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General view from the stern with the repositioned frames, keelson and riders of the Rutten Cog.
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In 2006 the Canon van Nederland (‘Canon of Dutch Histo-
ry’) was compiled, presenting 50 ‘windows’ on the history 
of the Netherlands. The seventh topic from the distant 
past is entitled ‘The Hanseatic League, 1356 - ca 1450’; 
it discusses the trading network that brought wealth and 
international contacts to Northwest-European cities and 
regions. The updated Canon of 2020 provided the chapter 
on the Hanseatic League with a subtitle: ‘Cooperation 
pays’. After all, it was collaboration among a large group 
of merchants and cities that proved the formula of success. 
All these cities had a waterfront: on the North Sea, the 
Baltic, an inland sea or a (major) river. Waterborne trans-
port lay at the basis of this successful alliance, and this 
was carried out with characteristic ships: the cogs. The 
cog, between 15 and 25 m long, was the late-medieval 
bulk carrier, in which products such as salt, grain, timber, 
fish, wine and beer, pelts, beeswax, wool and cloth were 
shipped over long distances. 
Since the late 19th century, historians and others have 
attempted to visualise the by then legendary cog. There 
are some images on civic seals of Hanseatic cities, and in 
paintings and illuminated manuscripts, but these provide 
only limited information. More evidence did not emerge 
until 1962, when near Bremen the submerged wreck of 
a cog was discovered, excavated and rebuilt. Numerous 
questions could now be answered, about dimensions, 
construction, tonnage, any crew’s quarters and number 
of crew members. But such questions cannot be fully 
answered on the basis of a single, partially preserved ship-
wreck. Herein lies the great significance of Cogghen, kleene 
cogghen ende schuten. Karel Vlierman, who has devoted 
his life and career to the many recovered wrecks of ships 
that had foundered in the former Zuiderzee, identified 
some twenty of them as cogs, and in several others rec-
ognised cog-like traits. Vlierman has studied the mostly 
disjointed wreckage in meticulous detail. His deep un-
derstanding of this combined material, his shipwright’s 
eye and draughtsman’s talent have allowed him to largely 
reconstruct all of these vessels on paper in a reliable man-
ner. The constructions in one wreck would show him 
how the detached timbers of another sunken vessel must 
once have fitted together. Comparison of the wrecks and 
broken parts also clarified a great deal about the ship-
building techniques of the period and how these evolved. 
Besides, remnants of the ships’ inventories were found in 

and around the wrecks. This material too Vlierman draws 
into his magisterial study: careful analysis of all cogs from 
the unparalleled wealth of the Zuiderzee soil archive and 
supremely detailed 2-D reconstruction drawings of these 
ships. All in all, in this study Karel Vlierman has realised 
what promises to be an enduring and defining standard 
work on the cog and its variants and evolution. 

The Hanseatic League owed its flourishing to collabo-
ration and to the cog. Likewise, the present publication 
- comprising two volumes and a folder of large reconstruc-
tion drawings to a scale of 1:10 - is the result of many 
years of intensive collaboration. In 1999, Thijs Maarleveld 
persuaded Karel to write a doctoral thesis on a subject 
in the field of maritime archaeology, upon which Karel 
decided to bring together and publish in a comprehen-
sive overview the immense expertise he had gained with 
regard to the cogs of the Hanseatic era.  The PhD cere-
mony, originally to be held at Leiden University, is now 
to take place at the Radboud University in Nijmegen. As 
an unexpected bonus, 2015-’16 saw the IJssel cog lifted 
from the river at Kampen, and Karel Vlierman was invit-
ed to do reconstruction drawings for this ship. His study 
by now was very voluminous; for putting it into print, 
Karel found SPA Publishers, where Hemmy Clevis went 
to great lengths to realise its publication. For a long time 
it seemed impossible to fund the project, among other 
things as an aftereffect of the banking crisis. Some years 
later, especially on the strength of commitments made by 
private sponsors, the mega-project was finally given the 
green light after, which set the ball rolling. In due course, 
funds too were disposed to step in. At this point a dilem-
ma arose: printed or digital publication? Some funds were 
prepared to contribute on condition that the publication 
be digital. Ms Els van Eijk van Heslinga pointed out the 
possibility of thus integrating the study into the Maritiem 
Portal (website on Dutch maritime history). The ‘Huy-
gens Instituut voor Nederlandse Geschiedenis’ 
(Huygens Institute for the History of the Netherlands 
of the Royal Netherlands Academy of Arts and Sciences) 
would be happy to cooperate in such a scheme. Anyone 
who closely examines the drawings will be fascinated 
by Karel Vlierman’s approach. Everything is drawn and 
recorded in such detail that one can calculate how many 
nails and sintel clamps must have been used in the con-

Preface
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struction of each hull. The drawings effectively convey the 
impressive degree of craftsmanship with which these cogs 
had been built. The author is convinced that these draw-
ings come into their own best of all in a printed version. 
The collaborative efforts of many parties, listed elsewhere 
in this publication, have as their happy outcome that this 
work will now be available in multiple formats: in Dutch 
as a PhD thesis, as a printed commercial edition in Eng-
lish, and in a digital version via the Maritiem Portaal, with 
all of the drawings magnifiable to show every detail. 

With this mega-project, Karel Vlierman has set a new 
standard for examining, measuring, describing and pre-
senting cogs and other shipwrecks. But having done so, he 
has gone the extra mile. He contrasted the cog-building 
tradition with other shipbuilding traditions, describing 
the similarities and differences. Step by step he explains 
how a cog was built; he classifies them; and by comparing 
them he is able to draw remarkable conclusions which 
would not have been possible by investigating just a 
single ship. The examination of ships’ inventories and 

cargoes provided him with insight- in the case of some 
small cogs -  into the number of crew members and what 
the vessels were carrying. With the aid of dendrochronol-
ogy, but equally by his analysis of the typology of sintel 
clamps, he is able to date the ships. Dendrochronology 
and ballast may also offer clues about the provenance of 
the ship and the likely geographical origin of the ballast 
stones taken aboard. Bone analysis offers a glimpse of the 
provisions carried on voyages. In one case even an ‘indi-
vidual’ on board can be described on the basis of finds: a 
traveller who had probably been a leper. 

Karel Vlierman’s study opens new horizons in what has 
been published on cogs. It offers arresting insight into the 
cargo vessels of the illustrious Hanseatic league, but also 
shows that this vessel type could not be upgraded into a 
larger ship to carry even more freight. The cog was part 
of the Hanseatic era, and was to be succeeded by other 
mighty vessel types such as those we know from the days 
of the Dutch East India Company. 

Lex Heerma van Voss
Director, Huygens Institute for the History of the 
Netherlands
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In the summer of 1999, what sparked this research project 
was the entirely unexpected question by fellow maritime 
archaeologist Professor Thijs Maarleveld whether, if given 
the opportunity, I would be interested in writing a PhD 
thesis on a maritime-archaeological subject. This would 
be an honor and a welcome opportunity to conclude my 
by then thirty-year career at the Netherlands Institute of 
Maritime and Underwater Archaeology (NISA) and its 
predecessors. Having responded positively to the sug-
gestion, I gave it little further thought. So I was most 
surprised when on 16 November of that year, I received a 
letter from Leiden University’s Faculty of Archaeology, via 
Professor L.P. Louwe Kooijmans, inviting me to submit 
a PhD thesis. Soon after, I opted for the intriguing late- 
medieval (Hanseatic) cog as my subject, and embarked on 
my research.
By collating Heinsius’ publication of 1956, the discovery 
of a large late-medieval shipwreck in the river Weser near 
Bremen in 1962, and images on late-medieval civic seals, 
it had proved possible to identify characteristic features, 
and to link the historical designation of Cogghe (cog) to 
previously known and new archaeological finds. 
The thirteen shipwrecks with cog features discovered - 
and in some cases excavated - in the Netherlands between 
1944 and 1999 (by the time of writing some eighteen to 
twenty) had given rise to just four (concise and) in part 
dated excavation reports. Guided by personal interest, 
the principal reasons for opting for the full working-out 
of the excavation documentation and, if possible, the re-
construction on paper of these Dutch cog finds, which are 
major European maritime heritage, are fourfold:

A fascination with the Middle Ages, and medieval ships 
and shipbuilding in particular;
The NISA’s ca 450 files of shipwrecks excavated or archae-
ologically assessed in the former Zuiderzee area. They date 
from ca 1250-1900, and ca 150 of them would more than 
merit elaboration and publication. Roughly half of these 
vessels predate 1600. The full range of large to small craft 
of Hanseatic times are represented;
• The new national policy regarding maritime archaeol-

ogy, introduced in 1999/2000, made it clear that as of 
2000 NISA would no longer be performing any ex-
cavations, and that there would be precious little op-
portunity for working-out, analyzing and publishing 

previous excavations. Excavating shipwrecks would 
in the future be left to ‘the Market’. Yet the Market 
would largely lack, and indeed still lacks the required 
experience and specialist knowledge; 

• Publication of the research results of all cog finds from 
the Low Countries by someone who in many cases had 
been immediately involved with their excavation and 
analysis would be a substantial contribution, of su-
pra-national significance, to our knowledge about this 
historically best-known West-European and imaginal 
medieval vessel type and shipbuilding tradition.

A reorganization at the ROB and NISA entailed my 
unexpected early retirement as of  July 1, 2002. As a re-
sult, the cog project was put on hold for three years. But 
over the 2005-2015 decade, I made standardized (new) 
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Introduction1

In late-medieval documentary sources, the designation 
‘cog’ in the context of cargo shipping in Hanseatic times, 
as well as the word ‘heerkogge’ and contemporary images 
of sailing vessels on seals, have through the ages prompted 
researchers to wonder about this apparent vessel type. The 
seals are mainly civic seals of northwest-European ports 
situated on the lower reaches of the major rivers flowing 
into the Baltic and Noordzee. 

These were the sources available to Heinsius when he 
wrote Das Schiff der Hanzischen Frühzeit (1956). Apart 
from the hulls on the seals, which show various details, 
in fact little could be said with certainty, given the rather 
scant further evidence regarding the structure and interior 
layout, or the building of these vessels. Yet when in 1962 
the wreck of a large, late-14th-century cargo ship was 
found in the river Weser near Bremen, Heinsius’ study 
did present sufficient information to immediately bring 
to mind a cog. An unusual circumstance was that this 
find comprised the complete starboard side, about half of 
the port side, the crossbeam constructions and large parts 
of the aftercastle - a virtually entirely reconstructable 
vessel. The image of a ship on a seal from Stralsund (Ger-
many) shows a hull that almost fully matches the ship from 
Bremen. The letter to which this seal was attached mentions 
‘Unser Stadt Sigel ghenomed den Kogghen…’ (‘our city’s seal 
known as The Cog...’) The seal dates from 1329; the letter, 
from 1483. This is the only historical source combining 
an image of a cog and a description referring to it.
 
The Bremen wreck was dismantled at the site and trans-
ferred in parts to the Deutsches Schiffahrtsmuseum at 
Bremerhaven. In the 1970s, the vessel was rebuilt there, 
from the keel plank and the stern and stem constructions 
upwards, plank by plank, and subsequently impregnat-
ed. At fairly regular intervals throughout the period of 
rebuilding and conservation, articles appeared about the 
ship, as progressively more evidence emerged about how 
it had been constructed. Lahn (1992) published about the 
rebuilding of the Bremen Cog, giving detailed attention 
to its technical aspects. 

1. Translated by Xandra Bardet.

In the period preceding the recovery of the Bremen Cog 
and even during World War II, some shipwrecks had been 
encountered in the Netherlands, Denmark and Sweden, 
which had set researchers surmising that they might 
be cogs. However, these had been far less completely 
preserved, were small, or were not yet examined closely 
enough to allow anything definite to be said about them. 
Another limitation was that nautical archaeology was still 
in its infancy and hardly anything had been published 
about investigated vessels. 

In most cases the shipwrecks were chance discoveries. The 
multiple wrecks in the harbour of Kalmar (Sweden) and in 
the Roskilde Fiord (Denmark) were exceptions to the rule. 
In the Netherlands, the situation was an entirely different 
one. Hundreds of shipwrecks were recorded and inves-
tigated during the first cultivation of the ‘soft’ sea-floor 
sediments of the former Zuiderzee (transformed into Lake 
IJsselmeer in 1932) from which large polders - now the 
province of Flevoland - were reclaimed between 1942 and 
1968. This area is a ‘ship cemetery’ unique in the world, 
with wrecks dating from ca 1250 to 1900. From the start, 
a permanent team performed regular nautical-archaeolog-
ical research in these polders, and until ca 2000, annually 
several shipwrecks were excavated and documented. Two 
wrecks of fairly large late-medieval cargo ships, excavated 
in 1981 and 1983, were found to have structural features 
noted also in the Bremen cog. 

Prompted by these finds, visits to and fro sparked a grow-
ing interest in the cog also on an international level. More-
over, it became increasingly clear that nautical archaeology 
might contribute significantly to further understanding of 
the cogs known from documentary sources. Through com-
parison, wrecks excavated earlier in the Flevoland polders 
could now provisionally be labelled as ‘cogs’ or ‘cog-like 
vessels’. Various prominent as well as novice researchers 
enthusiastically (re-)immersed themselves in the cog phe-
nomenon. They came up with further, albeit still tentative 
new insights and conclusions about, for example, the ships’ 
construction, range of dimensions, function, nomencla-
ture, origin, dating and provenance. With researchers far 
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from agreeing on these topics. In hindsight, it can be said 
that at the time, terminology was used quite loosely with 
regard to the ‘cog’ concept. Even in the more recent liter-
ature it is unclear what exactly is meant by a ‘cog’, with 
different authors employing differing definitions. 

Reinders (1985a) compared the nine then known wrecks 
from the Flevoland polders that might be cogs, formulated 
some characteristics, inferred that there had probably been 
a cog-building tradition producing various large and small 
types, and wondered whether they should all be termed 
‘cogs’. Also the dating of the various wrecks still was uncer-
tain, so it was not yet possible to establish whether the cog 
had seen any evolution. Crumlin-Pedersen (2000) states that 
the name ‘cog’ for large, seagoing vessels like the Bremen 
cog by the turn of the century had become generally accept-
ed and is appropriate as an archaeological term. Besides, he 
remarks that just a few wreck finds have been exhaustively 
investigated and published. And also that on the basis of the 
details presented of otherwise still unpublished vessels it is 
hardly possible to offer more than a first impression of the 
dimensions, dating, provenance and types of the vessel. 

Meanwhile (by mid 2017) about 20 wreck finds have 
come to light in the Low Countries, with features (in the 
underwater body) that match those of the Bremen cog. 
These are over two-thirds of all known cog finds in  
Europe. A number of other, mostly smaller vessels display 
(some of) these traits as well. In the present study, a total 
of almost thirty shipwrecks from the Low Countries are 
described in detail and presented together with the ex-
cavation and reconstruction drawings. Almost certainly, 
each of these was built according to the cog-building tra-
dition, in the ca 1250-1500 period, and in the (heartland 
of the) Hanseatic territories. 

The mention of the designation ‘cog’ in 12th- and 
13th-century sources and the dating of some foreign 
shipwrecks suggest that the method of building the large 
cogs evolved in the mid-12th century and was further 
developed in the latter half of that century. In the preced-
ing period, but also during the heyday of the Hanseatic 
League, seagoing vessels outside the Hanseatic territories 
were built by a different method: fully clinker-built and 
riveted. This approach was rooted in the Nordic (Scandi-
navian or Viking) shipbuilding tradition. 

The thirty wrecks from the Low Countries with their 
variation in dimensions probably represent the full range 
of vessels from the Hanseatic period and the Hanseatic 
territories. Therefore they can collectively be regarded as a 

reliable source for investigating what might be definitely 
called a cog, how these ships were built, what (functional) 
types can be distinguished, and what other kinds of ves-
sel, smaller craft especially, may also be reckoned to this 
shipbuilding tradition. 

The Kampen (IJssel) cog, built around 1420, is the 
youngest among the large cogs known so far. On the 
grounds of its deviating construction and dimensions, it 
may well be considered a ‘key find’. Most probably it is 
an example from the final phase of the cog-building tra-
dition. 

No definite explanation can be given of the meaning and 
etymology of the word ‘cog’. Maybe it is simply a Middle-  
German and/or Middle-Dutch designation or descriptive 
term equivalent to the English ‘coaster’. A coaster, ac-
cording to the Dutch definition, is a seagoing commercial 
vessel up to 500 register tons.

The historical sources also offer us various other names of 
vessel types. Archaeological ship finds that with certainty 
can be associated with any of these names have so far not 
been found. The same goes for the designation ‘heerkogge’ 
(‘military cog’). In this case too, it is not clear whether we 
are dealing with a relatively small, rowed (river) craft to car-
ry soldiers, with a man-of-war, or with an armed commercial 
cog. The relatively frequent mention in the sources of a 
‘cog’ at any rate is congruent with the substantial number 
of excavated and structurally similar vessels to which the 
word almost certainly refers. Moreover, given the available 
historical and archaeological sources, there is no credible 
alternative interpretation. 

The wrecks recovered from the river  
IJssel at Kampen in 2015 and 2016

The manuscript of the present publication, treating all 
cogs from the Low Countries, was completed in late 2014. 
The texts in chapter 23 about the Kampen (IJssel) cog, 
and about the small, cog-tradition crafts encountered 
with the cog (Sections 26.2 and 26.3) were at the time 
based on the results of the Inventariserend Veldonderzoek 
Onderwater-waarderend by ADC-Maritiem (Waldus et 
al. 2012)  supplemented with my own observations and 
information obtained during a visit to the diving pod (on 
23 October 2012) at the invitation of the researchers. Also 
it incorporated relevant findings from my own research on 
all the other cogs. 
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On 29 September 2015 the wreck of Object 14, initially 
typified as a punt, was salvaged. Immediately an offer was 
made to do reconstruction drawings of the vessel. Before 
the year was out, the set of drawings was ready, and this 
was followed by collaboration on the description and re-
port on the boat. On 22 October 2015, Object 3, a barge-
like wreck, was lifted from the river IJssel. No reconstruc-
tion drawings were made of this vessel.

The wreck of the Kampen (IJssel) cog was lifted from the 
water on 10 February 2016. I was privileged to be among 
the first who in a small cage were lowered by a crane into 
the wreck as it lay on a pontoon at the IJssel quayside in 
Kampen. On that occasion I could observe for myself the 
complexity of the wreck resulting from distortions and 
the detached timbers that still lay inside it, and consider 
what this implied for documenting and reconstructing the 
vessel. The researchers at that point assumed that it would 
be possible to achieve 3-D reconstructions by means of the 
planned 3-D photography and special computer programs. 

After initially being invited to offer advice for a few days 
during the lifting and documenting of the cog, I was 
asked to join the research team once the wreck had been 
placed in the specially constructed conservation building 
at Lelystad. On the basis of many years’ experience in 
documenting shipwrecks in Flevoland and reconstructing 
on paper all other cogs in the Low Countries, it soon be-
came clear to me that 3D-reconstruction would probably 
be possible only if - with manually gathered additional 
data - 2D-reconstruction drawings could first be made.  In 
the contract with the client (Rijkswaterstaat, the Ministry of 
Waterways and Public Works), no account had been taken 
of the possible need to prepare both 2D- and 3D-reconstruc-
tions. So additional to this contract, new requests had to 
be made from various subsidising agencies. In the summer 
and early autumn of 2016, an opportunity to gather the 
minimally necessary data was created on the understand-
ing that the 2D-reconstruction drawings could be made. 
In January 2017 a start was made on this reconstruction; 
the full set of drawings was completed by 30 November 
2017. A separate section describes how the 2D-recon-
structions of the cog and the boat were arrived at. Waldus 
et al. (2019) discuss the 3D-reconstruction eventually 
made on the basis of the 2D-drawings.  

The various chapters of the manuscript completed in late 
2014 in fact remained virtually unchanged. The anal-
ysis and the conclusions are based on the then known 
evidence, and were retained as the state of research at 
that moment. Additional and/or new data and insights 

that the Kampen cog produced were incorporated in the 
summary of the rewritten Chapter 23, discussed in the 
sections on the boats and the barge in sections 26.1 to 
26.4, added as final paragraphs to the Summary and Con-
clusions (Chapter 31), and outlined below. 

Types

Among the investigated 13th- to mid-16th-century 
wrecks, a number of ships can now be identified with 
certainty as (large, seagoing) cogs. The vessels from a sec-
ond group can be classified under the heading of  ‘small 
(seaworthy) cogs’; they differ from the first group in their 
deviating dimensions and height of the sides, but have 
a comparable length-beam ratio of 3.2:1 or a little less 
(measured fore-to-aft at gunwale level and across the 
greatest beam). A potential third group, also of small 
cogs, distinguishes itself from the others by slightly dif-
ferent, more elongated lines. They might be typified as 
small cogs for inland navigation. The somewhat different 
hull shapes may relate to specific functions, to the area 
served by these ships, and presumably also to their later 
date, after ca 1400 (evolution of the shipbuilding method). 
A fourth group, of generally smaller craft with a low free-
board, can on the strength of their typical constructions 
best be put under the collective heading of ‘boats in the 
cog-building tradition’. 

The terms cogs, small cogs and boats (in Middle Dutch: 
Cogghen, Kleene Cogghen ende Schuten), as in the title of the 
present book, are quoted from a letter by a German mer-
chant in Bruges addressing the entire Hanseatic League in 
1401. 

Definitions

The range of vessel types identified within the cog tradition 
makes it impossible for a single, concise definition to cover 
all cogs. The differing forms of the most prominent struc-
tural features among the large and the small cogs are too 
great; they require explanation. Besides, there are typical 
(general) features that need to be highlighted to show how 
cog building was distinct from other shipbuilding tradi-
tions. Some of the investigated wrecks in terms of dimen-
sions do not quite match the two definitions formulated 
below. This may be due to traditions in the region of prove-
nance, particular functions and/or date of construction. 
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Cogs (Cogghen)

The (large) cog, right from the late 13th century, was a 
high-sided vessel, generally over 20 m long, with straight, 
inclined stern and stem and everted sides. From aside, it 
displays a marked sheer, which forward rises higher than aft. 
The ship has a single mast, carries a square sail and is kept 
on course by a stern rudder. The underwater body is sharp 
both aft and forward, and with flowing lines merges from 
there into the almost horizontal midships bottom. The tran-
sition from the bottom to the sides (the turn of the bilge) too 
has flowing lines, sometimes a little angular. From above, 
the outline of the gunwales resembles a laurel leaf in shape. 
From the underwater body with the sharp stern and bow, the 
lines of the strakes upwards and towards the stern and stem 
(through time) steadily became ‘rounder’. At similar distanc-
es from the stern and stem, a cog is always 10-20 cm narrow-
er in the after- than in the forebody. The length-width ratio 
at gunwale level is always 3.2:1 or a little less. The sides, 
over 4 m high amidships, are marked by a number of cross-
beams protruding through the shell. They sit a little above 
halfway up the sides, and are aligned parallel to the sheer. 
Inside the shell, heavy standing knees were placed onto 
these beams, to which the strakes of the uppermost 1.5-2 
m of the everted sides were fastened. To make up for the 
differences in elevation resulting from the sheer,  filling 
rider beams of differing heights were placed on the cross-
beams and under the knees, resulting in a near-horizontal 
deck level above them. Thick treenails joined the various 
components of the crossbeam construction together and 
to the shell planking. For further raising the sides in the 
15th century, additional vertical reinforcements of the 
upper strakes were put in between the crossbeam knees 
in the form of heavy vertical riders. Crossbeams above the 
‘main deck’ indicate that the vessel probably had more 
than one deck level. Inasmuch as can now be established, 
the ‘main deck’ was in the first instance supported by two 
long stringers to port and starboard of the centre line, 
which were fixed to just one crossbeam construction. Be-
tween these stringers and the sides and between the vari-
ous crossbeam constructions, short stringers were placed, 
also longitudinally. Rabbets in the upper surfaces of the 
stringers hold short, transverse deck planks. In the after-
body, at different levels, sat short platforms with longitu-
dinal planking, from which the windlass and the rudder 
were operated. With the exception of the long stringers, 
it seems that all further components of the decks were 
removable. The 3-3.5 m long spaces framed by the vari-
ous crossbeam constructions and the sides could thus be 
opened up simply and completely for loading and un-
loading the ship. There are indications that intermediate 

decks too might be inserted, also consisting of loose parts. 
The cogs of the 13th and first half of the 14th century 
may have had freestanding castles in the stern and the 
bow. The second half of the 14th century probably saw 
the emergence of a more poop-like castle, a superstructure 
integrated with the hull. In the 15th century some (poop-
like) castles probably for the first time were provided with 
a roof structure. 
 

Small Cogs (Cleene Cogghen)

The ‘small cog’ is a vessel 11-17 m long with straight, 
inclined stern and stem and everted sides. From aside, 
it displays a marked sheer which rises higher towards 
the bow than to the stern. In some (river) cogs the sheer 
is less pronounced. The ship has a single mast, carries a 
square sail, is kept on course by a stern rudder and has no 
leeboards. There are indications that from about the mid 
14th century (some) smaller cogs had a mast that could 
be lowered. The somewhat forward position of the mast 
may mean that these vessels carried a spritsail. So far, none 
of the evidence has suggested that these cogs could be 
rowed. The underwater body has a sharp stern and bow, 
but shows a flowing transition to the almost flat bottom. 
From the late 14th century, the  more-or-less flat part of 
the bottom of (river) cogs becomes longer and the sides 
are built somewhat steeper. The turn of the bilge may be 
flowing, rounded or angular. From above, the outline of 
the gunwales resembles that of a laurel leaf. At similar 
distances from the stern and stem, the small cog always 
is 10-20 cm narrower aft than forward. The length-width 
ratio at the gunwales always is 3.2:1 or a little less. In the 
case of ‘river’ cogs, it is a little more. Depending on their 
length, small cogs amidships are ca 1.5 to 3 m high. 
The hull basically comprises three sections: the afterbody, 
the midship and the forebody. These are separated by 
comparatively heavy (topside) beams, resting on thick, 
waterway-like gangways and on frames that locally do not 
extend up to the gunwales. The gangways often run on 
into the after- and foredeck. The foremost beam usually 
is the most massive and functions also as the sail beam, 
supporting the mast. The after beam generally carries a 
heavy windlass. In some ‘river’ cogs, a third heavy beam 
may rest upon the gangways amidships. The connection 
between the beams and the sides may be reinforced with 
iron rosebolts. Onto these two or three transverse beams 
were fixed short standing knees to which the upper 
strakes of the sides were treenailed. In the afterbody, a 
deck was built. The longitudinal deck planks rest upon 
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the heavy beam and on some lighter deck beams. At the 
sides, these planks are fitted around the frames and to the 
shell. As early as the first half of the 14th century there is 
evidence of an oblique coaming on the inboard edge of the 
gangways. To date, there is no archaeological evidence to 
suggest that the holds of late-medieval small cargo vessels 
were closed with hatches. Most probably they were open. 
However, a not widely known drawing in the Kampen 
City Digest (Digestum Vetus) dating from 1456 shows six 
ships (probably including two small cogs), three of which 
are provided with a convex structure above the hold. The 
foredeck is formed by one or more stringers supporting 
transverse deck planking. On the after- and foredecks, the 
low bulwark is fixed to a few short standing knees. The 
components of the decks are held together with treenails 
and iron nails; the gangways, held with treenails onto the 
frames and shell strakes. 

General features of cogs

As an outcome of this study, the definitions of the various 
vessel types in the cog-building tradition can be elaborat-
ed with the following general features. 

• Cogs are not built on a keel or keel beam, but have 
a keel composed of a thick keel plank which at both 
ends is extended with a knee-shaped timber, a (stern 
or stem) hook. The hooks also constitute the lower-
most parts of the stern- and stemposts. The various 
timbers are held together by flat scarfs. In some cases 
there was no keel plank, but just two long hooks 
scarfed together. The boats after ca 1400 have a keel 
plank with a hook-like stern and stem fixed onto the 
ends of the keel plank, extending a little beyond the 
after and forward ends of the plank. The keel plank of 
these boats is of the same thickness as the other bot-
tom planks. 

• Cogs and boats have straight, inclined sterns and 
stems. The rake of the bow is usually greater than that 
of the stern. Sometimes the rakes (in smaller ships) 
differ very little.

• The bottom is carvel-built , with the aid of tempo-
rary framing. These frames were to be later replaced 
by permanent ones. Towards the stern and bow, the 
bottom strakes transition from carvel to clinker con-
structions. In 13th-century cogs the bottom strakes 
or even all strakes of the underwater body are fully 
carvel-built. There is a brother-and-sister pattern; that 
is to say that, in principle, in the equivalent positions 
in the hull to port and to starboard, planks are used 
that were sawn adjacently from the same tree. The side 
strakes are joined from stern to stem in clinker fash-
ion. The overlapping planks/strakes are held together 
with iron nails twice beaten sideways and driven back 
into the timber (double-clenching). 

• The strakes of the underwater body of cogs are nailed 
into rabbets in the hooks (and in the lower parts of the 
stern- and stemposts). The strakes of the sides end on 
the mitred rear surface of the sternpost and are nailed 
onto it. On the bow this is also the case on the similarly 
mitred front of the stempost. Here the fragile hood ends 
are protected by a (massive) false (or outer) stem, which 
covers them and is fixed to the stempost. Through time, 
the side strakes in the small cogs end in rabbets progres-
sively higher up the sides of the stempost. In the boats, 
the rabbets extend upwards to hold even the top strake. 

• The shell strakes are composed of a few or multiple 
sawn planks. The planks of a strake are joined by 
oblique ‘flat scarfs’ secured with double-clenched nails 
- in principle with two rows of nails: one driven from 
the inside, the other from the outside. The plank ends 
at the scarfs are one to several centimetres thick, and 
stand proud of the shell both inside and out. 
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• The seams of the hull were rendered watertight with 
so-called sintel clamped moss caulking. Into the 
seams, first reamed into a V shape, strands of moss 
(Sphagnum) were crammed, which were covered with 
split oak laths ca 1.5 cm wide and 0.5 cm thick 
(‘moss laths’) which in their turn were secured with 
forged iron clamps (sintels). The sintel clamps were 
driven into the strakes on either side of the seam. 
Between ca 1150 and 1500 the shape of these sintel 
clamps evolved from flat, narrow clamps to clamps 
with an oval central part (the shape of ‘cigar bands’ or 
‘butterflies’). The various consecutive shapes can be 
dated to periods of 50-75 years, some to even shorter 
phases. After ca 1500 the method is applied less and 
less in large and small cogs, and over the first half of 
the 16th century finally disappears, together with the 
cog-building tradition. 

• The hull was constructed in phases, according to the 
bottom first/shell first principle. The connections be-
tween the shell planks and the frames are made with 
treenails: wooden pegs 2.5-3 cm in diameter. Until 
the end of the 14th century, the fastenings between 
the massive crossbeams, bulkheads, standing knees 
and the upper parts of the sides were executed with 
treenails (3-5 cm thick) and the occasional heavy iron 
bolt. After this time, heavy iron bolts (30 mm thick) 
were increasingly used in crucial fastenings.  

• Above the keel plank and on the frames lies a long 
keelson with a mast step. Together with the open 
ceiling, this ensures the longitudinal stiffness on the 
inside of the hull. In smaller cogs, the mast is set into 
a cavity in a frame, or in a short separate mast step on 
the frames. 

• The rigidity on the inside of the hull in smaller cogs is 
provided especially by (heavy) bilge deals, a few ceil-
ing strakes and the heavy gangway planks. Sometimes 
the hold has a fully closed underfoot ceiling. 

• At any rate until the end of the 14th century, the 
cogs sailed with square, tarred sails of coarsely woven 
wool. Some were woven in bands of different colours.  

• The ships and boats in the cog tradition were built 
from oak timber and are the earliest vessels in north-
western Europe -based on archaeological finds only-  
to be steered with a stern rudder. 

Summarising conclusions

The present study of the thirty-odd shipwrecks in the 
cog-building tradition recovered in the Low Countries 
allows the following conclusions. 

• Two types of cog can be distinguished: cogs and small 
cogs. Besides, there are boats of various sizes which 
clearly display features and methods typical of the 
cog-building tradition. The small cogs may be sub-
divided into seagoing and river cogs. The latter type 
is not quite clear-cut because the differences from the 
seagoing type are small and may possibly reflect slow-
ly evolving methods of construction. 

• It is likely that the speed of evolution of the construc-
tion style of large vessels in the 15th century differs by 
shipbuilding region and may relate to local economic 
conditions. For instance, in the case of the Kampen 
(IJssel) cog, built after ca 1420 (the youngest known 
cog), the shell seams still are closed with clamped 
moss caulking on the inside and outside, while for 
cogs around 1350 there already is a growing trend to 
apply caulking to the inside seams only. On the other 
hand, this hull is much higher than in any other cog 
(5.85 m instead of a good 4 m amidships), with ver-
tical riders  up the inside and outside of the bulwarks 
and two wales on the outside of the shell to strengthen 
these unusually high parts. Also, greater numbers of 
heavy iron fastenings were used. 

• The (large) cogs were seagoing vessels. So, it appears, 
were some of the smaller ones, suited especially for 
the Zuiderzee inlet and the Frisian Waddenzee. Other 
small cogs, given their sheer, seem less appropriate for 
maritime navigation and probably were intended for 
inland transport. 

• Given the long period during which cogs remained 
largely unchanged (ca 1200-1500), they must have 
been vessels constructively well-suited to their purpose. 
In the period concerned, the (large) cogs would have 
been a prominent sight on the northwest-European 
waterways, and certainly would have met the contem-
porary requirements of capacity and possibilities for 
transport of various goods and commodities. 

• The loadbed of branches, twigs and straw in the forward 
part of the hold, identified with certainty in the recent 
(2016-2017) investigation of the Kampen (IJssel) cog, 
indicates that people went to great lengths to keep the 
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cargo in the hold well-stowed and dry. Rainwater, 
spray and leakage would seep in through the chinks in 
the deck and along the frames, and through the limber 
holes in the floor timbers on the bottom would be led 
to a pump. Through the pump and a drain, the water 
would be discharged overboard. The earliest scuppers 
on a watertight deck so far are known from a waterschip 
of the mid 16th century. 

• Watertight packaging of cargo at this time could only 
be achieved with wooden barrels. On the Kampen 
(IJssel) cog, some individual items could be loaded 
and unloaded through an opening in the port side, at 
the level of the crossbeam constructions.

• Also in the Kampen (IJssel) cog, the first clear evi-
dence was encountered of removable between-decks. 
Whether crew or passenger quarters were provided 
there - or elsewhere in the ship - is impossible to tell. 

• A built-in hearth and a domed, brick-built oven on 
the ‘main deck’ to starboard in the afterbody, and 
the locally somewhat unusual construction of the 
deck, suggest an ‘open’ galley. It is hardly possible to 
establish whether any of the ships served a military 
purpose. Aboard the Kampen (IJssel) cog some stone 
(slingshot) balls were found. Some spearheads turned 
up in the Dronten-I and Swifterbant cogs; and in the 
the Nijkerk-I cog, an axe that probably should be clas-
sified as a battleaxe.  

• A shipyard dated to ca 1175-1375, discovered in 2014 
on the Burgel channel in Kampen, is the first Hanse-
atic-period shipyard to be discovered in the Nether-
lands. A daring hypothesis states that the Burgel most 
probably was the main channel of the IJssel during the 
earliest (at any rate 12th-century) phase of the settle-
ment of Kampen. Implying that the earliest dwellings 
and the predecessor of the Bovenkerk church were 
built on the right-hand bank of the river, in the Over-
sticht seigneury. 

The present publication describes all of the archaeological 
evidence and ensuing reconstructions of ships and their 
contents in words and images. Most chapters also include 
one or more pen-drawn impressions of the ship and its 
inventory. Drawing together all of the Low Countries’ cog 
finds known by mid 2017 makes it possible to extract 
more evidence from the wrecks recovered in a fragmen-
tary state. Thanks to the opportunities for comparison, 
it proved possible in many cases to reliably reconstruct 

greater parts of these vessels than initially assumed. Any 
available iconographic and other (documentary) sources 
were employed to achieve maximum result. By means 
of this publication the combined data will be made 
available for further research by nautical archaeologists, 
shipwrights with an interest in medieval shipbuilding, 
historians, modelmakers and other interested people. 
Hopefully this study will prompt further research into 
this fabled medieval ship. The separate chapters treating 
individual cogs and the shipyard at Kampen can be read 
as stand-alone reports. 

After its spectacular lifting, the research on the Kampen 
(IJssel) cog over the 2015-2018 period has made it clear 
that as a result of the defective national government pol-
icy with regard to Dutch nautical archaeology, adopted 
at the close of the 20th century, it in fact is no longer 
possible to make reliable 2D-reconstruction drawings of 
archaeological ship finds. Hence the creation of reliable 
3D-reconstructions, more suited to the digital era, has 
been rendered virtually impossible. 

The present study of this highly interesting and inter-
nationally unique group of medieval cog ships should 
therefore be a wake-up call: an urgent plea for the Gov-
ernment’s reinstatement of the Nederlands Instituut voor 
Scheeps- en onderwaterArcheologie (NISA, Netherlands 
Institute for Ship- and underwater Archaeology) under 
the Rijksdienst voor het Cultureel Erfgoed (RCE, Cul-
tural Heritage Agency of the Netherlands), which was 
closed down in 2016. It needs to be revived as an inde-
pendent research institute, and indeed expanded. Such an 
establishment is truly indispensable for the Netherlands 
as a great, if not the greatest, seafaring nation in world 
history. Almost a hundred shipwrecks of supreme interest 
still lie embedded in the former Zuiderzee, that urgently 
require excavation. The preservation conditions of most of 
these wrecks are so dire that in about 50 years’ time noth-
ing will be left of them; the evidence of the life and work 
of our seafaring ancestors and the ships in which they 
sailed, preserved for centuries in the Zuiderzee sea floor, 
will be inexorably lost. Besides, at least 150 files relating 
to unique late- and post-medieval shipwrecks, already 
excavated, need analysis and publication. And this is 
without even mentioning the dozens of submerged (VOC)  
shipwrecks of our national maritime heritage, that within 
and beyond the territorial waters of the Netherlands also 
await our attention. 

 



Two methods for building: the Atlantic completely clinker 
built nef an the cog.
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1.1 Two methods for building seagoing 
ships

In 1962 the wreck of a large, high-sided, late-14th-centu-
ry cargo ship was recovered in the river Weser at Bremen 
(Germany) (figs 1.1a and b). Since then, certain archae-
ological finds of late-medieval shipwrecks in northwest-
ern Europe have been labelled as cogs. In documentary 
sources of the 1200-1450 period, this designation mainly 
refers to large, seagoing cargo ships of the Hanseatic era. 
Before 1962 little was known about this vessel type. From 
the mid-19th century, which saw the rise of an interest in 
these topics, it was only civic seals and other documentary 
sources that offered historians with a maritime interest 
any evidence of what such ships might have looked like. 
Hardly anything was known about their construction 
and dimensions. Then Reinders compared a number of 
wrecks from the Zuiderzee area with the Bremen cog and 
concluded that they belonged to the same shipbuilding 
tradition.2

Since the 19th century, wrecks of other seagoing ships, 
dating from the preceding period (ca 1000-1200), were 
known from northwestern Europe and particularly from 
Scandinavia. They are slender vessels, built in the Nordic 

1. Translated by Xandra Bardet.
2. Reinders 1985a.
3. Crumlin-Pedersen 1997, 20-31.
4. McGrail 1981, 31.

style, with relatively low sides, rooted in the Viking 
shipbuilding style and influenced by traditions along the 
coast of the southern Baltic.3 By ca 1980 some thirty such 
finds were known, dating from 800-1200. The ships of 
Gokstad and Oseberg (Norway) and Roskilde (Denmark) 
are the most famous examples. About half of them may 
be cargo vessels.4 In recent decades further finds have 
emerged in Scandinavia, elaborate research has been con-
ducted into construction and dimensions, and thanks to 
the replica construction of various ships much knowledge 
could be gained about their handling properties and how 
to sail these replicas. 

In the Netherlands, so far just a few ships’ timbers have 
been found of vessels built according to the Nordic or 
Viking shipbuilding method. Four finds date from ca 
750-1050. Just one dates from the 13th century; some 
pieces of shell, from the 14th and/or early 15th century. 
A further two vessels were found that must have been 
built in the 15th century; four others, in the 16th century. 
They are briefly discussed in section 3.2 and Chapter 27. 
Although we cannot be totally certain, it seems very like-
ly that in these Dutch finds we are dealing with vessels 
built in the former Frisia, England, Scandinavia or the 
Baltic area. 

Introduction1 1

Fig. 1.1a. The reconstructed Bremen Cog in the Deutsches Schiffahrts-
museum in Bremerhaven. Exterior of the starboard side with the stem (and 
false stem). (Photo: Deutsches Schiffahrtsmuseum).

Fig. 1.1b. Interior of the Bremen Cog viewed from the port side of the 
forebody. (Photo: Deutsches Schiffahrtsmuseum).
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Crumlin-Pedersen5 presents an overview of the nine ships 
found in Scandinavia and classified as cargo vessels of the 
Nordic tradition from the 1000-1200 period, also referring 
to future publications. He compares their data with those 
of the Bremen cog, and with the available evidence of the 
eighteen wrecks then known (of which nine in the  
Netherlands) that structurally match the Bremen wreck. 
He remarks that just a small number of these ships exca-
vated between 1943 and 1993 has been fully published, 
making it possible only to present an initial impression of 
the dimensions, dating and provenance of the type. Over 
the past two decades further finds have come to light around 
the Baltic; in the Netherlands, by now some twenty ship 
finds with these features. They date from ca 1250-1500. 

Insofar as currently can be established on the basis of ar-
chaeological finds, northwestern Europe between ca 1000 
and 1450 saw two different methods by which seagoing 
ships were built.6 

1. The Nordic method, which is rooted in Viking ship-
building and which in Scandinavian wooden vessels 
has continued even up to today. 

2. The building method believed to be that of the cog, 
which seems to have evolved in the second half of the 
12th century; the last large ships built fully according 
to this tradition probably sailed around 1500. 

Section 3.5 discusses the most prominent differences be-
tween ships of the Nordic and the cog traditions. 

Besides the regularly encountered ‘cog’, the documentary 
sources also mention names of other vessel types. Yet none 
of these sources provides sufficient information to reveal to 
any extent the nature, shape and dimensions of these ships, 
and whether they were built in the Nordic, cog, or any oth-
er style. Judging by 13th-century English civic seals which 
probably depict the frequently mentioned Atlantic nef, this 
ship seems to be an example of the Nordic building meth-
od. Unfortunately, no archaeological finds have yet been 
linked to the nef or to the name of any other late-medieval 
vessel type.7  

Northwestern Europe by now has a substantial number of 
medieval extended logboats, boats and barges. They were 
used on the rivers and other inland waterways. In a num-

5. Crumlin-Pedersen 2000.
6. Vessels from the Slavonic and Wendish territories are here reckoned to the Nordic tradition. Owing to the lack of archaeological finds, there is no 

concrete evidence that the scapha and the barca of Carolingian times (Asaert 1974, 14) still sailed in the Ottonian period.
7. The large 16th-century, armed cargo or warship wreck found in lot U34 in Oostelijk Flevoland is tentatively identified as a hulc (Reinders & Oosting 

1989, 106-122). 
8. The NISA, founded in 1995, was slimmed down in the new millennium and passed into  the department of Ship Archaeology of the State Service of 

Cultural Heritage end was closed down in mid 2016.
9. Hocker & Vlierman 1996; the Almere-I cog, Chapter 16.

ber of Dutch and Flemish craft (some) structural (detail) 
features have been identified that also occur in the Bremen 
cog and related vessel finds. These are briefly discussed in 
chapter 26. This has (by 2016) raised the number of ves-
sels in the Low Countries that can be related to cog-style 
construction to ca 30. 

1.2 Aims and significance of the study

Aims 
By the turn of the century, a small number of north-
west-European wreck finds were generally considered to 
be, like the Bremen find, (large) cogs. However, most of 
the other Dutch finds are smaller vessels, and some re-
searchers doubt whether they should be labelled cogs at 
all. The designations ‘cog’ and ‘cog-like’ in reference to 
these wrecks, as remarked above, are based on a number of 
typical structural features that were identified in the un-
derwater body of the Bremen cog. What came as a surprise 
at the start of the study was the observation that - with 
the exception of a few finds built according to the Nordic 
method - all other 13th-to 16th-century wreck finds in 
the former Zuiderzee area displayed the features typical of 
the large cogs. So there was no need for selection. So far, 
publications have appeared about just a few of these ships, 
and some of those are outdated and/or very succinct. On 
the basis of these publications and the present details of 
existing cog finds, what tends to happen in the case of a 
new find is that with respect to the dimensions, the type, 
dating, function and provenance just an initial impression 
is presented, together with a reference to the published 
vessels. The principal aim of the present study is to change 
this situation, creating greater clarity by working out and 
publishing the available data relating to each individual 
known cog wreck from the Low Countries, including the 
previously published wrecks. The emphasis thereby lies on 
the technical aspects, the hull shape and the constructions 
of the vessels. These comprise a good two-thirds of all 
European cog finds. Elaborating on the series of excava-
tion reports by the Nederlands Instituut voor Scheeps- en 
onderwaterArcheologie (NISA)8 and adhering especially to 
the format of the publication on the Almere W13 cog,9  it 
seemed desirable to create as detailed as possible a refer-
ence study, while developing a standard format for research 
reports and (re-)construction drawings.
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Frame of reference
As the subtitle indicates and as has been explained above, 
the starting point for the present study were the archae-
ological wrecks of 13th- to 16th-century vessels built in 
the tradition of the (Hanseatic) cog that have been uncov-
ered in the Netherlands and Flanders. These shipwrecks 
are compared with each other and placed in a wider per-
spective. This means that the excavated cogs and vessels 
with cog-like features are the principal focus, and that 
the highly detailed (scale 1:10) reconstruction drawings, 
based on the recovered remains, are an essential part. This 
systematic analysis of the eighteen investigated ship-
wrecks will not only provide an anchor for further histori-
cal and more theory-oriented research, but will also allow 
us to better assess previously  published views on ‘the cog’ 
in terms of ideology or historiography. The emphasis in 
this investigation has been on concrete, material sourc-
es, which generated the research questions enumerated 
below. To conclude this two-volume study, I shall in the 
Epilogue (see p. 835) review the project as a whole, and 
point by point formulate concise answers to these fifteen 
questions, while also providing a more detailed account of 
my chosen starting point.  

Research questions
Comparison of the data in the excavation files of all 13th- 
to 16th-century shipwrecks from the area of the former 
Zuiderzee, as noted above, revealed that virtually all were 
built with features like those encountered in the Bremen 
cog. I documented the twenty-plus wrecks of large and 
small(er) ships with these traits. The features are de-
scribed in section 2.4. The questions are: 

1. Do they belong to the same construction type and were they 
built to serve a particular geographical area?

2. Are there specific (functional) types, to be identified by, for 
instance, dimensions, shape or internal layout?

3. Were they all (in a particular area) built following a ge-
nerally applied tradition, and what do different types look 
like?

4. How were they built?

5. Can we identify a particular sequence in their construction?

6. In the past, these ships have been labelled as ‘cogs’ or described 
as ‘cog-like’ on the basis of incomplete documentation. Was 
this justified?

10. Vlierman 1996a, 54.

7. From the literature we know that in the Baltic area too, 
several wrecks have been identified as cogs. Do their structural 
features match those of the finds in the Low Countries? 

8. Were these vessels demonstrably built in the Baltic area, and 
if so, can we spot regional differences? 

9. Why did the (seagoing, large) cog become such an apparently 
dominant type both in the written sources and in archaeology? 
Was this due to the nature or volume of the cargoes, the seas it 
sailed and/or the ports of call?

 
10. What are the dates of the ships (years/periods in which they 

were built and foundered); and is there any evolution in their 
construction? If so, did this occur simultaneously across north-
western Europe/the Hanseatic territories? 

11. Where did the recovered ships come from (where were they 
built)? 

Other topics too figured in the research, such as:

12. Obtaining more certainty about the already mooted suggestion 
that the datable evolution in the shape of the sintel clamps 
and the application of the method of clamped moss caulking10 
are directly linked to the area and the period in which the 
cogs sailed. 

13. Earlier researchers already wondered whether the cog was a 
new vessel type that arose in a certain brief period, or instead 
a long-established type of ship gradually evolving in the emer-
ging Hanseatic territories - questions to which this research 
might provide answers, or at any rate additional data and/
or new insights.

 
14. The region where the cog and its building tradition may have 

arisen, when this took place, and the possible underlying reasons 
are further intriguing aspects, and secondary aims of this stu-
dy. Any relation to the Cru- sades and the Hanseatic League 
should not be ignored in this context.  

15. The standardised description also of the objects found inside 
the cogs may provide a better insight into the ship’s equipment 
and inventory, and greater clarity about the number of crew 
aboard the various ships. 

Chapter 4, ‘The medieval cog, the state of research’ de-
scribes to what extent the historical and archaeological 
sources have through time already provided answers to 
some of the questions listed above. ‘Analysis and Con-
clusions’ will clarify whether those answers still hold and 
agree with the results of the present study. 
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Significance
From the start, it was obvious that first the data of all 
relevant shipwrecks should be worked out into individu-
al excavation and research reports, before there could be 
any comparative research within the group as a whole. 
Without any doubt, the descriptions and (re-)construction 
drawings of the eighteen wrecks treated in detail in this 
study provide enhanced insights into the construction 
(sequence) of the vessels, and supplement the previously 
known technical data and existing publications.  This 
increased insight is in part due to the experience gained 
in the remaking of the Nijkerk-II cog, the most complete 
Dutch cog wreck (discussed in Chapter 6): the replica 
Kamper Cog. The Nijkerk-II wreck was selected as the 
basic example for comparing the data of the various ves-
sels, and together with the Kampen Cog constitutes the 
reference/research model. As progressively more ships 
were worked out and the distinction between large and 
small cogs became increasingly clear, it was obvious that 
in the treatment of any subsequent wreck greater atten-
tion was given to the specific constructions and compo-
nents of the vessels from either of these two groups. 

The questions at the start of the investigation were in part 
answered, while new questions arose as well. Both are im-
portant for future research. We should also gain a growing 
insight into the kind of ships in which the important and 
increasingly voluminous transportation of goods within 
that whole took place. 

Analysing and publishing in a standardised format the 
descriptions and images of more than two-thirds of all    
European finds with cog features will considerably  increase 
our knowledge about the late-medieval cog. Besides, more 
clarity can be achieved about the significance, the function 
and the form of the various types. The research outcome 
also contributes to a clearer and more realistic understand-
ing of the ships, shipbuilding and waterborne transport 
in western and northwestern Europe in the ca 1150-1450 
period, as well as offering a good impression of the wealth 
of the Dutch maritime cultural heritage, unparallelled 
worldwide, and enhancing our insight into the practice 
of Dutch nautical archaeology as it evolved between 1942 
and ca 2000. Figures 1.2 and 1.3 indicate the findspots of 
the large and small cogs and the boats with cog features 
discussed in this study. 

Shipwrecks in the Zuiderzee area
Between 1945 and the early 1970s the field drawings of 
the uncovered wrecks, together with the usually modest 

11. Modderman initiated this in 1945; after which the first wreck to be actually reconstructed on paper was the waterschip from lot W10 in Oostelijk 
Flevoland, but only in its excavation report of 1978 (Reinders et al.). 

number of photos and slides plus the generally succinct 
descriptions or scanty notes, were preserved in the files 
of the ships in question. Only in 1975, after the appoint-
ment of H.R. Reinders as archaeologist and head of the 
department of Nautical Archaeology of the Rijksdienst 
voor de IJsselmeerpolders (RIJP, IJsselmeerpolders De-
velopment Authority) and P.B. Zwiers as shipbuilding 
engineer, did nautical archaeology properly take off - from 
excavation and reconstruction to publication. I person-
ally became increasingly involved in the working-out of 
the assembled field data and the earliest publications of 
excavated wrecks. These activities taught me how com-
plex ships are, and how difficult it is during excavations 
to correctly decide what data should be recorded - or 
not - to allow reconstruction of the vessel in question. 
Through the collective working-out of the data11 it be-
came clear what should be given particular attention in 
future shipwreck excavations, and what needed recording 
to optimise the possibilities of reconstruction. During my 
official employment at NISA (1969-2002) the amount of 
recorded data per wreck gradually increased about tenfold. 
This meant that the files on the whole contain far more 
evidence about the ships excavated in the 1990s than 
about the previously investigated vessels. Since I had been 
involved with a large number of ship excavations over that 
period, and was able to contribute to improving the nec-
essary documentation, I am in a position, retrospectively, 
to speak authoritatively about details of the older excava-
tions. For anyone who did not take part in the excavation 
and documentation of a wreck, this would be very diffi-
cult or indeed nigh-on impossible.  

Evaluating investigation
For the shipwrecks discovered in the reclaimed polders 
of Flevoland, this meant in practical terms that up to 
the mid 1970s they were excavated in random order. An 
important point was that any wreck would have to be 
removed before the reclaimed land could be given out to a 
tenant farmer. The numerous ship finds in the Noordoost-
polder, but especially the fast-growing number of finds 
in Oostelijk and Zuidelijk Flevoland eventually made it 
impossible to maintain this procedure. Therefore a sec-
ond excavation team was set up in the second half of the 
1960s. So far, some 450 shipwrecks have been recorded in 
the area of the former Zuiderzee. They date roughly from 
the 1250-1900 period. Owing to the expanded excavation 
capacity and the excavation of more ships every year, the 
number of new finds continued to grow relentlessly, and 
ways were sought to protect them in situ against rapid 
further decay. Some fifteen special and fairly complete 
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Fig. 1.2. One of the earliest maps of the Zuiderzee (mid-16th century) with the findspots of the cogs and boats with cog features and some vessels of the 
Nordic shipbuilding tradition. The numbers correspond with the chapters in which the respective wrecks are discussed (Brussels Atlas 1573 of Christaan 
Sgroten).
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Fig. 1.3. Map of the Netherlands showing the areas of land and water in the 11th and 12th centuries with the findspots  of the cogs, small cogs and 
boats with cog features and some vessels of the Nordic shipbuilding tradition. The numbers correspond with the chapters in which the respective wrecks 
are discussed. 
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wrecks are now protected by a newly developed method.12 

For most shipwrecks this is not possible, because of local 
soil conditions. Since decades there have been about 70 
wrecks that, to prevent the evidence of these 14th- to 
20th-century ships from being irretrievably lost, should 
be excavated as soon as possible. They still lie in situ. 
Driving around the IJsselmeerpolders, one may here and 
there spot a post with a blue-and-white chequered pat-
tern topped by a little red sailing ship. The post indicates 
that one of these shipwrecks still lies buried in this field. 
Among them are the cog finds marked in Table 1 with 
w.o. (evaluating investigation) performed. 

From the mid 1970s, a reported ship find prompted an 
immediate, more elaborate (evaluating) investigation and 
ensuing documentation. Until then it was usually deemed 
sufficient to record the location, a brief description of what 
had come to light during discovery and to secure any mov-
able finds. But from that time onwards, test trenches were 
dug across the wreck and the stern and stem timbers were 
uncovered; and files were created in which the observa-
tions were recorded in detail, complemented with survey 
and construction drawings, section drawings, photos and 
slides. In this way we recorded what type of ship it prob-
ably was, how complete it seemed to be (e.g. presence of 
decks, stern and stem), its apparent antiquity (from the 
mid 1980s also by means of tree-ring dating), the local 
soil stratigraphy around the wreck, and possibilities and 
recommendations for protection in situ or for early exca-
vation. Then also a programme was intiated to perform 
similar evaluating investigations also of the wrecks known 
since World War II. This gradually produced a solid, 
substantive body of data covering the then known 100 
to 150 shipwrecks and their scientific potential. Up till 
the late 1970s, the timbers of excavated ships would after 
completion of an excavation be burnt. Since then, most 
timbers of suitable ships have in principle been stored in 
a field depot. Besides the large numbers of wrecks discov-
ered during the first cultivation of the reclaimed sea floor, 
also many historical wrecks have been located elsewhere in 
Dutch waters. In a manner adapted to underwater condi-
tions, these too are subjected to evaluating investigations. 
 

The new Dutch national policy with reference to nau-
tical archaeology
Around 2000, the changed government policy as re-
gards Dutch nautical archaeology meant that NISA’s 
painstakingly amassed expertise and experience over the 
1945-2000 period with respect to this globally unique 
maritime heritage would actually be no further expanded, 
but as it were ‘laid up’. The ‘market’ was to take over, and 

12. Vlierman 1997a, 15-20.

of necessity started in many cases to reinvent the wheel. 
Besides, new regulations were introduced with which 
(evaluating) research reports were to comply. In general, 
these reports largely consist of - doubtless invaluable - ad-
ministrative data. For the actual subject of research - the 
archaeological investigation, analysis of the collected data, 
reconstruction of ships and publication of the results - 
there has seemed to be ever less scope, or none at all - a 
most troubling development. To me this was a major 
reason for focusing on these late-medieval cog finds, that 
are of international importance to nautical archaeology; 
besides, I felt a responsibility for securing, making ac-
cessible and interpreting the data recorded during the 
excavations of these ships which so excite the imagina-
tion. It is a (full) group of wrecks excavated by NISA, the 
first, and most probably also the last, to be extensively 
investigated, described and drawn, and published in this 
way. This study is also intended as a manual for (future) 
nautical archaeologists, lay enthusiasts involved in nauti-
cal archaeology and any further interested parties, to give 
them an idea of the complexity of nautical archaeology 
and of how good results can be achieved by an ‘old-fash-
ioned’ approach. Given the unique nature of this National 
Maritime Heritage, we should, for any further wreck that 
comes to light, content ourselves with nothing less. 

1.3 Sources

The excavation and evaluating investigation of 
wrecks, and the Kampen Cog 
With the exception of the above-mentioned wrecks of the 
Nordic shipbuilding tradition, the source material for 
this study is formed by all late-medieval shipwrecks with 
structural features typical of the large cogs, which have 
been excavated and/or undergone evaluating investigation 
by the Netherlands Institute for Ship- and underwater 
Archaeology (NISA) and its predecessors in the polders 
of the former Zuiderzee. Also included are two wrecks 
discovered and salvaged by the Archeologische Dienst 
Waasland (ADW, Waasland Archaeological Agency) in 
Flanders (Belgium), near Doel on the river Scheldt. 
Briefly, attention will be given to the evaluating investi-
gation and salvaging of the shipwrecks in the river IJssel 
at Kampen by ADC Maritiem on behalf of Rijkswater-
staat Programmadirectie Ruimte voor de Rivier  (RWS 
PDR); to the wreck discovered on behalf of Rijkswater-
staat-Directie IJsselmeergebied during the dredging of the 
shipping channel in the Noordelijke Aanloop Houtrib-
sluizen (Lake IJssel); to the evaluating investigation of 
the wreck in the Lake IJssel ‘Zeebad’ at Medemblik; and 
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to a wreck excavated in the Noordoostpolder in 1955 
(Table 1). Also ship finds with some cog-like features are 
discussed. The study of sintel clamped moss caulking 
published in 1996 will here be summarised and updated. 
The construction of the Kampen Cog, by ‘Sars Houtbouw’ 
carpentry firm, was an important source for gaining a 
better understanding of how the medieval shipwrights 
went about their work and the probable rationale for their 
decisions. The building experience, early sea trials and the 
Ommelandvaart (voyage commemorating the Baltic trade 
route) in 2004 will be described in a separate chapter (7).

Possibilities
It would be too great a digression to describe all pertinent 
actions in the reconstruction of a ship. It will suffice to 
establish that despite the limitations mentioned below, 
reconstruction on the basis of the field drawings, photos 
and written documentation is possible. The experiences and 
solutions adopted in the construction of the Kampen Cog 
are helpful too. In this study, drawing together and work-

ing out all cog finds in the Low Countries has made it pos-
sible to say more about the less fully preserved vessels. In 
other words, what was observed in one wreck may be ‘trans-
ferred’ to another, less complete wreck. Besides, chances are 
very small that these fragmentary wrecks might be eligible 
for stand-alone publication. In short, not only are they now 
being published in a full overview, but through mutual 
comparison in a combined study they gain added value. 

Apart from dating the foundering of a vessel on the basis 
of datable items from its inventory and/or the disturbance 
of the soil profile, dating of its building and identification 
of the provenance of the timber (or the ship) is of interest. 
In many cases dendrochrological analysis may provide 
answers. To achieve a reliable result, ideally some twenty 
samples should be analysed. It is important to record from 
which part of the ship a sample comes, and whether it 
might have been part of a repair. For a reliable outcome, 
samples should have at least eighty tree rings and prefer-
ably include some sapwood. Timber dated before ca 1300 
can in principle also reveal a ship’s region of origin. It was 

Tabel 1. Cog-finds in the Low Countries

Lot/findspot excavation in Name Construction date

Zo 43 1981 Nijkerk-I cog 1225-1250

Nq 75 1949 Ens cog 1225-1275

Na 57 1985 Rutten cog 1275-1285

On 5 1976 Dronten-I cog 1300-1325

Zo 36 1983 Nijkerk-II cog 1325-1350

Nm 107 1944 Marknesse cog 1340-1350

Nm 133 1943 Kuinre cog 1350-1375

Zn 42II 1979 Spakenburg-I cog 1385-1400

Zn 43 1979 Spakenburg-II cog 1415-1430

Zw 13 1986 Almere-I cog ca 1400

Om 61 1995 Dronten-II cog 1425-1475

Supplemented with the not yet fully excavated and/or not yet fully documented or elaborated finds from the Netherlands and        
Flanders.

Og 77 w.o.* Swifterbant cog 1300-1325

Nt 25 w.o.* Kraggenburg cog 1310-1320

Doel, Belgium 2000 Doel-I cog 1325-1330

Zc 46 w.o.* Almere-II cog 1325-1350

Doel, Belgium 2002 Doel-II cog 1330-1350

Kampen (IJssel) w.o.*/2016 Kampen (IJssel) cog 1400-1450

Noordelijke Aanloop w.o.* Enkhuizerzand cog 1470-1485

Houtribsluizen (IJsselmeer)

Medemblik (Strandbad) w.o.* 1450-1500

Ng 37 1955 15th century?

w.o.* = evaluating investigation. These wrecks are still present in their find spot.
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around this date that in certain regions the locally avail-
able timber for constructing ships and buildings ran out, 
and wood began to be imported from other parts. 

Limitations
The possibilities for attaining the aims outlined above are 
limited. In most cases a wreck comprises little more than 
the underwater body with fragments of the lower parts of 
the sides. In just a few cases also higher parts of the hull 
have survived. The wreck of the Bremen cog is the most 
fully salvaged and reconstructed large cargo ship (figs 1.1a 
and b). In the Netherlands, the Nijkerk-II cog is the most 
completely recovered ship. Among the smaller craft, the 
most complete are the Marknesse- and the Almere-I cogs. 
Other limitations for reconstructing hull lines and dimen-
sions are the facts that the hulls often have collapsed, and 
that the timbers through the centuries may have become 
distorted, for instance through pressure in the soil. Usual-
ly nothing has survived of the mast, the spar or sprit, the 
rigging or the sails of (late-medieval) shipwrecks. A few 
rare instances excepted, hardly anything concrete can be 
said about these. The study therefore is largely limited to 
the ships’ hulls and the artefacts found within them. 

A limitation of a very different kind is the way in which 
the various shipwrecks have been documented. In general 
it may be said that the data on the wrecks from the Lake 
IJssel polders through the years have been reasonably to 
well documented in field drawings, photos and slides. A 
description of the excavated ship is sometimes present; 
in other cases, no more than a few notes. It was not until 
1975 that a wreck was excavated with the stated intention 
of subsequently publishing an excavation report by those 
involved in the investigation.13 On the working-out of 
the excavation data, the following remarks may be made: 

• In the ships excavated between 1944 and 2002 we are 
of course dealing with heterogeneous documentation. 
The wrecks were excavated and drawn by different 
teams in years far apart. Besides, a part is played by 
what knowledge, insight, interest and (research) in-
tentions prevailed when the data were recorded, and 
under what conditions;

• In working out the excavation data (the drawings), ac-
count should be taken of shrinkage and/or expansion of 
the wet and often degraded ships’ timbers. Even dur-
ing the excavation! This shrinking or expanding de-
pends on the depth position and condition of the wood, 
of the water table, and of the soil structure. Within 
individual wrecks great differences in wood quality 

13.  Reinders et al. 1978

may be encountered. In other words, the dimensions of 
a particular timber as recorded at the beginning of the 
excavation may a few weeks later be different, while 
also deviating from its original dimensions. 

These limitations having been taken into account, and all 
available possibilities and new insights having been ap-
plied, it can be decided whether any previously published 
evidence still stands, and whether the inferences are up-
held or need revision. Also, the analyses may prompt new 
views, for instance on the origin, the provenance and the 
dating of the vessel type or shipbuilding tradition. 

1.4 Structure of this study

After the Introduction, Part I (Chapters 2 to 4) in a nutshell 
describes the origins of waterborne transport and the con-
text in which the emergence and evolution of the cog/the 
cog-building tradition probably took place. To put it dif-
ferently: the state of research, i.e. what was archaeologically 
and historically known at the time when the present study 
was undertaken. But first of all, Dutch nautical archaeolo-
gy in the IJsselmeerpolders/the former Zuiderzee, up to ca 
2000 will be discussed in the sections of this chapter. 
Then follows (Chapter 2) a description of  the soil stratig-
raphy of  the lake-/sea bottom of the former Flevomeer/
Almere/Zuiderzee/IJsselmeer, and its effect on wreck for-
mation, state of  conservation, distortion and completeness. 
This is followed by the history of archaeological research on 
the shipwrecks interpreted as cogs, and the characteristics 
of the cog(-building tradition) among the wrecks excavated 
in the Low Countries. Also mentioned are the late-medieval 
shipwrecks from the Flevoland polders (and beyond) that do 
not belong in the cog-building tradition. Chapter 3 deals 
with the archaeologically known river craft up to 1300, and 
the archaeologically and historically documented west- and 
north-European seagoing vessels of the period up to 1200. 
The ships of the Mediterranean and the Normans in south-
ern Italy are the next subject. This is followed by the Cru-
sades, the socio-economic developments and the emerging 
seaborne trade between the Mediterranean and the North 
Sea area and around the Baltic. The final section deals with 
the northwest-European seagoing vessels of the 13th to 16th 
centuries. Chapter 4, ‘The medieval cog, the state of re-
search’, deals with the historiographically recorded findings. 
 
In Part II (Chapters 5 to 7), chapter 5 focuses on the in-
vestigation and the research/reference model (the reference 
wreck Nijkerk-II, and its replica the Kampen cog). This 
is followed by chapters 6 and 7, which are the reports on 
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the Nijkerk-II wreck and the building of the Kampen cog. 
From the specified data of this ship, a standard descriptive 
model was drawn up. This archaeological and technical 
description is consistently adhered to in the descriptions of 
the other wrecks. At the same time this descriptive model 
is a checklist for the validity of the reference model.

In the chapters of Part III (Chapters 8 tot 28), the other 
wrecks are treated ship by ship and in chronological order. 
In the wrecks which so far have only received evaluating 
investigation and the wrecks from Doel, naturally there 
is only succinct, summary information about what at this 
point is known about these ships. Two wrecks provided 
supplementary evidence, the vessel excavated in lot G37 
in the Noordoostpolder in 1955, and the wreck in the 
‘Zeebad’ at Medemblik, which in 1982 underwent evalu-
ating investigation. For a long time during the proceed-
ings there was doubt as to whether these wrecks too could 
be identified as cogs. The answer now seems to be that 
they can. For practical reasons, however, they could not be 
treated in detail here. The subsequent chapters focus on a 
number of excavated boats in which certain cog features 
were recognised. Next on the agenda are the late-medi-
eval wrecks encountered in the Flevoland polders and 
elsewhere in the Netherlands, that display some cog-like 
features but cannot be reckoned to the cog-building 
tradition. The final chapter of Part III describes the dis-
covery of a presumably medieval shipyard at Kampen and 
some finds from it, and gives a brief review of potential 
cog-building centres in the Hanseatic territories.   

Part IV (Chapers 29 up to 31) presents the Results and 
Analysis, the Origin and Decline of the cog and the Summa-
ry and Conclusions. Here first the prominent differences be-
tween the vessels of the Nordic or Viking tradition and the 
cogs are discussed and the supplemented characteristics of 
the latter are summed up. Also there are references to what 
is known about all other vessel types mentioned in docu-
mentary sources. After this are unfolded the characteristic 
structural features, the construction method and the build-
ing sequence of the large and small cogs. Following this, it 
is explained where the origin of the cog should probably be 
sought, why the vessel type barely if at all evolved over a 
period of 300 years, what made it such a success, and what 
might have been reasons for its demise. Also the progressive 
research into the method of sintel clamped moss caulking is 
discussed, as well as the confirmation of the typological and 
chronological sequencing of the sintels (iron clamps). This 
caulking method is a characteristic trait of cog building. 
A medieval miniature which, very unusually, depicts the 
application of sintel clamped moss caulking to a Crusader 
ship (an early cog?) is considered from an archaeological 

14. Crumlin-Pedersen 2000.

perspective. The miniature is familiar to nautical historians 
and archaeologists, but has never before been interpreted in 
this light. In some other, early 15th-century miniatures very 
realistic structural details are shown on the depicted boats. 
Also attention is given to the layout, fitting-out and inven-
tories of the cogs and to their external connections, trade 
and the Hanseatic network. The historically mentioned nef 
a vessel type of the Atlantic and Channel coasts of England 
and France is discussed, as there is a potential relationship 
with (the emergence of) the cog-building tradition. The 
waterschip of the Zuiderzee is also included in the review. 

The section research questions (Section 1.2)  examines the 
wrecks from the Baltic identified as cogs: whether their 
structural features match those of the cogs of the Low Coun-
tries, whether they were demonstrably built in the Baltic re-
gion and whether, for example, there are regional differences 
- these are obvious questions. Crumlin-Pedersen14 presented 
an overview of the then known cog finds from Denmark, 
Sweden, Germany and the Netherlands. He discusses what 
other researchers and he himself have so far discovered and 
established about the vessel type, about a possible proto-
type of the seagoing cogs and about the exchange of tech-
nical features between the Scandinavian ships and cogs. In 
the same article he warned that most wrecks still awaited 
publication, and that the evidence presented about their 
construction etc. was no more than an initial impression 
(see section 1.1). There seems little point in repeating 
Crumlin-Pederson’s work. Indeed I have too little data on 
the various wrecks from the North. Therefore I shall limit 
myself to all wrecks of the cog-building tradition in the 
Low Countries. If a particular wreck, a construction or a 
structural feature calls for it, there will be an occasional 
reference to a foreign wreck. 

In general, we may state that among the cog finds from 
Scandinavia and the Baltic there will certainly be one or 
more that match the finds in the Netherlands. This also goes 
for wreck finds in the Low Countries in which Nordic in-
fluences are evident. Besides, there are wrecks that resemble 
cogs, yet these are clinker-built throughout and often built 
from conifer wood. As has already been done, they might be 
labelled ‘Baltic cogs’. Crumlin-Pedersen also writes about 
the Gedesby ship, a vessel built in the Nordic tradition with 
typical structural traits and constructions which must have 
been borrowed from the cog-building tradition. The vessel 
dates from ca 1300. There is a sailing replica.

My aim in this study is to present realistic and responsi-
ble information, as detailed as possible, about the shape, 
construction method and building sequence of a specific 
category of shipwrecks, which in the Low Countries is the 
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most numerous among the discovered and investigated 
late-medieval wrecks. The conclusion is that, on the basis 
of comparison with the Bremen cog, these wrecks can all 
be reckoned to the same shipbuilding tradition. The dif-
ference in dimensions indicates that we are dealing with 
cogs, small cogs and boats. The results of this study will 
contribute to the debate about this research topic which 
on an international level still is far from settled. Working 
out the cog finds from the Baltic area in a comparable 
manner should make it possible to answer (several of) the 
questions enumerated above. 

Many nautical terms are explained in the Glossary of 
ship’s terms, and are indicated in the drawings of a cog’s 
hull (Plates 1.1 and 1.2). 





State of research

I
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2.1 Maritime archaeological research in 
the Netherlands1 

For a correct interpretation of the data collected it is ad-
visable to consider first the archaeological, pedological 
and historical information available at the start of and 
during the research. Of particular importance are the so-
cio-economic situations/developments, trade, transport, 
the crusades and the ships involved as well as other means 
of transport in Western Europe and the Mediterranean 
region in the period up to ca 1200. 

In the Konst- en Letterbode of 1822 C.J. Glavimans 
published the excavation that he carried out under the 
authority of the minister of the Navy on a shipwreck at 
Capelle in the Langstraat in the province of Noord  
Brabant. Judged by present standards it was an excellent 
investigation to which the archaeologist C.J.C. Reuvens 
also contributed.2 The discovery and salvage of what was 
originally assumed to be the Roman or Early Medieval 
‘Ship of Utrecht’ in 1930 is a more familiar example of 
a shipwreck which received attention in the past. These 
incidental finds may be regarded as the start of maritime 
archaeological research in the Netherlands. After the rec-
lamation of the Wieringermeer polder in 1930, several 
dozen post-medieval shipwrecks were uncovered, though 
these received only limited attention. They literally did 
not fit into archaeological thinking at that time. They 
simply were not old enough.3  

With the construction in 1932 of the Afsluitdijk between 
the provinces of Noord Holland and Friesland the  
Zuiderzee was dammed. In this inland sea of over 500,000 
hectares in the northwest and centre of the Netherlands 
which was renamed IJsselmeer, the Noordoostpolder (1942) 
and Oostelijk- and Zuidelijk Flevoland (1957 and 1968 re-
spectively) were drained in addition to the Wieringermeer 
polder which had already been reclaimed in 1930. This 
amounted to a total of 166,000 hectares of new land.4 Plans 
for a fifth polder (Markerwaard) were shelved. 

1. Translated by Christine Jefferis.
2. Reinders 1987, 9. 
3. Vlierman 2002, 120.
4. Vlierman 1997a, 15 and fig.1.
5. The department was closed down in 2016.
6. Vlierman 1983, 1 and 1997a, 15.
7. Modderman 1945; chapter 13, the Kuinre cog.

During the Middle Ages and also in later centuries the 
Zuiderzee was an important part of a complex North-
west-European traffic network. In the same period, ships 
were by far the most important means of transport – cer-
tainly until the invention of the train. The Netherlands In-
stitute for Ship- and underwaterArchaeology/ROB (NISA) 
and its predecessors, and also the present Department of 
Maritime Archaeology of the (RCE) the Cultural Heritage 
Agency of the Netherlands5 has registered almost 450 
shipwrecks in these reclaimed areas of former seabed since 
1942. They date mainly from ca 1250-1900. Over 350 of 
these have now been excavated. It is a ship graveyard that is 
unique in the world and comparatively simple to excavate. 
A considerable number of wrecks contained (virtually) com-
plete inventories. The objects belonging to these invento-
ries provide insight into the life and work on board ships of 
our seafaring ancestors, while the vessels themselves often 
supply hitherto unknown information about types of ships 
and building methods throughout the centuries. For the 
majority of ships the period in which they foundered can be 
fairly precisely dated (within 25 years or less). As a result, 
they can be regarded as genuine time capsules.6 Approxi-
mately seventy wrecks date from ca 1250-1600. The finds 
from the former Zuiderzee area are mostly inland freight 
vessels, fishing boats and work barges. In addition, several 
larger, seagoing cargo ships and armed vessels were dis-
covered. The shipwreck finds prior to ca 1500 are, almost 
without exception, all representatives of the same tradition, 
which will henceforth be referred to as the cog-building 
tradition.  

Fairly soon after the reclamation of the first sections of the 
Northeast Polder archaeological artefacts were collected 
near Kuinre. In July 1941 the Biological Archaeologi-
cal Institute of the Rijksuniversiteit Groningen (BAI) 
was charged with the archaeological investigation of the 
Zuiderzee region. As well as the discovery of the location 
of the first castle of Kuinre, the first shipwrecks and ship 
remains were also found in this area.7 The discovery and 
publication in 1944/1945 of a small 14th-century freight 

2Previous history and context1
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vessel with cargo and inventory8 made it clear that regular 
marine archaeological investigation would be required 
in the Northeast Polder and in future polders in the for-
mer Zuiderzee region. The drawing method devised and 
carried out by the BAI for recording the ship excavated 
by P.J.R. Modderman and its position in the soil became 
almost standard procedure after the Second World War 
under the direction of G.D. van der Heide. The drawing 
(scale 1:20) consisted of one or more top views, a longi-
tudinal section across the keel and stern/stem combined 
with the interior view of one of the sides, various cross 
sections of the frames/ribs, drawings of parts found 
separately and important for reconstruction and cross/
transverse sections together with the disturbed soil pro-
file. Photographs of the situations encountered were also 
taken. This is basically the documentation procedure still 
followed. Since the beginning of the 1970s additional new 
techniques have been applied for this purpose (stereo pho-
togrammetry, drawing with a 2D and 3D pantograph). In 
1981 it was decided that all parts of a shipwreck would be 
drawn on a scale of 1:10.  

2.2 Structure of the Zuiderzee bed 

In order to fully understand the difference in complete-
ness and the varying degrees of preservation of the wrecks 
a brief description of the soil structure will now follow. 
The Pleistocene surface whose depth determines the pres-
ervation of the wrecks was taken as the starting-point.  

Roughly speaking, the Pleistocene surface which mainly 
consists of sand, apart from the odd outcrop of boulder clay, 
extends along the eastern edge of the Northeast Polder at 3 

8. Modderman 1945; chapter 12, the Marknesse cog.

to 4 metres below NAP (Normal Amsterdam Level).  On 
the west side of this polder its depth is ca 8-9 metres below 
NAP. In the Noordoostpolder and the Oostelijk Flevoland 
area around the IJssel/Vecht delta its depth on the east side 
is 4-9 metres and near the island of Urk it is 8-10 metres 
below NAP. Along the southeast coast of the former Zuid-
erzee between Muiderberg and Elburg the Pleistocene sand 
surface is ca 1 metre below NAP, while between the Ketel- 
and the Hollandse Brug it is ca 10-11 metres below NAP.  
In the IJssel/Vecht delta which fans out farther towards 
the west the Pleistocene surface along the coast of Noord 
Holland at Enkhuizen and Marken lies at approximately 
12 metres below NAP, while near Scharwoude it is about 
18 metres. At Wieringen in the Wieringermeerpolder the 
Pleistocene surface is ca 4 metres and west of Medemblik 
ca 14 metres below NAP. In addition to these differences 
in height/depth the Pleistocene landscape is transected by 
the channels of the Steenwijker Aa and the Vecht in the 
southern half of the Noordoostpolder, under the Ketelmeer 
and in the northern part of Oostelijk Flevoland by that of 
the IJssel (and possibly also the Vecht) and in Zuidelijk 
Flevoland by a channel system starting at Zeewolde, then 
running west-north-west and disappearing under Noord 
Holland just north of Edam. Roughly in the middle of 
Zuidelijk Flevoland the channel of the Eem flows into this 
channel system. Various channels were also observed in the 
Wieringermeerpolder. 

This Pleistocene surface/landscape remained virtually un-
altered until ca 2000 BC or slightly later. In Prehistoric 
times people lived on the highest parts and on river dunes, 
as evidenced by the finds of the Swifterbant culture in par-
ticular, in the northwest of Oostelijk Flevoland and in the 
south of the Noordoostpolder. The prehistoric and also the 
medieval finds in the vicinity of the cog ships discussed in 
this study are briefly described in the relevant chapters. 

The rise and fall of the sea level in various periods, the 
silting up of the channels with marine clays, the closing 
of connections with the Noordzee and the subsequent 
wetting by water from the rivers in the later Zuiderzee 
area leads to the development of peat in the period be-
tween ca 2000-1750 BC. 

We are not sufficiently aware of the fact that it is thanks to 
this growth of peat that the Netherlands possesses a huge 
and unique piece of Pleistocene/prehistoric landscape dat-
ing from ca 4000 years ago. With the exception of the pre-
historic surface which has been damaged by canals, ditches 
and agriculture (deep ploughing) this landscape is still ex-Fig. 2.1.  The disturbed soil profile around a shipwreck (Os19, 17th 

century). The white layer is the shell layer Zu IV, dating from the early 17th 
century.
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tant undisturbed and in fact deserves UNESCO protection 
in its entirety as exceptional natural and cultural heritage. 

The growth of the peat bogs continued for centuries. 
Around the beginning of this era this region consisted of 
a dynamic system of lakes and peat islands and peninsu-
las, the Flevo Lacus or Lake Flevo (Flevomeer). From the 
north, east and south these lakes were fed by peat channels, 
streams and rivers. After a layer of clay was deposited over 
the peat, the region once again became suitable for habita-
tion in the Carolingian period. Under the influence of the 
North Sea large sections of the peat area were subsequently 
cleared. There were many storm surges particularly in the 
12th century resulting in the formation of the Zuiderzee 
as we now know it and the water gradually began to turn 
brackish. The layers of peat and clay which had been erod-
ed but also parts of the top of the Pleistocene sand formed 
the material for new sedimentation layers which covered 
the original seabed. These ‘freshwater’ deposits developed 
between the beginning of this era and AD 1600 the Almere 
layer, as it was named by soil scientists. Around ca 1600, 
but at any rate in the first quarter of the 17th century, 
the influence (ebb and flow) of the Noordzee gradually 
increased and the entire Zuiderzee became salty. The clay 
deposited from then on was marine. After the construction 
of the Afsluitdijk, the Zuiderzee was renamed IJsselmeer 
and gradually became freshwater again. Shortly after the 
reclamation of the polders thin layers of IJsselmeer depos-
its were observed. 

Depending on the location (close to the coast or in the 
middle of the sea), the height/depth of the Pleistocene 
and whether or not there were any remains of the original 
Holocene peat layer on top of the Pleistocene, the Almere 
and Zuiderzee deposits were either complete or are entire-
ly or partially lacking. Wiggers9 describes the sedimen-
tation history, erosion and relief development of the soil 
of the Noordoostpolder and names and dates the various 
layers of the Sloef and Zuiderzee deposits.  Ente et al. de-
scribe the soil of Oostelijk Flevoland, and substitute the 
name Sloef layers for Almere layers.10 The (rough) dates of 
the various sedimentation layers are derived from archaeo-
logical finds, mainly shipwrecks.      

The degree of completeness and the state of preservation 
of the various wrecks is strongly influenced by the place 
where the ship sank. Also the way in which this (process) 
took place will have affected preservation, while in some 
cases the construction of the ship’s hull will be to blame 
for the fact that certain parts of the ship are missing. This 
is occasionally due to breaking-up.  

9. Wiggers 1955.
10. Ente, Koning & Koopstra 1986.

In principle it may be stated that the sedimentation layer 
on top of the Pleistocene surface formed a ‘soft’ seabed. 
Depending on the height/depth of the Pleistocene sand 
this seabed is a half to several metres thick. It may be 
assumed that a sunken ship sank fairly quickly into this 
‘soft’ bed entirely or partially and that this could, in 
theory, be down as far as or into the Pleistocene sand. In 
the case of thick layers of clay or peat, the wreck could 
as it were stay ‘floating’ in the sedimentation layers and/
or sometimes completely disappear in them. If there is a 
thin sedimentation layer or a hard sandy layer containing 
shells, the ship sinks down to or into the Pleistocene sand 
or on to the layer of shells. The latter does not affect the 
cogs because all of these sank into the ‘soft’ Almere layers 
or into peat.

If there is a thin layer of sedimentation, the ship sticks 
out above the seabed. These projecting parts were subse-
quently eroded by wave action, currents, fishing activities 
and breaking and/or drifted away. If a wreck permanently 
sticks out above the seabed, floating ice and later post-
worm damage may also be responsible for the disappear-
ance of ship parts. 

After a wreck has come to rest in the seabed, the hole 
caused by the ship sinking into it fills up again with sed-
imentation layers. The first undisturbed layer to accumu-
late over this filled in ‘pit’ can be given an ante-quem date 
of the moment the ship sank. This date can in many cases 
be derived from the ship’s inventory. And reciprocally, 
the sedimentation layers thus dated can serve as a rough 
date of sinking for wrecks in which no dateable finds were 
encountered. Instances are known in which the wrecking 
process of a ship must have occurred in a continuous short 
period, but also in which there must have been different 
processes in periods sometimes far apart. The shell layer 
Zu IV which is the oldest Zuiderzee deposit indicates 
the border between the ‘fresh’ Almere deposits and the 
salty clay or sand sedimentation layers of the Zuiderzee. 
Wrecks above which this layer of shells is undisturbed 
therefore date from before ca 1600. 

2.3 Archaeological cog research/investi-
gation 

Early on, wrecks were interpreted as cogs without all the 
characteristics being analysed in detail. Consequently, 
concrete answers to many of the still open questions could 
not be given. This might to some extent be possible if 
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archaeological discoveries identifiable as cogs had been 
made, but this was not the case up to the Second World 
War. P.J.R. Modderman was the first to regard a ship 
find from 1944 as a cog, indicating that this was a small 
freight vessel and that the type of ship, on the basis of 
the historical data, was not uniform but had undergone 
development.11 The publication of the ship went for years 
unnoticed by later international researchers. Nothing new 
could yet be reported about the ‘big’ Hanse ship, while 
the criteria to which the construction of a vessel had to 
comply in order to be designated a cog had not yet been 
established. The ‘Modderman cog’ made it clear to the 
historical and archaeological world of the Netherlands 
that shipwrecks were a highly interesting field of research 
with regard to the life and work of our medieval (seafar-
ing) ancestors. The wreck thus gave rise to regular marine 
archaeological research in the Netherlands. It was in fact 
the first wreck in the only recently reclaimed Northeast 
Polder to be seriously investigated. Several years later 
Åkerlund described and drew the late- and post-medieval 
finds from the harbour of Kalmar, Sweden.12 

In 1962 a large shipwreck was discovered in the Weser 
near Bremen. On the basis of the data in Heinsius’13 book 
which had been published only a few years before, it was 
established with a high degree of certainty that this must 
have been a (Hanse) cog. The ship was salvaged in parts 
and reconstructed and preserved in the Deutsches Schif-
fahrtsmuseum in Bremerhaven (figs 1.1a and b). Dendro-
chronological analysis showed that the vessel must have 
been built in/after 1380.14

 
Other less completely preserved and not, or not yet fully 
excavated and/or published medieval wrecks in Denmark 
(Kolding, Vejby and Kollerup) and in the Netherlands 
(Northeast Polder Q 75, the Ens cog, chapter 9) were 
involved in the further identification of the ship type in 
the 1960s and 70s on the basis of the characteristics of 
(the underwater ship of) the Bremen cog. The discovery 
of the wreck on lot Q 75 featured conspicuously in the 
discussion on the development of the cog, on the basis of 
the then assumed date.15 Crumlin-Pedersen assumed that 
the cog developed from a Frisian, cog-like waddenschip and 

11. Modderman 1945, 80; the Marknesse cog, chapter 12. 
12. Åkerlund 1951.
13. Heinsius 1956.
14. Lahn 1992.
15. Crumlin-Pedersen 1965 and 1979; Ellmers 1972, 1975 and 1979.
16. Crumlin-Pedersen 1965. 
17. Ellmers 1972.
18. Reinders et al. 1980, 14 and 15; the Dronten-I cog, chapter 11.
19. Reinders et al. 1978.
20. Reinders et al. 1980, 44 and 45.
21. Nijkerk-I and Nijkerk-II cog, chapters 8 and 6.
22. Rutten cog, chapter 10.
23. Andersen 1983.
24. Reinders 1985a.

is not therefore a revolutionary type.16 Ellmers was of the 
same opinion, but was under the impression that evidence 
for this had yet to be found.17 

A number of characteristic constructional features of these 
archaeological finds were also found in the wreck on lot N 
5 in Oostelijk Flevoland in 1973.18 However, in addition 
to similarities there were also differences with regard to 
the previous finds. The analysis of the excavation data by 
the former department of Maritime Archaeology of the 
IJsselmeerpolders (RIJP) was still at an early stage. The 
information about the considerable number of ships that 
were excavated per year was stored in files. After Modder-
man’s publication in 1945 it was not until 1978 that an 
excavation report on a wreck discovered in the IJsselmeer 
polders appeared for the first time.19 The wreck on lot N 
5 together with two other vessels was the second publica-
tion of (modest) excavation reports and the first in which 
several, in this case late-medieval, finds were presented 
together and in which attention was paid to similarities 
and differences.20

The excavation of the wreck on lot Oz 43 in Flevoland 
and the discovery of a second vessel on lot Oz 36 in the 
same year sparked focused (international) attention. The 
records of the late-medieval vessels excavated in the IJs-
selmeer polders were subsequently examined and as a 
result, several wrecks were attributed to this shipbuilding 
tradition. The excavations on lots Oz 43 and Oz 36 in 
Flevoland in 1981 and 1983 respectively21 and on lot A 
57 in the Noordoostpolder in 1985,22 made it clear that 
these, like the Bremen cog, were large cogs.  

The Kollerup cog is the first find from Denmark to be (ap-
parently) fully published (drawings of the preserved parts, 
a preliminary reconstruction of the ship and a description 
of the finds discovered in the wreck).23 Reinders studied 
the characteristic data available for the nine medieval ves-
sels from the IJsselmeer polders which were then eligible 
and compared them to the data available at the time for 
the Bremen cog. He presented the provisional dates of 
these ships in a brief overview.24 Due to insufficient cer-
tainty regarding the dates of the wrecks at that stage of 
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the investigation he came to the conclusion that it was 
not possible to explain the differences as being due to the 
development of the cog in the 13th and 14th centuries 
and queried whether the term cog was relevant in all cas-
es. From the beginning of the 1980s dendrochronological 
research developed in the Netherlands giving rise to pos-
sibilities of dating the construction of the ships and the 
provenance of the timber used.  

Van de Moortel published the Dutch wreck of lot Nz 4325 
and presented a reconstruction model scale 1:10 made by 
herself from cardboard and the hull analyses derived from 
it. Lahn26 published the book on the Bremen cog with 
drawings of the reconstructed ship’s hull. In the same year 
(1992) the  components of the equipment and inventory 
from a small 15th-century cog were presented.27 Hocker 
& Vlierman28 published the wreck of this small cog from 
Zuidelijk Flevoland. In addition to the description of the 
ship, the report presents the field drawings, reconstruc-
tion drawings and an oak model scale 1:10 and the inven-
tory discovered in the vessel is described and analysed in 
detail.

Until the start of this study only reports of finds and 
brief articles had been devoted to the remaining Dutch 
and international cog finds. In 1996 a research report was 
published on the characteristic caulking method (sintel 
clamped moss caulking) for ships from the Hanseatic 
region and from the period in which the Hanse was ac-
tive,29 while in the following year two articles on the cog 
and other medieval vessels were published in which there 
is speculation about the origin of the cog, among other 
things.30 In 1998 an article appeared on the reconstruc-
tion of a Hanse ship in Kampen.31 

Weski32 interpreted what had been published up to then 
about cog finds and came to the conclusion that there must 
have been an IJsselmeer type. In his survey To be or not to be 
a cog: the Bremen Cog in perspective, Crumlin-Pedersen rightly 
remarked that only few cog finds had so far been published 
and that, on the basis of the details of these ships which 
have already been presented, it is at most only possible to 
give a first impression of the dimensions, date, origin and 

25. Van de Moortel 1991; Spakenburg-II cog, chapter 15. 
26. Lahn 1992.
27. Vlierman 1992b, 10-22.
28. Hocker & Vlierman 1996; Almere-I cog, chapter 16.
29. Vlierman 1996a. 
30. Vlierman 1997b, 71-95 and 1997c, 41-52, respectively.
31. Vlierman & Tahey 1998, 30-40.
32. Weski 1999.
33. Crumlin-Pedersen 2000, 236.
34. Doel-I cog, chapter 20.
35. Enkhuizerzand cog, chapter 24.
36. Waldus et al. 2012; the Kampen(IJssel) cog, chapter 23.
37. Modderman 1945, 80.

types of ships.33 This study provides more information in 
this respect about the Dutch finds. 

The unusual find of an early-14th-century Hanse cog at 
Doel in Vlaanderen, Belgium in September 200034 pro-
vided an unexpected and first opportunity for researching 
a completely accessible exterior of the hull of a medieval 
vessel and ultimately gaining more knowledge about the 
‘workhorse’ of the Middle Ages. It is very likely that the 
discovery of the wreck in the IJsselmeer35 and that in the 
IJssel off Kampen36 will provide further and possibly so 
far new insight into the large cogs of the 15th century.  

2.4 Characteristics of the cog

Already in the case of the first wreck published Modderman 
writes that it was a small cargo vessel, probably of the cog 
type.37 The dimensions of the various vessels discovered 
later showed that there were in fact large and small ships. 
Section IV explains to which of these groups the vessels can 
be assigned according to a Middle Dutch description.  

Fig. 2.2.  The overturned cog found in the Deurganck dock under con-
struction at Doel.
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Characteristics
Thanks to the archaeological find at Bremen in the river 
Weser in 1962, it was possible to assemble realistic in-
formation about the construction and shape of the hull 
of a large late-medieval cog. This information was tested 
against several Danish and Dutch finds. By about the year 
2000 a number of striking similarities in shape, construc-
tion and building method had already been accepted as 
characteristics of the cog, at any rate with regard to large 
seagoing ships. These characteristics are:

• A keel plank with stern/stem hooks and straight, 
falling stern/stemposts.

• An underwater body V-shaped fore and aft and rela-
tively flat amidships.

• A carvel built section/surface becoming a clinker 
built construction fore and aft. 

• The planks of the carvel built section are joined to-
gether by means of ribs.

• Clinker-built and sloping sides.
• The overlapping planks are secured together with 

nails double clenched and driven back into the wood. 
• The hull seams are filled with sintel clamped moss 

caulking.
• Beams that protrude through the hull with heavy 

knees on them forming the intersection at deck level 
and above.

Almost all the wrecks from the Zuiderzee area and several 
Flemish finds had these characteristics. They date from 
ca 1250-1450. The rough preselection of the ships to be 
discussed in this study consisted of the wrecks of seven or 
eight large and ten small(er) vessels which were all classed 
as cogs or coglike. All of them were described and drawn 
in detail, as far as possible. During this process it became 
gradually clearer that both the large and the smaller ships 
were built in the same tradition. This corroborated Luns’ 
and Reinders’ prior conclusion.38 Not only, therefore, was 
there ‘the cog’, but more probably a ‘cog-building tradi-
tion’. A cargo vessel excavated in the Noordoostpolder in 
1955 and a  appreciatively investigated excavated wreck 
in the IJsselmeer near Medemblik also appeared to fit the 
criteria for cogs when this study was nearing completion. 
They could not be discussed in detail, but are briefly dealt 
with in chapter 25. In table 1 (Section 1.2) all the cog 
finds discussed are listed. Figure 29.1 (Chapter 29) shows 
the contours of all ship hulls on the same scale.  

Other vessels (with some of the characteristics) may also 
be included in the cog-building tradition. These are at 
least ten inland vessels, some of which were found in Ant-

38. Luns 1985, 57-58; Reinders 1985a, 3.

werp at the end of the 19th century, some in Oostelijk 
Flevoland and recently in the IJssel at Kampen. A number 
of them have been published. Most may be regarded as 
barges built in the cog-building tradition. They are brief-
ly discussed in sections 26.1 through 26.8.
  

2.5 Other late-medieval shipwrecks 

In the former Zuiderzee region a small number of 
late-medieval shipwrecks were also discovered which can 
with a high degree of certainty be classed as belonging to 
other (‘foreign’) building traditions, on the basis of their 
construction. In section 1.1 finds of the Norse/Northern 
or Viking shipbuilding method are mentioned. In sec-
tions 3.2 and 3.5 finds of seagoing ships up to ca 1200 
are briefly described and the differences outlined between 
the building traditions of these vessels and those of cogs. 
From this, one can see how specific the cog/the cog-build-
ing tradition is. The Hollandse Waterschip of the Zuiderzee 
is also discussed. A comparatively large group of fishing 
boats consists of two types, a medieval completely clink-
er-built type and a completely carvel-built post-medieval 
variant. For a correct insight in the significance and scope 
of the cog-building tradition these 15th- and 16th-centu-
ry vessels are briefly discussed in part III, chapter 27. The 
most striking differences with cogs and probable prove-
nance are indicated. Some of these wrecks do still share 
one or more features similar to those of the cog, probably 
as a result of the changes that took place in shipbuilding 
in the 15th/16th century. The transition from (partially) 
clinker to carvel building and the large cogs with one 
mast and one square sail which had remained unchanged 
for a number of centuries and which were succeeded by 
larger ships with several masts and more sails plus the 
disappearance of the clamped moss caulking method are 
the most conspicuous changes. We shall return to this in 
part IV.  

2.6 River vessels with cog features 

From elsewhere in the Netherlands 13th-century boats 
are known that may be regarded as river vessels. Apart 
from several features from the cog-building tradition, the 
design of these ships also reveals elements that may clear-
ly be ascribed to a different building tradition. They are 
briefly discussed in section 26.9. In section 26.10 atten-
tion is briefly given to a small cargo vessel/barge from 
the Oosterschelde. The boat dates from ca 1500, differs 
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clearly from the construction of vessels belonging to the 
cog-building tradition and is discussed for this reason. 
In part IV these finds are again dealt with in comparison 
with the cog-building tradition.  



The five shipwrecks that in 1884 were discovered in the Lefebvre Dock in Antwerp. After Hasse 1907.
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Core areas1 

Within the Roman Empire there was intensive (long dis-
tance) trade and transport. This was also the case in the 
then relatively densely populated northwestern part, the 
Low Countries. However, during the period between ca 
300-600 the latter area was very sparsely populated. The 
population increased in some places during the Carolin-
gian period and a core area developed in the Meuse basin 
between Aachen, Dinant, Namur, Tongres and Maastricht 
(fig. 3.1).2 In this period the inhabitants relied mainly on 
agriculture and stockbreeding and were self-sufficient. 
In the post-Roman period until (well) into the Carolin-
gian period there was probably only a limited degree of 
long-distance and overseas trade and transport. Archaeo-
logical finds, particularly pottery, show that long-distance 
trade and transport did take place within the Merovingian 
and Carolingian empires. In the 7th-9th centuries Utrecht 
and Nijmegen were the centres of religion and power in 
the Low Countries. Important trade settlements and ports 
were Dorestad, Witla, Domburg, Deventer and the much 
smaller town of Medemblik. After the Viking raids in the 
late 8th and early 9th century, Dorestad‘s importance de-
clined. After the Carolingian period the present-day terri-
tory of the Netherlands was part of the German Empire. 

In the Ottonian period (10th-11th century) the number of 
trading places increased. Nijmegen and Utrecht had devel-
oped into trading centres with an even higher status; Tiel, 
Vlaardingen, Staveren, Zutphen and Dokkum were the new 
centres on rivers and on the coast. In this period Deventer 
was the largest town in the present-day territory of the 
Netherlands and an important centre for overland transport 
and the shipping of goods from and to the Westphalian and 
Lower Saxon hinterland.3 These large centres had a modest 
number of inhabitants by current standards. Seldom or 
never would a situation have existed in which dozens of 
river and seagoing vessels would have moored or cast off 
in one of the harbours at the same time or within a short 
period. In addition, trade over land would have been at 
least as extensive and important until well into the 12th 
century. Dorestad and later Tiel and Vlaardingen were at 

1. Translated by Christine Jefferis.
2. Blockmans 2010, 9-22.
3. Bartels 2001, 8; Vlierman 2002, 137.

their peak major ports of transhipment of goods between 
the German Rhineland and England. 

In the 11th-13th century another core area developed 
in the southwest part of the Low Countries (Flanders 
and Artesia, which included the cities of Bruges, Ghent, 
Courtrai, Doornik, Atrecht, St Omars and Nieuwpoort). 
The 12th-13th century saw almost everything change 
in this region and heralded explosive growth. The ear-
liest developments occurred in Artesia and in the south 
of Flanders. Improved agricultural methods resulted in 
a better yield and an increasing percentage of the pop-
ulation started to engage in non-agrarian activities. In 
the 11th and 12th centuries there was comparative order 
and stability under the rule of the territorial leaders. The 
expansion of the towns went hand in hand with the devel-
opment of trade and transport. However, it was becoming 
more and more difficult to satisfy the first necessities of 
the sharply increasing population locally or regionally 

3Trade and ships in the 
Middle Ages1

Fig. 3.1.  The successive dominant regions in the Low Countries, 8th 
to16th century. After Blockmans 2010.
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and ever larger quantities had to be brought in from afar. 
The headstart in the core area had far-reaching effects 
on the neighbouring districts and the British isles.4 The 
Flemings had acquired a good reputation for their ca-
pacity for work and technical knowhow. A large number 
emigrated to England (Scotland/Wales, Pembroke and 
Kent) and at the request of local princes also to Germany 
(the middle course of the Weser, Harz and Thüringen).5 
Trade between England and the continent flourished. At 
the beginning of the 11th century London and York were 
important trade centres in England and attracted an in-
creasing number of merchants from Germany, Flanders, 
the valley of the Meuse and France. Towards the end of 
the 10th century there was probably even an English mer-
chant fleet.  

In the 10th, but mainly in the 11th century, Bruges was 
already known from the written sources as a busy centre 
with overseas contacts and a thriving cloth industry.6 
Flemish cloth (of English wool) for example was exported 
to every corner of Europe. The most obvious trade route 
was by ship over the Zwin and from other Flemish towns 
over the Schelde, over the waterways of Zeeland and further 
upstream via the Meuse and Rhine.7 There was also a land 
route to Cologne and via the Königstrassen through Swabia 
and over the Alps. Via the annual fairs in the Champagne 
region and the rivers in eastern France traders travelled to 
the Mediterranean area as far as Italy and vice versa. The 
11th century also saw the emergence of the ports of Dover, 
Hastings, Hythe, Romney and Sandwich (the so-called 
Cinque Ports). Their economic importance to England 
resulting from trade with the continent was great and was 
evident from the fact that merchants from these towns 
enjoyed exemption from toll throughout England. The 
importance of English trade increased further as a result of 
contacts with Scandinavia and the Baltic, when England 
became part of the great kingdom of Canute the Great 
of Denmark. Irish trade also flourished, not only through 
contacts with Wales and the west coast of England, but also 
with Norway and the northern isles.8 At the beginning of 
the 11th century trade also started to develop in France and 
to integrate with that of the northern seas. The Loire and 
Garonne areas saw a revival. Transport over the North Sea 
was mainly carried out by the North Sea coastal population 
of England, the Low Countries and Germany. 

Although Blockmans describes it as such and shows it on 
the map (fig. 3.1), there is, without discussing it in detail 
but for example for economic and political reasons, cer-

4. Blockmans 2010, 23-24.
5. De Maesschalck 2012, 139.
6. Hillewaert 2011, 118.
7. Blockmans 2010, 107.
8. Asaert 1974, 19-21.
9. Blockmans 2010, 22.

tainly no question of a third core area in the Low Countries 
in the 14th-15th century. Interests in the various regions 
differed considerably. In addition to Flanders and Artesia, 
Blockmans also includes in this area the first core area 
along the Meuse, present-day Zeeland, Brabant, Limburg, 
Zuid-Holland, Utrecht, Gelderland, the eastern Zuiderzee 
coast and the IJssel region in Overijssel. In these ‘new areas’ 
existing trade settlements grew as did the towns founded 
mainly at the end of the 12th and the beginning of the 13th 
century. Some of these genuinely flourished. Due to the cre-
ativity of townspeople and farmers a society was created in 
the Netherlands between 1100-1560 that in almost all re-
spects was at the peak of European economic development.9 

3.1. Inland vessels up to ca 1300

Transportation by water was carried out by relatively prim-
itively built river barges and barge-like plank boats on the 
continent between the Roman period and ca 1300. The by 

Fig. 3.2.  The five shipwrecks that in 1884 were discovered in the Lefe-
bvre Dock in Antwerp. After Hasse 1907. 
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now sizeable number of barges from the second to fourth 
centuries discovered and excavated has shown that they were 
not all built in the South German or Central German Rhine 
area and used for transporting building materials and other 
goods to encampments in the Low Countries. The shipyards 
of some of these boats may have been located in the pres-
ent-day territory of the Netherlands. The vessels, which in 
certain cases were over 30 metres long and built of 6-10 cm 
thick planks, have sides joined at right angles to the carvel-
built bottom with L-shaped bilge parts. The heavily con-
structed vessels were hardly suitable for sailing upstream. 
Several of them were discarded for this reason at their desti-
nation point and rediscovered centuries later during archae-
ological investigations in the vicinity of castella.  

Most of the medieval and much more lightly built river 
barges and barge-like plank boats discovered up to now date 
from the 10th to the beginning of the 14th century, and a 
few from the Carolingian period. The so far earliest medi-
eval example (4th quarter of the 7th century) was found 
in 2013 in the Catharijnesingel in Utrecht.10 In contrast 
to the Roman boats which were designed with vertically 
built sides, the medieval ones have sloping sides.11 From 
the Roman period on, they were completely open, had a flat 
bottom ending at both ends in a rising aft and forward and 
carvel or clinker built sides. Other examples of these are 
also the 13th-, but more likely 12th-century vessels 1 and 
2 from Antwerp (fig. 3.2). In one case only was a mast step 
found, evidence that this was probably a ‘genuine’ sailing 
ship. It is not clear of the other barges how they were pro-
pelled, as no evidence was found. Floating downstream con-
trolled with the help of steering oars, towing, punting and 
rowing, possibly with the addition of a small sail, are the 
most likely possibilities. The barges or parts of them discov-
ered were used as bank reinforcement or revetment. The cog 
and the two small vessels at Kampen in the IJssel were prob-
ably used to dam a river branch/river channel. Many others 
will have been broken up for use as building or firewood.  

3.2  West and North European seagoing 
vessels up to ca 1200

Not much is known about the type of vessels used to sail 
across the Channel and the North Sea between the Roman 
period and ca 1200. Historical sources report that in the 
5th century Angles, Jutes and Saxons crossed the North 

10. Brouwers et al. 2015, 19 and fig.12. 
11. Vlierman 1996b, 101-106, fig. 73.
12. Johnstone 1974, 102-114. 
13. See, for example, Crumlin-Pedersen 1997, 310, the Hedeby 1 wreck; ca 30 m long, 2.5 m wide midships ,1.5 m high and stern/stem of 4 m.
14. Asaert 1974, 14.
15. Henderikx 1995, 82.
16. Westphal 2014,12; Das Lochbuch 40, 12.
17 Crumlin-Pedersen 1997, 18.

Sea to the British Isles and landed there. These ships were 
most probably clinker built. From the written sources it 
appears that in the 7th century English ships crossed the 
Channel to the Seine, Brittany, the mouth of the Loire and 
more to the south, the Charente. The 7th-century oared 
vessel discovered at Sutton Hoo (in Suffolk) was a com-
pletely clinker-built ship whose construction was similar 
to that of a Baltic vessel, the ship found at Nydam in 
Denmark which dated from 400.12 Ships also went to the 
Netherlands delta. In 716 there were trade relations with 
the Frisians, particularly the trade centre of Dorestad.

At the end of the 8th century the aggressive raids of the 
Norsemen/Vikings began, in their renowned streamlined 
and completely clinker-built and clenched warships. The 
long, narrow ships had a low deck level and curved, high 
sterns/stems. They were kept on course by a steering oar and 
had a square sail. They could also be rowed with oars (some-
times several dozen).13 These ships, which are well known 
thanks to various Scandinavian finds, will not be discussed 
further here. In retaliation to the Viking raids Charlemagne 
and Louis the Pious organized within about ten years a mar-
itime defence system between the estuaries of the Rhine and 
the Garonne. The main body of the fleet was stationed in 
Boulogne to defend the Strait of Calais. The estuaries of the 
Rhine, Seine, Loire and Garonne were safeguarded by small-
er squadrons. Along the coast of Gaul two carvel-built types 
of ship were used for this purpose, the scapha and the barca 
which already existed in the 6th century.14 For the latter de-
fence fleet, ships were built in Boulogne and Ghent, among 
other places. In 811 the emperor himself came to Ghent to 
personally inspect construction progress.15 The 7th-century 
carvel-built vessel with cross beams protruding through the 
shell Port Berteau II (Charente-Maritime) possibly reflects 
the type of ship we have in mind.16 

In the last quarter of the 9th century the Scheldt estuary 
and adjoining Flemish territory were under Viking rule 
by an army that had crossed over from England. What his 
ships looked like is difficult to say, but from the records 
they did not resemble the Danish Viking ships nor the 
Frisian vessels. The new ships of King Alfred the Great 
of England are according to the Anglo-Saxon Chronicle 
of 897 almost twice as long as the others, some had sixty 
oars, some more.17 As already stated in the introduction, 
only four ship (timber) finds of seagoing vessels are known 
from the period ca 750-1200 in the Netherlands. These 
were built in the Nordic or Viking shipbuilding tradition.  
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Despite the fact that there is regular mention in the 
sources of Frisian vessels, until a few years ago it was 
not at all clear in what types of ships the Frisians sailed. 
Thanks to archaeological discoveries there now appears to 
be more clarity on this point. In the former medieval har-
bour of Dorestad a number of fragments of a clinker-built 
and clenched vessel were discovered during the large-scale 
excavations from 1967 to 1977. The fragments were sub-
jected to dendrochronological analysis which yielded a 
felling date of after AD 739 ± 8. The provenance of the 
timber was Oost-Friesland.18 In 1996 several fragments 
of a vessel built in the Viking or Nordic tradition were 
found in the former harbour of Tiel (Dorestad’s medieval 
successor). The distinctive features are:

• The planks are not sawn but split and shaped and 
smoothened with a (T-shaped) carpenter’s axe. The 
planks are usually no thicker than 1.5-2.5 cm.

• The planks are joined together in the ship’s hull with 
iron rivets.

• The wooden pins affixing the frames/ribs to the shell 
have a thick rounded head projecting slightly from 
the outside of the ship.

• The ribs are comparatively far apart: c. 90 cm.
• On the scarves and the lands (the parts where two 

planks are fixed together) animal hair (often wool 
soaked in tar) was used to make the seams watertight 
(caulking).

• Some planks (from foreign/international finds) are 
decorated with grooves on the outside and sometimes 
on the inside. In certain ships this can also be ob-
served on the ribs.19

Dendrochronological analysis of these items from Tiel 
produced a felling date for the timber of between AD 
971-1008/1018. The timber was dated with the GB Lon-
don calendar. Secondarily used ship’s timber from this 
shipbuilding tradition in Vlaardingen dates from AD 
961-973 and originates from the Netherlands, Northwest 
Germany or Schleswig-Holstein. The provenance of a 
second vessel, whose timber must have been felled after 
AD 1043 is England.20 With regard to seagoing vessels, it 
now appears that, on the basis of current knowledge and 
insight, the ships mainly or almost exclusively used in 
the English and Flemish coastal areas and in what used to 
be known as Frisia were built in the Nordic/(English) or 
Viking tradition, in other words completely clinker-built 
and clenched. 

18. Vlierman 1996b, 83-87 and appendix 8; Vlierman 2002, 135 and 138; RING January 1997 and August 2001.
19. Vlierman 1998, 56-58.
20. Vlierman 1997d; Vlierman 2004, 22-29.
21. Crumlin-Pedersen 2000, 243 table 2.
22. Asaert 1974,18.
23. Gardiner 1996, 48.

At the beginning of the 10th century the age of the Vi-
kings came to an end and authority over the northern 
seas passed into the hands of Anglo-Saxon England and 
Ottonian Germany. Trade with Scandinavia lost almost 
all its importance as a result of problems in Southern 
Russia which cut off the old connection between Northern 
Europe and the East. At the beginning of the 11th century 
merchants from Hamburg and Bremen in particular had 
an increasing share in Noordzee shipping. The land route 
between Hamburg and Lübeck, but also between Schleswig 
and the Noordzee coast through Holstein were still impor-
tant in the 12th century. 

On the Baltic side, sailing ships at that time were certain-
ly built in the Nordic tradition. The 11th and 12th cen-
turies initially saw little change in seagoing vessels. The 
over 15 m long and completely clinker built and clenched 
cargo vessels found in Denmark, Sweden and Norway date 
from 1000-1200.21 According to Asaert, the so-called 
knorr or knar , which belonged to this group of ships, 
was closely related to the 9th-century Frisian ship.22 The 
ships depicted on the famous Bayeux tapestry also clearly 
show that William the Conqueror crossed over to England 
in 1066 in ships built in the Nordic tradition. Several 
younger ship finds from Rotterdam and Dordrecht, which 
would appear to suggest a southern or northern North Sea 
or Baltic Sea provenance, provide evidence that seagoing 
vessels were still (?) built in the Nordic tradition until 
into the 13th century. They will again be discussed in 
part IV. 

3.3 Mediterranean ships and the Normans 
in Southern Italy

For centuries prior to the Early Middle Ages the Mediter-
ranean region had known a tradition of intensive seaborne 
freight traffic, particularly in the Roman period. Not only 
were the Mediterranean and the Black Sea navigated, but 
ships already sailed via the Strait of Gibraltar and the 
Atlantic Ocean to the south of England, for instance, for 
tin. In certain cases, very large ships were used. On the 
extremely detailed 3rd-century ‘Torlonia relief’ depicting 
two large cargo vessels in the harbour of Rome, one can see 
that even then the hull was constructed with crossbeams 
protruding through the shell.23 They were observed in the 
wreck of the cargo ship of L’Anse des Laurons (Var, France) 
dating from the Late Roman Imperial period. In this case, 
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the beams were not under, but on/over the deck.24 Ro-
man Mediterranean vessels were carvel built in a specific 
way (mortice and tenon construction). Finds from Britain 
(Blackfriars 1 in London, St. Peter Port on Guernsey 
and Barland’s Farm in Wales) and the boat from Bruges 
are examples of the Roman-Celtic tradition of seagoing 
shipbuilding. These are carvel-built vessels whose shell 
planks were fastened to the ribs with long nails (through 
wooden pegs), which were bent over twice on the inside 
of the ship and driven back into the wood.25 Due to the 
incompleteness of these wrecks it is unclear whether they 
had through-beams.  

Several researchers regard the Mediterranean region as the 
origin of certain building elements (through-beams, stern 
rudder). It has been stated above that the former was at 
any rate in use in the Roman period. The stern rudder was 
probably familiar to Arab peoples or Saracens, of which 
the ‘Moors’ from North Africa conquered the Visigoth 
Kingdom in Spain at the beginning of the 8th century. 
Quite soon after, they also occupied the coastal area of 
the Languedoc. In the first half of the 9th century the 
Arabs seized Palermo, set fire to Rome and shortly after 
900 conquered Sicily and Southern Italy. In 1009 the first 
Norman raids took place in Italy. In 1043 they took con-
trol of Southern Italy (Apulia) from the Arabs. In 1059 
the Pope signed the Treaty of Melfi with the Normans. 
From then on the Normans concentrated their military 
strength to capture the Byzantine strongholds in Italy. 
They conquered Sicily between 1061-1091.

The Normans undoubtedly sailed to the Mediterranean in 
their well-known clinker-built ships. On arrival, the ships 
would have been viewed by local shipbuilders and almost 
certainly also by Arab shipbuilders not only with surprise 
but also with admiration with regard to the degree of 
craftsmanship with which they were constructed. Con-
sequently, it would appear almost a matter of course for 
certain constructions and means and methods of fastening 
(adapted) to be adopted and applied to existing ships as 
well as those still to be built. The planks of Arab vessels, 
for instance, were still sewn together, and their method of 
shipbuilding might be regarded as primitive, certainly in 
comparison with the Norman ships. It goes almost with-
out saying that the Normans, from the occupied areas in 
the south of Italy, must have had a (substantial) influence 
on the further development of shipbuilding in Italy and 
particularly so on that of the already large ports in the 
north. There is evidence that at the time of the First Cru-

24. Hockman 1994, 62.
25. The boat of Bruges reviewed, Vlierman in preparation b.
26. Pryor 1992, 30.
27. The earliest depictions of these are the 12th-century vessels with stern rudders on a relief in Winchester Cathedral and on a baptismal font in Zedel-

gem; Heinsius 1956, 48-49. Chapter 4, fig. 4.4a and b.
28. Erbstösser 1976, 173-174.

sade  (1096-1099), the Italians, at any rate temporarily, 
led the way with the dimensions of their ships and use 
of technical skills.26 It seems likely that they maintained 
and/or adopted and improved the Arab stern rudder, and 
used it increasingly. The Norman shipbuilders would 
certainly have tried out the stern rudder on their ships, 
probably adopted it to some extent and subsequently in-
troduced it into their original territory, the Atlantic coast-
al region of France, Flanders and England.27 However, 
how the ‘new’ Italian ships were built remains unknown. 
Hardly any archaeological shipwrecks are known from 
the period in question, and if any exist, there still appears 
to be little interest in them in Italy. The great maritime 
cities of Genoa, Pisa and Venice underwent a huge devel-
opment in the 12th century and around the middle of the 
century already had large (trading) fleets.28         

3.4 Crusades and sea trade in Europe

Since the 11th century, the northern half of Italy was 
part of the Holy Roman empire. Towards the end of that 
century the armies of the French from the royal domain 
under the command of the king’s brother formed the army 
for the First Crusade (1096-1099). The counts of Normandy 
and Flanders, the North French, the Lotharingians and 
the Germans under Godfrey of Bouillon joined them, as 
did eventually the Normans from Southern Italy and Sicily.  
Some of these Crusaders embarked in Bari and Brindisi 
on ships that were chartered in Genoa, and set sail for 
Constantinople. During the regular presence in Italy and 
fierce confrontations between the German rulers and the 
popes in the first half of the 12th century, and particularly 
also during the preparations for and implementation of 
the Second Crusade (1147-1149) led by king Louis VII of 
France and the German king Konrad III, much experience 
was gained concerning large-scale transport of troops by 
sea and the transportation of the necessary equipment and 
provisions. Possibly the crossing of this army was not car-
ried out in a single operation, so that the ships returned 
to collect the remaining army units.  During the return 
voyages use would certainly have been made of the cargo 
capacity of the ships and goods already seized or obtained 
through trade shipped to Italy and beyond.  

This resulted in increasingly busy trade through Europe 
and a growing trading area in Europe north of the Alps 
of goods which were often completely unknown up to 
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then. A side issue was that rulers of the countries passed 
through started to levy toll in more places for their own 
benefit.29 In the northwest and south of Europe two eco-
nomic centres developed in the 11th century, in which 
the most important cities included Bruges in Flanders 
and Genoa and Venice in Italy.  Most of the trade between 
these trading centres was originally via the land routes on 
the continent, undoubtedly due to the aversion to and fear 
of the ocean. This fear gradually disappeared as Flemish 
and English trade with Gascony increased and the Italian 
cities established ever-closer ties with west Morocco. Dur-
ing the Crusades more and more sea voyages were under-
taken between the Mediterranean and the Noordzee.30 

As a result of the growing number of tollhouses which 
hindered goods transport in the inland parts of Europe, 
the sea started to gain importance as a traffic route. The 
Mediterranean Sea resumed the role of connection that it 
had during the Roman Empires. The Crusades, with the 
conquest of the Syrian coast, brought the Italian cities of 
Genoa, Pisa and Venice great activity in the East. Northern 
Italy’s increasing wealth did not escape the authority in 
the north and led to the increasing economic importance 
of the German Empire (north of the Alps) after the Ron-
calian decrees of 1159.31 Cologne began to make more use 
of its own ships for trade instead of hiring them from the 
Frisians as was previously the case. This change coincided 
with Cologne’s participation in the Second Crusade. The 
ships from this city on the Rhine were the largest propor-
tion of German ships that met the English and Flemish 
squadrons at Dartmouth. The Cologne ships also took 
part in the siege of Lisbon in 1147 before sailing on to the 
Holy Land.32 

During the regular and assertive presence of Frederick I, 
who was crowned emperor in 1155, and his armies in the 
northern part of Italy, Italian Mediterranean shipbuilding 
will have undergone stronger innovating growth in the 
third and fourth quarters of the 12th century, not least 
as preparation for the Third Crusade (1189-1192). These 
developments undoubtedly also became known in the part 
of the Empire northwest of the Alps at roughly the same 
time. Several large Italian vessels (as examples?) probably 
even sailed to the North Sea area. At the instigation of 
emperor Barbarossa and the bishop of Cologne and also as 
a result of various privileges bestowed by the emperor, it 
would, in my view, appear likely that Crusader ships were 

29. In 1200 there were for example 19 tollhouses along the Rhine, and a century later, 35 (Asaert 1974, 35). 
30. Asaert 1974, 32-34.
31. Wahl 1959, 90-92.
32. Asaert 1974, 25-26. 
33. The first impetus for the economic rise of the new German territories east of the Elbe is partly due to Dutch colonists and Flemish merchants (Asaert 

1974, 36).
34. Henn 2010, 13-15.
35. Bolin 1933.
36. Heinsius 1956, 247.

built or that ships were equipped as such in the trade 
centres in the core area near the Flemish coast and in the 
Lower Rhine area. 

Henry the Lion, (duke of Bavaria and Saxony, 1142-1180), 
the Saxon cousin of emperor Frederick I (Barbarossa) and 
initially his right hand, had a great deal of power in the 
North German coastal area where the emperor’s influence 
was small. In 1159 he had the city of Lübeck rebuilt after 
a devastating fire. At the same time this meant opening 
up the areas east of the Elbe as part of the German ex-
pansion eastwards (also referred to as a Crusade) and the 
foundation of ports according to Lübeck (or derived from 
it), Magdeburg or Kulmer law along the southern Baltic 
coast. The foundation of the new port of Lübeck gave 
German merchants from Westphalia and Saxony, but also 
those from Holstein direct access to the Baltic. It was in 
this period that the Hanseatic League or Hanse came into 
being. Prior to this there were contacts between merchants 
from the Rhineland and from the Netherlands-Frisian 
coastal area with the Scandinavian and Russian Baltic 
merchants via the isthmus at Haithabu/Schleswig.33 

The merchants from the west did not themselves sail 
on the Baltic from the 10th to the middle of the 12th 
century. Protected by Henry the Lion’s privileges they 
first sailed to Gotland after the middle of the 12th cen-
tury. The Germans succeeded in taking control of the 
Baltic trade by the end of the 12th century and virtual-
ly eliminating Scandinavian and Russian competition. 
This success was mainly due to their better relations 
and trading partners in the West, as well as to more 
capital, though not to their ships (cogs?) because they 
were not technically as good.34 As can be seen from the 
13th-century seals of Lübeck and the late-12th and ear-
ly-13th century ship finds from the Schlei, Denmark 
and Sweden, the ships that sailed from this city and 
the surrounding area were almost certainly still clink-
er-built and clenched, in the Nordic or Viking tradi-
tion. Bolin35 was under the impression that up to the 
middle of the 13th century the merchants of Lübeck 
transported their goods in Wendic or Nordic ships, or 
ships from other countries. In his view, cogs did not 
appear in the Baltic until the Ommelandvaart (sailing 
around Jutland to the Baltic) in the middle of the 13th 
century.  According to Heinsius36, little attention was 
paid to Bolin’s assertion, though neither was it refuted 
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by German historians. This is still the case at present.                                                                                                                                         
Knowledge of the innovative shipbuilding method for 
large vessels in the Mediterranean region and the experi-
ences with it during the Second Crusade was undoubtedly 
put to use in (North)west Europe. It will have contrib-
uted to the improvement and further development of the 
fleets on the Artesian/Flemish/English coasts, while in 
the Lower Rhine area it will also have led to improving 
and enlarging existing ships, but also to building a new 
type of seaworthy cargo vessel in order to trade over sea 
with the Mediterranean area. The pragmatic Henry the 
Lion, who had returned from Italy with an empty purse,37 
saw unprecedented economic opportunities in the Baltic 
region, and he introduced this innovative Mediterranean 
method of shipbuilding in the third quarter of the 12th 
century, probably starting in and around Lübeck. In the 
newly established German ports along the Baltic coast an 
early start was probably made in building shipyards and 
constructing (large) cargo ships for the Baltic Sea. Wheth-
er this led during Henry’s rule that lasted until 1180 to 
the building of cog ships as discussed in this study cannot 
be said. The oldest (Danish) cog finds (Kollerup, Kolding 
and Skagen) consist of ships that were probably built be-
tween ca 1150-1200 in South(west) Jutland.38 The oldest 
depictions of cogs on city seals from the North German 
and Polish coastal areas date from about the middle of the 
13th century (Stralsund, Wismar, Elbing and Danzig). On 
the seal of Barth from ca 130039 a Nordic/Slavic ship is 
also shown, but with a stern rudder.  

3.5 Northwest European sea ships  
ca 1200-1500

It was already stated in section 1.1 that with regard to 
(seagoing) ships from the period up to ca 1200 we have 
to resort mainly to archaeological finds. The information 
available from historical sources is limited and the extent 
to which vessels depicted on miniatures are realistic is 
questionable.  
Generally speaking, it may be said that these are more 
symbolic representations. Flatman40 (only) shows four 
10th- and 12th-century miniatures depicting probably 
reliable hull forms. 

After ca 1200 more historical sources are available and the 
number of names of ship types also increases.41 Asaert42 
discusses several of these names (the balengier, the bark, 

37. Wahl 1959, 193. 
38. Dokkedal 1996; Westphal 1999; Hocker 2000. 
39. Ewe 1972.
40. Flatman 2009, figures 19, 22, 30 and 138.
41. Heinsius 1956, 39-69.
42. Asaert 1974, 101-113.

bargie of baerdze, the buis, the galei, the heude, the hulk, 
the karveel, the kogge, the kraaier, the kraak, the nef and 
the nao). In the introduction he describes how a ship type 
can be defined: according to function, place of origin, 
building method or method of propulsion, and he gives 
examples of these. From his descriptions one can infer that 
they were mainly based on information from the written 
sources. For want of published archaeological finds in the 
1970s, this was hardly surprising. He shows two famil-
iar, late-15th-century ship portraits by master WA, both 
of which bear the name of the ship type (a baerdze and a 
kraeck). However, the problem still remains that so far no 
archaeological finds are known which can be linked with 
certainty to one of these two types, nor to those depicted 
by master WA. In the case of the large vessel from lot U 
34 in Eastern Flevoland mentioned above, it is cautiously 
thought to be a hulk. This ship was built in the first half 
of the 16th century, the period in which most probably 
no cogs were still sailing. The fact that the name ‘cog’ can 
possibly still be linked to a substantial number of late-me-
dieval ship finds appears to be a striking exception. In the 
next chapter that state of research into the cog will be dis-
cussed. The main differences established between ships of 
the Nordic and the cogbuilding traditions are listed below.      

The Nordic shipbuilding tradition up to ca 1200
• A (T-shaped) keel with curved (and high rising) 

stern/stem, sometimes with a transitional/connecting 
part between the shell planks and the stern/stem.

• A hull completely clinker built from keel to gunwale 
of generally narrow strakes fastened together with 
rivets. The planks are split from a treetrunk and usu-
ally no thicker than 1.5-2.5 cm. 

• A shallow groove was gouged out on the land be-
tween the overlapping planks in which, before the 
planks were riveted/clenched together, a thinly braid-
ed animal hair thread soaked in tar was laid.

• The hull is comparatively low and broad midships, 
whereas the ships rise sharply towards stern/stem.

• The hull, built entirely according to the shell first 
principle, is kept in shape with generally rather thin 
and narrow frames attached every 80-90 cm to the 
shell planks by means of wooden treenails. The tree-
nails on the outside usually have a somewhat rounded 
head which projects through the shell.

• About halfway up the gunwale height deck beams 
were fitted and provided/covered with loose lying 
deck planks lengthwise in the ship.
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• Between this deck and the edge of the gunwale area 
are crossbeams attached to the sides with rising and/
or lodging (horizontal) knees to provide the necessary 
transverse rigidity in the hull.

• Longitudinal rigidity is reinforced by a long keelson 
overlying the keel and bottom frames inside the ship.

• The ships were kept on course with a steering oar.

The building tradition of the (large) cogs between   
ca 1200 and 1500
• A (short) keelplank with a knee-shaped hook at 

both ends forming the back, respectively front part 
of the keelplank as well as the bottom parts of the 
rising stern/stempost. The hooks are attached to the 
keel plank with slanting scarves. The straight and 
relatively sharply falling stern/stempost are (also) 
attached to the hooks with slanting scarves.

• A carvel built surface almost horizontal or slightly 
rising towards the turn of the bilge whose lands fore 
and aft twist increasingly in the sharply built parts 
of the hull and turn into a clinker-built construction. 
The carvel-built part is held together during con-
struction with temporary frames and subsequently 
floor timbers are added.

• The sides are completely clinker built from stern 
to stem, according to the shell first principle.  The 
overlapping strakes were joined with nails dou-
ble-clenched and driven back into the wood.

• The strakes of the sides run as far as the middle of 
the back of the sternpost and the middle of the front 
of the stempost. On the fore side the plank ends are 
protected and covered with a false stem. 

• Before the frames/ribs were put in, the seams of the 
overlapping strakes on the inside were made water-
tight with sintel clamped moss caulking. This meth-
od of caulking was carried out on these seams and 
on the seams of the carvel-built part of the surface 
on the outside of the hull shortly before the ship was 
launched.

• Depending on the dimensions of the ship, the floor 
timbers in the sides were lengthened with one or 
more futtocks. The ca 15-20-cm thick frames/ribs 
are set every ca 40-50 cm, and attached to them in 
principle with two wooden treenails per plank width. 
The first futtocks placed on the floor timbers are usu-
ally slightly less wide and thick. The second futtocks 
often even less.  

• The transverse and longitudinal rigidity at deck level 
was achieved by a number of crossbeams protruding 
through the shell with rising knee constructions on 
them. The strakes of the sides were attached to these 
up to the top edge of the gunwale. The longitudinal 
rigidity at deck level consisted of stringers, and this 
also applied to the planks of the open ceiling and the 
long keelson.

• The ships were held on course with a stern rudder.  





The late-15th-century document that mentions the name 'cog':  “…unser Stad Sigel ghenomed den Kogghen wylyken laten henghe yn dussen Unsen breff…” 
(... the seal of our city, known as the Cog, which we affix to this missive of ours ...), and the civic seal of Stralsund (fourth from the left). Stadtarchiv der 
Hansestadt Stralsund.
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The object/topic of this study is the technical details, the 
various aspects of the construction and appearance of the 
archaeological finds from the Low Countries designated as 
cogs plus the analysis and ensuing conclusions. One cannot, 
of course, disregard research previously carried out by others 
with regard to the iconographical and written late-medieval 
sources on the ship, the attempts to link these sources to the 
archaeological evidence, the development of the building 
tradition and the meaning of the name ‘cog’.1

4.1 Historiographical research 

The late-medieval cog has long been an intriguing topic 
for maritime historians. Seals, miniatures, several early 
paintings and the regular appearance of the name cog 
in written reports mainly referring to the Hanse (trade), 
were the only sources until the middle of the 20th cen-
tury. City seals and some miniatures depicting ships pro-
vided the most important information about the shape of 
the hull, rigging and sail plan of the ships that appear to 
be eligible for classification as cogs. The written sources 
also contain names and descriptions of other late-medie-
val types of vessels. One good example is an informative 
anchor(ing) instruction for the Zwin from 1401 from a 
German merchant in Bruges to the entire Hanse. Not only 
the names of ship types are mentioned, but some other 
ships are referred to with the place of origin, and from the 
descriptions it can also be inferred that there were vessels 
of different dimensions.   

The reason for writing the instruction was the silting up 
of the Zwin which made the passage to Damme increas-
ingly difficult. Many ships transferred their cargo at the 
roads of Sluis. Not all ships were allowed to anchor there 
so many did so in the Zwin, thus hampering passage. This 
required organization. The mayor, the Schepenen (sher-
iffs) and the Council of Bruges concluded, among other 
things: 

1. Translated by Christine Jefferis.
2. ...that all types of vessels entering the Zwin must be moored in the direction of the current;
 depending on their size, three (such as cogs), four (such as small cogs) or six (such as boats) and anchored fore and aft to prevent them from turning 

with the tide and blocking passage through the Zwin. Luns 1985, 35-36; Höhlbaum 1879, HUB II. 
3. Reinders 1983, 34.
4. Luns 1985, 35-36.

‘…Item dat alle manieren van schepen, hoe gedanich zy zin, 
de ind verscreven Zwen komen zullen, dats te wetene tuusschen 
der Slus en de Mude, men legge langhes den strome, te wetene de 
cogghen, schepen, crayers, evers ende barghen dre schepe dicke deen 
neffens den anderen, pleyten, cleene cogghen, schepen van Brabant, 
de Hollandesche, Zeelandesche unde van anderen vre(m)den 
steden viere schepe dicke deen neffens den anderen, ende de schuten 
ende soyen 6 schepe dicke deen neffens den anderen, wel gheancert 
voren ende bachten; ten dien heynden, dat zij niet ne drayen 
metter hogher vloet noch mit der ebbe dwers den vorscreven Zwene, 
up de boete…’ 2 
There were, then, three categories: the first being the 
large seaworthy ships which were able to sail via the 
North Sea and the Channel to the Zwin. These types were 
used by the merchants of the Hanse, among others. The 
second category includes smaller types of ships for the 
transshipment of goods from the sea ships and for inland 
shipping. The last category, the small barges, were used 
for transshipment and local transport of goods. The name 
cog appears twice. In the first category as a large sea or 
Hanse ship, in the second as a smaller variant and proba-
bly intended more for inland navigation.  

Other  types of ships
In addition to the cogghe, other written sources such as 
toll registers and bills mention the  heercogghe, as well as 
other names of ships. The types described by Asaert have 
already been mentioned in the preceding section, but 
even more names are also known. River shipping refers 
to names such as drubbort (dryeboerden, druppert, drobbert) 
hoegeboerden, schep van vyeff boerden, lordannen (pinewood 
ships), gasthuis, swarten schippen and swelis, sameroes, beyer-
schiff, Reesischeraachen, beitelaachen, Oberländer.3 Alongside 
the names of ship types in bills and toll registers many 
technical shipbuilding terms can be found. For example, 
the toll regulations for Dordrecht of 1287 mention among 
the many types of cargo … elken doerbalcte schepen … Un-
fortunately no mention is made of the type of ship this 
refers to.4 Neither was a distinction made on the basis of 

4The medieval cog: state of research1
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the technical construction. This means that the typology 
that we reconstruct on the basis of the material sources was 
not applied in the Middle Ages or that (most) medieval 
people were not even able to define it.5 Moreover, we do 
not know whether the construction of, for instance, cogs in 
the Middle Ages  was also considered a characteristic of this 
type of ship, or whether the name was used to designate a 
(large) ship. With regard to the river ships that sailed on 
the Rhine, Waal and IJssel between ca 1360-1560, West-
rate observes that hardly anything is known about them, 
except for the names mentioned in the historical sources.6 
And indeed, not a single archaeological river ship find has 
so far been linked with (any) certainty to a late-medieval 
name. To return to the cog, this would appear to be a dif-
ferent situation, though this is still not absolutely certain.     

The heercogghe
In addition to the name cogghe or cog, there is regular 
reference to a heercogghe. Luns discusses what other re-
searchers (for instance Ellmers 1972) have written about 
this. In most cases, the name heercogghe is linked with the 
word Kogschuld. A hypothesis is put forward that the 
kogschuld was a sum of money to pay off the heervaart 
(kind of military service) obligation in times of peace. 
Luns then gives various examples of the payment of koggeld  
(cog money) for the heervaart or for the equipment of heer- 
koggen or other arms. In his view, the paucity of written 

5. H.L. Janssen, written communication August 2016.
6. Weststrate 2008, 253-254. More archaeological river ship finds are known than those mentioned by Weststrate. Especially vessels older than ca 1300. 

See for this § 2.6, Van Holk 2001 and Vlierman 1996b, 1997b, 2000 and 2002. In a recent survey (Brouwer et al. 2015, 6-24) recently discovered 
finds have been included.

7. Luns 1985, 23-25 and 70.
8. Flatman 2009, 79 fig. 70. 
9. Chapters 10 and 6 respectively.
10. Hagedorn 1914, 23.

sources does not permit this to be anything more than a 
suggestion. In his appendix V, Luns mentions sources in 
which, in addition to the name heercogghe, there is refer-
ence to oars/rowlocks and rowers: in the year 1283 twenty 
oars and fifteen men; in 1361 rowlocks; in 1362 sixteen 
oars; in 1371 thirty-five oars; and in the same year, thir-
ty-one oars.7 These cases apparently refer to vessels that 
were rowed. Further indications as to the shape and size 
etc. are lacking. Flatman8 shows a rare illustration from 
the English Queen Mary’s Psalter from ca 1325-1353. 
The ships rowed by two men and on which two knights in 
armour are attacking each other with lances are not cogs, 
but almost certainly vessels built in the Nordic(/English) 
tradition. No ship/cog finds are known which might 
cautiously point to a rowed heerkogge. In the case of the 
Rutten cog, this may have been a large warship/heerkog-
ge, whereas the Nijkerk-II cog may have been converted 
in order to accommodate soldiers, for example.9 

Where, in what period and from what shipbuilding 
tradition(s) did the cog develop? 
Hagedorn observes that the word kogge is of Frisian origin 
and that the earliest mentions of the word come from this 
region. In 867 the name Cokingi was used for Frisians.10 
However, the underwater body of the cog which he as-
sumes to be V-shaped makes the origin of this ship type 
along the shallow Frisian coast unlikely. Hagedorn solved 

Fig. 4.1.  Armed knights in combat with lances on small, rowed (river)craft. (Queen Mary's Psalter, England, ca 1325-1353) after Flatman 2009, 79
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this problem by arguing that the provenance of the cog 
should be sought on the French coasts. The type of ship 
in use there, the nef, he claims was at some stage fitted 
with a Frisian stern rudder. Luns observes that Hagedorn’s 
hypothesis invites the necessary criticism. Heinsius comes 
to the conclusion that the cog in the Northwest German 
Baltic region must have originated in the second half 
of the 12th century, that according to several historical 
sources at that time the Germans appeared on the sea with 
remarkably large ships and that the type must have been 
built according to a housebuilding method.11 Asaert12 
writes about the nef among other things “in addition to the 
general and vague meaning of vessel, the names also refer 
to certain types. The nef of the 11th and later centuries is 
the large Atlantic cargo ship, mainly between France and 
England, an area to which the cog had not at first pene-
trated ….. The difference between these two ships is not 
clear. Both are round, low in shape and clinker built... It 
develops simultaneously and analogously with the cog. In 
the 13th century a distinction was still made between the 
two vessels. Cogs and nefs are mentioned in the same texts, 
they sail in the same fleets. Cog and nef begin to influence 
each other so much that their names are only a matter of 
usage and the cog becomes the large medieval cargo ship, 
the northern version of the nef, the Atlantic translation/
version.” Ellmers and  Crumlin-Pedersen assume that the 
cog developed from a Frisian, coglike waddenschip, and that 
it must have originated in the northwest part of Germany. 
The former adds the remark that no evidence for this has 
been found. Reinders13 states that no shipwrecks have yet 
been found to corroborate a development of the cog from a 
Frisian waddenschip in the 13th century. This is still appli-
cable even now (2016). 

The name kogge/cog
That the German word Kocke (kogge/cog) referred to a dis-
tinctive, large, seagoing type of ship could be inferred from 
Parzival, which mentions this and several other names of 
ship types around 1200. In Willehalm by the same author 
(Wolfram van Eschenbach) the name occurs in the mean-
ing of a large transport ship during the Crusades, while in 
three cases it also appears to designate a kind of river ship. 
Almost contemporaneously the name ‘Kokke’ crops up in 
South German literature in the sense of a large sea ship, 
while this name of a ship type is mentioned in documents/
records from 1206 and 1210 in the North Sea region. 
Heinsius does not wish to devote too much attention to the 

11. Heinsius 1956, 117.
12. Asaert 1974, 111 and 112.
13. Reinders 1985a, 12.
14. Heinsius 1956, 72; Wolfram van Eschenbach (c. 1170-c.1220).
15. Luns 1985. 
16. See also below under Seals and miniatures in a footnote the remark concerning the ship type of the late 19th-century cargo ship Lutina.
17. Ewe 1972.

possibility of the name cog designating a river ship.14

Other researchers have also pored over the name cog and 
have given their views on its meaning and origin. Luns 
discussed in detail what the well-known authors Hage-
dorn, Vogel, Heinsius, Crumlin-Pedersen, Ellmers and 
others have written about the name cog (in relation to ar-
chaeological finds) and complemented this with data from 
his own (sources) research. He came to the conclusion that 
there was a simultaneous development of a clearly recog-
nizable ship type on the 13th-and 14th-century city seals 
and the emergence of the word cog for a large merchant 
vessel in the written sources of the same period. He was 
also of the opinion that the smaller vessels with similar 
characteristics should be called cogs as well and that there 
was probably a building tradition. Furthermore he con-
cluded that archaeological investigation and historical re-
search into bills in particular would considerably improve 
insight in medieval shipping and shipbuilding.15 

As already mentioned at the beginning of this section, it 
is uncertain whether the name kogge/cog refers to a certain 
type of ship. It could quite well be a collective term. By 
way of comparison: one cannot infer from the modern 
name or description kustvaarder/coaster to what type of 
ship it refers and/or its dimensions. The possibility cannot 
even be excluded that the word kogge at that time may 
also have had one or more completely different meanings. 
We shall probably never find out for certain.16 Nor is it 
yet completely certain which iconographic images of ships 
from the period ca 1200-1500 may be linked to the name 
cog. Ewe portrayed all the seals from Northwest Europe 
at his disposal, described them with their corresponding 
dates and published the data in his indispensable Schiffe 
auf Siegeln. On a substantial number of the depicted seals 
of towns along the south coast of the Baltic and from the 
Low Countries are ships with straight, rising sterns/stems, 
one mast and one or two castles.17

However, after the discovery of the Bremen cog, attention 
was drawn to the fact that the shape of the hulls of a num-
ber of the ships depicted on seals of Hanse cities was very 
similar to the hull shape of this vessel. This also applies to 
the wrecks of large cargo vessels discovered later and dis-
cussed in parts II and III of this study. The smaller ships 
with similar constructions discussed in this study were 
built in the same tradition. This does not mean, however, 
that they were given the same name. The striking (high) 
shape of the hull with steep upright and raked sterns/
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stems  and a stern rudder and the generally clearly visible 
clamps/and sintel clamped moss caulking in the lapstrake 
seams could in my opinion have been enough for the aver-
age medieval person to classify all ships with these charac-
teristics under the same name. 

What did the cog look like?
The most complete and the first survey of what could be 
inferred from historical and iconographic data about the 
cog up to the middle of the 1950s is by P. Heinsius.18 It 
may be concluded that Heinsius, on the basis of historical 
sources and despite the lack of archaeological informa-
tion, provides the most precise description of what a large 
Hanse cog must have looked like. It is evident that on the 
basis of these sources and with respect to the building, 
construction, design and the main measurements, in many 
cases he was not able to come to the correct descriptions 
and conclusions. This also applies to the above-mentioned 
description by Asaert19 (a ship completely clinker built, 
round and low in shape). This immediately shows the 
importance of archaeological sources.  

Heinsius came to the following description: …die Koggen 
waren ein geradkieliger, hochbordiger Fahrzeugtyp mit ziemlich 
geraden und recht steilen Steven. Sie führten ein grosses viereckiges, 
mit zwei Schoten dirigierter, an einer beweglichen Rah befes-
tigter Segel. Ausserdem zeigen einige Reliefs auf Siegeln, dass die 
Fahrzeuge oft ein recht gedrungener Form hatten. Trotzdem wahr 
ihr Unterwasserschiff verhältnismassig scharf gebaut und zum 
Segeln gut geeignet. Landschafftliche Sonderformen zeigen eine 
leichte Varierung dieses Schiffs.20 Heinsius goes on to write that 
there is no more doubt as to the building method of the cog: 
…Nachdem uns aber die auf den Lübecker Siegel erkannte Bauwei-
se durch verschiedene Quellen bestätigt ist, kann kein Zweifel mehr 
bestehen, dass beim Bau der ersten Koggen mit dem Annageln der 
Planken, entgegen dem sonstigen Brauch, von oben begonnen wurde. 
….. Est ist aber nun weiter möglich, mit dem Aneinandernageln 
der Planken von oben anzufangen wenn zuerst das Spantengerüst 
aufgestellt und festgefugt ist. Wir können nunmehr in den Koggen 
Fahrzeuge sehen, bei denen der Bau des Spantengerüstes vor dem 
bau der Aussenhaut errichtet wurde...21 
Between the excavations of two cog wrecks in the IJsselmeer 
Polders (and with the information on several excavated 
wrecks from 1944, 1949 and 1976), several staff members of 

18. Heinsius, 1956.
19. Asaert 1974, 112.
20. ...the cogs were a straight keeled, high gunwale type of vessel with rather straight and steep sterns/stems. They carried a large square sail fixed to a 

moveable spar and controlled by two sheets.
 In addition, several reliefs on seals show that the vessels were often quite compact in shape. Nevertheless, the underwater body was comparatively 

sharp and well adapted for sailing. Slight regional variations of this ship can be seen. Heinsius 1956, 247-248.
21. ...after confirmation by various sources of the recognised building method shown on the Lübeck seal, there can be no more doubt that when con-

structing the first cogs, the planks were nailed from the top downwards contrary to the usual custom. 
 However, it is also possible to start nailing the planks together starting from the top when the frame has first been built. Cogs can now be seen to be 

vessels in which the frame was built before the shell. Idem, 111.
22. Heinsius 1986, 263.
23. See the remark by Crumlin-Pedersen in § 2.3.

the Department of Maritime Archaeology of the RIJP paid a 
visit to the Deutsches Schiffahrtsmuseum in Bremerhaven in 
1982. The wreck of the Bremen cog which had been com-
pletely reconstructed there and placed in a conservation tank 
was at that time dry and we had the opportunity of examin-
ing the ship inside and outside. With respect to the build-
ing method of the ship and the wrecks in the Netherlands, 
we had long held a different view from that of Heinsius. 
We are of the opinion that with cogs there must have been 
a shell first method or the striking combination of carvel and 
clinker building. With this method, the entire shell was 
built in phases from the keel to the gunwale. On completion 
of each phase, the frame parts were attached as reinforce-
ment, to get the required shape and strengthen it. When 
building the bottom several (temporary) support frames 
were used. Heinsius visited the excavation of the Nijkerk-I 
cog in 1981, and in 1986 published a second, revised edi-
tion of Das Schiff der Hansischen Frühzeit. In the afterword he 
concludes zum stand der Forschung bis 1983 that the building 
method on frames which he had previously assumed was not 
applicable.22 

Baltic cogs 
The name cog is also used for some completely clinker built 
and often of softwood late-medieval shipwrecks from the 
Baltic region. Taking into account the characteristics list-
ed in § 2.4, this is probably incorrect. Some authors have 
found a way of getting around this by calling these wrecks 
Baltic cogs. Apart from the vessels from the Low Countries 
discussed in this study, in certain cases there do appear to 
be typical cogs built in the Baltic area that show more re-
semblance to the Nordic or Scandinavian shipbuilding tra-
dition. These completely clinker built Baltic ships are not 
further discussed here. The same goes for the cog wrecks 
from the Baltic whose construction probably (largely) cor-
responds to the ships from the Low Countries discussed in 
this study. The main reason for not including these finds 
here is the limited information on these ships available and 
published23 compared with the detailed descriptions etc. of 
the cogs in this study and the impracticability of processing 
these shipwrecks myself in a similar fashion and adding 
them to this already voluminous study.   
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Cogs on medieval seals
According to Ellmers, Heinsius knew of two early seals 
depicting ships designated in the medieval sources as cogs 
(La Rochelle and Lübeck, figs 4.1a en b).24 Ellmers writes 
of the La Rochelle seal that it may on no account be used 
as a certain depiction of a cog, but he thinks that this may 
however be the case with the Lübeck seals.25 Hulst is of 
the opinion that the latter cannot be assumed to portray 
cogs either.26 He bases this on the interpretation of the 

24. Ellmers 2002, 160.
25. Ellmers 1972, 58-59; Ellmers 2002, 163.
26. Hulst 1987, 49-55.
27. Wiechell 1978.
28. Heinsius 1956.
29. Fliedner 1964, 5.

Latin texts in which the word cog is mentioned. These 
do not state, as Heinsius says, that the ship on the seal of 
La Rochelle is a cog, but that it resembles one (ad simil-
itudinem cochae). In the case of the Lübeck seal of 1226, 
coqko sive liburna is written, a cog or a liburna. According 
to Hulst, the latter is a lightly built and fast ship. The 
image does in fact resemble a lightly built ship in the 
Slavic/Scandinavian tradition.27 The ship depicted could 
never be said to have a flat, carvel-built cog bottom. Be-
sides which, it has a curved stem and a steering oar. With 
regard to steering, it has meanwhile been established that 
the Skagen cog (DK) built around c. 1200 and the oldest 
Dutch cog finds dating from the middle of the 13th cen-
tury were equipped with a stern rudder. The sterns with 
gudgeons belonging to the Dutch finds show that this was 
certainly not a proto-design, but a construction that was 
long in use and worked well. Taking into consideration 
the characteristics already put forward by others, I am 
also of the opinion  that the ships on the La Rochelle and 
Lübeck seals are certainly not cogs.  

There are seals and miniatures on which cogs are almost 
certainly depicted, but none of these bear the name cog. 
The identification of the wreck found near Bremen in 
1962 as a cog, was based initially on Heinsius’ work.28 A 
late 15th-century document was subsequently ‘discovered’ 
which mentions a cog, while the attached seal of the town 
of Stralsund shows a ship very similar to the external ap-
pearance of the Bremen wreck.29 The earliest date for the 

.Fig. 4.2a. The civic seal of La Rochelle (12th century). After Heinsius 
1956.

Fig. 4.2b. The civic seal of Lübeck (1224). After Ewe 1972. Fig. 4.2c. The civic seal of Stralsund (1329). After Ewe 1972. 
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seal is 1329. It is, in fact, the only specimen in which the 
name cog and a contemporaneous image are found togeth-
er (although there may be a difference of ca 150 years). 
The text of the document of 1483 refers to the ship type 
by name ….unser Stad Sigel ghenomed den Kogghen wylyken 
laten henghe yn dussen Unsen breff….(fig. 4.2c).30 Even this 
source does not provide 100% certainty that the Bremen 
find is a cog. It cannot therefore be proven that the desig-
nation of a wreck as a cog is correct in all cases. Historical 
sources provide insufficient evidence for this.31 The same 
problem applies to almost all ship finds in the former 
Zuiderzee area (and elsewhere). Even with familiar names 
of more recent ship types such as praam, aak and tjalk etc. 
it is often the archaeologically observed differences with 
the published and generally accepted characteristics and 
descriptions that make it difficult to establish with cer-
tainty the type of vessel in question.32 

In addition to the Stralsund seal, Fliedner and Ewe should 
in fact have mentioned the Elbing seal from ca 1350 (figs 
4.3a and b).33 The shape of the ship’s hull is almost the 
same on both seals. The Bremen cog was built with cross-
beams protruding through the shell. This is not the case 
on the Stralsund seal. The Elbing seal from 1350 shows 
beam fenders (plus cross-beams protruding through the 
shell). Furthermore in the highest but one strake fore and 

30. ... our townseal named the cog hanging on our letter... Fliedner 1964, 5.
31. Reinders 1985a, 31.
32. Zwiers & Vlierman 1988, 70. The inland cargo vessel in question, ‘Lutina’, wrecked on 20 November 1888, displayed both characteristic elements of 

the Overijsselse praam and of the Hasselter aak, while the descendants of the skipper spoke of their grandfather’s tjalk during a reunion in the Muse-
um voor Scheepsarcheologie in Ketelhaven. 

33. Fliedner 1964, 5.
34. Luns 1985, 37; on determining the amount of toll in Dordrecht, in 1287 the presence of cross-beams was probably one of the factors involved 

‘….elcken doerbalcten scepe….’.
35. Ewe 1972, 50 en 122.
36. Van Beuningen & Koldeweij 1993, 247, fig. 774-576.

aft there are rectangular holes (or also beam guides) visible 
and against the topmost strake there is a channel for the 
attachment of the standing rigging (the ropes supporting 
the mast). It is remarkable that on only three of the seals 
depicted by Ewe on which, judging by the Stralsund seal, 
a cog is portrayed, are protruding cross-beams shown; on 
the Harderwijk seal from 1263, on that of Damme from 
c. 1300 and on the second seal of Elbing from ca 1350.34 
Are perhaps large, seagoing cogs represented here?  If 
there are rose bolts instead of beams protruding through 
the shell of the ship on the Harderwijk seal, this would 
probably mean a small cog. 
 
The cog on the Elbing seal from ca 1350 shows two 
rows, one above the other, of four cross-beams protruding 
through the shell plus beam guides.35 These two rows 
of beams suggest that this ship must have had two deck 
levels with a relatively small space in between. This was 
probably intended initially as extra stowage space for 
fragile or valuable goods, for example, but possibly also 
for quartering soldiers. One should, however, note that on 
insignia depicting a warship36 soldiers and weapons are 
always portrayed, whereas this is not the case with city 
seals. On the other hand, the trading cogs did carry sol-
diers in turbulent times. Space therefore had to be created 
for this extra complement with kit/arms. For this reason 

Fig. 4.3a. The second seal of Elbing (ca 1350). After Ewe 1972. Fig. 4.3b. Idem.   
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it does not appear inconceivable that an extra deck level 
was built in and that this necessary provision was already 
taken into account when building a warship or a trading 
cog if it was likely that it would have to be able to carry 
soldiers. 

Many medieval sources mention the cog as being the 
largest cargo ship of the German Hanse towns.  It is, 
therefore, not illogical to assume that this type of ship 
was depicted on the seals of these towns. Moreover, there 
is hardly another alternative. But there is no irrefutable 
evidence.37 Furthermore, a large number of characteristics 

37. Hulst 1987, 49-56.
38. Crumlin-Pedersen 1997, 20-31 and Crumlin-Pedersen 2000, 232.

of the Bremen cog made it possible to establish that they 
differed from the wrecks dating from the period directly 
preceding which were built in the Scandinavian and West 
Slavic traditions and from vessels such as river barges and 
the Utrecht boat in Northwest Europe. The differences 
mainly relate to the bottom and stern/stem constructions 
and the way the shell planks were attached together.38 
The relatively large number of known shipwrecks with 
characteristics of the Bremen cog is as it were a confir-
mation of the equally frequent appearance in the written 
historical sources of the name cog in the Hanseatic period. 

Fig. 4.4b. The baptismal font in Winchester Cathedral (12th century). After Asaert 1974, 106.

Fig. 4.4a. The baptismal font (of Tournai stone) in the church of St Laurence at Zedelgem near Bruges (12th century). The carvings include a type of ship 
known as a nef, with a stern rudder. After Asaert 1974, 105.
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English seals 
Depictions of ships on the seals of English towns from the 
12th/13th centuries often show ship hulls with through-
beams. These are certainly not cogs. In most cases these 
are almost certainly vessels built in the Nordic tradition 
(Hythe, Yarmouth, Winchelsea, Sandwich, Dunwich 
and Poole). The Dunwich seal dates from ca 1200, that 
of Yarmouth from ca 1300. The others date from the 
13th century. On five of the English seals the ship has a 
straight stern with a stern rudder and a curved stem. The 
same goes for the vessels portrayed on a miniature from 
the Roman de Troie (see part IV), on the relief sculpture 
in Winchester Cathedral (GB) and on the baptismal font 
in the church of St Laurentius in Zedelgem (B; figs 4.4a 
en b). The type of ship is probably an (adapted) nef. The 
ships on the seals of Rye (13th century), on the second 
seal of Southampton (13th century) and the third Council 
seal from ca 1400, of Tenby (second half 14th century), of 
the Admiral Earl of Rutland and Cork (a personal seal?, 
1391-1398) and on the third seal of Amsterdam (around 
1400) could perhaps represent cogs,39 though they are 
more likely to be a nef or hulk, for example.40 

39. Ewe 1972.
40. See section 27.3.
41. Zimmermann 1982, 105-111.

The Atlantic nef
Little is known about the above-mentioned nef, the ship 
very probably depicted on various 13th-century English 
city seals. As Asaert has already observed, nef is only a 
vague designation, meaning nothing more than ship. 
Apart from these images, we do not know precisely what 
this name in the historical sources implies with regard to 
shape, size and construction. No archaeological evidence 
from the 12th-14th century has so far been found.  

Zimmermann has reconstructed a 13th-century nef  
(on paper) on the basis of the images on English city 
seals (Romney, Hastings, Southampton, Pevensey, Rey, 
Winchelsea, Sandwich, Dunwich, Hythe, Yarmouth, 
Faversham and Dover) and of the city seals of Nieuwpoort 
and San Sebastian on the continent.41 He also made use 
of the information on the archaeological finds of the ves-
sels from Gokstad, Oseberg, Kalmar and Roskilde. The 
reconstructed ship is ca 22 m long, has a maximum width 
of ca 5.1 m and a deck level midships of ca 3 m and is 
entirely clinker built (in the Nordic or Viking ship tra-
dition). In his view, the ship was sailed, could be rowed 
and was kept on course with a steering oar (fig. 4.5). The 
stern/stem projected at deck level ca 5 m above the keel 
line, while the construction athwartships was carried out 

Fig. 4.5. The 13th-century Scandinavian-type ship reconstructed by 
Zimmermann: the nef de cinque ports. After Zimmermann 1982. 

Fig. 4.6. The 13th-century civic seal of Ipswich (UK). After Zimmermann 
1982/Ewe 1972.
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with through-beams piercing the shell at deck level.42 
The reconstructed ‘Viking’ ship/this nef had a direct 
connection with the so-called ‘Cinque Ports’, a confeder-
ation of coastal towns on the Channel coast of Southeast 
England already mentioned in historical sources in 1158. 
In 1189, this confederation placed 33 ships at the disposal 
of Richard the Lionheart for the Third Crusade. In the 
13th century the fleet of the confederation was deployed 
during various piracy and defence campaigns against, in 
particular, the French. The ship type, the nef, was proba-
bly first intended as a trading vessel.43 However, it seems 
more likely that the possibility of rowing was reserved for 
the typical, relatively low built Viking ship. This was not 
possible with the considerably (larger? and) higher ships 
with through-beams. Zimmermann is also of the opinion 
that the nef was equipped with a stern rudder under the 
influence of the ‘superior and ubiquitous Hanse cogs’ in 
the 13th and 14th centuries.44 However, it is far more 
probable that the opposite occurred. The oldest, 13th-cen-
tury seal of Ipswich shows a nef with a curved stem and a 
straight stern with a stern rudder (fig. 4.6). This type of 
ship will again be discussed in the analysis.    

42. Zimmermann 1982, Plan 5. 
43. Zimmermann 1982.
44. Zimmermann 1982, 68.
45. Luns 1985, 36; Höhlbaum 1879, HUB II.

In the written source from 1401 referred to previously, 
mention is made, among other things, of COGGHEN 
(large seagoing cogs), CLEENE COGGHEN (small cogs) 
and SCHUTEN (boats).45 These late-medieval names ‘cov-
er’ the contents of this manuscript and have, for this rea-
son, been used as a title. Only after all the eligible wrecks 
had been (completely) drawn and described could they be 
classified into one of these three groups of ships. In part 
IV, section 29.2 the groups are explained in detail. And in 
the same part IV, in addition to bringing up to date the 
research dating from 1996 into the clamped moss caulk-
ing method, several less known late-medieval miniatures 
and a sculpture are also discussed. They are interpreted 
and described with the current maritime archaeological 
knowledge regarding cogs. They show the full spectrum 
of ships from the building tradition, the characteristic 
clamped moss caulking method and exceptionally realistic 
constructions of barges from the cogbuilding tradition in 
the early 15th century. 
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5.1 The research1

For a long time the findings and conclusions of the mari-
time historians about the cog could not be tested against 
a real ship. Only after the Second World War have ar-
chaeological finds become known that could possibly be 
related to the cog. The discovery of a large late-medieval 
cargo vessel in the Weser near Bremen 1962 changed 
all this once and for all. The world of maritime archae-
ology started to stir, and several previously excavated 
wrecks and new finds could now be designated as cogs or 
coglike, on the basis of the specific characteristics of the 
Bremen wreck. Nevertheless, a lot of questions remained 
unanswered. The few published wrecks with these char-
acteristics provided insufficient information. In order to 
throw more light in this matter, the files of all the wrecks 
excavated in the former Zuiderzee area by the NISA and 
its predecessors were examined and the ships considered 
eligible were selected for the research planned. This 
amounted to over two-thirds of all the cogs found in  
Europe so far, including the wrecks discovered in 2000 and 
2002 at Doel in Flanders and the wreck of the Kampen 
(IJssel) cog  evaluated in 2011 and recovered in 2016. 
It was immediately decided that the data from all these 
ships should, as far as possible, be completely processed 
in the form of excavation reports in which the vessels, 
their construction, sequence of building and the artefacts 
encountered are described and depicted in detail. Only 
then could questions be answered and could existing ideas 
about the cog be established as correct. A realistic picture 
could also be created of the large and small vessels from 
the cogbuilding tradition. 

The drawings made during the excavations (top views, 
longitudinal and cross sections and side views) have been 
prepared for publication and serve as justification for my 
own reconstruction drawings of the ships which are also 
presented. The reconstructions were not restricted to what 

1. Translated by Christine Jefferis.
2. That the cog in the IJssel at Kampen was even more complete was not known until the end of 2015. 

was actually found, but an attempt was made to sketch 
reliable images of the entire ship hulls and what the deck 
lay out may have looked like. The (shape) reconstructions 
may be regarded as realistic and the main measurements 
for at least 95%. Figure 29.1 (Chapter 29) shows the con-
tours of all reconstructed ships scale 1:100.

The reports and drawings are presented below in parts II 
and III and in the appendices in a standardized form and 
ship by ship. The vessels described represent the full spec-
trum of (large) seagoing cogs, inland and Zuiderzee cogs 
and barges built according to the specific cog tradition. 
The ships discussed sailed at any rate on the Zuiderzee 
and/or the Scheldt between ca 1250 and 1450. Finally, in 
part IV the excavation results are given and tested against 
the data applicable up to now and conclusions from the 
literature and an indication is also given as to whether 
the research has led to other insights and/or conclusions.  
The reports on the building of the Kampen cog and the 
discovery in 2014 of the probable site of a late-medieval 
shipbuilding yard in the Hanse town of Kampen are valu-
able additions. 

5.2 The reference wreck Nijkerk-II and 
the Kampen Cog

It has already been mentioned in § 1.2 that a reference 
wreck was taken as a standard model for the description 
and drawing of all cog wrecks still to be investigated. 
The Nijkerk-II was selected because it was a (large) cog, 
the wreck of this ship was the most completely preserved 
and the wreck and its parts were extensively documented 
during the excavation.2 Moreover, a reconstruction mod-
el (scale 1:10) had already been made and the ship itself 
reconstructed full size at Kampen almost simultaneously 
with the model.  

During the renewed start of the research in 2005 it was 
originally assumed that reconstruction drawings of the 
ship had also been made, so that I could concentrate 

5The research, the ‘reference’ wreck 
Nijkerk-II and the Kampen cog1

The excavation of the Nijkerk-II cog and the experimental replica built on 
the basis of the archaeological data. 
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straight away on the description of the vessel. However, 
while describing the ship questions quickly arose that 
could only be answered with the help of reconstruction 
drawings. On inquiry at NISA however, it appeared that 
these had never been made apart from the bottom with 
stern/stem hooks, keel plank and frame parts belonging 
on it, keelson and ceiling planks (Plates 6.III A, B and C). 
Meanwhile it had already become clear that describing a 
ship find/a ship would only be advisable on the basis of 
definitive reconstruction drawings. In the case of earlier 
reconstructions it appeared that the original shape of a 
ship often differed from what was thought during excava-
tions and later presuppositions and assumptions.  Armed 
with only little experience of reconstructing on paper the 
hulls of a few boats and ship fragments, the Nijkerk-II 
wreck proved to be a huge challenge. More than two years 
of intensive work was required to obtain the result (recon-
structing, devising a standard design for the drawings, the 
actual drawing itself and compiling a standard descrip-

tion. All the cog finds in this study were then first drawn 
and subsequently described in a similar fashion. 

The report on the experimental reconstruction of the ship, 
the Kampen cog, was also described according to this 
standard description. This (also) makes clear what was 
found of the original ship and how the shipbuilders com-
pleted the ship as authentically as possible on the basis of 
the information available. The reference wreck, the model 
and the reconstructed cog provided an extremely detailed 
source of information on how the ship must have been 
built and together formed the reference/research model 
for the other cogs. The research subsequently carried out 
and presented here and the reconstruction on paper of the 
Nijkerk-II showed that, from approximately deck level, 
the ship must originally have looked different from the 
now sailing Kampen cog. 





78 The Nijkerk-II cog, impression based on the reconstruction drawings.
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6.1 Find conditions1

6.1.1 Discovery and investigation 
During the excavation in 1981 of the Nijkerk-I cog, in 
lot Oz43 in the province of Flevoland (Chapter 8), it was 
found that this vessel must have sunk before 1300, on 
or just off the then coastline, a very unusual situation. 
Indeed almost all of the ca 450 wrecks recorded in the 
IJsselmeer area seem to have foundered in ‘open’ sea. This 
situation brought to mind a large amount of Kugeltopf 
sherds that had been recovered in a nearby field in the 
early 1970s.2 On 23 September 1981, the lots Oz35 and 
Oz36 were searched for the spot where these potsherds 
had reportedly been gathered. Apart from some further 
Kugeltopf sherds, ship’s timbers were discovered in two 
adjacent reclamation ditches in lot Oz36.  

1. Translated by Xandra Bardet.
2. Vlierman, 1985a.
3. The vessel lay in a north-south direction, the bow pointing south, 1 km northwest of the Nijkerker Sluis (locks) near the old Zeedijk (sea wall); Ord-

nance map 26D, coordinates  159.382/474.990, with the highest-lying parts at 2.5 m below NAP. According to the Hydrographic Map of 1921, the 
former depth of the sea was ca 1.7 m at mean low tide.

Subsequently an evaluation was carried out between 28 
September and 10 October 1981 (figs 6.2 and 6.3), during 
which it was decided that these most probably were the 
fairly complete, but dispersed remains of a cargo vessel with 
cog-like features. The date of the ship, on the basis of some 
potsherds found with the wreck, might be 13th century. 
The wreck lay in Zuidelijk Flevoland, in lot Oz36, some 
140 m from the ditch separating lots Oz35 and Oz36, and 
220 m from the ditch along the foot of the dike (figs 6.1, 
6.2a and b and 6.4).3 In view of the shallow position of 
some already badly degraded timbers, it was decided to cov-
er the wreck site with a protective layer of soil in November 
of that same year, and to plan an excavation for 1983. 

Simultaneously with the application of this protective lay-
er, about 130 m south of the wreck a trench was cut for a 

6 The Nijkerk-II cog1
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Fig. 6.1. The (splayed) hull during excavation, after removal of the detached timbers, viewed from the stern. 
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Fig. 6.2b. Fields Oz 35 and Oz36 with surroundings, the site, the course 
of the two channels (A and B) and the approximate locations of the 
Carolingian (I) and 12th to 14th century (II) locations of the settlement 
known as Ark.

Fig. 6.3 Test trench with crossbeam 2 during exploratory investigations 
in October 1981. The head of the beam (with the two oblique rabbets) lies 
exactly over the spot where the beam protruded through the shell. The 
missing part of the shell was damaged and destroyed in the digging of a 
ditch. Nijkerk II kogge
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2.3

section documenting the soil profile around the vessel and 
any traces of habitation. A highly informative section of 
a channel filled in in phases was encountered, into which 
waste (mostly pottery and bones) from a medieval settle-
ment had been dumped. In the spring of 1982, employees 
of the pedological department of the RIJP performed a se-
ries of borings, establishing the course of this channel and 
a second one. In fact, little more than the bottom of these 
former drainage channels had survived. On the whole, 
their depth beneath the modern surface is slight. Only 
where their course meanders do deeper areas occur, in one 
place up to as much as 3 m beneath the modern surface. 
The widths of the channel remnants, yet to be measurable, 
range between 7 and 40 m. In September of that same year, 
an intensive survey of the extent of the habitation traces 
was carried out with the assistance of volunteers from the 

Fig. 6.2a. Ordnance map indicating the site of the cog.
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2.4

Fig. 6.4. Ordnance map of the Kingdom of the Netherlands (scale 1:50,000) of 1861, indicating the sites of the cog and Hulkestein castle. 

antiquarian society ‘Arent thoe Boecop’ of Elburg.4 Some of 
the potsherds recovered during these surveys will be dis-
cussed in section 6.1.3. 

The excavation and documentation of what would turn 
out to be a cog, and the cutting of two section trenches 
was carried out by the department of Nautical Archaeol-
ogy of the RIJP, between 27 April and 28 October 1983. 
At the start, two dams have been hold in reserve (to study 
the profile), crosswise, around which the four excavation 
areas were opened up. This liberated the loose timbers 
overlying the actual wreck (fig. 6.5). Only after the re-
moval of the dams could a full overview be achieved. (fig. 
6.6 and Plate 6.I). Given the wreck’s shallow position, the 
fragility of the wood and the partly chaotic distribution 
of the wreck’s components, all the digging was performed 
manually. Two trenches - a north-south section down the 
length of the cog and including channel A to the south of 
it, and an east-west section transversely across the wreck 

4. Vlierman 1985a, 13-16.

and channel B to the west of it - served to provide insight 
into any relation between the ship and habitation (fig. 
6.7). After the loose parts had been drawn and numbered, 
they were lifted and put into a water basin. Then the 
wreck was uncovered more fully and cleaned. Only now 
did the actual condition of the hull become clear (fig. 
6.8). An overview drawing was completed (Plate I), and 
the then National Survey Service (Delft) took stereoscopic 
photogrammetric images from an airforce helicopter. The 
usual sections across the hull were not drawn, because the 
scattered and almost flat-lying timbers, possibly warped 
in the soil, were unlikely to provide any useful evidence 
to assist reconstruction. Moreover, it had already been 
decided to draw the parts to a scale of 1:10, which at any 
rate would record detailed information about every plank 
and frame timber. The findspots of all other artefacts were 
marked in the overview drawing (Plate 6.II B) with num-
bers corresponding to the numbers in the finds list (Plate 
6.A). The finds themselves are discussed in section 6.5. 
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2.5

Fig. 6.5. View of the two eastern quadrants of the excavated area under investigation.

Fig. 6.6. View with the detached timbers in situ, including (at the centre) the larger of the two crossbeam constructions (beam 2; see also fig. 6.31a)
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6.1.2 Geology and stratigraphy

The Pleistocene surface and overlying deposits
Since the soil profile had been barely affected (at the time 
of discovery, the reclamation ditches were still present, the 
land lay as yet uncultivated and there had been almost no 
agricultural activity), it proved possible during the surveys 
and the excavations to obtain a good impression of the ir-
regular local soil structure. This irregularity is caused by the 
very uneven upper surface of the Pleistocene sand, whose 
elevation in this southernmost part of Flevoland ranges be-
tween 0.25 and 1.5 m below the modern surface. Remnants 
of the Holocene peat deposit have survived mainly on the 
deeper-lying surfaces of this sand, which largely still has its 
A horizon. Within the channels, which also cut through this 
peat, a variety of sediment layers can be seen, reflecting a 
filling-in and building-up process occurring in phases, and 
comprising humic Almere clay, alternating with thin layers 
of sand (containing potsherds), thin layers of redeposited 
peat, chunks of peat, driftwood and plant remains. This 
complex is sealed by a layer of Zuiderzee/IJsselmeer clay 
deposits, 15 to 35 cm thick. Judging by the soil structure 
of the adjacent ‘old land’ (former shore), we may assume 
that the peat originally had a substantial thickness. Over 
this peat, a layer of clay was deposited in the Early Middle 
Ages, on which people were able to settle but presumably 
no earlier than the 8th or 9th century.5 The elevation of this 
clay-on-peat land, dissected by drainage channels, will have 
been roughly the same as that of the adjacent ‘old land’, 
the Arkemheense Polder. Which, globally speaking, now 
roughly corresponds to NAP or slightly above it. It is likely 
that the higher Pleistocene outcrops (ca 2.1 m below NAP) 
on the east and west side of channel B, and north and south 
of channel A in lot Oz36 (fig. 6.2) were noticeable also in 
the contemporary clay-on-peat landscape, and in the Middle 
Ages were favoured for habitation. 

Channel A
Channel remnant A remained open at least up to the end 
of the Neolithic. The humic Almere clay that settled in the 
channel in phases, suggests that subsequently, into the Mid-
dle Ages, parts of it still carried water. This applies especial-
ly to the course of the channel in lot Oz35 and the stretch 
in lot Oz36 west of the cog. Remarkable are the absence of 
medieval sherds in the channel fill to the south and east of 
the cog and the lack of humic clay (fig. 6.7a). This prompts 
the tentative conclusion that this last part of the channel 
had already (largely) silted up by the Middle Ages.6

5. Vlierman 2002, 137.
6. Vlierman 1985a, 33.
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2.7Fig. 6.7. North-south and east-west soil profiles.
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Fig. 6.8. The hull in situ, after removal of the detached timbers, viewed 
from the stern. In the background, the digging of a section to examen the 
soil profile of a trench across channel A, parallel in orientation to the cog.
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Channel B
The location and fill of channel B to the north of the cog 
are marked by some peculiarities. The channel cuts into 
the Pleistocene in two places and there are indications 
that this channel may have (partly) been cut artificially.7 
Its fill of humic Almere clay indicates that the channel 
may have been open for several centuries. Maybe the chan-
nel came to a dead end in the peatland, having been used 
for peat-cutting and peat transportation (fig. 6.7b). 

Position of the cog with respect to the channels
At about 160 m from the ditch along the foot of the mod-
ern dike, channel A, which locally runs east-west, crosses 
channel B, which runs south-north (fig. 6.2b). The deepest 
observed stretch of channel remnant lies just south of this 
‘intersection’ in channel B, and is largely filled with clay 
from the Almere deposition phase.8 The clay overlies the 
layer with the 12th-/13th-century sherds, and should prob-
ably be reckoned to the Alc deposits. The section across 
channel A and lengthwise across the ship, shows a water-
course filled in by peat development in two phases, above 
which there are no Almere clay deposits. The transverse 
section across the cog contains a similar pattern on the east 
side of channel B along about a third of the channel’s width. 
The remainder, about two thirds of the channel, is filled in 
with Almere clay; this clay-filled part of channel B retains 
its depth (ca 1.5 m below the modern surface) up to about 
20 m north of the cog, then becomes significantly shallower, 
and towards the end deepens again. The cog lies about 35 
m north of channel remnant A and a similar distance east of 
channel B. The wreck had worked itself through a remnant 
of the Holocene peat and into the Pleistocene sand. It is no 
longer possible to ascertain how thick the peat was when 
the ship was lost - in other words, how deep the water was 
locally, because the peat was eroded away in the Late Middle 
Ages. Yet is seems highly likely that at the fateful moment 
the southern stretch of channel B and the western stretch 
of channel A constituted a navigable channel out to sea and 
that their ‘intersection’ formed a more or less natural har-
bour basin, ca 150 m long and 50 m wide. The cog lay in 
the northeastern corner of this basin. 

6.1.3 Medieval habitation
During the various surveys hundreds of potsherds were 
picked up from the surface of lot Oz36; most of them 
lay between the cog and the dike. It was mostly Kugeltopf 
ware, with the odd piece of proto-stoneware, as well as 
some Paffrath and Pingsdorf-style ware. This material is 
dated to between the 12th and the late 13th or early 14th 

7. Vlierman 1985a, 19 and 33.
8. AD 0-1600, Ente et al. 1986, 130.
9. RAAP-Notitie 43, 1992.
10. Vlierman 1985a, 33; fig. 27a en b.

century. The Kugeltopf ware from the section trench in chan-
nel B to the south of the channels’ ‘intersection’ also is of 
12th-/13th-century date. East of the cog some sherds were 
found on the surface that may be dated to the mid-14th 
century at the latest while in 1970, when the shipping 
channel in the Nijkerkernauw was widened, sherds were 
dredged up that dated from the 12th to the 15th century. 
The findspot of these sherds lies to the south of the site in 
lot Oz36, and may be reckoned to the same habitation. 

The suggestion uttered at the time, that the sherds might 
relate to the castle of Hulkestein, built in 1427 and demol-
ished (by the sea) in the second half of the 16th century, but 
whose location then was unknown, could be ruled out in 
1989.9 The castle had stood about 1.5 km southwest of the 
medieval settlement. Mostly within and around the north-
ern end of channel B, various fragments of Badorf-style and 
Kugeltopf ware as well as wall daub were found, which indi-
cate that the site was inhabited even in Carolingian times. 
The absence of 10th- and 11th-century pottery suggests 
that in those days the site may have been unoccupied. The 
prehistoric finds discovered during the surveys and excava-
tions are left outside the scope of this discussion. 

Spatial and stratigraphical distribution of the finds
The 9th- and 12th-/13th-century sherds (fig. 6.9), which 
were locally found at the bottom of the filled-in channel 
remnants, demonstrate that at the time they were still 
open. Above this in the channels, a (thick) deposit of 
humic Almere clay was deposited containing chunks and 
plaques of peat and (drift-)wood. On this clay deposit lay 
thin layers of sand with Carolingian or 12th-/13th-cen-
tury potsherds with abraded edges, alternating with thin 
bands of peat debris. Without doubt, these sandy layers 
derive from the occupation surface on the original clay-
on-peat land adjacent to the channels. Over this sediment 
deposit, and beside the channels, there were occasional 
small pits in the remaining peat, or if such no longer sur-
vived, immediately in the Pleistocene sand, filled with the 
earliest Zuiderzee deposit (the seashell layer Zu IV). The 
ensemble is sealed below a deposit of Zuiderzee-/IJsselmeer 
clay, 15 to 35 cm thick. The chunks of peat and the drift-
wood, the sandy layers with sherds and the thin deposits 
of peat debris indicate that the (remnant) channels were 
probably filled in catastrophically in a period of strong 
erosion of the land surface. Subsequently both erosion and 
sedimentation appear to have taken a calmer course.10 The 
sand with (abraded) potsherds, deposited in the channel 
remnants in alternation with thin peaty layers, differs in 
composition from the Pleistocene sand in the immediate 
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Fig. 6.9. Ceramic finds from the 9th century and the 12th-to 14th-century sites of the village of Ark. 
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vicinity. It seems likely that this sand had been imported 
from elsewhere (the Veluwe region) to consolidate the 
habitation surface on the clay-on-peat soil underlying 
the settlement.11 Such a levelling-up of the site with im-
ported sand was identified also in excavations at Elburg, 
where at any rate in the western part of the new town, 
relocated (in part) between 1392 and 1396, 40 to 60 cm 
of sand was laid down.12 Yet the sand may also have been 
deposited during severe storms as the Almere lake was 
transformed into the marine Zuiderzee. The Carolingian 
pottery was encountered predominantly at the end of 
channel remnant B and on a high Pleistocene outcrop on 
the west side of this channel between channel A and the 
end of channel B (figs 6.2, 6.10 and 6.11).13 This outcrop 
measures ca 400 x 150 m and rises to 0.25 m below the 
modern surface (ca 2.1 m below NAP). Presumably there 
were a few 9th-century farms on the northern half of this 
outcrop (fig. 6.10). The southernmost part of lot Oz36, 
between channels A and B and the part situated north 
of channel A, contains a Pleistocene outcrop similar in 
height. The presence of the waste in the deepest part of 
channel B at a good 100 m southwest of the wreck and 
the sherds at the surface around and especially to the 
south of it suggest that the 12th-/13th-century settlement 
probably lay on the southeast side of channel B. The ce-
ramics from the Nijkerkernauw shipping channel support 
this hypothesis and moreover indicate that the settlement 
extended over at least 400 m in a north-south direction 
(figs 6.2 and 6.11). 

During the excavations much attention was given to dat-
ing the foundering of the cog, and the possibly related 

11. Vlierman 1985a, 36.
12. Vlierman 1981, 6.
13. Vlierman 1985a, 24.

dating of the youngest settlement traces. From the profile 
dams above the wreck and the sections in its vicinity it 
became clear that the potsherds found within them did not 
match up with a normal chronostratigraphy. The medieval 
sherds found above, within and around the wreck date 
from the 9th to 14th centuries. Curiously, the oldest sherds 
do not lie at the base of the section but in the top, and 
indeed prehistoric, Carolingian and 12th- to 14th-century 
sherds may appear in the same deposit layer (fig. 6.7). 
It took some effort to work out how this was possible, but 
the eventual explanation was quite simple. In the imme-
diate vicinity of the cog site, there had been two distinct 
settlement sites, in the 9th and 12th-14th century, respec-
tively. The farms (of the younger settlement) had most 
probably been built on a sandy platform in a clay-on-peat 
landscape. As usual, much of the domestic waste ended up 
scattered around the farmsteads, the oldest sherds in the 
base of the sandy occupation layers and the youngest on 
top. The vessel lay close to the younger settlement site. 

In the course of the wrecking process also the surrounding 
land was, in phases, devoured by the sea, layer by layer 
and peaty chunk by peaty chunk. First to be washed into 
the bottom of the channels and to end up among the 
wreckage would have been the topmost occupation layers 
with their potsherds and bones. The successively exposed 
older layers were progressively washed away and, alternat-
ing with thin layers of peat debris, produced further layers 
of sediment. The process repeated itself several times until 
in some parts the peat had completely been eroded and 
finally Neolithic potsherds from the Pleistocene sand were 
deposited on top of the earlier layers covering the wreck. 

Nijkerk II kogge
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Fig. 6.10. Hypothetical reconstruction of the landscape around the 
Carolingian settlement of Archi (=Ark) on the western shore and at the end 
of the (man-made) channel B and the partially silted-up eastern part of 
channel A.

Fig. 6.11. Hypothetical reconstruction of the landscape around the 
12th- to 14th-century settlement of (H)erca or Erke (=Ark) on the eastern 
shore of channel B with the cog in the northeast corner of the ‘harbour 
basin’, the (largely) silted-up channel A and the eastern course of channel 
B and the open connection to the Zuiderzee via the southernmost part of 
channel B in field Oz36 and the westerly course of channel A in field Oz35.  
And the partially silted-up eastern part of channel A.
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There where the channel remnant bottom passed from 
Pleistocene sand to peat, and where on the adjacent old 
shore the peat had been washed away to expose the Pleis-
tocene sand, the earliest new sedimentation probably 
did not occur until after the 16th century: the seashell 
layer Zu IV. It was found to contain potsherds of prehis-
toric as well as Carolingian, 12th- to 14th-century and 
17th-/18th-century age. If the ship had lain (moored?) 
close to the still inhabited settlement, theoretically the 
finds belonging to the ship’s inventory and the youngest 
sherds from the settlement should both lie in the bot-
tommost position at the wreck site dating from the same 
period. However, none of the finds offers ‘hard’ dating 
evidence to demonstrate the parallel demise of a function-
ing ship and the settlement within a few decades.

Pottery
The pottery from among the settlement waste has been 
re-examined. It consists mainly of Kugeltopf sherds togeth-
er with some fragments of Badorf, Pingsdorf, Andenne 
and Siegburg wares. Their dates range from the 9th cen-
tury to the early 14th century, but mainly the 13th centu-
ry, and can be specified as follows:
Badorf ware. Represented is Dorestad type W IIB (figs 
6.9-1 and -2), in use between ca AD 800 and 900.14

Kugeltopf ware. The ovoid Kugeltopf (fig. 6.9-3) too may 
be reckoned to the Carolingian period. The vessel corre-
sponds with Dorestad type H IA.15 The slight number of 
sherds of this period and their limited distribution point 
to a modest-sized settlement (a few farms), which proba-
bly was quite short-lived. 10th- and 11th-century pottery 
seems to be lacking.
Pingsdorf ware. Just a few small sherds of Pingsdorf ware 
came to light. Some may belong to an early production 
phase, the others are more similar to proto-stoneware and 
most were found on the surface among 12th-/13th-centu-
ry material. 
Kugeltopf ware. The bulk of the pottery consists of 
Kugeltopf sherds. They display a variety of familiar rim 
profiles. Most rims have a rounded section and are of 
a soft fabric; others are blue-grey in colour and have a 
hard fabric. Janssen16 calls the latter ‘pseudo-Paffrath’ and 
dates them to the first half of the 13th century. The other 
Kugeltopf ware is harder to date. 

14. Van Es & Verwers 1980, 73, 74 and 78.
15. Van Es & Verwers 1980, 112-113.
16. Janssen 1981, 171.
17. Verhoeven 1998, 91.
18. Verhoeven 1998, 110.
19. Janssen & Nijhof, pers. comm. 2000.
20. Janssen & Nijhof, pers. comm. 2000..
21. Vlierman 1983, 14.
22. Vlierman 1981, figs 2.10 and 2.11.
23. Verhoeven 1998, fig. 59-4.
24. Janssen & Nijhof, pers. comm. 2000.

Just a few of them display traits that can be attributed 
to a particular period. A large fragment decorated with 
finger swipes (fig. 6.9-8) and some comparable sherds of 
other specimens according to Verhoeven17 stem from as 
early as the late 12th century, but mainly from the 13th. 
Amersfoort probably is one of the easternmost findspots; 
east of the river Eem they seem to occur only sporadical-
ly.18 This findspot may therefore be added to Verhoeven’s 
distribution map, which also goes for the Kugeltopf pots 
with brushed decoration, fingertip impressions and in-
cisions (figs 6.9-9 and -10). With the exception of the 
finger swipes, all mentioned decoration styles are amply 
represented also in a broad collection of sherds that in the 
1950s were recovered from the base of the eastern sea wall 
of the former island of Schokland. Among them are also 
hundreds of (rim) sherds of undecorated Kugeltopf vessels, 
Pingsdorf and Paffrath ware, Andenne pots, and pro-
to-stoneware. Janssen and Nijhof19 believe that Kugeltopf 
vessels with finger swipes are a frequent occurrence spe-
cially in the second half of the 13th century, while this 
kind of decoration continues in use at least into the early 
14th century. Kugeltopf vessels with brushed decoration 
(see section 6.5.2) are typically 13th-century. They come 
into general use around 1290, but still regularly turn up 
in contexts of the first half of the 14th century.20 In the 
Dronten-I cog (Chapter 11, figs. 11.29-5 and 11.31) a 
small specimen was found together with three pitchers 
of ‘near-stoneware’ and a small redware cooking pot. On 
the basis of the stoneware, the foundering of that ship is 
dated to the first half of the 14th century, most probably 
the 1320s.21 

Kugeltopf sherds with incisions and brushed decoration 
have been found in archaeological excavations at Elburg 
too.22 A moulded rim-/shoulder sherd of a fairly large 
Kugeltopf vessel (neck diameter ca 20 cm, fig. 6.9-6) is of 
an uncommon type and has its closest match in vessels 
found at IJlst (Friesland).23 Several examples of such large 
Kugeltopf vessels are available from the sea-wall base at 
Schokland as well.
Andenne ware. The few, small Andenne-ware sherds are 
dated to the 12th century by Janssen and Nijhof,24 while 
the earliest might even be from the late 11th century and 
the youngest from the early 13th century.
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Proto-stoneware. The also slight number of proto-stoneware 
sherds (figs 6.9-11 and -12) are easy to place in terms of 
chronology: ca 1225-1275.25

Blue-grey ware. Blue-grey ware is represented by a promi-
nent neck sherd with handle attachment of a large pitcher, 
pronounced rilling and rouletted ornamentation (fig. 6.9-
13). The pitcher is of an unknown type, but is reminiscent 
of imitation-stoneware pitchers from e.g., Maastricht26 and 
Schinveld.27 A late 13th-/early 14th-century date seems 
the most likely.
Siegburg stoneware. A mere four fragments of Siegburg 
stoneware (find numbers 81-159, 82-13, 83-46 and 83-
91) may be regarded as typically 14th-century. Such prod-
ucts are regarded as domestic ceramics, in use between 
ca 1310 and 1370, and not afterwards.28 The pottery 
found within and above the cog wreck during excavation, 
which in part should be attributed to the settlement, is 
described in section 6.5. 

Historical and cultural landscape evidence regarding 
Ark and the Arkemheense Polder
Might it be possible, by using historical records, to relate 
these recovered traces to a medieval settlement which fell 
prey to the waves as the Almere lake expanded and trans-
formed into the Zuiderzee? This in fact seems to be so. The 
historical name of Almere is mentioned between 755 and 
1340 at the very latest.29 We are probably dealing with the 
Carolingian settlement of Archi and the 12th- to 14th-cen-
tury (H)erca or Erce (=Ark). Heidinga30 writes that accord-
ing to Slicher van Bath the occupation history of the Veluwe 
region divides into two periods of intensive reclamation: the 
Carolingian period and the 11th-12th century, with an in-
tervening period of stasis between ca 950 and 1050. Blom-
mesteijn et al.31 present an archaeological-historical survey 
of the occupation history of the Veluwe up to 1200. The 
following is a quotation from the chapter ‘De Werdense Hof te 
Putten en Nederzettingen op Noord-west Veluwe’: 

“From the earliest written sources relating to the 
Werdense Hof at Putten, it is evident that in the modern 
municipality of Nijkerk already a number of farmsteads 
are known. The donation by Folkerus in 855 is mentioned 
as very important. With this donation the focus of the 
possessions of [the monastic institution of] Werden in the 
Veluwe region came to lie in the area of Putten.” Archi 
was one of these settlements. In the donation charter of 
855 and another of 806 there are in fact three clusters: at 

25. Janssen & Nijhof, pers. comm. 2000.
26. Hupperetz & Nijhof 1995, 1-2.
27. Bruijn 1966, figs 53 and 54.
28. Janssen, pers. comm. 2000.
29. Wiggers 1955, 81.
30. Heidinga 1984, 184.
31. Blommesteijn et al. 1977, 140-148.
32. De Zeeuw 1974, 7 and 8.
33. Hulst in: Vlierman 1985a, 36-37.

Nijkerk (including Ark), Putten and Ermelo. These char-
ters explicitly mention reclamations: comprehensiones The 
earliest and comprehensive list of revenues of the demesne 
(curtis) at Putten, dating from the mid-12th century, still 
mentions some familiar place names besides some new 
ones. The old names are: 
Putte (2 x) Ermelo
(H)erca Hezzera
Niutlo Thri

A second revenue list of the demesne of Putten, dating 
from the mid-13th century, features the familiar names: 
Ermele Putte Dri
Nordere Husszere Becsteren
Halvinchusen (2 x) Buchorst (2 x) Erke

Among these old names, Nulde has disappeared. Also the 
12th-century reference to Holthusen (‘Woodland Village’) 
no longer occurs. One of the new toponyms, Ekelenvelde 
(‘Ekelen Field’), might be linked to pastureland near Ark. 
From the 14th century we know of two further properties 
in the Ark district, though the village of Ark itself must 
have been engulfed by the sea in the same century. After 
1360-1370 it is no more heard of. The sea in relation to 
the Nijkerk area is also mentioned by De Zeeuw.32 It was 
not until 1356 that Duke Reinald III of Guelders granted 
the people of this area permission to build a dike across 
the Arkemheen. This was much to the advantage of the 
duke and to the people of Nijkerk, as every winter the 
settlement and his landed property would be flooded.

Immediately to the south of the current old sea wall be-
side the Arkerweg road, in the continuation of the find-
spot of medieval sherds in the Nijkerkernauw and in lot 
Oz36 in Flevoland, lies the dwelling mound called Ark. 
The Arkerweg towards Nijkerk becomes the Bremerse-
weg, off which there are three more dwelling mounds, 
then bends, beyond which it is called Korte Holk. On this 
stretch lie two further dwelling mounds. It seems likely 
that these mounds were built before the construction 
of the sea wall, but no datings are known. Besides the 
documentary evidence about the presence of the dwell-
ing mounds, and evidence of a clearly observable sandy 
elevation in a ditch cutting, the spoil from which yielded 
14th- and 15th-century sherds, Hulst draws attention to 
a remarkable relic in the cultural landscape in part of the 
Arkemheense Polder: its irregular block parcelling.33 
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This seems to be restricted to the Pleistocene Wullenhove- 
Diermen area, which extends into the Flevoland polder. A 
feature of this area is the large number of small lowland 
brooks that drain it. These watercourses join up in the 
Ark area to form a main stream running northwest within 
Flevoland. It was along these streams that the parcelling 
pushed into the peatland. Presumably the settlement of Ark 
in Carolingian times can be regarded as a result of this rec-
lamation drive, with the field boundaries too dating from 
this period. No archaeological evidence, e.g. remains of 
farmhouses, survives to support this hypothesis, because the 
land outside the sea wall has since been eroded away by the 
sea. At any rate the area of irregular block parcelling must 
be the core area of the reclamations in the Arkemheense 
Polder. Adjoining this nucleus lie areas with more regular 
parcelling, first in the form of regular blocks, then in strips. 
This succession, possibly concluded even in the 12th/13th 
century, is very clear towards Nekkeveld (13th-century 
Enkelenvelde). Probably this Nekkeveld originally extended 
further northward, beyond the later sea wall. From these 
younger reclamations derives a rim sherd of Elmpt ware, 
from the 13th or 14th century.

Van Dooren34 argues that in the Carolingian toponym Archi 
the suffix -i indicates a (rural?) settlement; even though 
in this period the peatlands were not regarded as desir-
able areas for settling. In his opinion, this can only mean 
that we are dealing with a peatland reclamation which by 
Dutch standards is quite early. He believes the name Ark 
to derive from archa, which indicates a dam. However, 
arca may also mean a boundary bank, while ark(e) or erk(e) 
may refer to a small sluice or a man-made drainage ditch. 
Dam, sluice or drainage ditch would all point to hydraulic 
engineering activities by the inhabitants of the central 
part of the northern peatlands of Nijkerk-Arkemheen. 
The prominent block parcelling surviving in the centre of 
the Arkemheen area must, according to Van Dooren,35 be 
younger than Hulst assumes, and he expects there to be 
old reclamation features in the peat underlying the clay 
cover. According to my view this last part is very unlikely 
for the medieval period (see section 6.1.2). 

On the basis of the revenue lists, Van Dooren36 reports 
that a small hamlet of four farms (excluding any reclama-
tions belonging to Elten or Paderborn) had arisen. The 
heads of households bore the names Nameco, Oza, Oenga 
and Oenga the Elder. They were obliged annually to pay 
the Werden monastery 6, 8, 4 and 4 pennies, respectively. 
Also one Gozwin is mentioned, who possesses a piece of 
land and manages a fishery. The mid-13th-century list of 

34. Van Dooren 1986, 25-26.
35. Van Dooren 1986, 87.
36. Van Dooren 1986, 15.
37. Van Dooren 1986, 62-63.

Werden’s estates contains no further stipulations on any 
fishery, but the four farmsteads do recur. With respect to 
the permit for dike building granted by Reinald III on 28 
March 1356, Van Dooren37 believes that this dike-build-
ing charter should be considered a supplement, aiming to 
improve an existing situation: he believes that the various 
personal names that include ‘dijk’ predating 1356 point to 
previously undertaken hydraulic engineering activities.

Coastal erosion of the area outside the sea wall at the 
Arkemheen and the weather in the 12th to 14th centuries 
The 9th- and 12th- to 14th-century settlement of Ark 
apparently lay on or close to the shores of the then Lake 
Almere, later the Zuiderzee. Little is known about the 
details of the coastal erosion of the unendiked land near 
the Arkemheen, but a few general remarks, both geolog-
ical and historical, may be made. The dwelling mounds, 
the imported sand at the settlement sites in lot Oz36 and 
along the Bremenseweg, and the construction of the dike 
represent protective engineering measures taken by the 
inhabitants of the area. Recurring storm floods from the 
mid-12th century each time will have washed away new 
areas of land - witness the fill (incorporating chunks of 
peat) of the channel remnants - which meant that people 
were forced to repeat these activities time and again, pre-
sumably having to move their homes progressively further 
south. Van Dooren’s observation about personal names 
including ‘dijk’ predating the 1356 dike-building charter 
indeed points in this direction.

For a rough idea of what the situation was around the 
disappearance of Ark, we should look back taking account 
of some definite facts. The latest sea wall does not follow 
the same course as the oldest dike, but almost perfectly 
follows that of 1750. It is known that the dike was moved 
landward along various stretches between 1650 and 1750, 
but there are no records relating to the preceding centu-
ries. The maps from Blaeu’s Atlas of 1631 and 1662 with-
in the dike show Hulkestein castle, which actually was 
demolished in the second half of the 16th century. The 
location of the castle is now in the Nijkerkernauw, close 
to the shipping channel, about 350 m off the dike enclos-
ing Flevoland. Assuming that Blaeu presents the correct, 
original, endiked location of the castle site, this means 
that the then sea wall would have run roughly along the 
course of the current Flevoland dike. With the possible 
meanings of archi, ark(e) and erc(e) as suggested by Van 
Dooren, I believe that potentially the earliest hydraulic 
engineering took place even further north. The dark-co-
loured dike and dwelling-mound bases that for many 
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years in winter were visible in the ploughsoil around the 
former island of Schokland, and from which the fields P14 
and P33 yielded the medieval potsherds, have in 2003 
been made visible throughout the year in the form of low 
banks and mounds in grassland to the east of this World 
Heritage monument. A similar pattern of dikes and 
mounds shifting and expanding through time probably 
marked the landscape around the village of Ark as well, 
until the land was washed away by the sea. 

As for the mentioned storms and coastal erosion it is 
worth checking 14th-century sources for evidence on the 
subject. Little is known about the weather in the Middle 
Ages. Moreover, it is uncertain how reliable any reports 
may be. As regards the drowning of the village of Ark 
and the foundering of the cog, a few documented storm 
floods will be enumerated here. From the mid-12th cen-
tury on, several serious storm floods have been recorded. 
Buisman38 writes that they occurred north of the great 
rivers, in 1163/1164, 1170, and probably also 1173. In 
1196 they caused utter devastation in the northern and 
central Netherlands, playing a part in the transformation 
of Lake Almere into the Zuiderzee. The flood of 1196 
probably was the final major event in the process. In 1262 
and 1268 serious storm floods occurred in the coastal 
zone, as was the case in 1287 and 1288. In 1290/91 and 
1300/01 mention is made of severe river floods.39 In 1334 
the south of the country experienced a major storm flood 
which also affected the north. As a result of the frequent 
disasters caused by both high river water and storm floods, 
the 1341-1344 period may well be called catastrophic.40 
In 1356 and 1357 too there were severe storm floods, and 
1362 saw the worst storm of the century.41 The engulfing 
and rendering uninhabitable of (the part in field Oz36 of) 
12th- to 14th-century Ark was probably due to the storm 
floods in the 1300-1356 period. The younger dating of 
the pottery dredged from the Nijkerkernauw (up to the 
15th century) suggests that there it may have taken place 
at a later date. The site of the Carolingian hamlet may 
have been drowned even before 1300. 

6.1.4 Condition and wreck formation 

Condition
It was especially thanks to the groundwater that seeped 
into the polder under the dike, that the timbers of the 
cog in comparison to many other wrecks in the IJsselmeer 
polders42 was so well preserved, despite it shallow posi-

38. Buisman 1995, 596-597.
39. Buisman 1995, 601.
40. Buisman 1995, 632.
41. Buisman 1995, 633.
42. Vlierman 1997a, 19.

tion. Locally, the water table during much of the year is 
just a few decimetres below the surface. The collapsed and 
now almost horizontal wreck comprised the near-complete 
bottom with the keel plank and the stern and stem hooks, 
the flat and V-shaped floor timbers, the keelson with a 
step for the heel of the mast and the ceiling boards, the 
stempost toppled forward, with the port side almost up 
to deck level and the forward half of the starboard side 
almost up to the gunwale, and the after part of this side 
ripped away amidships. The sternpost separated from the 
stern hook lay partly beneath the starboard shell. As is 
usual in wrecks in the former Zuiderzee area, the mast 
and spars are missing. Generally some blocks and lengths 
of rope of the rigging, and sometimes the rudder may be 
recovered, usually still attached to the ship’s hull, but this 
was not the case with the Nijkerk-II cog. 

Wreck formation
Ships that foundered in the Zuiderzee after a while would 
sink into the soft sea floor, but never farther than (just into) 
the firm Pleistocene sand. Since the Pleistocene sand along 
the Veluwe coast rises to just below the sea floor, the layer 
of soft sediment there is largely absent, and as a result the 
wrecks of most vessels foundering there are beaten to piec-
es. Sometimes at most a bottom and a few bits and pieces 
survived. The force of the waves would disjoint the hull 
and the separated parts would float away. Also people living 
along the coast will have played their part in demolishing 
any parts that emerged above the water. It is clear that 
the foundering of the Nijkerk-II cog was linked to coastal 
erosion and the drowning of a small settlement. A series of 
observations in the excavations can be explained from this 
perspective and suggest that it was not a stranding, but 
a ‘harbour’ situation. Probably it was a written-off and/or 
moored vessel. Some vertically placed posts to the east of it 
suggest the latter possibility (see Plate 6.I). Already it has 
been noted that a comparatively large part of this vessel has 
survived. The remains of the starboard shell show that this 
part must have been complete at the time of foundering. 
This is less certain for the port side: here the top four to 
six strakes are missing, and all of the upper futtocks of the 
midships and forebody. One would expect at least some of 
these parts to be found loose on top of the wreckage, but 
they may in fact have been washed away at an earlier stage 
or salvaged from the hulk. Furthermore just two of the 
presumably eight, or more probably nine crossbeams have 
been found, while no parts were encountered of a deck and 
any fore- and aftercastle. 
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Therefore it seems credible that the vessel was already be-
ing dismantled and partially broken, moored in what may 
have been a ‘harbour basin’ near the (site of) the late-me-
dieval settlement of Ark (fig. 6-11), and therefore not in 
open water. The vessel lay there relatively sheltered, until 
water and wind attacked the adjacent land. The distur-
bance of the soil profile beneath the wreck (figs 6.7 and 
6.12) shows that the vessel had been ‘shaking’ repeatedly 
and with intervals, and that the keel (and hence the entire 
ship) had shifted sideways a few times over a distance 
of about 2 m. The dismantling of the ship and the loose 
parts of the afterbody (Plate 6.I) suggest that the vessel at 
the time of its definitive demise at any rate still consisted 
of the complete hull up to the bottommost protruding 
crossbeams, the adjoining part of the starboard side and 
two crossbeams in the afterbody with above them the 
adjoining shell of the port side. A ‘shelf clamb’ on the in-
side of the shell across the hole of the foremost crossbeam 
to starboard indicates that the crossbeam was no longer 
present at the time of foundering (Section 6.2.6 and Plate 
6.V.B). The starboard side subsequently must have (part-
ly) broken a few metres forward of the mast, causing the 
bow and the forward part of the starboard side to topple 
forward and to port, in the first instance dragging along 
the top part of the starboard side of the midships and 
afterbody, consisting of six planks, over a good four me-
tres. The lower part of the side must have come away from 
the bottom more or less simultaneously, initially dragging 
along the stern and eventually coming to rest about a 
metre beside the bottom. 

The break in the starboard shell may in part have been 
the result of the pre-existing absence of crossbeams in the 
midships and forebody. During this collapse of the hull, 
also the two crossbeams and the entirely broken-off and 
displaced piece of port shell with the upper part of the 
stern would have become detached. The port shell broke 
at the seam between strakes B and C and fell sideways, 
maybe simultaneously with the breaking of the starboard 
side and the bow falling forward and to port. The posi-

43. Vlierman 1997a, 19-20.

tion of almost all detached timbers lying across the wreck 
suggests that they were ripped from their original context 
and displaced by northerly storms. A detached, near-com-
plete piece of a load-bed of branches twigs and straw or 
reed immediately aft of the mast (Section 6.2.2), covered 
with wattle, straw and a layer of sand, indicates that 
the after half of the ship up to the moment of definitive 
wrecking must have remained (almost) intact, as other-
wise the sand and the lighter wattle fragments certainly 
would have been washed from their context. 

6.2 The ship

6.2.1 Documentation and reconstruction

Documentation
By around 1980 the then department of Maritime Archae-
ology of the RIJP had already been working for years on 
improving excavation techniques and the documentation 
of the near-continuous excavations of shipwrecks. A more 
or less standard procedure had been developed.43 The doc-
umentation of wrecks at the time comprised the drawing 
(scale 1:20) of one or more top views (of decks, ceiling, 
frame and shell), a longitudinal section along the keel and 
bows, in some cases complemented with an interior view of 
one of the sides, several cross sections and detailed drawings 
of constructions or detached parts. The survey drawings 
were coloured in to clarify which parts were detached and 
which parts of the hull belonged to the bottom, the sides 
and the ceiling, etc. (Plate 6.1). The overviews and sections 
were hand-drawn on site. As a base line, a tape measure 
was strung over the stem and stern; and at right angles to 
it some transverse tapes, varying in number according to 
the vessel. To replace this time-consuming and fragile mea-
suring system involving tapes, the Technical Department 
of the RIJP developed an aluminium measuring rod 6 m 
long with two easy-to-move stainless steel feet, which for 
the most prevalent sizes of wrecks (up to 4.5 m wide) could 

Ploeghsoil (Zu)

Zuiderzee sediment

Almere clay

Peat

Redeposited sand

Pleistocene sand

Ship’s timber
O m 1 m

Fig. 6.12. The roughly 2 m wide washed-out disturbance of the soil profile below the ship, from which it is evident that the hull had moved on several 
occasions, sometimes laterally, in the course of the wreck-formation process. A partially reconstructed profile/transverse section at frame 18. 
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be deployed to measure in the cross sections. This device 
would have been useful at any excavation in the foregoing 
decade. Yet, as things will go, the first wreck excavation at 
which this labour-saving device might have come in handy 
was the Nijkerk-II, for which it proved useless. 

It was the Nijkerk-I cog in lot Oz43 (Chapter 8) of which 
in 1981 all components were for the first time drawn to 
scale 1:10. This was prompted by the condition of the 
wreck, the desire to record all details better and on the basis 
of various experiences in Britain, Denmark and Sweden 
in documenting ships’ timbers there. These experiences 
and the hypothetical reconstructions based on them had 
been presented at the symposium ‘Sources and Techniques 
in Boat Archaeology’ at Greenwich in September 1976.44 
In short, the methods discussed there boil down to the 
drawing of plank templates from which, together with 
the available and appropriate evidence from cross-sections 
(frames), as reliable as possible a hull reconstruction may be 
obtained. The condition of the wood and the construction 
of the Nijkerk-I cog was such that especially the flat-lying 
sides no longer reliably reflected the shape of the hull. Even 
the frames attached to areas of shell had warped through 
lying flat and had lost their original shape. The drawing of 
plank templates therefore seemed the best solution. To re-
cord as closely as possible the shape of the surviving frames, 
the floor timbers and futtocks belonging together were 
lifted off the ship’s bottom and sides, and joined together 
horizontally in a levelled area of the excavation. After their 
detachment the warping of the futtocks would largely cor-
rect itself. In this way a number of reliable cross-sections 
could be measured in and drawn (fig. 8.13 and Plate 8.IIC). 

Of the Nijkerk-II cog, the plank templates and the frame 
timbers were drawn to the scale of 1:10, which has been 
the standard ever since 1981. To this end, drawing tables 
5 m long and 60 cm wide were installed, marked with 
a 10x10-cm grid. Onto this a timber would be laid, to 
be measured with T-squares and rulers, and drawn. All 
details, including the exact place and dimensions of any 
treenails and nails, treenail wedges, nailhole plugs, sintel 
clamps, markings and scarfs and the presence of sapwood 
were indicated, while the thickness of the plank or other 
timber was added in writing in various places (figs 6.13, 
6.14 and 6.15). Of the planks only the inside was drawn; 
of the frame timbers, both sides: a rear and a bottom view. 
The position and the angle of the wooden treenails and 
iron nails is indicated with broken lines in the rear views 
of the frame members. The stern- and stem hook, keel 
plank, stern-  and stempost, keelson and crossbeam con-
structions were also drawn in detail. 

44. Crumlin-Pedersen 1977, 163-179; Evans 1977, 179-191; Cederlund 1977, 191-201; McKee 1977, 205-215.

The overview drawing with written notes in it (scale 1:20; 
Plate 6.1) was important during reconstruction for deter-
mining the original position of detached parts and in re-
constructing the process of wreck formation. The drawing 
also offers a good and instructive overview of the situation 
as encountered, in a way that was not, nor could be record-
ed photographically: the situation as drawn never actually 
occurred at any one point in time. After being measured 
in and drawn, all loose parts were lifted. Only afterwards 
could the timbers of the wreck still lying ‘in articulation’ 
be uncovered, cleaned and drawn. During the excavation a 
list was compiled of all loose parts, which were coded, in 
several cases mentioning their (presumed) position in the 
ship’s construction.  

Since 1981 also the description and numbering of all 
parts of a wreck are performed according to a fixed system 
and sequence commonly employed in shipbuilding. The 
numbering and description of the shell and ceiling planks 
is done from the keel(plank) upwards to both sides and 
from stern to bow. The codes G for gang (strake) and W for 
wegering (ceiling) are followed by A, B etc.  (in this case up 
to O) and sequential numbers (depending on the number 
of planks per strake) plus the addition of sb (for starboard) 
or bb (for port). For example, the planks of the lowermost 
starboard shell strake are given the codes GA1sb, GA2sb, 
etc.. If the plank consists of several broken parts, or if it 
has been sawn through for lifting, the code will be ex-
tended to for example GA1-1sb, GA1-2sb, or GA2-1sb, 
GA2-2sb. The same goes for the ceiling planks. In the 
description of the wreck in this chapter, the G and W 
are omitted. The frame timbers are numbered as follows: 
the lowermost floor timber on the rising part of the stern 
hook is labelled 0, and frame numbers ascend towards the 
bow up to (in this wreck) 42. Aft of 0, the frames (above 
the stern) are numbered -1 to -9 (Plate 6.IV B). Between 
frames 25 and 26 to starboard, merely a short futtock was 
found above the hole of the protruding crossbeam, so it 
was numbered 25½. Between 18 and 19 too an extra fut-
tock was fitted (18½), which starts above ceiling plank B. 
The futtock(s) extending from the floor timbers are given 
the same numbers as the frames, for instance 5. The first 
(i.e. lower) futtock on the starboard side then is coded 
5Asb; the second (i.e. upper), 5Bsb. The other parts of the 
ship are similarly coded, or identified as keel(plank), stem 
hook, deck beam 1, etc., with the addition sb or bb, or 
fore or aft, depending on where the marking is placed (the 
aft- or forwards side of the plank). Also, the dimensions 
of the timbers are noted in metres and centimetres, and 
those of iron parts in millimetres.
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Fig. 6.13. Cleaning a frame. Fig. 6.14. Measuring and drawing a frame and a plank.N
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2.15

Fig. 6.15. A (field) drawing of a V-shaped floor timber to scale 1:10. 

Reconstruction
With the Nijkerk-II cog the bottom was made the base 
line for the reconstruction, assuming an entirely straight 
and horizontal keel from fore to aft, including the stern- 
and stem hook. The bottom was found to be almost com-
plete in situ and had largely retained its original shape, 
thanks to the still articulated frame members. As a result, 
the detached floor timbers that were recovered could be 
fitted snugly into the sharper parts of the fore and aft 
parts of the bottom. Also the complete stern- and stem 
hook and the lowermost parts of the stern- and stempost 
were still present, so that the first three phases of the 
ship’s construction could be fully reconstructed (Section 
6.3.2 and beyond). The reconstructed lines may be regard-

ed as very reliable. After the field research, the frame tim-
bers, the stern- and stem hook and the stern- and stempost 
could also be simply fitted together, thanks to the drawings 
and the corresponding treenail and nail holes marked on 
them. This allowed the complete bottom of planks and 
frame timbers in articulation to be reconstructed ‘on paper’. 
The planks of the bottom together form a ‘mosaic’. They 
had been sawn or hewn into shape, which is particularly 
evident in the garboards (Plate 6.III A). Reconstruction of 
the sides ‘on paper’ was abandoned after a few attempts. 
The fragments had been pulled apart and warped to such 
an extent that it was decided to use the available data 
(the drawn plank templates, lengths and widths of the 
planks and futtocks, etc.) only for building the 1:10 scale 



94

model and in building the full-sized reconstruction of 
the Kampen Cog, which was taking place at roughly the 
same time. The two recovered crossbeams are of essential 
importance for reconstructing the correct hull lines at 
deck level. No other cross beams were preserved, but at 
the time six transverse beams protruding from the sides 
were assumed on the basis of structural features to accom-
modate them, the traces they left and the assumption of 
roughly equidistant beams across the midships (Section 
6.2.2). 

During the attempts at reconstructing the sides ‘on pa-
per’, it soon became clear that two cross-sections with 
crossbeams were insufficient to achieve a reliable shape 
of the full hull at deck level. This conclusion may in part 
have resulted from an erroneous premise: at the time, it 
was assumed that crossbeam 2 in the afterbody should be 
crossbeam 6 in the forebody, and that crossbeam 1 should 
be crossbeam 2. As a result, the reconstructed widths of 
the hull, both in the model and in the Kampen Cog, are 
incorrect at the level of the crossbeams (and upwards). In 
the context of the present study, which is also intended 
as a plea for continuous attention to and improvement 
of the methods, this was sufficient reason to undertake a 
second reconstruction attempt on paper. In due course it 
was established that the afterbody especially must have 
been considerably broader at the level of crossbeams and 
gunwales; that the vessel numbered fifteen strakes from 
keel plank to top of the gunwale rather than the previous-
ly assumed fourteen; that at any rate there must have been 
a seventh, an eighth and probably also a ninth crossbeam 
projecting through the shell; and that the cog in the final 
years of its working life had featured both an aftercastle 
and a forecastle. For the detailed information on the re-
construction of the sides, on the crossbeams, the hull lines 
and the castles, the reader is referred to sections 6.2.2, 6.3 
and 6.4.2 and to the building of the Kampen Cog (Chap-
ter 7). 

6.2.2 Construction and layout of the hull 

The keel plank
Including the stern- and stem hook, the keel is about 12.3 
m long. The keel plank has a length of 6.97 m, with a 
thickness throughout of 11.5 cm, and is attached to the 
hooks with scarfs. The scarfs run from fore to aft, from 
top to bottom. The sloping flat scarf (measured along the 
keel line) is 57 cm long in the forebody and 50 cm in the 
afterbody. The ends are fixed to the hooks with iron nails: 
the forward ends with five nails from inside outwards 
and six from the outside inwards; and the after ends, the 

other way around. The heads of the nails always are on the 
thinner part of the scarf, the nail itself then would emerge 
through the thicker plank section, where it was flattened, 
or else, depending on its length, turned back into this 
thicker timber. Turning back a nail point into a thin tim-
ber nib would certainly have split the wood. 

The keel plank on its upper surface is 22 cm wide at its 
forward end, gradually narrows, and towards the stern 
measures 20 cm. It is slightly trapezoid in section, the 
bottom surface being 20 and 17 cm wide, respectively. 
Below frame 12, at 7.09 m and 7.02 m from the front 
of the stem hook and measured along the keel line, two 
transverse grooves are scratched into the top. The fore-
most one is about midway along the keelson. Also under 
frames 17 and 18 are scratched grooves, at 5.01 and 4.49 
m from the front of the stem hook, respectively. The 
grooves almost certainly relate to the measurements made 
at the start of the ship’s construction. The sides of the keel 
plank were not rabbeted to accommodate the garboards. 
These A strakes were placed against it by a butt seam. 

Stern hook
The horizontal part of the stern hook had broken at about 
1.65 m from the rear of the false (also known as outer) 
stem (fig. 6.16a and b). Its forward part was still con-
nected to the keel plank. The break has been abraded by 
the continuous movement of water and its scraping on 
the sandy sea floor. Its reconstructed length, including 
the scarf, is 3.04 m; including the false stem, 3.2 m. The 
horizontal part gradually narrows towards the stern, and 
at 1.42 m from the back of the stern hook is 13 cm wide 
and thick. From there the upper surface runs upward at 
an angle along a length of 11 cm. On the inside of the 
rising part its width is 9 cm and its thickness 22 cm. The 
back of the stern hook is 7 cm wide; the width of the back 
of the false stern is 6 cm. The section of the stern con-
struction is trapezoid and in the sides of the hook, from 
the part slanting upward in the horizontal part there is a 
rabbet for the garboards, which starts flush and ultimately 
is 3 cm deep at the bottom. The rising part, measured at 
right angles from the keel line, is about 80 cm high. From 
its highest (aftmost) point, a flat scarf runs downward, 
which connects the stern hook with the sternpost. 

Sternpost
The (true) sternpost, of which 2.8 m were preserved, at 
its base was attached to the stern hook, and only on the 
inner side, by five nails. Combined with the rising part 
of the hook, its surviving length is 3.1 m. The sternpost 
is trapezoid in section, 25 cm thick at the bottom and 21 
cm at the top end. The width on the inner side increases 
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Fig 6. 16b. Reconstruction drawing to scale 1:10 of the port side of the stern construc-
tion with the detached upper part of the sternpost. 
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2.16B

2.16AFig. 6.16a. The stern hook with the sternpost and the gudgeons. The photo 
shows the recovered part of the starboard side; on it, the thin (filler) plank 
supporting the gudgeons
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upwards from strake to strake: at the garboards it is 12 
cm, then upwards 15, 17 and 18 cm. On the outside, the 
sternpost is 14 cm wide. On both sides a rabbet about 
10 cm wide and 3 cm deep had been cut out for fixing 
the hood ends of the strakes. The stern stands at a rake 
of 120° to the keel line. Beside this part of the sternpost 
lay a piece broken off from it, about 60 cm long. Origi-
nally its length will have been 65-70 cm. The adjoining 
part was found loose in the afterbody with attached to 
it fragments of several shell strakes of the port side and 
a small floor timber (8; see Plate 6.I). This part of the 
stern is 2 m long, about 20 cm wide, 18 cm thick at the 
base, and at 47 cm from the top it is 16 cm thick. From 
the last-mentioned point, its forward surface recedes 5 
cm. It consists of the broken-off top of the sternpost and 
a second part connected upwards with it by a flat scarf. 
The very top of the stern, which had been joined to it by 
a hooked scarf, was never recovered. On the rear, the top 
part of the sternpost was finished in a mitred shape, from 
which it is evident that the upper strakes (from strake G) 
ran on outside the stern and had been nailed to its rear 
surface. The upper end of the scarf had been fixed to the 
inner side of the sternpost with two nails, the lower end 
with four nails. In the upper (recessed) part of the stern 
is a treenail hole with a diameter of 3.5 cm and at 1.88 
m from the top is a round hole with a diameter of 4 cm: 
the top two suspension points of the rudder. The overall 
length of the stern, measured from the keel line, must 
have been about 6 m. 

The false stern 
To create sufficient space on the sternpost for attaching 
the braces of the three gudgeons, an extra beam was 
fastened to the rear of it: the false stern. Its surviving 
length is 2.9 m. At the base of this beam it is 7 cm wide, 
at a height of 2 m it is 9 cm, and in these places it has 
a thickness of 22 and 7.5 cm, respectively. The missing 
top section tapered away or ended with a thickness of a 
few centimetres at the top of strake G; the latter seems 
the more likely. The original length of the false stern 
would have been about 3.35 m. The surviving piece was 
fixed to the sternpost with three blind treenails. Two of 
these had a diameter of 3.5 cm; the middle one, 3 cm. 
The false stern is broader than the back of the sternpost. 
In order to attach the braces of the gudgeons with a close 
fit, a thin plank was nailed to the starboard side of the 
sternpost (as appears from the nail holes), which original-
ly must have covered almost all of the visible part of the 
sternpost. It is not clear whether this is a construction 
made at the time when the ship was built. Neither in the 
field, nor in the drawing of the stern did anything sug-
gest that the false stern was ever replaced. Yet this does 

seem the most likely explanation. It is unlikely that a 
stern should be composed like this in a new-built ship, as 
such a construction is not a robust one. 

The sternpost and false stern still bear two wrought-iron 
gudgeons and a fragment of a third: the lowermost three 
of a total of five original attachments for the stern rudder. 
The flat braces, attached on either side of the sternpost, 
are T-shaped, 60-70 mm wide, 20 mm thick at the rear 
and 10 mm at their forward end. Into the rear part, 
protruding from the stern in a loop, a ring was wrought 
with an opening 70 mm in diameter, the hole that held 
the pintle. The bottommost gudgeon was attached to the 
stern with four nails through the horizontal parts of the 
braces, and with seven nails through the vertical wings.  
The second gudgeon (143, figs 6.17, 6.53-143 and 6.54) 
was attached with three and five nails, respectively, and 
the third one with two and five nails, respectively. The 
fourth suspension point of the rudder (144, figs 6.17, 
6.53-144 and 6.54) was found among the detached parts; 
the top one was never found. It is a thick, round iron bolt 
(diameter ca 30 mm) with a ring at one end that had held 
the pintle of the rudder. The ring was bent and broken. 
The hole for the pintle has a diameter of about 45 mm, 
and hence is narrower than that of the three gudgeons. 
The bolt passed through the stern in the above-men-
tioned hole at about 2.1 m below the top, and at the back 
had a slot to hold a securing pin.  Neither the end of the 
bolt nor the pin were recovered. Various late-medieval 
examples of such a (uppermost) rudder suspension are 
known from the former Zuiderzee area. To reinforce the 
connection between the false stern and the stern hook, a 
flat metal strip 55 mm wide and 8 mm thick was nailed 
across the heel of the stern. This strip is 662 mm long 
(650 mm on the keel side), bends around the heel of the 
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Fig. 6.17. The starboard brace of the second gudgeon from below, the 
broken bolt with the (broken) suspension ring for the pintle, and the bolt 
through the stempost and false stem. 
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stern and continues to the beginning of the back. The 
iron piece is fixed with 14 nails. To the same end, a flat 
iron strip was nailed to both sides of the stern construc-
tion at 10 cm from the base of the keel, 350 mm long, 
50-70 mm wide and 8 mm thick. 

Rudder
In section 6.1.4 it was already noted that the rudder is 
missing. From the iron gudgeons it is evident that the 
ship had a stern rudder. The bent and broken ring that 
held the rudder’s pintle, the broken end of its bolt, and 
the difference in diameter between this bolt (ca 30 mm) 
and that of the worn-out hole (35-40 mm) that held it, 
suggest that the rudder may have hung on until the upper 
part of the port shell and the stern became detached, and 
may have drifted away together with them. So far, no cog 
has been found with its rudder. For the shape of the stern 
rudder, our reconstruction has made use of images on seals 
and archaeological finds of rudders that, especially with 
regard to dating, approximate cogs as closely as possible. 
The rudders of early-16th-century fishing vessels (water-
schepen) are particularly appropriate.

The stem hook
The base of the stem hook (fig. 6.18) has been abraded 
to an angle along 70 cm at the front; removing 13 or 14 
cm from the front of its rising part. This must be due to 
frequent scraping on the sea floor or beaching on a sandy 
shore, and the ship’s probably quite advanced age by the 
time it was wrecked. This degree of abrasion had never 
before been encountered in the hundreds of younger, late- 
and post-medieval wrecks excavated in the IJsselmeer pol-
ders. The bow rakes at an angle of about 130°. The length 
of the horizontal section of the hook is 3.2 m at most, 
its width at the top is 22 cm, its thickness at the scarf is 
12.5 cm, and in a forward direction gradually increases, 
up to 16.5 cm at 1.73 m from the scarf. There the upper 
surface slopes upwards and its height becomes 22 cm. At 
the angle with the upper face of the rising hook part the 
original height (before the abrasion) had been 28 cm. The 
horizontal part of the stem hook, like the keel plank, is 
trapezoid in section. From the rising part to 1.73 m for-
ward of the scarf, there is a rabbet to hold the garboards, 
which is 3 cm deep. About 20 cm off the front of the 
stem, the rabbet runs upward, parallel to the front of the 
stem. The highest point of the stem hook stands about 80 
cm above the line of the keel (measured vertically). This 
is also the outermost point of the scarf joining it to the 
stempost, which runs inward and downward. 

Stempost
The scarf to the stem hook supports the stempost, which 
is secured by two sets of three thick, blind nails from 
within and from the outside. Of this stempost  5.5 m 
survives, the overall preserved stem length including the 
stem hook is 6.4 m. On the inside, it is rectangular in 
section down to the rabbet. The first six strakes of the 
bottom and sides are held in a 3 cm deep rabbet. The 
part of the stempost that projects ahead of the strakes is 
trapezoid in section, with the narrow side forward. From 
strake D upwards, the front is mitred progressively less 
sharply. The front of the stempost holds three blind tre-
enails, two with a diameter of 2 cm and one with a di-
ameter of 2.5-3 cm. At the top of strake F the stem still 
was visible over a width of 7 cm; from strake G upwards 
this was no longer the case. From there on, the port and 
starboard strakes extended across the mitred front of the 
stempost, where they formed a butt join on the ridge. At 
the level of the sixth to eighth strakes (F-H) on the port 
side, a timber triangular in section is fixed to the side of 
the stempost with two nails. Presumably this was a repair 
to provide extra support for the (vulnerable) ends of the 
strakes. 

False stem
Against the front of the stempost a false stem was fit-
ted, of which 1.9 m has survived. It begins 5 cm below 
the top of the scarf connecting the stem hook and the 
stempost, where it was 9 cm wide and 10 cm thick. The 
underwater part is badly worn down, leaving the lower-
most 20 cm of the front quite rounded. The false stem is 
trapezoid in section throughout, widening and thicken-
ing upwards, and at its (topmost surviving) end is 12 cm 
wide and 13 cm thick. The missing part had, from strake 
G on, covered and protected the cross-cut ends of the 
strakes. The base of the false stem was attached with two 
small nails to the top of the stem hook. A little above it 
and in a vertical line, with three thick nails close togeth-
er and then nails at successive intervals of 50, 60, 80 and 
80 cm, to the front of the stempost. At 1 m above the 
base of the false stem, the stempost holds a blind treenail 
with a diameter of 2.5-3 cm, which does not penetrate 
into the false stem. Because of the absence of the broken 
top of the false stem it is unclear whether this also goes 
for any blind treenails in the upper part of the stempost. 
Under the bow, an iron bolt (figs 6.17, 6.53-145 and 
6.54) was found. It still has a length of 415 mm, at the 
intact end it was 27 mm thick and at the other, broken 
end, 30 mm. Judging by the length of the bolt, it pre-
sumably was a fastening device that had passed through 
the false stem and the top of the stempost (fig. 6.18) at a 
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level above the preserved timbers. The blind treenail(s) 
in the stempost may be evidence of an earlier and since 
replaced false stem.

Bottom and sides
The strakes of the shell are each composed of three or four 
planks, which are interconnected by flat scarfs. Plate 6.V 
B shows the recovered shell parts. The bottom is com-
plete. Of the sides, the starboard side has survived more 
fully than the port side. The few (apparently) square frame 
heads in the forebody suggest that the topmost strake had 
been attached here. This means that the vessel on either 
side of the keel plank had numbered thirteen strakes (A 
to M). On the port side, just the strakes A to H and parts 
of I survived. Remnants of a fourteenth strake (N) were 
found aft on the starboard shell and on the broken-off 
piece of port shell with the upper part of the sternpost; 
it was presumed that this was a ‘drop strake’ which never 
continued all the way to the bow. During the final phase 
of the definitive reconstruction, the global location of a 
shell plank found loose in the stern (AY, Plate 6.I) could 
be established: most probably a part of strake O to port 
in the afterbody. A number of other findings, of which at 
first it was unclear how they should be interpreted, now 
were found to be explainable. They demonstrated that the 
N strakes must have continued fully aft to fore. Strake 
O probably stopped short of the stern and stem, about a 
metre. 

One of the clues pointing to this is the beam found in situ 
that had been fixed vertically on the outside of the ship 
forward of the gap in strake M in the forebody. Assuming 
that the upper strakes had a roughly similar width, this 
means that there must have been a short and presumably 
oblique plank (P) above frames 35 to 38. The others are 
the square head of frame 25 and immediately above it 
the evidence of a square hole for a crossbeam protrud-
ing through the shell. The top of this beam, in terms of 
height above the keel line, would match the bottom of the 
rider beam on crossbeam 2 in the afterbody, with in the 
upper side four notches for longitudinal stringers (Section 
6.2.2). From close scrutiny of the excavation photos, it 
also became clear that the aforementioned ‘square’ frame 
heads in the bow were badly damaged. It is imaginable 
that in the course of documentation in the field, with the 
insights of the time, these ‘square’ frame heads had been 
misinterpreted. The upper parts of these frames may have 
broken off in the process of wreck formation. Protruding 
from the sea floor, they were eroded away. The bottom 
very gradually merges into the sides; a ‘proper’ turn of the 
bilge is hard to identify, and is evident only amidships, 
from the angles at which the C- and D strakes were laid. 

The upper surface of the garboards is flush with that of 
the keel plank; the latter does not protrude above the 
garboards. 

Bottom
The bottom comprises three strakes (A, B and C) on ei-
ther side of the keel plank (Plate 6.III A). The bottom is 
carvel-laid, but towards the stern and stem (aft of floor 
timber 8 and forward of floor timber 22) becomes clin-
ker-built. Broad planks (51-60 cm) were used with an 
original thickness of 4-5 cm. The lengths of the scarfs 
range from 34 to 50 cm, the joins usually being fixed 
with two rows of six nails: one row from the outside, and 
one row from the inside. The points of the nails were bent 
over twice and driven back into the timber. Sometimes 
there are five or seven nails, or a few extra between the 
two rows. The ends of the overlapping planks are 1-2 cm 
thick and project from the shell on the inside and the out-
side. For the sake of strength, the scarfs in adjacent planks 
are staggered. The so-called ‘brother-and-sister’ pattern 
on either side of the keel plank was applied. During the 
excavation and on-site documentation, it was not observed 
whether this system had been fully followed through, i.e. 
that two adjoining planks sawn from the same tree were 
used in similar positions to port and starboard.  

In the garboards (A), the fore and aft planks are a good 5 
m long; the middle plank, about 3 m. The aft plank to 
port (A3), however, is shorter: about 4 m. This strake was 
complemented with a fourth plank of just 1.65 m (A4), 
the only place in the bottom that deviates from the pat-
tern of planks and scarfs. It may be assumed that initially 
a single long plank was prepared, which broke during 
bending or for some other reason was deemed to be par-
tially inadequate, maybe because of the presence of a knot. 
The garboards are spiked into the rabbets of the stern and 
stem hooks with iron nails; and, in two places, ahead of 
the rabbets, onto the sides of the horizontal part of the 
hook. The B- and C strakes each are composed of four 
planks. In the B strakes, like the garboards, 5 m planks 
were used fore and aft; and between these, two planks ca 
2.5 m long. The C strakes comprise planks measuring 
about 4.5 m fore and 5.7 m aft; and in between, planks of 
2.65 m and 3.2 m. The scarfs run downwards fore to aft, 
which is an obvious construction given the vessel’s direc-
tion of travel.

On strake C between frames 7 and 8 to starboard, a no-
table area of wear was observed. The remaining thickness 
of the plank of strake B on that location is only 0.5 cm. 
The adjacent plank of strake B was not recovered, but 
probably had a similarly worn area. Maybe this is where 
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Fig. 6.18a. The stem hook and the adjoining stempost fragment. Viewed 
from below, from the keel. 

Fig. 6.18b. Reconstruction drawing of the port face of the stem hook, the 
stempost, and the false stem, plus the frontal view of the recovered parts of 
the stempost and false stem. 

2 m

the foot of the bilge pump was located. Section 6.2.2 will 
return to this matter. In the carvel-laid part, the planks 
are interconnected only by the floor timbers, without any 
joins between the adjacent planks and the keel plank. 

Where the carvel-laid bottom transitions into the clin-
ker-built side, the lower edges of the planks of the B- and 
C strakes are about 4 cm wider, so as to achieve the nec-
essary overlap (the ‘land’). From there towards the stern 
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and stem, the planks were positioned so as to overlap each 
other and secured with double-clenched nails (turned 
back into the planks), at regular intervals of 14-18 cm. 
The ends of the planks towards the stern and stem become 
narrower and thinner and the hood ends are fixed with 
nails into the rabbets in the stern and stem hooks, and 
higher up in the stern- and stempost. 

The seams between the carvel-laid planks are closed with 
sintel clamped moss caulking only from below, as are the 
seams between the garboards and the keel plank. The 
clinker-built sides were caulked in this way both on the 
inside and the outside. The seams between the B- and 
C strakes of the carvel-built bottom are on the inside 
covered by 15 cm wide, and 1.5-2 cm thick laths, with a 
flattened, more-or-less oval to diamond-shaped section. 
Both to port and starboard they consist of three parts: two 
lengths of 2.6 m and one short piece of 0.45 and 0.6 m, 
respectively. The pieces are interconnected with short (6-
10 cm) flat scarfs, and every 15-20 cm they are nailed to 
both strakes on either side of the seam.They are so-called 
‘bilge laths’, in this case serving to prevent any open-
ing-up of the carvel seams in the bottom, which might 
occur as a result of shrinkage of the clinker-laid planks 
of the sides higher up. (see also Chapter 7). These ‘bilge 
laths’ were put in place before the floor timbers were 
inserted. The flush-laid bottom (between floor timbers 
8 and 22) ‘nowhere has a dead flat’. The first two strakes 
on either side of the keel plank (the garboards A and the 
bottom strakes B) throughout are positioned in an even, 

smooth and gently ascending line towards the turn of the 
bilge. The third strake (C) sits at a slight angle to the 
previous two. 

Starboard side
The foremost 4.5 m of the starboard side is the most fully 
preserved. From bottom strake C all strakes (up to and 
including strake M) still were interconnected in clinker 
fashion and thus provided incontestable evidence on the 
fashioning and the number of strakes for reconstructing 
the sides. The midships and after parts consist of two 
large fragments: the lower part (strakes D-H) which 
lay almost in its original place longitudinally but was 
displaced sideways by about a metre, and an upper part 
(strakes I-N), which partially underlay it and had shifted 
forward a good 4 m (Plate 6.I). The two parts became 
separated from each other and from the bottom by the 
lengthways breaking off of strakes D and I. The breaks 
occurred here because the most scarfs between floor 
timbers and the lowermost futtocks were situated above 
strake D; and the scarfs between the lower and upper 
futtocks, above strakes H and I. Above strake D especial-
ly this was a weakness in a structurally important part 
of the hull. The forward part of the side still numbered 
ten strakes (D-M). The fact that the top parts of futtocks 
25½, 26, 29 and 30 project above strake M confirms that 
the fourteenth strake (N), of which fragments survived in 
the after part to both port and starboard, initially contin-
ued to frame 30 or beyond, while from the foregoing it 
is evident that even a strake O existed. The strakes of the 
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Fig. 6.19. The starboard shell with the forebody, with the two square holes in strake J (fourth 
strake from the right) for the (missing) crossbeams 5 and 6 at frames 25½ and 29. 

Fig. 6.20. The starboard afterbody shell with the squa-
re hole in strake K for crossbeam 1 (in the foreground 
to the right of the repair plank), the small square hole 
for the drain, and to the right of this the damaged area 
where crossbeam 2 passed through the shell. 
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gunwales were composed of three or four planks of vary-
ing lengths, and were 42-52 cm wide. Insofar as could be 
established, there are no true ‘brother and sister’ planks 
to port and starboard, but planks of differing lengths 
arranged more or less arbitrarily. From strake G upwards, 
planks of more than 7 m long might be used. The short-
est is 0.8 m long (strake E at the bow). The lengths of 
the flat scarfs connecting the planks range from 34 to 48 
cm, while here too the plank ends project from the shell 
on the in- and outside. The  overlapping plank ends are 
joined in the same way as the flat scarfs in the bottom. 
All strakes are fixed in clinker fashion from fore to aft, 
also with twice-bent nails turned back into the timber, 
placed at regular intervals of 14-18 cm. In some places 
they are more closely spaced (Section 6.4.1). The planks 
are straight, to which we shall return in sections 6.4.1 
and 6.3.4. Yet they do not all have clean-cut, straight 
sides, as a result of which the width (or height) of the 
land between scarfed planks varies between 6 and 9 cm. 
This is the case especially along the metres closest to the 
stern and stem.

In strake J between frames 25 and 26 and at 29, there are 
two large, more-or-less square holes (fig. 6.19), through 
which the foremost two crossbeams had protruded. In 
strake K a similar square hole appears, at frame -1 (fig. 
6.20). In the same strake, immediately above frame 2 
there also seems to have been such a hole in the shell. 
The dimensions of the hole above frame 29 originally 
were about 20x20 cm; those of the hole at frame 25½, 
about 23x23 cm. The hole at frame -1 to starboard mea-
sures about 16x16 cm, while in the port shell it is about 
18x20 cm. The relatively slight damage to the edges of 
the two holes for the protruding crossbeams to starboard 
in the forebody (at 25½ and 29) and the fact that this 
part of the starboard side has remained almost undam-
aged and still articulated from top to bottom, support 
the idea that the beams were deliberately hewn or sawn 
through before the final disintegration of the ship. Be-
sides, the shelf timber G found in situ and fixed to the 
futtocks closes off one of the openings (Plate 6.V B). This 
was probably done to strengthen the weak part of the 
shell that resulted from removal of the crossbeam, but it 
may also indicate an adjustment or change to the layout 
of the ship. The two observed square-finished edges of an 
opening in strake L, directly above the square-finished 
top of frame 25, indicate that this gap too had once held 
a shell-penetrating crossbeam. It seems highly likely that 
this had been the case too above frame 19 or between 18 
and 19 (the likely place for a mast beam), although no 
shell planking survived here. 

Between 2 and 3 there is a small square hole (10x10 
cm) in strake J (fig. 3.20), which probably is the open-
ing through which the wooden drain passed (see section 
6.2.2). The sieving of sand from the hold yielded a square 
oaken ‘lid’ or ‘cover’ 13x13x3 cm). At its back, part of the 
edge has been cut away, leaving a square of almost 10x10 
cm, standing proud 1.5 cm (figs 6.53-114 and 6.54). A 
little off-centre in this square is a small, 6-mm hole con-
taining a remnant of iron, probably belonging to a pin 
with a ring or a cotter pin hole. The small square part 
fits exactly into the scuttle in strake J and may very well 
have served to close it when for some reason the drain was 
not in use. Between frames 34 and 35 in strake M (and in 
strakes N and O) there is a trapezoid opening in the shell, 
about 45 cm wide at the bottom, and at the top - where it 
coincides with the top of strake M - about 62 cm. A sim-
ilar gap was observed in the Doel-I cog, in a very similar 
position in the bulwark. 

In 1985 a wall painting depicting a cog was discovered 
in a cellar vault of the town hall of Wismar, and it shows 
just such a gap. The image dates from the 14th or 15th 
century. Although the opening in the painting is shown 
more amidships, we may assume that a similar feature is 
depicted. The image (fig. 6.21) offers no clues as to the 
function of the hole. A likely explanation is that the crew 
could push a gangplank through it. An opening for drop-
ping and weighing an anchor is another possibility but 
seems less plausible. Close to the stern in strake K, both 
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Fig. 6.21. The opening in the gunwale of a cog, 14th-/15th-century fresco 
in the town hall of Wismar, Germany (after Förster 2000). 
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to port and starboard, there are holes 5 cm across, through 
which a rope could be passed for securing the rudder. The 
detached shell plank AY, given its findspot in the after-
body, must have been one of the first timbers to have bro-
ken off as the ship disintegrated. Most probably it is part 
of strake O between frames -1 and 8 on the port side. 

Port side
The surviving part of the port side (strakes D-I) provides 
little more evidence than the starboard side. Three or four 
planks per strake were used. The side remnant, preserved 
almost in one piece, lay in its correct place lengthwise. 
Bottom strake B especially had broken longitudinally, 
which caused the entire piece to collapse sideways. On 
this side, the scarfs between the floor timbers and the 
lowermost futtocks were located mainly above strake C. 
The after part of the shell had presumably broken off pre-
viously (strakes J-N), taking along the upper part of the 
sternpost (fig. 6.22). In it, strake K above frame -1 dis-
plays the hole corresponding to its starboard equivalent, 
through which the aftmost crossbeam 1 once protruded. 
The absence of the rest of the upper part of the port shell 
with its upper futtocks and ceiling planks, may, as was 
suggested above, have drifted away, but may also be the 
result of demolition and deliberate removal of the mid-
ship and forward crossbeams. 

Caulking: sintel clamped moss caulking
Before the V-shaped floor timbers and futtocks were fixed 
into the shell of the ship, the seams were caulked on the 
interior with moss. This was done also to the seams in the 
clinker-built parts of the bottom aft and fore, and between 
the stern- and stempost and the hood ends of the shell 
planks. The seams in the carvel-laid part of the bottom 
were treated only externally with sintel clamped moss 
caulking; this was not done until the hull was completed. 
The same goes for the seams on the outside of the clin-
ker-built sides and those between the plank ends and the 
stern and stem on the outside. The cross-cut ends of the 
planks at the scarfs were not provided with moss caulking 
neither on the inside nor on the outside. By contrast, this 
probably was the case around the protruding crossbeams 
on the outside of the shell. Also cracks in the shell planks 
were externally closed in this way. Between overlapping 
plank ends (in the scarfs), a thin layer of moss would be 
put, and also under the repair planks on the inside and 
outside of the shell. Whether under the ‘bilge laths’ also 
moss had been used was not recorded during the excava-
tion; but it is likely. 

45. Vlierman 1996a; fig. 6.23.
46. Idem., 54.
47. Idem., 58 and 77.
48. Idem., 31.
49. Cappers et al. 2000, 584.
50. Mook-Kamps 1997, sample 17; see also Appendix.

The moss was held in the seams with laths of oak wood 
(Quercus sp.), which in their turn were kept in place 
with iron sintel clamps. This method is known as sintel 
clamped moss caulking (fig. 6.23).45 The origin of this 
caulking method should probably be sought in the Celto- 
Roman inland shipping tradition in and (immediately) 
north and south of the Alps. This method was not part of 
the Nordic or Viking shipbuilding tradition. The sintel 
clamped moss caulking associated with the cog-building 
tradition, i.e. the development from sintel nail to sintel 
clamp, probably occurred in the Lower Rhine region and 
(later) in northern Germany, i.e. the Hanseatic region.46 
The sintel clamps used in the Nijkerk-II cog are of the 
D type, variant 2. This type was in use between about 
1260 and 1350; variant 2 probably from around 1300.47 
The clamps are not large. The roughly oval centre part 
is 35-50 mm in length. Overall, about 1100 m of moss 
caulking was applied to the shell seams. the average dis-
tance between the clamps of about 7 cm (centre to centre) 
means that in this ship some 15,000 to 16,000 sintel 
clamps were used.48 

Identification and pollen analysis of the moss caulking
The caulking itself consists of a single species of moss: 
sphagnum moss (Sphagnum cuspidatum), which usually 
is gathered from a wet, boggy or peaty habitat such as 
heathland, peatbog, ditches and reedland.49 Sphagnum 
cuspidatum will grow abundantly both in oligotrophic 
peatbogs and in the less eutrophic parts of fenland in the 
low-lying parts of the Netherlands. For reasons of conve-
nience and economy, the provenance will not have been 
too far from the shipyards. Pollen analysis of the moss 
caulking made it clear that the sample is a pure, be it de-
graded moss preparation, and contains little pollen (trees 
63%, herbs 62%). The tree pollen divides into: alder 
18%, hazel 8%, birch 3%, oak 4%, beech, willow, lime 
and elm 0.5%. The herb pollen divides as follows: heather 
36%, cereals 11%, grasses and cyperus grasses 5%, arable 
weeds 4% (including mugwort, cruciferae and narrowleaf 
plantain). Local: peat moss 120%, bracken and dryopteris 
ferns 1%. Undetermined: 0%. This means that the moss 
grew in oligotrophic conditions in a large peatland adja-
cent to reclaimed land, heathland and trees of many types, 
growing in an open landscape.50 
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Frames, floor timbers, V-shaped timbers and futtocks
The bottom and sides are held in shape with frames (fig. 
6.24), composed of straight floor timbers on the carvel-
laid part of the bottom, and V-shaped floor timbers in 
the narrowing fore- and afterbody and on the stern- and 
stempost. The floor timbers are extended up the sides 
with lower and upper futtocks (Plate 3.IV A).  Possibly 
some (short) upper futtocks had been extended with a 
third futtock. Between the futtocks of 15 and 18 to port 
(beside the mast) an extra futtock had been fitted (17½). 
Between 25 and 26 this is the case above crossbeam 5 to 
starboard (25½). This was done to fill the space between 
the frame and futtocks placed somewhat aft in the after-
body and the somewhat forward position of the frame 
and futtocks in the forebody. The floor timbers are quite 
massive: 18-24 cm wide and 15-20 cm thick or high; the 
V-shaped floor timbers are up to 30 cm high. The broad-
est floor timbers are found in the mast-step area to give 
the construction extra strength to support the mast. The 
lower futtocks generally have a width of 10-15 cm and a 
thickness or height of 8-15 cm, while the upper futtocks 
are rarely wider or thicker than 10-11 cm. The V-shaped 

floor timbers of frames 1, 2 and 29 and 30 above the 
stern- and stem hook each have a single limber hole, and 
the floor timbers of frames 4 to 26 each have two, above 
the transition from the keel plank to the garboards, while 
the straight floor timbers in 8-22 have additional limber 
holes also above the middle of the B strakes in the bot-
tom. These limber holes are about 5-6 cm high, and about 
11 cm wide; they have an inverted U shape with the sides 
somewhat everted. In some V-shaped floor timbers they 
are triangular. 

The floor timbers 10-24 to starboard either extended to 
the join of bilge strake C and strake D, or ended above 
the middle of strake D; to port they ended above strakes 
B and C, floor timber 15 being the sole exception. The 
scarf joining it with the lower futtock there is on the port 
side above strake E. The adjacent floor timbers both to 
port and starboard are barely if at all staggered in length 
with respect to each other, but generally end at the same 
level, where they have a flat scarf with the lower futtock. 
This creates a structural weakness at the transition from 
the bottom to the sides, which is all the more remarkable 
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Fig. 6.22. The piece of after port shell found detached on top of the wreck 
with the upper end of the sternpost with transversely across it frame-8. 

Fig. 6.23.  Clamped moss caulking (moss, moss lath and sintel clamps) 
in the seams of the carvel-built bottom (only on the outside), on the inside 
and outside of the shell in the seams of the clinker-built sides and the 
manner of attachment of the shell planks with double-clenched nails. 
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given the great attention given to the composition of the 
bottom. Maybe the shipbuilders ran out of suitable longer 
floor timbers. The V-shaped floor timbers in the afterbody 
and forebody in general are asymmetrical and rarely cover 
more than the garboards (A) and the immediately adja-
cent strakes (B). Just here and there, and generally alter-
nating between port and starboard, does the longer arm 
extend to strake C. The V-shaped floor timbers of frames 0 
to -9 and 26 to 36 (and beyond) are not fixed to the ris-
ing ends of the stern- and stem hook or to the stern- and 
stempost. The somewhat less massive lower futtocks are 
fixed to the ends of the heavy floor timbers. The scarfs be-
tween the lower and upper futtocks between -2 and 31 sit 
above strakes G, H or I and are almost always staggered. 
This shows greater consideration for the strength of the 
construction. In as far as observed, the bow and stern floor 
timbers (frames -3 to -8 and 32 to 39) seem to have had 
just single futtocks on both sides. 

The missing V-shaped floor timbers 40 to 42 probably 
continued right up to the gunwale. In the short upper 
futtocks with square lower ends (above frames -1, 2, 25½ 
and 29) are treenail holes with diameters of 5 cm for 
fixing the upright parts of the knees on top of the pro-

truding crossbeams. At frame 10 on the starboard side the 
strakes J, K and L also were found to have treenail holes 
with this diameter (Section 6.2.2). In some (thin) ends 
of frame timbers also nails instead of treenails might be 
used to secure the scarfs, to join up frame parts. In frame 
0, at starboard strake L, there is a horizontal groove 4 
cm wide and 1.5-2 cm deep, most probably a rabbet to 
accommodate the outer plank of a small deck between the 
aftermost two crossbeams. In frame 26, just above strake 
F and below the fifth ceiling plank, a spacious triangular 
rabbet was cut which continued right to the shell and in 
which sat a remnant of a ca 4 cm thick plank. Initially it 
was thought that this held a transverse timber of the hull, 
doubling as a support for a platform, of which the plank 
remnant was a part. In reconstructing the cross-section of 
the hull it became clear that the rabbet must have held a 
vertical support of a forecastle (Section 6.2.2 and Plates 
6.IV A and B and 6.V A and B).

Keelson with mast step
Above the keel plank and on the floor timbers (4 to 26) 
lies a massive keelson with a broadened mast-step area 
(fig. 6.25). The timber is 9.12 m long, has a maximum 
width (at the mast step) of 40 cm and a maximum thick-
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Fig. 6.24.  The V-shaped and straight floor timbers and lowermost futtocks on the bottom and the port side, viewed from the bow. The V-shaped floor 
timbers and futtocks of the forebody and the starboard shell have already been removed. 
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ness of 22 cm. It was made from a gnarled tree trunk. The 
lowermost part of the trunk, i.e. the foremost 5 m of the 
keelson including the widened mast-step part, is roughly 
rectangular in section. The after part too is rectangular, 
but still displays more of the (squared) shape of the tree 
trunk, with its natural curve remaining recognizable. 
The broadest part, the mast step with the hole to take the 
heel of the mast, is 2 cm higher than the forward part of 
the keelson. The upper surface of the keelson from there 
runs in a straight line to about 2.85 m aft of the hole. 
There we see a clear distinction from the after part of the 
keelson, which starts here 1.5 cm above the foregoing 
part. Taking into account on the shape of the trunk, its 
lower surface where it crosses the floor timbers has been 
somewhat cut away in sixteen places so that it partially 
engages with these frame timbers. The keelson was fixed 
to most of the frames with a single, oblique, blind treenail 
(diameter 2.5 cm). Some treenails penetrate (in)to the keel 
plank. 

The ca 2.25 m long and 40 cm wide mast-step part con-
tains the hole for the heel of the mast. The dimensions of 
the hole are: length 48 cm, width 21 cm, depth 13 cm. A 
small, 6 cm thick plank was (at some later time) placed 

into the hole aft of the mast, and this was probably also 
the case forward of the mast. The latter may have served 
to jam the mast fast into the hole. Probably the ship ini-
tially had a mast with a heel of about 42x21 cm; during 
its final years maybe one of about 30x21 cm. In the bot-
tom of the hole a cross was carved out (fig. 6.26), to star-
board connecting to a drilled hole, which opened above 
the bottom just forward of frame 18. The carved cross and 
the drilled hole served to drain away (rain)water, so as to 
stop the base of the mast and the mast step from rotting. 
Near the little plank, the top surface beside the hole on 
both sides shows cutmarks hewn obliquely towards the 
centre, which indicate the probable earlier presence of yet 
another differently-shaped infill or structure. The stepped 
upper surface of the keelson at 2.85 m aft of the hole for 
the mast may point to some vertical construction (a bulk-
head?) at this spot. On the rear end of the keelson rested 
a plank of about 4 cm thick, which in a sense formed 
an extension of the keelson and continued to the rear of 
V-shaped floor timber 1. 

Riders
To take the sidewards pressure of the mast, riders were 
fixed to the massive floor timbers 17-19 on either side 
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Fig. 6.25. The irregularly shaped keelson with the broader mast-step part. 

Nijkerk II kogge

Nijkerk II kogge

59

2.27

2.26Fig. 6.26. The hole for the heel of the mast with the carved cross, the 
drainhole for water, the small plank set into the hole to the rear, and the 
hewing traces belonging to an earlier construction at the spot and the 
hewn rabbet for a small plank in the front of the hole. 

of the mast-step part of the keelson (fig. 6.27 and Plates 
6.III C and 6.IV B). These ‘extra’ floor timbers lie with 
their upper surfaces flush with the keelson and run (al-
most) horizontally to the outer edge of the bilge ceiling 
strake (B). On the underside they are notched so as to 
engage with the first ceiling plank and the bilge ceiling 
strake. They are fixed with three treenails each (diameters 
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2.5 cm), most of them blind, to the floor timbers, with 
a few extending down to or into the bottom strakes. The 
ends of some of the knee riders are fixed with a nail onto 
the bilge ceiling strake and/or the keelson, probably to 
hold them in place during the boring of the holes and 
insertion of the treenails.

Mast support?
Beside the mast step, to port, a knee-shaped piece of co-
nifer wood (130, fig. 6.28 and Plate 6.I) was found on 
the roundwood floor (Section 6.5.3). The knee, roughly 
squared on all sides, forms an angle of almost 90°. The 
short arm is 45 cm long, 8.5 cm wide and 5.5 cm thick. 
The longer arm is 72 cm long and 8 cm wide and thick. 
In the short arm are two nails with heads 2.5 cm across. 
The timber may have been attached to the keelson, im-
mediately aft of the hole for the heel of the mast, where it 
may have served as a support to which the bottom end of 
the mast could have been tied for holding down the mast 
in its hole. However, no attachment points have been 
observed on the keelson. A somewhat similar knee was 
found in its original position in the Nijkerk-I cog (see 
section 8.2.2). Alternatively, the knee may have served to 
support some kind of partition (Section 6.2.2). As already 
mentioned in section 6.1.4, nothing survived of the mast 
or other spars. 

Ceiling and roundwood floor, ceiling up to the cross-
beams
The vessel had a ceiling consisting of six strakes (A-F) on 
either side of the keelson and continuing to the six low-
ermost protruding crossbeams (figs 6.8 and 6.27, Plate 
6.III C). The ceiling planks were not placed side-by-side, 
but with a space of about a plank’s width. Such open ceil-

ings generally occur (only) in late-medieval vessels and 
principally should be regarded as parts of the longitudinal 
frame of the ship and not as a covering of the frame to - for 
instance - hold a cargo. The bilge ceiling strakes (B and C) 
are more massive, and ran between floor timbers 9 and 24, 
though some may have been longer (the ends of the ceiling 
planks to port had been destroyed by the digging of a rec-
lamation ditch; starboard ceiling plank C was missing alto-
gether). Together with the keelson they form the principal 
parts of the longitudinal frame and ensure the internal 
rigidity of the bottom. The thick B and C ceiling planks 
lie above the turn of the bilge and the base of the sides, 
where they were placed to counter the weakness caused 
by the more-or-less aligned scarfs between the floor tim-
bers and the lower futtocks. Such massive ceiling planks 
are also known as ‘lateral keelsons.’ They are about 6.5 
m long, 25-30 m wide and 11-12 cm thick, and on their 
underside have deep or shallow notches to accommodate 
the transverse timbers in the same way as the keelson does. 
In putting two of these heavy bilge ceiling strakes into 
both sides, the shipwright clearly did acknowledge the 
vulnerability of the turn of the bilge, while in positioning 
of the scarfs joining the floor timbers to the lower futtocks 
he seems to have disregarded this problem. In the middle 
of the bottom, between the keelson and the bilge ceiling 
strakes, there are thinner ceiling planks (A strakes), start-
ing between frames 6 and 7, and continuing to frame 26. 
They are a good 8 m long; about 30 cm wide; and 5-7 cm 
thick.
 
Both the first ceiling planks beside the keelson and the 
bilge ceiling strakes had been extended fore and aft with 
shorter pieces, up to 30-70 cm short of the stern and 
stem. This probably went for all ceiling planks. The ob-
served flat scarfs indicate that the ceiling strakes were 
composed of three to six planks. With the exception of 
the fifth ceiling strake (E), which was 35-40 cm wide, the 
others are no more than 30 cm wide. The foremost and af-
ter planks in some cases are just 20 cm wide. The narrow 
planks usually were fixed to each of the underlying frame 
timbers with single treenails, sometimes two (diameter 
2.5 cm). The ceiling planks were pegged in a single go, 
together with the shell strakes and frame timbers. The 
A ceiling planks immediately beside the keelson and the 
fourth and fifth planks (D and E) usually are secured with 
two treenails per frame, but sometimes with just one. 
The only recovered fragments of the sixth ceiling plank 
(F), with single ones. There where the plank insufficiently 
engaged with the floor timber, also nails were used. These 
nails may initially have served to hold the planks in place 
while the treenail holes were drilled and the treenails Nijkerk II kogge
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Fig. 6.27. The broader mast-step area of the keelson with the hole for the 
heel of the mast, the buttress timbers overlying the floor timbers, which are 
set across the A ceiling strakes and continue onto the B ceiling boards. 
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inserted. The massive B bilge ceiling strakes despite their 
important function were fixed with just one treenail per 
frame member. The equally massive C ceiling planks usu-
ally with two, sometimes one. Remarkable about these 
heavy bilge ceiling strakes also are the thick nails, which 
were countersunk in carved-out cavities on the edges of 
the planks in some places: four on the port side and six on 
the starboard side (also Section 6.4.1). These nails too may 
initially have served to fix the planks before the treenail 
holes were bored. 

Roundwood floor
In the course of the excavation a curious ‘floor’ appeared 
immediately aft of the mast. It was about 2.8 m long and 
covered the full width (a good 3 m) of the bottom, up to 
and including the B bilge ceiling strakes (fig. 6.28 and 
Plate 6.I). The ‘floor’ was constructed as follows: between 
and on the frame timbers had been laid a large number of 
thin stems and branches of probably Alder (Alnus sp.) and 
Oak, and thin conifer logs cleft in three or four (probably 
Scots pine, Pinus sylvestris). The alder branches, with a 
diameter of 5-6 cm, on which in many cases the bark was 
still present, differed in length (0.5-2.5 m); the cleft logs, 
with an original diameter of about 20 cm, generally were 
no longer than a metre. They all lay transversely in the 
ship, and displayed clear traces of hewing and splitting 
(133-135; figs 6.28, 6.29 and 6.30). On the starboard side 
on the front of these branches and stakes lay a piece of 
woven willow withies (Salix), of about 80x80 cm, maybe 
part of a discarded basket or the like. On top of this, and 
on the rest of the roundwood floor, was a layer of straw 
and on top of this a layer of (coarse) sand. The step in the 
after surface of the keelson, rising by 1.5 cm at 2.85 m 

from the mast (as mentioned in section 6.2.2), does not 
coincide with a crossbeam at deck level, but is about 50 
cm forward of crossbeam 3. The roundwood floor starts 
quite abruptly aft of the hole for the mast heel, so that 
possibly, and also in view of the recovered knee of conifer 
wood (probably silver fir, Abies alba), there may have been 
a partition here too. So there may have been a separate 
(accommodation) area (about 2.85x3m) with a roundwood 
floor just aft of the mast. 

Ceiling above the crossbeams
On the starboard shell of the forebody was a seventh ceil-
ing plank (strake G). it is in fact a beam (a shelf clamb), 
3.3 m long, 12-14 cm wide and 4-8 cm thick. It had been 
fixed to the futtocks from frame 28 to beyond 34, with 
just three treenails and two nails. The beam had been 
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Fig. 6.28. The detached mast support[?] encountered beside the rear of 
the hole for the heel of the mast, on the roundwood floor aft of the mast. 

Fig. 6.29. The mast support[?] on the cleft stems of the roundwood floor 
to port. 

Nijkerk II kogge

Nijkerk II kogge

61

2.31A

2.30

Fig. 6.30.  Parts of some of the preserved, cleft and cut saplings and 
branches of the roundwood floor.
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joggled where it crossed some of the futtocks, so that it 
engaged with them. It is quite puzzling that this timber 
almost entirely obstructed the hole in the shell for the 
foremost protruding crossbeam. The crossbeam and the 
shelf clamb cannot possibly have been part of the ship 
simultaneously. This shelf clamb must have been fitted 
after the foremost crossbeam (no 6) had been removed (see 
section 6.1.4). A somewhat similar shelf clamb was found 
detached, overlying the starboard shell in the afterbody 
(GG in Plate 6.I). It is curved and 4.85 m long, 18 cm 
wide and 8-10 cm thick. It too has rectangular notches 
in its fore and aft ends laterally where it crossed the fut-
tocks. Yet this beam had been fixed in place by eleven 
treenails (Ø 2.5 cm) and four nails, of which one obliquely. 
Its shape suggests that it was an extension piece of a B 
or C ceiling timber. One of the treenail holes, roughly 
midway along the beam, has a deviating, oval shape mea-
suring 4.5x5.5 cm. Maybe the treenail had been the last 
by which the beam remained attached to the hull, and 
the peghole was worn wider by the to-and-fro motion of 
the wreckage. Overlying the shell strakes K and L of the 
starboard shell in the afterbody, fragments were found of 
two ceiling strakes (H and I) on the futtocks (Plate 6.I). 
The notches in the outer face of the upstanding knees 
which sat on top of the protruding crossbeams (Section 
6.2.2, figs 6.31 and 6.32, and Plate 6.IV B) indicate that 
above the protruding crossbeams as many as three ceiling 
planks (H-J) had been fixed. The notches in the top ends 
of these knees suggest that there had been a fourth (thick) 
plank or inwale along the gunwale. In all, therefore, the 
ship probably had ten ceiling strakes on either side of the 
keelson (A-J), including the inwale, but not counting 
shelf clamb G.  

Crossbeams with knees, beam-head guides, stringers, 
deck(s), windlasses, pump and drain/latrine, holes for 
crossbeams with knees and (other transverse) connecting 
beams 
The transverse rigidity of the ship at deck level was 
ensured by a series of transverse beams that protruded 
through relatively large, square openings in the shell. 
Some of these holes and the function of the crossbeams 
have been mentioned earlier in section 6.2.2. These open-
ings, as well as the square-cut top of frame 2 to starboard 
and the end of a complete crossbeam with knees found in 
situ, indicate that protruding crossbeams were located at 
any rate at -1, 2, 25½ and 29 (figs 6.19 and 6.20, Plate 
6.I). Treenails with diameters of 4-5 cm were observed 
only in the knees set atop the crossbeams to connect them 
with the futtocks and the shell strakes of the upper part of 
the side. Such treenails were also found in strakes K and L 
at the spot of 10 to starboard, which suggests a fifth cross-
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Fig. 6.31b. The front of the sawn-off starboard knee and the end of the 
crossbeam with the oblique rabbets for the shell planks.
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Fig. 6.31a. The rear of crossbeam 1 in situ with the sawn-off head of the 
knee.
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beam. If we assume that the crossbeams in the midships 
section were more-or-less regularly spaced, this implies 
that there must have been a sixth crossbeam as well, at 
17. The relevant shell parts were no longer present. The 
holes in the shell for the crossbeams in the afterbody (at 
-1 and 2) are in strake K; the others are a strake lower, in 
strake J. 

It has already been remarked that the square top of frame 
25 and the edges of a square opening in strake L immedi-
ately above it also indicate a crossbeam. The hole would 
have been about 20x20 cm. Also it seems obvious that 
there would have been a crossbeam immediately before 
the mast. The shell planks here are missing, but it is al-
most certain that such a crossbeam passed through strake 
L above 19 or between 18 and 19. Given the numbering 
of timbers from stern to bow and from below upwards, 
the sail beam must be crossbeam 7, and the beam above 
25 must be crossbeam 8. There are treenail holes with 
diameters between 3.5 and 4 cm in strakes J and K at 
frames -5 and -6 in the stern; those at -6 may in fact relate 
to the attachment of standing knees of an (in this position 
necessary) crossbeam-and-knee construction, be it one not 
protruding through the shell. Here probably was a bit 
as well. It cannot be ascertained whether this beam sat 
beneath or above the platform - probably the former. The 
treenail holes in -5 almost certainly relate to the attach-
ment of the after stanchions of the aftercastle which were 
probably interconnected across the top of the after deck 
(Section 6.2.2 and Plate 6.IV B). The gap in a detached 
ceiling plank (ii, Plate 6.I), which very probably comes 
from the port shell in the afterbody, once enclosed a cross-
beam, probably crossbeam 1. Although no 5 cm thick 
treenails have been recorded in or forward of frame 29 in 
the bow, it may be assumed that some support was needed 

there for a deck. Below in this section we shall return to 
this matter. 

Given the distance to the bow, there must have been an-
other transverse connection forward of 29 (the location of 
the foremost documented protruding crossbeam) - maybe 
one similar to that in the bow of the Nijkerk-I cog (Sec-
tion 8.2.2). The only potential evidence of this is a notch 
in the top of the C ceiling plank above 31 and some extra 
treenails in the lower futtock of 31 on the starboard side. 
But more probably we are in fact dealing with the attach-
ment of the foremost stanchion of the forecastle (Section 
6.2.2). A ninth protruding crossbeam does seem a possi-
bility above the squared top of 35. The beam would then 
have rested on the top of the L strakes and the frame heads 
with just a rabbet, and would have protruded through the 
(later cut?) opening in the shell (Sections 6.2.2 and 6.3.3 
and Plates 6.IV A and B, and 6.V B and C). In the A and 
B ceiling timbers above 28 to starboard too, some extra 
treenails were observed (Plate 6.I). There is nothing to 
suggest that this vessel ever had so-called ‘side stems’ on 
either side of the stempost, fixed on the inside across the 
ceiling and frame timbers. 

Crossbeam 1
The complete aftmost transverse connection, comprising 
crossbeam 1 and two knees, was found to starboard of 
the midship section, roughly longitudinally to the ship 
(fig. 6.31 and Plates 6.I and 6.VIII). It was a crossbeam 
protruding through the shell on either side, carrying 
standing knees both on the starboard and the port side. 
These knees were joined together by a vertical flat scarf. 
The heads of the knees did not protrude above the gun-
wale. Crossbeam 1 has a maximum length of 4.7 m, is 
20x20 cm across, and at 10 cm from both ends has a rab-

Fig. 6.32 The rear view of crossbeam construction 2 with the location of the 
four stringers (A to D). 

1 m
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bet around its upper surface and sides, 3-4 cm wide and 
3 cm deep. The rabbets were made in the sides where the 
beam pierced the shell. On its lower surface is a similar 
rabbet, yet at a plank’s width further inward, owing to 
the clinker-style construction of the shell. This bottom 
rabbet engages with the top of strake J, while the beam 
itself emerges through strake K. The remaining core of 
the beam, i.e. the size of the holes in the shell into which 
it was fitted, measures about 16x16 cm on one end of the 
beam and 18x18 cm on the other end. These dimensions 
almost perfectly match those of the gaps in the K strakes 
at frame -1. The smaller hole is to starboard. Crossbeam 1 
was recovered with its aft side forward, probably having 
drifted forward at the time when the port shell became 
detached in the afterbody. Laths had been nailed to the 
knees both on the front and rear. The forward lath still is 
almost complete. It consists of two pieces, with a com-
bined length of 4.2 m, their height ca 4.5 cm, their thick-
ness 3 cm. The lath was applied about 5 cm below the top 
of the horizontal part of the knees, and fixed with fifteen 
nails. 

In the final reconstruction, a detached lath (NN) found in 
the afterbody could yet be placed. This lath, 7 cm high 
and 4 cm thick, had been fixed about 5 cm below the one 
mentioned above, where it served to support deck planks 
between crossbeams 1 and 2. The laths had held the deck-
plank ends down and in their place. Of the lath on the 
rear of the knees, just two fragments were found, on the 
port knee, at about 14 cm below the top. A well-finished 
flat scarf at the end of one of the pieces shows that this 
plank too had consisted of at least two parts. Original-
ly these planks, which together extended at least to the 
starboard knee, had been attached to the rear of the knee 
by six or seven nails. No nail holes were observed in the 
starboard knee, maybe because the wood was too degrad-
ed. Yet it may be assumed that this lath, like the one on 
the front of the knee, had extended across the full width 
of the ship. The lath on the rear of the knee had served 
to hold in place the planking of the small after platform, 
that rested on the crossbeam. No nail holes were observed 
in the upper surface of these laths, that might point to a 
connection with (deck) planks. Curious and unexplained 
is the absence of the uppermost 20-25 cm of the starboard 
knee. Its head had been sawn off at the place of a treenail 
connecting it with the upper futtock of frame -1 and 
strake N. Another point of interest is the wide space be-
tween the outward side of the knees and the inside of the 
shell. We shall return to this in section 6.3.2. 

Crossbeam 2
The second full transverse connection, consisting of cross-
beam 2 with a standing knee on both ends, the two joined 
by a connecting beam, and a rider beam covering the 
horizontal surfaces, lay to starboard at the very spot where 
it had protruded through the shell. The crossbeam was 
without doubt still connected with the shell when in the 
process of wreck formation the top part of the starboard 
shell of the midship section and stern was pushed 4 m for-
ward (Section 6.1.4, figs 6.3, 6.6 and 6.32 and Plate 6.I). 
The starboard lower futtock of frame 2 is finished square 
on top and thus indicates where (reckoned from the stern) 
the second protruding crossbeam had been positioned. Yet 
the necessary square opening to accommodate it in strake 
K is lacking, having been dug through by a reclamation 
ditch. The entire crossbeam construction had toppled for-
ward and was found in situ, with the after side facing up. 
Crossbeam 2 has a length of 5.6 m and in section is about 
20x20 cm. At 17 cm from either end, as in crossbeam 1 
a rabbet was cut in the upper and lateral surfaces, 3.5 cm 
wide and 1-4 cm deep (Plate 3.IV B). At the underside of 
the beam is a similar rabbet, 3 cm deep, a plank’s width 
further inward. This rabbet engaged with the top of shell 
strake J, while the sides of the square hole in strake K 
fitted into the top and lateral rabbets (also Section 6.4.1). 
The gaps in the shell for this crossbeam must have been at 
least 14x14 cm. 

In the underside of the crossbeam, at about 80 cm from 
the shell, an oblique rabbet was present: evidence of a 
stanchion? On the upper surface of the beam, starting at 
about 35 cm from either end, are two heavy knees. The 
horizontal parts of these are 25-35 cm high and 13-15 
cm wide. They each were fixed to the underlying beam 
by three 4-cm-diameter treenails and some massive and 
countersunk nails. Three of these thicker treenails also fas-
tened the vertical parts of these knees to the upper shell, 
right through the ceiling planks and futtocks. Between 
the knees, joined by a hooked scarf, a connecting beam 
was fixed: 3.07 m long, 25 cm high and 15 cm thick. This 
was fastened to the knees and the crossbeam by six 3-cm-
thick treenails. On the upper surface of the horizontal part 
of the knees and the intervening beam, a rider beam was 
mounted with five or six blind, 3-cm-thick treenails. This 
beam at the top of its rear side has a rabbet 6 cm wide and 
4 cm high, which to starboard runs on into the knee. In 
the rabbet lay the foremost ends of the planks of a small, 
slightly elevated ‘tweendeck’, that extended to crossbeam 1. 
In the rabbet no nail holes were observed that might have 
secured the planking. On the rear face of the crossbeam 
and the connecting beam, to port, several nail holes were 
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observed, which might relate to a vertical partition in the 
hold. On the front of the connecting beam between the 
two knees, to starboard, is a clamp, fixed at a slight angle 
with two nails. Slightly off-centre on the front of this 
beam is a countersunk nail.

On the front of the rider beam four rabbets can be ob-
served. These rabbets are 3 cm deep at the top, and to-
wards the underside of the beam become 7 cm deep, so 
their rear surface slopes downwards and inwards. The 
middle two are 24 and 19 cm wide with an interspace of 
85 cm, the outer two have widths of 15 and 20 cm. The 
distance between the latter two and the outer edges of the 
two middle rabbets is about 80 cm. These four bevelled 
rabbets were without doubt created to accommodate 
stringers, which rested on the knees and the connecting 
beam between them, and thence extended forward. 
The rabbets hold no treenails or holes of massive iron 
nails, so we must assume that the ends of the stringers 
rested loose upon the connecting beam and were held in 
place by the rider beam, which overlay them. The out-
ward sides of the two knees were joggled to fit the ceiling 
planks and the inwale. The space from the shell (about 35 
cm) is very large to accommodate a futtock. We shall re-
turn to this in section 6.3.2. The knees extended upward 
to the top of strake O. On the back of the vertical part of 
the port knee there was a bevelled notch, about 1 m above 
the crossbeam, which is a fairly obvious place to put a 
belaying rack: between the knees of crossbeams 1 and 2. 
Both to port and starboard, in the crossbeam as well as in 
the knees, treenails 3 cm in diameter were inserted one 
above the other and in a longitudinal direction. Surely 
these must have secured the foremost pair of stanchions 
supporting the aftercastle (Section 6.2.2). 

Crossbeams 3 to 8 (or 9)
Of course little can be said with certainty about the lost 
crossbeams 3 to 8 (or 9). All we know is that the square 
gaps in the starboard shell for crossbeams 5, 6 and 8 
measured about 23x23 cm, 20x20 cm and 20 x20 cm, 
respectively. With rabbets 3 cm deep for engaging with 
the shell planks, these beams must have been about 29x29 
and 26x26 cm in diameter. For crossbeams 3, 4 and 7 we 
may assume similar dimensions. A clue to the location of 
crossbeam 7 is the extra futtock (17½) between frames 17 
and 18 on the port side. Certainly there will have been 
standing knees (with interconnecting beams) on cross-
beams 3 to 6, witness the 4-5 cm thick treenails in the 
surviving frame timbers and shell planks. Whether this 
was also the case with crossbeams 7 and 8, inserted at a 
higher level, is impossible to tell, though it is quite likely. 
The knees must have been fixed onto the deck. Starboard 

strake L has survived between frames 3 and 15. Along this 
stretch, there is no evidence of a third crossbeam at this 
level, which implies that crossbeam 3 (passing through 
strake J at 10) with knees, a connecting beam and possi-
bly a rider beam, must have been elevated by about 1 m. 
This was necessary to support the stringers. Whether the 
described constructions on crossbeams 4 and 5 were ele-
vated to meet the underside of the stringers, despite the 
presence of crossbeams 7 and 8 is hard to tell, but seems 
quite likely. The distance between crossbeam 6 and the 
bow does suggest the original presence of a ninth cross-
beam, at frame 35 (Section 6.3.2). 

Guide
Under the starboard forebody of the ship, in the redepos-
ited sediment, appeared a piece of wood, triangular in 
section and 95 cm long. Two of its three sides are flat and 
straight at one end and measure 21 and about 18 cm in 
width, respectively; the third side is convex. The other 
end tapers to a point about 2 cm thick (fig. 6.33). The 
broadest, convex side holds two nails; roughly midway 
along the length is a third. A small part of the broad-
est end had been finished flat on the convex side. The 
wood species was not identified, but it certainly is not 
oak wood; its red colour suggests that it might be beech 
wood. During the construction of the Kampen Cog, Mr 
A.J. van den Heuvel recognised it as a ‘guide’, a piece 
of wood tapering forward into a point, to be fixed to the 
exterior of the hull with its thicker end up against the 
front of a protruding crossbeam (probably number 5) to 
protect the latter. Its function was to stop the protruding 
end from getting caught, for instance during berthing 
manoeuvres. 

Fig. 6.33.   The beam-head guide found detached under the forebody.
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Such beam-head guides have also been found in the 
15th-century, fully clinker-built wrecks in the Aber-Wrac’h 
river in Brittany (France)51 and at Vedby Hage in the 
Storstrømmen between Sjæland and Falster in Denmark,52 
while they are known also from the Norwegian cog find 
‘Ny Hellesund’.53 In the Doel-I cog, various specimens 
were found in  situ in 2000. The shape of these guides can 
be recognised on the hulls of vessels depicted on many 
medieval seals. Yet until the recovery of the Bremen cog it 

51. L’Hour & Veyrat 1994, 174-176.
52. Gøthche & Myrhøj 1996, 14 en 15.
53. Line Dokkedal, pers. comm. 2000.
54. Ewe 1972, 122 no. 42, 185 no. 168, 186 no. 170 and 191 no. 180. 

was unclear what they represented, since it had not been 
understood that the beams projected through the shell. 
In this instance, archaeology proved able to provide the 
answer. Some good examples of guides shown on seals are 
the second seal of Elblag (Poland) of ca 1350 (a cog), and 
the English seals of Rye (ca 1400), Sandwich (13th centu-
ry) and Southampton (second seal, 13th century), which 
show what probably are fully clinker-built vessels, ‘nefs’. 
(fig. 6.34).54

Fig. 6.34.  Civic seals of Eblag (= Elbing, Poland), ca 1350; Rye, ca 1400; 
Sandwich, 13th century; and Southampton, 13th century (3 x England), 
which show such beam-head guides. After Ewe 1972.
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Stringers and deck(s)
No beams or planks were recovered that could be attribut-
ed with certainty to a deck or decks. For a long time it 
was thought that the ship might just have had platforms 
fore and aft, maybe connected by thick planks along the 
gunwales, with stringers providing extra longitudinal 
stiffness. The Kampen Cog was provided with  a continu-
ous fore-to-aft deck (see Chapter 7). Evidence for an after 
deck are the laths fixed to the front and rear faces of cross-
beam 1, the rabbet in frame 0 to starboard, and the rabbet 
on the rear of crossbeam 2. The ca 1.5 m long platform for 
the helmsman, between the stern and crossbeam 1, sat ca 
10 cm lower than the small deck between crossbeams 1 
and 2. The latter small deck, just 70 cm long, most prob-
ably accommodated the great windlass for hoisting and 
lowering the square sail. The lower afterdeck rested on 
a V-shaped floor timber at its rear end, and forward was 
supported by crossbeam 1. The planks of the higher after 
platform rested on a lath fixed to the front of crossbeam 
1 and were held in a rabbet on the rear side of the rider 
beam on crossbeam 2. 

Remarkably, the decking planks, probably placed longitu-
dinally, seem not to have been fixed in place but were sim-
ply held down with laths on the front and rear of cross-
beam 1. The openings for four stringers in the front of the 
rider beam on crossbeam 2 are the only recovered evidence 
of a midships construction at that level. Given the similar 
elevation with respect to the keel line of these stringers 
and the top of crossbeam 8, we may assume that this 
vessel during the final phase of its working life had four 
stringers, about 9.6 m long, fitted between crossbeams 
2 and 8. As mentioned above, these stringers must have 
been supported by the knees, connecting beams, rider 
beams and crossbeams. The deck was almost horizontal or 
followed the sheer of the ship. Judging by the non-fixing 
of the ends of the stringers to crossbeam 2, it seems quite 
plausible and maybe more realistic that shorter stringers 
were installed between crossbeams 2 and 3 and between 
3 upto 7. Some of these, especially those between cross-
beams 2 and 3, may have been removable. This might 
well have been the case also between crossbeams 7 and 8. 

Further, it seems almost certain that the ship had hatches 
between the midship stringers between crossbeams 2 and 
3 and between 7 and 8. In the reconstruction drawings 
the stringers are shown as if they were all removable 
(Plates 6.IV A and 6.V B).  A transverse beam (sail/
mast beam) through strake L at 19 would seem a logical 
feature, though no concrete evidence was encountered. 
Having two crossbeams at different levels and close to-
gether (17 and 19) is not unlike the documented situation 

further forward (25 and 25½). Between the stringers, 
and between the outer stringers and the shell, very prob-
ably (removable) transverse decking planks were placed. 
Whether this midship deck continued forward from cross-
beam 8 with the same sheer cannot be ascertained, but it 
is to be expected. Quite remarkable is the total absence 
of scuppers in the shell at deck level. This means that all 
rainwater would have to be pumped overboard. The shelf 
beam G can only have been inserted after crossbeam 6 was 
removed. Presumably its sole purpose was to somewhat 
remedy the thereby weakened construction. 

Windlasses
On the after deck, probably between and against the in-
side of the foremost stanchions of the aftercastle, there 
must have been a massive windlass for hoisting and low-
ering the spar with the square sail; its drum must have 
been about 2.5 m long. For operating the anchor(s) there 
must have been a windlass or anchor bitt on the foredeck 
as well. This is fairly certain to have stood on and againstg 
crossbeam construction 6. Still it is imaginable that it was 
constructed against crossbeam 9. 

Bilge pump
The vessel without doubt will have been provided with 
one or two (fixed) pumps, but no wooden pump tube was 
recovered. Yet about 2 m aft of the mast, under the hull, 
a round, oakwood ‘lid’, 3 cm thick, was found, with an 
original diameter of 16.5 cm (figs 6.35, 6.53-116 and 
Plates 6.IV A and B and 6.V B). It has two opposing lugs, 
2 cm wide. The length of the lugs is unknown because 
they have both broken off, but this would have been 1-4 
cm. At the centre is a hole 3.4 cm across, with around it, 
set in a square, four small holes with a diameter of 1.2 
cm.  One of these holes is closed up with an octagonal 
wooden peg, jammed in with a wedge. Presumably this 
is the ‘lid’ of the top of a wooden pump tube. The central 
hole would have been for the pump rod. The two lugs 
probably served for its attachment with nails into the top 
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Fig. 6.35.  “Lid” of a pump barrel? Reconstruction of a pump barrel and lid. 
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of the tube. The purpose of the four small holes is unclear. 
Maybe they served as a vent when the pump rod was 
pulled up. Section 6.2.2 discusses a thin-worn area that 
was observed in bottom strake C (and B) between frames 
7 and 8. The worn area may have been caused by the foot 
of the pump having rested here. The most likely place for 
a pump on the bottom however is the space between floor 
timbers 2 and 4, just forward of the higher horizontal part 
of the stern hook. There never was an 3 floor timber. At 
the equivalent place forward, on the stem hook, there was 
not, nor had there been, any v-shaped floor timber 27; so 
this may have been the location of a second pump tube. 

Drain 
A curious elongated and trapezoid ‘box’ with a rectangular 
section (Plates 6.IV A and B and 6.V B) without doubt 
also relates to the pump. It was found detached in the 
afterbody, aft of the keelson (Plate 6.I). The box is 1.75 
m long, at one end 45 cm wide and 25 cm high; at the 
other, 8 cm wide and 7 cm high (fig. 6.36). It was made of 
planks 3 cm thick. The top, under and rear planks are of 
oak; the sides are of conifer wood. The broader end plank 
has a gap in the top, 35 cm long, while the sides at this 
spot remain at the same height (25 cm). The side planks 
each are attached to the bottom plank with twelve nails, 
the top plank with ten nails on either side in the top edges 
of the side planks. The rear plank is attached from below 
with three nails, and with two nails into the side planks. 
The top edge of this plank displays a concave, worn area 
midway along its length. In the bottom plank there are on 
one side three blind treenail holes with a diameter of 1.5 
cm, one of them still holding a  square piece of peg. Above 
it in the side of the ‘box’ sit two nails with flat heads (ca 
25 mm across) and an original length of ca 100 mm. The 
two seams between the bottom plank and the sides are 
somewhat V-shaped and caulked with moss. The narrow 
end of the box is open: a gap of 4x3 cm. Probably this was 
the receptacle into which the water from the pump would 
be spilled and from which it was released overboard. The 
opening in the top of the ‘box’ and the worn area on the 
upper edge of the rear plank suggest that the drain was 
also used by the crew for relieving themselves.
 
In section 6.2.2 it was already surmised that the 10x10 
cm hole in strake J to starboard between frames 2 and 
3 might have been the hole through which the drain 
protruded; at closer consideration, this seems as good as 
certain. This would mean that the drain had been fixed 
against or just forward of crossbeam 2. On the front of 
this crossbeam, to starboard, there is a clamp set at a 
slight angle. The distance from the side of this clamp to 

the exterior of the shell at the hole in strake J is 1.74 m. 
The thin end of the 1.75-m-long drain would then have 
protruded from the hull by 1 cm. 
This angled clamp may thus have held a small plank 
that served as a foot support in front of the latrine. The 
above-mentioned worn area in the bottom is about 2 m 
forward of this, which makes a direct link between the 
drain and the pump not very likely in this construction. 
A pump tube between frames 2 and 4 would in the lon-
gitudinal direction end almost up against the drain, but 
would have stood leaning towards the gunwale to have the 
bilge water emptying directly into the drain. If the pump 
tube stood vertically, there must have been a simple gut-
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4Fig. 6.36b. The drain beside the excavation area.

Fig. 6.36a. The complete drain/latrine in situ above the afterbody. 
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ter towards the drain. Yet in fact a very different situation 
and function may have prevailed. The available evidence 
does not allow a better explanation. Still we may assume 
that the square opening in the top was (also) used as a 
latrine. A crew member could in the envisaged situation 
be able to sit on the wear-hollowed edge of the rear wall 
of the drain, with his feet resting on a small plank fixed 
below between two stringers. A somewhat similar drain 
was encountered in the late-14th-century cog of Bremen, 
which however had a separate, almost square receptacle, 
while the vessel also had a proper latrine.55 among the 
sandy sediment in the bilge, a wooden lid was found that 
might have served to close the 10x10cm scuttle in the 
shell when the drain was not in use (Section 6.5.3 and fig. 
53-114). 

Castles, the aftercastle
In the first instance, no evidence was encountered of a 
fore- or aftercastle. Yet in crossbeam 2 and in the knees 
attached to it, on either side of the ship, two treenails 
can be seen one above the other. These treenails, with a 
diameter of 3 cm, are in the longitudinal direction of the 
ship, and directly above the top of strake F. They must 
have served to fasten the forward pair of stanchions that 
supported an aftercastle. The bases of these stanchions 
must have been attached to frame -1. The part of this 
frame found to starboard was badly damaged, while the 
corresponding part to port was never found. Therefore it 
is unclear whether the posts stood in a rabbet and/or were 
treenailed to the frame. The posts had been set against 
the rear of crossbeam 2 (on the front were stringers). The 
inward faces of the two stanchions may have supported 
the bitts of the windlass for operating the square sail. 
The thick treenails in  -5, as noted before, point to the 
attachment of the after stanchions of the castle. They were 
probably interconnected by a deck beam that ran across 
the afterdeck. They would have stood about 2.4 m above 
the small afterdeck. The deck of the aftercastle would 
have been about 3.2 m long, with a width of 3.65 m (aft) 
and 4.5 m (forward) respectively, at about 5.7 m above the 
keel line. Plates 6.IV A and B and 6.V B show what the 
castle may have looked like. 

Forecastle
At the transition of starboard strakes F and G a hewn-out 
gap is to be seen in frame 26. During the final reconstruc-
tion, it was concluded that this gap was likely to have 
held a vertical post. The gap was immediately forward of 
the (missing) crossbeam construction 5. To this beam may 
have been attached the after stanchions of the forecastle, 
comparable to the forward supports of the aftercastle. The 
semicircular repair on the outside of strake G, directly 

55. Lahn 1992, 162-163 and fig. 152.

below the position of the stanchion, indicates that the 
shell had broken here under the pressure of (excessive) 
weight and poorly judged construction (a V-shaped notch 
had been cut into the frame right down to the shell). Such 
a construction would certainly not have been applied in a 
new-built ship, so we may assume that this was a subse-
quent alteration. The underside of the forecastle deck was 
about 6.3 m above the keel line and some 2.65 m above 
the afterdeck. Presumably the castle had been about 3.2 
m long, with a width of 5.6 m (aft) and 4.3 m (forward) 
(Plates 6.IV A and B, and 6.V B). A good example of 
what the vessel may have looked like from aside can be 
seen on the second civic seal of the town of Damme of ca 
1300 (fig. 6.37).   

Repairs
The repairs observed on the hull can be divided into two 
groups: one group that  fairly certainly were made even 
during the building of the ship; the other, as later addi-
tions. Repairs from the building phase will be closed-up 
cracks, which usually appear (roughly down the middle,) 
longitudinally in a plank or in a narrow curve around a 
knot. They would be cut out open in a V-shape on the 
exterior of the shell, and closed up with sintel clamped 
moss caulking. Plate 6.III A shows the caulked splits in 
the bottom strakes. In the planks of the sides similar re-
pairs were observed in various places. The repairs on the 
outside of the port shell are marked in plate 6.V.C. Such 
cracks in the wood might occur in the course of the ship’s 
construction, as the timber dried out and shrank. They are 
a familiar feature also in other cog finds.
A different or additional method of repair is that of fixing 

Fig. 6.37.  The seal of Damme (Flanders, Belgium), ca 1300.  After Ewe 
1972. 
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a thin plank, usually 1-1.5 cm thick, to the interior of 
the shell. This would be nailed over a crack that had been 
caulked on the exterior. The most likely explanation of 
this procedure is that people were not altogether confident 
about a crack closed with clamped moss caulking being 
able to withstand the pressure of water from outside, and 
therefore felt it required further measures. For instance, 
on the inside of starboard strake H three thin planks were 
nailed over a caulked-and-sintel clamped crack, which 
have a joint length of 4.3 m, are 18 cm wide and 1.5 cm 
thick. Another example is a 2.7 m long and 18 cm wide 
plank on the inside of strake I in the forebody, below 
which, however, the crack had not been closed up with 
sintel clamped moss caulking. Between the planks, nailed 
to the shell, and the strake is a thin layer of Sphagnum 
moss. Strake F in the port shell has three repair planks 
(fig. 6.38). Starboard strake J amidships also holds such a 
plank (fig. 6.39). And aft of and below protruding cross-
beam 1, two further small planks sit on the inside of the 
starboard shell.
 
With the exception of these two examples, which were 
affixed in areas between frames, all such planks sit be-
tween the shell and the frame. Therefore most must have 
been put in place during construction, before the frame 
was built in. It was not established in every case wheth-
er there were cracks in the shell underneath these thin 
planks. The small planks nailed here and there onto the 
outside of the shell may well have been added while the 
ship was in use. A second type of repair are the patches 
inserted into the shell strakes. These are semi-circular in 
shape, with long bevelled edges. Their seams were closed 
with sintel clamped moss caulking. Among other places, 
such repairs were found in starboard strakes H and L and 
port strakes D, J and K, in the fore- and afterbody, respec-
tively. They seem to be repairs carried out while the ship 
was in use. The only construction that may have seen any 
replacement by way of repair, is the stern. In section 6.1.1 
it was already noted that this might be the case with the 
thicker false stern, given the filling-out planks on one side 
of where it adjoins the true sternpost. Indeed it may not 
be entirely ruled out that the false stem on the bow was at 
some time replaced. Besides, it is as good as certain that 
the starboard shelf clamb (G) in the forebody replaced a 
previous construction (Section 6.2.2). 

Timber use and processing
With the exception of the beam-head guide, all recovered 
fixed parts of the ship are of oak (Quercus sp.). The planks 
of the shell and the ceiling on the whole are rift-sawn. 
Cutmarks show that they were squared with an axe. No 
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Fig. 6.38. The inside of the port shell (without futtocks) displaying various 
repair planks, viewed from the stern.

Fig. 6.39. Repair plank on the inside of starboard strake J in the midships 
area. 
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sapwood was found on the edges of the planks forming 
the underwater body. As remarked before, much attention 
had been given to the laying of the bottom. In the clin-
ker planking of the sides and especially the higher parts 
(above the water line), the shipwright was somewhat less 
particular about his timber. Indeed there we see some 
sapwood on the edges. How the planks were used, with 
the heart turned inward or outward, or alternatingly, 
was not recorded in the excavation. On the inside of the 
bottom planks, twisted towards the stern and stem, a 
thin charred layer was observed beneath the frames only 
at plank F1, Which might be a (first?) indication that 
the planks of cogs were furnaced in order to make them 
amenable to bending. The stern- and stem hooks, the 
knees on the crossbeams, the keelson and the floor timbers 
were made from naturally-grown trunks and crooks, hewn 
into the desired shape with a squaring axe and/or an adze. 
On these parts, little if any sapwood was encountered. 
The lower futtocks were hewn from thick limbs or thin 
trunks, with here and there the circumference of the tree 
or branch still recognisable, including some sapwood. The 
generally thinner upper futtocks show that here the build-
ers were even less particular about the ultimate shape and 
finish. 

Fastenings and nail-hole plugs of temporary frames
The frames are fixed to the shell, the keel plank and the 
stem- and stern hooks with oak treenails (diameter 2.5-3 
cm). Generally with two treenails per plank width, and 
single ones in the case of narrow planks. The outside 
ends of the treenails are somewhat thicker. In individual 
planks they are aligned in a somewhat staggered way, 
creating a kind of zigzag pattern of treenails on the frames 
and strakes. A rough estimate of the overall number of 
treenails used in this vessel is about 3000. The treenails 
used for fixing the crossbeams were 4-5 cm thick. To what 
extent, or whether at all, any wedges had been driven into 
the treenails to tighten them was not recorded. Frames 4 
to 26 (Plate 6.III A) on the whole were fixed to the keel 
or hook by single treenails. Frames 8, 14, 15, 17 and 21 
had two, and in 12 there were three. The second treenails 
in frames 14 and 15 are blind ones, which also goes for 
the third treenail in 12. Besides, single blind treenails of 
conifer wood with a diameter of 2 cm were used at frame 
8, between 10 and 11, between 12 and 13, beneath 13, 
at 20 and beneath 21. Between 21 and 22 there are a 
further two, with a diameter of 1 cm, in the scarf joining 
the keel plank and the stem hook. These thin treenails 
are nail-hole plugs and served to close up nail holes, 
particularly those left by small planks nailed on in the 
process of construction. These would be temporarily fixed 
transversely across the keel plank and two shell strakes to 

hold them tightly together while a permanent frame was 
being inserted nearby. Holes with a diameter of 2 cm may 
sooner derive from thin treenails. Such holes were found 
around the future locations of floor timbers 8, 13, 17 
and 22. Without doubt these are treenail holes that show 
where during construction the bottom planks were fixed 
to temporary floor planks. These temporary floor timbers 
probably ran across the full width of the bottom. At the 
scarfs in the garboards it seems that during construction 
two planks about 0.8 m long had been nailed on, which 
held the A strakes tightly in place against the keel. For 
the temporary fixing of the next two bottom strakes (B) 
probably two planks ca 1.6 m long were used, fastened at 
the foremost and aftmost scarfs. After most floor timbers 
had been put in and treenailed, the temporary frame tim-
bers and planks large and small could be removed, their 
nail holes plugged with pegs to avoid wood rot, and the 
last of the permanent floor timbers inserted. 

The clinker joins between the planks in the sides were 
fastened with iron nails 110-130 mm long (fig. 6.40). 
The nails have a more or less round head with a convex 
upper surface forged into four faces, and a diameter of 
about 25-30 mm. The average space between the nails is 
16 cm. For joining the strake planks of the ship’s hull, 
in all some 5000 nails would have been used. Although 
no concrete evidence of this was found (or had survived), 
we may assume that the nails in the clinker-built shell 
had been driven from the outside inwards into pre-drilled 
holes. This would stop the plank from splitting along the 
row of nails. At any rate this precaution seems necessary 
for the shell planks, and for the frame planks at least ad-
visable. For the underlying timbers, a drill with a smaller 
diameter may have been used, as the nails tapered towards 
the point. In the 16th-century painting of a ship under 
construction (fig. 6.41), two braces are prominently in 
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led ‘cog nail’ or double-clenched nail. 
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view, holding drill bits of possibly different diameters. 
During the application of the nails, first the utmost tip 
as it emerged on the other side would be hammered into 
a right angle, before the nail was fully driven through 
the planks. After this, the now emerging end would also 
be hammered sideways, thereby driving the tip back 
into the wood (fig. 6.42). The result somewhat resembles 
‘iron stitching’.56 Such ‘cog nails’ are also known as dou-
ble-clenched nails. 

For joining the components of the crossbeam construc-
tions, not just treenails but also some thick iron nails had 
been used. In the fastening of stern-/stem hooks to stern-/
stempost, false stern/stem to stern-/stempost and in the 
bilge deals too, some of these massive nails were used. The 
iron strips on the underside and sides of the bottom end 
of the stern; the iron gudgeons; the never recovered rud-
der fittings; the two top bolts with a ring for suspending 
the rudder (the upper of which was not recovered); and 
the bolt through the stempost; these were the only larger 
and massive iron components and fastenings in the vessel. 
For fixing the oak laths onto the seams, use was made of 
sintel clamps of the D type, variant 2 (figs 6.53 and 6.54). 

56. Vlierman 1996a, 54.

They are not large: the roughly oval centre part is just 35-
50 mm long. In the vessel 15,000 to 16,000 such clamps 
were used (Section 6.2.2). Nijkerk II kogge
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Fig. 6.41. The fixing with boeitangen of a bilge strake in the course of the ‘shell-first’ construction of a small 
vessel. Anonymous painting by the ‘Master of Gouda’, 1565.  Stedelijk Museum het Catharina-Gasthuis, Gouda. 

Fig. 6.42. The insertion of double-clenched nails: holes drilled (1); nail 
partially driven in and its tip beaten sideways(2); nail fully driven in (3A); 
the tip again beaten sideways (3B); the double-clenched nail (4).  
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6.3 Construction data

In the foregoing sections prominent features in the ship’s 
construction and observations were discussed and in part 
interpreted. On the basis of which various conclusions can 
be drawn about the ways in which the ship was built and 
used: the ship’s biography. About some phases in its life 
quite a lot may be deduced with the means available to 
us, and less about others. The phases in this vessel’s life 
may be listed as follows:

1. Design
2. Construction
3. Use
4. Abandonment and demolition
5. Wreck formation and embedding

6.3.1 Design
We have no design drawings or blueprints or detailed 
descriptions of the building of cogs, nor is it likely that 
any ever existed. The surviving medieval images, espe-
cially on seals and in illuminated manuscripts, do provide 
some general data about the shape of the hull above water, 
about any fore- and aftercastles or both, about the rudder, 
about the mast and the rigging, and about the square sail. 
Also they may show various details. Until a few decades 
ago, it was unclear how reliable the evidence of these me-
dieval images was - especially regarding the proportions 
(e.g. the ship in relation to the depicted crew), and the de-
gree to which the seal maker had had to make allowances 
for the small round seal and the limited space into which 
to compress the ship’s hull. Certain details shown on the 
hull were a mystery as to what they represented (the pro-
jecting crossbeams and/or guides). Section 4.1 presents 
the definition of a cog as formulated by P. Heinsius on the 
basis of iconographic evidence.57 The cog wrecks found 
and investigated since then generally support this defini-
tion but also present variations. The wrecks in fact yielded 
a great deal of new, unknown evidence about the lines, the 
underwater body, the (sequence of) construction, the interior 
finish and partitioning, the protruding crossbeams, various 
details of construction, and the caulking method typical 
of cogs: sintel clamped moss caulking. The Nijkerk-II cog 
allowed the following observations and conclusions derived 
from them.  

Lines
The lines and plank drawings (Plates 6.V B and C) show 
a remarkably high-sided hull with a straight keel and 
little sheer, and with straight, inclined stern and stem. 

57. Heinsius 1956, 247 and 248.
58. Vlierman 1997b, 91.

The gudgeons show that the ship had a stern rudder. The 
stem is raked at an angle of 130° with respect to the keel 
line; the stern at an angle of 120°. The bottom, or more 
precisely, the underwater body, has a near-symmetrical, 
laurel-leaf-shaped outline. It is very sharp at the base of 
the stern and stem, but widens upwards because of the 
everted sides, so that the gunwales display a somewhat 
elongated half-walnut outline. As a result, the frames in 
the bow and stern are somewhat S-shaped. Only amidships 
is there a discernible rounded transition from the bottom 
to the sides: the turn of the bilge. Further fore and aft, this 
becomes ever less distinct, because of the torsion of the 
aft- and foremost planks and the transition from carvel- to 
clinker-style joining of the strakes. The A- and B strakes 
in the carvel-built part of the bottom, which ‘in no part is 
dead flat’, have a similar, rising and sleek line from the keel 
plank to the turn of the bilge. The C strakes are joined to 
these at a slight upward angle. 

The next strake, D, which is the first to run from stern to 
stem in clinker-built fashion, in its turn also adjoins strake 
C at a slight upward angle. The subsequent strakes (E-O) 
amidships are fixed together clinker-style, in an almost 
straight, everted line (ca 115°). This design produces a 
slender underwater body, while at deck and gunwale level 
the ship has - or appears to have - a voluminous fore- and 
afterbody, and an exceedingly spacious midships section. 
The forebody is somewhat wider than the afterbody. After 
the first trial sailings with the Kampen Cog, it became 
clear what this implied for the handling of the ship, about 
which more will follow in chapter 7. There are indications 
that this cog had castles fore and aft. The design, the lines 
and the construction of the ship reveal well-established 
shipbuilding knowledge and expertise. In other words, 
this is definitely not a prototype, but an example of a fully 
evolved vessel type.58

Measurement system, partitioning and tonnage
Before people started building the Nijkerk-II cog, the 
shipwright must have agreed with the client how large 
the ship was to be. Specifications for a cog to be built have 
never been encountered in historical records. Presumably 
global agreements would have been made, in part guided 
by the proportions known to the shipwright and the avail-
able timber - especially for the keel plank, the stern and 
stem hook, the stern- and stempost and the crossbeams. 
For the actual shape and dimensions of cogs we therefore 
have to rely on archaeological finds. 
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Measurement system
The only observed marks that most probably relate 
to measurements at the start of construction, are four 
grooves scratched into the wood across the full width of 
the keel plank (Section 6.2.2). Two of these, 7 cm apart, 
are side-by-side under floor timber 12; the two others 
were found under frames 17 and 18. The locations of the 
scratches do not correspond with e.g. the midpoint along 
the keel plank. During the final reconstruction on paper, 
the distance (measured along the keel line) between the 
aftermost groove underlying frame 12 and the rear of the 
sternpost was found to match the (reconstructed) length 
of the rear of the sternpost, measured from its scarf with 
the stern hook to the top of strake O. The same goes for 
the foremost groove (on the keelplank) underneath and 
the front of the stempost: his distance exactly corresponds 
with the length of the stempost. The sternpost originally 
was 4.95 m long; the stempost, 6.95 m. Be it that this 
length is just up to the top of the gunwale at the bow. 
The false stem on the bow is certain to have projected 
well above this and must have been about 8 m long. If 
the above hypothesis to explain these grooves is correct, 

they must have been scratched into the keel plank after 
the keel plank and the stern- and stem hook were in 
place. The two other grooves, 53 cm apart, may well have 
marked the place where the shipwright (initially) planned 
to put the mast. In the situation as excavated, the hole for 
the mast was 10 cm further forward in the keelson, while 
also it is not 53 but 47 cm long. 

The reconstructed bottom (Plates 6.III A to C) may be 
considered very reliable, so the measurements of the bot-
tom are well-established. Thanks to the recovery of the 
complete stern and stem hook and large parts of the stern- 
and stemposts, it also proved possible to determine the 
exact rake of the latter. The full lengths of the stern- and 
stempost could at first not be established, because the top 
end of the stempost was not recovered and about halfway 
along the sternpost a section is missing whose precise 
length was difficult to determine. As described above, 
these measurements could eventually be inferred after all. 
The exact measurements of the two recovered crossbeams 
are known; those of the six or seven others were derived 
from the definitive reconstructions of the thirteen drawn 

Table 1. Principal dimensions of the Nijkerk-II cog

Length of the keel, including stern- and stem hook 12.3 m

Length of the bottom (between the rising part of the stern- and stem hook) 11.0 m

Greatest width of the bottom (seam between C and D strakes at frame 17) 3.4 m

Overall length at gunwale level 20.0 m

Overall width at gunwale level at frames 17-18 8.7 m

Height of the stern (keel line to top gunwale level)  5.1 m

Height of the stem (keel line to top gunwale level)  6.2 m

Height of the side amidships (keel line to top of gunwale level at frame 17)  4.3 m

Length of stern 6.0 m

Length of stem 8.0 m

Length of crossbeam 1 (to outside of shell at frame -1) 4.5 m (3.7 m)* 

Length of crossbeam 2 (to outside of shell at frame 2 5.2 m (4.8 m)*

Length of crossbeam 3 (to outside of shell at frame 10) 6.6 m (6.3 m)* 

Length of crossbeam 4 (to outside of shell at frame 17) 7.0 m (6.7 m)*

Length of crossbeam 5 (to outside of shell at frame 25½)  6.2 m (6.1 m)*

Length of crossbeam 6 (to outside of shell at frame 29) 5.5 m (5.3 m)*

Length of crossbeam 7 (to outside of shell at frame 18) 7.9 m

Length of crossbeam 8 (to outside of shell at frame 25) 7.2 m

Length of crossbeam 9 (to outside of shell at frame 35)   4.4 m

Height of the hold  3.0 m

Length-width ratio of bottom                    3.2:1

Length-width ratio at gunwale level 2.3:1 

* The measuremenths shown in brackets are the global comparable size of the beam in the Kanpen cog. All measurements rounded to the nearest 10 cm.
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cross-sections (frames -1, 2, 4, 6, 8, 10, 12, 17, 19, 21, 
23, 26 and 29) and the top view composed from them 
(Plate 6.IV A). The cross-sections of frames -1, 2, 10, 17, 
19, 26 and 29 have been further elaborated and expanded 
(Plate 6.IV B). 

For the height of the sides, which towards the top are 
increasingly incomplete, assumptions were made for the 
reconstruction. On the one hand this was because of the 
missing parts, on the other because of the sometimes 
poor preservation of the surviving fragments. Because of 
shrinkage through drying-out or swelling through water 
absorption, the original widths of the planks were no 
longer certain. Nor could the lengths of the planks of the 
strakes be established, because parts were missing. The 
discovery of loose plank AY (Plate 6.I), the discovery that 
crossbeams must also have passed through strake L and 
the insight that roughly level with its top there must have 
been a deck, and the vertical beam on the outside beside 
the opening in the gunwale of the forebody - these all al-
lowed the conclusion that the sides from stern to stem did 
not number fourteen but fifteen strakes and that the ship 
not only featured an aftercastle, but (from a certain point 
in time) also a forecastle. The top strake (O) presumably 
did not continue all the way to the stern and stem. 

In general it may be said that the reconstruction pre-
sented in this study (Pl  tes  6.IV and V) very closely 
approaches the original hull lines, layout and dimensions 
of the Nijkerk-II cog. This simultaneously means that 
as a result of the above-mentioned misinterpretation (in 
the first reconstruction on paper) concerning the original 
place of the two recovered crossbeam constructions, the 
shape and dimensions of the scale model and the actual 
Kampen Cog contain errors. These concern the level at 
which the lower crossbeams were inserted and the parts 
above it - especially in the afterbody. Also no O strakes, 
and no seventh, eighth and ninth protruding crossbeams 
were envisaged either in the scale model or in the Kampen 
Cog. However, the location of the aftercastle built onto 
the Kampen Cog almost corresponds with the revised 
situation presented here. In this reconstruction too it 
is assumed that its width diminishes towards the stern. 
The forecastle similarly narrows towards the bow. The 
deviating hull shape of the Kampen Cog barely affects its 
handling properties, since the underwater body (draught 
about 2 m) remains almost unchanged. The presence or 
absence of a forecastle and the extra strake would have 
been of little consequence. Sailing trials (on the North 
Sea) anyway did make it clear that the Kampen Cog did 
require extra ballast on such trips. 

Layout and tonnage
The very sharp bow and stern sections were not well 
suited to stowing cargo. Therefore it seems quite likely 
that on the underside of the foremost beams supporting 
the aftercastle and on the after beams of the forecastle, 
at about 2 and 1.6 m above the keel line respectively, 
transverse beams were fixed onto which a deck was laid. 
In the afterward, such a deck could have had a surface of 
up to 1.4 x 3.4 m; in the forward of up to about 2.7 x 
4.4 m. The largest part of the ship’s interior may in any 
case be reckoned to the hold. In determining the length 
of the hold we may assume that this was situated roughly 
between crossbeam 2 (frame 2) - nail holes on the rear of 
the connecting beam and crossbeam 2 suggest a vertical 
partition there - and crossbeam 5 (frame 26). The hold 
thus was about 10 m long, had a greatest width below the 
deck (at crossbeam 4 and between the frames) of 7.5 m; 
at crossbeam 2 this was 5.1 m and at crossbeam 5 it was 
6.6 m. In these places, the width of the floor between the 
middle of the C ceiling planks was 3.6 m, 2.5 m and 3.2 
m, respectively. This amounts to an average breadth of 
the hold of about 4.75 m. The space (headroom) between 
the bottom of the deck and the top of the ceiling covering 
the bottom was about 3 m. This means that the volume 
of the hold would have been about 142 m³ (10x4.75x3 
m). If there was a separate crew compartment aft of the 
mast on the roundwood floor, about 2.8 m long, 3 m wide 
(widening upwards to 7.5 m; 5 m average) and 3 m high 
(2.8x5x3 = 42 cu m), then the available cargo hold would 
be about 100 m³, divided between a forward and an after 
hold. The vessel therefore had a gross cargo capacity of 
about 100 tonnes. This still excludes the space above the 
presumed small decks fore and aft. Of course, space was 
also needed for storing the tools of the trade, (anchor) 
cables, etc., and night accommodation for the crew.

Selection of materials
As is usual with late-medieval shipwrecks in the Zuiderzee 
area, the Nijkerk II-cog was built entirely in oak (Quercus 
sp.). The roughly 3000 treenails and the caulking laths too 
are of this wood species. A few thin pegs, the detached knee 
at the mast step and the sides of the drain are of conifer 
wood. For the stern- and stempost, the keel plank, the keel-
son, the bilge ceiling strakes, the crossbeams, the stringers, 
the straight floor timbers and some of the V-shaped floor 
timbers on the carvel-laid part of the bottom, the ship-
builder used (large parts of) tree trunks. For the stern- and 
stem hook, the massive knees on the crossbeams and the 
V-shaped floor timbers in the stern and bow, he carefully se-
lected suitable, naturally crooked parts of trunks and limbs.  
For the lower and upper futtocks, parts of thinner trunks 
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and limbs were chosen, while the planks were sawn from 
trunks. Judging by other late-medieval ship finds, the 
decking too would most probably have been of oak, while 
little can be said about the wood of the mast and spar, 
except that Scots pine (Pinus sylvestris) also known as deal, 
is the most likely.59 It never became clear whether a full 
‘brother-and-sister’ patterning was striven for in laying 
the shell strakes. 

The gudgeons, the metal plates, the bolts, the nails and 
the sintel clamps were made of wrought iron. The num-
bers of nails and clamps (about 5,000 and 15,000-16,000, 
respectively) are relatively large. Apart from the gud-
geons, the bolts of the upper two suspension points of the 
rudder, the (not recovered) rudder fittings and the bolt 
through the bow, the ship’s hull probably contained few if 
any further heavy iron structural or fastening elements. 

6.3.2 Construction: techniques and sequence
In his historical approach of the construction (sequence) of 
a cog and the (construction) techniques employed, Hein-
sius states that the shell planks were joined in clinker (or 
lapstrake) fashion.60 After due deliberation, given the two 
apparently different ways in which this was represented 
on seals, he arrived at the conclusion that this was not 
done in an overlapping fashion, as was known from the 
Viking shipbuilding tradition then already known from 
archaeological finds, but the other way around. Such a 
method would imply that the planks were applied from 
the top downwards, which is possible only in a frame-first 
rather than a shell-first approach. As to the exact execu-
tion of the keel, the stern, stem and crossbeams, barely 
anything could be said at the time. However, it had been 
established that in some images the shell planks seemed 
to extend beside the stern- and stempost. The archaeolog-
ical finds, including the Nijkerk-II cog, have confirmed 
that the above-water part of the shell was indeed entirely 
clinker-built. Yet not, as Heinsius believed, in an invert-
ed clinker fashion, but with simple overlaps like roofing 
tiles. The midships part of the bottom, by contrast, was 
found to be carvel-built. The curious construction of the 
keel with the stern- and stem hook and the posts rising 
from them, and the combined carvel/clinker-built shell, 
which above a certain height indeed extends alongside the 
stern and stem, is so far known only from the late-medi-
eval vessels of the cog-building tradition. The stern- and 
stem hook/keel plank/stern- and stempost construction is 
without doubt due to the shipbuilders’ reluctance to hav-
ing a seam between the thin keel plank and the stem- and 
sternposts resting upon it.61 Such a construction is indeed 

59. Vlierman 2007, 21.
60.  Heinsius 1956, 109-111.
61.  Vlierman 1997b, 84.

quite vulnerable if the ship is to be beached on a sandy 
shore. The crossbeams protruding through the shell are 
known also from other shipbuilding traditions.

Once the global dimensions of the desired vessel were 
agreed and the necessary timber was available, construc-
tion of the cog could start. This certainly took place in 
several phases. In each, particular techniques were em-
ployed and a predetermined result was envisaged. Only 
after completion would the next phase be initiated. Exam-
ination of the wreck remnants and testing the presumably 
followed procedures by building a scale model, and above 
all by building a full-sized replica, resulted in reconstruc-
tion of the following highly likely building phases and 
sequence, and of how they probably were executed.  

Construction phase 1: Keel plank, stern- and stem hook, 
stern- and stempost and temporary frames
After the keel plank and stern- and stem hooks were 
shaped, they were laid on fairly high launching blocks and 
joined together. Such blocks were necessary so as to allow 
enough space later to finish the exterior of the bottom 
and to drive in the treenails from outside for fastening 
the floor and ceiling timbers to the shell strakes; to caulk 
the exterior seams in the bottom; and to ream open any 
drought cracks arising during construction and close them 
with sintel clamped moss caulking. Then the stern- and 
stemposts were shaped, placed onto their respective hooks 
and joined to them. Between the surfaces to be scarfed 
together a layer of moss felt would be inserted. It has not 
been established whether this moss caulking was first 
impregnated with tar. Installing the stern- and stempost 
could not have taken place at a later stage, because no 
strakes other than the garboards could be spiked to the 
rising part of the hooks. Most probably the stern- and 
stempost were supported with struts to keep them secure 
at the correct rake. The aim and importance of this was 
to achieve a stable fore-and-aft centreline along the keel. 
On either side of this the two sides of the vessel should be 
built as evenly as possible. Also the definitive length of the 
ship could be fixed in this way, from which widths would 
be derived according to established ratios. This method is 
employed in the building of authentic Giethoorn punts 
even today.

After this, it was a matter of laying the bottom. In order 
to hold the planks of the carvel-built part of the bottom - 
which were not to be fastened to the keel plank or to each 
other - together and in the right position, it was neces-
sary to fix a number of transverse connections to the keel 
plank. These provisional floor timbers served as temporary 
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frames. Small pegs with a diameter of 2 cm were observed 
in the keel plank and some bottom planks, roughly at 
the place of the definitive floor timbers 8, 13, 17 and 22; 
these almost certainly reveal where such temporary frames 
once were attached. The aftmost and foremost of these 
temporary frames were found at the transitions between 
the carvel- and clinker-built parts of the bottom; the two 
others were evenly spaced between them. These temporary 
frames probably extended a little beyond the local full 
width of the bottom to be built, their lower surfaces hav-
ing been shaped to rise towards the sides and, in the case 
of the outer two, to the stern and stem; they must have 
been supported at their ends to hold them in the desired 
position. The objective of this building phase was to set 
up a sound base for constructing a symmetrical and stable 
bottom, which was essential and decisive for the further 
construction of the ship and the eventual outcome. 

Construction phase 2: Bottom strakes, bilge laths and 
small repair planks
The second phase entailed the sawing of the bottom 
planks, and hewing and bending them into the required 
shape. Among the timbers of the Nijkerk-II cog just one 
(non-bottom) plank shows traces to indicate that planks 
were burned in order to achieve the desired curvature. 
During the excavations, much attention was given to 
identifying any traces of burning. In most shipwrecks 
found in the IJsselmeerpolders (prov. Flevoland), espe-
cially in vessels dating from about the mid-16th-century 
onwards, the charred inner surface of the strongly curved 
planks in the bows often still is in clear evidence, at any 
rate beneath the frames. Probably at least the aftmost 
and foremost planks in the strakes up to F or G had been 
burned. Even if they were used as ‘greenwood’, in other 
words, recently felled and sawn, without having been 
watered, it would have been a tremendous effort to bend 
them without burning, especially the aftmost and fore-
most planks of the A-, B- and C strakes. The ends of each 
of these planks would have to be twisted some 60 to 80°. 
The near-absence of traces of charring may be explained 
in part by the fact that both in the Nijkerk-I and the 
Nijkerk-II cogs the final metres of the planks toward the 
stem and stern become progressively thinner. In the bow 
of the Nijkerk-I cog even down to a thickness of just 1 
cm! This could mean that after burning, and the fitting 
and cutting into the desired shape, the plank was thinned 
on the inside with an adze, which removed any traces of 
charring. However, at the part where the greatest torsion 
was exerted, the planks still were 4-5 cm thick, so we may 
assume that here nothing was removed with an adze. In 
constructing the Nijkerk-II replica, the planks were duly 

burned, which was found to be quite feasible without 
significant charring (Chapter 7). 

After the planks of both garboards had been made ful-
ly fitting, the scarfs had been made and the sides of the 
planks had been partially bevelled from below in order 
later to take the sintel clamped moss caulking, the mid-
ship garboard planks were pressed against the keel plank 
and the underside of the temporary frames. They were 
presumably held in place with small struts on the floor, 
while here and there also a treenail or nail might have 
been used. These planks were followed by their aft and 
fore extensions. Within the scarfs, moss felt was used; 
and the scarfs were secured with two rows of nails: one 
from within and one from the outside. Wherever possible, 
these planks too had been tightly held to the temporary 
frames with small struts. In the strongly twisted aft and 
fore parts of the garboards this was not possible (there 
were no temporary frames here), but this would probably 
not be altogether necessary, because their bottom surface 
and cross-cut hood ends were to be nailed into the previ-
ously cut rabbets in the stern- and stem hook. The same 
procedure was followed with the B- and C strakes, be it 
that these hood ends were fixed into the rabbets in the 
stern- and stempost, and the aft- and foremost planks of 
the clinker strakes were broader (for the overlap) and on 
the inside were chamfered over the full width of the land 
(overlap). This chamfering was also done to the exterior 
land on the upper edge of the previously placed A (and 
then B) strakes. Before these clinker parts were spiked 
together, also the upper/outer edge of the preceding strake 
would be bevelled, creating a V-shaped seam between the 
two planks, which was later to be filled from the inside 
with sintel clamped moss caulking. The same was done 
with the lower/inner edge of the upper strake, forming 
the seam for caulking the outside of the shell. At the stern 
and stem, the plank ends were thin and almost carvel-
built, leaving the outside of the shell almost smooth. To-
wards the midships the clinker-built construction became 
progressively more apparent. Beyond a few metres from 
the stern and stem, the overlapping lands of the planks 
matched average plank thickness on the exterior. 

Two clinker plank sections to be joined together would be 
pressed together with so-called boeitangen (large wooden 
pincers, figs 6.41 and 7.5a and b); and, presumably after 
the plank to be attached was provided with nail holes, it 
was spiked to the previously placed strake. The small nail 
hole plugs found here and there suggest that the carvel-
built strakes sometimes closed up insufficiently and that 
this problem was resolved by employing small additional 
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temporary frames: for example, short planks fixed across 
several strakes and/or the keel plank. During this - pre-
sumably relatively protracted and (most) difficult - phase 
of construction, the bottom planks would dry out and 
might develop cracks. Also builders had to take into ac-
count the shrinkage to be expected from the clinker-built 
sides that were yet to be put onto the carvel-built bottom, 
potentially causing the seam between the B- and C strakes 
to open up. The following action then consisted of placing 
the bilge laths at this part of the seam and repair planks 
were fixed to the inside of the shell over the new drought 
cracks, with a layer of moss luting in between. After the 
entire bottom had been successfully laid, a start could be 
made on consolidating the shape and lines of the bottom by 
means of straight and V-shaped floor timbers, i.e. the third 
phase of construction.

Construction phase 3. Straight and V-shaped floor tim-
bers, keelson, bottom ceiling boards and the caulking of 
seams in the clinker-built parts of the bottom
In the first instance, the massive floor timbers for the hold 
(4-26) were now made. The tree-trunk parts selected for 
these purposes were hewn to a rectangular cross-section, 
and on the underside cut to match the local profile of the 
underlying bottom. Then limber holes were cut and the 
floor timber could be put in its proper position. Treenail 
holes were drilled in from above, after which the treenails 
could be driven in from below. Maybe this was initially 
done only for the treenail holes and treenails between the 
ceiling planks to be put in subsequently. First the floor 
timbers to be placed between the temporary frames were 
inserted. Probably the builders started in the mast-step 
area, working towards the stern and bow. After which the 
temporary frames were taken out, the treenail and nail 
holes closed up, and the definitive frames put in place. So 
the entire carvel-built bottom was provided with frames. 
Now first the seams of the clinker-built after and fore parts 
of the bottom were to be filled with sintel clamped moss 
caulking. Only then could the floor timbers right up to 
the stern and stem be inserted. These V-shaped floor tim-
bers, from 2 to the stern and from 28 to the bow (there 
never were any 3 and 27 floor timbers), were not fastened 
to the hooks or the stern- and stempost, and most probably 
were put in at a later date (in construction phase 5). Subse-
quently the keelson and the A ceiling planks were shaped 
and treenailed in place. The massive bilge ceiling strakes 
(B) could not yet be fitted in this phase, because some of 
the floor timbers first needed to be extended by the lower 
futtocks. The keelson was fixed with blind treenails; the 
ceiling planks were treenailed to the floor timbers and the 
shell strakes in a single go.  It seems reasonable to place 

the keelson and the ceiling planks between the frames 2 
and 26, as otherwise the heavy keelson would have to be 
lifted unnecessarily high across the shell and lower fut-
tocks. But even more significantly, it was a component 
essential to the rigidity of the underwater body, of supreme 
importance to the further construction of the ship. 

Construction phase 4: Shell strakes up to crossbeam 
level, caulking of seams, lower futtocks, ceiling boards 
up to crossbeam level and riders
In this phase the almost straight shell planks were pre-
pared strake by strake, and with the aid of boeitangen 
(large wooden pincers) clamped to the preceding strake 
which had been fully spiked to the hull. This was done 
more-or-less simultaneously on both sides, so the ship 
took shape upwards in an even fashion. Before the first 
plank of a strake (probably the aftmost) was fixed to the 
preceding strake and the stern- or stempost, the scarf for 
its connection to the next plank had to be adzed and the 
upper outer edge of the previous strake would be bevelled: 
the future seam to hold the sintel clamped moss caulking 
on the inside of the shell. This bevelling was done also 
to the lower/inner edge of the strake to be attached, the 
future V-shaped caulking seam on the outside of the shell. 
After this, the plank was fixed with the typical, twice-bent 
nails that were driven back into the timber (fig. 6.42), 
while the plank ends were slotted and spiked fast into the 
rabbets in the stern- and stempost (strakes D to G). All 
subsequent strakes (F to N) ended at or on the (rear or 
front, respectively, of the) stern- and stempost and were 
nailed to them. The uppermost strake (O) probably ended 
about a metre clear of the stern and two metres clear of 
the bow. Once the sides were built up to and including 
strake J, and also the after planks of the K strakes had 
been put in place, the interior seams of the hull were filled 
with clamped moss caulking. This was done also with the 
seam between the stem- and sternpost and the plank ends 
on the inside. 

Any cracks in the planks were covered on the inside with 
small planks and a layer of moss luting in between. After 
this, the lower futtocks could be inserted. These were the 
futtocks on either side of the hold (frames 4 to 26). These 
frame timbers, made from thin trunks or thick branches 
were hewn to a roughly square cross-section. The out-
ward surface would then be marked out and joggled to 
match the stepped profile of the clinker-built shell. Their 
lower and upper ends were cut at an angle, for scarfing 
to the floor timbers and the upper futtocks, respectively. 
In contrast to all other (recovered) frames, the oblique 
ends of the starboard upper futtocks of 19 and 21 (and 
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more) interfaced with the outward rather than the inward 
faces of the lower futtocks. Maybe this relates to the (be-
lated) insertion of crossbeams 7 and 8 (see also Sections 
6.3.2 and 6.3.4). The upper ends of the lower futtocks 
of frames -1, 2, 10, 17, 19, 25, 29 and 35 were finished 
square, because the undersides of the transverse beams 
were to rest upon them there. Frame 25½ had a futtock 
only above the transverse beam. The futtocks probably 
were first fixed with a nail through the scarf and the land 
to the floor timber, and from the outside through the 
land and the scarf on the upper side. These last nails were 
observed in various places as extra nails between those of 
the clinker construction of the two strakes. Subsequently 
the futtocks probably were connected to the shell by a 
few treenails (between the ceiling boards). After the bilge 
ceiling strakes (B and C) and after them the three other 
ceiling boards had been made to fit and been nailed fast, 
they could in one go be treenailed to the futtocks and the 
shell. To complete this phase, the riders previously hewn 
into shape were placed across the A and B ceiling boards 
and fixed with a few nails, on port and starboard, beside 
the mast-step part of the keelson. Then the treenail holes 
were drilled and the knee riders were fastened onto the 
floor timbers with blind treenails.  

Construction phase 5: crossbeams, shell strakes up to the 
gunwale, caulking the seams, upper futtocks, V-shaped 
floor timbers, futtocks and transverse connections in the 
aft and forward, remaining ceiling boards and inwale
The four lowermost crossbeams were laid upon the square 
heads of the futtocks concerned, which reached up to or 
almost up to the top of the I strakes. At the two aftmost 
crossbeams this is one strake higher. Into the crossbeams, 
rabbets had been cut right around. The rabbet on the 
underside engaged with the upper edge of strake I or J, 
respectively. Subsequently square gaps were cut into the 
planks of the next strake, which fitted around the upper 
and lateral rabbets of the crossbeam, thus entirely enclos-
ing the crossbeam (fig. 6.43). The crossbeams were, two 
at a time. Enclosed by single planks on their under and 
upper sides. Now the planks up and including strake N 
could be prepared, attached and caulked on the inside. 
Upon this followed the upper futtocks between 4 and 26, 
and the ceiling boards to be mounted upon them. 

Probably this was followed by the moment when the 
floor timbers in the stern and bow were made to fit and 
treenailed to the shell, when the futtocks and transverse 
connections in the stern and bow were inserted, and fi-
nally the last of the ceiling boards were put in. Indeed it 
was necessary during construction to keep the weight of 

the stern and bow to a minimum, to stop these parts from 
tilting forward or backwards, in other words, threatening 
to affect the shape of the ship at deck level and putting 
the entire construction under undue stress. With the 
shape being sufficiently rigid and secured by means of 
the enclosed crossbeams and the ceiling boards, this risk 
was averted. Strake O was probably (later, simultaneously 
with the insertion of crossbeams 7, 8 and 9) mounted onto 
strake N as a removable wash strake with short ‘futtocks’ 
fitting between the frame heads. This can be inferred from 
the few treenail holes found in pairs, one obliquely above 
the other, in the plank fragment on the port aft gunwale. 
In the afterbody a small number of thick treenails were 
observed, which presumably relate to the attachment of 
knee-shaped transverse connections that did not protrude 
through the shell, probably to hold up the rear stanchions 
of the aftercastle. For constructional reasons it seems 
very likely that the ship, both in the aft and forward, had 
transverse timbers between crossbeam 1 and the stern and 
between crossbeam 6 and the stem. Yet no actual evidence 
was found for this. The same goes for the question wheth-
er the vessel was provided with side-stems. 

Construction phase 6: crossbeam knees, stringers, wind-
lasses and castles
In order to keep in place the everted sides (strakes up to 
N) that rose about 1.6 m above crossbeams 1 to 6, and to 
add the necessary lateral rigidity to the ship, two heavy 
knees were placed on each of the protruding crossbeams, 
whose upright parts had been joggled to accommodate 
the ceiling boards and the inwales to engage with them, 
and were fastened to the upper futtocks and the shell. The 
distance between the shell rabbets in crossbeams 1 and 2 
and the outward faces of their knees, however, is such that 
there must have been additional futtocks in between (see 
section 6.3.2). The attachment of these knees was execut-
ed with 4-5 cm thick treenails. The two recovered cross-
beam constructions show that the aftmost (hence shortest) 

Fig. 6.43.  The insertion of a crossbeam.
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crossbeam carried just the knees, scarfed together roughly 
midway along the crossbeam; while the other had a con-
necting beam between the knees. Besides, these knees and 
the connecting beam were topped by a rider beam, into 
which on its front surface several rabbets had been cut. 
These had held the ends of the (unrecovered) stringers 
which ran from here to crossbeam 3. It seems most likely 
that such sets of four stringers had run between the other 
crossbeams too. Besides it is quite possible that several of 
these beams were removable to allow voluminous cargo to 
be hoisted in and out. Whether there ever were stringers 
between the foremost crossbeam and the bow cannot be 
established, though it is likely. These probably were fixed. 
It cannot be ruled out that the stringers (from crossbeam 
3) initially sat at a lower level, more closely following the 
sheer. This construction phase must also have seen the 
installation of the stanchions supporting the castles and 
the windlass(es). Be it that the forecastle in particular is 
most likely to have been added at a later date. 

Construction phase 7: decks (with gangways), false 
stems and exterior caulking
Just a few small details were found that point to the 
presence of an afterdeck, and a small, 10 cm higher deck 
forward of it. This concerns the areas between the stern 
and crossbeam construction 1 and between crossbeam con-
structions 1 and 2. Besides, the rabbets for four stringers 
on the front of crossbeam construction 2 point to massive 
longitudinal connections which at any rate extended to 
the next crossbeam construction. On the basis of the pres-
ence of the opening in the shell for crossbeam 8 we may 
assume that during its final phase of use the ship had a 
near-horizontal deck extending from crossbeam 2 (actually 
from crossbeam 1) to crossbeam 8. It was continuous up 
to the bow and in this part of the ship ran fairly parallel 
to the sheer. For a long time it was thought to be a fore- 
and an afterdeck joined by a gangway-like construction 
along the sides. Whether this was the original state of 
affairs can no longer be ascertained. Yet we may assume 
that in this phase the false stem was installed to cover 
and protect the cross-cut ends of the shell strakes, while 
at the other end the false stern was added and provided 
with gudgeons. At the end of this construction phase, the 
seams and any cracks occurring in the shell during con-
struction were externally closed with sintel clamped moss 
caulking and maybe tarred (locally) - though few if any 
traces of tar were encountered on the wreck. 

Construction phase 8: rudder, belaying racks, pump and 
drain, mast and rigging, spar and sail, guides
The rudder with its fittings, prepared separately, would 
have been hung onto the stern probably after launching. 
The mast too would be erected at this stage, after which 
the rigging could be put in place. The belaying racks, 
which probably sat between the upright parts of the knees 
on the crossbeams, the pump tube, the drain/latrine, the 
guides and the ship’s and crew’s further equipment will 
also have been fitted and finished at this final stage. Once 
the sail was in place, the ship would be ready to sail. The 
final two construction phases proposed here are barely if at 
all deduceable from the evidence of the Nijkerk-II wreck, 
and should be considered hypothetical.   

Alterations and adaptations to the cog?
In the foregoing the expression ‘initially’ and ‘in the 
first instance’ were used in reference to certain structural 
features. This is to say that the described situation may 
deviate from the situation immediately after the cog’s 
construction. The most notable features are the hole for 
crossbeam 6 which was covered up with a shelf clamb; the 
hole cut into frame 26 for placing the rear stanchion for 
the forecastle; and the different direction of the scarf con-
necting the upper futtocks of 19 and 21 to the lower fut-
tocks (and maybe all other futtocks between 18 and 25?).  
Also the curiously large distance between the outer face 
of the crossbeam knees and the shell suggests that the 
construction may originally have been different. The 
repair on the exterior of the shell, immediately below 
the obliquely cut hole in 26, suggests that a significant 
weight had pressed on this spot over a long time (years). 
Also it is clear that the full severance of the frame to 
provide a solid base for the stanchion contributed to a far 
from robust construction, which certainly would not have 
been the original shipwright’s choice. Also, one may won-
der whether crossbeams 7 and 8 passing through strake 
L, and crossbeam 9 through strake M, and the washboard 
strake (O) indeed were original features. The lack of fur-
ther evidence however means that no all-encompassing 
final answer can be given on these points. Nonetheless it 
seems useful to formulate our thoughts on the subject. 

For instance, it seems quite possible that the hull initially 
was no higher than strake M and had an extra drop strake 
(N) only in the afterbody (from the stern to e.g. crossbeam 
3). The vessel would then certainly have featured an after- 
and a foredeck. Whether the midships was entirely cov-
ered over remains an open question. Gangway-like, broad 
and heavy boards along both sides, together with some 
stringers to aid longitudinal rigidity, are possible as well. 
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These would have sat between and atop the knees and the 
connecting and rider beams on the crossbeams, and may 
have followed the sheer of the ship. The cog may have 
had an aftercastle right from the start. It seems that the 
hull was adapted a good time after the ship’s construction, 
maybe to serve a new purpose (Section 6.3.4). It is proba-
bly then that the forecastle was added, and crossbeams 7, 
8 and 9 were inserted. In this new situation, the stringers 
between the various crossbeams presumably were put in 
on a virtually horizontal level or slightly following the 
sheer, between crossbeams 2 and 8. The crossbeams with 
knees (3, 4, 5 and 6) were probably levelled-up with extra 
timbers to support the deck. 

The spaces between the stringers and between the string-
ers and the sides were most probably covered over with 
short planks, fixed transversely to the ship (the gangways 
or outer waterways). It seems plausible that this deck 
construction continued from crossbeam 8 to the bow, and 
followed the sheer of the vessel. The decking between 
the stern and crossbeam 1, and between crossbeams 1 
and 2, was placed longitudinally. Because of the elevated 
deck, it became necessary to raise the bulwarks as well. 
To this end, strake N was extended up to the bow and 
raised with a wash strake (strake O), and the sternpost was 
given non-recovered extension. Strake O presumably did 
not continue right up to the stems. The reconstruction 
drawings (Plates 6.IV and V) show the final, hypothetical 
situation. Plates 6.V A and C indicate which parts were 
recovered. Several starboard futtocks in the midships are 
left blank. These detached futtocks were in fact recovered, 
but it never became clear which belonged exactly where. 
Detailed tree-ring analysis on appropriate timbers could 
bring more clarity as regards these hypotheses. 

6.3.3 Characteristics
Reinders has described a number of typical cog(-like) 
structural features.62 The recorded and analysed data of 
the Nijkerk-II cog produced the following list of charac-
teristic features, which may be regarded as typical traits 
of a cog.

Plank keel  
The vessel does not have a high keel, but a relatively nar-
row plank keel that slightly narrows from fore to aft, has 
over twice the thickness of the bottom planks, is wider at 
the top than at the bottom (trapezoid in cross-section) and 
which does not continue to below the stern and stem, but 
- in the manner of a connecting beam - is scarfed to the 
horizontal arms of the stern- and stem hook.   

62. Reinders 1985a, 31.

Stern- and stem hook
The aft and fore hooks were hewn from naturally grown 
crooks and like the keel plank are trapezoid in section. 
They form the aftmost and foremost parts of the keel and 
the lowermost part of the stern and stem. The top of the 
rising arm is finished obliquely from outside to inside and 
from top to bottom, forming the scarf connecting it to the 
stern- or stempost. 

Stern- and stempost and false stern and stem
The stern- and  stempost are joined to the hooks by scarfs 
secured with (two rows of) nails. In the stern, the nails 
were driven in from the inside; on the stem, from the out-
side. The stempost, viewed from aside, progressively nar-
rows towards the top, while the false stem progressively 
broadens; thus the combined timbers achieve a more-or-
less even thickness throughout. The stem probably stood 
well proud of the gunwales. The sternpost ended roughly 
at gunwale level and viewed from aside had a fairly even 
thickness. Because of the shape of the false stem attached 
to it, which was broadest at its base and ended somewhat 
short of the top, the stem as a whole however becomes 
elongated-triangular in side elevation. The plank ends of 
the lower strakes (A to F) are spiked into rabbets in the 
sides of the stern- and stem hook and stern- and stem-
post. The subsequent strakes (from G upwards) continue 
onto the sides of the stern- and stemposts, obscuring the 
actual posts. The cross-cut ends of the strakes on the bow 
were covered over and protected by the false stem, also 
trapezoid in section, which most probably rose above the 
stempost by a good metre. This by contrast is not the case 
with the false stern, where the plank ends of the port and 
starboard strakes meet on its mitred rear face.  

Carvel-laid and clinker-built bottom
The most notable points about the bottom are its laurel-
leaf-shaped outline which converges very sharply towards 
the stern and stem, the carvel-laid midships and the clin-
ker-built after- and forebody. Besides, the bottom ‘is flat 
at no point’ and on either side of the keel comprises three 
broad strakes, each composed of several planks. These 
planks were probably arranged in the bottom according 
to a ‘brother-and-sister’ pattern, and joined together with 
scarfs fixed with double rows of nails. One row from the 
inside outward; the other, from the outside inward. The 
plank ends at the scarfs protrude a few centimetres from 
the shell, both on the inside and the outside. It was only 
after the insertion of the heavy floor timbers and ceiling 
boards on the carvel-built part of the bottom and the 
subsequent treenailing of the keelson and the first ceiling 
boards that the underwater body consisted of a tight and 
rigid construction, onto which the rest of the ship could 
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be built. The building of the ship therefore was a ‘bot-
tom-first’ approach in the case of the bottom, and a ‘shell-
first’ matter when it came to the sides, whereas the Viking 
shipbuilding tradition was fully shell-first. 

A long keelson and an ‘open ceiling’ with heavy bilge 
ceiling strakes
The keelson is a long, heavy inner keel with a broadened 
mast-step part, into which the hole for the mast heel is 
cut. The B and C bilge ceiling strakes too are executed 
quite massively and are more or less rectangular in sec-
tion. The keelson and bilge ceiling strakes where neces-
sary are notched to accommodate and engage with the 
underlying floor timbers. The ceiling boards are spaced 
about a plank’s width apart, forming a so-called ‘open 
ceiling’. The uppermost (J) may have been a thicker plank 
or an inwale. Keelson and ceiling timbers together ensure 
the longitudinal rigidity in the frame of the ship. 

Clinker-built sides and ‘double-clenching’ 
The strakes upward of strake D are fully clinker-built. 
The form and the securing of the scarfs between the con-
stituent planks are the same as those in the bottom. The 
strake planks are attached laterally with regularly spaced 
nails. The nails were twice hammered into an angle and 
finally driven back into the timber: ‘double clenching’ 
(fig. 6.42). This method of construction makes it possible 
to add the planks strake by strake, without frames. This 
was done in two phases. The first phase comprised the 
shell from the bottom to the lowermost crossbeams. Most 
probably this was followed by the sides between frames 2 
and 26 being provided with futtocks, crossbeams and ceil-
ing planks; and after this the second phase: shell planks, 
futtocks, and ceiling boards of the above-decks part. This 
‘sandwich’ method produced a rigid structure. Only af-
terwards were the futtocks and ceiling boards in the fore- 
and afterbody inserted. The lower futtocks are of a lighter 
execution than the straight and V-shaped floor timbers; 
the upper futtocks are lighter than the lower ones, while 
the finish becomes progressively less meticulous from the 
bottom upwards.  

Caulking method
All clinker seams were caulked both on the inside and 
the outside of the shell. This was not the case with the 
cross-cut parts of the planks in the scarfs. Some evidence 
was found that sintel clamped moss caulking was applied 
also around the crossbeams where they protruded through 
the shell. The seams of the flush-laid part of the bottom 
were caulked only externally. The method employed for 
watertight closure of the shell seams, known since the 
mid-1990s as ‘sintel clamped moss caulking’, is typical of 

63. Vlierman 1996a.

the cog-building tradition.63 The materials used in this 
method (moss, laths and sintel clamps) were applied on 
the inside of the clinker-built part of the shell before the 
futtocks were put in. The caulking of the exterior seams 
was done shortly before the ship was launched. 

Crossbeam constructions, deck(s), castles
Remarkable features are the crossbeams protruding 
through the shell. They determine and consolidate the 
shape and rigidity of the vessel at about deck level. The 
knees on the crossbeams serve to support the bulwarks 
and provide rigidity to the above-deck part of the ship. 
So do the stringers, be it for longitudinal strength. The 
heads of the crossbeams, protruding from the shell, were 
protected on the front by pointed and rounded, tapering 
pieces of timber, fenders also known as beam-head guides. 
These were not made from oak wood. In its final phase of 
use, the cog probably had a deck at one level from cross-
beam 1 forward, which in the forebody followed the sheer 
of the ship. The vessel had a slightly lower afterdeck or 
platform for the helmsman. Initially the sides may have 
been one strake lower, without crossbeams protruding 
through strakes L and M; and the ship may have had 
a fore- and afterdeck connected along the gunwales by 
means of gangway planks. The ship also may have had an 
aftercastle from the start. The forecastle almost certainly 
was a later addition. 

Fastenings
Not only the 2.5-3 cm thick treenails usually employed in 
wooden shipbuilding were used for fixing the shell planks 
and ceiling boards to the frame; but also thicker treenails 
with a diameter of 4-5 cm were used, only in the cross-
beam constructions and the stern- and stempost and false 
stern and stem. The shell strakes are ‘stitched’ laterally 
to the adjacent strakes with iron nails 110-130 mm long. 
The moss caulking and the laths covering it were held in 
place with iron sintel clamps. Apart from the gudgeons 
and the rudder fittings, barely any other large or heavy 
iron connections or fastenings were used in the vessel.

A floor of branches and twigs 
Just aft of the mast the vessel had a (separate) ‘dwelling 
floor’ consisting of branches and split short tree trunks, 
which lay among and across the floor timbers, the bottom 
ceiling boards and the keelson. On this lay a layer of straw 
and then a layer of coarse sand. It is not certain that this 
floor was part of the ship’s original appointments. 
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6.3.4  Use

Function
Apart from the dimensions and the lines and layout of 
the ship, there are in fact no concrete clues as to its func-
tion. Despite this limitation, it seems plausible that the 
cog was built as a cargo vessel, and that for those days 
it was a medium-sized to sizeable ship. It was definitely 
suitable as a sea-going vessel and it can be cautiously in-
ferred from the recovered ballast rocks (section 6.7) that 
it visited the Baltic area at some point: almost certainly 
these rocks could have been gathered only on the south-
west coast of Sweden. We may assume that the cog served 
for cargo transportation in that area. The little redware 
jar (Section 6.5.3 and figs 6.63-5 and 6.64), an as a type 
entirely unknown utensil in the Low Countries, displays 
a fair degree of similarity to 13th-/14th-century pottery 
from Saintonge, Charente-Maritime, in southwestern 
France.64 The jug almost certainly was part of the ship’s 
inventory and must have broken during its use on board. 
The sherds eventually slipped down among the frames 
and judging by the wear on some of them must have lain 
there for a considerable length of time. The apparent sub-
sequent alteration of the cog (extra crossbeams through 
strakes L and M, a continuous deck at a single level, a 
forecastle and raised gunwales) may indicate that the ship 
was given a different or additional function. The forecas-
tle especially, but also the near-horizontal deck (except 
the foremost part) are adjustments that may have been 
made to make the ship more defendable or to deploy it 
for warfare. In the latter context we might remember the 
elevation to dukedom of Count Reinald II of Guelders in 
1339 by Emperor Louis of Bavaria. This was a reward for 
the efforts made by Reinald, whose wife was an English 
princess, during the One-Hundred-Years’ War between 
France and England. These efforts may have included the 
provision of ships and soldiers. 

Wear, tear and repairs
The notable wear to the stem hook and the false stem 
points to many landings on (sandy) shores and a lengthy 
sojourn in the water. This can also be inferred from the 
round, abraded corners of the keel plank, while the almost 
total absence of tar remnants on the shell too may be an 
indication of long exposure to water. Yet this may merely 
reflect lack of maintenance during the final years of the 
ship’s remaining afloat. From these observations it may be 
concluded that the vessel was definitely not in its prime 
when it was abandoned. Some repairs too, the adaptation/
alteration, and the possible replacement of the false stern 
and stem suggest the same. The results of the tree-ring 
analysis (Section 6.8 and Appendix) support this conclu-

64. Rieth 1979, 117-129.

sion: there were one or two building phases, or one build-
ing phase and one or more repair phases. An age of twenty 
to thirty years by the time of the vessel’s foundering is 
virtually certain, but may have been yet greater. 

6.3.5 Abandonment and breaking
The presumably considerable age of the ship and its po-
tential loss of seaworthiness may have caused it to be laid 
up. The findspot and the completeness of the wreck show 
that the vessel must have arrived here afloat, and may 
even have lain moored in the ‘harbour basin’ beside the 
late-medieval settlement of Ark. It seems unlikely that 
this was its home port. The historical sources relate to a 
farming settlement. Nor have any archaeological finds 
come to light that might point to a trading community. 
A few kilometres further inland, the town of Nijkerk, 
which had expanded around the new church built in 
1222, might have been a likelier candidate for commerce, 
but nothing of this kind was recorded over the 13th and 
14th centuries. We know that by the first quarter of the 
15th century it was a fair-sized town, which in 1463 was 
to gain its city charter. 

The area northwest of Nijkerk was of strategic importance 
to the counts (from 1339 the dukes) of Guelders, witness 
the building of Hulkestein castle in 1427. Nijkerk, and 
in any case Ark, from the start were situated on navigable 
waterways close to and with good access to Lake Almere 
(later the Zuiderzee marine inlet), and close to the mouth 
of the river Eem and the border with Utrecht territory. 
This could well have been a Guelders cog, which in its 
final years served as a watch ship or outpost at the mouth 
of the Eem, during Guelders’ turbulent times in the mid 
14th century. The ship was eventually written off and laid 
up at the site where it was excavated (its winter port?). 
The bulwarks on the port side, the castles, the midships 
deck and foredeck, the stringers and the foremost four and 
upper three crossbeam constructions were removed. Pos-
sibly these massive timbers were reused for instance for 
building or repairing a sluice or a farmhouse in the vicin-
ity, which had been damaged as a result of flooding. The 
abandoned ship may in its final years even have served 
as a fisherman’s shelter or a storage place for fishing gear 
(Section 6.5.2). 

6.3.6  Wreck formation and embedding
It has already been noted that the ship lay close to the 
settlement of Ark and that there, probably already par-
tially dismantled, it must have been subjected to severe 
storms accompanied by flooding of the surrounding coun-
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tryside. In several episodes the ship was ripped apart, the 
sides collapsed, after which detached parts were washed 
away. Also any farmhouses still standing in the vicinity 
would have been destroyed; while the surrounding clay-
on-peat land was eroded layer by layer by the action of 
the waves, was washed about and then sedimented on top 
of the wreck and in the channels. This process was proba-
bly repeated several times in the course of a few decades. 
Moreover, it seems quite likely that here and there in the 
vicinity of the wreck some peat, up to just below the wa-
ter surface, managed to persist for a considerable period. 

The recovered panel of woven withies, presumably a 
kind of keepnet for fish (Section 6.5.2), which given its 
position in lacustrine Almere sediments is certainly of 
late-medieval antiquity, shows that after the sea floor 
settled, there was water over and immediately around the 
wreck for a considerable length of time. Yet the panel may 
also have been associated with the cog when it was still 
afloat. The stratigraphic position of this ‘keepnet’ indi-
cates that after its foundering initially large parts of the 
cog must have protruded from the sea floor. These timbers 
eventually dispersed or collapsed and became covered 
with sediment. Only after ca 1600, once the peat around 
the wreck had been washed away almost completely, and 
the submerged channel remnants had become filled in to 
approximately the same level as the surrounding sea floor, 
did a deposit of marine clay cover the wreck, rendering it 
invisible both under water and in the field after the drain-
ing of the Zuidelijk Flevoland polder, until its chance 
discovery. 

6.4 Model

6.4.1 The NISA standard method for building scale 
models
For building a scale model of the cog, we initially em-
ployed the well-tested NISA standard building method 
developed by J. van der Zee in collaboration with the 
researchers (author and other excavators). The principle is 
that all components are fashioned on the basis of the scale 
1:10 drawings, using the same kind of wood as employed 
for the original timbers, and put together as follows:

• The keel(plank), the hooks and the stern and stem are 
joined up (with glue).

• A set of frame templates is constructed on the basis 
of evidence from the transverse sections, combining 
as many as possible cross sections to fit the inside of 

the shell, which are cut out in the form of bulkheads. 
These are fixed to the keel in the appropriate places 
and rigidly interconnected along the top.

• The planks of the bottom and side strakes are shaped 
one by one, bent if necessary and glued together where 
the scarfs would be. This is done both with the flush-
laid strakes and with those to be mounted overlapping 
with each other. Once the entire hull is completed in 
this way, the set of frame templates is removed. 

• Now the frames are made, starting with the floor tim-
bers and then the futtocks up the sides. One by one 
they are shaped to fit the hull and glued into place. 

• Then the keelson and the ceiling boards are inserted 
and the model is provided with its treenails and metal 
nails. The treenail and nail holes are made with a den-
tist’s drill. Toothpicks were used by way of treenails, 
and small copper nails instead of iron ones. Iron nails 
have a tendency to rust or turn ‘blue’ in response to 
the lye in the oak wood, which will eventually stain or 
even split the wood. 

• Finally the deck beams, the decking planks, and what-
ever else was found of the upper parts of the ship are 
put in place. The gudgeons and metal fittings of the 
rudder and other metalwork are cut from sheet copper 
and fixed to the stern.

The model is never elaborated beyond what can be in-
ferred from the archaeological evidence, be it that parts 
found on one side may be mirrored and copied on the 
other side as well. Besides, for constructional reasons, a 
few deck timbers or crossbeams were put in, but only if 
such have been recovered or if there is clear evidence of 
their former presence. To complete the model, all recov-
ered parts are coloured, while merely reconstructed parts 
are left blank. 

6.4.2 The 1:10 scale model of the Nijkerk-II cog
After the first three phases described above were com-
pleted in the usual way in the construction of the model 
of the Nijkerk-II cog (fig. 6.44), a start was made on 
shaping the floor timbers and futtocks of the most ful-
ly preserved frames, on the basis of the scale drawings. 
The floor timbers were glued to the bottom. However, 
the futtocks, next to be inserted, were found not to fit, 
despite being apparently faithful copies. During the at-
tempts to place these futtocks, the still flexible hull was 
found to be losing its shape, taking on a shape that could 
not possibly reflect the original lines. On the one hand, 
this could be due to the not quite reliable hull shape of 
the long-buried wreck, caused by warping, and the some-
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times poor condition of the frames; on the other, possibly 
mistaken assumptions regarding the lengths of some 
strakes, because of these, upwards progressively greater 
proportions were missing, along the entire length. A 
third reason is that at the time it was erroneously as-
sumed that the recovered crossbeams were numbers 2 and 
6. At any rate the hull must have had, and should now 
have, a flowing outline. Therefore the shell was largely 
dismantled and remade. Once more the shape turned out 
unsatisfactory and would not allow further construction 
of the model. The serious distortion of the hull by the 
attempts to place several frames anew made it clear that 
these still were not correct, and that a different building 
method should be adopted. This after all was not a mat-
ter of merely putting together a threedimensional version 
of the reconstruction drawing of the ship as a whole, as 
had been the case with earlier scale models; this attempt 
had two aims, which were essential to the technical in-
vestigation. These two aims were:  

1. Achieving an accurate reconstruction of the shape.
2. Developing insights into the construction process.

It was an attempt as closely as possible to reconstruct the 
medieval building method and sequence, based on the 
technical excavation data; in other words, the technical 
impossibilities needed to be ruled out, after which a few 
possibilities remained. Some of these were more plausible 
than others. While it should be remembered that there 
are fundamental differences between building a 1:10 
scale model and a full-sized replica. The model-building 
was in part undertaken because of the initiative to build 
a replica of this cog at Kampen. After the initial frustrat-
ing experiences in building the scale model, it therefore 
was decided to start afresh and to build up both the mod-
el and the replica in phases, the model always keeping 
at least a full phase ahead. The model was to function as 
the shipyard model. Every time a solution for a particular 
construction problem was found or opted for, this would 
be applied to the scale model. The outcome would be 
discussed with the builders of the Kampen Cog, maybe 
tested at full scale and if necessary adjusted.  

On the basis of the 1:10 scale drawings, first the keel 
plank, hooks and stern- and stempost  were glued togeth-
er, and fixed to a rigid support. The stern and stem were 
left longer that they should eventually become. Then the 
four floor timbers 8, 13, 17 and 22 were shaped, which 
globally occupied the places of the temporary frames, 
before being fastened to the keel plank. These were fol-
lowed by the garboard planks (strake A) on either side 
of the keel plank. The foremost and aftmost planks of 

these strakes were heated with hot air so they could be 
bent into shape, and then glued to the keel plank and the 
hooks. 
This procedure was repeated for the planks of the other 
bottom strakes (B and C). The seams in the clinker-built 
parts of these strakes were fixed with little nails; and 
upon its completion the bottom was sanded down where 
necessary, in preparation for the next phase. Even in re-
constructing the bottom on paper, it was evident how 
beautifully the various components fitted together, and 
what the underwater body must have looked like. The 
same was observed in the building of the model and the 
replica. How the laying of the bottom strakes and the 
subsequent construction phases apparently were actually 
executed was described in the above analyses (Section 
6.3.2). The experience gained in building the Kampen 
Cog replica will be discussed in chapter 7. At the next 
stage all the floor timbers to be fitted onto the carvel-laid 
part of the bottom were shaped and glued into place. 
These were followed by the keelson and the lowermost 
(A) ceiling boards (fig. 6.45). The underwater body, com-
posed sandwich-style, now had a very rigid, stiff con-

Fig. 6.44.  The first attempt at building a scale model (1:10) of the 
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struction. In fact, it was an almost complete vessel, be it 
with rather low sides. This method is now known as the 
‘bottom first’ method. 

The almost straight plank templates of the side strakes 
and the clinker joining suggested a relatively simple con-
struction method. Therefore it was investigated whether, 
starting with the D strake, the sides might not be built 
onto the C strakes of the underwater body plank by plank, 
subsequently adding strake upon strake, without the need 
of temporary filling frames. A fairly obvious medieval 
construction method, which was used also in the Viking 

shipbuilding tradition, be it right from the keel upwards 
(the ‘shell-first’ method), of which some experience had 
been gained by replica builders in Denmark. In building 
the model, this was of course not difficult. Taking in to 
account the dimensions of the two recovered crossbeams, 
and the locations where at the time they were thought to 
belong (crossbeams 2 and 6), it was possible to globally 
assess the flare of the sides at these points. Starting from 
the ratio of this dimension to the width of the bottom 
below it, now also the dimensions of the other, missing 
beams could be reconstructed, so that there too the incline 
of the sides could be established. After this, the lengths 
of the strakes could be determined up to strake K. The 
forebody was broader than the afterbody. Then the lower 
futtocks were shaped and inserted, which neither in the 
model nor the replica encountered any substantial prob-
lems. The required adjustments of the futtocks to the hull 
shape were deemed acceptable. In other words, the hull 
retained its shape and gained in rigidity. 

Generally speaking, the crossbeams would be fitted at this 
stage. Yet in this case this was postponed, as it still was 
uncertain whether both beams indeed belonged in the 
places assigned to them: there was a difference between 
the length across the gunwales and the reconstructed 
length at the site of crossbeam 6. Also from the small 
number of surviving upper futtocks, whose originals on 
the whole were in poor condition, it was hard to estab-

Nijkerk-II cog. 
Fig. 6.45. The underwater body of the model: the bottom, the stern and 
stem, the floor timbers, the keelson, and the A strakes of the ceiling. 
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Fig. 6.46. The completed (shipyard) model (scale 1:10) of the Nijkerk-II cog.  Showing 
part of the ceiling, frames and crossbeams; the recovered timbers are coloured. 
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lish how the original lines of the upper sides had been 
- continuing in a direct, flowing line up to the gunwale, 
or maybe somewhat inturned. After a few trials, it was 
decided to complete the shell of the model by the first 
method, and only then to shape and place the crossbeams. 
Once the shell was ready, the recovered crossbeams were 
found to fit in none of the six locations, and the lengths 
of the crossbeams for the model were adjusted. The re-
covered knee constructions (with connecting and rider 
beams) on both crossbeams were not copied in wood, be-
cause they would not fit into the model. Naturally, in the 
replica Kampen Cog the crossbeams were placed first. To 
complete the model, the upper futtocks and the starboard 
ceiling boards were put in. The model has fifty frames. 

Apart from the small nails fixing the clinker-built ends of 
the bottom strakes, initially no treenails, nails or clamps 
were used in the model, as it served as a shipyard model. 
After the recovered timbers (apart from the knees and 
connecting/rider beams on the crossbeams) had been 
copied and glued into the hull, it was exhibited at the 
shipyard while the Kampen Cog was being finished, while 
also serving to discuss and occasionally try out the next 
steps to be taken in building the replica. Besides, there 
initially was a plan to make an entirely new model after 
completion of the replica, incorporating all of the findings 
and necessary adjustments, before completing the model 
in accordance with the NISA model-building protocol. 
Eventually this plan was abandoned and the existing 
model was finished in a manner that seemed acceptable 
and presentable (fig. 6.46). 

6.5 Inventory

6.5.1 Introduction and distribution of the finds
Section 6.1.3 describes a number of potsherds that are 
relatable to the late-medieval settlement of Ark. It men-
tions that two trenches were dug to obtain insight into 
any relationship between the ship and the settlement, 
on the basis of the potsherds found in the stratigraphy of 
the sections. The sherds found at different depths in the 
baulks and in the levels of the excavation will be discussed 
here. Thereby a distinction will be made between, on the 
one hand, those found on the surface, in the plough soil, 
in the marine Zuiderzee sediments and in the top of the 
lacustrine Almere clay deposit, and on the other, those 
found in the deepest part of the ship’s hull, or indeed 
below it where parts of the ship had broken away. These 
latter finds all lay within a layer of redeposited sand. The 

former group simply was waste from the nearby settle-
ment. These sherds, as well as the many bones that lay 
among them, ended up in the deposits covering the wreck 
as the sea swallowed up the surrounding land. Most lay in 
the oldest Zuiderzee sediment, the shell layer Zu IV. This 
means that they may have ended up there even after ca 
1600. During the wreck formation process a layer of rede-
posited sand formed in the bottom of the wreck. This was 
covered by a deposit of Almere clay (fig. 6.12), of which 
just ca 20 cm remains. 

It is possible and indeed quite likely that this layer of 
Almere clay initially was thicker. The top of it was eroded 
away in the 16th century. The sherds and bones that lay 
within it gradually sank downward as the finer particles 
were washed away, and ended up in the shell layer. This 
might explain the unabraded edges of the half small 
Kugeltopf (figs 6.47-10 and 6.48a and b) found partially 
embedded in the Almere clay (so maybe at the level where 
it first came to rest), with the rim of the pot reaching the 
sea floor for a short period because of the unabraded edges.
On most of the other Kugeltopf sherds there is considerable 
abrasion of the edges, due to prolonged washing to-and-
fro among the seashells. Given their stratigraphic posi-
tion, the finds from the sand deposit are as good as certain 
to belong to the ship itself, or in any case predate the 
definitive wreck formation. Plate 6.II B shows the acces-
sion numbers of the finds; they correspond with those in 
the finds list and with the serial numbers in the figures. 

6.5.2 Finds attributable to the late-medieval settle-
ment of Ark

Pottery
In the sections overlying the cog and in the excavation, 
over seventy sherds were found above the Almere sedi-
ments. In fourteen cases they were of prehistoric origin, 
three date from Carolingian times. These finds will not be 
further discussed here. Pingsdorf ware is represented with 
sixteen sherds, including base fragments with pinched 
footrings (figs 6.47-37 to -40). There are three sherds of 
Paffrath ware; one of these is a foot of a small pot or jug 
(fig. 6.47-47). Proto-stoneware is present in ten fragments 
from different items, including three rim sherds (figs 
6.47-41 to -43). Twenty-six sherds derive from various 
Kugeltopf pots. Two rim sherds have a hole drilled through 
the narrowest part of the neck (figs 6.47-54 and -55). An-
other, a rim sherd of a large Kugeltopf pot with a rim diam-
eter of 25 cm (fig. 6.47-60), has diagonal finger strokes on 
the shoulder; while a wall sherd is decorated with broad, 
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Fig. 6.47. Potsherds from the late-medieval settlement of Ark found in the cog excavation pit. 
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crosswise scratches (fig. 6.47-69). Of two small Kugeltopf 
pots, about half has survived. One, with brushstroke dec-
oration (figs 6.47-10 and 6.48), was found above the af-
terbody in the profile dam and with its rim in the marine 
Zu IV deposit. The other (fig. 6.47-11) partially sat in the 
same layer, while the remainder of both pots lay in the top 
of the underlying Almere-clay deposit.

These sherds can all be dated to the 13th century, the 
Pingsdorf material possibly to the (late) 12th century, 
while Kugeltopf ware with brushstroke decoration occurs 
into the early 14th century (see section 6.1.3). A fairly flat 
redware sherd with ochre-yellow lead glaze on the inside 
and soot on the outside (72) probably belongs to a flat, 
15th-century frying pan. The findspot, among the frames 
of a higher-lying part of the wreck, but still in the Zu IV 
shell layer, confirms this younger date. The sherd definite-
ly does not belong to a frying pan from the cog. The sand 
from the bilge was sieved. This brought to light some 
very small sherds of proto-stoneware. Still, it cannot be 
ruled out that these are contaminations originating from 
the excavation of overlying sand. Also they may have sunk 
into the ground as a result of movement of timbers pro-
truding from the sea floor. A third possibility is that they 
were in the coarse sand that covered the roundwood floor. 

65. Vlierman 1985b, 46-48.

At any rate it is most unlikely that they came from jugs 
that belonged to the ship’s inventory. 
       
Tools
Beside the stem hook, outside the hull to starboard, an 
iron axe with a handle fragment was found (figs 6.49-137 
and 6.50). It is a so-called broadaxe, a right-hand hewing 
axe.65 Weighing about 900 gr, the axe has a triangular 
blade, a fairly straight cutting edge and a triangular haft 
eye with somewhat convex sides and a hammer-like butt. 
The blade has a chisel-like bevel only on the right, and 
the head is offset somewhat to the left, so we may assume 
that it is a right-hand broadaxe. The axe had a handle of 
beech wood (Fagus sylvatica). Despite the nearby breaks in 
the first two starboard bottom strakes, it seems very un-
likely that the axe was washed out of the wreck. The find-
spot is very close to that of crossbeams 5, 6 and 8. There-
fore it is imaginable that it was lost for instance during 
the chopping-off of the starboard heads of the protruding 
crossbeams, having fallen into the water alongside the 
ship. Beside the starboard futtocks of frame 24, a block 
of wood was recovered at the very start of the excavation, 
which was described a possibly hewn-off head of a pro-
truding crossbeam (K in Plate 6.1).  

Fig. 6.48a. Rim of a small Kugeltopf vessel with brushed surface treat-
ment (10) in situ in the section. 

Fig. 6.48b. After the restauration. 
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Fig. 6.49.  Fisherman’s gear(?): Axe (137), sledgehammers (111 and 112), small plank with cutmarks (127), and the tip of a grapnel (141). 
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Fig. 6.50a & b. The axe in situ to starboard beside the stem hook and after the restauration.
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Below the midships and at the bow end of the keelson, 
two wooden (Alder? Alnus glutinosa) sledgehammers were 
found in the redeposited sand. One (figs 6.49-111 and 
6.51) has a slightly curved shape. The hammer head still 
contains part of the oak handle. The edges of the hammer 
surface are rounded through use. On the sides some cut-
marks can be seen. The other sledgehammer (figs 6.49-
112 and 6.51) is longer and straight, while in section it 
is hewn into a roughly octagonal shape. This hammer 
head too contains part of a wooden handle, fixed into it 
with a wooden wedge. The edges of one hammer surface 
are rounded through use. The other end across its entire 
width and roughly across the middle has an obliquely cut 
groove, with a hole drilled into the centre, 7.5 cm deep 
and 4.5 cm in diameter. The edges around the hole are 
much worn; and various cutmarks are to be seen centrally 
on both of the sides. Sledgehammers would primarily 
have been used for driving in posts. 

It may be no coincidence that the hole in the hammer 
has the same diameter as the stakes found with the ‘keep 
net’ to be discussed below. It would be practical for the 
hammer to be placed with its hole on top of the stake 
which was thus pressed down into position. Then it could 
be hit with the other hammer to drive the stake into the 
hard sandy subsoil that was ubiquitous here (on a map of 
the Zuiderzee of 1852 the area in question is indicated as 
‘Areker Hard’). If the stake ends were hammered directly, 
they might easily splinter and break. Below the stern a 
small board of oak wood was found, measuring 20x12x5 
cm (figs 6.49-127 and 6.51). One side is slightly concave 
and has quite a few cutmarks. It seems quite likely that 
the two sledgehammers, the board and the ‘keepnet’ were 
part of a fisherman’s gear. The cutmarks may relate to 
the gutting of fish. In this context it makes sense to re-
member the name of Gozwin, mentioned in section 6.1.3, 
who in Carolingian times possessed a piece of land near 
Ark and managed a local fishing water. The management 
of fishing waters no longer features in the 13th-century 
records, but in those days, and later too, there surely was 
good fishing here. The axe, the hammers and the board 
must slightly predate the definitive wrecking of the ship. 
They are unlikely to have been part of the ship’s equip-
ment.  

A killick (anchor) and a ‘keepnet’
Above and beside the afterbody, three objects were recov-
ered that most probably do not relate to the ship itself, 
but to fishing activities. On the wreck, in the port side 
of the afterbody, close to the drain (Plate 6.I) lay a heavy, 
subrectangular (40x20x17 cm), granite erratic boulder 

with remains of an iron eye (298). The stone lay on the 
Zu IV shell layer, and therefore must date from well after 
1600. Such stones were used as anchor stones for small 
(fishing) craft, and are known as killicks. Usually such 
anchoring sites lay close to the shore. The stone may also 
have been lost on a fishing ground. On the upper edge of 
the port side and embedded in the Zu IV shell layer, lay a 
broken-off iron point (fig. 6.49-141). This may have been 
part of a small grapnel. The stratigraphic dating of both 
finds indicates that there can be no connection either with 
late-medieval Ark or the cog. 

At first, a link seemed fairly obvious between the killick 
and the piece of woven withies (Salix sp.), together with 
three wooden stakes 4.5 cm thick and originally a good 
2 metres long (Plate 6.I and fig. 6.52). However, the bas-
ketry lay flat on top of a redeposited sandy layer and was 
covered over with a deposit of Almere clay and a chunk 
of redeposited peat. Also a large piece of driftwood lay on 
top of it, which had warped the basketry. This implies 
that this presumed ‘keep net’ for holding live caught 
fish must be considerably older than the killick and may 
have been installed at the stern of the berthed cog in 
the ‘harbour basin’. The surviving piece of basketry was 
1.2 m high and 1.4 m wide, part of it lying folded upon 
itself. Its overall height was at least 1.3 m; its length or 
width more than 1.9 m. The basketry was made of withies 
0.5-1 cm thick with interspaces of 2-2.5 cm, therefore 
unsuitable for holding eels. The withies had been twisted 
together at roughly 30-cm intervals in strands of three 
withies 0.3 to 0.5 cm thick. A remnant of the fifth woven 
connection was found beneath the basketwork. The way 
in which the stakes lay close to the basketwork showed 
very clearly that they belonged together. Probably this 
was a ‘keepnet’, which had been held in place with three 
or more stakes. Two stakes lay upon the basketwork, the 

Fig. 6.51. The two sledgehammers and the small plank with cutmarks. 
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third beneath it. The shape of the keep net could not be 
established; the position of the three stakes suggests a 
triangular shape, but this should be evident from the bas-
ketwork, which it is not. A round shape therefore seems 
more logical and is practicable with three stakes set 60 
cm apart. A keepnet or a cage for holding live caught fish 
can even today be observed in some places where there is 
good and regularly used fishing water. There is no dating 
for the basketwork. Given the above considerations, a 
mid-14th-century age and a connection with a fisherman 
(from the settlement of Ark) seem most likely.  

Bones
Large numbers of bones were found in the excavation of 
the wreck. Judging by their stratigraphic distribution, 
they can in part be interpreted as redeposited (butch-
ering) waste from the settlement. A smaller proportion 
must derive from meat consumed aboard the vessel. All 
bones were examined (see Appendix). In section 6.5.3 the 

66. Zwiers & Vlierman, 1988.
67. Reinders, 1985b.
68. Vlierman 1992b, 10-22; Idem. 1993, 69-76 and Idem. in: Hocker & Vlierman 1996.

research results are linked to the context data in relation 
to the other finds and the ship, and the inferences these 
allow. 

6.5.3 Ship’s equipment and inventory
For the purpose of systematically presenting the large 
assemblage of utensils from the late-19th-century cargo 
ship Lutina,66 Reinders drew up a subdivision scheme.67 
Research into the equipment and inventory of a small, 
early-15th-century cog made it clear that late-medieval 
ships require a different approach from 19th-century (car-
go) ships.68 In Part IV, Results and Analysis, this point 
will be elaborated. The items from this and the other cogs 
in the present study will be classified according to the 
following categories and in this order.

Fig. 6.52. The fish cage made of willow withies, close to the afterbody. 
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1. Ship’s equipment
2. Operational equipment
3. Administration and navigation
4. Tools
5. Household items
6. Food preparation, eating and drinking
7. Victuals
8. Personal belongings and weaponry

Ship’s equipment
The stern carried three iron gudgeons for the suspension 
of the rudder (fig. 6.16). The starboard brace of the mid-
dle gudgeon was detached and features in the finds list 
(figs 6.53-143 and 6.54). The loose fourth rudder attach-
ment, found beneath the ship, consisted of a thick iron 
bolt with a ring (fig. 6.53-144) which had been attached 
through the hole in the stern at the level of strake I. The 
ring, which had held the pintle, was worn through at 
the back, while the starboard half of the ring had broken 
off.  On the inside of the sternpost the bolt had broken 
at the hole for the securing pin; the end with the pin and 
the fifth, comparable and uppermost attachment device 
were never recovered. The stempost and the false stem 
had probably been joined together at the top by a thick 
iron bolt (figs 6.53-145 and 6.54). Iron nails of differing 
sizes were used on the hull (figs 6.53-146A, -147, -149-3, 
-149-5, -149-10, -150A, -151B, -152A and -153B and 
6.54). To secure the caulking, sintel clamps of various 
sizes were employed (figs 6.53-156A-C and -157F and 
6.54).  For fastening the shell strakes to the frames and 
the ceiling boards, oak treenails were used (figs 6.53-121 
and -122, and 6.54). The first one illustrated probably 
was a spare treenail; the other seems to have been used. 
Clear to see are the somewhat thicker ends by which the 
treenail would be jammed into the outside of the shell 
plank. A small oakwood lid (figs 6.53-114A and B, and 

6.54) probably served to temporarily close the scuttle 
through which the drain emptied overboard. On the in-
side there must have been an iron eyelet or a bolt with a 
hole through which a bolt or pin could be passed to secure 
it in place. Beneath the stern lay a worked and broken-off 
piece of oak wood (fig. 6.53-128). It may be a frame head 
that once stood proud of the gunwale. On the top it has 
an oblique notch on one side; a cross was carved into the 
oblique surface. It is reminiscent of (part of) a bitt, but it 
lacks abrasion marks left by rope in the appropriate area. 
A small piece appears to have been sawn off at the bro-
ken and shipworm-eaten end. Indeed the piece may have 
belonged to a very different part of the ship, e.g. an orna-
mental end on a beam of the castle. The round, almost 3 
cm thick oaken ‘lid’ with broken lugs (figs 6.35, 6.53-116 
and 6.54) probably was the cover of a wooden pump tube. 
The function of the rather rough-hewn, elongated piece 
of beech wood (fig. 6.53-132) is unclear. Maybe it was a 
spoke for operating a windlass. The small wooden (proba-
bly Ash, Fraxinus excelsior) sheave of a block (figs 6.53-113 
and 6.54) was found between the floor timbers beside the 
keelson. There is heavy use-wear both on the single flange 
beside the groove that held the rope, and on the sides of 
the axis hole. 

The rope fragments (228 and fig. 6.53-229) were found 
in the lengthways of the ship inside some longitudinal 
limber holes in the floor timbers and between the floor 
timbers of the hold. They are of a four-strand, Z-twisted 
line with a 1.8 cm diameter, so-called shroud-laid rope. 
The fragments probably belong to a single, or a few 
lengths of line that had been strung through the aligned 
limber holes that ran in the underside of the floor tim-
bers. Each of the (presumably four) lines could at times 
be tugged to and fro a bit, to prevent the limber holes 
from clogging up. This was important especially for the 

Table 2. Distribution of finds

Category  Forebody Hold  Afterbody

1. Ship's equipment    anchor?    sail, cordage, sheave, spoke, 'lids', drain -

2. Operational equipment   - spades, load hook -

3. Administration and navigation             - compass needle?

4. Tools  - marlinespike, spoon auger, tar pot, needle marlinespike

5. Household items                 - candle holder -

6. Cooking, eating and drinking - bronze Grapen, cooking pots, treen dish,
pottery and stoneware jugs

-

7. Victuals            barrel stave bowls, sticks, hazelnut shells, bones -

8. Personal belongings, weaponry coin belt, footwear, knives, sheath jacket?
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Fig. 6.53a. Ship’s equipment. Wooden part of an anchor (131), spoke? (132), sheave of a block (113), lid of a pump barrel? (116), cover for a drainage 
opening in the shell (114), (spare) treenail (121, 122), part of a frame head? (128), two lengths of rope (229, 230), 
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Fig. 6.53b. Ship’s equipment. Bolt with eye for a helm (144), bolt of the rudder pin (145), wing of the middle gudgeon (143), several nails (146A, 147, 
149-3, -5 and -10, 150A, 151B and 153B and sintels (156A to –C end 157F). 
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Fig. 6.54a.  Ship’s equipment. Gudgeon, bolts, nails and sintel clamps.
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limber holes in the floor timbers under the roundwood 
floor. The piece of Z-twisted rope, so-called cable-laid 
rope (fig. 6.53-230), probably was part of the rigging. 
The cable has a diameter of 3.5 cm, is composed of three 
S-twisted shroud-laid ropes, which in their turn consist of 
four Z-twisted strands. Besides, three pieces of line (228, 
229, 230) were recovered. The function of an naturally 
inward-curving L-shaped, worn-down and hewn piece of 
oak wood (fig. 6.53-131) has remained unclear. It may 
have been one of three (or four) more-or-less comparable 
pieces of wood that together enclosed a heavy anchor stone 
while being held together at the top and below, and whose 
lower ends pointed outwards. One of the late-medieval 
shipwrecks in the harbour of Kalmar (Sweden) contained 
an anchor whose wooden parts enclosed a boulder.69 In the 
Almere-I cog a chopped-off, pointed piece of oak wood was 
found, which too may have belonged to a somewhat simi-
lar anchor.70

Highly unusual is the recovery of three textile fragments. 
Late-medieval textiles are rarely found in archaeological 
contexts. Two pieces measure about 70x55 cm (226A and 
fig. 6.55-226B), the third piece (227) is about 40x30 cm. 
The fairly uneven woollen fabrics were woven in so-called 
basket or plain weave on a broad handloom. The weave 

69. Åkerlund 1951, 35, 36 and Fig.18 and Pl.5,b.
70. Hocker & Vlierman, 1996.
71. Crumlin-Pedersen 1997, 190.

consists of S-twisted, coarsely spun strands, twined into 
Z-twisted yarn 2-5 mm thick. One piece (226B) has a 
selvage on one side. This side has a border about 18 cm 
wide of dark brown wool, followed by a 3 cm wide strip 
of a paler shade. Although this is impossible to ascertain, 
is seems that there is a repeating pattern. There are ample 
traces of tar on the fragments. These most probably are 
the remains of a sail. Until the present study, nothing was 
known about the material used for cog sails. 

Viking ships are known probably to have had mainly 
woollen sails. Crumlin-Pedersen,71 judging by more 
recent woollen sails, writes that a small sail of 20 sq m 
requires a fabric of about 500 gr/m², while for a sail of 60 
to 130 m² this should be about 1000 gr/m², if it is to be 
tarred for protection and wind proofing. Given the dimen-
sions of the hull, it may be assumed that the Nijkerk-II 
cog carried a sail of about 150 m². The pieces of woollen 
fabric with tar remnants from the Nijkerk-II cog current-
ly have a weight of about 1200 gr/m², which amounts to 
about 180 kg for a 150 m² sail. Large and small fragments 
of fabric have been found also in the Nijkerk-I cog, the 
Marknesse cog, the Spakenburg-I and -II cogs and the 
Doel-I cog (Chapters 8, 12, 14, 15 and 20, respectively). 
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Fig. 6.55a & b. Ship’s equipment. Two pieces of a dark brown, woven 
woollen sail (226A and B) with selvedge and one or two paler bands of 
warp in plain weave. Sail fragment (226B).
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Operational equipment
Just a few items were recovered that may be reckoned to 
the ship’s operational equipment. A special find is the 
complete spade made from a single piece of ash wood 
(Fraxinus excelsior) (figs 6.56-107 and 6.57). The fairly 
straight spade has a blade 15 cm wide and 20 cm high. 
On both sides the fairly flat blade is sheathed in a single 
iron sheet, folded around the cutting edge and tapering 
upwards on both the front and back. The two sides were 
riveted together with a single rivet passing through the 
blade. The cutting edge is worn to an angle through use. 
The spade has a fairly thick, round handle (4.5 cm in 
diameter) and a closed grip 12.5 cm wide. Its exact func-
tion is difficult to determine, because its design makes it 
barely suitable for either digging or shovelling. Maybe it 
was intended for peat-cutting. Yet a miniature (fig. 6.56-
107A) shows that in the High Middle Ages such spades 
were indeed used for tilling the land. This spade sat in 
the hold among the frames and behind a bilge ceiling 
strake to port. Belonging to shovels are the fragments of 
presumably ash wood (figs 6.56-109 and -110) that were 
found to starboard beside the stern in the redeposited 
sand. These are fragments of two blades, which originally 
were 15-25 cm wide and 25-30 cm high. They had slight-
ly upturned sides, making the blades somewhat concave 
at the front. Presumably these are so-called grain shovels. 
The model remained virtually unchanged even into the 
20th century (figs 6.56-109A). The iron load hook (fig. 
6.56-140) was found in the redeposited sand to starboard 
of the midships. Two such hooks would be fixed to the 
ends of a rope, sometimes with a ring midway along the 
rope, and were used especially for hoisting barrels. 

Fig. 6.57a & b. Rear and frontal views of the wooden spade (107). 
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Table 3. Ship's equipment

Category  Item                 Number Findspot

1.1 Ground tackle   anchor/killick? 131 under the bow

1.2 Sails                sail 226A and B, 227 hold

1.3 Cordage             line 228-230 hold

1.4 Blocks               sheave 113 hold

1.5 Windlass           spoke? 132 under the stern

1.6 Pump, drain      lids, drain  114, 116, 117 under the hold and in the stern

1.7 Navigation aids - - -

1.8 Boats - - -

1.9 Spare parts      treenail, nails, clamps 121-126, 146-154, 156-158 hold
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Fig. 6.56. Operational equipment. Wooden spade (107); detail of a late-12th-century miniature showing a similar type of wooden spade made from a 
single piece of wood with the lower part of the blade sheathed in iron (107A; after Groten 1990, 73); grain shovel (109); and load hook (140). 
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Administration and navigation
Aboard late-medieval vessels no great amount of admin-
istration will have been carried out. The skipper proba-
bly kept notes on what he was carrying, what the goods 
fetched at their destination, and the cost of the return 
cargo. Of course he would also carry cash on board. In the 
case of barrels and other solid packaging or items, these 
are likely to have been marked with crayon for identifi-
cation. Often fragments of crayon are the sole evidence of 
administration or the marking of cargo to be found aboard 
shipwrecks. Besides, owner’s marks carved into barrels are 
regularly encountered, which sometimes can be linked to 
provenance. Aboard the Nijkerk-II nothing of this kind 
was found. Navigation aids too will have been very limit-
ed in the Middle Ages; indeed it is questionable whether 
any were present in every ship. Actually most shipping 
passed along the mainland coast and north of the Frisian 
Isles, which allowed navigation by following onshore 
landmarks. Often sailors would make notes of where they 
were on particular days. Ships sailing across the North Sea 
and beyond are likely to have had a compass on board. A 
piece of thin copper plate with a sharp point and a flaring 
end may have been part of a compass needle (figs 6.58-
160 and 6.59). In the middle of the broader end is a small 
hole, while the item has an impressed groove there too 
and seems to have broken. The needle was found under a 
floor timber, aft of the roundwood floor. 

Tools
Just four items can be classified as tools. The broken iron 
spoon auger (figs 6.58-138 and 6.59) is a carpentry tool. 
The diameter of the bit is about 10 mm, so it was certain-
ly not intended for cutting treenail holes into the shell. 
It may in fact have been lost at an early stage of construc-
tion, when it served to make holes for the pegs holding 
the temporary frames. The hand drill for using this bit 
was not recovered. Two marlinespikes (figs 6.58-167, 
-168 and 6.59) and a bone needle (figs 6.58-170 and 6.59) 
are tools for splicing rope and presumably for mending 
the sail. Marlinespike 167 was cut from a red-deer antler 
(Cervus elaphus). At the place where it was cut from the 
tine, about two-thirds of the edge is bevelled. The re-
maining part was cut off flat over about half the length of 
the spike. Given the traces, the point was sharpened quite 
roughly, probably with a knife; the very tip has broken off. 
The other marlinespike (168) was made from the upper 
tine of a forked antler of a roe deer (Capreolus capreolus). The 
other tine of the fork had probably been sawn off paral-
lel to the main tine which itself is fairly rough and from 
two sides cut or broken off obliquely. The point had been 
slightly sharpened with a knife, the very tip had broken 
off. The needle (170) was made from a bone splinter. The 
broad, thin, somewhat concave end had broken off at the 
drilled eye. The pointed other end is quite robust. The 
needle seems very suitable for, for instance, mending a 
woollen sail.

Table 4. Operational equipment

Category Item Number Findspot

2.1 (Un)loading gear   spade, grain shovels, load hook 107, 109, 110, 140 hold

2.2 Additional equipment   - - -

Table 5. Administration and navigation

Category Item Number           Findspot

3.1 Ship's papers - - -

3.2 Stationery - - -

3.3 Financial/commercial matters - - -

3.4 Orientation and dead reckoning compass needle(?)  160 afterbody

3.5 Timekeeping - - -

3.6 Signalling and distress signals - - -
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Fig. 6.58. Navigation and tools. Tar pot (9); tool handle? (87, 88); spoon auger (138), compass 
needle? (160), marlinspikes (167, 168), and (sailcloth) needle (170). 
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No tools were found that can be associated with caulk-
ing. Yet scattered between the floor timbers under the 
roundwood floor, in the midships and under the wreck, 
sherds were found of a fairly large, blue-grey cooking pot 
(figs 6.58-9 and 6.59), with traces of soot and tar on the 
inside and the outside of some base sherds. Most proba-
bly this was a pot for melting the tar that was needed for 
maintaining the ship and the sail. An illustration in the 
Histoire Ancienne jusqu’a César (fig. 6.60) most probably 
depicts tar being melted and stirred with a stick, in two 
Kugeltopf-like pots over wood fires. The illustration will be 
more elaborately discussed in section 29.5.2. Two worked 
pieces of wood from the cog may also have belonged to 
tools. Of one piece, cut to a square cross-section (2x2 cm), 
one end is thinner and round in section (figs 6.58-87 and 
6.59), and a fragment of a curved piece of wood, round 
in section and sanded smooth (figs 6.58-88 and 6.59) has 
likewise been classified under the heading of ‘Miscella-
neous’. 

72. Hocker & Vlierman 1996, 61.

Household items
Aboard (small) late-medieval vessels there probably was no 
clear separation between working or cargo space and the 
crew’s quarters.72 Specifically domestic items, such as fur-
niture, therefore are hardly to be expected. Nor have there 
been any indications of bedding space. This in fact applies 
to virtually all the hundreds of pre-mid-19th-century ves-
sels excavated so far in the former Zuiderzee area. It is pos-
sible that a separate accommodation space was partitioned 
off in the Nijkerk-II cog (Sections 6.2.2 and 6.2.3). 
The only recovered domestic item is a beechwood candle 
holder in the shape of an hourglass (figs 6.61 and 6.62-
82). The original piece of wood, 18.5 cm high, had a di-
ameter of 8.5 cm at the bottom and 6-6.5 cm at the top. 
Both at the top and the bottom 3 cm, its round shape was 
maintained. A little above the middle, the diameter is 3 
cm, and above and below this waist the circumference was 
carved into eight faces. Into one of the faces an owner’s 
mark or decoration had been cut. Into the centre of the 
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2.59Fig. 6.59. Navigation and tools. Sherds of the tar pot, tool handles?, the 
spoon auger, the compass needle, the two marlinspikes and the (sailcloth) 
needle. 

Fig. 6.60. The application of a novel caulking method: sintel clamped 
moss caulking, and the final preparations of a voyage by nef/(Mediterra-
nean) cog. Detail of a miniature from the Histoire Ancienne jusqu’à César 
(Folio 31r of MS Douce 353, Bodleian Library, Oxford).
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Table 6. Tools

Category Item                  Number Findspot

4.1 Carpentry        spoon auger        138 the hull

4.2 Caulking and maintenance  tar pot     9 hold/under the hull

4.3 Splicing, sailmaking marlinespikes, (sail), needle 167, 168, 170 under the hull

4.4 Miscellaneous             ?, ? 87, 88 under the hull
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top, an iron candle holder had been inserted (diameter 15 
mm), driven into the wood and similar to a sintel clamp 
lacking one spike and a bit of the central part. On one 
side the lower half is badly damaged, while on the other 
side part of the bottom edge was charred. From a wreck 
that was found in 2000 in the close vicinity of the Poel-
er cog in the Wismar Bight, a somewhat similar candle 
holder was recovered (fig. 6.61-82A). That wreck was 
tree-ring dated to 1486. Sanitation must have included 
the drain, which most probably doubled as a latrine. 

Food preparation, eating and drinking; fireplace
Apart from a few ballast stones on which traces of soot 
were identified (Section 6.7), and a few pieces of coal 
(299-300), no finds indicated that the vessel had a fire-
place. But originally this must certainly have been the 
case. The only known fireplace aboard a cog so far was 
encountered in the Nijkerk-I cog (Section 8.5.2 and fig. 
8.9). It is a square wooden tub with a closed base and 
filled with loam, ca 80x80 cm and 20 cm high.73

The Nijkerk-II cog almost certainly had a similar fire-
place, but it may have been filled with sand rather than 
loam, on which a floor of tiles or bricks was laid. Such 
fireplaces are known in several versions from other 
late-medieval ships in the former Zuiderzee area. The cog 
may in fact have had a yet different fireplace. Within the 
sandy base on the roundwood floor may have been a sur-
face paved with erratic cobbles on which an open fire was 
burnt. In the wreck of a large seagoing and armed ship in 
field U34 in Eastern Flevoland, dating from the first half 
of the 16th century, a somewhat similar roundwood floor 
was found (NISA file). In the layer of sand lay a ‘cobbled 
pavement’ of erratics. A substantial number of floor tiles 
were found dispersed at the front of this pavement, which 
suggests that the ship had a built-in, tiled fireplace of 
considerable dimensions. No fire-tending tools were found 
in the cog. Coal was never before identified as a fuel in the 
late-medieval wrecks of the Zuiderzee/IJsselmeer  polders. 

73. Vlierman 1992a, 51.
74. Janssen, pers. comm. 2000.

Cooking ware
In the redeposited sand below the ship, to port, a bro-
ken-off foot of a small bronze Grapen vessel was recovered 
(fig. 6.63-164), together with some other small non-fer-
ro metal items. Scattered about the redeposited sand in 
the bow and midship section, lay a dozen small sherds 
of a redware cooking pot. This pot had had a somewhat 
flattened base with three feet, a globular belly and a dec-
oration of double rills and grooves on the shoulder. One 
sherd has a handle attachment (figs 6.63-6 and 6.64). 
On the outside, the shoulder was partially covered with 
greenish lead glaze; on the inside, there is a splash of 
blackish-green lead glaze on the bottom. The base sherds 
are sooty on the exterior. H.L. Janssen dates this globular 
pot with rilling to the second half, or possibly the middle 
of the 14th century.74 Six small redware sherds (7 and 8), 
partially splashed with greenish lead glaze, belong to two 
different small pots. One of them shows traces of soot.

Table 7. Household items

Category Item                Number     Findspot

5.1 Lighting        candle holder          82 midships

5.2 Storage - - -

5.3 Sanitation              drain                                     - afterbody
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Fig. 6.61. Candlestick (82) and detail of the owner’s mark. 
Fig. 6.62. Household items. Candlestick (82) and the candlestick from a 
wreck in the Wismar Bight (82A; after Förster 2000, 49, Abb. 3).
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Fig. 6.63. Cooking, eating and drinking. Small stoneware jug (3), small redware jug (5), redware cooking 
pot (6), lath-turned wooden dish (84) and foot of a bronze Grapen pot. 
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Eating and drinking ware
Scattered about the redeposited sand below the wreck were 
three joining pieces of a small lath-turned wooden dish (fig. 
6.63-84). It has a footring and rising flanges. On the inside, 
at the transition from the flat to the flange, it has two nar-
row ornamental grooves and a slightly wider one. 
Drinking ware is represented by a redware jug (figs 6.63-5 
and 6.64).75 and fragments of three different stoneware jugs 
(1 and 2, fig. 6.63-3). The redware jug is of a type quite 
unknown in northwestern Europe. It has a flat base, a glob-
ular belly and a wide neck with a fairly large pouring lip. 
Opposite the pouring lip it has an obliquely placed roll 
handle with a pair of finger imprints at the top. On the 
shoulder are a patch and some spatters of yellow-green 
lead glaze. The jug has a pale, yellowish to reddish ceram-
ic body of a rather soft fabric. It is definitely not a Dutch 
or Flemish product, but does display some traits that are 
(faintly) reminiscent of pottery from various regions, in-

75. Vlierman 2010, 193 fig. 7.
76. H.L. Janssen and F. Verhaeghe, pers. comm. 2000.
77. Rieth 1979, 117-129.
78. Janssen, pers. comm. 2000.

cluding the squat form, the peculiar handle attachment, 
and the shape of the base. What is certain is that these 
traits are typical of the late 13th and early 14th centu-
ries.76 Between 1971 and 1973, the riverbed of the river 
Charente at Port-Berteau, a little southeast of La Rochelle 
(Charente-Maritime, France)77 yielded a batch of ceramics 
that must have been produced between ca 1250 and 1350 
at the pottery centre of Saintonge, some way upstream. It 
included a number of jugs that display a marked similari-
ty to the specimen from the Nijkerk-II cog. Of stoneware 
jug 1, three neck/rim sherds were found; of jug 2, one 
neck and two belly sherds; and of jug 3, three belly sherds 
and a belly-neck sherd with a handle attachment. All 
three are products of Siegburg (Germany), which accord-
ing to H.L. Janssen were still unknown around 1350 and 
should be dated to the third or fourth quarter of the 14th 
century.78 
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Fig. 6.64a. Cooking, eating and drinking. Sherds of small stoneware jugs 1, 2 and 3; redware jug 
(5), sherds of redware cooking pot (6) and foot of a bronze Grapen (164). 

Fig. 6.64b. The redware jug (5).

Table 8. Cooking, eating and drinking

Category Item                 Number Findspot

6.1 Fireplace - - -

6.2 Fire-tending tools - - -

6.3 Fuel                   coal         299, 300     midships and forebody

6.4 Cooking equipment cooking pots, bronze Grapen    6, 7, 8, 164 midships

6.5 Eating and drinking gear         drinking jugs, treen dish 1, 2, 3, 5, 84 midships, under hull 
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Victuals
During long voyages, a ship naturally needed to carry 
supplies of food and fresh water. However, there are sever-
al indications that this vessel had been laid up for a con-
siderable time in the ‘harbour basin’, so hopes of finding 
provisions or their containers on board are rather unre-
alistic. Yet various objects have been found that may be 
food-related. Therefore it was decided to put them under 
this heading. Some may in fact derive from a former car-
go. A half base with a diameter of 30 cm and some stave 
fragments may have belonged to a single, small oak barrel 
(figs 6.65-98 and -99, and 6.66). A fragment of a partially 
lathe-turned wooden stopper (fig. 6.65-101), four small 
stoppers (figs 6.65-102 to -105 and 6.66), a wooden stop-
per almost square in section (fig. 6.65-106) and a large 
and possibly conifer-wood stopper (figs 6.65-119) with-
out doubt served to close large and small barrels. A base 
fragment and five small staves (fig. 6.65-90) belong to a 
(conifer-?) wooden dish. The base is about 18 cm across, 
the stave dish was 6 cm high, while the rim was 14 to 15 
cm across. A sixth small stave, 5.1 cm long, belongs to 
a smaller bowl (figs 6.65-90G and 6.66). Excavations in 
the Hanseatic city of Lübeck (and elsewhere) have yielded 
several such stave bowls.79 Further, dozens of small, thin 
(broken) oakwood sticks were found throughout the ship 
(91-97, figs 6.65-93 and 6.66). They are cut to a roughly 
round diameter, and originally 12-15 cm long. The thick-
er ends are up to 0.8 cm thick, while the other end tapers 
to a point. Such sticks were also found in abundance in 
the Nijkerk-I cog (Section 8.5.2), in the Rutten cog (sec-
tion 10.5.2) and the Doel-I cog (Section 20.5). For many 
years they were simply known as ‘cog sticks’ and no-one 
had a clue as to their purpose. However, a chance discov-
ery in 2002 provided a quite plausible explanation.

In the southern valleys of the Alps, even today there are 
extensive forests of sweet chestnut (Castanea sativa). For 
example, in the Val Bregaglia, southwest of St. Moritz 
(Switzerland), close to the Italian frontier; here lies the 
hillside village of Soglio, one of the most authentic vil-
lages in the region. Not only is it a tourist hotspot, it 
is also famous even today for the various products that 
the villagers have since centuries been making from the 
sweet chestnut. Formerly, one of the ways chestnuts were 
prepared is slowly drying them over an open fire, after 
which they were ground and mixed with milk. This made 
a kind of gruel: polenta (nowadays polenta is usually made 
from maize). This gruel was typically the food of poor 
peasants. The chestnuts were also traded and transport-
ed, packaged in small batches. To this end, people used 
simple, home-made baskets. These were made from small 
oval planks ca 1 cm thick (nowadays hardboard is used for 

79. Neugebauer 1975, 117-121.

Fig. 6.66. Victuals. Fragment of a barrel base and fragments of staves, 
staves of dishes, various stoppers, and ‘cog sticks’.  

Fig. 6.67b. Rounded, flat shingles on the wall of a farmhouse in Hau-
te-Savoie, France.

Fig. 6.67a. Souvenir basket for packaging sweet chestnuts from Soglio 
(Switzerland). 
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Fig. 6.65. Victuals. Fragment of a barrel base and fragments of staves (98, 99), various stoppers (101-106, 119), staves of 
small bowls (90) with reconstruction, and ‘cog sticks’ (91-97).  
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such souvenirs), measuring ca 25x10 cm. Holes are drilled 
along the edge at intervals of about 3 cm. Into these are 
driven 15-cm sticks, through which are woven thin twigs 
to form the sides (fig.6.67a). Small planks of roughly this 
size used to be made in huge quantities as a winter cot-
tage industry in the Alpine region, the Mediterranean and 
in the Pyrenees, in and west of the Haute Savoie and the 
Jura. They served as shingles for covering roofs and house 
walls. They were made with a wedge, a broad chisel and 
a hammer from greenwood, therefore still moist trunks, 
that were previously sawn to lengths of about 25 cm. The 
exposed lower end of the shingle might be rounded (fig. 
6.67b). Depending on what was available, people used 
wood of spruce, chestnut, beech, oak or acacia. 

Presumably these shingles, which were easy to make and 
would have been kept in store, would also be used for 
other purposes, e.g. for making these baskets. The sticks 
in the modern souvenir baskets are identical to those from 
the cogs. Hence it is quite likely that the sticks had been 
made for such baskets. In olden days, nuts and chestnuts 
were an important (supplementary) part of people’s diet, 
and because they preserve well are very suitable for taking 
along on sea voyages. The provenance of sweet chest-
nuts is southern Europe, but also in western and parts 
of central Europe they became native, having escaped 
since Roman times. In these more northerly parts, sweet 
chestnuts ripen less well and those on sale here nowadays 
mostly come from southern France or Italy. It seems far 
from unlikely that sweet chestnuts and nuts were carried 
as victuals on Crusaders’ ships sailing between Italy and 
the Holy Land. So that as a result people in northwestern 
Europe became (re-)acquainted with this food, as was the 
case with many other products and technical inventions. 
Indeed sweet chestnuts together with hazelnuts and wal-
nuts may have been transported through the Hanseatic 
network to these northern parts and beyond, in just such 
baskets. In the redeposited sand in the bow section, one 
whole and eight half hazelnut shells (304) came to light. 

During the excavation of the cog 255 bones were recov-
ered. On the basis of their stratigraphic distribution, they 
were classified into seven groups: 

1.  left over from meals eaten aboard
2.  as 1 or from the settlement
3-5. very probably as 1
6. as 1
7.  scattered around the site, presumably settlement   
 waste
 
The bones in group 1 were gathered in the redeposited sand 
inside and below the wreck and are certain to have been 
inside the ship when it finally sank. Their examination (see 
Appendix) tells us that they came from cattle and from 
sheep or goat, and that 71 % of them display cutmarks. 
This is a result to be expected from meals consumed aboard 
a ship. 43% of the bones are abraded, which indicates 
that they were washed about for a long time during the 
wreck-formation process, and were worn down through 
contact with the sand and timbers. The bones of groups 2 
to 6 all come from the Almere clay deposit and must (in 
part) have been on board (on the deck?) or were washed 
into the ship at an early stage of wreck formation. One of 
Laarman’s conclusions (see Appendix) is that group 4 is the 
largest, and that besides considerable numbers of cattle, 
sheep/goat and pig bones, it also includes a few bones of 
horse, red deer, chicken, duck, goose, black-throated diver 
and crane - species hardly to be expected aboard a ship. 
Also the presence of odd bones of pets (dog and cat) in 
groups 2, 3, 4 and 6 seems rather curious. In a wreck, one 
would sooner expect to find a complete skeleton of a cat or 
dog.
 
However, considering the explanation of the complex 
stratigraphic distribution of the finds (Section 6.1.3), and 
the fact that almost certainly the cog in its final years was 
no longer a working vessel but probably served as a fish-
erman’s shelter or storage space, the appearance of these 

Table 9. Victuals

Category Item   Number Findspot

7.1 Fresh-water supply  barrel, stoppers  98, 99, 101-106, 119 under the hull

7.2 Supply of beverages - - -

7.3 Livestock - - -

7.4 Food provisions     stave bowls, sticks, hazelnut shells, 
bones 

90, 91-97, 304, 231-288 under the hull
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species is quite acceptable. In this period we are dealing 
not with the victuals aboard a ship, but with a more var-
ied pattern of (fresh) food in a land-based situation. The 
fisherman who is presumed to have dwelt in the cog, or 
at any rate to have regularly occupied it, will surely have 
bagged the occasional duck, goose or black-throated diver, 
and maybe poached a red deer. The bones of dog and cat 
probably came from drowned pets. The large numbers of 
bones suggests that redeposited settlement waste and the 
remains of animals drowned in floods account for a large 
proportion of them. 
                                                                                                        
Personal belongings and weaponry
The category of personal belongings and weaponry is un-
likely to be represented in a vessel that probably had not 
seen any service for a long time. An almost straight and 
in cross-section almost oval root-wood knife handle and 
an iron blade that probably belonged to it (figs 6.68-86 
and -139 and 6.69), part of another root-wood knife han-
dle (figs 6.68-85 and 6.69) and fragments of a decorated 

leather knife sheath (figs 6.70 and 6.72-213A and B) in 
fact are the only (incomplete) items that can be reckoned 
to this category. A fragment of thin copper plate with a 
punched decoration (figs 6.68-162 and 6.69) and a small, 
presumably pewter button (figs 6.68-163 and 6.69) may 
come from a knife- or dagger-sheath and a belt, respec-
tively. In this category have been placed also a round 
copper plaque with a hole (figs 6.68-161 and 6.69) and 
a small, broken, turned bone rod with some ornamental 
grooves (figs 6.68-169 and 6.69) and a thin plaque of lead 
or pewter pierced through with holes (figs 6.68-165 and 
6.69), items the function or meaning of which could not 
be established. Some of the holes in the last-named item 
are somewhat lozenge-shaped and may have been made 
with an awl. 

The relatively large numbers of leather fragments, large 
and small, mainly of footwear, naturally were initially 
classified as personal belongings. In all cases, these were 
parts of (heavily) worn and discarded objects. These frag-
ments were kept on board to be cut up and reused for a 
variety of purposes. A couple of right and left soles proba-
bly belonged to a pair (figs 6.70 and 6.72-191 and -192); 
two others (figs 6.70 and 6.72-193B and -194) probably 
did not. A strip had been cut out of the last-mentioned 
piece. The heel part of a sole composed of two pieces  (figs 
6.70, 6.71 and 6.72-211) had been worked. A rough 
round hole was cut into it, while the round heel end had 
been made angular. Maybe it was intended as a suspension 
patch for e.g. a handle on some object. In all, 23 soles or 
parts of soles, and fifteen fragments of stitched welts were 
found. Four fairly completely preserved parts of uppers 
(figs 6.71 and 6.72-171A, B and C, -172A and B, -174A 
and B, and -175A), judging by the stitching on the top 
edges, come from an ankle boot or a higher model (see 

Fig. 6.68. Personal equipment/weaponry. Knives (85, 86, 139), sheath 
fitting? (162), button (163), round copper plaque (161), lead or pewter 
plaque with (awl?) holes (165), and bone rod (169). 
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Fig. 6.69. Personal equipment/weaponry. Knives, sheath fitting? (162), 
button, round copper plaque, lead or pewter plaque with holes, and bone 
rod. 
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Fig. 6.70. Personal equipment/weaponry. Shoe soles (191, 192, 193B, 
194), sole fragment with a hole (211), knife sheath (213), shoelace (223) 
and belt fragment (224). 
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Fig. 6.72.  Personal equipment/weaponry. Vamps of shoes (171A-C, 172A and B, 174A and B, 175A-C), shoe soles (191, 192, 193B, 194), sole fragment 
with a hole (211), knife sheath (213A and B), shoelace (223) and belt fragment (224). 
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reconstruction sketch, fig. 6.72).They are comparable to 
the mid-14th-century type DDT708 from Dordrecht,80 
The first- and the last-mentioned, still contain remnants 
of the laces. At the end of a separately found lace, a knot 
had been made (fig. 6.70 and 6.72-223). Further, two heel 
stiffeners were found (figs 6.17 and 6.72-216 and -217) 
and one tongue of a shoe (215). The bulk of the leather 
finds were fragments of various sizes, of uppers of different 
shoes. It seems that in all cases they were shoes of an ankle 
model or high type with a sole stitched on with welts. 
Parts of some had been cut off for re-use. A comparatively 
large piece of leather (187) cannot have been part of a shoe 
or boot. Maybe it belonged to a jacket of some kind. A 
small, rectangular piece of leather with an also rectangular 
hole in it (figs 6.70 and 6.72-224) is the cut-off end of a 
belt. The quality of the leather and its tanning is remark-
ably diverse. No personal weapons were found in or near 
the wreck. 

A small coin (fig. 673-308) was found in the redeposited 
sand at the fore end of the keel plank. Judging by its find-
spot, it is likely to have been lost aboard the ship. After 
cleaning, the coin was identified at Rijksmuseum Het 
Koninklijk Penningkabinet; it is described in section 6.8. 

80. Goubitz et al. 2001, 189 fig. 7.
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2.71Fig. 6.71.  Personal equipment/weaponry. Shoe vamps (172, 174, 175, 
179) and two heel stiffeners (216, 217).  

Fig. 6.73.  Counterfeit coin of Reinald II or III (308). 

Table 10. Personal belongings and weaponry

Category               Item     Number Findspot

8.1 Garments            button, jacket?, belt  163, 187, 224 afterbody, hold

8.2 Footwear       shoes    171-186, 188-223, 225 in and under the wreck

8.3 Sewing kit - - -

8.4 Tools, weapons   knives, sheath fitting?, button, knife 
sheath 

85, 86, 139, 162, 163, 213 in and under the wreck

8.5 Cash                   coin  308 forebody

8.6 Miscellaneous   copper plaque, pierced plaque, bone 
rod

161, 165, 169 to port beside the wreck
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6.6 Cargo and merchandise

Scattered within and below the afterbody, various frag-
ments of a round, flat stone were found (288-1 to -19, fig. 
6.74). The rock is a very fine, greenish-grey and thinly 
laminated schist and originally had a diameter of ca 46 
cm. Along its edges it is just 0.6 cm thick, while towards 
the centre it is thicker. Its greatest measured thickness 
is 1.3 cm. Both sides of the disc-like stone bear a dense 
pattern of grooves 1.5 mm wide and 1 mm deep. It seems 
that these grooves were scratched in in 20x10 cm areas 
of parallel grooves, with the grooves in adjoining areas 
running at a different angle. Where the areas meet, the 
grooves overlap, sometimes crosswise. The dense pattern 
of grooves suggests that the piece may have been intend-
ed as a millstone. It must have broken before it could be 
used, as it lacks any use-wear. Judging by its thickness 
and its crumbly texture, it seems unsuitable for milling. 
Besides, such an item is rather anomalous aboard a ship, 
which prompted the idea that this may have been part of 
an erstwhile cargo. Two small, unworked pieces of rock 
(figs 6.74-292-1 and -2) are very similar to the rock of the 
‘millstone’. Section 6.5.3 describes some parts of objects 
that may in fact derive from cargo. 

6.7 Ballast?

Among the V-shaped and straight floor timbers of the 
forebody, on and immediately beside the stem hook and 
keel plank and among the redeposited sand under the 
forebody, about 300 roughly fist-sized erratic boulders 
were found. Large(r) erratics are regularly found as ballast 
in shipwrecks in the former Zuiderzee area. The place 
in the ship occupied by the stones suggests that they 
may be ballast. Yet their small number and the size of 
the stones cast doubt on this interpretation. Assuming 
a weight of 500-750 gr per stone, the maximum weight 
of the stones is 225 kg in all. In terms of ballast, this 
would have barely any effect on this vessel. Of course it 
is possible that these rocks were part of a much larger 
batch. On some quartzite and quartzitic sandstones faint 
traces of soot were observed during the excavation. Such 
remnants may have been present on more stones before 
being rubbed away in the course of wreck formation. The 
presence of the soot traces may mean that the rocks once 
may have paved a fireplace. The potential form of such a 
fireplace was discussed in section 6.5.3. The total number 
of stones may cover an area of ca 2.5 m². This is too much 
for paving a fireplace that consists of a ca 80x80x20 cm, 
sand-filled wooden box. Without sand, the whole batch 

81. Hellinga 1984, report on the identification of erratics, file Zo 36 RCE-Lelystad.

might fill a box measuring ca 100x100x25 cm. A fire-
place embedded in the sand covering the roundwood floor 
seems another possibility. 

The boulders were all strongly rounded (rolled smooth) 
and remarkably intact. They were identified by the late 
W.Tj. Hellinga.81 His written report goes as follows:

Granite  104
Syenite  1
Diorite  1
Gabbro  1
Aplite  1
Sandstone  3
Fissure-vein quartz  4
Quartzite  21
Schist  27
Gneiss  100
Garnet gneiss  1
Granite Bohuslän  1    environs of Gothenburg
Lysekill granite  1 idem
Augen gneiss  5 environs of Trollhättan
Quartzitic sandstone  13 southern Sweden
Flint 8 idem
Småland granite 7    Småland (southeastern Sweden) 

Fissure-vein quartz   1 idem
Basalt 3 idem
East-Baltic granite  1
Total  304

The material is definitely not of Dutch origin. It is too 
homogeneous, the stones too undamaged, while the 
rock types are very different from Dutch associations 
of erratics. The total lack of limestone means that the 
batch cannot be from Denmark. Remarkably, the iden-
tifiable material comes exclusively from southwestern, 
central-southern and southeastern Sweden. Also the large 
proportion of gneisses points to this provenance. The 
strong rounding indicates that the stones were rolled 
over a considerable distance. The principal directions 
of transport by ice and meltwater are north-south and 
northeast-southwest. The inclusion of various Småland 
rocks is explained by the latter course. From the above it 
can be concluded with near-total certainty that the mate-
rial derives from the very southwest of Sweden (Malmö, 
Trelleborg).’ In addition to Hellinga’s report it may be 
remarked that the strongly rounded and in some cases 
almost polished stones will not be (solely) the result of 
transportation by ice and/or a meltwater river over a dis-
tance of 500-700 km, but probably also of subsequent 
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rolling to and fro on a rocky coast for thousands of years. 
It therefore seems most likely that the stones were gath-
ered on the coast of the above-mentioned region.

6.8 Dating

Ark
Despite the very carefully examined soil profiles, it 
proved impossible to arrive at a global dating of the 
foundering of the cog on the basis of the local sedimenta-
ry layers. This has been possible in the case of most other 
wrecks in the IJsselmeer polders. Here the oldest datable 
deposit is the Zu IV shell layer, which was deposited in 
the first or second quarter of the 17th century.82 In this 
southernmost part of the Zuiderzee it may in fact have 
been a little later. The Almere clay deposited between 

82. Vlierman 2006, 151.

this layer and the cog is barely stratified, while in this 
area also a considerable part of the Almere deposit is 
absent. In the top of this Almere clay layer and partially 
poking into the Zu IV layer, two large fragments of small 
Kugeltöpfe were found, one of them with brushstroke dec-
oration. They are settlement waste, both dating from the 
13th century. The decorated specimen may actually be 
early-14th-century. The bulk of the recovered potsherds 
from the settlement suggests that the settlement’s heyday 
was in the 13th century. On the surface, and at a good 
distance from the wreck and the channels, just four sherds 
of Siegburg stoneware were found, domestic pottery of 
ca 1310-1370. They are the only sherds that can be defi-
nitely dated to the 14th century. On this basis it can be 
concluded that in the second quarter, and certainly by 
the middle of the 14th century, all permanent occupation 
at the settlement had ceased. A confirmation of this can 
be seen in the dike-building charter granted by Reinald 

Fig. 6.74.  Pieces of a millstone (288) and two fragments of rock (292-1 
and -2). 

Nijkerk II kogge

Nijkerk II kogge

96

2.75

2.74B

288

292-1 292-2

10 cm



160

III in the spring of 1356. The charter may have been a 
response to the historically documented, severe storm of 
that year. The construction of the dike implies that the 
unendiked land was now being sacrificed to the encroach-
ing sea. This matches the historical evidence, which indi-
cates that Ark was engulfed in the 14th century, and is no 
longer mentioned in the records of the 1360s. The small, 
Carolingian-period settlement somewhat further north 
had probably disappeared through shoreline erosion (well) 
before 1300. 

Finds from the cog
A number of globally datable finds were recovered from 
the sand deposit in the bilge. For example, a small coin 
was found at the fore end of the keelson (fig. 6.73). It was 
probably lost aboard the ship. It was examined by the 
Rijksmuseum Het Koninklijk Penningkabinet,83 which 
produced the following data:

In the first instance, it seems to be a quarter Great of 
Guelders, issued by Duke Reinald II (1327-1343) or  
Reinald III (1343-1361). Such a coin is formally described 
as follows:
Guelders
Reinald II or Reinald III
Quarter Great, struck at Harderwijk
obverse: Guelders lion rampant with circumscription:  
 + REIN : DVX : GHELRIE
reverse: long-armed cross with circumscription: 
 MON-ETA-DEH-ERD
catalogue:  Van der Chijs, Gelderland, Pl. II, nos 6 and 7.

A problem is that the circumscriptions on this specimen 
do not quite match up with this description. In as far as 
they are legible, they read:
obverse:  + REI(N) : DVX : O(N)ELRIE
reverse:  MO(N)-AC-DE(N)-ERD
The letters in brackets are poorly legible.

The small deviation, underscored in this rendering, sug-
gest that this is a contemporary, i.e. 14th-century, coun-
terfeit coin. The advantage to the forger would have been 
the smaller amount of silver that went into the counterfeit 
coin compared to a genuine Quarter Great (lower content 
and lower weight). The dating value of this coin however 
remains the same as that of a proper Quarter Great: (sec-
ond half of the) 14th century. 
The redware jug of unknown type must, judging by vari-
ous traits, be dated to the late 13th or early 14th century. 
Besides, the ship held sherds of a redware cooking pot. Its 
globular shape and ornamental grooves indicate that it is 

83. H.W. Jacobi, written comm., 25 October 1983.
84. Vlierman 1983, 3 and 4.
85. Jansma & Hanraets, written report, March 1994.

a type belonging in the second half or maybe even middle 
of the 14th century, whereas the (sherds of) Siegburg stone-
ware jugs of three different types were as yet unknown in 
1350 and must date from the second or third quarter of 
the 14th century. This means that it is as good as certain 
that the vessel cannot have (definitively) sunk before ca 
1360. Also it is unlikely to have happened much later. 
The cog’s foundering in the third quarter of the 14th cen-
tury is therefore the most plausible scenario. A number 
of clues point to the possibility of the ship already having 
been partly dismantled by the time it sank, having been 
written off and probably laid up at this spot for some time 
already. The (afterbody of the) ship may well in this final 
phase have been used by a fisherman as a (temporary) shel-
ter or for storing his tackle. 

Dendrochronology
In 1983, at the end of the excavation, eleven wood sam-
ples were taken for the purpose of any future dendro-
chronological analysis. At that time facilities for such 
research still were unavailable in the Netherlands, while 
in the case of most shipwrecks in the IJsselmeer polders 
a fairly close dating of the ship’s foundering could be 
derived from the associated finds.84 Also the condition of 
the ship’s timbers and the degree of repair often allow an 
acceptably close assessment of the ship’s age at the time of 
its demise. Together with the financial aspect, these were 
the reasons for not yet attaching a high priority to having 
tree-ring analysis performed in Germany. During excava-
tion it was decided that to preserve the ship all timbers 
were to be reburied below the water table, to allow proper 
conservation in the future; therefore samples were taken 
only from detached parts, whose original position in the 
hull could not yet be established at the time, and from 
some ceiling boards. Hence without a clear, predefined 
question regarding construction phases or repairs. The full 
results of the tree-ring investigations by RING85 are pre-
sented in the appendix. Part of the report reads as follows: 
‘None of the samples could be dated individually with the 
reference chronologies available to us. All samples except 
m. 12 and 13 could, however, be cross-dated and were 
averaged to compile an object curve, kkostd. This curve 
was subsequently dated in absolute terms as follows: 
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Given the position of the sapwood boundary, it is unlikely 
that the wood samples come from simultaneously felled 
trees. In chronological order, while assuming an average 
number of sapwood rings of 27+7, we list the estimated 
felling date of the wood samples that contain sapwood as 
follows:

Although these estimates do in part overlap, it is clear 
that the felling date of kko171 cannot coincide with those 
of kko100 and kko140, and probably also is incompatible 
with those of kko151 and kko190; this means that we are 
dealing with at least two ‘building phases’, or at least one 
repair or alteration episode, maybe more.

In the eventual reconstruction, the original position in 
the ship of several of the sampled detached timbers could 
be determined. Of others, it is possible to identify their 
global position, on the basis of their shape and findspot 
in the wreck. Dendro sample kko171 comes from floor 
timber M, which could be identified as part of frame 28. 

Table 11. Object curve

Dendro name Reference chronology Dating gl. t. ÓC

kkostd Apeldoorn AD 1173-1334 68.7 5.53 0.001kkostd

kkostd E. Netherlands/ Westphalia AD 1173-1334 61.8 4.91 0.01

Table 12. Dating of the individual samples relative to the reference chronologies 

Dendro name Reference chronology Dating

kko070 - AD 1238-1305

kko100 - AD 1258-1334

kko110 - AD 1220-1312

kko120 - undatable

kko130 - undatable

kko140 - AD 1199-1333

kko151 - AD 1247-1325

kko160 - AD 1202-1311

kko171 - AD 1233-1318

kko180 - AD 1173-1322

kko190 - 1236-1325 AD

Table 13. Interpretation of the datings

Object End date Felling date

Oz36 (cog)  1334+1(the last ring is always omitted)         AD 1135/1336

Table 14. Estimated felling dates of the samples with sapwood

Dendro name End dating Felling date

kko171 1319 AD 1319-132

kko180 1323 AD 1323-1331

kko190 1326 AD 1326-1339

kko151 1326 AD 1326-1339

kko140 1334 AD 1334-1342

kko100 1335 AD 1335-1342 
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Kko 180 comes from a frame fragment from the after-
body to port, level with strakes J and K. The felling date 
of kko171 suggests that construction may have started 
(quite shortly) after 1326. The V-shaped floor timber can 
in fact have been put in only during (the final part of) con-
struction phase 3 (Section 6.3.2). No samples were taken 
from timbers used in the first two construction phases, so 
a slightly earlier start cannot be entirely ruled out. Of the 
afterbody it was concluded above that this almost certainly 
was built throughout the construction period, up to strake 
N, and that wash strake O was not added until (much) 
later. The felling date of both samples suggest an overall 
construction period of at least 5 years, which seems rather 
long. Sample kko190 is of an upper futtock from the after 
half of the ship and kko151 probably comes from the star-
board lower futtock of frame 11. The felling dates of both 
timbers indicate that they can only have been used after 
AD 1339. In the first case this seems reasonable, but that 
the builders should have waited for several years before 
installing upper futtocks is rather implausible.

A more likely procedure might be that around ca 1340 
the crossbeams 7, 8 and 9 were installed, requiring the 
system of futtocks and frames to be adjusted. Still, the 
identical felling date of kko151 is hard to explain in this 
vein, since it seems unlikely that a lower futtock should 
be replaced. The substantial number of cracks closed up 
with sintel clamped moss caulking in the underside of 
the bottom during construction suggests a relatively long 
construction period. Kko 100 is from an upper futtock 
with a sloping, straight top end. It is very probably the 
starboard upper futtock of frame 36 in the forebody. The 
felling date of this piece suggests that it was installed a 
considerable time after construction (after AD 1342). The 
same dating of starboard bilge ceiling strake B in the fore-
body strikes one as peculiar. But it is well possible that 
during construction of the forecastle also the foremost 
part of the bilge celing strake was replaced by a more 
massive timber (compare the removal of crossbeam 6, 
after which its hole in the shell was covered with a ‘shelf 
clamb’). More extensive tree-ring research on designated 
parts of the wreck might provide more clarity. 

Radiocarbon dating
The Centre for Isotope Research of the University of 
Groningen analysed one sample. It was a piece with sap-
wood from the V-shaped floor timber of frame 28 in the 
bow (GrN-205770); the outcome was a date of 710 ± 20 
BP, global AD 1300.86 
To summarise, we can come to the following conclusion. 

86. J.N. Lanting, written report, 8 July 1994.

On the basis of the results obtained from tree-ring analy-
sis so far, construction of the cog was started in the begin-
ning of the second quarter of the 14th century and may at 
first have seen some delay, for instance owing to unavail-
ability of the required timber. Around 1340 the vessel 
was adjusted or altered (instalment of crossbeams 7, 8 and 
9, and a fully closed deck on the stringers). Some years 
later the forecastle was added - though this may have been 
done as early as ca 1340 too. The youngest dated samples 
will have been repairs (e.g. the repair in the shell below 
the spot where the forecastle stanchion had rested). Af-
ter this repair the cog may have seen further service for 
a good ten to twenty years before being written off. The 
crossbeams from the midships and forebody, large parts 
of the deck, the stringers and the castle(s), as well as the 
port inwale of the midships and forebody may have been 
subsequently dismantled, while for some years a fisher-
man continued to make use of the afterbody. The eventual 
sinking and disintegration of the hull and the washing 
away of the final traces of occupation at the village of Ark 
may be linked to the storm of 1356 mentioned in sec-
tion 6.3.1, and the severest storm of the 14th century in 
1362. The sherds of the redware cooking pot and of the 
stoneware jugs indicate that this is most unlikely to have 
happened before ca 1350. 

6.9 Summary

Ark
Earthenware and stoneware sherds and a substantial 
amount of bones belonging to butchering waste, found 
in the sediment layers overlying the cog and in the rem-
nants of the catastrophically silted-up drainage channels, 
have demonstrated that between the 12th and the 14th 
centuries a farming settlement flourished in the vicinity 
of the wreck of the Nijkerk-II cog. Apart from these finds, 
all further traces of the settlement have disappeared, to-
gether with the sea engulfing a deposit of clay on peat at 
least 2-2.5 m thick, in several phases. Very probably the 
heavy storms in 1356 and 1362, known from historical 
records, were the coups de grâce for the hamlet. The char-
ter, granted by duke Reinald III of Guelders in 1356, to 
build a dike, probably just a little south of the wreck site, 
supports this assumption. 300-400 m further north, an 
earlier, Carolingian settlement had arisen beside a channel 
that may have resulted from peat-cutting. Presumably 
this hamlet comprised a few farmsteads, but during the 
10th and 11th centuries there almost certainly was no 
more occupation at (either of) the two settlements. 
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The location of both sites; their names still remembered 
in the adjacent ‘old’ land (the Arkemheense Polder); and 
the historical records of the Werdense Hof at Putten, all 
suggest that we must be dealing with the Carolingian 
settlement Archi and the 12th- to 14th-century (H)erca 
or Erke = Ark, whose name no longer occurs in records 
of 1360-1370. The cog lay (moored, laid up) in a ‘har-
bour basin’ a few hundred metres north of the site of the 
younger settlement.

Ship
The entirely oak-built ship had a striking hull shape, a 
typical construction and some characteristic features. It 
carried a single mast, which stood in a cavity in a mas-
sively constructed part of a long keelson, probably had an 
aftercastle from the start, and was equipped with a stern 
rudder. On the basis of Heinsius’ definition, of compar-
ison with vessels depicted on various seals and described 
in historical sources as cogs, and on the assumption that 
the Bremen Cog indeed is a cog, we may conclude that 
this ship is a cog dating from the heyday of the Hanseatic 
League. The ship, which was probably built as a cargo ves-
sel, many years later was altered: provided with a forecastle 
and possibly at the same time with a continuous deck, 
which may relate to a (partially?) new (military?) function. 

The lines drawing or plank plan shows a striking, 
high-sided hull with a straight keel and little sheer and 
with straight, raked stern and stem and everted sides. In 
the stern and bow, the frames have a faint S-shape. The 
forebody is slightly higher than the afterbody. The stern 
and stem rise at rakes of 120° and 130°, respectively. The 
strakes of the visible, above-water part of the ship are 
clinker-built and from strake G upwards extend to the 
rear and front of the stern- and stempost, respectively. 
The cross-cut hood ends of the strakes on the bow are 
covered and protected by a false stem; on the mitred 
sternpost, the port and starboard hood ends meet. The 
planks of the bottom (strakes A to C) below the hold are 
laid flush, carvel-style, and are interconnected only by the 
treenails that hold them to the floor timbers. The bottom 
strakes as they run into the bow and stern gradually tran-
sition into a clinker-built construction. The hood ends, 
like those of the subsequent strakes D to G, are nailed 
into rabbets in the hooks and the lower half of the stern- 
and stempost. 

Strake D is the first fully clinker-built strake, attached 
with double-clenched nails that were twice hammered 
sideways and driven back into the plank. The frames con-
sist of straight or V-shaped floor timbers most of which 

were extended up the sides with lower and upper futtocks. 
Of these, the floor timbers are the most massive; the up-
per futtocks are the lightest. Across the frames a so-called 
‘open ceiling’ was laid, mainly intended to internally 
strengthen the fore-and-aft construction; two bilge ceiling 
strakes on either side were more heavily executed than the 
other ceiling boards. Initially the ship probably had six 
crossbeams protruding through the shell: four through 
strake J and two (in the afterbody) through strake K. 

The crossbeams protruding through strakes L and M were 
probably inserted simultaneously with the installation 
of the forecastle and the full decking of the ship. Viewed 
from above, the reconstructed hull displays a striking 
underwater body, shaped like a laurel leaf and sharply 
converging towards both ends. At deck and gunwale lev-
el, however, the outline is more like a somewhat stretched 
half-walnut, with the forebody a little wider than the 
afterbody. Together with the crossbeams protruding 
through the shell, whose heads were protected by guides 
mounted on their forward sides, the stern- and stem hook 
are the most characteristic structural elements. They con-
stitute the foremost and the aftmost parts of the plank 
keel, as well as the bases for the stern- and stempost.  

The bulwarks, rising about 1.5 m above the (lower six) 
crossbeams and everted, were held in place by heavy up-
right knees. These knees together with the longitudinal 
stringers provided a rigid structure to support the above-
deck part of the ship. The seams between the shell planks 
were rendered watertight with clamped moss caulking. 
This typical sintel clamped caulking method evolved as 
part of the cog-building tradition and disappeared almost 
simultaneously with the demise of the Hanseatic League. 
The design, the lines and the construction of the vessel are 
evidence of well-established tradition and expertise. This 
is definitely not a prototype, but an example of a fully 
developed vessel type. The ship’s principal (reconstructed) 
dimensions are: 

• Length over the stern and stem  20.0 m 
at gunwale level             

• Largest width at gunwale level    8.7 m
• Height of the stern 5.1 m 

(keel line to the top gunwale)
• Height of the stem  6.2 m 

(keel line to the top gunwale)
• Height of the side amidships  4.3 m 

(keel line to the top gunwale)

From the detailed analysis of the wreck, the building of a 
scale model and the near-simultaneous and in part exper-
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imental construction of a full-sized replica (the Kampen 
Cog, see Chapter 7), it transpired that the field drawings 
needed to be reexamined and that a paper-based recon-
struction was required. Misinterpretation of the original 
location of the two recovered crossbeam constructions 
had meant that the available evidence was considered 
insufficient to allow such a reconstruction. The ultimate 
reconstruction on paper shows what the ship must have 
looked like and what its original dimensions must have 
been. The building sequence and (eight) construction 
phases could be identified. Among other things this re-
vealed that we were dealing with the initial almost com-
plete construction of the underwater body (‘bottom-first’ 
approach). This was followed by the shell strakes (‘shell-
first’ approach), then the futtocks and ceiling boards up 
to crossbeam level. The final phase of construction saw 
the fitting of crossbeams, further shell strakes and fut-
tocks, ceiling boards up to gunwale level, the aftercastle 
and the fore- and afterdecks. The V-shaped floor timbers, 
futtocks and ceiling boards in the after- and forebody very 
probably were not fitted until the lower six crossbeams, 
the shell strakes above them and the futtocks and ceil-
ing boards between frames 2 and 26 were in place. The 
building of the forecastle, the addition of the three upper 
crossbeams, the fitting of a probably continuous deck and 

87. Vlierman, 1992b.
88. Reinders 1986, 2.

the placing of a wash strake atop the original uppermost 
strake probably occurred some ten to fifteen years into the 
ship’s career. From the position of the detached parts of 
the wreck as excavated (see survey drawing, Plate 6.I) it 
could be inferred how the ship must have disintegrated 
in stages, and that this most probably occurred largely as 
a result of northerly storms. This study also describes the 
documentation methods followed during and after exca-
vation. The wreck, taken apart into sections, was reburied 
below the water table, for preservation at the site (fig. 
6.75). 

Equipment and inventory
A first step towards the classification of items found 
aboard late-medieval vessels that belonged to the ship’s 
equipment and inventory was made in the publication of 
the finds from the Almere-I cog.87 In the present study, 
all objects from the cogs, which like any other shipwreck 
with its contents must be considered “as an inseparable 
whole, and as the only available source for studying the 
history of different vessel types and their use”,88 have been 
classified under the following headings and in this order:

1. Ship’s equipment
2.  Operational equipment
3.  Administration and navigation
4.  Tools
5.  Household items
6.  Food preparation, eating and drinking
7.  Victuals
8.  Personal belongings and weaponry

If indeed the cog had been lying in the ‘harbour basin’ 
for a considerable time, derelict and partially disman-
tled, before finally sinking and disintegrating, then it is 
small wonder that few if any items of value remained on 
board that with any certainty might be attributed to its 
(original) equipment and inventory. The few (parts of) 
objects that potentially once belonged to it are described 
under the various headings and in the respective tables. 
For the category of ship’s equipment there are the three 
pieces of a woven woollen and tarred sail, which in fact 
is a most exceptional find. Thanks to these pieces it can 
be established for the first time that cogs, like the Viking 
ships, carried woollen sails. Confirmation for this finding 
is provided by some of the other vessels discussed in this 
study. Another remarkable find is the wooden drain or 
slop chute, which probably also served as a latrine. The 
category of operational equipment is represented only by 
some fragments of wooden grain shovels and a load hook. 
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Fig. 6.75. Deposition of the keelson (and the cog’s other timbers) below 
the water table at the site of the wreck excavation. 
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The straight wooden spade, found intact, whose blade was 
partially sheathed with iron plating, seems suitable only 
for peat-cutting. Therefore the question remains whether 
this item actually belonged with the ship. Almost inevi-
tably, no items were recovered that belonged to the cog’s  
administration and navigation. A broken compass needle, 
if that is what it is, might yet represent this category. The 
small spoon auger (lost during the ship’s construction?) 
belongs in the category of carpentry tools. The sherds of a 
tar pot can with some certainty be reckoned to the ship’s 
tool kit, as can the two marlinespikes, although the latter 
may also have been part of a fisherman’s gear. Any house-
hold items are hardly to be expected aboard a medieval 
cargo ship. Therefore the curious hourglass-shaped beech-
wood candleholder may equally have been a possession of 
the final occupant. The same may go for the above-men-
tioned (peat-cutter/spade. 

Some soot traces on the erratic boulders in the forebody 
are the only traces that might relate to a fireplace; a few 
pieces of coal represent fuel used on board. It is the first 
time that this type of fuel has been found in a medieval 
shipwreck in the Netherlands. Originally the cog almost 
certainly would have had a fireplace. A broken foot of a 
small bronze cooking pot is of a Grapen, which once be-
longed to the galley equipment on board. We cannot be 
equally certain about the sherds of a redware cooking pot. 
This pot, datable to the second half or possibly the mid-
dle of the 14th century, may in fact have belonged to 
the final occupant. The same goes for the sherds of three 
different small jugs of Siegburg stoneware. They are of a 
type that was still unknown around 1350, and was not 
in common use until the third and fourth quarters of 
that century. The unusual and in these parts typologically 
quite unknown small redware jug must, on the grounds of 
particular features, be attributed to the late 13th or early 
14th century, and almost certainly was an item from the 
ship’s inventory. The little jug is definitely not from the 
Netherlands or any of the immediately adjacent countries, 
and must have been brought along aboard the ship. It 
shows several features associated with the pottery centre of 
Saintonge, southeast of La Rochelle (France). The fragment 
of a small, lathe-turned treen dish too almost certainly 
belongs to the ship’s inventory. Of special interest is the 
possible function of the sticks that for many years were 
known as ‘cog sticks’: roughly cut, thin and about 15 cm 
long, with pointed ends. They are close parallels to sticks 
that traditionally have been part of small woven baskets 
in which (in northern Italy) sweet chestnuts were pack-
aged and traded. Further, in the category of victuals, parts 
of a small barrel, stave bowls, bones of consumed meat, 

and hazelnut shells were recovered. The final category, 
that of personal belongings and weaponry, is represented 
only by a few parts of discarded footwear and parts of 
some knives and knife sheaths. The erratic boulders in the 
ship, serving as ballast or contained in a box as a substrate 
for a fireplace, can in fact only have been collected on the 
coast of southern Sweden, from which we may with some 
caution infer that the vessel at some time visited the Bal-
tic Sea. 

Dating
The (counterfeit) coin of Reinald II or III was presumably 
lost within the ship and, together with the stoneware and 
the sherds of the redware cooking pot, provides the most 
important dating clue for the definitive foundering of the 
cog. This almost certainly occurred in the third quarter of 
the 14th century - possibly as a result of the 1362 storm. 
Dendrochronology revealed that the necessary wood for 
the ship was felled in the adjacent Veluwe region, in the 
eastern Netherlands and/or in Westphalia, and that con-
struction of the cog must have started in the later 1320s/
early 1330s. Construction probably did not take place 
over a ‘short’ span of time, but may have seen some delay. 
It seems that around 1340 the vessel was altered, provided 
with a forecastle and a continuous deck. Afterwards the 
cog may well have sailed for at least another ten to twenty 
years. It will always remain an open question whether this 
was a Guelders ship, and whether the alteration of ca 1340 
and the presence of the jug that may come from south-
western France might in any way be linked to Reinald II’s 
efforts in the ‘One Hundred Years War’, and/or military 
action on the Zuiderzee in the mid-14th century. Eventu-
ally the cog was laid up and probably partially dismantled. 
A number of fishery attributes and a ‘keepnet’ plus some 
earlier-mentioned items, suggest that in its final years the 
ship may have served as a storage space and/or shelter for 
a fisherman. It never became clear whether the curious 
roundwood floor aft of the mast was part of the ship or 
maybe related to the hulk’s possible function as a dwell-
ing. 



Fig. 7.1. The Kampen Cog under sail on the river IJssel. 
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In 2000, at the start of this study on all the archaeological 
cog finds in the Low Countries, there was a very strong desire 
to have the most extensive reference possible, as a point of 
comparison for the various shipwrecks and relevant data. The 
Nijkerk-II cog was chosen as the base wreck for this purpose. 
The reason was that it is the most complete and extensively 
documented large cog excavated in the Netherlands. In ad-
dition, NISA had already built a reconstruction model (1:10 
scale) of the cog. In the same period, a replica of the ship 
had been built in Kampen as an experimental reconstruc-
tion. The starting point for the construction of the Kampen 
Cog was the bottom of the Nijkerk-II cog, which had been 
reconstructed on paper by J.-M.A.W. Morel.3 

At the Netherlands Institute for Ship and Underwater Ar-
chaeology (NISA), there had long been a desire to recreate 
an excavated late-medieval ship in order to experimentally 
determine how vessels from this specific period of maritime 
history were built. It goes without saying that all sorts of 
aspects of these wrecks already gave rise to quite a few ideas 
as to how the building process must have gone and what 
the vessels must have looked like. Recreating a life-size ship 
could provide concrete answers and insights. The frame of 
reference was provided not only by the original archaeological 
data on the shipwreck, but also the model that was built, the 
findings during the construction of that model, and the 1:1 
recreated/reconstructed vessel, the Kampen Cog (fig. 7.1).

No report has ever been published about the construction 
of the Kampen Cog. It was an important reason, besides the 
above, to include the report written predominantly by the 
ship-builder and apprentice trainer (A.J. van den Heuvel) 
in this study. The fairly detailed report has been structured 
according to the previous excavation reports (Chapters 8 
through 20) to facilitate comparison with the Nijkerk-II 
report. The report, as well as the summary and conclusion, 
set out the answers to some long-standing questions and 
the likely sequence of their construction. It also indicates 
the extent to which the construction readjusted or con-
firmed existing ideas, or refuted them, and discusses e.g. 
how problems were solved. In 2005/2006, as part of the 

1.  Translated by Joy Phillips.
2.  By A.J. van den Heuvel & K. Vlierman, supplemented by K. Sars.
3.  Director of NISA at that time.
4.  Van den Berg et al. 2007, 12-13.

present study, a complete reconstruction of the ship’s hull 
was drawn on the basis of the archaeological data, and all 
the excavation data on the Nijkerk-II were presented in a 
report (Chapter 6 and Plates 6.I through 6.V).      

Until the reconstruction of the Kampen Cog, experimen-
tal nautical archaeology research in the Netherlands had 
been limited to recreating the Mesolithic tree-trunk canoe 
of Pesse (Drents Museum, Assen), the reconstruction for 
Archeon of the planking river barge and dating back to 
Roman times known as Zwammerdam 6, and a salmon 
scow (Nz 66-II, Zuidelijk Flevoland) by De Boer & Sars. 
Besides that, the Roman-era vessels De Meern I and II and 
a few historical ships have been reconstructed. The Batavia, 
built by Willem Vos in Lelystad, is the most famous and 
impressive example of this. The construction of the Batavia 
was based on historical information and the reconstruction 
drawings made from that evidence. The experience gained 
while rebuilding/reconstructing the Nijkerk-II cog made 
an essential contribution to the interpretation of how this 
ship was built and in which sequence. 

7.1 The preceding sequence of events

In 1989, an initiative was launched in Kampen to build a 
Hanseatic cog.4 Partly because of this well-known trading 
vessel, Kampen became a prominent city in the Late Mid-
dle Ages. Led by Alderman H. Bastiaan, a working group 
was assembled, comprising representatives of the munici-
pality and the business community, to explore whether such 
a project was feasible and what would be involved. Besides 
garnering political support, choosing a form of organisa-
tion, finding ways to obtain financial resources, finding a 
suitable building location, and determining who should be 
hired as the master ship-builder, the chosen approach was 
highly desirable from the perspective of Dutch nautical 
archaeology: a scientifically and historically sound building 
plan. Discussions on the subject took place with NISA and 
other experts in the field. 

7The experimental reconstruction of 
the Nijkerk-II: the Kampen Cog1,2 
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Morel studied the various files on the cogs excavated in 
the IJsselmeer polders and concluded that the shipwreck 
from lot Oz 36 in Zuidelijk Flevoland (the Nijkerk-II 
cog, Chapter 6) could provide the best and most complete 
information for the realisation of such a project. The arti-
cles of association were signed on 18 December 1991, and 
the Kampen Cog Foundation (Stichting Kamper Kogge) was 
established. In addition to the board of the foundation, a 
project office was set up to act as a sounding board for the 
construction, and a technical committee conducted exten-
sive research into sound building practices. Sars Houtbouw 
(master ship-builder Kees Sars and ship-builder and ap-
prentice trainer Anton van den Heuvel) was hired as the 
construction company. Sars drew up a budget, a work plan 
and a training plan. The European Social Fund (ESF) in-
vested money in the project to train job-seekers and provide 
them with work experience. On average, there were about 
twelve participants working on the construction process 
at any given time, a total of sixty people during 3.5 years 
of construction. Once it was certain that construction was 
going to take place in Kampen, Morel started extrapolating 
from the excavation drawings of the Nijkerk-II cog, and J. 
van der Zee (model builder at NISA) started working on a 
reconstruction model at 1:10 scale. The construction of this 

model is executed in phases (Section 6.2.4) and served as a 
shipyard model for the construction and for determining 
the sequence of work for building the Kampen Cog. 

Neither the model nor the Kampen Cog presented any 
problems in terms of building the bottom of the ship. 
Large parts of the upper parts of the sides were missing 
from the shipwreck. Despite the detailed 1:10 drawings of 
the parts that were found, it proved impossible to recon-
struct the sides on paper at that time. In the early stages, 
there were some difficulties building the sides of the model; 
it was extremely difficult to achieve what would presum-
ably have been the original shape of the hull based on the 
frame structures that were drawn and recreated. The frames 
may have warped somewhat over the centuries in the soil. 
Morel and Van der Zee consulted at great length on the 
best way to continue work on and finalise the construction 
of the model and the Kampen Cog. It was then decided 
to deviate from the initial plan, which had been to start 
with the frames and build from there; instead, they first 
constructed the shell of the sides and then put the frames in 
place. This ‘shell-first’ method had previously been used to 
build replicas of the Viking ships – which were, it should 
be noted, fully clinker-built. During the reconstruction of 

Fig. 7.1. The Kampen Cog under sail on the river IJssel. Photo: Richard Tennekes.
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the cog, it soon became clear that this method must also 
have been used for the clinker-built planking parts of the 
bottom near the stern and stem and sides of cogs. One con-
firmation that this construction method was used is the fact 
that the clinker-built shell strakes were sealed with sintel 
clamped moss caulking on the inside of the ship. On the 
wrecked cogs excavated thus far, these seams were sealed 
with sintel clamped moss caulking behind the frames, 
extending from stern to stem with no interruptions. This 
means that the sintel clamped moss caulking was applied 
before the frames were put in place. The part of the ship 
that was not built shell-first was the carvel-built part of the 
bottom. Those planks were fitted into place on either side 
of the keel plank, under four ‘temporary floor timbers’ that 
had been placed on the keel plank beforehand, and effec-
tively served as a kind of matrix for the ship’s bottom. 

No significant difficulties were encountered during the 
construction of the sides; when the strakes were added, 
both the model and the replica took on the intended hull 
shape almost automatically. However, it became clear at 
a certain point while building the model that the lengths 
of the two crossbeams found in the wreck did not match 
the dimensions in the afterbody of the model in the places 
where they belonged. The lengths of the beams have been 
adjusted in the model and in the Kampen Cog. The reason 
for the difference in length could be that a choice had to be 
made early on regarding the angle of the stern and stem. 
That choice determines the lines of the rest of the shell. The 
knees found on the two original beams have been omitted 
in the model (fig. 6.46); the structure has been adjusted 
(automatically) in the reconstructed vessel. The missing 
parts of the shell were supplemented on both the model 
and the Kampen Cog. The decks and other items at deck 
height and above, plus the rigging and sail, were derived 
from other archaeological finds and historical information. 
The Bremen cog was the main inspiration. As problems 
emerged, they were resolved and reshaped by the builders 
themselves, opting for the most obvious method and in 
consultation with the technical (advisory) committee. 

Construction officially commenced on 17 June 1994. The 
Kampen Cog was launched on 1 November 1997, and the 
final structural elements were fitted onto the cog on 14 
March 1998. In the following sections, there will be a brief 
summary of the basic principles used in the construction 
process, followed by a description of the elements added in 
each phase of construction, with occasional references to the 
original ship, and an account of the initial sailing tests, the 
experiences gained in those tests, and the hull features and 
operating and sailing characteristics, plus the installation of 
an engine.  

7.2 Basic principles of construction

A number of important basic principles were selected be-
fore starting to build the ship. It had to be built as authen-
tically as possible, it had to be easy to maintain, and it had 
to be durable, sustainable and safe. With these principles 
in mind, there was an interesting and fascinating task for 
the builders to combine the sometimes conflicting inter-
ests in the different areas in an elegant, acceptable way. In 
principle, as problems arose, the builders always sought to 
choose the most authentic solutions available to them.

Materials
The following materials were used for the ship:

• Construction timber: oak (Quercus spec.) and Douglas fir 
(Pseudostuga Menzisi).

• Fastenings: wooden treenails, wrought-iron gudgeons 
and rudder fittings, bolts, nails and sintel clamps.

• Caulking material: moss (Sphagnum spec.), tarred hemp fibre
• Preserving agents: boiled linseed oil, raw linseed oil. 

brown tar, carbolineum, Tencofix (bituminous sealant) 
and Tencolak (glossy top coat especially for boats).

• Mast and spar: Douglas fir (Pseudostuga Menzisi).

Tools used
Electric, motorised and manually operated tools were all 
used in the construction process. The hand tools used on 
the project include several items that were developed and/
or made specifically for this purpose: the oak boeitangen or 
planking tongs, the oak ‘caulking iron’, and wrought-iron 
tongs for adding the sintel clamps. A fire rack was built 
to hot-mould the planks into shape, and a self-propelled 
crane was present at the shipyard to handle the heavy lift-
ing and manoeuvre the various pieces into position.

Construction method and sequence
The construction method and sequence of the various ac-
tivities were as follows:

• Setting up and sealing the keel plank with stern and 
stem hooks, sternpost and stempost.

• Installing four temporary timbers where the hold 
would be, and making and placing the bottom strakes.

• Making and installing the floor timbers and planks in 
the hold and removing/replacing or adjusting the tem-
porary timbers.

• Making and placing the keelson and mast step.
• Manufacturing and installing the planks/strakes of 
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the sides up to the level of the crossbeams protruding 
through the shell.

• Applying sintel clamped moss caulking on the inside 
of the vessel in the seams of the clinker-built planking 
that had been completed up to that point.

• Making and placing the lowest futtocks on the already 
fitted floor timbers and the timbers in the afterbody 
and forebody up to the start of the stern and stem.

• Making and placing the six crossbeams protruding 
through the shell.

• Manufacturing and installing the planks/strakes above 
the crossbeams.

• Waterproofing the inside of the clinker-built shell 
strakes above the crossbeams with sintel clamped moss 
caulking, and making and placing the remaining fut-
tocks in the afterbody and forebody, as well as the top 
futtocks at the level of the hold and the heavy knees 
and intermediate pieces on the crossbeams.

• Making and installing the splashboard.
• Making the deck and the aftercastle, the belaying rack 

and winch, etc., the rudder, the mast, the spar and all 
the other items such as ropes, blocks etc. to prepare the 
ship for sailing.

• Sealing the outside seams of the carvel-built bottom 
and the clinker-built composite sides with sintel 
clamped moss caulking, and caulking the deck seams 
and tarring the ship (to the extent that it had not al-
ready been done in a previous phase). 

7.3 Construction

Construction phase 1: the piles, the keel plank, the 
stern hook and stem hook, the sternpost and stem-
post, and the temporary floor timbers
Before the actual construction could commence, the piles 
were built: a temporary foundation pier on two concrete 
stop beams, consisting of stacked blocks of wood, on which 
the ship would be built. Railway sleepers were used for 
this purpose. Six piles were constructed, distributed evenly 
along the length of the keel plank including the stern and 
stem hooks (figs 7.2a and b). The piles were 1 m high, 
leaving sufficient working space under the bottom of the 
ship. Then the keel plank and the stern- and stem hooks 
were put in place. Stern- and stem hooks are made from 
wood that naturally grew in a curved shape, and are intend-
ed as a transition between the keel plank and the stern and 
stem. The pieces of wood selected for the stern- and stem 
hooks were shaped according to the measurements on the 
scale drawings of the originals, except for the rabbets in 
which the ends of the shell planks had to be fastened. These 

rabbets were ‘coarsely’ carved out and then cut to fit later in 
the work to accommodate the shell planks. The keel plank 
and the stern- and stem hooks were fastened to each other 
with sloping flat scarfs, 60 cm and nailed into place. 

It was decided to waterproof all seams in the vessel using 
the original method with sintel clamped moss caulking. 
However, it proved far from simple to find the required 
quantity of moss, with the consequence that this material 
was not yet available during the first phase of construction. 
For that reason, a layer of tarred hemp fibre was applied 
between the scarf surfaces of the keel plank and stern- and 
stem hooks and between the hooks and the sternpost and 
stempost. During the official keel laying by Morel, three 
nails from the original, 14th-century cog were ceremoni-
ously hammered into the aftmost scarf of the keel plank. 
The assembly of the keel plank and stern- and stem hooks 
was temporarily attached to the underlying concrete stop 
beams with threaded studs. This was done to prevent the 
total structure of the bottom from being pushed up at a 
later stage by the upward force of the support posts, which 
press against the floor timbers when the planks are placed.

When Morel reconstructed the ship’s bottom in the draw-
ings, he discovered that small wooden pegs made of pine-
wood (known as nailhole plugs) had been hammered into the 
planks at frames 8, 13, 17 and 22. They formed the basis for 
the theory regarding the sequence in which the ship’s bot-
tom was constructed. Although they were closed later, these 
nailholes marked where connecting nails were placed during 
construction, to temporarily fasten the first three carvel-built 
shell strakes (A, B and C) on either side of the keel to the 
temporary floor timbers. This method solves an important 
practical problem: maintaining the shape of the carvel-built 
section of the ship’s bottom, since those planks were not 
fastened to each other. Following the same method, which 
was mostly likely medieval, four temporary floor timbers 
were added. In building the Kampen Cog, it was decided to 
place them where frames 11, 17, 21 and 24 would be added 
later, attaching an extra temporary timber in the spaces be-
tween temporary floor timbers 11 and 24 and the stern and 
stem. The strakes fit around these extra timbers without any 
tension. In order to fasten the plank ends of the B- and C 
strakes, the sternpost and stempost were placed on the stern 
hook and stem hook respectively. The flat scarfs between the 
stern- and stem hooks and stempost and sternpost were 65 
cm long, and the sections were nailed together. At this stage, 
the sternpost and stempost had a square cross-section; later 
on, rabbets would be added, finishing by shaping the posts 
at an oblique angle (making them trapezoidal in cross-sec-
tion). The stern and stem were set vertically with a plumb 
line and braced with three struts each.
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Construction phase 2: the bottom of the ship, the low-
est strake of the sides, the (V-shaped) floor timbers 
on the bottom, the sintel clamping of the seams on the 
inside of the clinker-built planks, and the installation 
of the keelson

Bottom of the ship
The underside of the first shell strakes (A) fell neatly abaft 
and forward into the rabbets in the stern and stem hooks. 
The middle section was carvel-built against the keel plank. 
The parts that slot into the rabbets were fastened with 
blind nails. The seams between the A strakes and the sub-
sequently placed B strakes, and between the B strakes and 
C strakes, were clinker-built abaft and forward, and carvel-
built against each other in between. From the locations 
where the strakes visibly twist towards the stern and stem, 
the upper strakes were left wider, and the overlapping 
sections on the overlap of the A- and B strakes and the B- 
and C strakes were chamfered (fig. 7.3) and fastened to the 
stern and stem hooks, sternpost and stempost with blind 
nails through the cross-cut ends of the planks. The upper 
edge of the strake was cut to be chamfered on the outside, 
while the lower edge of the following strake was similarly 

Fig. 7.2a. Keel plank, stern hook and sternpost, stem hook and stempost, 
temporary floor timbers, stocks and the struts supporting the stern and 
stem. Drawing: A. van den Heuvel/Sars Houtbouw '97.

Fig. 7.2b. The same as in A, with the garboards fitted. Photo: Sars Hout-
bouw.  

Fig. 7.3.  The manner in which the transition between the carvel- and 
clinker-built parts of a seam between two bottom strakes is constructed. 
Drawing: A. van den Heuvel/Sars Houtbouw '97.
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Fig. 7.4a. Burning a shell plank. Photo: Sars Houtbouw.

chamfered on the inside before placement; the V-shaped 
seams created after assembling both planks formed a 
caulking seam which would be sealed later on the inside 
and outside with sintel clamped moss caulking.

Hot-moulding and installing the planks
The twisted planks abaft and forward in the underwater 
body were hot-moulded over an open wood fire. Before the 
sawn plank could be held over the fire for hot-moulding, 
all the dimensions had to be compiled. The measurements 
for the shape of the curve were taken by holding a taut 
string at the place where the plank would be installed on 
top of the previous strake, tensioned from the start to the 
finish of the new plank. Then a measurement was taken 
every metre (measured along the string), at right angles 
from the rope to the top of the previous strake. The angle 
of the plank was also measured every metre using a spiling 
batten or carpenter’s bevel. Using the dimensions of the 
curve and the spiling, the fire rack was set to the shape of 
the desired plank.

On the day that the planks would be bent, the fire was 
lit early in the morning to obtain a long strip of glowing 
coals. The idea was to have an even bed of coals with min-
imal flames, so the plank would not char. A garden hose 
equipped with a gun nozzle was kept ready to spray down 
the underside of the plank regularly (fig. 7.4a). This was 
necessary, since the wood would otherwise dry out too 
quickly and/or crack due to the intense heat. The firewood 
was chopped, dried ‘scrap wood’ from ship elements that 
had been roughly shaped beforehand. The importance of 
using dried wood became apparent when it was necessary 
to use semi-dried wood on one occasion. The fire produced 
billowing clouds of smoke, causing everyone’s eyes to sting 
and tear up. The entire process of hot-moulding a plank 

took an average of two and a half hours. The time required 
over the fire depended primarily on the thickness of the 
plank and how curved it needed to be, but also – albeit to 
a lesser extent – on the quality of the wood (e.g. the num-
ber of knots, the crossgrain of the fibres). The hardness and 
toughness of the various planks also played a role. 

Once the plank had the desired shape, it had to be placed  
at the intended location on the ship as soon as possi-
ble. The plank was removed from its restraints of tongs, 
weights, levers and chains and trotted over to the ship, 
carried by five or six men, where it was clamped into place 
with wooden boeitangen or planking tongs (fig. 7.4b) and 
glue clamps, held in shape while it cooled down.

The planking tongs (an old form of glue clamps), which 
were in any case used as early as the 16th century (see 
the Nijkerk-II cog, fig. 6.41; fig. 7.5a and b), were made 
of oakwood rods of 90x8x8 cm. The clamping force was 
achieved by striking a wedge between the two arms. Once 
the plank had cooled down, the scarfs and the overlap 
could be drawn and cut. The flat scarfs were 40 cm long. 
The section on the outside of the shell ended at a thick-
ness of 1.5 cm, while the section on the inside (of the next 
plank of the strake) was 1 cm thick at the end. In many 
cases, the overlap was chamfered slightly so the next plank 
up could be added at a slightly different angle. After this, 
every 15 cm and in the middle of the overlap, the nailholes 
in the outer plank were pre-drilled in order to insert the 
double-clenched nails or ‘naainagels’.

The double-clenching method used for these nails (fold-
ing the tip down twice and hammering it back into the 
wood) is illustrated in chapter 6, fig. 6.42. The scarfs 
were ‘clenched’ together with two rows of nails: one row 

Fig. 7.4b. A newly burned plank being lifted into position. Photo: Sars 
Houtbouw.
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from the outside in, the other from the inside out. During 
this process, which can almost be described as riveting, 
a hammer weighing five kilograms was held against the 
nailhead when the tip was folded down the second time, 
to prevent it from shooting back out. On the Kampen 
Cog, the nails were inserted at an angle of 45º in relation 
to the wood grain. This has never been established in 
shipwrecked cogs. If memory serves, the more than one 
hundred wrecks worked on to date have always had nails 
hammered in at right angles to the plank width. More-
over, it has been assumed that holes were drilled before-
hand (Section 6.2.2 and fig. 6.42). Bad spots and knots in 
the planks were immediately removed and replaced by an 
insert, in a waffle-like pattern known as honeycomb. In 
other places, in accordance with the original ship, a board 
has been nailed on the inside to cover spots where the 
wood was of inferior quality.

Bilge strakes
Above the carvel-built section of the seams between the 
B- and C strakes, planks 18 cm wide and 2 cm thick were 
fitted under the temporary floor timbers. They were nailed 

5. Baykowski, 1991.

onto the B- and C strakes on either side of the seam. These 
planks were intended to prevent the seam from pulling 
open at those spots due to the difference in potential 
shrinkage between the rigid clinker-built construction 
of the sides above that and the carvel-built planks of the 
bottom that were only fastened to the floor timbers with 
wooden treenails. This shrinkage problem was observed 
during the reconstruction of the Bremen cog in Kiel and 
referred to as the ‘Kieler Ritze’ or ‘Kiel crack’.5

The floor timbers in the carvel-built section of the bottom
In addition to the A-, B- and C strakes of the bottom, the 
lowest strakes of the sides (the D strakes) were also added. 
After that, the roughly pre-shaped floor timbers above this 
section of the carvel-built ship’s bottom could be measured 
to the shell using a water level (or plumb line) and then 
cut to fit and put in place. This measuring instrument is a 
modern version of the ‘plumb bob’ described by Nicolaas 
Witsen in his book entitled Shipbuilding and Management 
(1671/1690). The difference is that the principle of the an-
cient instrument is based on a plumb line, while the mod-
ern version is based on a spirit level. There was a practical 

Fig. 7.5a. Boeitang on a section of shell. Drawing: A. van den Heuvel/Sars 
Houtbouw '97.

Fig. 7.5b. Boeitangen on the shell. Photo: Sars Houtbouw
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reason for also installing the D strakes at this stage. The 
scarfs on the ends of the floor timbers were in a number of 
cases above the C- and D strakes (frames 8 through 24). 
Moreover, the D strakes were also part of the carvel-built 
underwater body. The subsequent E strakes were the first 
to be completely clinker-built. 

Sintel clamped moss caulking in the seams of the 
clinker-built planking of the underwater body
Before it was possible to start applying the timbers in 
the aft and forward parts of the clinker-built section of 
the ship’s bottom up to the start of the stern and stem, 
the sintel clamped moss caulking first had to be applied 
on the inside. At the special request of NISA in relation 
to ongoing research on the sintel clamped moss caulking 
in late-medieval shipwrecks6, this authentic method was 
used with particular care and attention in caulking the 
Kampen Cog. Until then, a number of questions had effec-
tively remained unanswered, such as: How were the moss, 
the moss laths and the sintel clamps applied? How much 
time would it have taken? What would it have required in 
terms of craftsmanship? 

Such questions were also put to a smith regarding the 
production of the approx. 16,000 sintel clamps and the 
wrought-iron nails. In the case of the sintel clamps, it was 
decided to have them punched. The dry moss (Sphagnum) 
was hammered into the V-shaped seams, which were ap-
prox. 2 cm wide and deep, using an oak ‘caulking iron’ 
made on site and a wooden hammer. The moss laths were 
about 1.5 cm wide and 0.5 cm thick and made from strips 
of oak, which were laid on the moss. They were held in 
place by initially securing them with a few sintel clamps, 
and then fastened more securely by adding the other sin-
tel clamps every 7 cm or so. Various methods were tried 
in order to find out how the sintel clamps were applied in 
the Late Middle Ages, probably above the seam between 
two clinker-built shell planks fastened to each other. 
While the clamps were still straight, one end (ear) was 
hammered into the wood and bent. Then the other end 
was hammered into the other plank. In another method, 
the folded ‘ear’ was bent beforehand, after which the oth-
er, straight end was held against the upper plank. The 
carpenter then hit the bent side with a hammer, causing it 
to sink into the wood. Then the curved side of the sintel 
clamp was hit from above to drive it into the lower plank. 

Since these practices proved fairly difficult, efforts were 
made to develop a tool to assist them. Shipyard workers 
developed a ‘sintel iron’, a caulking iron with an opening 
in the middle (similar to the slot in a claw hammer) that 

6. Vlierman 1996a.
7. Wöginger 2007, 15.
8. Cappers et al. 1997/1998, 585.

could be used to pull out nails. Using a hammer and this 
‘sintel iron’, it was possible to perform the aforementioned 
actions properly. The ‘sintel iron’ left impressions on the 
sintel clamps that had never been observed on any of the 
thousands of authentic sintel clamps examined previously. 
Moreover, a ‘sintel iron’ was never found. It is therefore 
questionable whether such a tool would have been used in 
the Low Countries in the Late Middle Ages. 

On the vessels on the Danube, a long, thin hammer was 
used which had a triangular groove in the flat end (similar 
to a claw hammer). This tool was used both for ham-
mering in and removing the Klampeln (sintel nails).7 The 
hammer displayed on the miniature from the Roman de 
Troie (figs 6.60 and 29.11a). bears some similarity to the 
item. The wooden ‘caulking iron’ is a similar case. Caulk-
ing irons made from wrought iron are almost a standard 
feature in shipwrecks, and a wooden specimen has never 
before been found in the Netherlands, to the best of my 
knowledge. However, it is known that wide wooden chis-
els were used for caulking the characteristic river barge 
and barge-like planking boats (Plätten, Zillen etc.) in the 
river basin of the Rhine and Danube, but those seams 
were generally much wider. 

Figure 7.6a through e shows a number of the actions 
described above and the tools that were recorded while 
applying the sintel-clamped moss caulking in the Kampen 
Cog. The carvel-built seams of the bottom and clink-
er-built seams of the sides on the outside of the shell were 
sealed with sintel clamped moss caulking shortly before 
the launch. After drying, the moss used (Sphagnum spec.) 
was stripped of irregularities (heather twigs, pine needles, 
blueberries and blueberry twigs, etc.). Approximately 
25-30% of the original volume was removed in this way, 
leaving approx. 2 m³ of moss compressed, enough to caulk 
a vessel of approx. 20x7.5 m.8  

Fig. 7.6a-e. a. Securing a moss lath with sintel clamps.In the foreground 
the inserted moss caulking is seen before being covered with a lath. Right 
in front is the wooden 'caulking iron' with which the strands of moss were 
driven into the seam. The top edges of the strakes show the double-clen-
ched nails by which the strakes are fastened clinker-style. b. Driving a 
sintel clamp into the lower edge of a clinker seam. The other 'wing', to be 
driven into the lower edge of the upper plank, has been previously bent 
over. c. The sintel clamp fixed into the lower strake. 
d. The sintel also fixed into the upper strake. e. The interior of the starboard 
forebody with sintel clamped moss caulking. 
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a.

b.

c.

d. e.
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Keelson with mast step        
After all the various floor timbers had been placed on the 
bottom of the ship, the keelson could be made and then 
fastened to frames 4 through 26. The keelson found in the 
wreckage was made from a jagged tree, of which the low-
est, thickest part of the trunk was used as the front. The 
first approx. 2.5 m has been chopped into a more or less 
square cross-section, followed by a section that was left 
wider and thicker; this was the mast step, in which the 
hole for the mast heel would later be cut. The aft section 
retained the uneven, tapering shape of the trunk and was 
square-hewn here and there. Notches were cut into the 
underside of the keelson at the level of some floor timbers, 
allowing the remaining pieces to ‘hang’ between the floor 
timbers (fig. 7.7). These notches also provided more longi-
tudinal rigidity. In principle, the keelson was fastened to 
the frames with blind wooden treenails. For the Kampen 
Cog, a trunk was sought which was as similar in shape as 
possible to the trunk used in the Nijkerk-II cog. It was 
similarly worked and put into place.

Construction phase 3: adding the shell strakes up 
to the crossbeams, sintel clamping the seams on the 
inside, and making and installing the lowest futtocks 
and crossbeams

The strakes from the sides to the crossbeams
As indicated above, the first strakes of the sides (D) were 
already fastened into place during the previous phase. 
After this, the planks of the next five strakes (E through I) 
and the aft planks of the J strakes were cut to fit and put 
into place (figs 7.8a and b), in principle always starting 
at the stern. After the first plank was nailed into place, 
the next plank was marked off, cut to fit, and nailed into 
place until the entire strake had been assembled from 
stern to stem, and then the next one was started. A thin 
layer of Tencofix was smeared onto the overlap of the 
planks before nailing them down. After all the planks in 
these parts of the sides were assembled, the entire struc-
ture was strutted to hold the relatively thin, somewhat 
flexible shell in shape.

Sintel clamping the clinker-built seams
The D strakes were chamfered along the top edge on the 
outside. On the inside of the ship, the same was done to 
the lower edge of the planks of the E- strakes. As a result, 
each time a plank was fitted onto the overlap, it created 
V-shaped seams about 2 cm wide and deep on the inside 
and the outside of the shell. After the sides were com-
pleted up to the crossbeams, the seams were sealed on the 
inside with sintel clamped moss caulking (fig. 7.6).

Making and placing the lowest futtocks and protruding 
crossbeams
For the shape of the futtocks, branches or trunks that 
had grown crooked with a straight stretch were preferred 
amidships, while S-shaped and straight pieces were pre-
ferred in the afterbody, and crooked pieces of wood suf-
ficed in the forebody. At certain frames in the wreck, the 
lowest futtocks are made of several pieces. The reason for 
this is probably that there was no suitable piece of wood 
available to fashion them from one piece. A centreline 
was first used to determine the location of the futtocks. 
A chain mould was used to determine the shape of the 
shell at that location. Then a suitable piece of wood was 
selected. The piece was roughly cut to the shape of the 
mould, and then placed in the right position in the hull 
and marked off. In ancient times, the wood would then 
have been cut to fit using a saw, axe and adze, but in mod-
ern times, an electric planer was used to make the outside 
of the frame section fit the inside of the shell, leaving the 
surfaces of the boards a thumb-width longer. This created 

Fig. 7.7. The carvel-built part of the underwater body with floor timbers, 
and the still unconnected keelson on its side, with notches for the floor 
timbers. Photo: Sars Houtbouw.
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Fig. 7.8a. Overview towards the forebody, showing the floor timbers on the bottom, and the strakes of the sides built 'shell-first' (with fetter cramps). 
Photo: Sars Houtbouw.
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a ‘limber hole’ above the clinker-built overlap between 
two shell strakes fastened one above the other. The scarf 
with the top of the floor timber on which it will rest 
was marked off and cut to fit. The top of the futtock was 
chamfered (the scarf with the upper futtock) or squared 
off if a crossbeam will be resting on it. 

In principle, the hearts of the tree trunks and branches were 
placed on the shell side. However, this has the (possible) 
consequence that the wood will change shape, causing the 
contact surfaces of the shell planks to deform or swell up as 
they dry. Another consequence could be that the futtocks 
will push themselves loose from the shell over time. To 
prevent this from happening, all surfaces of the frames were 
in principle hollowed out a few millimetres. A recess was 
created at the places where the double-clenched nails would 
touch the contact surface. Whether this method of provid-
ing a slightly concave surface and adding recesses was also 
used on the Nijkerk-II cog was not observed or noticed. 
This method was certainly observed in a number of other 
shipwrecks from later periods. 

9. For a possible explanation, see the Nijkerk-II cog in section 6.2.2 and Plates 6.IVA and B. 

After the futtock was finished, it was fastened into place 
with several 130-150 mm long 8x8 mm nails, which were 
hammered through the shell into the frame section from 
the outside, between the double-clenched nails of the 
clinker-built fastenings of the strakes. They are immedi-
ately noticeable because they halve the regular intervals 
of approx. 15 cm between the double-clenched nails. 
A number of studs temporarily ensured that the nearly 
fresh-cut pieces of wood did not warp and that the shell 
sections stayed neatly against the carefully fitted surfac-
es. The studs were placed where wooden treenails would 
later be placed. The wooden treenails connect all three 
structural layers (shell plank, frame and ceiling board) and 
were therefore only applied after the ceiling boards had 
been cut to fit and fastened to the frames with a few nails.

The protruding crossbeams
Above the scattered wreck, two intact crossbeams were 
found, with the knee sections still attached. They had be-
come detached from their original construction and were 
20x20 cm in cross-section. The holes found in the shell 
from the missing beams indicate that these beams would 
have been about 25x25 cm or slightly more. The measure-
ments used for the Kampen Cog followed 25x25 cm. The 
beams of the Bremen and Doel cog are about the same 
dimensions. Three of the forward four crossbeams rested 
on squared-off frames and on the top of strake I, while 
the two aft protruding crossbeams rested on frame heads 
and the top of strake J. The second forward crossbeam 
was placed between frames 25 and 26 and only rested on 
the top of strake I. The builders were unable to determine 
why this anomalous fastening point was used.9 

Not far from the ends of the crossbeams, a rabbet about 
3 cm deep and 4 cm wide was made all the way around. 
The top of the I strake and J strake respectively were 
enclosed in the lowest rabbet. The rabbets in the sides 
were slightly staggered and placed in the sloping part of 
the shell. After placing the protruding crossbeams, the 
next shell planks (J above the forward four beams and 
K above the aft two) were marked off and cut to fit (fig. 
7.9a and b). Square recesses about 20x20 cm were made 
in the underside of these planks, so they could slide over 
the beams from above into the rabbets. At that point, the 
beams were fully enclosed. The planks were then fastened 
to the underlying strake with double-clenched nails. This 
construction of crossbeams protruding from the shell 
and sealed in place absorbs the (transverse) pressure and 
tensile forces. Each shell plank encloses two crossbeams: 
one on the aft two, one on the middle two, and one on the 
forward two.

Fig. 7.8b. The clinker-built strakes of the starboard afterbody. A futtock is 
being shaped to fit. Photo: Sars Houtbouw.
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Construction phase 4: the gunwale to the washboard, 
sintel clamping the seams, the top series of futtocks, 
the floor timbers on the stern and stem and the wash-
board

The gunwale, sintel clamps and futtocks 
Then the J strakes were completed, and then the K-, L- 
and M strakes were put into place, as well as the N strakes 
from the stern up to and including frame 10. After sintel 
clamping the seams on the inside, the top futtocks were 
marked off, cut to fit and fastened into place. 

The floor timbers on the stern and stem
After the series of lower futtocks of frames 1 through 30 
had been installed, the crossbeams had been assembled 
and the gunwale with futtocks had been installed in this 

part of the ship, the remaining floor timbers and futtocks 
in the afterbody and forebody were marked off, cut to fit 
and assembled. The builders had waited to install these 
frames until the ship’s hull had reached sufficient struc-
tural rigidity at the location of the hold. Due to the total 
weight, earlier installation of the generally quite thick 
floor timbers on the raked stern and stem (but not fas-
tened onto them) would have posed a risk to maintaining 
the shape of the ship’s hull.

The washboard
The part of the N strakes from frame 10 forward was 
constructed as a washboard (fig. 7.10), in accordance 
with a complete construction found in the Bremen cog. 
The planks were fitted with relatively thin, short tim-
ber, which protruded at the bottom and fell between the 

Fig. 7.9a. Top view of the Kampen Cog with floor timbers, the lower fut-
tocks and the protruding crossbeams with the lower side strakes. Drawing: 
A. van den Heuvel/Sars Houtbouw '97.

Fig. 7.9b.  Positioning a shell plank shaped to enclose protruding cross- 
beams. Photo: Sars Houtbouw.
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top futtocks of the frames, and were fitted with a ceiling 
board on the inside. The washboard ended on the futtock 
of frame 36, which protruded above the gunwale.10 The 
washboard construction was reinforced with a ceiling 
beam. The structural elements were fastened together 
with wooden treenails. The whole structure was assem-
bled in such a way that it could be used for experimen-
tation involving taking it apart and putting it back in 
place, as well as sailing under various conditions. The 
entire construction was secured with nails driven through 
the overlap of the N- and M strakes into the heads of the 
futtocks. A lath 8 cm wide and 1.5 cm thick was placed 
between the nail heads and the splashboard. If the splash-
board had to be removed, this lath could be split open and 
removed, creating room below the nail heads to insert a 
crowbar and pull out the nails. No indications of a wash-
board with such a lath was found in the shipwreck; it is a 
solution that the builders came up with for the practical 
problem of how to remove the washboard (fig. 7.11).

Fig. 7.10. The construction of the washboard, and the manner in which 
the top timbers of the washboard slot in between the frames. Drawing: A. 
van den Heuvel/Sars Houtbouw '97.

Fig. 7.11. Oblique view showing all the frames, the washboards and 
crossbeams. Drawing: Anton van den Heuvel/Sars Houtbouw '97l.
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Construction phase 5: the ceiling
The main function of the internal planking or ceiling is 
to provide rigidity to the ship’s hull and to support cargo. 
Without this ‘sandwiching’, the ship would be flexible and 
too weak. The ‘open ceiling’ (approximately a strake width 
was left open between every two ceiling strakes) consists of 
eleven strakes fastened into place on the frames lengthwise 
in the ship. Each ceiling strake consists of a number of sec-
tions that are fastened together with sloping flat scarfs. The 
strakes continue to the floor timbers at the stern and stem. 
There are two types of ceiling strakes: ceiling beams and 
ceiling boards (fig. 7.12). The beams were notched at the 
bottom so they would fall over the frames, while the boards 
were placed on the lined insides of the frames. The ceiling 
beams are placed at the locations where the scarfs are in the 
frames; the boards are in between.   

The ceiling beams
The B- and C ceiling beams were installed side by side 
at the bilges. They are located above the places where the 
staggered scarfs are located in the frames and are about 
13 cm thick. A major advantage, and probably the most 

important reason, is that the differences in thickness of the 
floor timbers and the futtocks placed on top of them can 
be compensated by the beam. In other words, the notches 
vary in depth and are sometimes not necessary at all. The 
reason that some scarfs in the floor timbers/futtocks are thin 
or thick is mainly due how the grain runs in the pieces of 
wood used. In one case, the foot of the futtock is thicker and 
stands on a nearly straight floor timber end; in the other 
case, the timber has a crooked end on which the futtock 
could be placed with a short base. This problem only occurs 
with the frames around the bilges, because the variation in 
the hull shape is greatest there. Selecting the required pieces 
of wood was therefore also the most time-consuming task.      

The G ceiling beams were installed below the two aft cross-
beams and below the four forward crossbeams. The shelf 
clamps were not only notched at the location of the frames, 
but also on the top at the location of the crossbeams, which 
they partly enclose. The I- and J ceiling beams were in-
stalled against the inside of frames of the gunwale. They 
were fastened into place at the M- and N shell strakes. Two 
beams were stacked here, since the lowered gunwale would 

7.12. Oblique view showing frames, crossbeams and ceiling strakes. 
Drawing: Anton van den Heuvel/Sars Houtbouw '97.
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not be strong enough on its own when the splashboard and 
the top ceiling beam were removed. These three beams in 
the ceiling strakes consist of thick boards that have not 
been notched at the locations of the frames.

The ceiling boards
Ceiling strakes A, D, E, F and H were made of boards 4-5 
cm thick. 

After cutting a ceiling beam or board to fit, it was fas-
tened into place with several nails. Then the ‘sandwich’ of 
shell planks, frames and ceiling boards were permanently 
fastened together with wooden treenails. In principle, 
two treenails were used at the intersecting surface of a 
shell plank and a frame section. They were placed in a 
staggered pattern. The treenails were pounded in from the 
outside. They have a slightly curved head that rises slight-
ly from the shell. On the inside, the protruding treenail 
was split and a wedge was driven into it. 

Construction phase 6: The false stern and stem, the 
side supports, the deck knees, the deck, the deck 
construction, the deck layout and the castle

The false stern and stem
An outer or ‘false’ stern and stem were placed over the 
sternpost and stempost respectively, which had already been 
put into position, and the ends of the shell planks that had 
been attached to them. The lower 1.9 m of the original 
false stem was recovered. The rounded underside starts sev-
eral centimetres below the seam between the stem hook and 
stempost and was fastened against the top of the hook with 
two blind nails. Above that, it was fastened with several 
slightly thicker nails in a vertical line placed close together, 
and then with even thicker iron nails at intervals of 50, 60, 
80 and 80 cm respectively on the front of the inner stem or 
stempost. The false stem serves to cover the starboard and 
port shell strakes, which end against each other in front of 
the stempost and reinforce the relatively thin inner stem. 
The apex serves as a fastening point for the forestay. The 
false stem is secured with cotter bolts, which pass through 
all the structural parts of the stem. The lower 2.9 m of the 
original false stern was recovered. It can be seen here that 
the interfacing surface of both the sternpost and stempost is 
curved at right angles to the keel. The purpose of this is to 
prevent water from entering the scarf and causing damage 
while sailing. A somewhat similar function is served by the 
‘curved seam’ between the false stern and the rudder. This 
form of opening prevents floating debris in the water from 
becoming trapped between the false stern and the rudder, 
thus preventing the rudder from moving.           

The Bremen cog was used as a reference for reconstructing 
the following elements, since they were either not found 
with the Nijkerk II cog or were not (or no longer) available.

The side stems
No evidence of side stems was found in the shipwreck. 
Such evidence was similarly lacking in the Doel-I cog 
that was discovered and salvaged later. It was decided to 
install them on the Kampen Cog, following the example 
of the Bremen Cog. These long, wide boards/beams were 
12 cm thick, with notches on the underside, and were 
fastened into place over the V-shaped floor timbers of the 
bow. They were fastened onto the V-shaped floor timbers 
at a position 70 cm from the centre of the middle of the 
stempost, with wooden treenails 4 cm thick. The function 
of breasthooks is to provide rigidity to the bow and to 
absorb the pressure of the two stringers – the two heavy 
beams in the deck running forward from the mast.

The knee sections on the crossbeams
The knee sections together with the crossbeams protrud-
ing through the shell, on which they are fastened, provide 
the transverse connections of the hull construction, and 
above all carry the weight and provide the connection 
between the deck construction and the upper gunwale. 
The horizontal parts of the knees lie on the crossbeam, 
while the vertical parts hold the (strongly) everted sides in 
place, as it were. The vertical part of each knee is notched, 
enclosing the ceiling boards and aligning against the 
front of the futtock. The two sections that come together 
amidships are connected by a vertical nibbed scarf. They 
are fastened together with wooden treenails and iron nails. 
The knee sections are 13 cm thick on average; in prin-
ciple, two sections were taken from one piece of trunk/
branch, one placed on the starboard side and the other to 
port. The knee sections were fastened to the crossbeams 
and the sides with wooden treenails 4 cm thick. On the 
Nijkerk-II cog, only four knee sections were found, which 
were fastened onto crossbeams 1 and 2. The construction 
on crossbeam 2 differs from the other knee sections in 
the cog replica. This is where the horizontal parts of the 
knee sections are connected by an intermediate beam. The 
parts were put together with horizontal hooked scarfs. 
A beam was placed over this construction which covers 
the scarfs and continues until the vertical parts. A rabbet 
was made in the beam on the top back in which the deck 
planks would be laid. Four recesses were made on the 
front in which longitudinal strength members or stringers 
were placed. The construction of the other knee sections 
and connecting beams was derived from the sections on 
crossbeam 1 and from the crossbeam constructions in the 
Bremen cog.
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The deck and deck construction
The deck (fig. 7.13a and b). consists of a number of ele-
ments, nearly all of which are supported by the horizontal 
parts of the knee sections. Indications on the deck beam 
constructions 1 and 2 that were found made it clear that 
the part abaft of beam 2 was different from the part for-
ward of it. The planks in the stern were placed lengthwise 
in the ship, while the planks in front of the beam were 
athwartships. A wooden rail was nailed against the back 
of the knee sections on crossbeam 1 of the Nijkerk-II 
cog, on which the deck planks were laid between this 
beam and the stern. This deck section was 10 cm lower 
than the rest of the deck. It was not possible to determine 
how the deck planks were supported beyond that. In the 
Bremen cog, two small crossbeams were used for this 
purpose, which were fastened onto the ceiling boards with 
an oblique surface. This solution was applied. A similar 
wooden rail was placed against the forward side of beam 
1, on which rested the ends of the short deck planks be-
tween crossbeams 1 and 2; the forward ends were fastened 
into place in the aforementioned rabbet in the back of the 
lower deck beam on the knee sections of beam 2. Longi-
tudinal strength members or stringers were placed in the 
four rabbets cut into the front of this beam. The size of 
these beams corresponds to those of the Bremen cog. The 
beams had an inverted T-shape in cross-section. The short 

Fig. 7.13a. Oblique view of the hull, showing the six protruding crossbeams with knee-shaped 
beam riders and the false stem. Drawing: A. van den Heuvel/Sars Houtbouw '97.

Fig. 7.13b.  The hull, viewed from the stern, showing the side stems and 
stringers. Photo: Sars Houtbouw.
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deck planks laid athwartships rested on the rabbets cre-
ated on both sides in this manner, between two stringers 
or between a stringer and the sides of the ship. The rest 
of the deck was laid according to the deck construction 
found in the Bremen Cog. 

The two stringers in the middle, from beam 4 forward, 
were thicker, since these are elements in the construction 
that had to direct the sailing forces from the mast and 
the forces exerted by the waves to the bow and the deck 
respectively. These are therefore not ‘short’ beams between 
every two crossbeam constructions, but long stringers 
that extend from 50 cm abaft of beam 4 until the side 
supports. They are notched at the knee bulkheads of the 
protruding crossbeams 4, 5 and 6. These two stringers are 
20 wide, ranging in height from 38 cm at bulkhead 4 to 
15 cm at the side supports. 

The following elements can be specified in sequence of 
distribution of the sailing forces: the mast, the fissing 
plates, the fissing beam, two chocks with a breasthook 
on the mast pressure beams ending with a breasthook on 
the side stem, the sidestems that are notched over the 
V-shaped floor timbers, and finally the shell planks that 

are against these timbers. All these structural elements 
were fastened together with wooden treenails 3-4 cm 
thick. The deck planks are 4 cm thick and made of oak 
(remnant of heart sections from shell planks). The widths 
and tapered shape depended on the available wood and 
vary in width between 10-35 cm. The ends were placed 
in the rabbets cut out of the top corners of the stringers 
and have a overlay of 5 cm. The planks have an overlay 
against the sides on a wooden rail that is nailed against 
the ceiling. 

Very little is known about cog decks from archaeological 
sources. A number of planks from the main deck were 
found in the Bremen cog; in the Nijkerk-II cog, only the 
aforementioned indications on crossbeams 1 and 2 were 
found. The question of whether or not the decks/deck 
planks were nailed in place also remains unresolved. The 
wreck of the Nijkerk-II cog indicates that they were not, 
since no nails or nailholes were found at the locations 
where they would have been placed. The deck planks on 
the Bremen Cog do seem to have been partly nailed in 
place, but it should be noted here that it is assumed that 
the vessel was still in construction when it sank. Important 
indications for the construction of such late medieval decks, 

Fig.  7.13c.  The deck and topside of the clinker-built waterschip wreck (first half of the 16th century) in lot Mz 22 in Zuidelijk Flevoland, reconstructed 
beside the excavation. In the foreground is the after part of the fish well deck, (bundeken,)  with a topside beam and the gangways to the left and right. The 
afterdeck with on it a massive topside beam composed of two knees. In its forward face are two oblique rabbets to hold the planks of a roof. A windlass 
(lacking its drum), two massive bitts with belaying racks on them and inwales. 
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have also been derived from the decks of an early-16th cen-
tury ‘waterschip’ on lot Mz 22 in Zuidelijk Flevoland (fig. 
7.13c).11 On the replica of the Nijkerk-II cog, the deck 
planks of the middle three sections between crossbeams 2 
and 3 as well as 3 and 4 were not nailed into place. These 
planks were made into hatches that were nailed together 
with three clamps on the underside. These hatches and the 
underlying stringers are removable, creating a large loading 
aperture. The deck seams were caulked with hemp fibres 
and pitch. The hatches were caulked separately.

The anchor bitts
The anchor bitts is a heavy construction placed at cross-
beams 5 and 6. The construction consists of two vertical 
beams installed against the back of protruding crossbeam 
5 and against the outer edges of the middle stringers 
(the lower ends resting on the shell between two frames), 
while on the front these beams were installed between 
the knee bulkheads of crossbeams 5 and 6. Attached to 
these two beams, there is a strongback at about 1 m above 
the deck. The strongback and the two vertical beams are 
25x25 cm in diameter, and the knees are 15 cm thick. 
The parts were fastened together with wooden treenails. 
The construction was designed in such a way that the cog 
could be towed by it. It was decided not to use the bitts 
as found on the Bremen Cog, since no indication of such a 
construction was found on the Nijkerk-II cog.

The small or mast bitts (belaying rack)
The mast bitts are a simple construction of two vertical 
posts, connected by a horizontal beam, which is fastened 
into place against the outer edges of the central stringers 
and against the back of crossbeam 5. Seven holes were 
drilled in the composite horizontal beam made from two 
smaller beams (the belaying rack), which is fastened to-

11. File Mz 22, RCE-Lelystad.
12. See section 6.2.2 and plates 6.IV A, 6.IV B, 6.V A and 6.V B.

gether with wooden treenails around the beams; the cor-
vine nails were inserted into these seven holes. The lines 
from the mast can be belayed here.

The windlass cylinder
No evidence of a windlass cylinder was found during the 
excavation of the Nijkerk-II cog. However, several nail-
holes 3 cm in diameter were observed in crossbeam 2 and 
the knee sections fastened onto it, about 90 cm from the 
sides. It was decided to place the cheeks of the windlass 
cylinder here. The cheeks were also the forward posts that 
supported the castle. The dimensions and design of the 
windlass cylinder on the Bremen Cog were chosen as a 
reference and adapted to the Kampen Cog.

The castle              
During the construction of the Kampen Cog, no evidence 
had been found in the documentation on the Nijkerk-II 
cog that would indicate the presence of a castle. It was 
only during the reconstruction of the vessel in drawings 
in 2005/2006 and the writing of the report for this study 
that it became clear that the vessel most likely even had 
an aftercastle and a forecastle.12 The technical (advisory) 
committee and the builders held the opinion that the ship 
should be given an aftercastle. The builders determined the 
lines and the fastenings. The result was a simple platform 
on four posts (fig. 7.14a and b). The two aft posts were 
knees; the lower ends were slanted, cut to fit and fastened 
into place on frame -2. The rising sections were perfectly 
perpendicular. The other two posts were straight and placed 
against the aft side of frame and crossbeam 2. A square 
cross frame was made to fit over the four posts, with the 
boards of the castle deck nailed onto it. A simple construc-
tion of posts and struts was fastened against the sides of the 
frame, with the sidings nailed on to it. On the forward side, 

Fig. 7.14a. Overview of the afterbody at deck level with the rear stanchi-
ons (pale wood) to support the castle. Photo: Sars Houtbouw.
 

Fig. 7.14b.  The aftercastle. 
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openings were left to starboard and port through which it 
was possible to enter or exit the castle deck. The castle deck 
could be accessed via ladders from the deck. The upper 
edge of the sidings was crenellated to form battlements. 
The overall concept for the castle was derived from the cog 
on the seal of Damme (West Flanders, Belgium) dating 
from ca 1300 (see the Nijkerk-II cog, fig. 6.37). In retro-
spect, the battlements could have been slightly wider and 
the crenels could have been narrower. 

Construction phase 7: the rudder, the mast and spar, 
and adding sintel clamps to the outside of the ship’s 
hull

The rudder
No rudder was found with the Nijkerk-II cog. Rudders have 
seldom been found in shipwrecks in the IJsselmeer polders. 
A rudder found on its own near the Barbizon Hotel on Prins 
Hendrikkade in Amsterdam served as a model for the rudder 
of the Kampen Cog. This reused specimen was found un-
derneath a house as part of a foundation, the walls of which 
have been dated to the 14th/15th century. It was made of 
an oak board 60 cm wide and 12-16 cm thick. A piece was 
added on the back to widen it. The rudder was fitted with 
wrought-iron rudder fittings and pintles and then suspend-
ed from the rudder pintles inserted into the wrought-iron 
gudgeons, which were attached to the stern construction. 
The rudder is operated with a tiller approx. 3 m long made 
of ash, which was secured with a dowelled joint.

The mast and the spar
Masts and spars are essentially never found with ship-
wrecks in the former Zuiderzee region. To the best of my 
knowledge, of the nearly 450 registered shipwrecks, only 
one instance is known, found near Lelystad, in which 
the lower part of the (broken-off) mast is probably still 
in place. No parts of a mast or spar were found with the 
wreck of the Nijkerk-II cog. The dimensions of both 
elements were designed and calculated by yacht-builder 
G. Kroes and Professor W. Draijer PhD, both members 
of the Technical Committee. The mast was made of a 
94-year-old Douglas fir (Pseudostuga menzisi) from the 
Ardennes region of Belgium. The mast has a total height 
of 22.4 m, and a diameter of 46 cm at the base and where 
it passes through the deck, and 32 cm at a height of 18.8 
m (rigging). A Scots pine (Pinus sylvestris) would have 
been a preferable choice for the mast, but no good-quality 
trunk was available at that time. The spar was also made 
of Douglas fir and was 13.1 m long, with a diameter of 26 
cm in the middle and 14 cm at both ends.

13. See section 6.5.3 and figures 6.55 a through e.
14. Vlierman 1992b, 12; Hocker & Vlierman 1996, 53-55 and figures 26 and 27; chapter 16, section 16.5.2.

7.4 Design and execution of the sail, rig-
ging and blocks

The sail
Jan van Gammeren, rigging master of Sars Houtbouw and 
former rigging master of the Batavia shipyard, designed 
the sailing and rigging plan in collaboration with the 
master builder. The sail for the Kampen Cog has a total 
surface area of 144 m². The upper half of this is known 
as the oversail; the lower half consists of three bonnets. 
The bonnets can be removed piece by piece, reducing the 
sail area. The sail and spar are hoisted or lowered using 
handspikes, which are inserted into the windlass cylinder. 
Initially, a great deal of effort was put into attempts to 
weave sailcloth from hemp thread, but it did not yield the 
desired results. The sail was then made from factory-pro-
duced flax cloth and assembled from twenty lengths of 
fabric 62 cm wide. The heavy sewing, hemming of the 
leech, and finishing was done by Petra Mullecom (sail-
maker at Sars Houtbouw). Several pieces of woven textiles 
were found in the wreckage of the Nijkerk-II cog which 
indicate that the cog (and several other cogs in this study) 
was equipped with a sail made from wool.13   

The ropes
The guiding principle used for the rigging was that it had to 
be as simple as possible. Anything that was considered even 
slightly superfluous was therefore omitted. The ropes for the 
ship were twisted from tarred hemp, and consisted of:

• one forestay (Ø 5.5 cm)
• six inwale stays (Ø 5.5 cm)

The stays were tensioned using deadeyes and lanyards.
• two shrouds (Ø 1.6 cm)
• two braces (Ø 1.6 cm)
• two sheets (Ø 1.6 cm)
• the halyard and the emergency halyard (Ø 2.4 cm)

Whether or not bowlines are advisable will be decided 
during sailing. The leech line and sleeve consisted of rope 
and sailcloth to which two jam cleats were attached to 
ensure that the spar does not get stuck while it is being 
lowered. 

The blocks
Not much is known about the types of blocks that cogs 
were equipped with. The oldest and well-preserved block 
of a shipwreck from the former Zuiderzee area dates from 
ca 1400 and was found in the Almere-I cog (figs 7.15a, b 
and c).14 It is most likely what is known as a brace block. 
This 32.5 cm high block was cut out of a single piece 
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of ash wood (Fraxinus spec.), with a disc of quarter-sawn 
pear wood (Pyrus spec.) and an axle made from a boxwood 
branch (Buxus spec.). Tensile tests with a replica made it 
clear that these types of wood would be very suitable for the 
various components and very capable of withstanding the 
expected forces. The deadeyes installed on the Kampen Cog 
were derived from specimens found on various 16th-centu-
ry shipwrecks in the IJsselmeer polders. They are flat and 

pear-shaped with the narrow side sawn off straight. Three 
holes were drilled in the wide part: two in a row and the 
middle one slightly lower/higher. A groove was cut in 
the side to enclose the thick rope, for example the end of 
a stay. The deadeyes were made of oak. Such blocks are 
also known as ‘deadhead blocks’. These blocks are reeved 
together with rope in pairs (fig. 7.16). 

Fig. 7.16. Shrouds with deadeyes and the forestay. Photo: Kamper Kogge, 
p. 81.

Fig. 7.15a. The brace block from the Almere-I wreck, first quarter of the 
15th century. Photo: Hocker & Vlierman 1996.
Fig. 7.15b.  The brace block, cross-sections. Drawing: Hocker & Vlierman 
1996.
Fig. 7.15c.  The brace block, fastening.
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7.5 Ballast

In order to sail the cog, the ship has to be ballasted. Lead 
and boulders were used for this purpose. Lead was melted 
and poured into moulds in a casting assembly at the cog 
yard. The lead bars weighed 200-600 kg. They were laid be-
tween the lowest ceiling strakes on the frames to keep them 
from shifting. The rest of the ballast consisted of boulders, 
as frequently found in shipwrecks in the IJsselmeer polders.

7.6 Construction and sailing data

Dimensions:
Length from stern to stem ca 21.6 m
Broadest width of the gunwale ca   7.6 m
Inside of the ship from deck to bottom ca   3.4 m
Draught ca   1.9 m
Weight 45 tonnes
Loading capacity 60 tonnes

Mast:
Length 22.4 m
Diameter at deck height 46 cm
Weight 2,500 kg

Spar:
Length 13.1 m
Largest diameter (centre) 26 cm

Sail:
Flax cloth  144 m²
Weight  122 kg

Ballast:
Lead bars  20 tonnes
Boulders 20 tonnes
total 40 tonnes

Wood required for the cog:
Oak from Denmark, France and the Netherlands 150 m³

Before installing the planks, the quality of the wood was 
examined. Normal quality was selected for the part of the 
ship that would be permanently under water, better qual-
ity along the water line, and normal quality again above 
that. The inferior quality was used for the ceiling boards, 
while the best quarter-sawn wood from the heart sections 
of the shell trunks was used in the deck.

15. Waldus et al. 2012, chapter 23.

Blocks:
Blocks of ashwood and oak 25

Nails (double-clenched nails):
Forged by hand by blacksmith   
Hengeveld from Kampen 10,000 nails
Sintel clamps:
Die-cut sheet iron 16,000 clamps 
    

7.7 Launch, first sailing tests and  
experiences  

The launch
The launch took place on 1 November 1997 in the presence 
of a large group of invited guests, interested parties and the 
press (figs 7.17a, b and c). The largest mobile crane in the 
Netherlands (supplied by the Mammoet firm) lifted the 
Kampen Cog into the IJssel River, only 100 m from the 
place where the wreckage of a large cog from the first half 
of the 15th century had been discovered in the riverbed of 
the IJssel in April 2011.15 After that, the deck was put into 
place. Then the windlass cylinder was installed. On Saturday 
14 March 1998, the final structural elements were fitted 
onto the ship. Then the cog was rigged and the sail was 
fastened into place on the spar. In winter 1999/2000, a floor 
was installed in the hold. The ship was ready to sail.

During a visit to the National Museum’s Institute of Mar-
itime Archaeology (NMU) in Roskilde, Denmark to give 
several lectures, Ole Crumlin-Pedersen – coordinator of 
the Centre for Maritime Archaeology at the National Mu-
seum (NMF) – informed me in May 1998 that of all the 
cogs recreated until then, the Kampen Cog was the most 
authentically designed and constructed.

The first sailing tests and experiences   
After the cog had been towed out of Kampen to past the 
Ketelbrug bridge, I had the pleasure of being aboard for the 
second sailing test on the IJsselmeer. It was an extraordi-
nary experience for someone who is essentially only familiar 
with ships when they are in the ground. Being able to sail 
along on the replica of a late-medieval vessel that I myself 
had discovered and excavated made that voyage even more 
extraordinary. With this study in mind, which was already 
underway, it was possible to record extremely valuable 
impressions of how such a vessel handles on the water and 
approximately what it would probably have been like to 
live and work on board the cog. Despite the idea I had at 
the time that a ship of approx. 20 m was not very large by 
today’s standards, I had to conclude that the crew was able 
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Fig. 7.17b. Exterior of the forebody, shortly before the launch. Photo: Sars 
Houtbouw.

Fig. 7.17c. The Kampen Cog immediately after launching on 1 November 1997. Photo: Sars Houtbouw.

Fig. 7.17a. Exterior of the forebody, shortly before the launch. Photo: 
Sars Houtbouw.
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to move around easily aboard a cog and that the hold below 
deck was quite spacious. Sleeping aboard the ship was the 
only part that would not have been pleasant; in essence, 
there is no data on that for the late-medieval period.

We only sailed on the wind with the oversail (i.e. without 
bonnets), because it was still almost entirely unknown how 
the vessel would respond. The sailing speed was measured. 
At some point, the ship sailed for some time in this manner 
at wind force 4-5 Bft. at a speed of about 4 knots without 
any problems. First-hand experience showed that the tiller 
was easy to operate in this situation and that the vessel 
barely made any leeway movement. It was a good sailing 
ship, as had already been predicted during the launch16 by 
Werner Lahn, who had reassembled and built the Bremen 
cog in the German Maritime Museum (Deutsches Schiffar-
htsmuseum, DSM) in Bremerhaven. 

7.8 Characteristics of the hull, vessel and 
sails and the Baltic voyage in 2004

Characteristics of the hull, vessel and sails
From that point on, the vessel was taken out onto the 
IJsselmeer on practice trips on a regular basis. To bring 
the cog to the attention of the general public, the ship 

16. Werner Lahn, personal statement, 1 November 1997.
17. Van de Berg et al. 2007, 24.

went to a number of events across the country. Invitations 
were also received for special occasions. Amongst others, 
the cog attended Sail 2000 in Amsterdam, was present 
at receptions for the queen in Doesburg and Deventer, 
and showed up at Botterdag events and Open Monu-
ment events. Some experience was gained during these 
activities, but even more during the practice trips on the 
IJsselmeer. As Lahn predicted, the hull shape had indeed 
guaranteed that the vessel would provide a stable sailing 
experience. All sorts of minor adjustments to e.g. the 
rigging or the way in which operations were carried out 
made the ship increasingly manageable and controllable. 

The Baltic voyage: Ommelandvaart 2004
During the various sailing activities, a number of crew 
members talked about taking the cog on a trip to the 
Baltic Sea. The reason: everything about the cog was 
scientifically sound, from excavation to construction, 
but it had never been sailed as it would have been in the 
Middle Ages: taking the vessel on an unmotorised trip 
around Denmark to the Baltic Sea. That, too, need to 
be scientifically proven.17 And so the idea for a voyage 
to the Baltic was born: the Ommelandvaart or ‘voyage 
around the land’. On 11 December 2002, a meeting was 
organised in the Taveerne at the cog wharf at which the 
plans were presented. Many volunteers signed up straight 
away, leading to the Ommelandvaart 2004 project. After 

Fig. 7.18. The Kampen Cog on the river IJssel off Kampen, setting sail for the Ommelandvaart (voyage into the Baltic) on 7 June 2004. Photo: Van den 
Berg 2007.
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that, a large organisation was set up that would carry out 
the preparations. The first practice trip with twelve crew 
members took place on 18 April 2004. Just 10 minutes 
after the sail was hoisted and the cog sailed out of the 
harbour, after the command forward had been given the 
sail started flapping and two crew members were injured 
by the sheets. This sailing manoeuvre revealed many 
problems that required a solution. Before embarking on 
the actual voyage, the ship had to be fitted out (sleeping 
berths, etc.).

On 7 June 2004, the Kampen Cog and its escort ship the 
Carlotte departed from Kampen (fig. 7.18) to Stavoren, 
continuing the next day to the island of Terschelling. On 
11 June, the reconstructed Nijkerk-II truly headed out 
to sea for the first time. Under poor weather conditions 
and wind force 8 to 9 Bft., the vessels reached Helgoland 
on 13 June. The prevailing wind and the time schedule 
of the voyage forced the skippers to decide not to sail 
along the west coast of Jutland to Skagen, but via the 
Kiel Canal and the Baltic Sea. The ship was in Skagen 
from 18 to 26 June and then headed off via Helsingborg 
(fig. 7.19) to Malmö in Sweden. Via Hiddensee, they 
sailed on to Stralsund, where the cog was moored from 
6 to 9 July. Then the voyage continued via Rostock and 
Warnemünde to Wismar, and from there to Lübeck. From 
there, they sailed along Svendborg, Æroskøbing to Kiel. 
Via the Kiel Canal, the voyage continued to Bremerhaven, 
heading back toward the Dutch island of Terschelling 
on 31 July. The final leg of the journey home to Kamp-
en took place on 2 August. For the preparations and the 
experiences, contacts, highs and lows gained during the 
voyage, it suffices to refer to the ship’s log from the Om-
melandvaart.18              

The evaluation and reflection on the Baltic voyage de-
scribes how the crew experienced the experience of sailing 
a replica of the late-medieval ship, especially on open wa-
ter.19 But how did the ship sail at sea? Once it passed the 
sandbanks above Terschelling, the ship was released from 
the towing lines and was able to show its true strengths 
at wind force SW 4-5 Bft., diagonally from astern. Sail-
ing on a choppy sea, the cog travelled 100 miles within 
24 hours, an average speed of 4 knots, which corresponds 
to the wind force. The skipper said, “as hard as the wind 
blows, that’s how fast it goes”.

Steerability
Steering the ship proved possible with one person at the 
helm up to 5 Bft. At wind force 6 Bft. and more, the lat-
eral pressure of the water on the rudder was so great that 

18. Van de Berg et al. 2007, 36-83.
19. Van de Berg et al. 2007, 84-86. 

it was not possible to sail without a tackle. With a lot of 
wind and high waves from behind, steering the cog was a 
difficult undertaking.

Sailing on the wind
The cog could not sail on the wind at an angle sharper 
than 68º. As the wind increased and the sail area de-
creased, the ship’s became increasingly powerless to take 
action. In strong winds (7 Bft. and more) with sail reeved 
as much as possible (all bonnets furled), the cog could 
only sail before the wind. In weaker winds and without 
significant waves, the ship could only make minor gains 
against the wind. And such gains were soon lost on longer 
stretches when manoeuvres had to be made, such as wear-
ing. The primary causes of this sailing behaviour are:
the lines of the underwater body: short, wide and carvel-
built with a short waterline (the length-width ratio of the 
cog is 3:1);
the lack of a keel;
the high sideboards of the ship catch a lot of wind, and 
that increases in percentage as the ship carries less sail.
From this, it can be concluded that the Kampen Cog does 
not sail well when running upwind. Running downwind 
does not go as well if reeving becomes necessary. It was 
clear why the ship and crew would sometimes have had to 
wait a long time for a suitable wind.

Sailing before the wind
It has already been noted that the cog could handle any 
courses at an angle greater than 68º from the direction of 
the wind. And the more the cog sailed before the wind, 
the more effective it sailed. A German study showed that 
a cog on this course exhibits superior performance com-
pared to other cross-rigged vessels and can be compared 

Fig. 7.19. The Kampen Cog passing Helsingborg castle on the Sont, en 
route from Skagen to Malmö on 26 June 2004. Photo: Van den Berg 2007. 
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to sailing yachts in terms of efficiency. The Kampen Cog 
was placed along the hydromechanical bar and analysed.20 
With regard to sailing performance, a simplified velocity 
prediction programme or VPP (a speed forecast for various 
wind speeds/directions) was used to determine the sailing 
speeds of the cog for a number of wind speeds and wind 
directions. The results are shown in table 1.

The hull shape and sailing performance were also com-
pared to the ships of the Dutch East India Company 
(VOC) that sailed later. The investigation concluded:
The cog is simple in shape. The length-width ratio in 
particular gives it more resistance than other ships. The 
underwater design of VOC ships had also clearly been 
developed further, but the cog performed better before the 
wind compared to VOC ships.

Tacking
The most practical way to tack (ready about) is wear-
ing. After some practice, this manoeuvre was executed 
smoothly by the crew. The disadvantage of wearing is the 
loss of height, since the ship needs a great deal of room to 
perform this manoeuvre.

Manoeuvrability
When space is limited, the cog is very restricted in its 
mobility. When sailing before the wind, the ship responds 
quickly and well to the rudder.

Stability
The compact construction and lack of a keel makes the 
cog very uncomfortable for the crew at sea. The move-
ments of rolling and pitching follow each other very close-
ly (5-7 sec.). This places a considerable physical strain on 
the crew. Despite this rocking behaviour, the ship exhib-
ited rough, but safe sailing performance at sea in stormy 
conditions on the North Sea. The high bulwark kept the 
deck dry as a bone while rocking as much as 10º.

7.9 Conservation and management of the 
Kampen Cog and the installation of an 
engine

The conservation and management of the cog is handled 
by the “Kamper Kogge” Foundation in Kampen. Many 
people were and are involved in the construction of the 
replica, in the organisation and execution of the Baltic 
voyage (Ommelandvaart), and in all other sailing trips 
and maintenance. Volunteers played a major role in all 
these activities. The Kampen Cog has been sailing for 

20.  Allema & Hubregtse 2008, 34-38.

about twenty years by now and has become a familiar 
sight at all sorts of events in the Netherlands and abroad. 
Its limited manoeuvrability consistently caused problems 
in harbours and on rivers etc. and made the presence of an 
engine on board more and more desirable. Despite the fact 
that this would affect the authenticity of the vessel, it was 
decided to install an engine, both for safety reasons (at 
the insistence of the Shipping Inspectorate and in compli-
ance with prevailing regulations) and for cost reasons (an 
accompanying [towing] vessel always had to be present 
during sailing trips).

7.10 Summary and conclusions

Summary
In 1989, an initiative was launched in Kampen to build 
a Hanseatic cog. In consultation with the Netherlands 
Institute for Ship and Underwater Archaeology (NISA) 
and other experts, a construction plan was chosen that was 
scientifically and historically sound. The data on the cog 
excavated in 1983 in southern Flevoland on lot Oz 36 (the 
Nijkerk-II cog, Chapter 6) was selected as the reference 
model, since that vessel had been a large cog, and because 
this shipwreck was more intact than the others. 

Between June 1994 and March 1998, a replica or exper-
imental reconstruction of the ship was built. The under-
water body could be reconstructed relatively easily, thanks 
to all the preserved parts. The sides, on the other hand, 
presented problems, since large parts were missing from 
the wreckage, and the frames that were found had prob-
ably been warped during the centuries they had spent in 
the ground. Presumably, the reason why that the under-
water body was reconstructed on paper beforehand, but 
the sides were not, was for example because the necessary 

Tabel 1. Performance

Wind force Course Drift angle Speed 
(in knots)

Bft. 6 (25 kn) (to sail) before the wind 0 7

(to sail) large 3,3 7

A beam wind 5 6

Bft. 4 (14 kn) (to sail) before the wind 0 4,5

(to sail) large 2 4,5

A beam wind 2 3

Bft. 2-3 (7 kn) (to sail) before the wind 0 2,5

(to sail) large 2 2

A beam wind 2 1,5
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Fig. 7.20. The application of sintel clamped moss caulking (moss, laths and iron sintel clamps) to the seams of the Kampen Cog. June 1995.
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time was lacking. The building team therefore started 
building up the sides during the process, with the result 
that the guiding principle they had started from – build-
ing on frames – soon encountered a number of problems. 
This had already been established when building the scale 
model as well. 

After consultation, it was then decided to continue the 
rest of the hull as an experimental archaeological project. 
With the simultaneous construction of a model at a 1:10 
scale, with the construction of the model always staying 
at least one phase farther along than the replica, it became 
clear that cogs were not built on frames; in fact, the sides 
used a ‘shell first’ construction process, which was carried 
out in phases. At the end of the first phase, it became clear 
that the protruding crossbeam structures 1 and 2 that 
had been found did not fit in their originally designated 
location in the replica; they were too short. Construction 
continued and the beam dimensions were adjusted. In the 
report on the Nijkerk-II (Chapter 6, Section 6.3.1, Table 
1), the general dimensions of the beams in the Kampen 
Cog are shown in brackets behind the dimensions of those 
beams in question in the reconstruction drawings from 
2005/2006. 

It had been established on multiple occasions in the orig-
inal cog finds that the clinker-built seams in the sides 
had been sealed on the inside with sintel clamped moss 
caulking in a single swoop, from stern to stem, and that 
the frames were not installed until after that. In relation 
to research on sintel clamped moss caulking21, the seams 
were caulked according to this method, just as they had 
been on the original ship, to gain insight into how the 
various elements had been combined and how much time 
and manpower was required to do the work (fig. 7.20). 
After some experimentation and practice, it turned out 
that a few people could sintel clamp about two seams 
from stern to stem in a single working day. The part of 
the ship above the crossbeams protruding through the 
shell plus the deck and deck layout was derived largely 
from historical sources, such as seals and other archaeolog-
ical finds, discussed with the technical (advisory) commit-
tee, and designed and built by master builder Kees Sars 
and ship-builder and apprentice trainer Anton van den 
Heuvel (Sars Houtbouw) at the Koggewerf or “cog wharf” 
in Kampen. The European Social Fund (ESF) invested 
money in the project to train job-seekers and provide 
them with work experience. The cog hull was launched on 
1 November 1997, after which construction on the rest of 
the ship was finished.

21.  Vlierman, 1996a.

Sailing on practice trips and taking part in all sorts of 
events revealed that various (minor) adjustments were 
needed in order to sail the ship well and safely. Adapta-
tion and thus deviation from the original ship was neces-
sary to prepare the vessel for an organised sailing voyage 
to the Baltic Sea, along a traditional route known as the 
Ommelandvaart or “voyage around the land”, to gain 
insight into how such a late-medieval (Hanseatic) cargo 
vessel would behave at sea under all kinds of circumstanc-
es. The Baltic trip (Ommelandvaart) took place between 
7 June and 2 August 2004. After the ship sailed for 1720 
nautical miles on this journey, overcoming all sorts of 
obstacles and encounter highs, but also sad lows, it can 
be stated that the Kampen Cog proved itself to be a par-
agon of late-medieval seaworthiness. The booklet about 
the Kampen Cog and the Ommelandvaart 2004 project 
offers a decent impression of the experiences with the 
ship. Unfortunately, the Baltic sailing trip in 2004, which 
was prompted largely by a desire to conduct scientific 
research on sailing at sea, following the excavation and the 
construction of the replica, did not result in a scientific 
report.          

Conclusions
In addition to the above observations, it can be concluded 
that the reconstruction of the Nijkerk-II cog provided 
valuable and often confirmatory information with regard 
to the interpretation of archaeological cog finds, revealing 
more about how these ships were built and about the vari-
ous stages of the construction process. This was confirmed 
over and over during reconstruction on paper of the other 
cog finds in this study. Along the way, it also became in-
creasingly clear that there must have been a cog-building 
tradition in the core area of the Hanseatic League during 
1200-1450, and that such vessels had already been built 
for that long when the Nijkerk-II cog was constructed in 
the first half of the 14th century. During the excavation 
of the wreckage, it had already been concluded that it was 
definitely not a prototype, but rather a prime example of a 
hull shape and construction method that was already fully 
developed at that time. The construction of the Kampen 
Cog also clarified how and in some cases why certain con-
structions were used and how they were executed. The con-
struction of the ship also led to a greater understanding 
of how the late-medieval shipbuilders worked and how 
they managed to achieve these results with the resources 
and tools at their disposal – certainly in comparison with, 
for example, the tools and resources that are available to 
us today. In any case, the medieval shipbuilders who built 
the cogs by sight exhibited incredible skill and craftsman-
ship. The builders of the Kampen Cog definitely deserve 
to be showered with compliments!
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Fig. 7.21. The Kampen cog on the high seas.
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Nijkerk-I cog: impression of the forebody.
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8.1 Find conditions1

8.1.1 Discovery and investigation
Not far from the Nijkerkerbrug (bridge) in Flevoland, an 
exploratory investigation was carried out on 3 November 
1980. The digging of a boundary ditch necessary to the 
future use of the field (part pasture, part forestry) had 
some time previously brought to light a shipwreck. The 
exploratory trenches revealed that a presumably near-com-
plete, carvel-laid vessel bottom was present, which, with 
a slight list, had sunk some way into the Pleistocene sand. 
Lying virtually horizontally to the southwest of the bot-
tom, was one of the clinker-built sides, which had broken 
at the turn of the bilge, but still remained connected to 
the bottom. During the investigation no movable finds 

1. Translation by Xandra Bardet
2. Reinders et al. 1980, 6-15; the Dronten-I cog, chapter 11.
3. 200 metres from the centre of the roadside ditch along the Erkemederweg and 60 m from the centreline of the roadside ditch along the Erkemeder-

pad. The ship lay oriented NW-SE with the bow to the NW, about 2 km NE of the Nijkerkersluis (locks) in the Zeedijk (sea wall). Ordnance map sheet 
26G, coordinates 161.500/475.700, with the highest-lying parts at 2.6 m below NAP (ordnance datum). The local water depth formerly was ca 1.6 
m: Hydrographic map 1921, low water mean.

were recovered. The soil profile above the wreck, the sin-
tel clamps on the caulked seams, and structural parallels 
to a wreck excavated in 19762 suggested that this was a 
late-medieval, possibly 14th-century cargo vessel. Early 
frost put an abrupt end to the exploratory investigation. 
The suspected vessel type (a cog), the side surviving prob-
ably up to a high level, combined with the poor condition 
(especially of the side) and the wreck’s shallow position 
prompted the decision that since in-situ protection was not 
feasible, the ship should be excavated as soon as possible. 
The cog Nijkerk-I to be discussed here lay in lot Oz43 in 
the Zuidelijk Flevoland polder (figs 8.2, 8.3 and 8.4).3

The excavation and field documentation took place be-
tween 1 May and 10 November 1981. In view of the fra-

8The Nijkerk-1 cog1

Fig. 8.1. The excavated wreck viewed from the stern.
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Fig. 8.2. The findspot of the cog.

Fig. 8.3. Ordnance map of the Kingdom of the Netherlands (scale 1:50,000), 1861, showing the findspot of the Nijkerk-I cog.
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gility of the timbers and their shallow position, no me-
chanical digger was deployed and all excavation was done 
manually (fig. 8.5). The NISA employees were assisted by 
volunteers from two antiquarian societies: ‘Archeologische 
Werkgemeenschap Nederland’ (AWN, IJsselmeerpolders 
division), and ‘Oudheidkundige Vereniging Arent toe 
Boecop’ from Elburg. For the first time, also two students/
interns joined a shipwreck dig in Flevoland. To begin 
with, the trenches of 1980 were opened up again, as well 
as some small pits to determine the overall spread of the 
wreckage and to assess the shape and size of the area to be 
uncovered. A profile dam was reserved over the forebody. 
Initially an area of 22.4 x 7.5 m was opened up. For un-
covering the starboard side, which had been dislodged and 
displaced in the course of the wreck-formation process, 
the area had to be ladder-like expanded to the southeast 
up to a width of 14.5 m. 

After the loose timbers found above and beside the wreck 
had been marked with numbers in situ, recorded in a 
survey drawing, lifted and transferred to a previously pre-
pared water basin, the wreck itself was cleaned and doc-
umented. During the fieldwork a great deal of puzzling 
took place over the original position of these detached 
timbers. Also as fully as possible the parts of frames were 
matched up, reconstructed and documented. For the first 
time in Flevoland, all the shell planks were drawn to a 
scale of 1:10. The findspots of all recovered finds are re-
corded in plate 8.I A with their find/accession numbers, as 
they are in the text and find list. 

The excavation was visited by many interested visitors. A 
special guest was Dr P. Heinsius (author of Das Schiff der 
Hansischen Frühzeit) on 12 June (fig. 8.6). He referred to 
the wreck as “a spectacular find, probably the oldest and 

Fig. 8.4. The excavated wreck viewed from the bow. Fig. 8.5. The site during excavation viewed from the bow.

Fig. 8.6. P. Heinsius, H.L. Janssen and his wife, and K. Vlierman at the 
excavation on the 12th of June 1981. Photo: Roelfsema.
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most complete cog so far [1981]”. In the autumn, prof. dr. 
D. Ellmers and W. Lahn (Deutsches Schiffahrtsmuseum, 
Bremerhaven) and O. Crumlin-Pedersen (Vikingmuseum 
Roskilde, Denmark) paid a visit. Thanks to their expertise 
and experience in documenting and reconstructing medi-
eval ship remains, a great deal of valuable advice was ob-
tained. In the course of the excavation the impression arose 
that the vessel probably dated from the 13th century. 

The author during the excavation also looked for the 
spot on lots Oz35 and Oz36 where in the mid 1970s 
medieval potsherds had been picked up, as a possible and 
presumably contemporaneous habitation not far from the 
cog site. Not just this spot was reidentified, but in the 
reclamation ditches still present at that time, indeed a 
second, even more complete cog was discovered.4 During 
the excavation an unusual incident occurred in the late 
afternoon of 6 October when a tornado passed the site, by 
Dutch standards a very severe one. As a result, the office 
and tool caravans were overturned and wrecked (fig. 8.7), 
the tent in which the timbers were drawn was blown 
away, and a range of minor damage. One drawing table 
was recovered ca 100 m from the site. Amazingly, the pro-
tective plastic sheeting still covered the wreck, untouched 
by the storm which must have passed the excavation 
within yards. At the Nijkerkerbrug bridge, pleasure craft 
had been lifted from the water and thrown onto caravans 
at a nearby campsite, and near the Moerdijkbrug bridge a 
passenger aircraft crashed as a result of this same storm. 

8.1.2 Geology and stratigraphy

The Pleistocene surface and its covering deposits
Apart from the ploughsoil (about 20 cm thick), the 
boundary ditch cutting obliquely across the wreck, and 

4. Vlierman 1985a; the Nijkerk-II cog, chapter 6.
5. GrN -13035 and GrN -13033, respectively.
6. Van Smeerdijk 1989, 477 and 486; for the full report, see appendix.

the drainage ditches across the fore- and afterbody, the 
soil profile was barely disturbed. The Pleistocene surface 
in this area is quite irregular, its elevation varying be-
tween 0.55 and 1 m below the surface within the exca-
vation. The forebody had settled up to 1 m deep into the 
Pleistocene sand. Overlying the sand, the lowermost part 
of the original and at least 2-m-thick Holocene peat layer 
was still present, in some places right up to - and origi-
nally extending into - the ploughsoil. Parts of the sides 
lay on top of the peat. Nothing was known about the age 
of the peat in this area. Initially, peat growth at the time 
of - or until shortly before - the foundering of the ship 
had seemed possible; yet a (much) greater age was more 
likely. During the excavation samples were taken from the 
section for pollen analysis and radiocarbon dating. The 
pollen spectrum from the mineral soil shows the evolution 
of Late-Atlantic forest under relatively dry conditions. 
There are signs of a podzol forming, which however grew 
progressively wetter because of a rising water table. Peat 
growth occurred during the ‘Cardium transgression’ phase.
The earliest dating of the peat is 4302 BP; the youngest, 
3883 BP.5 This leaves a gap of at least 3500 years before the 
(marine) clay sediments were deposited on the peat.6

On the remainder of the peat there was just a thin layer of 
strongly humic Almere sediment around the sides of the 
excavation. Immediately outside the excavation, the peat 
layer in most places extended up to the tilth, so presumably 
there is sedimentary material of the Almere phase only in 
the cavity created by the ship in the peat and the Pleistocene 
sand. Seashells were encountered in the clayey ploughsoil. 
But there no longer was any suggestion of a distinct shell 
layer, so the Zuiderzee deposit cannot have been thicker 
than 15 cm. The partially reconstructed section across 
the forebody (fig. 8.8) shows the hollowed-out cavity in 
the Pleistocene sand with inside it first of all a stratified 

Fig. 8.7a & b. The whirlwind-wrecked office and tool huts, 6 October 1981. 
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deposit of redeposited Pleistocene sand with bands of 
redeposited peat and a few clods of sand containing iron-
pan, while in other places chunks of displaced peat were 
encountered as well. Above it is strongly humic Almere 
clay shot through with sandy bands, thin bands of peaty 
matter and much driftwood, the bulk of which must 
derive from the eroded peat. The Almere deposit defies 
further subdivision. Like the Nijkerk-II cog (Section 
6.1.2), this vessel most probably did not sink under (fully) 
open-water conditions. Section 8.1.4 will focus in more 
detail on the wreck-formation process. The ship’s found-
ering cannot be closely dated by geological means. The 
Almere deposit, ca 25 cm thick, at any rate indicates that 
it must have occurred well before the salinisation of the 
area, which took place from about 1600:7 definitely no 
later than 1500. 

8.1.3 Medieval habitation
In the vicinity of the Nijkerk-II cog8 evidence has been 
found of the 12th- to 14th-century farming settlement of 
(H)erca or Erce (i.e., Ark), while there was evidence of occu-
pation in Carolingian times too.9 Evidence of habitation in 
the immediate vicinity of the Nijkerk-I wreck is lacking. 
Nor could it be determined whether the ship had sunk in, 
for instance, a former peatland channel, or whether any 
channel remnant was present nearby. Yet as indicated in 
section 8.1.2, some lumps of sand with iron pan were found 
in the redeposited material around the ship, which might 
tentatively be interpreted as evidence of a channel bottom, 
while the uneven depth of the Pleistocene surface within the 

7. See the Marknesse cog section 12.1.2.
8. More than 2 km away west- southwest from the above mentioned find of the Nijkerk-II in section 6.1.3.
9. Vlierman, 1985a; section 6.1.3.
10. RIJP-scientific department of soil science, January 1981, stb.nr. 113.107.
11. Some years ago the presumable channel remnant of the Schuiten Beek was visible in the ditch cutting along the Nulderpad, from the Spiekweg road 

almost to the point where the path bends southwards (author’s own observation).
12. File RCE, Lelystad.  
13 Vlierman 1985d, 29-32.

excavation might potentially be a further indication of the 
same. Indeed, judging by old maps it seems quite credible 
that the brook which ran northwards from the Oud Aller 
estate once made a westward curve as it crossed the former 
peatland north of the modern sea wall. In the map showing 
the depths of the Pleistocene sand below the modern sur-
face10 there is a deep (1-1.5 m) and ca 300 m wide depres-
sion in the Pleistocene sand at, and extending east of, the 
site of the cog. Some 400 m towards the Nijkerkerbrug 
bridge, the sand appears at a depth of just 0.5 m; 800 m 
eastwards this is also the case. At about 1 km north of the 
cog, the subsoil displays a depression in the Pleistocene 
surface more than 3 m deep, extending in a roughly east-
west direction. 

Which is an obvious spot for the original and natural 
discharge of the above-mentioned brook/peatland chan-
nel, and for the Schuiten Beek which runs a little further 
east.11 Also the Middelbeek stream in the higher interior 
may, before the building of the sea wall (Zeedijk) in 1356, 
might have followed a slightly different course. For exam-
ple, through the cog depression towards the above-men-
tioned depression, before emptying into the river Eem. 
In 1977, during the excavation of an 18th-century cargo 
vessel on lot Pz33 close to the Nulderdijk,12 redeposited 
medieval potsherds were encountered in the top of the soil 
profile which had been disturbed by the wreck. This site 
lies about 2.5 km east of that of the Nijkerk-1 cog. In the 
early 1980s, an almost intact Kugeltopf with traces of soot 
was found in the cutting of a ditch about 3.5-4 km north 
of the cog.13 This kind of Kugeltopf is known as ‘pseu-

Fig. 8.8. Soil profile across the forebody. 
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do-Paffrath’ ware, a fairly hard, grey, hand-formed ware 
that is dated to the first half of the 13th century.14 These 
finds may actually have a link to the hamlet of Nulde 
(Niuthlo) which is still mentioned in the mid-12th-centu-
ry revenue lists of the demesne of Wierden, but a century 
later no more. The likely location of this hamlet, which 
can be roughly identified, in the meantime had become 
part of the expanding Lake Almere.15 

8.1.4. Condition and wreck formation

Condition 
In the course of the early days of the excavation, it became 
clear that the side observed during the exploratory investi-
gation was the port side. The oblique hood ends of the low-
ermost four strakes, originally spiked to the stem hook and 
stempost, were found to be still present. Those further ‘up’ 
had been damaged or destroyed by the cutting of a drainage 
ditch. The port side, of which the after part was largely 
missing, in the forebody still comprised nine strakes. 
The starboard side had broken off at the turn of the bilge, 
become disconnected from the bottom, and had floated 
away a few metres. The fragment lay beside and aft of the 
afterbody and in its forward part still numbered eight 
strakes. Above and beside the bottom and the port shell 
to port and starboard lay various timbers that had become 
removed from their original position. These included some 
transverse constructions with their associated knees (Plate 
8.I). A remarkable find was the fire place, a square wooden 
box still partly filled with loam (fig. 8.9, Plate 8.I and Sec-
tion 8.5.2). The underwater body was found to be almost 
entirely present, including the (broken) stern hook. The 

14.  Janssen 1981, 171.
15. See Nijkerk-II cog, section 6.1.3. 
16. A more or less comparable situation as nearby the Nijkerk-II cog (section 6.1.4).

stem hook had broken close to the scarf with the keel 
plank, and initially was thought to be lost. However, at 
the end of the excavation the stem hook was found, in 
two pieces, lying beneath the forebody. In the bottom, all 
floor timbers were still present in their original position 
or lying close by. 

On the floor timbers and above the keel plank a low 
keelson had been fixed with a broadened and somewhat 
thicker part, the mast step, containing a cavity to receive 
the heel of the mast. On both sides the mast step was sup-
ported by a pair of riders. Both to starboard and port, a 
heavy ceiling board lay on the frames, while on either side 
(parts of) three ceiling strakes were found. As a result of 
the high position in the soil, and the cutting of drainage 
ditches and the boundary ditch, the sides had sustained 
serious damage in three areas. The timbers damaged in 
the process had been lost (Plate 8.I A). Above, it was 
already mentioned that the sides of the vessel especially 
were in poor condition as a result of their shallow burial. 
The bottom with the frames was generally in better shape, 
because between ca 0.6 and 1.8 m below the surface it lay 
under the water table, which as a result of seepage water 
entering under the randmeer dike is relatively high here.16 
Moreover, a large part of the wreck was surrounded (and 
covered) by a 20-60 cm thick peat layer, which worked 
as a sponge, keeping the underlying layers and the humic 
clay/sand fill above the wreck quite moist. 

Wreck formation and the weather in the second half of 
the 13th century
The recovered wreckage, the peat overlying the Pleistocene 
sand, the flush sediments-filled wreck site and the track 
that the bottom of the vessel scraped in the ground during 
the early stages of wreck formation, provide sufficient evi-
dence for a reconstruction of the process. Fig. 8.10a shows 
a general view of the excavation area after removal of the 
ploughsoil (the top 20-30 cm). The peat is still evident on 
the west, south and east sides of the wreck. The wreck lies 
embedded in layers of Almere-clay and sand intercalated 
with layers of redeposited peat, chunks of peat, pieces of 
driftwood and detached ship’s timbers. The parts of the 
sides still connected mostly rested on a final remnant of the 
peat. Figure 8.10b shows the same situation, but this time 
at about 60 cm below the surface. Interestingly, the peat 
now is absent beside the wreck to the southwest, because 
of a local rise in the sand surface. The depth of the Pleis-
tocene surface on the south side is about 60 cm, at the 
southeast to northeast sides this ranges between 70 and Fig. 8.9. The fireplace: a low wooden box filled with loam.
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Fig. 8.10b. General view of the excavated area with the soil features at ca 60 cm below the surface. 

Fig. 8.10a. General view of the excavated area with soil 
features, after removal of the topsoil the remaining original 
surface of the peat.
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95 cm below the surface. At about 20 m north of the site, 
this is over 100 cm. On the north side of the forebody is a 
roughly 9 m wide flush sediment-filled cavity which ex-
tends at least 10 m in a northerly direction. This ‘channel’ 
was scraped into the peat and the Pleistocene sand by the 
vessel’s keel plank; the feature is 20-30 cm deep. 

Most probably, one or more severe northerly storms 
pushed the ship, stern pointing south, onto the peaty (un-
derwater) coast or shore, and progressively worked itself 
into it. Within this channel there was a trace obliquely 
running under the bottom, ca 22 m long, 2-3 m wide 
and ca 15 cm deep, scraped into the Pleistocene sand even 
more deeply. This trace without a doubt marks the place 
where (the keel plank of) the cog initially ran aground 
and/or came to a standstill. The wavelike patterns in the 
southeasternmost part of this feature must be due to the 
wreck eventually shifting in fits and starts back to the 
northwest by about 2 m. The keel plank is 13 m long and 
0.3 m wide. Taking this into account, it is evident that 
the ship must have moved about quite significantly both 
lengthways and sideways before it finally came to rest. 
The broken stern and stem hooks and the broken-off stem 
hook lying beneath the bottom show that  the ship must 
have disintegrated under very rough conditions. In the 
process, the ship changed its orientation somewhat and 
also much of the surrounding peat became detached, was 
washed away or remained in large chunks, some of which 
ultimately ended up in the sedimentary deposit overlying 
the wreck. In the fill of the scar, at the original location of 
the stem hook, a textile fragment, fragments of a grind-/
whetstone and a shoe were found. They must have been 
washed out of the ship when the stem hook was broken 
and displaced. They are described in section 8.5. 

The condition of the ship before disaster struck and the 
subsequent process of disintegration can also be reliably 
reconstructed. Yet it should be noted that there are two 
potential scenarios. In one, we may be dealing with a still 
complete vessel, that became stranded on a clay-on-peat 
shore of a channel or a coastal bay. The alternative is that 
this was a written-off, incomplete ship which like the 
Nijkerk-II cog had already been abandoned in a peatland 
channel before being ripped from its berth and drifting 
further inland. After the hulk could no longer be pushed 
further into the peat and the sand, northerly storms and 
the associated waves and currents subsequently proceeded 
to break up large areas of the peat around the wreck, and 
detached various structural elements and the sides. In the 
course of this, the hulk also rotated a bit with respect to 
the position in which it had initially become stranded. 

The detached timbers above the bottom, lying on the first 
sedimentary layers of the flush sediments and the height 
of the preserved sides show that the the deeper-lying fore-
body must have remained intact the longest. The absence 
of large parts of the afterbody and of the entire ‘above-
deck’ part of the sides may also be explained in two 
ways, or as a combination of the two. One is that they  
became detached from the hull and then floated away; 
the alternative involves human agency. In other words, 
the above-water parts of the ship that lay stranded on a 
shore and possibly had already sunk, were salvaged by 
local people for use as construction timber and firewood. 
The head hewn from starboard futtock 18B (fig. 8.11 and 
Plates 8.I A and B, futtock K), which was found beside 
the ship, separate from the shell and the detached futtock, 
distinctly argues in favour of the latter. Also the position 
beside the underwater body of the shell planks from high-
up strakes J2, K1-1, K1-2 and L1 (Plates 8.I A and B) 
confirms that the highest preserved parts of the starboard 
side had already become detached from the hull and had 
sunk at the site before the side broke at the turn of the 
bilge and drifted off a few metres.

It may have been residents of the nearby village of Ark 
who dismantled the hulk. The people of Nulde, a hamlet 
about equally distant, but east of the cog site, are unlikely 
candidates because, as mentioned above, this settlement 
probably no longer existed by the time of the ship’s 
foundering. As a result of the pounding waves wrecking 
the ship, and/or human agency, the free-hanging starboard 

Fig. 8.11. The detached, hewn-off head of starboard futtock 18b.
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side would have been the first to gradually become further 
detached, folding over and ultimately breaking away and 
landing obliquely behind and beside the wreck. The port 
side must initially have been jammed up against the peaty 
shore, and probably did not fall away until (much) later, 
after the gradual erosion of the peat by waves and cur-
rents. Eventually, both the starboard and port sides came 
to rest horizontally on top of a peat remnant. 

That the sides broke at the turn of the bilge directly 
follows from the weak construction of scarfs just there 
joining the floor timbers to the futtocks, fragile once the 
crossbeams at deck level had gone. As for the fireplace, the 
‘tower’ of the original loam fill, still present in the mid-
dle of the fire box and eroded into a round shape, shows 
that this item must have been exposed to open water for 
a long time. Only under such conditions would the swirl-
ing water be able to slowly dissolve the solid loam (fig. 
8.12). Also the ample amount of driftwood around and 
inside the wreck indicates that for a long time the wreck 
must have trapped bits of floating wood and peat, until 
the wreckage was finally covered over with sediment. The 
total wreck-formation process will have taken a long time, 
presumably decades, and undoubtedly occurred in epi-
sodes. Section 8.8 explains that the foundering of the cog 
should be dated to the second half of the 13th century. 
In 1262 and 1268 severe storm floods affected the coastal 
zone of the Low Countries, as was the case in 1287 and 
1288. In 1290/1291 and 1300/1301, these parts saw seri-
ous river floodings.17 

17. Buisman 1995, 601.
18. Åkerlund 1951, 27-50, 151-152 and plates 1 t/m 9.

8.2 The ship

During the investigation and drawing of reconstructions, 
naturally much attention was given to the data of the 
reference wreck (Nijkerk II). Besides parallels, also differ-
ences were observed. Answers to several questions were 
found in the Swedish Kalmar-I wreck.18 Also parallels and 
differences with regard to other 11th- to 14th-century 
vessel finds were looked into (see section 8.8). 

8.2.1. Documentation and reconstruction

Documentation 
Thanks to the horizontal position of the preserved parts 
of the sides and the frame timbers found with them, the 
forebody of the ship can be relatively fully reconstructed. 
However, the situation as found in situ also made it clear 
that the flat-lying and poorly preserved sides and the fut-
tocks attached to them had been distorted, and that in terms 
of reconstruction it would provide inadequate or at any rate 
unreliable evidence, if the findings were to be recorded, as 
up till then was usual at the nautical archaeology depart-
ment of the RIJP, in field sections only. Indeed at about 
1-m intervals the most informative transverse sections 
were drawn as well as a longitudinal section along the 
keel plank and hooks, so as to record the wreck’s position 
in the soil profile (Plates 8.II A and B). Also the Geodesic 
Service at Delft took stereo photogrammetric images from 
an airforce helicopter (fig. 8.13). Besides, a survey draw-
ing was made of all the loose timbers and the underlying 
wreck (Plate 8.1A). This drawing proved crucial in our 
attempt in the field to put back the detached timbers, and 
in reconstructing the ship from the scale 1:10 drawings of 
individual parts. 

The chapter on the Nijkerk-II cog (Section 6.2.1) already 
explained the rationale for drawing all shell planks in 
detail to scale 1:10 besides the usual plans and sections. 
The recovered loose crossbeams with knees and a few 
V-shaped floor timbers on the bottom and a further one 
on the stempost (32) were temporarily placed back onto 
the collapsed starboard side, in order to gain an impres-
sion of the shape of the forebody (figs 8.14a and b). The 
above-mentioned distortion of the frame timbers on the 
sides however necessitated an additional approach. During 
the puzzling, some frame timbers had been lifted off the 
shell, and laid on their sides to avoid breakage. The wood 
was found still to be so resilient that the frames more or 
less resumed their original shapes (and no longer fitted 
onto the sides when put back where they came from).  In 

Fig. 8.12. The fireplace: a low, square wooden box, in which a cone of 
loam with a small part of the burnt surface has survived the swirling water.
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Fig. 8.13. General view of the excavation from the airforce helicopter. Photo: Meetkundige Dienst Delft.
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the light of this unexpected phenomenon, it was decided 
to lift all parts of the more complete frames and to recon-
struct, draw and photograph the individual frames on a 
flat area of the excavation floor (figs 8.15a, b and c). Plate 
8.II C shows drawings of all the frames as reconstructed 
in the field, complemented with sections of the recovered 
shell planks and crossbeams. 

Fig. 8.14a. The transverse constructions with knees DV4 and DV5 
returned to their original positions on the starboard shell (aft of frames 25 
and 27). 

Fig. 8.14b. The detached third-highest floor timber (frame 32) replaced 
onto the stempost 

Fig. 8.15a. Frames reconstituted beside the wreck. Frame 27 with trans-
verse connection DV5 and the port knee of DV10 above it.  

Fig. 8.15b. Frame 25 with transverse connection DV4. 

Fig. 8.15c. Frame 17.
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Reconstruction
The frames, reconstructed as fully as possible in the field, 
proved to be crucial evidence in the ultimate reconstruc-
tion of the shape and dimensions of the hull. Though it 
did emerge in the final drawing process that the upper 
widths of the frames/the vessel could not all be accurate 
(which came as no surprise). The absence of plank ends 
(upwards of strake E in the afterbody) meant that even the 
data from the shell planks drawn to scale 1:10 could not 
supply full certainty about the lengths of the strakes from 
stern to stem along  the frames. Reconstructing the plan, 
the lines of the sides, and the cross sections (Plates 8.IV 
A, B, C and D) was a laborious process, requiring many 
revisions. However, the lines and dimensions presented 
here may be regarded as over 95% reliable. Ultimately 
it seemed the most plausible that the vessel numbered 
fifteen strakes on either side of the keel plank. Given 
the absence of the top three, the widths of those strakes 
is unknown and hence the height of the gunwale is an 
estimate. A series of short planks were found, belonging 
together, which might represent decking. 
There is no actual evidence of a deck or of cuddies fore 
and aft. Yet it is almost certain that the latter must have 
been the case, and that connecting the two there would 
have been gangways of some kind. The height of the 
gunwale (ca 3.35 m amidships) in fact necessitates those. 
Section 8.2.2 discusses the crossbeams, deck beams and 
decks. 

8.2.2 Construction and layout of the hull

Plank keel
The overall length of the plank keel, including the stern 
and stem hooks, is 13.3 m. The plank itself is 9.5 m long, 
7 cm thick almost throughout, and joined to the hooks 
with flat scarfs. At the scarf with the stern hook, its width 
is 20 cm, it gradually widens forward, and between frames 
16 and 20 is at its widest (33 cm). Further forward, the 
keel plank gradually narrows again and at the scarf with 
the stem hook is 28 cm wide. In the drawing of the keel 
plank it was not recorded whether its section was rectan-
gular. Judging by the sections of the horizontal parts of 
the hooks, it probably was slightly trapezoid, with the 
broader side uppermost. In the areas mentioned above, 
the bottom of the keel plank would have been about 2 
cm narrower than the top. The flat scarfs run downward 
fore to aft, with lengths of 28 cm (aft) and 37 cm (fore). 
The keel plank and the stern hook were joined at the scarf 
with two rows of iron nails, four nails in each. One row 
driven in from above; the other, from below. The nails 

were double-clenched. The join to the stem hook shows 
the same pattern. But here there is an extra nail between 
the two rows, driven in from below; besides, a treenail 
belonging to the fastening of frame 23 extends into the 
scarf. 

Stern hook
The stern hook (figs 8.16a, b and c) still was joined to the 
keel plank. Its rising part was broken just above the low-
ermost gudgeon, the top end was damaged by ploughing. 
The remaining part still is 73 cm high (reckoned perpen-
dicularly from the keel line), having originally been about 
140 cm. At the top it would have had a flat scarf running 
top-down and from the outside inwards, connecting it 
with the sternpost. The horizontal part is 1.88 m long. 
The flat scarf does not taper to the end but has a nib 5 cm 
thick. The total thickness of the horizontal part is 9 cm 
here, so the end of the hook at the scarf stood proud of the 
7-cm keel plank by 2 cm. At the scarf, the bottom surface 
of the stern hook is 18 cm wide and at its after end about 
5 cm. Towards the stern, its thickness gradually increases 
and at the angle towards the rising part becomes ca 20 
cm. The width of the stern hook at the same spot on the 
inboard side is 13 cm and of its uppermost preserved part is 
ca 12 cm. The rear of the rising part is about 5 cm wide; its 
thickness, about 17 cm. The rear surface of the stern hook 
is not a straight line. The lower part has a rake of 108°, 
narrowing by about 2 cm at the lowermost rudder-pintle, 
and then continues upwards in a straight line with a rake of 
117°. The section of the stern hook is trapezoid throughout.

On the sides of the stern hook, between frames 1 and 2, are 
obliquely cut rabbets into which the hood ends of the shell 
strakes were fitted. These rabbets are 2 cm deep at most. At 
17 cm above the keel line, the rising part of the stern hook 
supports the lowermost wrought-iron gudgeon for suspend-
ing the rudder. The straight braces of the gudgeon are about 
550 mm long, 50 mm wide and ca 10 mm thick. A ring 
was forged into the 90 mm wide loop at the rear. Together 
with the gudgeon loop, the thickness of the ring is about 
20 mm. The hole to take the pintle has a diameter of ca 50 
mm. The braces extend across the outside of the garboards 
and on either side are fixed to the stern hook and stern 
hook/garboard with at least two massive nails on either 
side. A loose gudgeon was recovered near the stern. It is 
one of the gudgeons that had been affixed higher up to the 
strakes and sternpost. Its braces are not straight but curved, 
which reflects the limited scope for attachment to the stern-
post. The part of the gudgeon with the eye for the pintle is 
160 mm long, measured in a straight line, and projected 8 
cm from the stern. Close to the stern the gudgeon forms a 
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O m 5 m

Fig. 8.16a. The reconstructed stern construction. 

Fig. 8.16b. The broken stern hook (in situ) with the lowermost gudgeon 
and the port garboard. 

Fig. 8.16c. The sloping scarf joining the keel plank with the higher hori-
zontal part of the stern hook and the starboard garboard. 

90° angle, so the braces from there are perpendicular to the 
pintle. The braces were at least 400-450 mm long, 45 mm 
wide and 7 mm thick, and at their forward end spread 
about 12 cm (i.e. the inboard width of the sternpost plus 
the thicknesses of the shell planks’ hood ends at this spot). 
Each of the braces has at least four nail holes, 14 mm in 

diameter. The pintle eye was made by fixing a forged ring 
into the loop formed by the two braces. The iron ring was 
6-7 mm thick. The thickness of the part of the gudgeon 
that protrudes from the stern is 18 mm, so the combined 
thickness is 24-25 mm. The hole for the pintle has a di-
ameter of 45 mm. The forged ring inside the gudgeon is 

2 m
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O m 5 m

Fig. 8.17a. The dislodged stem hook. 

Fig. 8.17b. The reconstructed stem construction. 

Fig. 8.17c. The hood ends of the starboard strakes on the front of the 
stempost. 

2 m



213

open (worn away?) towards the sternpost. The iron of the 
gudgeon shows no distinct traces of abrasion by the pin-
tle, so we cannot be sure whether the braces were angled 
upwards or downwards when they were mounted on the 
sternpost. The latter seems the more likely (Plate 8.III A). 

Stern post
The sternpost, which originally extended the stern hook, 
was not recovered.

False stern
No false stern had been attached to the stern hook and 
sternpost.

Rudder
The two gudgeons found on and near the stern hook show 
that the vessel had a stern rudder. According to Heinsius,19 
this at the time (1981) was the earliest archaeological 
evidence of a medieval vessel with a stern rudder. Nothing 
was recovered of the rudder itself. 

Stem hook
The aftmost horizontal part of the stem hook was still 
connected to the keel plank. The broken-off remainder 
of the horizontal part of the stem hook lay beneath the 
bottom, where also the rising part of the stem hook was 
found. The stem hook thus is complete, be it in three 
pieces. The horizontal part is 2.45 m long in total, and 
somewhat abraded over the foremost 70 cm of its under-
side (figs 8.17a and b): by 2-3 cm at the front. This most 
probably is use-wear from landing on sandy shores over 
many years. The rising part has a rake of 122°, rises to 
1.43 m (perpendicularly) above the keel line, and at the 
top has a flat scarf which runs from above to below, from 
fore to aft. The scarf is 29 cm long. The width of the hori-
zontal arm at the top of its scarf is 28 cm, and gradually 
narrows towards the bow. At the transition to the rising 
part of the stem hook, its width is 14 cm, while the inner 
surface of the rising part elsewhere is 15 cm. The section 
of the stem hook is trapezoid throughout, with the widest 
surface on the inboard side. 

The bottom of the horizontal part at the scarf with the 
keel plank is 26 cm wide, and 5 cm at the bow. The front 
of the rising arm of the stem hook is 5 cm wide over the 
lowermost 23 cm. Then the front surface is offset by 3 
cm, leaving the flat front of the higher part to widen to 
a good 6 cm. At 5 and 73 cm upwards from the offset, 
2-cm-deep and 1.5-cm-wide sawcuts can be observed. 
Their significance has remained unclear. The offset part of 
the stem hook was almost certainly designed for attaching 

19. Heinsius, 12 June 1981, pers. comm.
20. This was also observed in the Doel-I cog, section 20.3.

a false stem. However, no nail- or treenail holes have been 
observed on the front of the stem hook. For fastening the 
stempost, two nails had been driven into the front of the 
stem hook just below its end. From the rear of frame 26 
and along the top edge of the stem hook an oblique rab-
bet had been cut with a maximum depth of 2 cm. Into 
this were spiked the hood ends of the garboards and of the 
other bottom strakes. 

Stempost 
Just part of the stempost has survived (fig. 8.17c). The 
piece was joined to the ends of strakes G to K of the star-
board side (Plate 8.I) and was about 90 cm long. It is a 
post rectangular in section, of which part had been mitred 
on the front, and which at strake G is about 15 cm wide. 
The straight sides are 10 cm thick. Including the mitred 
front, the overall thickness is 16.5 cm. At its top end, at 
strake K, its width is 18 cm; the thickness of the sides is 
10 cm and its overall thickness including the mitre is 15 
cm. The thickness of the top of the stem hook is about 
16 cm, so the stempost slightly narrows upwards. On the 
mitred sides of the front, various nail holes are visible for 
fastening the hood ends. The plank ends of equivalent 
strakes to starboard and port alternatingly abutted on 
their counterparts.20 At the level of strake J, three blind 
treenails were observed on the inside surface, almost cer-
tainly treenails for fastening the false stem. 

False stem
The false stem was not recovered, but originally it fully 
covered the stempost and the ends of the shell strakes 
nailed onto it (Plate 8.IV A and figs 8.17a and b). 

Bottom and sides
The shell of the vessel is built up of strakes each com-
posed of three or four planks. Plates 8.III A and B and fig. 
8.18 show the shell planks and a general view of the parts 
recovered during the excavation. The planks are joined 
to each other by flat scarfs. The bottom was preserved 
almost entirely, just a few hood ends at the stern and stem 
are missing. Of the bottom, the turn of the bilge and 
the sides overall (the remains of)  thirteen strakes (A-M) 
were found, on either side of the keel plank. It is highly 
remarkable that the A to G strakes in principle are carvel-
built. In the afterbody, strake F is the first strake that over 
a short distance (1.4 m) was joined to strake E in clinker 
fashion - in the sense that the two adjacent planks were 
chamfered and that the F strake on the outside slightly 
overlapped strake E  and was nailed onto it. On the inside 
the strakes either appear to be carvel-built, or plank edges 
protrude just 0.5-1 cm in order to locally attain a mini-
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mally required shell thickness, as has also been observed 
in some other areas of the shell. In the forebody, it is 
strake C which is the first to have been fastened to strake 
B in clinker fashion over a short distance (0.5 m). As was 
strake D along 0.9 m onto strake C; strake E onto D over 
2.2 m; strake F onto E over 2.4 m, and strake G onto 
strake F over 2.6 m. The overlapping parts of these clink-
er-built strake sections are also chamfered. Up to the seam 
between strakes D and E they are flush on the inside. We 
can only speak of true clinker construction, i.e. with 5-7 
cm wide, flat lands and from stern to stem, in the joining 
of the H strakes to the G strakes. A distinct turn of the 
bilge is difficult to indicate. The bottom curves upwards 
from the keel plank to the sides and from the midships to 
the fore- and afterbody, and smoothly transitions into the 
sides. At the hold, the more-or-less flat part of the bot-
tom, the transition to the sides is fairly rounded and is in 
fact formed by strakes E and F. 

Bottom
Beside the keel plank the bottom is made up on either 
side of four strakes (A-D). To starboard, these strakes 
comprised four planks. On the port side, strake A has 
three planks; B has four; C, three; and D, four. The bot-
tom is carvel-built from stern to bow. The planks of the 
bottom strakes are fairly straight and relatively narrow 
(Plates 8.I B, 8.III B and 8.IV B). The A strakes are 27-
28 cm wide; A3bb is wider at the bow (39 cm). The B 
strakes are a little wider than the A strakes (30-33 cm). 
Towards the stern, they gradually become narrower than 
25 cm or more. At the bow this is 30 cm to starboard and 
20 cm to port. Still the combined width of the A and B 
strakes is roughly identical on both sides. The C strakes 
vary in width between 20 and 29 cm with the narrower 
ends towards the stern, while the D strakes tend to be 
a little wider (22-23 cm). The thickness of the planks 
is very uneven throughout the bottom and ranges from 
1.5 to 4 cm. They are thinnest in the afterbody: in many 
places just 1.5-2.5 cm. Amidships we see both planks that 
are 2.5 and (locally) 4 cm thick, while in some places this 
also is the difference in thickness between opposite edges 

Fig. 8.18. General view of the shell after removal of all frame timbers. In the foreground, the ripped-off and dislodged starboard shell.
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of one and the same plank. For the bottom, planks with 
lengths of 3 to 4.5 m were used. Just two other planks, 
A3bb and C2bb, are longer: 5.4 and 6.5 m, respectively. 
The parts of the A strakes where they were nailed into 
the rabbets of the stern hook, had been chamfered. In the 
stem hook, this is not the case; here the full plank thick-
nesses were maintained. 

The sloping flat scarfs that join the planks of the strakes 
are 30-40 cm long. The ends of the scarfed planks stand 
proud both inside and outside. They have straight nibs 
or are chamfered and are 1.2-2 cm thick (fig. 8.19). The 
fastening of the planks at the scarfs always involves two 
rows of three or four nails, sometimes with a single extra 
nail. One row driven in from the outside, the other from 
the inside. The nail points are twice beaten sideways and 
driven back into the timber: ‘double clenching’.21 No 
indications were found of a so-called ‘brother-and-sister 
pattern’ being applied in the building of this ship.22 For 
the sake of strength, the scarfs in adjacent strakes were 
staggered. The planks of the bottom are fixed side-to-side 
only by the floor timbers. The short, clinker-built plank 
ends of the C and D strakes at the bow, which incidentally 
on the inside were flush with one another, have just a 2-3 
cm overlap (the ‘land’). For fastening them to each other, 
just a few double-clenched nails were used. 

Apart from the (usually) two drilled treenail holes per 
plank width for the strakes’ attachment to the floor tim-
bers, also thinner treenails (2 cm across) were observed in 
some places in the bottom. A little forward of frame 8 in 
port strake A, and in starboard strake C; under or just aft 
of frame 13 in the keel plank, in port strake C and in star-
board strake B; under or just aft of frame 16 in port strakes 
B, C and D, and in starboard strakes B and C; and below 

21. For the double-clenching method, see the Nijkerk-II cog, fig. 6.42.
22. For a description and the method, see e.g. the Spakenburg-I cog, section14.2.2 and fig. 14.17. 

and aft of frame 20 in port strakes A and C, and forward of 
frame 19 in starboard strakes A and B. These small tree-
nails without doubt relate to the early stages of the ship’s 
construction, which we shall return to in section 8.4.1. 

Starboard side
Most parts of the starboard side were recovered, despite 
their no longer forming a connected whole. With the ex-
ception of the missing parts of certain strakes between the 
stern and frames 1 and 4 (destroyed by the cutting of the 
boundary ditch and drainage ditches), the side is present 
from strake E to K. Along the foremost 7.5 m also strake 
L is preserved, as well as a small fragment of strake M. 
Because of the absence of certain parts it is impossible to 
ascertain how many planks each strake comprised. Strake 
E numbers three planks: 3, 6.5 and 6.5 m long, respec-
tively. Strake F at any rate consists of four planks. Strake 
G probably of three, of which those at either end were 
about 6.5 m long. For strakes H to K probably also three 
planks were used. The middle plank of strake K is about 8 
m long, while the foremost measures almost 9 m. 

This can also be inferred from the square-cut futtock head 
below the upper-edge of the K strake. The head of futtock 
30 to port is also flat, probably to accommodate another 
protruding crossbeam. In the forebody at 25, there are 
openings in the top of the L strakes which relate to a pro-
truding crossbeam. Besides, the flat scarfs on the heads 
of the starboard futtocks of frames 24 and 27-29 indicate 
that upper futtocks were to follow there. The frames of 
the vessel were constructed from straight or V-shaped 
floor timbers plus two or three futtocks on either side. 
Hence the sides must have been higher. Originally it is 
likely to have numbered fifteen strakes (A-O) between 
keel plank and gunwale (see Plate 8.IV A). The length of 
the scarfs and their fastening are similar to those in the 
bottom strakes. 

Yet in one place there is a deviation. Plank L3-1 on the 
outside at the scarf to plank L2 and at 23 and 24 does not 
have a straight end but a tongue-shaped one (fig. 8.20a). 
Its edges are bevelled. This probably was a decorative 
feature on the outside of the hull. At 22, shell plank L1 to 
port shows the same (fig. 8.20b). The pattern of nails in 
the scarf of plank K1-2sb suggests that also the formerly 
nailed-on but now missing end of plank K2-1 had such 
a finish, while port strake I at 25 displayed the same pat-
tern. Apart from these decorative features there are some 
other striking details in the uppermost preserved strakes. 
In planks K1-1, K1-2 and K2-1 between frames 1 and 2, 
between 16 and 17 and between 23 and 24 there are oval 

Fig. 8.19. The keel plank with the stern hook and bottom planks with scarfs 
in the afterbody.
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transverse connection was fastened to a futtock). In a few 
places, as in the bottom planks, treenails with a diameter 
of 2 cm may well be linked to the construction of the 
ship (temporary frames). They were encountered in shell 
planks H2, J3 and K2 (Plate 8.III B). In the upper edge 
of plank L3-1sb was a notch above 25, which was 7 cm 
deep and 20-22 cm wide. The intact edges are chamfered. 
The surviving remnant of plank M1 starts at the forward 
end of this gap. Together with the square-finished top of 2 
at 8 cm below the bottom of the hole and the equivalent 
situation to port, it is clear that we are here without any 
doubt dealing with the place where a heavy crossbeam had 
protruded through the shell (fig. 8.22a and b). Further-
more, in some places treenail holes are seen that are linked 
to other transverse constructions within the hull. The 
transverse constructions are treated in section 8.2.2. 

Port side
The strakes E to I all have survived from  0, 1 or 2 up 
to the stern. From strakes G, H and I (small) pieces are 
missing, between 15 and 18 and at the foremost ends, as a 
result of the cutting of the boundary ditch and the drain-
age ditches. Of strakes J, K and L only parts between 11 
and 30 have survived, while of strake M just a 3-m length 
was left. On this side too, strakes were made up of three 
or four planks. Just as in the bottom, there is no evidence 
of a ‘brother-and-sister’ arrangement of planks in the star-
board and port sides. For a further description of the port 
shell, apart from some details, see the description of the 
starboard shell. The opening for the protruding crossbeam 
above 25 was mentioned above. So was the tongue-shaped 
scarf in the same plank (L1-1), be it that to port it appears 
between frames 21 and 22 rather than between 23 and 24. 
However, a deviating point in the starboard shell is that 

Fig. 8.20a. The tongue-shaped end of starboard shell plank L3-1. Fig. 8.20b. The tongue-shaped end of port shell plank L1-1.

Fig. 8.21. The exterior of starboard shell plank L2 with the closed-up oval 
opening between frames 23 and 24, and part of a of a clamped-moss-cau-
lked crack. 

holes of 6.5x3.5 cm, 6x3 cm, and 7.5 x 4 cm, respectively. 
In strake L2, immediately below the tip of the tongue-
shaped plank end joined to L3-1, a similar hole of 6.5x3 
cm had been made, but this one had been closed up with 
a wooden plug. Figure 8.21 shows the outer face of the 
plank on which besides the closed-up hole also the adze 
marks of the flat scarf are clearly visible. In the port shell 
too some such oval holes are found. Initially the function 
of these holes was a mystery. However, there does seem to 
be an explanation; this will be discussed in section 8.2.2. 

Plank K2-2 at 30 in its upper edge displays two blind 
treenails, about 5 cm long and 2.5 cm diameter. In the 
middle of the plank between these treenails is another, 
with a different, 3-cm diameter. The three treenails very 
probably relate to the fastening of a transverse connection. 
However, in the corresponding place to port, no evidence 
of such treenails was found (probably this end of the 
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also the beginning of plank I3 where it is scarfed to I2-2 
has a tongue-shaped finish on the outside. The scarf be-
tween the last two  planks of the K strake is lost, so noth-
ing can be said about this. Yet it is quite possible that, 
as on the starboard side, the tongue-shaped decoration 
had been applied here too. The oval holes described on 
the starboard side were also observed on the port side.  In 
plank K1-1 there are two such holes, one above the other, 
between 23 and 24. The lower measures 8x3 cm and was 
closed with a wooden plug and sintel-clamped from with-
in. The one above it is open, measures 8.5 x 4 cm and on 
the outside displays various small nail holes around its pe-
rimeter (figs 8.23a and b). In section 8.2.2 its likely func-
tion and significance will be discussed. Such an oval hole 
(6.5x3.5 cm) is to be seen also just aft of 30 in plank I3. 
This hole cannot be linked to any pump. Sooner one 

might imagine an anchor cable passing through it. The 
hole is just 2.3 m above the keel line, and cannot have 
been much above the waterline, so it is a strange place for 
a scupper. In the port side, a small treenail (2 cm thick) 
was observed only in strake G1 where probably it had 
once fixed a temporary frame (Plate 8.III B). 

Caulking method
All seams of the hull were closed with sintel-clamped 
moss caulking, both on the inside and the outside; in this 
manner also occasional short cracks were closed on the 
outside (Plate 8.II B). All the sintel clamped moss caulk-
ing (or just sintel nail clamps, on the carvel seams) on the 
inside was applied before the frames were fitted. We shall 
return to this in section 8.4.1. A thin layer of moss had 
been laid within the scarfs joining the shell planks. The 

Fig. 8.22a. The square head of starboard futtock S25 and the lower edge 
of the hole for protruding crossbeam DB5. 

Fig. 8.22b The same to port.

Fig. 8.23a. The two oval openings in port shell strake K1-1 between 
frames S23 and S24. At the upper opening, small nail holes are observed 
on the outside, probably belonging to a ‘spout’ through which bilge water 
could be pumped out. 

Fig. 8.23b. The inboard side of the oval hole; below it, a small plank fitted 
into the frame.
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Fig. 8.24. Variants of seams closed with sintel (nail) clamped moss caul-
king in late medieval ships. After Vlierman 1996a.

Fig. 8.25. Bottom shell planking with (impressions of) sintel nail clamps 
on the inboard side of carvel seams, also beneath the frames.
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moss used comprised at least three species: Sphagnum, Dre-
panocladus aduncus and presumably Cratoneuron commutatum 
; a sample (85) analysed by E. Mook-Kamps (University 
of Groningen) was found to be devoid of pollen.23 The 
carvel seams between the keel plank and the A strakes 
(garboards) and between the subsequent strakes right up to 
the seams between the F and G strakes gape a little on the 
outside, where the planks sit at a slight angle with respect 
to their neighbours. This creates V-shaped seams. In plac-
es where two planks almost fully abut, one or both are a 
little bevelled, thus creating a triangular gap of unequal 
sides. These gaps run from the outside to the inside of 
the shell, so the planks will at most slightly touch on the 
inboard surface. This probably is the transition between 
the chevron-shaped bottom seam which on the inside 
gapes up to 0.5 cm, and the seam which was reamed 
into a V-shape for just half or three-quarters of the plank 
thickness on the out-/underside, with the rest of the plank 
thickness abutting: variants B and C (fig. 8.24).24 

In the Nijkerk-1 cog the gaping carvel seams on the un-
derside are about 0.5 cm wide. The opening gradually 
widens (up to 1.5 cm) over the outer 0.5 cm of plank 
thickness. Into this groove the 1-1.5 cm wide and a few 
mm thick moss laths were laid, by which the moss caulk-
ing was held in place. The oaken moss laths were secured 
with sintel nail clamps. Most remarkably, along the carvel 
seams on the inside of the shell too sintel nails are pres-
ent, at 15 cm intervals. The two wings of these sintel nail 
clamps were driven into the planks on either side at a 
good centimetre beside the seam. Here no moss laths were 
used. The sintel nail clamps are found also beneath the 
frames, so they were put in before the latter were fitted 
(fig. 8.25). This point will be elaborated in section 8.4.1. 
This clamping of carvel seams at considerable intervals 
on the inside of the ship, with only sintel (nail) clamps 
holding down the moss caulking and on the outside of the 
hull the moss caulking and the moss laths so far is known 
only from one or a few vessels from Antwerp, found in 
1884 and from the dugout boat found at Meinerswijk in 
1976.25 Yet these differ from the vessel described here in 
that these examples have fully open seams.26 

The ‘clinker-built’ but on the outside carvel-like seams at 
the stern and bow of strakes C to G are closed with sintel 
nail clamped moss caulking. Figures 8.26a, b and c show 
some details of cracks caulked on the outside, of an area 
of shell with seams thus treated on the inside, and the 
sintel nail clamped moss caulking on the outside of clin-
ker-joined planking.  

23.  Cappers et al., 1997/98, 582-283; written report by E. Mook-Kamps.
24.  Vlierman 1996a, 26-28 and fig. 11.
25.  Hasse 1907; Reinders 1983 and Vlierman 1996a, 26-28 and fig. 11.
26.  Vlierman 1996a, 26-28, variant A.

Fig. 8.26c. An exterior area of clinker-built shell with sintel nail clamps, 
moss lath and a convex, protruding treenail for fastening a frame.

Fig. 8.26a. Cracks closed with sintel nail clamped moss caulking on the 
outside of a shell plank. 

Fig. 8.26b. An area of starboard shell in the forebody with some futtocks 
and a ceiling strake. Clear to see are the sintel nail clamps and moss laths 
on the clinker seams. 
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As mentioned before, the clinker-built strakes of the 
sides were sintel nail clamped both on the inside and on 
the outside (fig. 8.27). In the shell seams, singly twisted 
strips of moss caulking were inserted, covered with moss 
laths and secured with sintel nail clamps. The seams be-
tween the stern- and stem hooks and stern- and stemposts 
and the hood ends of the shell, as well as the repaired 
cracks in the shell were made watertight in the same way. 

The scarfed ends of the joined shell planks were not filled 
with sintel nail clamped moss caulking. On the seams on 
the inside and outside of the vessel, and also along the 
stern and stem, and the seams between the keel plank 
and the garboards, and probably also around the protrud-
ing crossbeams, clamped moss caulking (moss, laths and 
sintelnail clamps) was applied with varying spaces (4-12 
cm) between the clamps. The sintel nail clamps on the 
inside of the carvel seams sit at intervals of 15 cm. In all, 
about 800 m of seams were caulked in this way. With an 
average interval of 8 cm, the number of sintel nail clamps 
amounts to some 10,000. The carvel seams on the inside 
add up to 195 m. With 15 cm intervals, this means a fur-
ther 1,400 sintel nail clamps.  This does not include those 
on the exterior repair seams. Altogether we may assume 
that the vessel contained at least some 12,000 sintel nail 
clamps. They are of the type B/C(2), vary considerably in 
size (45-80 mm long and 18-36 mm wide) and can typo-
logically be dated to the second quarter of the 13th centu-
ry (figs 8.44 and 8.45-12).27 

27.  Vlierman 1996a, 73.

Frames: (V-shaped) floor timbers and futtocks
The bottom and the sides are in the first instance held 
together by frames (ribs) (figs 8.28a, b and c). The frames 
are composed of straight floor timbers on the more-or-less 
flat part of the bottom, and V-shaped ones in the increas-
ingly sharp parts towards the stern and stem. The sloping 
flat scarfs joining these floor timbers to the lower futtocks 
alternate in height on the port and starboard sides, and 
also are staggered in height in the successive frames to-
wards the stern and stem. The scarfs are at the level of the 
third to the seventh strake (C-G). The scarfs between the 
lower and second futtocks are almost always at the level of 
the ninth or tenth strake (I or J); while the scarfs joining 
the second and third futtocks (or the top of the second 
futtock that ends below a protruding crossbeam) are at 
the level of the twelfth or thirteenth strake (L or M). The 
heads of the third futtocks or the knees on the crossbeams 
emerge a little above the gunwale. 

The (V-shaped) floor timbers are the most massive parts 
and vary a good deal in width (18-32 cm). An irregular 
sequential pattern of broader and narrower timbers was 
applied. The height of the floor timbers is 20-23 cm (fig. 
8.29). The frames are placed at intervals of about 50 cm 
(space and room). The futtocks are on the whole lighter 
than the floor timbers. It is impossible to tell whether the 
upper futtocks in their turn were thinner and narrower 
than the lowermost. The top futtocks of 2 and 27 may 
have functioned also as bitts (Plates 8.IV A, B and C). 

Fig. 8.27. Clamped moss caulking (moss, oak lath and sintel nail clamps) 
of the carvel- and clinker-built plank seams on the inside and outside of 
the shell, and just sintel nail clamps on the inside of the carvel seams; and 
the joinning of clinker shell planks with double-clenched nails. 
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Fig. 8.29. General view of the frames on the bottom, viewed from the stern.

Fig. 8.28a. Floor timbers (straight and V-shaped) and futtocks, the 
keelson and the lowermost ceiling strakes on the bottom in the afterbody 
and on part of the port shell. b. Floor timbers (straight and V-shaped) and 
futtocks, the keelson with mast step, and the lowermost ceiling boards on 
the bottom of the forebody and part of the port shell. c. Timber futtocks 
and ceiling strakes on the starboard shell of the forebody, with a fragment 
of the stempost. 
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In the floor timbers were five rectangular limber holes: 
above the keel plank and and above the second and fourth 
bottom strakes on either side of it. The V-shaped floor 
timbers had triangular holes above the seam between the 
keel plank or hooks and the garboards. Also there are 
some with a single limber hole above this seam to port of 
starboard. The V-shaped floor timbers are not fastened to 
either of the hooks or the stern- or stemposts. The ship 
probably had a total of forty frames (-1 to -5 and 0 to 34). 

Keelson with mast step area 
Above the keel plank a keelson 8.03 m long lay across the 
floor timbers 5 up to and including 22 (figs 8.30a and b). 
Towards the stern, the keelson is 22 cm wide. It gradu-
ally widens to 24 cm at the rear of the mast-step area. At 
frames 17 to 20, the keelson is 50 cm wide and 25 cm 
thick, i.e. a few cm thicker than the rest of it. Above the 
forward half of 18 and up to 19, is a hewn-out cavity for 
the heel of the mast, 35 cm long and 26 cm wide. The 
foremost part of the keelson at the mast-step section is 30 
cm wide; and towards the front, 22 cm. In the hole for the 
heel of the mast sits a small, 4-cm-thick plank, the top of 
which shows abrasion on the side of the mast. The rear 4 
cm of the hole is less deep than the rest (8 instead of 12 
cm). Roughly in the middle of the hole for the mast, a 
drainage tunnel had been drilled, which empties into the 
space between the frames 18 and 19. Transversely across 

its mouth, a 15 cm long groove had been carved to drain 
off to the bottom of the ship any rainwater and spray that 
ran down the mast. A second such drainage hole is seen in 
the starboard rear corner of the mast cavity (fig. 8.31 and 
Plate 8.III C). 

In the underside of the keelson notches were made to 
engage with the floor timbers. Yet these display an irreg-
ular pattern and do not fit perfectly with all of the frames. 
The lengths of keelson that sit between the frames are 
irregularly shaped. The keelson is fastened to the frames 
with blind treenails (Plate 4.III C, the yellow treenails). 
Besides, there are different treenails too (the green ones 
in the same plate). The second drainage hole in the cavity 
for the heel of the mast, which ends above frame 18 and 
hence has no function, together with the poorly engaging 
underside of the keelson and the other (green) treenails, 
indicate that the keelson originally belonged to a different 
vessel. The parts that fall between the frames in that ves-
sel had been made somewhat concave, as may still be seen 
between frames 11 and 12 (fig. 8.32 and Plate 8.III C). At 
frames 7 and 8, the keelson has a cavity on the starboard 
side (fig. 8.33). Possibly this relates to a pump barrel in 
the earlier ship, which stood between the frames. This re-
used keelson almost certainly is the first and only keelson 
that this vessel ever knew. 

Fig. 8.30a & b. Frontal view of the keelson, showing the broadened 
mast-step area with the hole for the heel of the mast, and the riders 
against and across the lowermost ceiling strakes. b. The mast step, viewed 
from the starboard forebody. Aft of the mast is the mast support, broken 
in antiquity. 
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Knee-shaped mast partner
Immediately aft of the hole for the heel of the mast, on 
the centre line of the keelson, stood a knee (Plate 8.III C 
and 8.IV A; fig. 8.34). Its vertical part had broken off and 
lay beside its horizontal part on the keelson. The upper 
tip had broken off at a treenail hole and was no longer 
present. On the rear the knee had been bevelled stepwise 
(ornamentally?). The knee had been fastened to the keel-
son by two blind treenails. The forward face of the vertical 

arm was exactly flush with the rear of the hole for the heel 
of the mast; be it that between the mast and the support-
ing knee there must have stood a 4-cm-thick and proba-
bly 26-cm-wide plank, which occupied the shallower part 
of the mast hole. At 90 cm above the keelson, this plank 
had been fastened to the partner knee with a treenail, and 
at the top it most probably fitted into a rabbet in the sail 
beam (Plates 8.IV A and 8.IV C, Section 18). The knee 
with the plank, together with the abraded plank at the 

Fig. 8.31. The hewn-out hole for the mast heel. The water drainage 
hole with carved-out drainage rill in the centre; the primary drainage hole 
immediately beside the 4-cm-wide elevation in the rear of the mast hole; 
and the small, rounded, abraded plank in the forward part of the mast hole.

Fig. 8.32. The keelson removed from the wreck.

Fig. 8.33. The notch in the keelson which may mark the place of a pump 
barrel in the vessel to which the keelson originally belonged. 

Fig. 8.34. Reconstruction of the broken mast support.
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front of the mast hole, suggest that the mast was occa-
sionally lowered, with the supporting knee and the plank 
serving to guide the mast. All of this means that the mast 
was set up from the forebody, and almost certainly was 
raised or lowered by means of a winch on the afterdeck, 
between two stringers (for this see also Section 8.8).  

Riders
The mast-step part of the keelson was supported by just two 
pairs of short riders to take the lateral pressure exerted by 
the mast with the sail (figs 8.30a and b; Plate 8.IV C, Sec-
tion 18). The after pair (on 18) are notched on the underside 
so as to engage with the first ceiling strakes beside the keel-
son. The other two riders to port ends up against the second 
ceiling strake; to starboard, just onto this strake. The riders 
were fastened to the floor timber with blind treenails, 
and have a virtually flat top surface, which rises a little 
towards the mast step. The top edges are chamfered. The 
riders on frame 19 are shorter. They extend to the first 
ceiling strakes, stand a little proud of them and have a 
faintly concave top line which continues to the top of the 
mast step area of the keelson. 

Ceiling
The vessel had an open ceiling and up to the protruding 
crossbeams numbered seven ceiling strakes (A to G). 
Above the crossbeams there most probably were two 
further strakes (H and I; Plates 8.IV A and C and figs 
8.28a to c). The strakes were meant especially to provide 
additional longitudinal stiffness. The first ceiling strakes 
beside the keelson were adze-finished on the upper sur-
face and somewhat roughly roof shaped. The B and C 
ceiling strakes are missing altogether, probably because 
the hull broke at the turn of the bilge in the course of the 
wreck-formation process. The B strakes (and possibly also 
the C strakes) probably also had been adze-trimmed to a 
roughly roof shaped section and may have been thicker 
than the other ceiling strakes. This would have been done 
with an eye to their important function of strengthening 
the hull above the turn of the bilge, sitting more or less 
above the scarfs joining the floor timbers and the lower-
most futtocks. Possibly they were joggled on the under-
side to engage with the frames. 

The first ceiling strakes ran from a little forward of frame 
4 to 23. The B ceiling strakes probably started forward 
of 5 and ended aft of frame 23 because of transverse con-
structions; the C and D strakes probably ran from forward 
of frame 3 on to 29. The E and F strakes ran from frame 
0 and -1 to 29 and 30, respectively; while the seventh 
ceiling strake (G) probably started forward of frame -1 

and ended at 26. The eighth strake (H) began and ended 
presumably behind the deck knees on frames -1 and 30. 
The highest would have run along the gunwale from 5 
right onto 34. Apart from the A (and B?) ceiling strakes 
they probably each comprised multiple planks. In as far as 
could be established, the planks had been fastened to the 
frames with blind treenails, hence not until the shell with 
its frames had been completed. No indications were found 
to suggest that the spaces between the keelson and the 
first ceiling strake, between the first and second, and be-
tween the second and third ceiling strake had been closed 
with planking. So the ship had no continuous ceiling. 

Transverse connections
In the forebody some transverse constructions were found, 
which had been inserted relatively low in the hull imme-
diately against the sides or onto and against the frames 
Plate 8.I A). Of the transverse construction immediately 
aft of frame 5 (DV4), the beam was at the level of strake 
F and to port ended in a standing knee. On the starboard 
side, a separate knee had been fixed to the beam. The an-
gled end of the beam and the knee had been fastened to 
the sides with treenails, while to starboard the beam had 
been fastened with a treenail to 25 (Plates 8.I A and 8.IV 
A). The transverse connection on frame 27 (DV5) also sat 
at the level of the F strakes (figs 8.14a and 8.35a, b and 
c; Plates 8.II C and 8.IV A and C). It consists of a beam 
with knees on it at either end. The entire construction is 
fastened to and against the futtocks with blind treenails 
as well as treenails passing through a futtock and the 
shell, and a few iron nails. The vertical parts of the knees 
engage with the third (C) ceiling strakes. At the level of 
these strakes there are holes in the knees in a fore-and-aft 
direction, whose function is unclear. A notch in the fifth 
(E) ceiling strake, at the level of the top of shell strake I, 
indicates that a transverse connection (DV10) had been 
there too. 

The standing knees probably extended to the top of shell 
strake L and presumably ‘supported’ a deck beam below 
the foredeck. Knees were probably also mounted on the 
deck, that extended to the top of the gunwale (Plates 8.IV 
A, B and C). The lowermost starboard futtock of frame 23 
(fig. 8.36) is knee-shaped and on its underside is flat over 
a length of 60 cm. The top of the V-shaped floor timbers, 
at the level of the top of the D shell strakes, had support-
ed a beam (DV2), on which rested knee-shaped futtocks 
(Plates 8.IV A and C).  At the level of the J shell strakes 
there is a notch in the top edge of ceiling strake F to star-
board; beside it is a more-or-less vertical treenail (Plate 
8.I A). Hence another transverse construction (DV9) must 
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Fig. 8.35c. The starboard knee of transverse construction DV5, in situ, 
with the hole against the ceiling strake.

Fig. 8.36. The starboard shell with remnants of the open ceiling in the 
forebody, and (centre right) the knee-shaped lowermost futtock of frame 
23 with a 60 cm long, straight underside. 

have sat immediately aft of 23 at this level, structurally 
comparable to that aft of 25. At the level of shell strake 
L there very probably also was a transverse connection 
(DV11), attached to the inside of 30. A broken part of it 
was recovered to starboard beside the forebody. The beam 
has a rectangular opening (15 x 6 cm) through which 
presumably a small post had passed, which supported 
the foremost crossbeam (DB6) midway, and with its heel 
on curved floor timber 30 rested on the stempost (Plates 
8.IV A and C).  It seems as good as certain that the heads 
of V-shaped floor timber 5 in the afterbody, at the level 
of shell strakes D and E, were flat and that there too, 
analogous to 23 in the forebody, a transverse construction 
(DV1) had rested which had been fastened to the shell 
with knee-shaped futtocks. Through the absence of high-
er parts of the afterbody, we cannot be sure how many 
and where exactly the transverse constructions had been 
inserted. Yet it seems quite plausible that their numbers 
and locations in the afterbody were roughly analogous to 
those in the forebody (Plates 8.IV A and C; DV3, DV6, 
DV7 and DV8).

Fig. 8.35a. Viewed ‘down’ from the gunwale, the starboard shell in the 
forebody with the replaced V-shaped floor timbers and the transverse 
connections against frame 25 and on frame 27. 

Fig. 8.35b. The reconstructed frame 25 with on its after surface the 
transverse construction fastened to the shell.



226

Crossbeams with knees
In the shell of the forebody some openings can be seen in 
the upper edges of the L strakes, above the square futtock 
heads of 25. To port even a fragment of an M strake was 
present, so it was evident that here had been a roughly 
square, ca 18x18 cm gap in the shell (figs 8.22a and b). 
The port futtock of 30 ends in a square head a few centi-
metres below the upper edge of shell strake M. From the 
presence of these square futtock heads and the hole in the 
shell above frame 25 it may be inferred that the vessel 
had protruding crossbeams. Most probably four on the 
upper edge of strake L and passing through strake M, at 
frames 4, 11, 18 and 25 (DB2, DB3, DB4 and DB5); one 
at frame -1 through the join between the K and L strakes 
(DB1); and one at frame 30 through the join between 
the M and N strakes (DB6).  It may be assumed that on 
the inside of the vessel these beams had carried knees to 
which the strakes of the ‘above deck’-part of the sides 
were treenailed. Further, it seems likely that the horizon-
tal parts of these knees were 60-100 cm long, with those 
at the forward edge of the afterdeck probably ending at 
the cheeks of the windlass. Those at the after edge of the 
foredeck may have been interconnected by a deck timber 
(Plates 8.IV A, B and C). 

Beam-head guides
It cannot be ascertained whether on the outside of the 
shell these protruding crossbeams were protected by so-
called guides or fenders on their forward face. The only 
piece of M strake (from the port side of the forebody) did 
not show any evidence of such a device. 

Stringers, deck(s) and gangways
The only source of evidence that might tell whether the 
vessel had been longitudinally strengthened at ’deck lev-
el’ with stringers, are the protruding crossbeams. None 
of these were recovered. Yet it seems entirely plausible 
that there were some. Plates 8.IV A, B and C show what 
kind of construction might be envisaged. The sail beam 
(DB4) was almost certainly reinforced by two stringers 
that extended to DB5 with an interspace of 50-60 cm. It 
is between these stringers that the mast would be raised 
and lowered. Between crossbeams DB2 and DB3 and 
between DB3 and DB4, there possibly were more such 
stringers, aligned with this forward pair. Judging by the 
distance between these stringers and the sides of the ship 
(2.5-3 m), it seems well possible that the shipwright put 
in further (removable?) stringers at roughly mid distance. 
At deck level, the mast was kept in position by an inserted 
plank, part of which was recovered. The fragment is 63 
cm wide and was probably mortised into the stringers. 

Its original full length would have been about 70 cm; its 
thickness, ca 10 cm. The mast hole in the king plank had 
a maximum diameter of 40 cm. The mast probably was 
thinner at this spot, so it could be set fast into the king 
plank with wedges (Plates 8.IV A and C). It seems rather 

Fig. 8.37a, b and c. Nine small planks, found detached in the forebody. 
The notches in three of them indicate that they probably were fitted 
around the futtocks and against the shell, so they may have been parts of 
a deck or floor. 
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unlikely that the openings between the after- and foredeck 
and the gangways were closed while sailing. 

Given the height of the ship, it is certain to have had 
decks both fore and aft. What exact form they took is 
hard to tell. For the reconstructions in the plates it has 
been assumed that the ship was built with two decks, 
each about 3.5 m long, with longitudinal planking. Of 
the latter, the outermost planks were notched to allow for 
the futtocks; they ran right up to the shell. The afterdeck 
most probably rested on crossbeams DB1 and DB2, the 
foredeck on DB5, transverse construction DV4 and on 
frame 32. In the stern, the deck would have required at 
least one further load-bearing deck beam at frame 2; in 
the bow, a least two (at frames 27 and 29). A number of 
loose small planks (fig. 8.37a, b and c), apparently be-
longing together, were found but it is unclear where they 
belonged. They may have been outermost deck planks, 
which with notches fitted around the frames and against 
the shell of the hull. Alternatively, they could have 
formed a floor at the fireplace. For movement between the 
fore- and afterdeck, it is almost certain (given the height 

28. Evidence for such ‘gangway planks’ was found on the crossbeams of the Doel-I cog near Antwerp, Flanders (Belgium) (section 20.3) and in a cross-
beam of the cog from Kolding, Denmark.

of the sides) that gangways were constructed along the 
bulwarks. For the reconstruction drawings it has been as-
sumed that these were thick planks, ca 35 cm wide, run-
ning from DB2 to DB5.28 Yet the planks may also have 
been joggled to fit around the futtocks and to the shell.  

Windlass, and support for the lowered spar (and mast)
Above, it has already been suggested that the spar (with 
the sail), and maybe also the mast, could be lowered and 
that this must have been done with the aid of a windlass 
in the afterbody. Of the windlass no part has been recov-
ered. In sections 8.IV A, B and C its possible shape and 
location are indicated. The cheeks of the windlass were 
probably treenailed to the rear of crossbeam DB2 and 
transverse construction DV7. A rabbet had been cut into 
both sides of frame 4 (fig. 8.38) in which very probably 
vertical posts were set to support DV7. A piece was cut 
out of the first port ceiling board to make space for them. 
These posts did not stand aligned with the windlass 
cheeks. Beside the bow there presumably was a forked 
support to take the lowered mast and spar. 

Fig. 8.38. The rectangular rabbet to port in frame 4 and the narrowed end of the first ceiling board.
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Pump and drain
Apart from the notch in the keelson that may relate to a 
pump barrel in the ship to which the keelson had initially 
belonged (Section 8.2.2), in fact no indications for a pump 
were observed. The oval holes in the starboard and port 
shell and the obliquely fixed little plank in the port shell 
between 23 and 24 under one of these holes however do 
suggest that we are dealing with scuppers for bilge water. 
If such is indeed the case, then very probably a pump 
barrel stood between 23 and 24 above the scarf between 
the keel plank and the stem hook, and reached to deck 
level. In the top of this barrel there may have been a hole 
on either side. The pumped-up water was guided to port 
or starboard through a simple wooden gutter towards a 
sump above the oblique little plank and between te fut-
tocks, and spilled overboard through the scupper. 

29.  Brand & Knol 2010, 160, and Asaert 1974, respectively.

The interpretation of the nail holes around one of the oval 
scupper holes on the outside of the shell (fig. 8.23a) for a 
long time remained a mystery. However, the image on the 
title page of the Maritime Laws of Wisby of 1535, and the 
picture reproduced on the cover of the book Westeuropese 
scheepvaart in de Middeleeuwen 29 (figs 8.39a and b), appear 
to provide an explanation. In the middle of the side of the 
ship shown in fig. 8.39a, there is a round, hoselike feature 
at the centre of an area enclosed by three small planks. 
Most probably we are here dealing with a piece of leather 
‘hose’, that was nailed to the shell and was protected by 
the three planks. The other picture shows a late-medie-
val ‘hulc’ ship with two such scupper hoses. With such 
drains, the bilge water could be easily disposed of, while 
it was almost impossible for water to enter from outside. 
The other - closed-up - oval holes suggest that the con-
struction and location of this drainage device was adjusted 
or replaced in several instances. 

Fig. 8.39a.  The title page of the Maritime Law of Wisby, 1535. Stiftung Hanseatisches Wirtschaftsarchiv (S/132). Handelskammer Hamburg (photo M. 
Zapf). 
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Fig. 8.39b.  A late-medieval ‘hulc’ with two spouts in the side. Österreichisches Nationalbibliothek, Vienna, Cad. 2538, fol. 109 recto. After Asaert 1974.
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Castles
It is as good as certain that the vessel had no castles.  

Repairs 
Plank GA1bb contains a small rectangular patch measur-
ing 36x16 cm, a repair whose seams are closed from the 
outside with sintel nail clamped moss caulking. At frame 
21, the outside of plank C3bb bore a nailed-on repair 
plank (Plate 8.II A). Forward of frame 5, on the inside 
of the shell, at right angles across the seam joining port 
strakes C and D, a small plank was nailed on measuring 
22x4 cm. This plank may in fact have been put there 
during construction, as a temporary connection to hold 
fast the seam between bottom strakes C and D, while 
later on there seemed no need to remove it (Plate 8.IV 
A). Such small planks were also found on the bottom of 
the Dronten-I cog (Chapter 11, Section 11.2.2) and in 
the Swifterbant cog (Section 18.1). Between frame 18 and 
20, on the outside of plank H3-1bb sat a small, nailed-
on repair plank, 1.5 cm thick. The method for applying 
caulking to such planks was discussed above, in section 
8.2.2. The cracks on the outside of the shell planks are 
closed with sintel nail clamped moss caulking (Plate 8.III 
B). These are drought cracks which opened up during 
the ship’s construction. So these may be regarded as (very 
early) repairs.

Wood selection, fastenings, timber use and processing
All recovered parts of the vessel are of oak (Quercus sp.). 
The shell planks are tangential-sawn/cut. Many of the 
planks employ the full width of the trunk; others less 
than half a width (fig. 8.40). In a few planks, it was in-
vestigated how the tree-ring pattern manifested itself in 
section and how the planks had been positioned. Most 
were used with the heartwood on the inboard side. An-
other curious fact is the ample presence of sapwood, espe-
cially since this was the case even in the carvel-built part 
of the shell (Plate 8.III B). Clearly the shipwright had 
not been too choosey. In fact, by leaving the sapwood on, 
he could employ its property of more readily absorbing 
water. In the seams of the bottom of a late-medieval punt 

30.  Vlierman 1996b, 59-60.

from the river Regge near Hellendoorn, no caulking was 
used to render the craft watertight, but the swollen sap-
wood took care of this.30 Despite these being sawn planks, 
it is noticeable that especially the carvel-built planking 
of the underwater body is of very uneven thickness (1.5-4 
cm), both transversely and longitudinally. Along the first 
few metres from the stern the planks are thinnest (1.5-2.5 
cm). In some places distinct adze marks were observed. 
The only plausible explanation for the irregular plank 
thicknesses is that the outside of the carvel-built under-
water body (the keel plank up to the G strakes) had been 
faired after the frames were inserted. 

At the plank ends it was clear to see that the lands of the 
flat, chamfered scarfs had been fashioned with an adze. 
The hooks, (V-shaped) frame timbers, crossbeams, curved 
ribs and knees were made from naturally grown trunks 
and limbs. The surfaces of the timbers visible within the 
ship had been squared; wherever the trunk or limb was 
naturally thinner, the original round shape of the timber 
- including the sapwood - had been retained (fig. 8.41). 
The shell planks bore no traces to show that they were 
furnaced to give them the desired curves. Nor is there any 
obvious sign of the shipwright having applied a so-called 
‘brother-and-sister’ pattern.  

Fastenings
In a number of planks of the bottom and the sides, some 
oak treenails (2 cm thick) were observed between the 
frames. Without doubt, these were fastenings for tempo-
rary frames used during the construction of the ship (Plate 
8.III B). The shell planks in principle are always fastened 
to the frame with two oaken treenails each, with a 2.5 cm 
diameter. They are somewhat staggered with respect to 
adjacent strakes (fig.8.25). Although this was not record-
ed exactly, it seems very likely that treenails with slightly 
broader heads were used (figs 8.44 and 8.45-17 to 45-20).
They had been driven in from the outside. Their heads at 
first protruded by a few millimetres, which in most cases 
have worn away. On the inboard side, no wedges were 
found in the treenails. In the carvel-laid underwater body, 

Fig. 8.40. Some sections across the keel and shell planks with their schematic tree-ring patterns and the way they were placed in the ship’s hull (the 
heartwood side facing upwards, inboard). 



231

any protruding treenails were probably smoothed down 
together with the adze-fairing of the planking. Curiously, 
no wedges seem to have been driven in afterwards. 

The boards of the ceiling strakes, the keelson and the 
riders were fastened to the frames with blind treenails. 
For securing the knees to the transverse constructions/
crossbeams and to the shell, on the whole somewhat 
thicker treenails were used (3 cm thick; the heads ca 3.5 
cm). Overall, about 3000 treenails will have been used in 
the vessel. An arresting detail is the solution found by a 
carpenter to a  hole for a blind treenail erroneously drilled 
too far. The hole passed through a ceiling strake above 
frame 8 and entered into a limber hole. To avoid the tree-
nail being driven down to the bottom strake and blocking 
the limber hole (thus creating a blockage to accumulating 
water and debris), a long narrow wedge was inserted from 
below into a shorter treenail. When the treenail with the 
wedge were driven in, the wedge struck the bottom and 
the short treenail was jammed fast into the floor timber 
above the limber hole. The ingenious carpenter however 
forgot to cut away the protruding wedge, thereby frustrat-
ing the object of the exercise (fig. 8.42). 

For the clinker (parts of) shell strakes, iron nails 80-100 
mm long were used, with flat, irregularly round heads 
or with slightly faceted forged heads (diameter 22-30 
mm; figs 8.44 and 8.45-10). They were driven in from 
the outside, and on the inside beaten sideways and then 
back into the wood (double-clenched). On the whole the 
nails are spaced at irregular intervals. Besides, there are 
nails which are closer together (in the underwater body up 
to strake I, spacing 6-10 cm) and nails set further apart 
(14-22 cm; clinker strakes J to O). The part of the vessel 
that (usually) was below water thus is marked by a denser 
pattern of nails. Including the nails in the plank scarfs 
and the fastening of the hood ends of the strakes to the 
stern and stem, the vessel is likely to have contained some 
3,100-3,250 nails. Presumably the gudgeons and pintles 
and their braces were the only major wrought-iron fasten-
ings in the ship. For securing the moss laths and the moss 
caulking, about 12,000 sintel nail clamps of the B/C(2) 
type were used (figs 8.44 and 8.45-12). 

Fig. 8.41. Futtocks and ceiling strakes on the starboard shell of the fore-
body. In some of the squared futtocks, clearly parts of the original round 
trunks or limbs can be recognised.   

Fig. 8.42.  In a ceiling board above frame 8, the wedged treenail that 
penetrated into a limber hole. 
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8.3 Construction data

Above, the recovered parts, structural elements and obser-
vations have been discussed and in part interpreted. With 
some effort, a reliable reconstruction of the hull and lay-
out of the vessel have been made on the basis of these data 
(Plates 8.IV A, B and C). From this reconstruction and 
other evidence a few things can be inferred about the lines 
and the building, the use, the foundering or abandonment 
and dismantling of the ship, and the formation of the 
wreck and its embedding in the soil. 

8.3.1 Design
It is highly questionable whether the Nijkerk-1 cog was 
ever made to a design. It is quite unlikely. We may as-
sume that in those days shipwrights built vessels accord-
ing to familiar rules of thumb, relating to ratios of length 
to width and height, etc. 

Lines
From the lines or planks drawings (Plates 8.III  A and 
8.IV D) it is evident that the vessel from lot Oz43 had a 
relatively high hull, with a straight keel, no pronounced 
sheer and with a straight, raked stern and stem. The ship 
was steered with a stern rudder, witness the gudgeons. 
The stern had a rake of 117° with respect to the keel line; 
the stem had a rake of 122°. The bottom (the keel plank 
plus the A- to D strakes) is symmetrical and in the after- 
and forebody sharply built. Towards the midships the pro-
gressively wider, everted sides rise from an almost flat bot-

tom, with a slight rise towards the turn of the bilge. Nor is 
the bottom dead flat longitudinally. The cog nowhere has 
a sharp transition from the bottom to the sides. The bilge 
strakes and lower strakes of the sides (up to strake G) to-
gether form a round to lightly curved line.

The clinker-built higher parts of the sides amidships rise in a 
straight, everted line (118°) towards the top of the gunwales. 
At gunwale level, the ship has a relatively slender shape, 
which is not very different from the outline of the bottom. 
Yet the after- and forebody at the gunwales are in fact wider, 
with the ship forward of the mast is a little broader than 
aft. Only in the sharp parts of the fore- and afterbody do 
the frames on the sides display a slight S-shape. Most re-
markably in the hull of the Nijkerk-1 cog, it is not only the 
more-or-less flat part of the bottom that is carvel-built, but 
actually the A to G strakes were built fully in this style. Just 
short stretches of these strakes are bevelled towards the stern 
and stem, where they appear to be joined in clinker fashion. 
Only from strake H up are the sides constructed stern-to-
stem in clinker style (with a land of ca 6 cm). 

System of measurement
In the ship no marks were observed which during con-
struction might have marked, for instance, the centre line 
or the place of the mast. The thin treenails between the 
frames, mentioned in section 8.2.2, are the only traces 
that indicate the position of temporary framing. Nor do 
the reconstructed lengths of the bottom or between the 
stern and stem at gunwale height, for instance, form mul-
tiples of the lengths of the stern or stem.

Table 1. Principal dimensions of the Nijkerk-1 cog*

Length of the keel (including the stern- and stem hook) 13.2 m

Length of the bottom (between the rising part of the stern- and stem hooks 12.9 m

Greatest width of the bottom (seams between the D and E strakes at frame 15)     2.7 m

Overall length at gunwale level 18.3 m

Overall width at gunwale level (at frames 18-20)  6.9 m

Height of the stern (keel line to top gunwale level)   4.2 m 

Height of the stem (keel line to top gunwale level)   3.4 m

Height of side amidships (keel line to top gunwale level at frame 13)   4.8 m 

Length of the stern   4.7 m

Length of the stem   5.7 m

Height of the hold 2.1 m

Length-width ratio of the bottom 4.8:1

Length-width ratio at gunwale level 2.7:1

*All measurements rounded to the nearest 10 cm.
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Layout and tonnage
The midship section between transverse constructions 
DV1 and DV2, and between the V-shaped floor timbers of 
frames 5 and 23, may be regarded as the hold in any case; 
but maybe the hold extended to crossbeams DB2 and 
DB5 (Plates 8.IV A and B). The sharply built stern and 
forebody were less suited to stowage. In one area of this 
hold, close to the mast, was the fireplace, and around it 
without any doubt would have been the crew quarters.  If 
indeed the hold was enclosed by DB2 and DB5 (between 
the after- and foredecks) this means that it was 9.5 m 
long. Its greatest width at the gangways at DB2 was 4.8 
m; at DB4, 5.8 m; and at DB5, 5.20 m. The widths of the 
bottom ceiling (the outer edges of the D-shell-strakes) in 
these places are 1.8 m, 2.6 m, and 1.8 m, respectively.
This amounts to an average width of ca 3.65 m. The 
depth of the hold between the top of the first ceiling 
board and the gangways was about 2.1 m. The volume of 
the hold therefore will be 9.5 x 3.65 x 2.1 = 72.8 cu m, 
i.e. a good 70 gross tons. It is doubtful that any vertical 
partitions were present in the hold, fore or aft. The stern 
and bow almost certainly were provided with decks, inter-
connected by removable or fixed gangways.  

Choice of materials
Exclusively oak (Quercus sp.) was used for the vessel. This 
includes the treenails and the moss laths. For the large, 
straight timbers such as stern- and stemposts, (sawn) shell 
planks, floor timbers, keelson and crossbeams, tree trunks 
were used. For the hooks, V-shaped and curved floor timbers 
and knees, the wood came from trunks with limbs. Nothing 
can be said with certainty about the mast and yard. Most 
probably pine was used for these. The fastenings other than 
treenails were wrought-iron nails and sintel nail clamps. 

8.3.2 Construction: techniques and sequence
The Nijkerk-1 cog has a keel plank, extended fore and 
aft with hooks. The rising part of the stem hook extends 
1.45 m above the keel line. The top of the stern hook has 
broken off and disappeared; but probably it too originally 
rose ca 1.40 m above the keel line. The shell strakes A to 
G, almost entirely carvel-built, during the first two phases 
of construction probably would have required a slightly 
different approach than if large parts of these strakes were 
to be attached clinker-style. 

Construction phase 1: keel plank, hooks and temporary 
frames
The keel plank and the hooks were probably joined togeth-
er on fairly high blocks, by flat scarfs. In the keel plank, 2 
cm thick treenails were observed in just three places, prob-

ably indicating the positions of temporary frames (between 
frames 10 and 11, under 20 and between 22 and 23). In the 
port A strake, and in the starboard A and B strakes, there 
also are such small treenails, at 20 or a little forward of it.  
On the strength of these treenails it may be assumed that 
during the first phase of construction a small timber had 
been fastened here to temporarily hold in place the A and 
B strakes. Aft, just one small treenail under frame 6 in 
port strake A was observed. At frame 16, the port strakes 
B, C and D contain small treenails that point to tempo-
rary fastenings of these planks. To starboard, they were 
just in strakes B and C. Around frame 13, there must have 
been something similar for strakes C and D. 

Construction phase 2: bottom strakes, sintelnail clamps 
on the interior on the carvel seams, straight and 
V-shaped floor timbers of frames 2 to 27 and the trans-
verse constructions DV1 and DV2.
Durig the fitting of the planks, the chamfering of the 
scarfs, the joining of the shell planks into strakes and 
the fastening of the hood ends to the hooks, every strake 
would have been temporarily fastened to the temporary 
frames or held tight against its neighbours by struts on 
the outside. The strakes were attached from aft to fore. 
At an early stage, the shipwright would have started on 
fashioning the permanent floor timbers. Before these were 
inserted, sintelnail clamps were put across the seams on 
the inside, roughly at 15 cm intervals, to hold the planks 
together. This must have been done before insertion of 
the frames, as the clamps were found also beneath the 
latter. Presumably during this construction phase only the 
(V-shaped) floor timbers 2 to 29 were inserted; and very 
probably also the crossbeams of transverse constructions 
DV1 and DV2 were put onto the V-shaped floor timbers 
of 5 and 23, in order by means of frames to provide some 
initial rigidity to the bottom.

Construction phase 3: stern- and stempost, sides up to 
strake I, sintel nail clamps on carvel seams and sintel 
nail clamped moss caulking in the clinker seams on the 
inside, V-shaped floor timbers of frames 1 to -1 and of 
28 and 29, lowermost futtocks from 2 to 27, knees/fut-
tocks on DV1 and DV2, transverse constructions with 
knees DV3, DV4 and DV5; ceiling strakes A to E; and 
the keelson. 
After insertion of the stern- and stemposts, which were 
supported with struts, and the strakes, which almost entire-
ly were attached carvel-style (up to strake G), the outside 
of the shell built so far will have been faired with an adze. 
From strake H up it became easier to add strakes, as from 
there on they could be simply nailed clinker-style to the 
preceding strake. Once the transverse connections with 
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knees, DV1 to DV5, were inserted, the ceiling strakes A to 
E could be attached onto the frames. The keelson too would 
have been inserted at this stage, or a little earlier. 

Construction phase 4: strakes of the sides up to strake L; 
sintel nail clamped moss caulking on the inside; second 
futtocks on the frames and at the crossbeams; and the 
first futtocks on 0, -1 and crossbeam DB1
The frames 4, 11, 18 and 25 were provided with second 
futtocks, by which the crossbeams could be supported. In 
the top edge of the aftmost planks of the K strakes, there 
are notches at frame -1, to take the heads of crossbeam DB1. 
The same was done to the lower edge of the L strakes just 
above. The crossbeam was provided with rabbets to engage 
with the notches in the planks.31 The enclosed beam head 
was surrounded with sintel clamped moss caulking to seal 
it. After the L strakes were put in place, notches were cut 
into their top edges to accept crossbeams DB2 to DB5. 
Then the seams until the L-strakes on the inside were closed 
with sintel nail clamped moss caulking. After copy the shell 
and shaping of the second futtocks, these too were fitted 
in. Finally the transverse constructions with knees (DV6 to 
DV10) and protruding crossbeam DB1 were put in place. 

Construction phase 5: crossbeams DB2 to DB6; strakes 
of the sides up to the gunwales; sintel nail clamped moss 
caulking in the seams on the inside; top futtocks and 
uppermost V-shaped floor timbers in the stern and bow; 
knees on crossbeams DB3 and DB4, and the uppermost 
ceiling boards
Crossbeams DB2 to DB6 are placed into the notches in 
the upper edges of the L strakes. subsequently the strakes 
up to te gunwale strakes were placed and caulked. Now 
the uppermost futtocks, the knees on DB3 and DB4, and 
the still lacking floor timbers in the stern and bow could 
be shaped and inserted. To complete this phase, the top 
two ceiling strakes were put in. 

Construction phase 6: stringers, gangway planks or 
fixed gangways, deck beams, windlass, anchor bitt, 
decks, knees on the decks above DB1, DB2, DB5, DB6 
and above the deck beams on frames 2, 27 and against 
29; pump, and a support for the lowered yard and mast
Between deck beams DB2 and DB5, the stringers and 
the gangways or gangway planks were inserted. Also the 
windlass, the anchor bitt, and the deck beams will have 
been fashioned and put in at this stage. These were fol-
lowed by the deck planking and then the knees supported 
by the transverse and deck beams. In this or the next 
phase, the pump barrel, the drains and the support for the 
lowered yard and mast were put in place. 

31.  See the Nijkerk-II cog, fig. 6.43.

Construction phase 7: sintel nail clamped moss caulking 
in all seams and cracks on the outside of the shell; the 
false stem; the rudder and the mast
After phase 6, in which the hull and the interior were 
completed, it was time for the finishing touches. This in-
volved installing the false stem, and closing all seams and 
cracks in the outside of the shell with sintel nail clamped 
moss caulking. The rudder and the mast are likely to have 
been placed only after the launching of the ship. Once the 
rigging and the sail with its yard were up, the ship was 
ready to sail.

8.3.3 Characteristics
The analysed structural elements and data resulted in the 
following reconstructed features of the Nijkerk-1 cog. 

Keel plank
The ship has a keel plank which is narrowest at the stern 
hook and widest around the mast step. Forward the keel 
plank also narrows. Its section is rectangular to slightly 
trapezoid (the widest side uppermost). The keel plank is 
joined to the hooks by flat, chamfered scarfs. Its thickness 
is roughly equivalent to two plank thicknesses. 

Stern- and stem hook
The hooks are trapezoid in section with the broadest side 
inward. The quite steeply rising parts are remarkably 
high (ca 1.4 m) and are joined to the stern- and stempost 
by a flat and chamfered scarf.

Stern- and stempost and false stem 
The sternpost gradually tapers towards the top, where it is 
just 7 cm wide. The stempost by contrast remains rough-
ly even in width. On the bow, the ship had a false stem, 
that covered the hood ends of the shell planks which were 
nailed to the front of the stempost. There was no false 
stern.  

Carvel-built underwater body
The A to G shell strakes are basically attached entirely 
carvel-style. In some of the strakes, the plank edges were 
bevelled over relatively short distances towards the stern 
and stem and nailed together. This makes them appear 
attached in clinker fashion. Strake E is the first strake that 
was bevelled on its underside and runs on towards the rear 
and front of the sternpost and stempost. The preceding 
strakes had all ended in rabbets in the hooks. In order to 
give the underwater body rigidity as soon as possible, not 
just the temporary frames, but also as many permanent 
floor timbers as possible as well as beams of the lowermost 
two transverse constructions were fitted and inserted.    
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Clinker-built sides and double-clenching
Upwards of strake H the shell strakes are fastened clink-
er-style. The hood ends, one above the other, slightly 
differ in length where they are attached to the roof shaped 
front of the stempost: the starboard plank extends across 
the port plank by 1-2 cm (the latter plank’s thickness) and 
vice versa, alternatingly. In the underwater body, the dou-
ble-clenched nails of clinker-style fastenings are set closer 
together than in the strakes above. 

Caulking method
Sintelnail clamps were put on all carvel seams on the in-
side, at intervals of ca 15 cm. They were (in the first in-
stance) intended to hold together the planks of the bottom 
during construction. The seams are V-shaped in section, 
with the plank edges only just meeting on the inboard 
side. From the outside the seams were closed with sintel 
nail clamped moss caulking. In the apparently clink-
er-built oblique joining of the strake ends in the otherwise 
carvel-built underwater body, the caulking was done in a  
similar way. The clinker-built seams of the sides are pro-
vided with sintelnail clamped moss caulking both on the 
inside and outside, in gaps of V-shaped section. 

Transverse connections, crossbeam constructions, string-
ers and decks 
During the construction of the sides, the hull was rein-
forced immediately with futtocks and in the fore- and 
afterbody with transverse connections fixed onto the fut-
tocks by naturally grown knees. At deck level, there are six 
crossbeams protruding through the shell, between which 
there probably were longitudinal stringers connecting the 
fore- and afterdeck. The vessel’s fore- and afterdecks almost 
certainly carried a windlass and an anchor bitt.

Fastenings
For the structural attachment of the shell planks to the 
frames, 2.5 cm thick treenails were used with slightly 
thicker heads on the outside. For attaching the knees to 
the transverse constructions and crossbeams and to the 
shell, 3 cm thick treenails were used. The wrought-iron 
nails and double-clenched fastenings used in the ship are 
80-100 mm long and have flat or slightly faceted heads. 
Very few larger iron fastenings (rudder fittings and gudg-
eons) were used in the ship. 

8.3.4 Use

Function
No concrete evidence has been found regarding the ship’s 
function. It dimensions, shape and relatively large hold 

32.  Vlierman 1985, 22-25 en 44.

(ca 70 gross tons) suggest that we are almost certainly 
dealing with a cargo vessel. The ship was definitely suit-
able for maritime voyages. The nature and provenance of 
the ballast stones found on board (see section 8.7) reveal 
that they were not collected as erratics in the Netherlands, 
but most probably in southern Denmark. The axe found 
in the Nijkerk-1 cog has no parallel in the Netherlands, 
but does in Denmark32 (Section 8.5.2 and figs 8.47a, 8.48 
and 8.49).  

Wear and repairs
The underside of the stem hook is abraded over a length 
of ca 70 cm. This must be the result of frequent land-
ings on sandy shores. From the rounded (use) wear on 
the ceiling boards, the keelson and the frames, it further 
is evident that the ship was far from new when it finally 
sank. The reused keelson, and the scuppers for the pump 
(drains) which changed position or were closed up, and 
a few repair planks set into and on the shell strakes also 
suggest that the vessel was at least several decades old 
when it finally met its end. The multiple drought cracks 
in the shell planks (closed with sintel nail clamped moss 
caulking) on the one hand show that the shipwright 
would have done better to use just half or less of tangen-
tial-sawn planks. Presumably the available timber was 
not thick enough to provide the minimum desired width 
for shell planks. On the other hand, it may also indicate 
a prolonged period of construction, while probably also 
poorly seasoned wood was used. 

8.3.5 Abandonment/dismantling
The substantial age of the vessel, which maybe was no 
longer seaworthy, could have been a reason for abandon-
ing it. It seems less likely that the ship got stranded or 
foundered at or near the wreck’s findspot, although there 
is no hard evidence for this. Part of the ship probably 
stood out above the waves for a long time after it sank. 
The futtock (frame 18B) found beside the hull and its 
chopped-off  head may be considered concrete evidence 
that part of the ship was dismantled. Besides, it is notable 
that none of the large structural elements suitable for re-
use were recovered, while some timbers belonging higher 
up in the ship did survive. 

8.3.6 Wreck formation and embedding
Section 8.1.4 elaborately (and reliably) reconstructs the 
wreck-formation process and the wreck’s embedding. This 
phase, including the ship’s partial demolition, presumably 
took decades. A stoneware sherd, found in the disturbed 
topsoil (Almere deposit) overlying the ship, must have 
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ended up there long after the ship sank and became large-
ly covered by sediment. The type of stoneware jug to 
which the sherd belonged was in use around the mid 14th 
century.33 The dating of the construction and the demise 
of the cog is discussed in section 8.8.  

8.4 Model

So far, no scale model of the Nijkerk-1 cog has been built.

8.4.1 Trial models
Already quite soon after the excavation, an attempt was 
made to build a model on the basis of the drawn plank 
templates and the frames reconstructed in the field. This 
was executed in model-aircraft plywood (fig. 8.43b). This 
material was selected for its flexibility; but the result 
was unsatisfactory. This was caused not just by excessive 

33.  H.L. Janssen, pers. comm., July 2011.

flexibility but also by the lack of clarity at the time as to 
whether a cog had a straight keel (including the hooks) or 
one with a rise towards the stern and stem. For these rea-
sons, also a half-model of the forebody and two scale mod-
els of the bottom with floor timbers and some V-shaped 
floor timbers were built in oak. Of the latter two, one 
was executed with a straight keel throughout, and the 
other with a keel rising towards the stern and stem (figs 
8.43a). A visit to the  Deutsches Schiffahrtsmuseum at 
Bremerhaven in 1982, to see the Bremen Cog which at 
that moment was dry and exposed in its conservation 
tank, showed that there too people had struggled with the 
same dilemma during its rebuilding. Indeed the largely 
completed bottom/underwater body had had to be taken 
apart again, because the originally adopted starting point 
(a keel rising towards the stern and stem) was found to be 
erroneous. The building of the trial models of the bottom 
of the Nijkerk-1 cog too had shown us that the medieval 
cog featured a dead straight keel: the keelson could be 
fitted only into the straight-keeled model.

Fig. 8.43 a & b. Oak model of the bottom with floor timbers, keelson, buttress timbers and a keel plank that rises towards the stern and stem. The keel-
son failed to engage with the floor timbers, from which it was evident that the keel plank had not been curved but straight. b. Trial model of the Nijkerk-1 
cog executed in model-aircraft plywood. 
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8.5 Inventory

8.5.1 Distribution of the finds
Within the wreck and in the soil profile disturbed by the 
wreck, a modest number of items were encountered. The ob-
jects that might be reckoned to the equipment or inventory 
of the ship were all found in the bottommost, sandy sedi-
mentary layer within the wreck and in the redeposited sand 
beneath the forebody. The latter can be explained by the 
stempost and hook being ripped from the hull in the process 
of wreck formation, and the objects that initially lay within 
the ship being washed out. The stoneware sherd (4) and the 
skull crown with horn cores (41) were encountered within 
the Almere-Zuiderzee layers in the redeposited sediment 

overlying the wreck and hence have no direct link with it. 
The inventory numbers of the items are shown at their find-
spots in plate 8.I A and correspond with the numbers in the 
text, in the captions and in the find list. The bones found 
in and around the wreck were investigated by F. Laarman 
(Appendix). The finds marked with an asterisk were not 
preserved.

8.5.2 Ship’s equipment and inventory
For the sake of systematics, the finds from the wreck are 
classified under the eight categories listed in section 6.5.3 
(regarding the Nijkerk-II cog). From the table (below) 
showing the distribution of the finds, their small number 

Fig. 8.44.  a. Grapnel anchor. b. Nails. c. Gudgeon. d. Sintel nail clamps. e. Treenail. f. Piece of rope. 
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is also evident. It is clear that we cannot truly speak of an 
inventory or equipment. Given the findspot of the cog, 
which probably lay half-sunk, presumably easily accessi-
ble over a long period and part-dismantled, it is of course 
unlikely that people should have left anything of value 
inside the wreck. 

Ship’s equipment
The remains of the lowermost gudgeon were found at-
tached to the stern hook. Beside the stern hook lay a de-
tached gudgeon and two of the nails by which it had been 
fastened (figs 8.44 and 8.45-11a, b and c). This probably 
is the gudgeon that had sat a good metre above the low-
ermost. The nails of the clinker fastening of the shell 
planks, the sintelnail clamps and the treenails (figs 8.45-
10, -12, -16 and -24), like the gudgeons, are part of the 
hull and are therefore not listed in the table under ‘ship’s 
equipment’. 

Although the three-armed grapnel (figs 8.44 and 8.45-7) 
does feature in the table, it is debatable whether it did 
belong to this ship. The grapnel is distorted at the bot-
tom and was caught on the after end of the port A ceiling 
board, at the rabbet in frame 8 which once had held a 
small upright post. The grapnel may well have belonged 
to a fisherman who set his nets over the submerged wreck, 
and lost the grapnel anchor when it became caught in the 
wreckage. What definitely does belong in the table, is the 
piece of an ancient sail (64, figs 8.46a and b). When in 
the wreck-formation process the stem hook and stempost 
became detached from the hull, it was swept from the 
hold and came to rest in the disturbed sand beside the 
forebody. As with the sail fragments in the Nijkerk-II 
cog,34 we may here too speak of a remarkable find. Up un-
til this study, it had been a mystery what kind of sail the 
cogs had carried. The fragment is about 60 cm high and 

34.  See section 6.5.3.
35.  Crumlin-Pedersen 1997, 190.

80 cm wide, and is woven from wool. On one side it has a 
selvedge; the top, bottom and other side are frayed, so the 
original width and length of the woven material canot be 
determined. The fabric is rather irregular and fairly loose, 
woven in plain weave on a broad loom. The fabric con-
sists of S-twisted, irregularly spun strands, twined with 
a Z twist into yarn 2-3 mm thick. The fabric was woven 
from brown wool. At the selvedge, the first eight yarns of 
warp are of a paler, yellowish colour. This is followed by a 
23-cm band of entirely brown wool. Then six paler warp 
threads, followed by a 30 cm band of brown ones. Anoth-
er six pale warp threads, and then a brown band whose 
width can no longer be determined (>18 cm). If this too 
was a 30-cm band, plus another selvedge of paler warp 
threads, the fabric coming off the loom would have had 
the following width: 30+30+23+8 to 10 cm (of the paler 
stripes) = ca 90-95 cm.

The fragment was probably scrubbed with sand, so to 
speak, and stripped of any visible tar remnants. It looks 
clean; yet after more than seven centuries in the ground, 
its tarry aroma is still quite potent. Crumlin-Pedersen35 
says about the Viking ships that they carried woollen sails, 
and that, judging by recent woollen sails, a small, 20 sq 
m sail would require about 500 gr of woollen fabric per sq 
m. For a sail of 60-130 sq m the weight should be about 
double this if it was to be protected and made wind-tight 
with tar. The ‘clean’ piece from the Nijkerk-1 cog weighs 
about 750 gr per sq m. Tarred, it must have weighed be-
tween 1000 and 1500 gr per sq m. The square sail of the 
Nijkerk-I is likely to have been at least 80 sq m. 

The fragments of cordage (figs 8.45-75, -77, -78 and 
-80), which turn up scattered among the (V-shaped) floor 
timbers on the bottom, certainly belong to the ship. Al-
though this has not been definitively established, it seems 

Table 2. Distribution of items

Category Forebody Hold Afterbody

1. Ship's equipment sail, cordage cordage grapnel?, cordage

2. Operational equipment - - -

3. Administration and navigation - compass box? -

4. Tools grind-/whetstone axe grindstone

5. Household items - - -

6. Cooking, eating and drinking stoneware jug stoneware jug, firebox Kugeltopf, peat

7. Victuals 'cog sticks', bone 'cog sticks', bone stopper, 'cog sticks', bone, hazelnut

8. Personal belongings, weaponry scrap of leather sole, shoe*

 * no longer present
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Fig. 8.45. Ship’s fittings and equipment: gudgeon with fastening nails, nails of the shell, sintel nail clamps, rope and grapnel anchor. 

7

1

12
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10

Fig. 8.46a & b. The fragment of a woven brown woollen sail with bands of warp in a paler shade. b. The same, detail.

11a, b en c

18

20

10 cm
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that they are fragments of lines that ran through the lim-
ber holes in the frames.36 By tugging these ropes to and 
fro from time to time, the limber holes could be cleared 
of any obstructions, to allow water to be pumped from 
the bottom. The rope is about 1.8 cm thick, made of two 
strands with a Z twist. The material from which it was 
made has not yet been determined. 

Working equipment
No finds were recovered that may be reckoned to the cate-
gory of working equipment.

Documents and navigational equipment
Inside the hull a small plank with a dovetail joint was 
found, 14.3 cm long, >6.5 cm wide (broken), and 0.8 cm 
thick (fig. 8.45-29). It may have been part of a compass box.

Tools
Inside the wreck just three, or possibly four tools were 
found. One is an axe with handle fragments (figs 8.47a 
and 8.48-8); the others are two grindstones and possibly 
part of a tar brush or deck mop. The axe lay on port strake 
F of the flat-lying side between frames 13 and 14, and 
(originally) most probably had been tucked behind bilge 
deal C. The axe is of an unusual model and sparked the 
research report ‘Bijlen uit laat-middeleeuwse schepen’.37 The 
axe has a roughly triangular blade and a slightly sagging 

36.  In the Rutten cog (Chapter 10) this was established with certainty during the excavation.
37.  Vlierman 1985b, 22-25 and 43-45.

flowing and a sloping rising obliquely to the top of the 
cutting edge which extends well above the eye. The cut-
ting edge has a symmetrical section, is slightly curved and 
143 mm long. The top line is 200 mm long. The blade 
has a curved bottom line: the steep rear line of the blade 
in a smooth arc merges into the underline of the neck and 
continues into the underside of the cheeks of the eye. The 
eye has a flat, hammer-like butt. The cheeks extend be-
yond the actual eye at the top and bottom, thus providing 
extra support/strength to the shaft or handle attachment.  
They also contribute to the ornamental aspect of the axe. 
The axe weighs 1100 gr. The handle is preserved only 
fragmentarily, had a length >30 cm, and is made of ash 
wood (Fraxinus excelsior). The top of the handle had been 
secured into the eye by means of a nail ca 100 mm long. 
The axe type, probably a battleaxe, has no known parallels 
in the Netherlands. If indeed it is a battleaxe, it should 
in fact belong in the category of ‘Personal equipment/
weaponry’. 

Yet a number of similar axes are known from Denmark 
(fig. 8.49). From excavations at the medieval castle of 
Næsholm on the Danish island of Sjælland, some 5 km 
west of Nykoping, three axes are recorded that display 
great similarity to the axe from the Nijkerk-1 cog. The 
only difference from Number N. 570 is the length from 
the cutting edge to the rear of the eye. The Danish spec-

Table 3. Ship's equipment

Category Item Number Findspot 

1.1 Ground tackle grapnel 11 A, B and C afterbody

1.2  Sails sail 64 forebody

1.3 Cordage line 70 – 82 after- and forebody, midships

1.4 Blocks - - -

1.5 Windlass - - -

1.6 Pump, drain - - -

1.7 Navigation aids - - -

1.8 Boats - - -

Table 4. Administration and navigation

Category Item  Number Findspot

3.1 Ship's papers - -

3.2 Stationary - - -

3.3 Financial/commercial matters - - -

3.4 Orientation and dead reckoning compass box? 29 midship section

3.5 Timekeeping - - -

3.6 Signalling and distress signals - - -
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imen is 30 mm shorter. In other respects its design is 
virtually identical. The angle of the cutting edge with 
respect to the eye, the direction and the curve of the under 
and top line, and even the protruding cheeks on the sides 
of the eye show great similarity. The second specimen 
of this type is number N. 567. This axe however is less 
shapely and lacks the cheek extensions on the eye. Its 
maximum length is almost identical to that of the Flevo-
land find. The third axe from Næsholm bears the number 
N. 568. This axe shows a striking similarity to the axe (8) 

from the cog, described above.  One might even speak of 
a sibling axe. Just a more distinct transition from blade 
to eye (a slight kink) and a cutting edge that runs more 
parallel to the eye, are the most notable differences in the 
lateral aspect of the axes. The Danish axes too have a sym-
metrical cutting edge. La Cour believes axes N. 567 and 
N. 570 to have been ordinary tools. But N. 568 reminds 
him of a battleaxe. ‘I modsaetning til de overige funde Økser, 
der alle ma opfattes som arbejdokser, er det taenkelig, at N. 
568 er en stridokse’. Næsholm Castle was destroyed short-

Fig. 8.47. a.  Axe with fragments of the handle and a nail by which it was 
secured into the handle. b. Whetstone fragments. c. Granite grindstone.

Fig. 8.48. Axe with handle, whetstone fragments and grindstone. 

8a en b

38

39

10 cm
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Fig. 8.49. Five axe-heads from Næsholm Castle in Denmark (accession numbers N. 566-N. 570) and an axe with handle (accession number D. 1675/1975) 
from the presumed wreck site of a cog at Vigsø, northwestern Jutland, Denmark (photo Nationalmuseet, Copenhagen; Wennar Warsen 1979). After Vlier-
man 1985 b. 
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ly after 1340 and was never rebuilt.38  Besides the axes 
from Næsholm, the Nationalmuseet in Copenhagen has 
a fourth axe (fig. 8.49-D. 1675/1975) that shows similar-
ities to the axe from the Nijkerk-1 cog, in this case with 
a large part of its handle. The axe was found at Vigsø, at 
the most northwesterly point of Jutland. Just behind the 
dunes, there is a great sand- and gravel-extraction site, 
where in 1974 two fine bronze aquamaniles, in the shape of 
horsemen, were found.  Investigations in subsequent years 
brought to light a large number of iron-oxide concretions 
containing further items, including the axe, iron nails, 
a gudgeon and the upper pintle with an eye for holding 
a rudder. Of the actual ship no timbers were found. By 
the shape of the nails and the dating of the finds, it is for 
now assumed that a cog was lost here around 1300.39 The 
Vigsø axe in its shape most closely matches axe N. 567 
from Næsholm.  

Two other finds that may be reckoned to the tools are four 
small pieces of a broken grindstone or whetstone, and 
a grindstone (figs 8.47, 8.48-38 and -39). The grind-/
whetstone is of quartz phyllite, a type of rock often used 
for this purpose in the Middle Ages. These tend to be 
relatively long, narrow and thin tools.40 The other grind-
stone is a granite erratic. The potential fourth find in 
this category is a small, broken plank fragment with a 
ragged scrap of fabric wound around it (31A and B). The 
fragment is of a quite loose, woollen weave. It consists 
of S-twisted, thin (ca 1 mm thick) strands, two of them 
Z-twisted into yarn 1.5-2 mm thick. The spaces between 
the threads are ca 4x4 mm. The fabric has a brown colour 
and smells of tar. It may have been part of a deck mop or 
a tar brush. 

38.  La Cour 1961, 233 and 241. 
39.  Crumlin-Pedersen 1979, 23 figs 2.5 and 2.6; Landberg 1980, 6.
40.  Cf. the grind-/whetstone from the Marknesse cog, section 12.5.4, figs 12.26 and 12.28b.       
41.  Vlierman 1992, 51-52.
42.  See e.g. Reinders et al. 1978, 25- 26 and fig. 5.
43.  Shipwreck (waterschip) Zo 69, depot RCE, Lelystad.
44.  Varenius 1985, 437 and fig. 34.3.

Domestic implements
In the wreck no objects were found that belong under the 
heading of ‘domestic implements’.

Cooking, eating, drinking and fireplace
A remarkable find is the oaken box mentioned above in 
section 8.1.4; it measures 84x84 cm and is 22 cm high. 
Inside it was an abraded ‘cone’ of loam, with which it 
originally had been entirely filled (figs 8.12, 8.50 and 
8.51). The uppermost remaining bits of loam are hard and 
coloured red as a result of heat. It is a movable (weight 
ca 80-90 kg) fireplace, of a type found more than once in 
vessels excavated in Flevoland,41 but usually filled with 
sand beneath a ‘floor’ of bricks or small tiles set in lime 
mortar. The box from the Nijkerk-1 cog is the earliest 
example known so far, and the only one filled with loam. 
Later ones mostly come from larger fishing vessels known 
as waterschepen.42 On these fireplaces, an open, peat-fuelled 
fire would be tended, with the cooking vessels usually set 
on an iron tripod. The youngest archaeological example 
dates from the second half of the 17th century,43 while 
such boxes are known to have still been used on kwak 
vessels from Volendam in the early 20th century.  The 
box stood beside the (location of the) mast on the frames/
ceiling strakes, embedded in the sandy sediment. This 
appears to have been roughly its original location. In boat 
III of the Herlgeandsholmen excavations in the centre of 
Stockholm, a somewhat similar box with a clay or loam 
fill was encountered. It was found in the afterbody of a 
vessel built in the Nordic tradition, presumably built in 
the 14th century.44

The box from the cog was made by joining the 22 cm 
wide and 2.5 cm thick planks of the four sides with pairs 
of treenails (2 cm across) to four 23 cm uprights ca 8x10 
cm in section (figs 8.51 and 8.52). The uprights stood 

Table 5. Tools

Category Item  Number Findspot

4.1 Carpentry axe, grind-/whetstone, grindstone 8A and B, 38, 39 midship, fore- and afterbody

4.2 Caulking and maintenance deck mop/tar brush? 31 A and B forebody

4.3 Splicing, sailmaking - - -

4.4 Miscellaneous - - -
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proud of the sides by 1 cm. In the planks are a few tree-
nail holes, which suggest some earlier use. Maybe the 
four pieces were originally cut from a single plank. In 
two opposing sides, at 2 cm from the underside, there are 
three rectangular openings of 6, 8.5 and 7 cm length and 
a good 1 cm wide. Through these passed narrow planks, 
which each had been secured to the sides with single nails 
driven in from below. At right angles to these three ‘sup-
ports’ were laid three loose planks, 19, 22.5 and 24 cm 
wide and 2 cm thick. They formed the base, from side to 
side between the uprights. The remaining gaps between 
the uprights and the other sides had been filled in with 
shorter, narrower planks. Nailed to the outside of one of 
the sides was a wooden clamp (27x8x6 cm), into which a 
rectangular vertical tunnel (6x3 cm) had been cut. On the 
opposite side of the box, diagonally across from the clamp, 
two nails and two small treenail holes (1 cm across) were 

45.  Vlierman 2010, 191 fig.3.
46.  H.L. Jansen, pers. comm., July 2011.

observed. This presumably was the attachment spot of a 
second, matching clamp. In the stern, a similar clamp was 
found, but the nail holes in it do not match up with those 
in the side of the box. Probably the original pair of clamps 
held a couple of planks or rods supporting a simple roast-
ing spit. No tripod or firetongs were found; but in the af-
terbody some small pieces of fen peat (67) were recovered 
among the curved floor timbers. The box was in very poor 
condition and has not survived; the detached clamp and a 
sample of the loam fill (68) were preserved. 

Cooking utensils
To port, beside the stern hook and aft of frame S4, a fair-
ly large rim-and-body fragment of a Kugeltopf vessel was 
found (figs 8.53d and 8.54-5).45 The traces of soot indi-
cate that the pot was used for cooking. The originally ca 
24 cm high pot with a rim diameter of ca 18 cm is of a 
type indigenous to the northern Netherlands.46 The only 
other ceramic item identifiable as cooking utensil is a 
small sherd of another Kugeltopf vessel (6). Typologically 
the large pot cannot be (closely) dated. 

Tableware
In the sieving of the sandy sediment from the bottom of 
the wreck and from the flush sediment below the fore-
body, a number of small proto-stoneware sherds were re-
covered. They come from three different, small (drinking) 
jugs. Numbers 1A and 1B are a base sherd with a pinched 
foot and a moulded neck sherd from the same jug. 2A, B 
and C are rim sherds of the second jug, and 3A, B and C 
are shoulder fragments and a body sherd from a spot just 
above the pinched foot of the third (figs 8.53 and 8.54).  
Jug 1 is definitely datable typologically to the second Fig. 8.50. The fireplace consisting of a loam-filled wooden box, in situ, to 

port beside the mast step. 

Fig. 8.51. The wooden fireplace box after removal of the loam fill. 
Fig. 8.52. (Re-)construction drawing of the fireplace box. 
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Fig. 8.53. a. Base sherd of a proto-stoneware jug. b. Small proto-stoneware sherd. c. Sherd of Siegburg stoneware. d. Kugeltopf potsherds. e. ‘Cog sticks’. 

Fig. 8.54. Sherds of proto-stoneware, sherd of Siegburg ware, Kugeltopf sherds, and ‘cog sticks’. 
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quarter of the 13th century; the two others, around the 
middle or third quarter of that century.47 Given their 
findspots, the proto-stoneware sherds and the Kugeltopf 
without doubt were part of the inventory of the ship in its 
sailing days. They are the remains of broken crockery, the 
other parts of which were probably disposed of overboard. 
In ships excavated in Flevoland, this phenomenon has 
been recognised in several instances. Usually it is one or a 
few sherds of crockery that in most cases can be dated to an 
earlier period than the other ware still in use when the ship 
foundered.48 The now dry sea floor which is Flevoland, has 
through the years yielded thousands of sherds or incomplete 
pieces of crockery which had been thrown overboard. 

Victuals
A number of ‘cog sticks’ were found inside the wreck (figs 
8.53e and 8.54-12). Section 6.5.3 on the Nijkerk-II cog 
describes the presumable function of the 15-20 cm long 
and 0.5-0.8 cm thick sticks whittled to a point, that were 
stuck into regularly spaced holes around the edge of a 
wooden base, and into which simple basketry was woven. 
Such little baskets were used for transporting sweet chest-
nuts or nuts. In the ship numerous half hazelnut shells 
(65 and 66) were found. A number of bones were recov-
ered inside the wreck and in the flush sediment beside it. 
The skull crown of a cow (41) lay in the disturbed sedi-
ment above the ship and certainly does not derive from 

47  H.L. Janssen, pers. comm., July 2011.
48  See e.g. Schröder 1994, VIII.

meat eaten on board. Probably the bone was at a later 
date washed into a depression in the sea floor above the 
wreck. The other bones may represent meat prepared and 
eaten by the sailors. They display no rounding from being 
washed to and fro. They were investigated and described 
by F. Laarman (Appendix). They yielded a predictable 
outcome.  

Personal belongings/armament
The finds attributable to this category are a scrap of leath-
er and some shoe fragments (figs 8.55-34 to -37). The 
scrap of leather (34) may have been part of a jacket or the 
like. Bits have been cut off for reuse. Along the straight 
edge are possibly two buttonholes with impressions of a 
button around them. Number 35 is an outer sole of a flat-
heeled shoe or boot. The stitchmarks along the edge show 
that the sole had been stitched to the vamp. Fragments of 
a vamp and loose bits of welt (36) once were part of foot-
wear. Nothing can be said about the shoe that was found 
beside the forebody (37), as it was not preserved. All of 
the recovered leather belonged to discarded items.

Table 6. Cooking, eating and drinking

Category Item Number Findspot

6.1 Fireplace (box)*, clamp, loam 13, 68 midship, afterbody

6.2 Fire-tending tools - - -

6.3 Fuel fen peat 67 afterbody

6.4 Cooking equipment Kugeltopf 5, 6 afterbody

6.5 Eating and drinking gear stoneware jugs 1, 2 and 3 midship, forebody

Table 7. Victuals

Category Item Number Findspot

7.1 Fresh-water supply - - -

7.2 Supply of beverages - - -

7.3 Livestock - - -

7.4 Food provisions sticks, hazelnuts, bones 12, 65, 66, 41 
to 63 

forebody, midship, afterbody
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8.6 Cargo and merchandise
No evidence of cargo or merchandise was found in the 
wreck.

8.7 Ballast?
It is especially in the stern, that between the frames above 
the hook and the first three bottom strakes on either side 
of it, a total of 74 erratic boulders were found. They are 
fairly small, just 10-15 cm in diameter. Their size and 
small number beg the question whether they indeed were 
ballast, but formerly there may of course have been many 
more. W. Tj. Hellinga49 identified the rocks, drawing the 
following conclusion:

49.  Written report, April 1983, file Zo 43 RCE, Lelystad

Granite 21
Småland granite 3
Diorite                 2
Hornblendite 1
Basalt                 2
Småland volcanite  1   
Secondary quartz  3   
Sandstone         2
Chalk                 3
Flint                 22 (!)
Mylonite 2
Gneiss      4
Eye gneiss         1
Hälleflinta       1
Quartzite            6   
Total 74

Fig. 8.55.  Possible fragment of a jacket (34); and footwear fragments: 
front part of an outer sole (35), side of a vamp and welt fragment (36). 34

35 36

10 cm

Table 8. Personal belongings and weaponry

Category Item Number Findspot

8.1 Garments jacket fragment(?) 34 midship section

8.2 Footwear shoe (fragment) 35, 36, 37 fore- and afterbody

8.3 Sewing kit - - -

8.4 Tools/weaponry - - -

8.5 Cash - - -

8.6 Miscellaneus - - -
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Under normal conditions, such a small number of stones 
would not allow any inferences. In this case, however, 
there is the unusual circumstance that 30(!) percent of 
the stones are flint, and that there also are three angular 
pieces of Danish chalk. The implication of the latter is 
that we cannot be dealing with northern erratics gathered 
in The Netherlands. The chalk, being a soft rock, would 
at any rate have been rounded (if not entirely disintegrat-
ed). Since the flint has its provenance in the same Danish 
rock formation as the chalk, and even this small number 
of specimens includes some rocks typical of Småland in 
southern Sweden, the conclusion must be that the batch 
was imported from southern Denmark. To be more pre-
cise, its provenance was definitely not at the latitude of 
Bornholm or more northerly, as no rock types from those 
areas were encountered.

8.8 Dating

Soil profile
The disturbance of the soil profile offers no clues as to 
the date of the ship’s demise. The wreck has worked its 
way into a (submerged) peaty shore and into the underly-
ing Pleistocene sand. The depression created by the ship 
subsequently was partly filled with the eroded peat and 
sand, followed by Almere clay. There is no question of a 
complete Almere sedimentary sequence. The Zuiderzee 
deposit (on the peat and above the wreck) never was any 
thicker than 15 cm. Of the homogeneous Almere deposit 
all we can say is that it sedimented before ca 1600; while 
the thickness of the layer suggests that this may well have 
been before 1500. 

Finds
The neck sherd of a bottle of Siegburg stoneware (figs 
8.53c and 8.54-4), which cannot be directly linked to the 
wreck, was found in the top of the Almere deposit of the 
disturbed sediment. The type of jug was in use around 
the mid 14th century. This means that the ship had been 
on the sea floor for a considerable period by that time and 
that the depression in the peat caused by the wreck had 
already been largely filled up with sediment. The Kugeltopf 
sherds and the proto-stoneware sherds can unproblemati-
cally be reckoned to the inventory of the ship as a working 
vessel. The large Kugeltopf fragment is not closely datable, 
but may be classified as a probably 13th-century model.50 
The foot of a small proto-stoneware jug is typologically 

50.  Cf. for instance the finds with the Nijkerk-II cog, section 6.1.3, fig. 6.9.
51.  Vlierman 1996a, 73.
52.  See also the Ens cog, section 9.8. Similarities with other 12th-/13th-century ship (wood) finds.
53.  Vlierman 1983, 4.
54.  Lanting, written comm., 2 November 1993; GrN-20057.

dated to the second quarter of the 13th century. The sherds 
of the two other proto-stoneware jugs date from the mid-
dle or the third quarter of that same century.      

Sintelnail clamps and nails
The sintelnail clamps used in the ship to secure the moss 
caulking are of the B/C2 type, which is dated to the sec-
ond quarter of the 13th century.51 The wrought-iron nails 
in the vessel have either flat, round, or somewhat faceted 
heads. There is some evidence that nails with flat, round 
heads are 13th-century or older, and that nails with some-
what convex heads forged into facets begin to appear in 
the early 13th century.52 

Dendrochronology
So far, no dendrochronological analysis has been per-
formed. At the time of the excavation (1981), collecting 
samples for this purpose was not yet standard procedure at 
the RIJP; indeed, facilities for such research were barely 
available in the Netherlands.53 For many years there have 
been plans to assess the state of conservation or decay of 
the timbers reburied below the water table some decades 
ago. When this happens, also some suitable samples for 
tree-ring analysis will be gathered. The outcome of that 
study will show whether the presumable time of construc-
tion (second quarter of the 13th century) is correct, and 
where the timber, or the ship, originated. 

Radiocarbon analysis
A sample for radiocarbon analysis was taken from the 
chopped-off futtock head of frame 18B. The result was a 
date of 830±30 BP. Using published calibration curves, 
and through a trajectory of plus or minus two standard 
deviations, this comes down to ca 1160-1260, with a 
confidence of 95 percent.54 The sample had already been 
treated with PEG, of which we do not know whether it 
affects the dating outcome. 

Similarities to and differences from some other 11th- to 
14th-century ship finds
The possibilities of meaningful comparison with other 
ship finds in the Netherlands are very limited. For the 
purpose of dating, the most appropriate wrecks are two 
cogs presented in this study: the 13th-century cogs from 
Ens and Rutten (Chapters 9 and 10). The wreck at Ens 
is a far smaller and lighter craft than the Nijkerk-1 cog. 
The Rutten ship is (much) larger and more massively 
built. Besides, little more than the underwater body of 
both was recovered, so comparison is possible only as re-
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gards the bottom and details of their construction. Of all 
three vessels it is certain that the carvel seams were open, 
V-shaped, over the full thickness of the planks. These 
seams were closed with sintelnail clamped moss caulking 
on the outside. In the Nijkerk-1 cog the carvel seams also 
have sintelnail clamps on the inside; this is not the case in 
the two others. 

In the Ens cog, the A to E strakes are carvel-built all the 
way from stern to stem. In the Nijkerk-1 cog, this goes 
for the A to G strakes in principle whereas the Rutten cog 
has only its A and B strakes fully carvel-built while its C 
strakes have properly clinker-joined ends of at least 3 m. 
Besides the already mentioned differences in size among 
the three vessels, the provenance of the ships - and hence 
traditions varying in details - probably also played a part 
in the differences in carpentry. Although nothing of the 
transverse constructions was recovered, it may be assumed 
that the Ens cog only had them inserted in the interior of 
the hull. The Rutten cog without doubt was built with 
protruding crossbeams. This ship is likely also to have had 
transverse constructions fitted wholly inside the shell, as 
was the case in the Nijkerk-1 cog. Transverse connections 
low down in the hull as part of a frame, as in frames 5 and 
23 in the Nijkerk-1 cog, were observed also in the lower 
parts of the after- and forebody of the Doel-I cog found near 
Antwerp, which was built after 1326 (Section 20.3)55 and 
in the Vejby cog in Denmark, which dates from the second 
half of the 14th century.56 Indications of the same were 
encountered also in the Dronten-I cog (Section 11.2.2). 

An almost identical combination of transverse construc-
tions and protruding crossbeams was thus far known 
only from wreck I at Kalmar, Sweden.57 Although this 
vessel was just ca 11 m long, 4.55 m wide and ca 2 m 
high amidships, it constituted an important reference 
for the lines and construction of the Nijkerk-1 cog. Yet 
we should at once note many marked differences too. 
The Kalmar-I find has a typically Scandinavian/Nordic, 
T-shaped keel, was built clinker-style from keel to gunwale, 
fastened with rivets, and just the top strakes by means of 
thin treenails.58 The ship has a curved stem. Ellmers59 re-
marks that the plank fastenings in the Kalmar-I ship are 
executed with double-clenched nails, and that Åkerlund 
in his day was still unaware that this is a typical feature 
of cogs. It is unclear who of the two authors is right. At 

55.  At frames 1, 3, 26 and 28.
56.  Crumlin-Pedersen 1979, 25-29 fig. 2.9.
57.  Åkerlund 1951, 27-50, 151-152 and plates 1 to 9.
58.  Westphal 1999, 152.
59.  Ellmers 1979, 11.
60.  Westphal 1999, 101-115.
61.  Section 12.2.2; Reinders et al.1980, 11 fig.6, appendix 1; section 11.2.2.
62.  Westphal 1999, Abb. 3.
63.  Crumlin-Pedersen 1997, 81-95 figs 4.8 and 4.9.
64.  Crumlin-Pedersen 1997 , 119, fig. 5.19 and 124 and fig. 5.25.

any rate it is the earliest of 25 finds of ships (timbers) that 
were recovered in 1933/’34 during the clearing-out of the 
silted-up old harbour, now known as Slottsfjärden (castle 
inlet). The presumably roughly similar construction dates 
(mid 13th century) can be considered fascinating evidence 
of a mixture of different building traditions. 

In his reconstruction, P.K. Andersen assumes that the 
Kollerup cog, presumably built in the late 12th century 
and lost in the early 13th century,60 contained only trans-
verse constructions mounted inside the shell, onto which 
short decks were built fore and aft. The vessel, a good 20 
m long and 4.5 m wide, and a good 2 m high amidships, 
did not have a long keelson with a broader part for the 
mast step, but instead a hole for the heel of the mast in 
a (moulded) V-shaped floor timber. Which is somewhat 
similar to the primary mast step in the Marknesse cog and 
the mast step in the Dronten-I cog.61 Remarkable also is, 
with the exception of the 1.7-4 m long clinker-built ends 
towards the stern and stem of strakes C to H, while the 
central parts of these strakes are carvel-built. However, 
with the exception of the clinker-built fastening of shell 
strake F to the E strake in the Kalmar-I vessel a con-
struction (thus far) unknown in Dutch finds. Westphal62 
reports the (externally) sintelnail clamped moss caulking 
of carvel seams and cracks, but fails to mention the pres-
ence or absence of any clamped moss caulking on clinker 
seams, or of sintelnail clamps on the inside of seams. 

The four prominent tongue-shaped scarf ends on the 
outside of the forebody of the Nijkerk-I are unparal-
leled on any Dutch vessel. They are however known 
from Long-Ship Wreck I from the harbour of Haithabu 
(Hedeby) in Schleswig-Holstein. The ship probably sank 
between AD 990 and 1010, while dendrochronological 
analysis has shown thet the timber must have been felled 
in Schleswig-Holstein, with Haithabu (Hedeby) as the 
focus of the likely region of origin.63 Notable also is the 
similarity between the mast support/knee on the keelson 
and the original shape of the (underside of the) keelson of 
the Nijkerk-1 cog on the one hand, and on the other, the 
keelsons/mast supports of various vessels from Haithabu 
(Hedeby) and Schleswig, and the various treenail forms 
with thicker heads.64 The presumable possibility of low-
ering the mast and resting it on a forked support at the 
bow, together with the yard and the sail, is confirmed 
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by the find of such a support with the Kalmar wreck,65 
but is also documented on civic seals and especially the 
13th-century ones of ports along the southern shores of the 
Baltic, and of Stavoren and Harderwijk in the Netherlands 
(fig. 8.56). 
   
Despite the (as yet) unavailability of tree-ring analyses, 
the foregoing does allow some conclusions with regard to 
dating the building and foundering of the ship, and to its 
likely region of origin. 

The type of sintelnail clamp was common in the second 
quarter of the 13th century. The V-section carvel seams, 
which cover the entire thickness of the shell planks with 
the adjacent shell planks only just touching on the inside, 
may be regarded as a transitional form between caulked-
seam variants B and C.66 Which, judging by other - 
younger and slightly older - finds of ship’s timbers, may 
well have evolved in this period. The use of nails both 
with flat and slightly faceted heads also suggests a date 
in the first half/second quarter of the 13th century. The 
working life of the vessel having been around the middle 
or third quarter of the 13th century is confirmed by the 
proto-stoneware sherds. 

The similar tongue-shaped ornamentation of some plank 
scarfs on both the Nijkerk-1 cog and the Long Ship from 
the harbour of Haithabu/Hedeby which presumably was 
built in that very region, the similarities to and differences 
from the Kalmar ship as described above, and the (in part 
erratic) ballast stones that must have been gathered in 
southern Denmark, as well as the typical axe, which has 
counterparts only in Denmark, indicates that we are deal-
ing with a vessel that almost certainly visited Denmark, 
and may well have been built in northwestern Germany 
(Schleswig-Holstein) or adjacent southern Jutland. 

The ship’s demise is harder to date closely. Given the 
observed abrasion, the vessel is certain to have sailed for 
several decades. Its abandonment or foundering is most 
likely to have occurred in the third or fourth quarter of 
the 13th century. 

8.9 Summary

Ship
The characteristic construction and typical structural 
features (keel plank, hooks, raked, straight stern and 
stem, protruding crossbeams, (a large) part carvel-built, 

65.  Åkerlund 1951, plates 7b and 7c.
66.  Vlierman 1996a, 27 fig. 11; fig 4.24

and partly clinker-built, the closing of the shell seams 
with sintelnail clamped moss caulking, and stern rudder) 
and the exclusive use of oak timber make it clear that we 
are dealing with a vessel built in the cog tradition. The 
remarkable transverse connections in the after- and fore-
body and the length-width ratios of the bottom and the 
gunwales, suggest a region of origin in an area where the 
Nordic shipbuilding tradition (the Kalmar-I ship) and 
that of the cogs influenced each other. Thanks to the pres-
ence of large parts of the sides, and these preserved up to 
a fairly high level, and to the evidence that the ship was 
provided with protruding crossbeams, the Nijkerk-1 cog 
presents the first and earliest archaeological evidence and 
example of a probably medium-sized (Hanseatic) cargo 
ship built up high above the crossbeams, with a capacity 
of ca 70 gross tons. The Kollerup cog has a somewhat 
greater length of 20 m and a gunwale height of just ca 2 
m. The Nijkerk-1 cog is 3.4 m high amidships, while the 
Nordic ship from Kalmar would have had a roughly sim-
ilar height at the gunwale, with a similar length to our 
Flevoland ship. The late-12th-century Kollerup cog does 
not yet have crossbeams protruding through the shell; the 
mid-13th-century Kalmar-I ship does. 

The lines/planks drawing shows a hull with a straight 
keel, little sheer and straight, raked stern and stem (117° 
and 122°, respectively) and everted sides (118°). 
The first seven strakes of the bottom (A-G) are in prin-
ciple carvel-built; short lengths towards the stern and 
stem appear clinker-built from the outside, and are indeed 
fastened with double-clenched nails, but the strake ends 
apparently overlapping here are merely chamfered. In 
the nailed-together after and fore parts of the underwater 
body (up to the seam joining strakes H and I) the nails are 
closer together (6-10 cm) than in the strakes higher up 
(14-22 cm). The H strakes are the first to be fully nailed 
on from stern to stem, while the F strakes are the first to 
run all the way from the rear of the stern post to the front 
of the stem post. The hood ends on the bow were covered 
by a false stem. The stern had no false stern. The shell is 
closed with sintelnail clamped moss caulking both on the 
inside and the outside. Moss was pressed from the out-
side into the V-shaped seams of the carvel-built bottom, 
that cover the full thickness of the planks; the moss was 
covered with oak laths held down by sintelnail clamps. 
This applied also to the (many) drought cracks in the shell 
planks, which on the one hand suggest a prolonged build-
ing process, and on the other, the use of poorly seasoned 
wood. 
The planks were sawn, and no traces were found of their 
being furnaced in order to bend them. The clinker con-
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Fig. 8.56. Five examples of 13th-century civic seals that show a forked 
mast/yard support beside or on the bow: a. Stavoren, first half of the 
13th century; b. Wismar, ca. 1250; c. Stralsund, 1265; d. second seal of 
Stralsund, 1278; e. Harderwijk, ca 1280 (after Ewe 1972). 

a b

c
d

e
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nections, the hood ends of the strakes at the hooks and 
stern- and stemposts, and the seams around the heads of 
the protruding crossbeams were also sealed with sintel-
nail clamped moss caulking. The spacing of the sintelnail 
clamps is very irregular  (4-12 cm). As an extra, sintelnail 
clamps were placed across the carvel seams on the inside 
of the shell, at 15 cm intervals.This cannot have served 
for keeping in place the moss caulking, but presumably 
principally to hold the planking tightly together during 
construction: they were inserted before the frames were 
inserted. The shell on either side of the keel plank num-
bers fifteen strakes (A to O) and the hull is principally 
held in shape by frames consisting of straight and crooked 
floor timbers extended on both sides with two or three 
futtocks. The futtocks are somewhat less massive than the 
floor timbers. In all, the ship numbered forty frames. The 
ten transverse connections (DV1 to DV10) up to strake J 
ensured good transverse rigidity in the below-decks part 
of the fore- and afterbody. The six protruding crossbeams 
(DB1 to DB6) and transverse connection DV11, together 
with the stringers, provided transverse rigidity at deck 
level. These beams carried knees to which the strakes 
of the bulwarks were fastened. Whether the protruding 
heads of the crossbeams were (already) provided with 
wooden fenders or guides on their forward side, is unclear.  

In the underwater body the vessel has a notable, almost 
symmetrical shape, and at the gunwale the forebody of 
the ship is just 10 cm wider than the afterbody. The cog 
has a nearly round turn of the bilge, and nowhere a sharp, 
angular transition from bottom to side. From the midship 
section, the strakes gently rise towards stern and stem, as 
do the strakes from the keel plank to the turn of the bilge/
the sides. In short, the bottom at no point is dead flat. 
Just a few frames in the sharpest parts of the bow and 
stern have a faint S-profile. The long keelson with its 
broader mast step and knee-shaped mast support origi-
nally belonged in another ship. The original joggling on 
its underside to engage with the frames had been adjusted 
in order to fit into this ship. The reused  keelson however 
seems to be the only one to have ever been part of this 
vessel. 

The mast support on the rear of the hole for the heel 
of the mast and the probable presence of closely spaced 
stringers suggest that the mast could be lowered. The 
mast was guided from the bow into the hole for the heel 
by means of a plank that was fastened to the mast support 
in the mast hole and to the sail beam. This lowering and 
raising of the mast would be done by means of a heavy 
windlass on the front of the afterdeck. The mast with the 

sail and the yard may have been lowered onto a forked 
support beside the stem. This is inferred from the recovery 
of such a support in the Kalmar-I wreck and especially from 
13th-century civic seals showing cogs from some southern 
Baltic ports and, in the Netherlands, the towns of Stavoren 
and Harderwijk. For moving between the fore and after 
decks, the high sides necessitated some kind of gangway 
construction. These probably were heavy planks that were 
shaped to engage with the crossbeams. Presumably the 
hold was open to the sky between the fore- and afterdeck 
and the gangways. 

The principal (reconstructed) dimensions of the ship were 
as follows:

• Length over the stern and stem 18.3 m 
at gunwale level             

• Largest width at gunwale level    6.9 m
• Height of the stern 4.2 m 

(keel line to the top gunwale)
• Height of the stem  4.8 m 

(keel line to the top gunwale)
• Height of the side amidships  3.4 m 

(keel line to the top gunwale)

The painstaking reconstruction of the hull may be con-
sidered reliable and will reflect the original shape and 
dimensions by more than 95%. The unusually extensive 
carvel construction of the underwater body, as well as the 
V-shaped seams between planks touching only at their 
inner edges and closed with sintel nail clamped moss 
caulking, may be regarded as typically 13th-century. 

The ship had become stranded on a (submerged) peaty 
shore - or had been abandoned there - before drifting fur-
ther inland or being pressed into the peat, and during a 
probably lengthy wreck-formation process gradually fell 
apart. Human intervention (partial dismantling) seems 
almost certainly to have occurred and will have speeded 
the wreck-formation process. Unusual structural features, 
ballast stones that can only have been gathered in south-
ern Denmark and a fine (battle-?)axe that has parallels 
only in Denmark tell us that the ship almost certainly 
visited Denmark and that it is likely to have been built in 
northwestern Germany (Schleswig-Holstein) or southern 
Jutland. Dendrochronological analysis, as yet unper-
formed, will be able to shed more light on this point and 
on the presumed date of construction (second quarter of 
the 13th century). 
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Inventory
Hardly any (parts of) objects were found that might be at-
tributed to the ship’s inventory. This is an understandable 
situation, since the half-submerged wreck probably was 
accessible over a long period, during which it was partly 
dismantled and any item of value will have been carried 
off. The fine axe must have been overlooked, probably 
because it sat jammed behind a bilge strake between two 
frames. The square, loam-filled box formed the movable 
fireplace on which food was prepared over a peat fire. 
It seems that a couple of wooden supports could be at-
tached to the box, onto which a simple roasting spit 
might be placed. Various bones of cattle and sheep or goat 
were found. This type of fireplace is known from several 
(fishing) vessels from the former Zuiderzee area, and was 
used even into the 20th century. This fire box from the 
Nijkerk-1 cog is the earliest example known so far, and 
the only one filled with loam. From Stockholm a loam-
filled box is known which probably dates from the mid 
14th century. In the younger examples the box is filled 
with sand, covered by a floor of bricks or tiles set in lime 
mortar. 

What should also be noted is the presumable presence of 
thin lines (rope) running longitudinally through the lim-
ber holes and which could be occasionally pulled to and 
fro to remove any obstruction. Other finds of interest are 
the thin, so-called ‘cog sticks’, ca 15-20 cm long and cut 
to a point, which probably belonged to small baskets in 
which nuts or chestnuts were shipped. The proto-stone-
ware sherds of the three small drinking jugs indicate that 
the ship must have sailed around the middle and in the 
third quarter of the 13th century. The vessel’s ultimate 
demise must have occurred probably in the third or fourth 
quarter of that century. The fragment of brown sail, wo-
ven from wool with paler bands due to lighter-coloured 
warp threads, is a truly exceptional find. 
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9.1 Find conditions1

9.1.1 Discovery and investigation
In 1946, during the digging of the Neushoorntocht along 
lot Q75 in the Noordoostpolder (NOP), the remains of a 
ship were found in the talus of this watercourse. The find 
was reported to the archaeological agency Oudheidkundig 
Bodemonderzoek Zuiderzeegebied (NOP), established 
a few years previously. The wreck was excavated in two 
phases in 1949 (28 May - 3 June and 11-24 June).  

1. Translated by Xandra Bardet.
2. Modderman 1945, 79; the Marknesse cog, chapter 12.
3. The wreck lay with its bow in the watercourse talus at about 10 m from the centre line of boundary ditch Q74/75, oriented SSE-NNW with the bow 

to SSE. The site lies at 6.5 km southwest of the harbour of Vollenhove and 10 and 6 km from the present mouths of the Zwartewater and the Gan-
zendiep, respectively (figs 9.2 and 9.3). Ordnance map 21A, coordinates 187.70/ 517.48, with the highest-lying timbers at ca 4 m below NAP. The 
local depth of the water formerly was ca 2 m (mean low water), Hydrographic map of 1921. 

4. Van der Heide 1955, 58-59.
5. M 107, Modderman 1945, the Marknesse cog, chapter 12.

In the intervening week, wooden sheet piling was put in 
to hold back the continuous influx of water, to allow the 
groundwater to be pumped out and to stop the sides of the 
trench and the sections from subsiding. To start with, a trial 
trench was cut into the side of the drainage ditch to estab-
lish the orientation of the wreck. Then longitudinal and 
transverse trenches were dug across the wreck in order to 
study the soil profile. The deep position - the highest parts 
of the wreck lay at a depth of 2 m below the surface - and 
the nature of the sedimentary layers above and below the 
wreck suggested that this might well be the oldest wreck 
found so far in the polder soil, even older than the already 
excavated cog in lot M107, which according to Modderman 
dated from the mid-14th century.2 During the excavation 
in lot Q75 no finds were recovered that might give an in-
dication of its age. Hence the researchers at the time were 
dependent on the soil profile, of which some layers elsewhere 
in the polder had by then been globally dated on the basis of 
datable objects found within them. After the drawing of the 
sections and the clearly visible disturbance within the profile 
caused by the wreck, the dams were removed, and the wreck 
was further uncovered and cleaned (fig. 9.1). Subsequently 
the vessel was drawn and photographed.3

Six years after these excavations, a Dutch, updated reprint 
appeared of two articles in English by G.D. van der Heide 
in Antiquity and Survival no.2 and 3. In the second article, 
on the excavation of shipwrecks in the Zuiderzee area, Van 
der Heide4 briefly describes the two ship excavations in 
the lots M107 and Q75 as follows: “Some vessels of the 
late Middle Ages have been investigated so far. They are 
relatively small ships, of which one (Q75) -probably from 
the XIIth century- was not closely datable because of a 
lack of datable finds. So here its age had to be determined 
through analogous dating of soil layers, which was possi-
ble because of the well-known medieval sherd layer (viz. 
here the Vavata shell layer) if around the 13th century 
and by the second, previously excavated late-medieval 
ship, which by its stoneware could be identified as having 
foundered around 1400.”5

The Ens cog1 

Fig. 9.1. The excavated wreck, viewed from the stern.

9



256

Fig. 9.2.  The findspot of the Ens cog.
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Fig. 9.3. Ordnance map of the Kingdom of the Netherlands (scale 1:50,000) of 1861, with the location of the Ens cog. 
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As a result of the publication in English, the ship in field 
Q75 internationally received a great deal of attention 
in the world of nautical archaeology, and played an im-
portant part in the theoretical debate on the evolution of 
the cog. Curiously, the simultaneously mentioned wreck 
from lot M107, while already characterised as a (small) 
cog and published, did not share in this international 
interest. That this was the case with the ship to be dis-
cussed here was probably due to its possibly 12th-century 
dating. Crumlin-Pedersen6 and Ellmers7 saw the ship as a 
Waddenzee ship, a link in the transition from the Frisian 
Waddenzee ship to the great sea-going cogs. Fenwick saw 
parallels to the Graveney boat.8 

The typescript of the Preliminary Excavation Report9 
- amusingly to us - records the total number of worker 
hours spent on the excavation (181.5) and the ensuing 
wages (155.28 guilders, i.e. ca 70 euros, excluding the 
cost of building the sheet piling, transportation of the 
motor-driven pump and the like, and the 135% of Na-
tional Insurance contributions etc.). Under the heading 
of ‘Datable Finds’ it mentions that the wreck lies strati-
graphically above the 13th-century Valvata layer and 
hence must be older, but it must be younger than the 

6. Crumlin-Pedersen 1965 and 1969.
7. Ellmers 1972, 64 and 292.
8. Fenwick 1978, 206.
9. Schokland, 2 July 1949, file NQ 75 RCE, Lelystad.
10. Van der Heide 1974, 421.
11. Van der Heide ca 1974, 17. 
12. Reinders 1979, 38.
13. Reinders et al. 1980, 7-15; the Dronten-I cog, chapter 11.

much later deposited Zus layer, which could be dated 
to the very beginning of the 17th century.  In Van der 
Heide’s handwriting, ‘older’ and ‘younger’ are deleted, 
and changed around. The preliminary conclusions of the 
report state that the little ship must have foundered after 
the 13th century and before the first quarter of the 17th 
century. Van der Heide signed off the corrected report on 
3 July 1949. Why he mentioned a potential 12th-century 
date in the reworked Dutch article in Antiquity and Sur-
vival is unclear. In Scheepsarcheologie - Scheepsopgravingen in 
Nederland en elders in de wereld, with reference to the Q75 
wreck we even find “The ship therefore must predate the 
12th century”10 and the museum brochure Archäologie auf 
den Meeresboden reads: “11th-century wreck”.11 

Reinders writes: ”Re-examination of the soil survey showed 
that the layer of shells (the Valvata-layer) was not above but 
below the shipwreck. So consequently Q 75 should be dated to 
after the 13th century”12 and ”An early 14th-century date 
corresponds very well with the date of another ship of the same 
construction, excavated in 1976 at lot N 5 in Flevoland”.13  

Fig. 9.4a. Depth of the Pleistocene surface (from Wiggers 1955, appendix 
2) showing the position of the Ens cog beside the channel of the river 
Zwartewater/Vecht, immediately north of a sand ridge. 

Fig. 9.4b. The Netherlands around 1250: the then Zuiderzee coastline 
with the location of the Ens cog (after Westerhoff et all. 2003, fig. 147).
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9.1.2 Geology and stratigraphy

The Pleistocene surface and overlying deposits
The Pleistocene surface in the southern part of the Noord- 
oostpolder has a strongly varying relief as a result of the 
east-west course of the river Vecht/Zwartewater (fig. 9.4a). 
The former riverbed of the main channel lies at least 8 m 
below NAP (Normal Amsterdam Level), while the Pleis-
tocene surface on either side of the channel rapidly rises 
to 6 m below NAP or even higher. At the site of the cog, 
the surface of the Pleistocene sand lies between 8.5 and 9 
m below NAP. The wreck lay on the left-hand side of the 
main channel at about 100 m north of a 200-m-long river 
dune present in the subsoil. A little further east lies a river 
dune more than 500 m long. On the Pleistocene (sand/
till) surface north of the findspot, at the time of the ship’s 
sinking there most probably still was an area of clay-on-
peat land, which extended westward as a peninsula over 3 
km long from De Voorst near Vollenhove.14 The cog lies 
between 1 and 2 km south of the southwesternmost part 
of this peninsula. The clay-on-peat land to the south of 
the old channel around AD 850 still at any rate extended 
to the present day Zwartemeer.15 It seems imaginable that 
north of this, later too, substantial peat islands may have 
persisted. For instance, overlying the above-mentioned 
river dunes. This is more or less supported by the mouth 
of the Zwartewater near the cog findspot, in the unendiked 
land as indicated on the map of the Netherlands around 
AD 1250: the Zuiderzee topographical map.16 The same 
map (fig. 9.4b) shows that the unendiked land extended 
southward also south of the peninsula near De Voorst. 

Description and dating of the soil profile
The soil profile in the Noordoostpolder differs from that in 
Zuidelijk and Oostelijk Flevoland. It is marked by distinct 
stratification, as a result of more even sedimentation. This 
is the case too at the site of the Ens cog wreck (figs 9.5a 
and b). In the field drawings of the soil profile, the Zuid-
erzee deposits are clearly separated. Also the brackish ‘Zus’ 
deposit was identified, which in Oostelijk Flevoland has 
not been recorded. It forms the transition from the Alm-
ere deposits below it, which in the Noordoostpolder are 
known as Sloef, Bandjessloef or Humic Sloef. These are under-
lain by the earlier-mentioned Valvata layer, which overlies 
a layer of Strongly Humic Sloef, below which lies a deposit 

14.  Wiggers 1955, 193, fig. 108.
15.  Lenselink & Koopstra 1994, fig. 5.21d; Westerhoff et al. 2003, fig. 146.
16.  Westerhoff et al. 2003, fig. 147.
17.  Ente 1973, 146-147.
18.  Van der Heide 1955, 6-7.
19.  Wiggers 1955, 103-104.
20.  The Marknesse cog, chapter 12.
21.  Ente 1973, 143-147.
22.  Wiggers 1955, fig. 108 and the Nijkerk-II cog, section 6.1.3.
23.   Section 11.1.3.

of Detritus Gyttya. At the base of this lies a thin layer 
of coarse sand, and below the sand a detritus containing 
extremely fine sand, a layer of redeposited peat and final-
ly, on top of the Pleistocene, roughly 70 cms of mud and 
sedge peat. The disturbance of the profile by the wreck is 
in the lower half of the Bandjessloef deposit. Ente17 writes: 
“The Valvata layer initially was dated to the early 13th 
century on the basis of sherds reportedly found within it. 
However, closer investigation has shown this conclusion 
to be unreliable, because where the Valvata layer occurs 
there are no potsherds and vice versa. At best there may be 
an indirect, fortuitous connection. Gottschalk emphasises 
the storm flood of 1170. It is tempting to identify this as 
the one that broke through the peatland barrier between 
Schokland and Elburg, which then must date the abrupt 
demise of the Valvata molluscs. The Valvata shells were 
covered over by fluvial sediments from the river IJssel. 
This date virtually coincides with the presumed increase in 
activity of the river IJssel.” 

The Zus layer (the end of the Almere phase) is dated by 
Van der Heide18 and Wiggers19 between ca 1575 and 
1625, but almost certainly was formed in the first quarter 
of the 17th century.20 If we assume that the Valvata layer 
developed between ca 1175 and 1225, the Almere depos-
its cover a period of about 400 years. They are about 200 
cm thick. At a steady rate of sedimentation, this means 
about 0.5 cm a year. The top of the profile disturbance 
by the wreck lies about 80 cm above the Valvata layer, 
which would amount to about 160 years, and imply that 
the ship was wrecked in the first half of the 14th century. 
Section 9.8 will return to the dating of the soil profile.

9.1.3 Medieval habitation
There cannot have been any medieval habitation in the 
immediate vicinity of the wreck, as at the time there 
was open water21 or uninhabitable unendiked land east 
and southeast of Schokland and in the eastern part of the 
Noordoostpolder. Yet there was habitation at and around 
the castle of Vollenhove; at Genemuiden; about 6 km 
west of the wreck site on the island of Schokland;22 and 
very probably also on the clay-on-peat ridge between 
Schokland and Elburg some 10 km southwest of the site 
of the Ens cog, close to that of the Dronten-I cog.23 
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9.1.4 Condition and wreck formation

Condition
The wreck had sunk almost horizontally into the Almere 
deposits at a good 2 m below the modern surface.  Despite 
these apparently favourable conservation conditions, the 
wood according to the excavation report was in a very poor 
state “... it could be easily cut through with a spade (even 
the floor timbers)” and “the condition of some of the frames 
was very poor. They were in part already hollow, which 
must have occurred even when the craft was still regularly 
sailing: the cavities were partly filled with mud”. The vessel 
displayed a slight degree of hogging. The underside of the 
stern hook lay at 2.4 m below the modern surface; the keel 
plank (amidships) and the underside of the stem hook, at 
2.3 and 2.5 m, respectively. Besides, the wreck had slightly 
listed to starboard. The wreck still comprised the stern- 
and stemhooks, the keel plank with skegs aft and fore on its 
underside, most of the bottom (except parts near the stern 
and stem), some shell plank fragments of the fourth and 
fifth port and starboard strakes, and (parts of) sixteen frame 
timbers (Plates 9.I A, B and C and fig. 9.1).

Wreck formation
Owing to the fairly flat shape of the uncovered wreck, the 
vessel’s small dimensions and its relatively modest weight, 
it probably sank no further than about 50-75 cm into the 
then soft Almere sediments. Judging by the thick deposit 
of thin and sometimes undulating layers of sediment over-
lying the wreck  (fig. 9.5b), we may assume that at any 
rate during and after its sinking, water movement must 
have been fairly constant here, which at times, intermit-
tently, must have been quite forceful. This is probably an 
important reason why the ship sank here and why almost 
nothing survived of the sides, including the attached 
futtocks and ceiling planks, the stern- and stempost and 
decking - that is, if at the time they were still present. 
The total absence of detached timbers suggests that they 
no longer were there. Taking into account the fact that 
some of the frame timbers were rotten, hollow and mud-
filled, together with the overall poor condition of the 
wood and a few observed repairs, we may assume that this 
was an old, written-off, and possibly already incomplete 
vessel; which during heightened river activity was washed 
downstream, floating under the surface, finally coming to 

Fig. 9.5a & b. Soil profile with disturbance caused by the Ens cog (partially reconstructed). b. Transverse soil profile with disturbance caused by the wreck. 
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rest and sinking at the findspot, where it became covered 
with sediment. 

9.2 The ship

In the processing of the data and the vessel’s reconstruc-
tion of the vessel, good use was made of the previously 
gained experience in working out the reference wreck 
(Nijkerk-II). Naturally also inspiration was taken from 
the other, smaller craft in this study, which this vessel 
more closely resembles.

9.2.1. Documentation and reconstruction

Documentation
After the detailed drawing of one longitudinal and two 
transverse soil profiles to a scale of 1:20, a survey drawing 
from above, a fore-and-aft section across the hooks, the 
keel plank and the frames, and eight transverse sections 
were drawn to the same scale. Besides, the stern- and stem 
hooks and some structural details were drawn separately, 
the latter not to this scale (Plate 9.I). Of the excavation 
five black-and-white photos were taken (figs 9.1, 9.5b and 
9.9a, b and c). The neatly coloured drawings were prob-
ably compiled from measurements, drawings and notes 
made in the field. During the present study, it has become 
clear that the drawings in terms of measurements do not 
match up with each other; also there are (considerable) 
discrepancies, and that of the preserved hooks which were 
measured and drawn in 2008, various details had never 
been recorded, while the excavation report suggests that 
these were points receiving special attention. The failure 
to mention treenails, for instance, which were not drawn 
either, may be explained by inadequate cleaning of the 
wood (see the excavation photos). Some further examples 
of inconsistencies are: 

• The rake of the stern hook in the drawings is variously 
132º and 128º; in reality this must have been about 
122º.

• The rake of the stem hook in the drawing is 128º, 
while in the preserved timber it is found to be 119º.

• The stem hook in the drawings is variously 54 and 57 
cm high, while the preserved - and possibly somewhat 
shrunk - piece measures 60 cm. Its rising part in the 
drawings is 19 or 20 cm thick while the preserved 
timber is 16 cm thick, which implies a barely credible 
shrinkage of 20%. 

• Many plank widths in the sections fail to match those 
in the corresponding places in the top-view survey 
drawing.

• Van der Heide drew a keel plank 8 cm thick, but in 
the report put 10 cm; the preserved adjoining hori-
zontal parts of the hooks measure 10 cm. 

• According to the description, the scarfs on the keel 
plank were 25 cm long; according to the drawing and 
recent measurement of the hooks this is 30 cm. 

• Van der Heide writes that the forward skeg was at-
tached to the stem hook and keel plank by four beech-
wood treenails with oak wedges, drew three, and (later?) 
wrote into the separate drawing of the stem hook that 
this too held a treenail. However, it is most likely that 
the skeg had been attached with five treenails.

• For the attachment of the after skeg just one treenail 
was drawn, while there must have been at least three.

• In the drawn sections, the carvel-built shell seams all 
gape 1-2 cm on the outside. The detail sketches, not 
drawn to scale, of a bottom seam, also clearly indicate 
that the seam was open throughout the thickness of 
the planks and filled with moss. Nothing is mentioned 
about this in the description, or shown in the top-view 
survey drawing or the photos. 

• In a detail sketch, the planks ends at the scarfs are flush, 
whereas the description explicitly states that the plank 
ends stood proud of the underside of the bottom.  

• The over-all length in the drawing does correspond 
with that mentioned in the report. 

Reconstruction
The vessel fragment, found with its timbers still joined 
together, yielded sufficient evidence for reconstructing the 
bottom and the lowermost parts of the sides. The rake of 
the stem could still be established thanks to the surviving 
stem hook. This is more difficult for the surviving stern 
hook, as the rising stern part of the hook, including the 
gudgeon, had broken away and was no longer present. 
The rake shown in the reconstruction drawing is the most 
likely. Analysis of all known cog finds from the Netherlands 
and Flanders made it possible to achieve a fair recon-
struction drawing of the entire hull with the principal 
dimensions and layout of this small vessel. Plates 9.I and 
9.II A show the parts that were actually recovered. The 
discrepancies and hiatuses in the field drawings and the 
excavation report have on the basis of today’s knowledge 
and insights been edited out in the reconstruction draw-
ings and the following description. The drawings to scale 
1:20 of the sections were manually upscaled to 1:10, the 
plank widths have been averaged and faired, producing a 
credible lines drawing. Taking into account the bottom 
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strake widths, assumptions were made about the plank 
widths in the sides. Lines extended from the rising part of 
the stem hook, have led to height assessments of the stem- 
and sternposts, of the gunwale and of the full number of 
strakes up to the gunwale. The original presence of a mast 
step, ceiling boards, and an after and fore deck or cuddy 
may be assumed as virtually implicit. The reconstruction 
drawings and the scantlings of the non-recovered parts are 
hypothetical, but probably are a quite close approxima-
tion of the original situation and execution. 

9.2.2 Construction and layout of the hull

Keel plank/keel beam
The keel including the horizontal parts of the hooks is 
8.65 m long. The keel plank itself is 6.5 m long and 10 cm 
thick; it could almost be called a keel beam. At the scarfs 
fore and aft it is about 10 cm wide, towards the midships 
it gradually broadens to a maximum width of 20 cm. The 
plank is rectangular in section. The flat scarfs joining it 
with the stern- and stem hook are 30 cm long. Besides 
the treenails fastening it to the frames, the field drawings 
show regularly spaced treenails into the keel plank without 
any obvious connection to another timber. The excavation 
report mentions nothing on this point, but in the drawing 
they closely match the described 3 cm thick treenails that 
attach the skegs. In the preserved frame 4, not only do 2 
cm thick oak treenails connect the frame to the keel plank 
and shell strakes, but also a beechwood treenail of 3 cm 
diameter was observed above the keel plank and another at 
the level of the fourth (i.e. D) strake (Plates 9.II B and 9.III 
A and B). These treenails were not indicated in the field 
drawings. Whether they remained unnoticed and whether 
any were present in (any of) the other frames can no longer 
be established. The most remarkable thing about the keel 
plank is that it was made of beechwood (Fagus), as were the 
3 cm thick treenails. This was the first and only time for 
this wood species to be documented in a shipwreck in the 
Zuiderzee area. The deviating wood type and the ‘pointless’ 
treenails suggest that this was a reused timber, serving 
to replace the original keel plank which almost certainly 
had been made of oak. This conjecture is supported by the 
skegs, to be described below. Another, and possibly more 
likely explanation for the ‘pointless’ treenails might be that 
originally a connecting plank had been attached between 
the skegs. 

Stern hook
The horizontal part of the stern hook is 1.3 m long. Its 
end at the scarf is about 10 cm wide and its rear end 

about 4 cm. The horizontal part is somewhat trapezoid in 
section with the smallest width below, and from its ca 10 
cm thick forward end at the scarf with the keel plank, in-
creases to a thickness of 15 cm at the stern and stem. The 
rising part is similar in section and is 45 cm. Into the top 
of the flat scarf with the keel plank, three nails were driv-
en to secure the join. On the underside are two short rows 
of two and three nails with flat, round heads with a 20-
mm diameter. Into the sides were cut rabbets 2 cm deep, 
into which the hood ends of the garboards were spiked: in 
the horizontal part of the stern hook every 12 cm; in the 
rising part every 7 cm. Forty cm short of the angle, there 
is a 3 cm thick beechwood treenail, for fastening the after 
skeg. Above the scarf to the keel plank is a stich(ed) nail, 
by which the garboard had been fixed in place (Plate 9.II 
A and figs 9.6a and b). The (now missing) gudgeon may 
have been attached both to the stern hook and to the base 
of the lost sternpost. On either side two nails had been 
used to secure it. The T-shaped wrought-iron gudgeon 
had rectangular attachment braces of ca 170x70 mm, with 
100 mm long wings which stood proud of the stern by ca 
70 mm. Into their ultimate extensions, ca 50 mm wide 
and converging in a loop, probably an iron ring had been 
forged, through which the bottom pintle passed (c.f. for 
instance the Spakenburg-I cog, fig. 14.20). The rear of the 
sternpost as reconstructed has a rake of 122°. 

Sternpost
The non-recovered sternpost had been fixed onto the 
sternhook with a scarf and at first was probably secured to 
it just with a few nails. The post became thinner towards 
the top, while the rabbets for the hood ends probably ran 
obliquely aft at strake F and ended there. The rear surface 
of the continuation of the sternpost had been mitred. 
The sternpost will have been about 2 m long; the total 
length of the stern including the stern hook, about 2.3 m. 
Measured perpendicularly at gunwale level, the stern rose 
about 1.9 m above the keel line.

False sternpost
The vessel never had a false stern. 

Rudder
Witness the wrought-iron gudgeon, the vessel had been 
steered with a stern rudder. The rudder was suspended 
from the gudgeon below, and at the top almost certainly 
from a bolt with a ring through which the top pintle 
passed. Plate 9.II A illustrates what the rudder and its 
suspension may have looked like. 
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O cm 50 cm

Fig. 9.6a & b. The conserved stern hook. b. (Reconstruction) drawing of the stern construction.

Stem hook
The stem hook was fully preserved except for its upper-
most tip (figs 9.7a and b). The horizontal part is 1.4 m 
long, at the scarf with the keel plank it is 10 cm thick, 
towards the rising part it slightly thickens along 25 cm 
(to 10 cm) and thence slopes upwards to a thickness of 13 
cm. From this point, the upper surface continues 70 cm 
onwards and upwards to the angle of the rising part and 
there has a thickness of 17 cm. In the sides of the hori-
zontal part rabbets 2 cm deep were cut, into which the 
garboards had been nailed (at 12 cm intervals, near the 
rabbets, every 4-5 cm. The rabbets ran on into the rising 
part at an slanting angle. They held the hood ends of the 
first two strakes, secured with nails every 4-5 cm. At 50 
cm from the outer angle of the stem hook, is a 3 cm thick 

beechwood treenail for attaching the fore skeg. On the 
scarf to the keel plank, the stem hook was fastened with 
three sets of nails driven in from above - rows of two, one 
and two nails, respectively. They do not pass all the way 
through the stem hook. From below, the same had been 
done in two rows, of one and two nails. Into the lower end 
of the rising part of the stem hook two small holes with 
a diameter of 1 cm had been drilled. Their significance 
remains unclear. In the side of the horizontal part, a rem-
nant of a nail can be observed - maybe a stitch(ed) nail for 
attaching the skeg. Close to the scarf is a stitch(ed) nail by 
which the garboard was held in place. The front surface of 
the stem hook (and of the missing stempost) has a rake of 
119° with respect to the keel line. 

1 m
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O cm 50 cm

Fig. 9.7a & b. The conserved stem hook. b. (Reconstruction) drawing of the stem construction.

Stempost
The stempost was not recovered. The post had been fas-
tened to the stem hook with a flat scarf and secured with 
four nails on the inside. The post gradually tapered up-
wards, and at the top presumably had been no more than 
5 or 6 cm thick. The hood ends of the side strakes sat in 
the rabbets in the stempost probably up to strake F. The 
subsequent, higher strakes ran on to the purposely mitred 
front of the stempost. The stempost will have been about 
2.35 m long, and combined with the rising part of the 
stem hook 2.8 m, while the top of the gunwale stood 2.5 
m above the keel line, measured perpendicularly. 

False stem
There is no evidence of a false stem in this vessel. Given 
the thin stempost and the probability of the four upper 
strakes passing alongside it, it seems very likely that the 
cog originally did have one. Plates 9.II A and 9.III A 
illustrate what this may have looked like, what its scant-
lings may have been, how it may have been attached and 
how it probably extended above the stempost and the 
gunwale.

1 m
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Skegs
Under the keel plank and the hooks, aft and fore an oak 
skeg had been attached. The after skeg was 2.85 m long, 
8 cm thick at the rear and 4 cm at the front; while along 
its entire length it most probably was a little narrow-
er than the underside of the hooks and keel plank. The 
lower corners were (severely) abraded. Apart from the 
above-mentioned thick attachment treenails, the skeg 
seems to have been fastened to the stern hook at the rear 
only and not on its fore end. The fore skeg was 3.1 m 
long, 8 cm thick at the front and 4 cm at the rear. Apart 
from the five thick treenails, two stitch(ed) nails had been 
used only on the front and the side. This skeg too had 
become seriously abraded through prolonged use. The 
absence of stitch(ed) nails in the skeg ends under the keel 
plank may be explained by the possibility of the skeg ends 
initially having been protected by a ca 4 cm thick plank 
inserted between them. As noted before, this might also 
explain the ‘pointless’ thick treenails in the keel plank. 

Bottom and sides
The bottom and the sides on either side of the keel plank 
probably comprised nine strakes (A to I). Each strake 
consisted of several 2 cm thick planks. As mentioned 
before, the widths of the planks in the reconstruction 
have been averaged and faired. Most probably the first 
four strakes were ca 22 cm wide; the fifth, about 25 cm; 
and the subsequent four, ca 30 cm. At the stern and stem 
they are likely to have been a little narrower. The A and 
B strakes were composed of four planks; the C strakes, 
most probably of two. The D strake to starboard probably 
consisted of two, and to port of three planks, while the 
E to I strakes presumably also comprised two or three 
planks. The flat scarfs joining the planks have a length of 
ca 25 cm. The nibs of the overlapping plank ends most 
probably were ca 0.5 cm thick and on the outside stood 
proud of the shell. Despite Van der Heide not explicitly 
mentioning this, the same probably goes for the inside, 
though as a result of abrasion this may no longer have 
been visible.

All scarfs were held together by just four nails: two driven 
in from above and two from below. The nails (fig. 9.8) 
have round, thin, flat heads, 16-20 mm across. They were 
driven through the two plank ends, twice beaten sideways 
and driven back into the wood, i.e. double-clenched. A 
curious feature is the diagonally angle section of the nails 
with respect to their double-clenched points. Maybe they 
had been driven in diagonally following the grain of the 
wood, because of the boatbuilder holding the square-
stemmed nail between the fingers and the angle at which 

he sat or stood while hammering. Judging by the two 
rows of sintel nail clamps, one above the other, on the 
sides of both hooks, it appears that the seam between the 
keel and the garboards had been closed with sintel nail 
clamped moss caulking both on the inside and outside. 
Sintel nail clamping on the inside of this seam has not 
been observed in any of the other Dutch and Flemish cog 
finds. Also it is clear to see that the sintel lines ran down-
wards towards the midships. This means that the upper 
surfaces of the garboards were not flush with the top of 
the keel plank, but were a few centimeters below it. This 
might be due to the presumed replacement of the keel 
plank. 

Bottom
The bottom consists of three strakes (A-C) on either side 
of the keel plank. Van der Heiden in the excavation report 
writes “Purely clinker-built construction has not been 
observed on this small vessel, although in the forebody 
some strakes (planks) did appear to overlap a little”. It 
is indeed remarkable that in the appropriate areas of the 
planking in the after- and forebody no nails, nail holes 
or evidence of the like have been observed. Most curious 
too is the drawing of gaping seams between the planks 
in the sections. Also in the detail drawing, not drawn to 
scale, of a bottom seam with moss, moss laths and sintel 
clamps (Plate 9.1c) it is clearly a somewhat trapezoid gap. 
Although this cannot be said with absolute certainty, the 
preserved (dried-out) moss samples and moss-lath frag-
ments seem to indicate that the seams filled with caulk-
ing had been triangular in section - taking into account 
the thickness of the moss lath and the insertion of sintel 
nail clamps - to a depth of 1.5-2 cm, i.e. the full plank 
thickness. So either the planks abutted on the inside of 
the shell, or the seam there gaped a few millimeters. The 
(shrunken) moss lath fragments still are 0.8-1.2 cm wide, 
so the seam openings on the bottom must have been at 
least 1.5 cm wide. This could also be inferred from the 
imprints of the laths on the underside of the sintel nail 
clamps and from the clamps’ dimensions. In sections 9.3 
and 9.8 we shall return to the implications of these ‘open’ 
seams and the at most very slight overlap of the plank 
ends at the stern and stem.

For the first two strakes beside the keel plank, four rela-
tively short planks were used. For each of the garboards, 
two planks of 3.2 m, and two of 2.3 m length. For the B 
strake to starboard, planks with lengths of 2.5 m, 2.3 m, 
and two of 2.7 m. To port it is roughly the same. But the 
C strakes are different. To starboard the aftermost plank is 
6 m long, with a forward extension of 4.7 m. The C strake 



265

to port is the other way around. Here the builder started 
aft with a 3.7 m plank, which was extended forward with 
a plank of more than 7 m. The garboards over their full 
lengths sit at a slight angle to the keel plank, and towards 
the stern and stem are twisted so as to be fixed into their 
rabbets at an angle of almost 90º. The B- and C strakes 
transversely show a uniform, slight deadrise towards the 
turn of the bilge. Although we cannot be fully certain, 
there seems to be evidence of a ‘brother-and-sister’ pat-
tern, be it that the sequence in one C strake was reversed. 
In the foremost parts of the A-, B- and C strakes in the 
bow, no clear overlaps were found, no nails pointing to 
clinker construction, and no remains or traces of sintel 
nail clamps on the inside of the shell.  

Sides
As for the sides, only midship parts of the D strakes (the 
bilge strakes) were recovered. And in the forebody, some 
short pieces of the E strakes. The D/bilge strake to star-
board aft probably begins with a plank of over 7 m and is 
extended forward with a ca 4.5 m plank. To port, the D/
bilge strake consisted of three planks, ca 5 m, 2.25 m, and 
over 4 m long. Both the bilge strakes and the following E 
strakes had most probably, like the bottom strakes, been 
built fully carvel-style. No (traces of) nails were found, 
while the frames did show that the strakes had been at-
tached at different angles, but the frames were not joggled 
as is usual in clinker construction. However, thanks to 
the preserved frame 4 it could be established that this had 
been the case at the top of strake E. Therefore we may as-
sume that the vessel was built clinker-style only from the 
sixth strake (F) upwards, while the edges of the second to 
fifth strakes were at most somewhat bevelled aft and fore, 
but in principle were carvel-built. Besides, it seems quite 
likely that the F to I strakes ran on  to the very rear and 
front  of the stern- and stempost, respectively. The lateral 
fastenings of the clinker-built strakes will be discussed in 
sections 9.3 and 9.8. 

24.  Andersen 1983, 25; Westphal 1999, 106 Abb. 6.

Although this might seem less plausible, we should yet 
look to the Kollerup cog as regards the construction of the 
sides.24 The craft may have been constructed in clinker 
fashion only at the transition of strakes E to F, with the 
planks further up being flush-laid or carvel-built again 
overlapping (clinker) for just a few meters towards the 
stern and stem (Plate 9.III D). In the sides too, ‘broth-
er-and-sister’ patterning is likely to have been applied. 
The top three strakes in the midships probably sat in 
a roughly straight, everted line (ca 112º) one above the 
other. In the stern and bow there was no clear distinction 
where the bottom transitioned to the sides, the cog had 
somewhat S-shaped frames. The forebody was a little wid-
er than the afterbody, the sides displaying a distinct sheer, 
while the gunwale at the bow probably was some 60 cm 
higher than at the stern. 

Sintel (nail) clamped moss caulking
The (triangular to trapezoid, open) carvel seams on the 
underside of the underwater body were closed with sintel 
(nail) clamped moss caulking. The double rows of sintel 
(nail) impressions on the sides of the horizontal parts of 
the hooks show that the seams of the garboards against 
the hooks had been caulked both inside and outside. This 
most probably had also been the case along the keel plank 
(Plate 9.II C). Around the hood ends of the shell planks 
on the rising parts of the hooks, no sintel (nail) clamp 
impressions were observed, now were there any on the in-
side, on the deadwood-like reinforced parts of the hooks. 
The sintel (nail) clamps on the horizontal parts of the 
hooks and along the seams where the garboards abutted 
on the keel plank, were placed at intervals of 4.5-5.5 cm. 
This probably applies only for the clamping of the seams 
between the keel plank or hooks and the garboards, and 
therefore differs from the following data. In the typescript 
excavation report there is mention of 10-cm intervals. 
This was deleted by Van der Heiden and replaced by “6 
cm”. Therefore 6 cm presumably was the average spacing 

Fig. 9.8a. The double-clenched nails; and the sintel (nail) clamps used in 
the Ens cog, types C2/D, D and D(1). b. The nails.

10 cm
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in the seams of the bottom, and 4.5 - 5.5 cm where the 
garboards joined the keel plank. 

Van der Heide mentions nothing about the seams be-
tween the C and D strakes, between the D and E strakes 
and between the E and F strakes. In the last-named case, 
it seems likely that in the clinker construction applied 
there, the seams on the outside and (potentially also) on 
the inside were provided with sintel (nail) clamped moss 
caulking. As mentioned before, however, no (impressions 
of) sintel (nail) clamps were observed during excavation 
on the inside or outside of the recovered shell. At any rate 
it is virtually certain that all seams in the carvel-built part 
of the cog (from the keel plank up to strake E) had been 
sintel (nail) clamped on the outside. In the vessel three 
(transitional) types of sintel (nail) clamps were used. They 
are types C2/D, D and D(1) (fig. 9.8). These types were 
current in the second to fourth quarter of the 13th centu-
ry.25 The applied moss laths are thin strips of oak wood. 
These strips, 0.8 - 1.2 cm wide, are more or less oval in 
section, with a greatest thickness of 0.15 to 0.2 cm. In-
side the scarfs joining the hooks to the keel plank and in 
the scarfs joining the strake planks, a thin layer of moss 
caulking had been applied.

Macroscopic determination and pollen analysis
The investigated caulking sample is of pure peat moss 
(Sphagnum) with a twig of Erica tetralis.26 The sample an-
alysed for pollen contains a great deal of charcoal. Pollen 
of trees amounted to 48%; herbaceous plants, 52%. Birch 
20%, alder and oak 11% each, juniper 3%, hazel, horn-
beam, beech, willow and bog myrtle, 1%. Heather 22%, 
grasses 14%, cereals 7%, arable weeds 5% (Cruciferae, 
mugwort, dock, narrowleaf plantain, black-bindweed). 
Goosefoot and sea plantain may indicate saline conditions. 
Local: horsetail 22%, burr-reed and dryopteris fern 1%, 
Sphagnum moss 5%. Indeterminates: 1.3 %. 
The moss must have been gathered in oligotrophic peat-
land. The pollen spectrum resembles that of the caulking 
from the Nijkerk-II cog (Section 6.2.2), but the relative 
percentages of the species are very different. This sample 
must have come from a less open landscape, and a smaller 
area of peat.27 

Frames: (V-shaped) floor timbers and futtocks
The rigidity of the ship’s hull is determined to a large 
extent by the frames (figs 9.9a, b, c and d). For the re-
construction (Plates 9.II B and 9.III A and B), it was 
assumed that there must have been 23 in all (0 to 19 and 
-1 to -3). In the more-or-less flat part of the bottom, the 
frames are composed of asymmetrical floor timbers, which 

25.  Vlierman 1996a, Table I and 76, fig. 42.
26.  Cappers et al. 2000, 578-579, Table 2 and 588, no. 15.  
27.  Mook-Kamps 1997, 10; see also appendix.

are extended on both sides with a futtock up to the top 
of the gunwale (strake I). In the field drawings (Plates 
9.I A and C) it was not always clearly indicated whether 
the flat scarfs on the floor timbers still were present and 
intact. From the photos and the nails visible in them for 
fastening the nib ends of the futtocks it could yet be de-
termined where the scarfs had been in almost all of the 
recovered frames. In principle the boatbuilder alternating-
ly placed the curved part of the floor timbers to port and 
to starboard. Through the differences in length of both 
the straight bottom part and the curved part up the side, 
the scarfs to port and starboard viewed from above appear 
in a staggered pattern (Plate 9.II B). They sit above the 
B to F strakes. All of them are 10-12 cm thick and wide, 
and according to the excavation report they were “mostly 
irregular in shape”. The report also states that they were 
“attached to the keel plank with oak treenails and simi-
larly onto the shell of the ship by one or two treenails to 
every strake.” 

Van der Heide’s drawing shows frames 1 and 14 tree-
nailed also to the hooks, but this was never the case. From 
the preserved frame 4 it could be determined that the oak 
treenails had a diameter of 2 cm. The remark that the 
planks had been fastened with one or two treenails seems 
barely plausible. The planks were at least 20 cm wide 
throughout, for which at least two treenails would be nec-
essary. Such a misobservation may, as remarked before, be 
due to poor cleaning of the wood, leaving many treenails 
unnoticed. However, it is not impossible that the observa-
tion was correct. Section 9.8 will return to this topic. Aft 
from frame 3 and forward from frame 12, the floor tim-
bers are V-shaped. Up to and including frame -1 (stern) 
and 16 (bow), these timbers most probably were extended 
on both sides with futtocks up to the gunwales. The other 
frames on the stern and stem comprised an asymmetrical 
V-shaped floor timber together with a short futtock on 
one side, or just a crooked timber (the uppermost frames). 
No V-shaped floor timbers were fastened to the hooks 
or stern- and stempost. The purpose of the above-men-
tioned 3 cm thick beechwood treenail in frame 4 above 
the keel plank was to attach the skeg. On the underside 
of the (V-shaped) floor timbers, rectangular limber holes 
had been cut out, about 10 cm wide and 2-3 cm high. In 
principle, four above the bottom, two above the seams 
between the garboards and the keel plank, and on either 
side of these, one above the second or third strake. In the 
V-shaped floor timbers in the stern and the bow, we see a 
roughly triangular limber hole on one side. The recovered 
V-shaped floor timbers did not rest upon the hooks. 
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Mast step
Van der Heide in the excavation report writes: “No mast 
step was recovered nor any indications of where one might 
have been. Neither are there any indications of a keelson”. 
In the overview drawing, however, he drew two treenails 
above the keel plank, in frames 11 and 12 and one tree-
nail plus a hefty nail, standing about 12 cm proud of the 
frame, in frame 10. There is no doubt that this was a sail-
ing vessel and hence it seems quite likely that the mast 
stood in a short mast step, which had been fitted with 
a few (blind?) treenails and a nail onto (and between?) 
frames 10-12. Curiously, there was no suggestion of a 
recess for the heel of the mast in a suitably placed frame 
timber. A long keelson with a broadened part for the mast 
step seems very unlikely. 

Fig. 9.9c. The V-shaped floor timbers 13, 14 and 15, the stem hook and 
the shell strakes of the underwater body.

Ceiling
The excavation report states that no ceiling boards were en-
countered, but that there were some fairly high protruding 
nails in particular places on the floor timbers. These nails, 
judging by the photos, do not belong to the attachment 
of ceiling boards, but as mentioned above had served for 
fastening the nib ends of the futtocks on the floor timbers. 
The 3 cm thick beechwood treenail in frame 4 above the 
turn of the bilge (Plates 9.II B and 9.III A) suggests that 
this was the attachment of a bilge ceiling board. Given the 
staggered scarfs in the frames and the thin shell planks, it 
is almost certain that the vessel had relatively heavy bilge 
ceiling strakes in order to give the ship sufficient stiffness 
in combination with the frames. In fact, an indispensable 
structural element. We may assume that these bilge ceiling 
strakes at any rate were part of an open ceiling. 

Fig. 9.9a. The frames, the keel plank and shell strakes in the afterbody. Fig. 9.9b. The frames, the keel plank and shell strakes in the forebody. 

Fig. 9.9d. Conserved floor timber.
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Very probably, the short mast step had been extended 
with a plank fore and aft, and on either side of these, be-
tween the mast step and the bilge ceiling boards, there 
also was a ceiling strake. Halfway up the sides there may 
have been another one, while along the gunwales running 
from the stern- to stempost another (heavy?) plank would 
have been fixed (Plates 9.II B and 9.III A and B). Given 
the light shell planks (just 2 cm thick) and the relatively 
light futtocks, this top ceiling strake may instead, and 
indeed more probably, have consisted of a covering inwale 
on the frame heads, or an inwale triangular in section. 
Indeed it seems likely, given the small dimensions of the 
stern- and stemposts, that this timber continued along 
the inside of the stern- and stempost.28 The various con-
struction options are represented in plates 9.I.II and III C. 
A construction like that of the Marknesse cog might be 
another good alternative.29

Deck beams, sail beam, decks and gangways(?)
On the basis of what was recovered, nothing can be said 
about the construction at deck level. Through comparison 
with other Dutch finds it does however seem possible to 
venture a reconstruction. The mast without doubt will 
have been supported by a mast beam or sail beam. How 
this was attached to the sides is hard to tell. Most prob-
ably this beam was joined to the frame and/or ceiling 
timbers, and further upwards treenailed to the sides by 
means of knees. Indeed it seems unlikely that the beam 
was fastened through the sides with rose bolts - though 
it cannot be ruled out. Judging by the probable height of 
the sides and the dimensions of the small ship, it is almost 
certain that the cog had a foredeck or cuddy and an af-
terdeck. The planking of the almost certainly 1.8 m long 
afterdeck and the ca 3.3 m long foredeck would have been 
supported by probably four and seven transverse beams, 
respectively. Most probably these beams, large and small, 
were fastened by oblique treenails to the ceiling strakes 
and to the frames. For the reconstruction drawings it was 
assumed that the vessel had no gangways, but these can-
not be entirely ruled out. If there indeed were any, they 
would have run between the fore-and afterdeck at about 
70 cm above the top of the floor timbers. Compare the 
Marknesse and Spakenburg-I cogs on this point.30 

Pump(?)
No indications of a pump were encountered. The sides 
of the vessel were about 1.5 m high and any bilge water 
may have been disposed of by means of a wooden bailing 
scoop.

28. To this end, compare the small boat K 73/74, Reinders et al. 1980, 17-29 and plates 4 and 5.
29. Section 12.2.2.
30. Sections 12.2.2 and 14.2.2.

Castles
The vessel never had a fore- or aftercastle.

Repairs
In the starboard E strake between frames 9 and 12, there 
are two aligned small planks, most probably to replace a 
bad part of this foremost shell plank. Between frames 5 
and 6 to port, a plank was nailed on the inside over the 
seam between the C- and D strakes; while to starboard 
four nails between frames 2 and 3 on the A- and B strakes 
suggest that a small plank may have sat there too. Maybe 
this was an area of wear, where a great deal of bailing had 
occurred? Already it has been mooted that the beechwood 
keel plank (actually almost a keel beam, as it is five times 
as thick as the shell planks) was a replacement. The dif-
ference in sintel (nail) clamping intervals, together with 
the moss clamping on both the inside and the outside, 
supports this suggestion. Some hollow frame timbers, the 
generally poor quality of the wood, and the worn-down 
skegs suggest that the boat had reached a considerable 
age by the time it sank. Indeed it is possible that no skegs 
were fixed there to begin with. The excavation report does 
not record any repairs with sintel (nail) clamped moss 
caulking in (drying-out) cracks in the shell planks. 

Wood use
Apart from the remarkably thick beechwood (Fagus) keel 
plank and the thick treenails of the same material, all 
recovered wood used in the vessel is oak (Quercus sp.). The 
thin planks were probably sawn, and hewn with a broad-
axe, but alternatively may have been split from a log. The 
floor timbers and stern- and stem hook were hewn from 
naturally grown crooks; the futtocks probably from thick 
limbs. Also the thinner, 2 cm thick treenails and the 
moss laths were of oak. In the construction of the shell, it 
is most likely that the principle of a ‘brother-and-sister’ 
pattern was applied. 

Fastenings 
Apart from the ‘pointless’, thick treenails in the keel 
plank, no treenails were observed between the frames 
that might point to the use of temporary frames. Eleven 
frames had in principle been fastened by two, 2 cm thick 
oak treenails to each plank width and by a single one to 
the keel plank. This means 37 treenails per full frame, 
the number gradually decreasing towards the bow and 
stern. In all, a good 800 treenails will have been used for 
the entire hull and for fastening the crossbeams. It was 
not established -or recorded- whether these treenails were 
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thicker on the outside of the shell and had somewhat 
protruding heads, or were simply flush and secured with 
wedges. The former seems the most likely, but this may 
have been overlooked owing to abrasion. The skegs (with 
a plank to connect them?) had been attached with 3 cm 
thick treenails and some nails. So probably were the bilge 
ceiling boards. The other ceiling boards were fixed maybe 
with a few treenails (together with the frames?) combined 
with some nails. 

If there indeed was a covering inwale, this too will have 
been fastened with treenails. In as far as could be estab-
lished, few nails were used in the vessel. Just four to fas-
ten every plank scarf. The hood ends of the strakes and the 
parts of the garboards that were nailed into the rabbets 
of the hooks displayed rather irregular nail spacing (4-12 
cm). For the scarfs in the shell planks and the keel plank, 
for fixing the strake ends to the stern- and stem hooks 
and for attaching the futtocks to the floor timbers, overall 
no more than 300 nails will have been used. If the clink-
er-built strakes F to I were joined with double-clenched 
nails, they probably sat at intervals of about 15 cm. 
Which would require about 6000 nails for this upper part 
of the shell. 

If the attachments had been carried out with treenails 1.5-
2 cm thick, intervals of ca 20 cm seem more likely. About 
4500 of these would have been needed. The recovered 
nails were 50-55 mm long, square in diameter with 3-4 
mm sides, and had round, flat heads, 16-20 mm across 
(fig. 9.8). The sintel (nail) clamps probably had an average 
spacing of 6 cm. In the seams between the keel plank and 
the garboards they were both on the inside and the out-
side of the shell; in those between the A and B strakes up 
to those between the D and E strakes, probably only on 
the exterior. In the clinker-built construction of the F to I 
strakes, presumably on the interior only. This means some 
200 m of caulking overall, requiring ca 3,300 sintel (nail) 
clamps. If the clinker seams had sintel (nail) clamped 
moss caulking on the outside too, and the seams along the 
ends of the bottom strakes towards the stern and stem as 
well, there must have been some 1,500 more. 

9.3 Construction data

The recovered timbers yielded sufficient evidence to allow 
reconstruction of the underwater body. Thanks to the 
preserved hooks, the rake of the stern and stem could be 
determined. The less than accurate field drawings made 

this more difficult for the transverse sections. Yet the 
preserved frame 4, together with the drawn profile dams, 
made it possible to make reliable estimates of (and to 
fair) the plank widths and lines. Initially it was assumed 
that the gaping seams between the strakes in the field 
drawings were due to careless drawing. However, closer 
examination has shown that in fact they are likely to be a 
(approximately) true representation. 

9.3.1 Design
The little ship without doubt was built according to rules 
of thumb familiar to the boatbuilder, and hence suggests 
that the design must have been a well-established one. 

Hull shape
The reconstructed lines drawings (Plates 9.II A, B and D) 
show a hull with a straight keel and a sheer that towards 
the bow very probably rose higher than towards the stern, 
while the sides are unlikely to have been very high. The 
vessel had straight, inclined stern and stem, whose rake 
aft and fore did not differ much (122º and 119º, respec-
tively). If the front of the false stem is considered, the 
difference in rake fore and aft is in fact negligible. On 
the much younger civic seal of Genemuiden (presumably 
1461; fig. 9.10) and on the seal of Kuinre of 1399-1407 
(Chapter 13, fig. 13.7) we see cog-like vessels, also with 
virtually equal rakes of the stern and stem.  

Fig. 9.10. The civic seal of Genemuiden (the Netherlands), presumably 
1461. After Ewe 1972, 129-152. 
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The bottom is almost symmetrical in shape, has a longitu-
dinal deadrise, and has garboards affixed at a slight angle 
and towards the midships a few centimeters below the top 
of the keel plank. The subsequent bottom strakes slightly 
rose towards the turn of the bilge at a different, yet slight 
and constant angle. The bottom is relatively wide amid-
ships, but becomes very sharp aft and fore. Amidships 
the bilge strakes and the subsequent E and F strakes were 
affixed at slightly different angles each time. The upper-
most three strakes (G-I), very probably were everted in an 
almost straight line with a rake of ca 112º. Towards the 
stern and stem the turn of the bilge becomes progressively 
less distinct and the hull section rounder, in the sharp-
est-built parts in the bow and stern, slightly S-shaped. 
The first five strakes almost certainly had been entirely 
carvel-built, possibly the edges of the abutting strakes 
had been somewhat bevelled, but there was no suggestion 
of any true overlap. The four subsequent strakes most 
probably were clinker-built. The vessel’s shape suggests, 
in part owing to the (later inserted) heavy keel plank and 
the skegs, that it may have been an easily handled little 
sailing ship. 

Scantlings
There were no traces of temporary frames or any other 
details relating to the early phases of construction. On the 
basis of the shape and measurements of the wreck and the 
reconstructed hull shape, we should be considering the 
scantlings listed in Table 1.  

Layout and tonnage
Little can be said about the layout. Yet it is almost cer-
tain that the vessel had an open ceiling, which, on either 
side of a short mast step extended with a plank aft and 

fore (not drawn), may have comprised four strakes. The 
bilge strake most probably was somewhat thicker than 
the others, and so may the uppermost ceiling strakes. 
The latter may in fact have been a covering inwale with 
a square section, or an inwale of triangular section. Yet 
another possibility is that it had just bilge ceiling strakes 
with a loose plank-bridge between them, together with 
a reinforcement of the gunwale as mentioned above. The 
cog almost certainly had a small deck or cuddy at the bow 
and stern; to interconnect them, gangways may have been 
present. At deck level, between the two decks (and any 
gangways) the vessel most probably was open. Assuming 
that the ‘hold’ was the space between the fore- and after 
decks and that the cargo was stowed no higher than deck 
level, the following calculation will produce the ship’s po-
tential tonnage. The length between the fore and aft decks 
is 4.6 m, The width of the hold at the foremost edge of 
the after deck at deck level is 2.4 m, and at the bottom (or 
the plank-bridge), 1.4 m. Amidships these widths are 2.8 
m and 1.8 m; at the after edge of the foredeck, 2.8 m and 
2 m, respectively. This means that the average width was 
2.2 m. The maximum height of the cargo in the proposed 
situation would have been about 0.8 m. Thus the capac-
ity of the hold was 4.6x2.2x0.8 m = 8.1 cu m, which 
amounts to ca 8 gross tons. 

Material selection
The Ens cog was entirely built of oak wood. The remark-
able beechwood keel beam is most likely to have been 
a later replacement. The shell strakes, just 2 cm thick, 
were probably sawn, but may also have been split. The 
recovered frames were relatively thin and broad and some-
what irregularly shaped. The fastenings of  the frames to 
the shell were executed with 2 cm thick oak treenails; 

Table 1. Principal dimensions of the Ens cog

Length of the keel (including stern- and stem hook)  8.7 m

Length of the bottom  (between the rising parts of the stern and stem hook)     8.4 m

Greatest width of the bottom (seam between the C and D strakes at frames 7-10)   1.5 m

Overall length at gunwale level 11.2 m

Overall width at gunwale level (at frames 8-9)                                          3.5 m

Height of the stern (keel line to top gunwale level)   1.9 m

Height of the stem (keel line to top gunwale level)   2.5 m

Height of the sides amidships (at frames 4-9)                                          1.5 m

Length of the stern   2.2 m

Length of the stem   2.8 m

Length-width ratio of the bottom 5.6:1

Length-width ratio at gunwale level           3.2:1
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the attachment of the skegs and probably also the bilge 
ceiling boards, with 3 cm thick beechwood treenails. The 
recovered part of the ship contained few iron nails, and 
as larger wrought-iron elements probably just a gudgeon 
and a bolt and eye for the upper suspension of the rudder. 
The iron sintel (nail) clamps are fairly small and irregu-
lar in shape; they were used both on the inside and the 
outside of the seam between the (probably replaced) keel 
beam. The other flush-laid seams of the shell were caulked 
only on the outside; the clinker seams were caulked on 
the inside and/or outside. The caulking material was peat 
moss (Sphagnum). 

9.3.2 Construction: techniques and sequence
The typical construction of stern- and stem hook connect-
ed by a keel plank, and a relatively wide bottom amid-
ships that narrows sharply towards the stern and stem, 
was applied also in the Ens cog. Remarkably, not only 
the usual part of the bottom was carvel-built, as is usual 
in almost all cogs found to date in the Netherlands, but 
all three bottom strakes on either side of the keel up to 
the hooks and stern- and stempost were attached in this 
fashion. On top of this, the same goes for the subsequent 
D and E strakes of the sides. All seams between these five 
strakes slightly gaped on the outside, were triangular or 
trapezoid, and had been closed from the outside with sin-
tel (nail) clamped moss caulking. The remaining strakes 
(F to I) most probably were fully clinker-built. The hood 
ends of the carvel-built planks were set into rabbets in 
the stern and stem (the F strakes only partially), while 
the subsequent strakes ran on to the rear and front of the 
stern- and stempost, and on the bow very probably were 
protected by a false stem. 

Construction phase 1: keel plank/keel beam, stern- and 
stem hook, stern- and stempost, temporary frames
The building of the vessel without doubt started with the 
joining of the stern- and stem hook to the (original) keel 
plank, onto which the stern- and stempost were set and 
propped up. In the scarfs, a thin layer of moss caulking 
was applied. No evidence of the use of temporary frames 
was encountered, but some must have been used on the 
almost flat, carvel-built part of the bottom; alternatively, 
some definitive floor timbers may have been inserted from 
the start. 

Construction phase 2: bottom strakes, floor timbers 4 to 
12, some futtocks and the lowermost two side strakes
To achieve a degree of rigidity, the fully carvel-built bot-
tom strakes would have been provided with at any rate 
the floor timbers 4 to 12. Floor timber 4 reached up to 

about the middle of strake F; the others ended lower, so 
there must have been at least some (temporary?) futtocks 
in order to affix the carvel-built lowermost two side 
strakes. 

Construction phase 3: Clinker-built strakes of the sides, 
clamped moss caulking, V-shaped floor timbers and fut-
tocks. 
Once the carvel-built underwater body had been con-
structed and faired and was held in shape with frames, the 
four strakes to be attached in clinker fashion were added 
and their seams caulked. After this, the crooks for the aft 
and forward floor timbers were shaped and put in posi-
tion, followed by any further futtocks. Should this ship be 
similar to the Kollerup cog, the sides from strake F up-
wards may have been built carvel-fashion like the bottom.

Construction phase 4: Ceiling boards, mast step, cov-
ering inwale, deck beams, decks/cuddies, gangways(?), 
pump(?), sintel (nail) clamped moss caulking, false 
stem, rudder, mast and spar 
In this final phase of construction, the ceiling strakes and 
the mast step were installed. The bilge ceiling boards, 
which technically were needed for achieving fore and 
aft rigidity, could not be inserted at an earlier stage, be-
cause first the futtocks had to be fitted. A massive ceiling 
strake, a covering inwale would keep the gunwale in 
shape. In this phase too the deck beams, the decks and any 
gangways and pump were put in place. Finally the shell 
seams of the underwater body and maybe also the sides 
were sealed with sintel (nail) clamped moss caulking. The 
false stem was put on the bow, the rudder hung on the 
stern, and the mast and spar set up with the rigging. 

9.3.3 characteristics
The vessel possesses the following features.

Keel plank/keel beam and skegs
The beechwood keel beam has a thickness of 10 cm (five 
times that of the shell planks). In the first instance, the 
cog probably had an oak keel plank rather than a keel 
beam. The beam was 10 cm wide fore and aft, amidships, 
20 cm, it was rectangular in cross-section. The keel beam 
was fastened to the stern- and stem hook with flat scarfs. 

Hooks
The stern- and stem hook had been hewn from naturally 
grown crooks. Both in the horizontal and in the rising 
part, they are trapezoid in section, with the broadest sur-
face inward. The rising parts end in an oblique surface: 
the scarfs to the stern- and stempost.
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Sternpost, stempost, false stem and rudder
The stern- and stempost were fixed to the oblique tops of 
the hooks by just a few iron nails. Upwards they tapered, 
and at the gunwale they were no more than 6 cm thick. 
The hood ends of the A to F shell strakes ended in rabbets 
in the sides of the hooks and posts; the higher strakes ran 
on to the rear of the sternpost and the front of the stem-
post. The ship had no false stern. However, a false stem at 
the bow seems desirable to protect the hood ends of the 
uppermost strakes and to reinforce the thin stempost. The 
most obvious solution would be that the false stem started 
a little below the scarf with the stem hook, and presum-
ably projected above the gunwale. The iron gudgeon 
showed that the vessel had a stern rudder. The rake of the 
stern and stem was virtually identical. 

Carvel-built underwater body
The three bottom strakes and the two first strakes of the 
sides were fully carvel-built fore to aft. The garboards 
sit at a slight angle to the keel beam, joined to it a few 
centimeters below the surface of the keel beam. Both 
longitudinally and transversely, the bottom has a deadrise 
throughout. The seams between the carvel-built strakes 
slightly gape. 

Clinker-built upper part of the sides
The top four strakes of the sides very probably were clink-
er-built. Owing to the absence of the sixth (F) strake and 
the failure during excavation to observe nail holes or nails 
in the top edges of the surviving parts of the E strakes 
of the forebody, there is no certainty about the joins be-
tween the F to I strakes. It seems likely that there were 
double-clenched nails. Yet it cannot be ruled out that 
the fastenings were made by means of treenails 1.5-2 cm 
thick, or by a combination of both. 

Ceiling and mast step
The vessel presumably had an open ceiling, consisting 
of four strakes on either side of a short mast step, which 
probably sat above frames 10-12. The bilge ceiling boards 
probably were a little thicker than the other ceiling 
boards, while the upper edge of the gunwales was rein-
forced with another thicker timber, a covering inwale of 
triangular section. Just bilge ceiling boards with loose 
plank bridges and a reinforced gunwale is also quite possi-
ble. The mast step and the bilge ceiling boards may have 
been notched here and there to accommodate the frames, 
engaging with them. 

31.  Crumlin-Pedersen 1979, 30-31 and fig. 2.12.

Caulking method
The seams of the carvel-built underwater body (strakes A 
to E) were sealed with sintel (nail) clamped moss caulk-
ing only on the exterior. The seams either slightly gaped 
or the planks touched each other just on the inside of 
the shell. The triangular or trapezoid gaps were entirely 
stuffed with strands of moss and covered over with thin 
laths of oak, which at intervals of ca 6 cm were held 
in place with sintel (nail) clamps (fig. 9.8). The seams 
between the clinker-built strakes had presumably been 
caulked on the outside, and maybe on the inside as well. 

Decks, crossbeams and gangways
The cog without doubt had decks both fore and aft. The 
necessary deck beams, large and small, without any doubt 
were attached to the frames by treenails. There was no 
suggestion of protruding crossbeams. Still there may have 
been some  iron rosebolts holding crossbeams in place 
from the outside of the shell. However, a connection of 
crossbeams to the gunwale by means of standing knees 
seems more likely. Whether the decks were interconnect-
ed by gangways is hard to tell. Judging by the place of 
the flat scarfs on the floor timbers, and the dimensions of 
the vessel, it seems rather unlikely that the Ens cog had 
stringers in the sides at the transition from the carvel- to 
the clinker-built parts, as were observed in the Kollerup 
and Kolding cogs.31 Yet it cannot be ruled out altogether. 

Fastenings
The frames are attached to the shell planks by means of 
2 cm thick oak treenails. It was not observed or recorded 
whether the treenails on the outside had somewhat thick-
er, rounded heads that stood proud of the shell, or wheth-
er wedges had been used to secure them. The thicker 
beechwood treenails with oak wedges were used for fas-
tening the (later added) skegs and possibly a timber join-
ing the skegs together. Such treenails presumably were 
used also for fastening the bilge ceiling strakes (which 
too may be later additions or replacements?). The use of 
iron nails in the hull was very sparing, just four in every 
plank scarf. How the strakes of the clinker part of the 
shell were joined together was not established. The use of 
double-clenched nails seems likely, though fastening with 
treenails is also a possibility. 

9.3.4 Use

Function
The slight dimensions and light execution of the con-
struction suggest that the vessel was intended for pas-
senger transport and light cargoes. No clues point to use 
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as a fishing vessel. The cog was certainly suitable for use 
on inland waterways and the Almere lake. In view of its 
small dimensions and light construction its suitability for 
navigation over greater distances across the Waddenzee is 
doubtful. 

Wear and repair
The (quite severely) abraded skegs, the rotten frame tim-
bers, and the generally poor condition of the wood, the 
probably replaced keel plank (and maybe the bilge ceiling 
boards too), and the several repair planks suggest a rel-
atively advanced age of the vessel by the time it finally 
sank. 

9.3.5 Abandonment(?), wreck formation and embed-
ding
The cog’s probably considerable age and poor condition 
make it likely that it was abandoned. The total absence of 
the higher and/or any detached parts of the vessel, and the 
way it lay embedded within the Almere deposits suggest 
that the findspot was not the place where it originally 
foundered, or maybe had been cast away. At any rate when 
the river ran high with a much increased flow rate, such 
a flat and relatively lightly built craft may have been dis-
placed over a considerable distance. 

9.4 Model

No scale model of the Ens cog has been made (so far).

9.5 Inventory

In or around the wreck no finds were recovered, apart 
from an erratic pebble. All nails, sintel (nail) clamps, 
moss-lath fragments and moss caulking recovered from 
the wreck itself are mentioned in the list of finds.

9.6 Cargo

No traces of any cargo were found.

32. Ente 1973, 146.
33. Ente 1973, 145-146.
34. Ente 1973, 146-147.

9.7 Ballast

The wreck held no ballast.

9.8 Dating

Soil profile
In section 9.2.1 the dating of the soil profile has already 
been discussed in detail. Close dating of certain sedimen-
tary layers in the former Zuiderzee floor remains a difficult 
matter and mainly depends on (closely) datable objects 
found within them, such as the contents of shipwrecks.  
For instance, the discovery on an Oude Sloef sand deposit 
of a typologically dated sarcophagus lid of the second 
half of the 12th century32 does not necessarily mean that 
that layer dates from the 12th century. The layer might 
be (much) older, or the artefact may have ended up there 
much later. All it means is that the sand layer does not 
date from after the second half of the 12th century. The 
first, undisturbed layer deposited over an artefact indicates 
the post-quem date. The Valvata layer at any rate dates from 
after this period. Besides, only in the case of an (presumed) 
even sedimentation rate can an assessment be made of when 
a vessel sank. In the southeast of the Noordoostpolder, the 
occurrence of the Oude Sloef or Almere deposits between the 
Detritus Gyttja and the Valvata layer is limited to the areas 
above the Pleistocene channels.33

Fig. 9.5a clearly shows that above the disturbance caused 
by the wreck the Almere (or Bandjes Sloef) deposits are 
alternatingly more or less undulating. The strongly humic 
layered deposit into which the wreck sank displays a more 
even sedimentary pattern. The vessel or wreck probably 
ended up here during an episode of (much) increased flu-
vial activity. Subsequently there was a prolonged period 
of variable, at times violent sedimentary activity, during 
which besides the deposition of new layers also old layers 
may have been cleared away. Dating the sinking of the 
wreck to within a relatively short period on the basis of 
the soil profile therefore remains a fraught endeavour; in 
this case it can only be stated that it happened roughly 
between ca 1250 and 1350. 

The heightened hydraulic activity apparent from the soil 
profile and presumable date of the Ens cog’s final sinking 
to the Almere lake bottom puts into doubt the possible 
link (as proposed by Ente34) between the storm flood of 
1170 and the increased activity of the IJssel and as a pos-
sible causative agent in the breaching of the peaty barrier 
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between Schokland and Elburg.35  It seems more likely 
that the increased activity of the IJssel, which downstream 
of Kampen sought an exit in a NNW direction mainly 
through several distributaries, must have occurred at a 
later date (viz. at the time of, and after the sinking of the 
Ens cog). Maybe the Bandjes-Sloef deposit can be linked 
to this heightened hydraulic activity. Taking into account 
the presumably quite advanced age of the vessel at the 
time of its sinking, dating its construction (see below) 
cannot yield more information than that this hydraulic 
activity occurred a considerable time after that date. 

Sintel (nail) clamps
No objects of any inventory were found in or near the 
wreck that might allow a closer dating of its sinking. 
The encountered transitional type (C2/D) and the sintel 
clamps D and D(1) are dated between the second and the 
final quarters of the 13th century.36 Judging by other, 
well-dated finds,37 the small and rather variably shaped 
central parts of the sintels appear to have been common 
from the first quarter of the 13th century, and especially 
around the middle of that century. 
Recently (end of 2006) the wood of the dugout vessel 
Meinerswijk III38 could be dendrochronologically dated. 
The wood must have been felled (the vessel must have 
been built) in the first quarter of the 13th century.39 In 
this boat, and in the punt-like craft found nearby, the sin-
tel nails of types B and B/C were used. In some places in 
the dugout boat, clear traces were found that pointed to 
repair to the sintel nail clamped moss caulking. This can 
also be inferred from the two types of sintel nail encoun-
tered. Besides, various imprints were found where sintel 
nails had once been.40

Taking into account the fairly rapid change in shape of 
sintel nail to sintel clamps around the 1150-1225 period 
(type D probably was in general use by ca 125041), it may 
be stated that the Ens cog was most probably built in the 
second quarter or around the middle of the 13th century. 
The general condition of the wreck suggests an age of ca 
50 years or more, which would mean that the wreck must 
have sunk into the floor of the Almere lake towards the 
end of the 13th century or in the early 14th century. 

35. See also the Dronten-I cog, section 11.1.
36. Vlierman 1996a, 76-42.
37. Idem, 68-70, 73 and 74.
38. Reinders 1983, 21-35.
39. RCE file, Lelystad.
40. See Reinders 1983, 26 fig. 19.
41. Vlierman 1996a, 51-52.
42. Crumlin-Pedersen, 1979, 31 fig.2.12; Westphal 1999, 104; Hocker 2000, 50-55.
43. Reinders 1983, 15-20 and Appendix 1.
44. Vlierman 1995, 91-104; Vlierman 1996b, 115-119 and appendix 15; Van Holk  2001, 103-117; Vlierman 2002, 133-134.
45. Vlierman 1996a, 26-28, 53 and fig. 11.
46. Reinders 1983, plate 1D.

Dendrochronology 
No dendrochronological analysis was performed. During 
the drawing of the stern- and stem hook and frame 4 in 
February 2008, it was established that all three pieces 
might yet allow such analysis, and that there even is some 
of the bark in the hooks, required for a precise date, and 
indeed sapwood in the frame. The drilling of samples 
may be performed almost without damage and be easily 
repaired. Tree-ring analysis is of crucial importance for 
identifying the provenance of the timber (the ship), and to 
see whether the tree rings match the previously assessed 
date. 

Parallels to other 12th/13th-century finds of ships and 
ship's timbers
A fully carvel-built underwater body is know also from 
the Nijkerk-I cog (Chapter 8) and of the Danish Kollerup 
and Kolding cogs.42 The two Danish ships date from the 
end of the 12th century. It is very well possible that the 
clinker construction of the Ens cog was made with thin 
treenails. Such fastenings were applied in the recovered 
punt-like boat from Meinerswijk43 and vessels of un-
known type from Hattem, Amsterdam and Rotterdam.44

Trapezoid, and subsequently triangular, ‘open’ seams with 
sintel nail clamped moss caulking between the carvel-
built planks, and the use of mixed thin and thick treenails 
and their irregular application (one or two treenails per 
plank width), are known mostly from barge-like river-
craft of the 10th to 13th centuries. The trapezoid seams 
were used up to ca 1200 (or maybe a little longer locally). 
During the latter half of the 12th century also seams ap-
pear that are triangular in section.45 

The drawings of the punt-like vessel from Meinerswijk 
indicate that part of the bottom seams had been reamed 
into a triangular profile.46 The study of the Ens cog 
prompted a closer look at the preserved moss caulking 
from that punt-like vessel. It then became clear that its 
seams were not triangular, but fully trapezoid and open, 
with a greatest exterior width of ca 1 cm, and 0.1 - 0.3 
cm on the inside of the shell. Triangular seams, covering 
just half or less of a plank’s thickness, presumably first 
appeared around the mid 13th century. Nails with round-
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heads, and especially with thin, flat heads are known so 
far only from vessels of the 13th century or older. The 
early-13th-century punt-like boat from Meinerswijk con-
tained not only nails with flat heads, but also specimens 
with somewhat convex (pyramidal) heads. 

9.9 Summary

Ship
The relatively small vessel from lot Q75 in the Noor-
doostpolder, excavated in the early years of nautical 
archaeology in the former Zuiderzee area, has for many 
years been an important find in international theoretical 
thinking about the evolution of the cog. Its merely 2 cm 
thick shell planks, its frames just 10-12 cm thick and 
wide, and its thin stern and stem indicate that it had been 
a fairly light ship, built of oak. The rake of the stern and 
stem was nearly identical. Of particular interest was the 
fully carvel-built underwater body, which until then was 
known only from the late-12th-century Kollerup cog, 
the Kolding cog of ca 1250, and from the Nijkerk-I cog 
of the second quarter of the 13th century. In the first two 
ships, however, the ends of the seams towards the stern 
and stem are in fact clinker-built, which may be due to 
the considerably larger dimensions of these ships and 
their greater plank thickness. The Kollerup cog has E 
strakes which at the top are thicker than the rest of the 
strake. This produces a quasi-clinker join to the F strakes. 
Although unlikely, we might consider clinker construc-
tion also in the equivalent place in the Ens cog, with the 
subsequent strakes higher up (also) attached clinker-style. 
However, it is not altogether impossible that the upper-
most strakes of the vessel, as in the Kollerup cog, had 
been built in carvel fashion. 

The shell strakes were each fastened to the frames with 
two oak treenails just 2 cm thick, sometimes with only 
one. The carvel seams gaped, and had been closed from 
the outside with sintel (nail) clamped moss caulking. 
The clinker seams between the strakes mutually had been 
secured either with double-clenched iron nails or with 
thin treenails. The seams between these strakes had been 
caulked on the inside, but may have been caulked on the 
outside too. At the scarfs, the plank ends stood proud of 
the shell by about 0.5 cm both on the inside and the out-
side, and were fastened with just 4 nails in the scarfs. The 
boat had no false stern, though presumably it did have 
a false stem on the bow. The topmost four clinker-built 
strakes ran on to the front and rear of the stern- and stem-
post. It is fairly certain that the vessel had cuddies aft and 

fore, and a mast that probably stood in a short mast step 
that was fixed to the frames. That it carried a square sail 
would be obvious. Most probably the hull had an open 
ceiling, which at the top consisted a thick plank, a shelf 
beam, a covering inwale or an inwale. The bilge ceiling 
strakes most probably were a bit thicker than the other 
ceiling boards, and like the mast step, may have been 
joggled to fit the frames. Instead of ceiling boards, the 
vessel may have had a loose  plank bridge between the 
bilge ceiling strakes. 

The cog was kept on course with a stern rudder. Together 
with the Nijkerk-I cog, it is the (Dutch) archaeological 
proof that the stern rudder existed even before the mid 
13th century. The curious beechwood keel beam probably 
was a replacement, while the two oak skegs have not been 
observed on any other (Dutch) cog find. The ship most 
probably was used for passenger transport and light car-
goes. No evidence was found to suggest fishing activities. 
The characteristic hooks at either end of a keel beam, and 
the shape and dimensions of the underwater body indicate 
that we are dealing with a small cog, suitable for inland 
waterways and Lake Almere/the Zuiderzee. Whether it 
was suitable also for undertaking longer voyages, sailing 
the Waddenzee, is debatable. The garboards were fixed in 
an unusual way below the top of the keel beam, by seams 
closed with sintel (nail) clamped moss caulking from 
above and below, whereas the seams of the rest of the un-
derwater body were caulked only from the outside. This 
supports the impression that the beechwood keel beam 
with its oak skegs was a replacement and an alteration to 
the original situation. 

The reconstructed principal dimensions are: 

• Length over the stern and stem  11.2 m 
at gunwale level            

• Largest width at gunwale level    3.5 m 
Height of the stern 1.9 m 
(keel line to the top gunwale)

• Height of the stem  2.5 m 
(keel line to the top gunwale)

• Height of the side amidships  1.5 m 
(keel line to the top gunwale)

Dating
From the disturbance of the soil profile we can only estab-
lish that the vessel came to rest at the findspot roughly 
between 1250 and 1350. Presumably the wreck, floating 
under water, had been washed along from elsewhere as 
a result of increased fluvial activity, and, judging by its 
condition, repairs and incompleteness, might already have 
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been abandoned or scuppered, at least 50 years old, by 
the time it sank to the bottom of Lake Almere near the 
then mouth of  the Zwartewater or one of the contempo-
rary IJssel distributaries. The types of sintel (nail) clamps 
suggest that the cog was built in the second quarter or 
around the middle of the 13th century. This means that 
the intensified fluvial activity of the IJssel must have oc-
curred considerably later than Ente47 assumed. The ‘gap-
ing’, triangular caulking seams in the carvel underwater 
body and the slight number of iron nails with flat, round 
heads also support a construction date in the 13th century. 
Tree-ring analysis of the preserved hooks and frame may 
one day reveal whether the construction date based on 
sintel (nail) clamp typology is correct, and even indicate 
the provenance of the timber (and the ship).  

47.  Ente 1973, 146-147.
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10.1 Find conditions1

10.1.1 Discovery and investigation

On 23 October 1952, Mr R. Terpstra from Kamp Rutten 
reported the discovery of a shipwreck to Mr G.D. van 
der Heide of the Archeologisch Museum voor het Zuid-
erzeegebied at Middelbuurt, Schokland. It had been hit 
upon during the laying of drain 14 in lot A57 in the 
Noordoostpolder. Terpstra stated that the wreck lay em-
bedded in peat. In his confirmation of the report, dated 1 
November 1952, Van der Heide requested Mr A. Vos of 
the Nederlandsche Heidemaatschappij at Lemmer to leave 
the wreck as intact as possible, if necessary relocating the 
drain somewhat. Terpstra was asked to leave the wreck in 
place until a suitable moment for its excavation. 

On 20 September 1982, the Museum voor Scheepsarche-
ologie at Ketelhaven received a report by telephone of a 
find of a shipwreck in lot A58 in the Noordoostpolder. 
The site was visited the very same day. However, nothing 
was known about such a find in this field. Yet the tenant 
farmer did remember that two years before, the neigh-
bours, when improving their drainage, had bulldozed up 
some ship’s timbers from lot A57. To clarify matters, a 
visit was subsequently paid to Mr D. Klijnstra, the tenant 
farmer of lot A57. In his yard lay a heap of ship’s timbers 
(fig. 10.2), including some eye-catching ones: a near-com-
plete keelson in three pieces, including a broader mast-
step area with the cavity to take the heel of the mast, as 
well as some parts of massive floor timbers and a complete 
one. This was sufficient evidence to understand that here 
was a late-medieval ship of considerable dimensions. The 
1952-file had not mentioned the nature of the wreck, 
nor had any exploratory investigation been carried out 
up till 1982. In consultation with Mr Klijnstra the site 
could be visited immediately and the wreck staked out. 
By probing, it was established that shallow-lying tim-
bers were present over a length of 17 m and a maximum 
width of 5 m. From a small hole dug at the stern or stem, 

1. Translated by Xandra Bardet.
2. The wreck lay at an angle with respect to the boundary ditch A57/58, with the bow towards the southeast, and at ca 80 m from it. The stern lay 

at ca 90 m away, while the distance to the boundary ditch with the farmyard was 143.5 m (figs 10.3 and 10.4); Ordnance map, sheet Rutten 15H, 
coordinates 176.300/537.400, with the highest elevation at ca 3 m below NAP, Hydrographic map 1921, low water mean. The findspot lies ca 2 km 
from - and almost exactly south of - the harbour of Lemmer.

a proto-stoneware sherd was recovered; it was decided 
that we were probably dealing with the underwater body 
of a large and heavily built cargo vessel, probably a cog, 
dating back to at least the 14th century.2 Soon after, the 
timbers languishing in the farmyard were transferred to 
the museum at Ketelhaven.  

The excavation took place between 3 June and 21 August 
1985. The shallow position of the wreck was a reason for 
fully excavating it manually. The staff of the department 
of Nautical Archaeology of the RIJP were during the 
first week assisted by a group of vocational pupils of the 
Copernicus comprehensive school at Dronten, supervised 
by two teachers (fig. 10.5), and later by volunteers of the 

10The Rutten cog1

Fig. 10.1. General view from the stern with the repositioned frames, 
keelson and riders. Fig. 10.2. The ship's timbers ripped from the wreck in 1980. 
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Fig. 10.3. The findspot of the Rutten cog in today's Noordoostpolder. 

Fig. 10.4. Ordnance map of the Kingdom of the Netherlands, 1861 (scale 1:10,000), with the location of the Rutten cog. 



281

antiquarian society ‘Arent thoe Boecop’ from Elburg. Two 
interns also took part in the field. One of them, A. Vos, 
wrote an internship report.3 Initially one fore-and-aft and 
two transverse (profile) dams were left standing over the 
wreck, and the topsoil was dug away around them. The 
transverse sections were taken down further and drawn 
(fig. 10.6 and Plates 10.I B and C). The sections were 
analysed by R. Koopstra of the Department of Pedology 
of the RIJP and explained during an excursion of the staff 
of this department (figs 10.7a and b).  

3.  Vos 1987.

The fore-and-aft profile dam and the dam across the af-
terbody were then removed, after which the remarkable 
variegation of the soil was exposed by rabotage, revealing 
the part of the ship damaged by the bulldozer in 1980 
(figs 10.8 and 10.9). In this phase a start was made on 
drawing the overview drawing (Plates 10.I A and  10.II 
A). After the soil disturbance caused by the wreck and the 
surrounding area had been documented in drawings and 
photographs, the levels overlying the wreck were taken 
down right to the timbers (figs 10.10a and b and Plate 

Fig. 10.5. Removal of the topsoil by students of Copernicus comprehensive school at Dronten.

Fig. 10.6. Section showing the soil profile and the wreck with ballast stones in the afterbody. 

Ploeghsoil with drain

Ship’s timber

Peat

Humic Almere clay

Pleistocene sand

Ballast stones
O m 1 mSand with small bands of peat (redeposited)Redeposited peat 1 m



282

Fig. 10.8. General view from the bow, during the first phase of rabotage, 
the removal of the longitudinal (profile) dam and the clearing of the part of 
the wreck damaged by the bulldozer in 1980. 

Fig. 10.9. General view of the excavation showing the patchy pattern of 
sediment: among the dark peat, the pale sand disturbed by the sinking 
ship. Note the timber fragments left by the bulldozer.

Fig. 10.10a. General view of the excavation during the uncovering of the 
ship's timbers and the ballast stones.

Fig. 10.7a.  Mr R. Koopstra of the pedological department of the RIJP, 
explaining the soil profile to his colleagues. 

Fig. 10.7b. The author lecturing on the wreck.
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Fig. 10.10b.  The uncovering of the wreck, viewed from the bow.
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10.II B), and the overview drawing was completed. Along 
one long side of the excavated area, pump pipes were in-
stalled, allowing the excavation to be kept dry during the 
fieldwork, to pump up water to keep the timbers wet and 
to clean them, and to fill the excavation up with water 
over the weekends. During the investigations, those parts 
that were not being worked on would be covered with wet 
jute sackcloth and plastic sheeting to keep the exposed 
wood from drying out. 

After removing the ballast stones and detached construc-
tion elements and cleaning, photo's of the situation of the 
whole wreck were taken (figs 10.11a and b). Subsequently 
the frame parts, keelson and riders removed in 1980 were 
put back in their original places as much as possible (figs 
10.1 and 10.12). After this, the longitudinal and trans-
verse sections were measured in and drawn (Plates 6.II C 
and D) and from the top of a cherry-picker, photogram-
metric recordings were made by the Meetkundige Dienst, 
Delft. After the frames were removed, the shell of the un-
derwater body was documented and finally the keel plank 
and hooks. All ship’s parts were transferred to Ketelhaven. 
Various finds were recovered from the wreck; they are 
described in section 10.5. The field research drew a great 
deal of attention from the regional and national press and 
the NCRV channel featured the excavations in its tv pro-
gram Achter het Nieuws on 12 July 1985. As a result of all 
the media attention, the excavation was regularly visited 
by enthusiasts. The Glavimans Symposium 1985 on nau-
tical archaeology in the Netherlands, and the 1985 Annu-
al Report of the Nautical Archaeology subdivision of the 
RIJP both briefly gave attention to the excavation of the 
Rutten cog bottom.4 The stoneware finds were discussed 
in an overview of stoneware recovered from excavated 
shipwrecks in the Netherlands.5 

10.1.2 Geology and stratigraphy
The top view of the excavated area and the cross-sections 
(Plates 10.I A, B and C) show that around the wreck still 
parts of the Holocene peat layer had survived. The ship 
had sunk right through this soft peat and worked itself 
into the underlying Pleistocene sand to a depth of some 50 
cm. It was not until after (most of) the timbers above the 
underwater body had gone that it was possible for regular 
sedimentation to occur inside the wreck remnant. On the 
bottom of the vessel this was mainly redeposited peat, 
alternating with sandy layers containing thin peaty bands. 
This material derived from the immediate vicinity. At a 
higher level, a layer of Almere clay was deposited in some 
parts. On the southwest side of the wreck it is clear to see 
that the remaining areas of peat and the sand/clay deposits 

4. Oosting 1987b, 57-63.
5. Vlierman 2010, 192-2.4.

were disturbed in the cavity created by the sinking wreck, 
and in some parts were destroyed altogether. These gaps in 
the peat and in the deposit of Almere sediments became 
filled with sandy Zuiderzee sediment, interspersed with 
seashells. This may mean that most of the peat on the west 
side of the wreck was not eroded until the 17th century 
or later. The layers of Almere sediment between the sur-
viving ‘islands’ of peat on the northwest side of the wreck 

Fig. 10.11b. The same, viewed from the stern.

Fig. 10.11a. General view from the bow: the underwater body and the 
area of the frames ripped out by the bulldozer in 1980. 
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Fig. 10.12. General view from the stern with the repositioned frames, keelson and riders.
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revealed a distinct pattern of (strong) currents from the 
south. Owing to the nearby coast, the sediment sequence is 
incomplete, and hence provides no closer dating evidence 
than that the ship must have sunk before ca 1600. 

10.1.3 The distribution of land and water; medieval 
occupation
On the distribution of land and water in the medieval 
Noordoostpolder area, Wiggers writes that in the 9th 
century land extended at least 2 to 3 km south of the 
present town of Lemmer.6 The area west of this extended 
even more than a kilometre further southwards, and about 

6. Wiggers 1955, 191-195 and fig. 108.

2 km south of Lemmer the coastline ran southwards to the 
present town of Emmeloord. The findspot of the cog lies 
in the area that in the 9th century and probably well into 
the 12th century still was dry land. The vessel presumably 
became stranded close to the mouth of the peatland chan-
nel on the bank of which lay medieval Lemmer (Lenna). 
Medieval potsherds have been found in some places in this 
original land. Such was the case at ca 1.5 to 2 km west of 
the cog findspot; in Section K, 5.5 to 6.5 km southeast 
of it; at ca 8 km south of the wreck; and a little northeast 
of the modern village of Espel (fig. 10.13). The clay-on-
peat land probably was inhabitable only from the 9th 
century onwards. The erosion of the inhabited landscape 

Fig. 10.13. The rough distribution of land and water in the 9th to the latter half of the 12th century, the findspots of late-medieval potsherds, the castles 
of Kuinre and Vollenhove, and the locations of the Rutten cog (1) stranded ca 1300, the Kuinre cog (2) abandoned ca 1400, the Marknesse cog (3) founde-
red ca 1375, the Kraggenburg cog (4) foundered ca 1320-1335, and the Ens cog (5) washed downstream ca 1275-1325. 
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in the Noordoostpolder area locally started even before the 
turn of the 13th century. It is unclear what was the exact 
nature of the sherds recovered west of Lemmer (Section 
A). In the K Section it was mainly 15th- to 16th-century 
material; around (the castles of) Kuinre, 12th-15th-cen-
tury material; and from Section C around Espel come 
11th- to 13th-century sherds. Similar sherds turned 
up on the northeast side of Schokland, while mainly 
13th-/14th-century material was found on the southwest 
side of this island. The relatively small number of finds 
suggests that these findspots do not represent (substantial) 
settlements. The closest medieval settlement on record 
was Lemmer. Lemmer is mentioned in documentary 
sources as early as 1228 and 1236. The adjacent part of 
the Almere/Zuiderzee was well navigable, which in due 
course was to make Lemmer a major port for inland ship-
ping and transport across the Zuiderzee.7  

10.1.4 Condition and wreck formation
The ship’s timbers found stacked beside a farmyard in 
1982 had been lying exposed for two years and as a result 
had dried out in an uncontrolled way. Thanks to the ex-
cellent quality of the wood, the surface of most timbers 
had been little affected. Some timbers had become warped 
to some extent. The greatest damage to the pieces had 
been inflicted by the bulldozer. Despite its slight depth 
below the surface, the remainder of the wreck still lying 
in situ also was in fine condition.  

The presence of a still intact layer of Holocene peat to 
the southeast and east side of the wreck, and ‘islands’ of 
peat around the southwest to north sides suggest that this 
undisturbed deposit at the time of the ship’s foundering 
must have been continuous and higher. In other words, 
the sea was shallower locally and the ship must initially 
have floated and scraped across the peaty bottom before 
becoming stuck. Therefore, it seems very likely that this 
vessel did not come to grief by sinking, but that it be-
came stranded on the then shore or closely inshore. 

Judging by the reconstructed height (section 10.2 and 
Plate 10.III A) and the depth below ordnance datum 
(ca 3 m -NAP), we may assume that initially the wreck 
emerged some metres above the water. Its solid construc-
tion and massive timbers mean that it would not have 
been easily ripped apart by the waves. Hence it seems 
quite likely that all accessible timbers, both above and 
below the water, would have been recovered by the local 
population, including the inhabitants of nearby Lenna 
(Lemmer). Most timbers would have done very well for 
structural timber; other pieces might be gathered for fuel. 

7.  Van der Aa 1846, Vol.7, 181 f.f.

This would explain the absence of virtually all the ship’s 
parts above the turn of the bilge. This robbing probably 
occurred quite soon after the stranding, after which the 
remainder was embedded in, and covered over by Almere 
sediments. Subsequently the adjacent peatland will have 
gradually eroded. The wreck then remained unaffected 
until its discovery and eventual excavation. 

10.2 The ship

In describing and drawing the vessel’s reconstruction, the 
data of the reference wreck and those of the other large 
cogs served as a source of information and comparison.

10.2.1 Documentation and reconstruction

Documentation
It was mentioned above that a survey drawing was made 
of the situation in situ (Plates 10.I A and 10.II A). Also 
sections across the afterbody and forebody were drawn 
(fig. 10.6 and Plates 10.I B and C). After the frame tim-
bers removed in 1980 had been replaced into their ap-
proximate original positions, one fore-and-aft section and 
fourteen transverse sections were measured in and drawn. 
For the latter a graduated pole was used (fig. 10.14). The 
longitudinal section was measured in with the aid of a 
horizontal tape measure and a surveyor’s level and rod. 
On the basis of the survey drawing (Plate 10.I A) various 
sketches were made, showing the pattern of frames and 
keelson, the shell and various details. In the internship 
report by A. Vos the observed phenomena and features 
were described. All parts of the wreck were numbered and 
after the field research were transferred to the workshop at 
Ketelhaven, where in 1986 they were drawn to scale 1:10.  
In the course of the excavation numerous black-and-white 
photos, colour slides and photogrammetric recordings 
were made. 

Reconstruction
The virtual absence of any parts higher than the bilge 
strakes renders it impossible to achieve a full hull recon-
struction. The overview of the situation found in situ and 
the cross-sections drawn in the field (Plates 10.I A and 
10.II C and D) show how the damaged underwater body 
was uncovered. Several frame parts found detached above 
the wreck could not be replaced into the wreck in the 
field, owing to warping; hence they are omitted from e.g. 
fig. 10.12. For the reconstruction on paper, first a number 
of field sections (the more complete ones) were drawn, 
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followed by the top view with all recovered and replaced 
parts of the frames. The longitudinal section drawn in the 
field was complemented with the recovered frame timbers 
and the shell planks of the reconstructed port side (Plates 
10.III C, 10.II B and 10.I C). Thanks to especially the 
recovery of the complete lowest port futtock of frame 23 
(j in Plates 10.I A and 10.II A), insight could be gained 
into the strake pattern, and the widths of the planks 
above the bilge strake up to a height of about 1.8 m above 
the keel line, and the angle of the everted side could be 
established. The oblique cross-cut head of the futtock 
suggests that it had supported a protruding crossbeam. In 
the Doel-I cog, (Chapter 20, figs 20.23a and b) a similar 
futtock/crossbeam construction was observed.

The offset on the inboard face of the futtock at the level of 
strake E suggests that here it supported some transverse 
connection. To gain an impression of the possible dimen-
sions and lines of the ship, a hypothetical reconstruction 
of the cross-section at frame 23 up to the gunwale (Plate 
10.III C) was made, based on comparable constructions 
observed in other large cogs. As a starting point it was 
assumed that the head of the mentioned futtock indeed 
supported a protruding crossbeam. The height of this 
beam with respect to the keel line is lower than that in 
other large cogs. Judging by the length of the keel plus 
hooks, the rake of the stern and stem, and the width of 
the hull at frame 23, we are without any doubt dealing 
with a vessel surpassing the Nijkerk-II, Doel-I and Bremen 
cogs in size. 

Taking into account its massive construction, the vessel 
must have been higher than any of these as well. Hence 
it seems very likely that the Rutten cog had two tiers of 
protruding crossbeams. The hypothetical transverse con-
nection at the level of strake E, mentioned above, may 
well have supported a floor. Fragments of loose planks of 
conifer wood (including K in Plates 10.I A and 10.II A) 
most probably were part of this floor. The hypothetical 
section at frame 23 shows what the construction may have 
looked like. The top view (Plate 10.II B) is complemented 
with the presumable number of side strakes indicated in 
section 23. Also a side elevation is drawn of the starboard 
side with stern and stem, and the proposed double tier of 
protruding crossbeams and the locations of the transverse 
supports of the presumed floor.  

10.2.2 Construction and layout of the hull

Keel plank
The keel plank is 7.12 m long and provided with two 
lipped flat scarfs with lengths of ca 50 cm (aft) and ca 60 
cm (fore) which join it to the hooks. The overall length of 
the keel plank plus hooks was ca 15.6 m (Plate 10.II C). 
At its after end the keel plank is 42 cm wide, midway, 50 
cm, and at its forward end, 40 cm. Its thickness is 15 cm 
aft and 16 cm forward. Its section is virtually rectangular 
over most of its length, but slightly trapezoid towards 
the stern and stem, with the smaller side below. At the 
scarfs, the keel plank is fastened to the stern- and stem 
hook with four rows of nails (two of four nails and two of 
three); in both cases, rows driven from below alternating 
with rows driven in from above. The points of the nails 
were double-clenched, i.e. beaten sideways and driven 
back into the wood. 

Stern hook
The horizontal part of the stern hook (including the scarf) 
will have been ca 5.6 m long. The after end had been 
damaged by the laying of the drainage tube in 1952, 
which made it impossible to establish its precise length 
(fig. 10.15 and Plate 10.II C). Its width at the scarf is 42 
cm and at its after end ca 16 cm. In section, the horizon-
tal part from the scarf to its after end has a progressively 
narrowing trapezoid shape with its narrowest face below. 
Aft from the scarf, the thickness increases from 15 to 18 
cm over a length of 3.85 m. This is followed by an up-
ward-curving line until at 4.05 m from the scarf it reaches 
a thickness of 30 cm. The next part has a straight upper 
contour that continues to the base of the rising part, 
where the hook is 40 cm high or thick. In the sides of this 

Fig. 10.14. Interns J. Cupido and A. Vos measuring with the graduated 
rod and drawing the sections.

Fig. 10.15. The stern hook, part of the keel plank, the lipped flat scarf, 
and the sintel nail clamped moss caulking in the seam between the hook 
and the garboard. 



290

high horizontal part of the hook, 5-cm-deep rabbets were 
cut, into which the garboards had been nailed. The rising 
part of the hook is missing, so it cannot be established 
how high it extended above the keel line, but probably 
this was between 1 and 1.5 m. The rabbets for fixing 
the hood ends of the garboards and the two subsequent 
strakes most probably continued into the rising part of 
the stern hook.

Sternpost
There is no doubt that on the stern hook stood a sternpost 
connected to it by a flat scarf. Nothing was recovered of 
this post. Its rake presumably was ca 117º. 

False stern
The cog almost certainly had a false stern. Plates 10.II C 
and 10.III A show what the stern construction as a whole 
may have looked like. On the stern hook, sternpost and 
false stern a number of gudgeons had been fastened for 
suspending the rudder. Nothing was recovered of the false 
stern and the gudgeons. Some fragments of corroded iron 
might have belonged to the latter. 

Rudder 
The Rutten cog was without any doubt steered with a 
stern rudder.

Stem hook 
The horizontal part of the stem hook, including the scarf, 
has a length of 4.05 m. Part of the rising part had sur-
vived, while also some of the detached timbers could be 
fitted into the reconstruction. Exactly how high this part 
of the hook extended above the keel line could not be 
ascertained - as was the case with the stern hook. Probably 
this was about 1.7 m (Plate 10.II C). On the front of the 
underside of the stem hook, a piece ca 12 cm thick had in 
antiquity been cut away over a length of ca 0.9 m and re-
placed by an elongated-triangular piece that was fastened 
with nails to the stem hook with a flat scarf and two iron 
strips. Originally the keel line of the intact stem hook 
almost certainly was perfectly straight, until it became 
damaged. As it was replaced, it was taken into account 
that the ship would be landing on, for instance, sandy 
shores, and, witness the iron strips, the keel line was giv-
en a slight rise (figs 10.16a and b, Plate 10.II C). At the 
base of the rising part of the hook and in the false stem 
too some degraded parts had been hewn out and replaced 
by new inserts which were fastened with nails. We may 
assume that in the course of the ship’s working life the 
bow was seriously damaged and subsequently repaired on 
at least one occasion.   

Stempost
On the stem hook, and connected to it by a flat and slent-
ing scarf, there must have stood a stempost. Nothing was 
recovered of this timber. In the reconstruction the stem 
has a rake of 119°. 

Fig. 10.16a & b The starboard face of the stem hook, with the garboard 
and behind it the bottom strakes of the port side and the repairs to the 
stem hook. 
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False stem
The cog had a false stem as well as a false stern. A small 
part of it was uncovered in situ. As mentioned earlier in 
discussing the stem hook, the lowermost part of the false 
stem had been repaired with some inserts. Plate 10.III 
A shows what the bow construction as a whole may have 
looked like. 

Bottom and sides
The hull on either side of the keel plank was most probably 
built up out of sixteen strakes (A to P). For the bottom, 
planks were used with a width of 50 cm or more. In the 
sides, in as far as could be established, the planks were 
narrower. For the reconstruction it was assumed that the 
shell planks through which the crossbeams protruded may 
have been somewhat thicker and wider than the other 
planks of the sides. The planks composing each strake were 
joined with long sloping flat scarfs (1.10 to 1.35 m). The 
nib ends of the overlapping planks, 4 to 5 cm thick, stood 
proud of the shell both on the inboard and outboard sides 

(fig. 10.17). As a result, the overlapping planks in most 
places had a joint thickness of 10-12 cm. Generally they 
were fastened together with four rows of nails, sometimes 
three. Two rows of five or six, and two rows of four or five 
nails. Alternatingly, rows of five/six, and of four/five nails 
were driven in from the inside and from the outside. The 
points of the nails emerging through the planks would be 
twice beaten sideways and driven back into the wood (dou-
ble-clenching). 

Bottom
The bottom consists of the keel plank and four strakes 
(A to D) on either side of it. The garboards (A strakes) 
were fully preserved. Parts of the B to D strakes towards 
the bow and stern are missing (figs 10.18a and b). The 
first three strakes are composed of two planks. The port 
D strake at the stern includes a short third plank (ca 1.2 
m long). The planks are arranged according to a ‘broth-
er-and-sister pattern’, with scarfs in similar positions in 
equivalent strakes to port and starboard. The garboards 

Fig. 10.17. General view of the bottom of the Rutten cog, with the plank 
ends standing proud at the scarfs. Viewed from the bow.

Fig. 10.18a. General view of the bottom in the afterbody. In the fore-
ground, the scarf joining the stern hook and the keel plank, and the scarfs 
in the garboards (A strakes). 

Fig. 10.18b. General view of the bottom in the forebody with the rising part 
of the stem hook and the scarf joining the stem hook to the keel plank.
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are flush-laid against the keel plank. On the seams with 
the B strakes they are slightly bevelled, which makes them 
look as if they are joined clinker-fashion. The lower edge 
of the B strakes was similarly bevelled. These bevelled 
edges were not nailed together, and no sintel clamped moss 
caulking was put onto the seam. The B, C and D strakes 
are all joined carvel-style, be it that from about frame 8 
towards the stern and from frame 22 forward they were 
wider and were joined clinker-style to the previous strake. 
Planks up to 10 m long were used for the bottom strakes. 
Indeed the maximum width of the B strake is over 60 cm, 
while the thickness of the garboards in some parts is 8 cm. 
The other planks are on the whole 5 to 7 cm thick. The 
hood ends were nailed into the rabbets in the hooks, while 
the clinker-built joins were fastened with double-clenched 
nails. Apart from this, the connections between shell planks 
consisted only of the nailed scarfs and the V-shaped floor 
timbers treenailed to the bottom planks. 

Sides
Of the sides, just a few fragments of the bilge or E strakes 
were recovered. The other strakes up to the gunwales 
were entirely missing. Thanks to the presence of a few 
futtocks, especially the lowermost port futtock of frame 
23, something can be said about the width of the strakes. 
In the case of the E to H strakes, this is 35, 26, 23 and 40 
cm, respectively. For the hypothetical reconstruction of 
frame 23 it was assumed that these varying plank widths 
prevailed right up to the gunwale. The only scarf en-
countered in the fragments of starboard strake E suggests 
that this strake consisted of three planks. Judging by the 
overall length of the F to P strakes, it may be assumed 
that these too each comprised at least three planks. Above 
strake D, all planks were joined entirely by the clinker 
method from stern to stem. In every case, the land in the 
seams probably was ca 6 cm wide. In the reconstructed 
section of frame 23, the angle of the side above the lower-
most crossbeam was ca 104º. 

Caulking method and the shape of the carvel seams; 
sintel clamped moss caulking
The plank edges of the flush-laid bottom strakes were 
partially bevelled, which on the underside created a seam 
of triangular section ca 2 cm wide and 3 cm deep. These 
seams were filled from the outside with strands of moss 
and covered with moss laths of split oakwood about 2 cm 
wide, 0.5 cm thick and cut to an oval section. These laths 
in their turn were fastened with wrought-iron sintel (nail) 
clamps sintel nail clamped moss caulking, fig. 10.19). On 
the inside of the shell these planks abutted on each other. 
Wherever sintel nail clamped moss caulking was applied 
on the inboard side of the clinker seams, the outside/

Fig. 10.19. Sintel (nail) clamped moss caulking in the clinker seam bet-
ween the starboard D and E strakes amidships.

Fig. 10.20. The application of sintel (nail) clamped moss caulking in the 
seams of triangular section in the carvel-built bottom (A); and between 
the clinker-built strakes of the sides, inboard and outboard (B); and at the 
plank ends in the scarfs of the shell strakes (C). 

A.

B.

C.
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upper edge of the lower strake had been previously bev-
elled, thus creating a seam of triangular section between 
this plank and the plank to be fastened above it. These 
seams are about 2 cm wide and 2.5 cm deep. On the out-
board side, the seams of the clinker-joined planks were 
also closed with sintel nail clamped moss caulking. Here, 
by contrast, no triangular gap had been made, but the 
strands of moss were pushed into the angle between the 
overlapping, 4-5 cm thick plank and the plank below 
it, and secured with moss laths and sintel clamps. The 
plank ends at the scarfs are closed in the same manner on 
the outside (fig. 10.20). Furthermore, sintel nail clamped 
moss caulking was applied to some cracks in the planks to 
repair them from the outside (Plate 10.III B). The sintel 
nail clamps used in the ship are of the type C1/2/(D) and 
D(1). These shapes were in use during the second and 
third quarters of the 13th century.8 

Macroscopic determination and pollen analysis
For caulking, pure Sphagnum moss was used in the Rutten 
cog. The examined pollen sample was found to comprise 
60% of tree pollen and 40% of herbaceous plants. The 
moss must have been gathered in eutrophic surroundings 
- probably a disturbed area with a small peatbog, arable 
land and oak woodland with beech and hornbeam (for a 
detailed description of the findings, see Appendix.9 

Frames: floor timbers, V-shaped floor timbers and fut-
tocks
The hull is held in shape and reinforced principally by 
the frames (fig.10.21 and Plates 10.II B and 10.III C). 
Between the angles of the hooks aft and fore, there are 
thirty of them (0 to 29). The precise number of frames in 
the hull cannot be ascertained; probably there were five 
more fitted to the sternpost (-1 to -5) and seven to the 
stempost (30 to 36), which would bring the total up to 
42. Remarkably frame 26 has no floor timber, just short 
of the thicker part of the stem hook. Treenails in the shell 
strakes indicate that there had been futtocks up the sides 
here. A similar phenomenon was observed in the Nijkerk-II 
cog, where the same thing was seen in the afterbody as well 
as the forebody (Plate 6.V A). Section 10.2.2 will return 
to this feature. With the exception of the floor timbers of 
frames 1 and 2, those of frames 0 to 29 were all encoun-
tered in the excavation. They are massive timbers 22 to 
30 cm wide and high or thick. In most of them, the scarfs 
joining them to the lower futtocks are in roughly equiv-
alent places on the port and starboard sides (frames 3 to 
10, 17, 19 and 20 to 29). Of frames 11, 12, 13 and 15 this 
cannot be said with certainty, because parts of the frames 
are missing. The floor timbers of frames 14, 16 and 18 (are 

8. Vlierman 1996a, 74-36.
9. Mook-Kamps, 1997-6; Cappers et al. 2000.

the only ones that?) run on to above strake F on the star-
board side, while to port they end above strake D. 
The undersides of the frames had limber holes cut into 
them. The sharpest V- shaped floor timbers in the stern 
and stem had one above either one of the seams between 
the hook and the garboard. The somewhat more wide-
ly-curved floor timbers had two: one above each of the 
seams between the hook/keel plank and garboards. Then 
follow floor timbers with four limber holes: above the 
same seams and above the centre of the garboards. The 
longest floor timbers had six limber holes: two above the 
seams between the keel plank and the garboards, two 
above the B strakes and two above the C strakes. Not 
much can be said about the futtocks: the port futtock of 
frame 23 was the only one to be recovered intact. It had 
been joined to the floor timber with a flat scarf and had 
a straight-cut, oblique head (Plate 10.III C). The lower 
futtocks beneath the other protruding crossbeams were 
probably executed in a similar manner. The remainder 
without doubt ended in a flat sloping scarf, by which they 
were joined to another futtock above them. It seems likely 
that the frames between the crossbeams had three tiers of 
futtocks on both sides. In some places in the waist of the 
ship, maybe just two. 

The near-horizontal scarfs of the V-shaped floor timber 
of frame 25 suggest that a transverse beam (DV8, Plate 
10.III A) may have overlain it, which on one side ended 
in a knee that constituted a futtock, while on the opposite 
side a futtock was placed onto this beam - a construction 
also encountered in the Nijkerk-I cog and the Doel-I cog 
(Chapter 8, figs 8.14a and 8.35a and b; and Chapter 20, 
figs 20.20a and b). The head of V-shaped floor timber 25, 
like the notch in the lower futtock of frame 23, sits at 1 
m above the keel line. In the other places where transverse 

Fig. 10.21. The floor timbers in the underwater body, viewed from the 
stern. 
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connections are indicated, a similar construction may 
have existed. On the lower tier of protruding crossbeams 
instead of futtocks most probably stood knees, which also 
supported the upper tier of crossbeams. The knees on top 
of the latter maintained the shape of the bulwarks. The 
(V-shaped) floor timbers and futtocks were fastened to 
the shell with generally two treenails (3 to 3.5 cm thick) 
per plank width. Whether the treenails in the knees had 
the same diameter is uncertain; they may well have been 
somewhat thicker. The (V-shaped) floor timbers of frame 2 
up to the top of the stern, and those from frame 27 up to 
the top of the stem were not treenailed to the hooks or the 
stern-/stempost.

Keelson with mast-step section
Above the horizontal parts of the hooks and the keel 
plank, a keelson sits on top of the floor timbers, from 
frame 5 to frame 23 (figs 10.1 and 10.21 and Plates 10.II 
B and C). It is an important part of the construction for 
the rigidity of the bottom. Aft, the keelson is 10 cm wide 
and abaft frame 6 it is 20 cm high. Over a length of 5.55 
m the width gradually increases until above the forward 
face of frame 16 it is 20 cm wide; here it has a height of 

23 cm. Immediately forward of frame 16 the wider (48 
cm) integrated mast-step section begins, which extends 
forward over a length of 1.75 m up to the after face of 
frame 20. The mast-step section is 30 cm high and with 
chamfered corners merges with the keelson fore and aft. 
The forward end of the keelson at frame 20 is 23 cm wide 
and over a length of 1.8 m runs on to above frame 23, 
gradually narrowing to 12 cm. The height of the forward 
part is 22 cm throughout. Where required, the underside 
of the keelson has notches up to 4 cm deep, to engage with 
the frames. The overall length of the keelson is 9.1m. 

Above frames 17 and 18, the top of the broader mast-step 
section has a rectangular recess cut into it, measuring 
78x27 cm. The foremost 64 cm was hewn out to a depth 
of 13 cm, the remaining length is just 7-8 cm deep. 
In the bottom of the deepest part is a roughly carved 
cross with a drainage hole at the centre (fig. 10.22). The 
64x27x13 cm hole is the actual cavity that held the mast. 
The significance of the shallower part is unclear. Immedi-
ately against the after edge of this part of the hole, a rect-
angular recess of 6x12x7 cm had been cut in the middle 
of the keelson, right above frame 17. This had probably 

Fig. 10.22. The mast-step section of the keelson with the hole for the mast heel, the riders on frames 17 to 19, and the forebody with ceiling strakes and 
frames.
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held a short wooden upright that supported the protrud-
ing crossbeam DB3 midway. Immediately abaft this recess 
was another rectangular cavity, of 6x8x1.5 cm. Maybe this 
had held a post that supported the upper transverse beam 
DB 8. Above frame 15 was a similar hole in the keelson. 
This latter pair of small holes may instead, and maybe 
more probably, be linked to the horizontal treenails in the 
after face of the port rider on frame 18, and to the oblique 
rabbet in this rider at the turn of the bilge. A similar 
rabbet had probably also been cut into the starboard rider 
(fig. 10.23 and Plates 10.II.B and III C). Section 10.3.1 
will return to this topic. The keelson was fastened with 
a single treenail per frame; the broader mast-step section 
with two (3 to 3.5 cm thick). The treenails run from the 
top of the keelson to the bottom of the keel plank. Only 
the foremost treenail is blind and driven into frame 23 
obliquely. The keelson was ripped into four pieces and 
hence badly damaged. The small foremost piece still laid 
more or less in situ. 

Riders
To take the lateral pressure of the mast with the sail, the 
mast-step area of the keelson was buttressed by putting 
six riders on the floor timbers of frames 17, 18 and 19, 
three on either side. They support the broad mast-step 
section and on the underside are joggled in two places to 
engage with the ceiling strakes running across the floor 
timbers. These buttress timbers ran on up to the (missing) 
bilge ceiling boards. They are held in place by treenails 3 
to 3.5 cm thick. Some of the treenails run right through 
to the outside of the shell, while others run blind into 
the floor timbers. The horizontal treenails in the rider on 
frame 18 to port and the oblique rabbets in the tops of 
both riders above this frame have been discussed above. 

Ceiling
The ship had an open ceiling. Two ceiling strakes (A and 
B) were placed on either side of the keelson. They ran 
from the stern, probably at or abaft frame 3, to somewhere 
on or near frame 25 in the bow. They are boards 22-38 cm 
wide and 3-5 cm thick. The tops of the B ceiling strakes 
are in some areas shaped by adze into a slightly roof-
shaped surface. The B strake to starboard has a flat sloping 
scarf at its after end and hence must have consisted of two 
boards. The starboard A strake ended at frame 23 (Plate 
10.II B). Amidships, the ceiling boards were damaged by 
the drain-cutter and bulldozer, and large pieces were miss-
ing (figs 10.11 and 10.21). The vessel definitely had bilge 
ceiling boards as well. These would have sat above the 
seam connecting shell strakes D and E. Given the large 
notches in the underside of the outer ends of some of the 
riders, it appears that these ceiling boards were thicker 
than the others and that their upper surfaces were clearly 
adze-fashioned into a slightly roof shape. Along the sides, 
the vessel is sure to have had some further ceiling strakes, 
but nothing definite can be said about their exact location 
and number. The ceiling strakes played an important part 
in the longitudinal rigidity of the ship. The boards were 
fastened with a few iron nails and with treenails with 
diameters of 3 to 3.5 cm. 

Crossbeams
Already it has been noted that the ship must have had 
crossbeams protruding through the shell, and that these 
almost certainly were placed in two rows (Plate 10.III 
A). The lower row is likely to have comprised four cross-
beams. They probably were above frames 5, 11, 17 and 
23, with their upper surfaces at ca 1.7 to 1.9 m above the 
keel line, respectively. They protruded through strakes H 
(DB 1) and I (DB 2, 3 and 4). The upper row probably 
consisted of six beams (DB 5, 6, 7, 8, 9 and 10). These 
beams had probably been inserted above frames 0, 5, 11, 
abaft or above 17, 23 and 29. Their tops were at a level 
of 3.25 to 3.55 m above the keel line, and they protruded 
through shell strakes K/L (DB 5), L/M (DB 6), M (DB 
7, 8 and 9) and K/L (DB 10). The forward sides of the 
protruding heads of these beams might be protected by 
beam-head guides. Given the massiveness of the ship’s 
construction, the beams will have had a cross-section with 
sides of about 25-30 cm. The hypothetical reconstruction 
of frame 23 (Plate 6.III C) shows what the crossbeam con-
structions may further have looked like. Their spacing (ca 
3 m) was derived from other cog finds. 

Fig. 10.23. The damaged broad mast-step section of the keelson, and the 
riders on frames 17 (left), 18 and 19. The middle buttress timber (or rider) 
has an oblique rabbet at the end above the ceiling strake in the foreground. 
Viewed from starboard.
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Transverse connections
The notch on the inboard face of the futtock of frame 23 
suggests that it supported some transverse connection 
(Plate 10.III C). The top of this transverse connection or 
beam was at ca 1 m above the keel line. At the same level 
were possibly a further six such beams, spaced along the 
length of the underwater body, apart from this one at 
frame 23. They might have sat above frames 3, 7, 11, 15, 
20 and 25: transverse connections DV 1 to 7 (Plate 10.III 
A). If indeed there were such beams at the same level, this 
could point to a floor immediately above the ballast. Sec-
tions 10.3.1 and 10.3.4 will return to this and its possible 
function. There may have been two further transverse 
connections at the same level as the top of the lower row 
of protruding crossbeams. One in the afterbody above or 
close to frame 0 (DV8), and one in the forebody above or 
close to frame 29 (DV9). These would then have served to 
locally reinforce the hull. Crossbeams protruding through 
the shell are less desirable in such areas. Presumably these 
transverse connections consisted of a knee-shaped timber, 
of which the upright arm formed a kind of futtock. This 
part may also have been placed against the inboard or lat-
eral face of a futtock, and in the latter case fastened to the 
shell. To the other end of the timber a separate knee was 
fastened. For the execution of such a transverse construc-
tion, see also those of the Nijkerk-I cog in chapter 8 (figs 
8.14, 8.15 and 8.35; Plates 8.IV A and C). 

Stringers
Judging by what has been found in other cogs, it seems 
very likely that this vessel too had stringers between the 
top row of protruding-crossbeam constructions, to ensure 
fore-and-aft rigidity at deck level. 

Deck(s)
Of course the question of whether the ship had one or 
more decks can only be answered speculatively. Above, 
the possibility of a floor at ca 1 m above the keel line 
was already mentioned. In the redeposited sediment in 
the bottom of the hull, five fragments of conifer-wood 
planking were found (D, E, I, K and L; Plates 10.I A and 
10.II A and fig. 10.24). They are 5 cm thick planks of 
which one side is worn smooth and the other side still 
clearly displays adze marks (the undersides). Three of 
them bear scratched marks (so-called parings) while the 
ends are bevelled on the underside. Plank K has a notch 
which presumably fitted around a futtock.  The underside 
of this plank is partly bevelled towards this notch, while 
nail holes can be seen along the long side. The plank has 
a number of blind drilled holes (8 mm across), and at the 
broken end is a treenail hole with a diameter of 3 mm. 

These clearly are floor or deck planks which lay almost 
loose on the supporting beams and could be easily lifted. 
The so-called parings (Dutch mar.) would facilitate swift-
ly putting them back in place. A continuous deck may 
have lain atop the uppermost transverse constructions 
(Plate 10.III C, frame 23) or else an afterdeck and fore-
deck interconnected by broad, heavy planks running from 
crossbeam to crossbeam. These gangplanks may actually 
have been gangways along the sides, fitted to the shell and 
around the frames. Still it cannot be ruled out that the 
conifer planks came from the (upper) deck rather than a 
floor in the underwater body.

Windlasses
Windlasses will certainly have been present to hoist or 
lower the heavy sail and yard. Also it seems quite likely 
that on a large ship like the Rutten cog a windlass was 
required to operate the anchor.

Pumps
The vessel without any doubt had one or more pumps for 
discharging rainwater and any bilge water. Nothing has 
been found of a pump barrel or handle. Areas of abrasion 
on the horizontal parts of the hooks - between frames 
2 and 3 on the stern hook and at frame 26 on the stem 
hook - suggest that pumps may have been installed there 
(Plates 10.II.C and 10.III B).  

Fig. 10.24. The five floor- or deck planks of conifer-wood, some of them 
with scratched-in parings, and one with a notch that most probably fitted 
around a futtock.
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Castles
It cannot be established whether the vessel had any (one 
or two) castles, as no evidence of such has been found in 
the underwater body. Given the vessel’s possible function 
(Section 10.3.4), it does however seem plausible that there 
may have been one.

Repairs
Above (in Section 10.2.2) it was already observed that the 
outside of the bow construction was severely damaged 
on at least one occasion during the ship’s active life, and 
subsequently repaired. Also, in several places cracks in the 
shell planks of the underwater body have been recorded 
that were closed with sintel nail clamped moss caulking 
on the outside. These repairs were most probably per-
formed even at the end of the construction process. The 
same may also go for the small repair plank on the outside 
of the port garboard in the afterbody (Plate 10.III B). 
To starboard, a small repair plank had been nailed to the 
inside of strake C at frame 26. Further, a number of small 
pieces of wood have been noted as repairs in shell seams 
and to plug knots. 

Wood use, fastenings and traces of processing: wood se-
lection and treatment
With the exception of some pieces of conifer planking 
from the proposed floor in the underwater body, all re-
covered wooden parts and timbers are of oak (Quercus 
spec.). The planks were probably sawn. Unfortunately 
(with the exception of A1 bb and D1 bb) the drawing of 
the planks to scale 1:10 did not record how the tree-ring 
pattern manifested itself in the plank aspects. The few 
planks whose grain was sketched suggest that they were 
rift-sawn. The same can be said of the ceiling boards. The 
straight and lightly curved floor timbers were probably 
hewn from naturally curved trunks; the V-shaped floor 
timbers, from a forked trunk or a trunk and limb. The 
frames are on the whole neatly square-hewn. It is unclear 
whether the futtocks gradually narrowed upwards. Pre-
sumably this was not significantly the case. 

Fastenings
The treenails are of oak wood (Quercus spec.) and have a 
diameter of 3 to 3.5 cm. They are not quite round in sec-
tion, but cut slightly polygonal. A substantial number of 
them were examined and were found to have seven to nine 
faces. In some of them small wedges were observed. The 
nail-hole plugs (Section 10.3.2), not yet discussed so far, 
and the split-wood moss laths were also made of oak. In 
principle, two treenails were used per plank width. This 
means that in the hypothetically reconstructed hull some 
2800 treenails were required for fixing the frames into 

10.  File and drawings Ou 34, RCE-Lelystad.

the shell. This still excludes the crossbeam constructions, 
transverse connections, any castles and other treenail fas-
tenings. A rough overall estimate of ca 3500 seems quite 
plausible. 

Among the iron nails two formats were distinguished. 
There are no fully preserved nails. The thickness of the 
planks and the shanks of numerous double-clinched nails 
were measured in the field. On the whole, nails were used 
with a length of ca 140 mm, a shank of square section 
with faces of 10-15 mm width, and convex to pyramidal 
heads 35-40 mm across (fig. 10.27-10). The other nails 
were ca 70 mm long, also square in section (6x6 mm), 
and with flat heads 1.5 mm thick and ca 20 mm across. 
An impression of the method of application of the nails 
and their spacing could be gained only from the overlaps 
of the B, C and D strakes in the stern and bow, and from 
part of the clinker-style joining of strakes D and E. The 
spacing was rather irregular; in some areas there was ev-
idence of (pairs of?) unusually closely set nails. Such was 
the case also in the fully clinker-built 16th-century car-
go-/warship from lot U34 in Oostelijk Flevoland.10

An average nail spacing of ca 20 cm in clinker con-
structions seems reasonable for estimating the required 
number of nails. The hull contains about 550 m of nailed 
shell planking, which amounts to 2750 nails. For the 
scarfs, a further ca 1500 nails would be needed. For fixing 
the hood ends into the hooks and stern- and stempost, 
the recovered fragments show that in general two rows 
of nails would be used; if this continued right up to the 
top strake, this would account for another ca 350 nails. 
Hence the overall number of nails used in the hull of this 
ship would have been at least 4600. This total does not 
include the number of nails used in the decks and further 
constructions. The ship would have featured at least 1250 
m of seams closed with sintel nail clamped moss caulking 
(shell seams on the inboard and outboard side, the in-
board joins along hooks and stern and stempost, outboard 
around the heads of protruding crossbeams, and cracks 
on the outside of shell planks). With an average spacing 
of 10 cm, this would mean that some 12,500 sintel nail 
clamps were used on the hull. 

Traces of treatment
In describing the bottom planks in the field it was es-
tablished that in various places in the underwater body 
black patches occurred, which were most clearly visible 
beneath the frames when these were removed. At the 
time thoughts went to scorch marks resulting from the 
burning that was done to bend the planks. Yet this seems 
not very likely, as large parts of the planks featuring black 
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areas had required little if any bending before being fitted 
into the hull. Another suggested possibility is that the 
planks were tarred prior to the insertion of the frames. 
No closer investigation was carried out. The latter option 
does seem the more obvious, and subsequently was ob-
served in two further instances with even greater clarity. In 
the Doel-I cog (Chapter 20) and on the shell planks of the 
above-mentioned 16th-century and fully clinker-built large 
cargo-/warship from lot U34 in Oostelijk Flevoland.11 In 
section 10.3.4 the possible explanation of tarring and its 
reason will be further discussed.

10.3 Construction data

Unfortunately it is only about the underwater body that 
anything can be said with certainty. The only well-pre-
served and some more poorly preserved futtocks offer an 
insight into the widths of the clinker-built lowermost side 
strakes, the shape and angle of the sides, and the likely 
position of a protruding crossbeam. Also the height with 
respect to the keel line of the lowermost crossbeam could 
thus be established, while a notch in the inboard side of 
the futtock suggests that this held a transverse beam sup-
porting a floor. Despite the limited data, yet an attempt 
has been made to arrive at a hypothetical reconstruction of 
the side and top views of the hull, and the most complete-
ly recovered frame (23) was reconstructed into a cross-sec-
tion. On the basis of comparison with other large cogs, it 
may be assumed that the reconstructed length, width and 
height dimensions and the rake of the stern- and stempost 
are not too far off the actual ones. 

10.3.1 Design
The way in which the underwater body was put together 
reveals that the construction of such a large and massively 
built vessel was carried out according to rules of thumb 
that the shipwrights of those days had long been familiar 
with. The thickness of the shell strakes is ca 1.5 times 
that of most other large cogs. Given the reconstructed 
principal dimensions and the protruding crossbeams 
probably at 1.8 m above the keel line, it seems likely that 
the ship had such crossbeams at two levels. The ballast 
and the probable floor overlying it further suggest that 
these-features were part of the vessel’s original design. 

Lines
Despite its size, the ship most probably had elegant lines. 
Neither lengthwise nor transversely did the bottom have 
any dead flat. This means that the bottom strakes from 

11.  File and drawings Ou 34, RCE-Lelystad.

the midship point gradually rose towards the stern and 
stem. The same was the case between the keel plank and 
the sides. As a result, there are no two identical sections 
across the hull. Between frames 13 and 19, the A-, B- and 
C strakes lie side by side in an almost straight line, which 
slightly rises towards the turn of the bilge on either side. 
The D (or bilge) strakes, also carvel-built, are fastened 
to the C strakes at a somewhat steeper angle, after which 
the lowermost three side strakes (E, F, G) were fixed 
clinker-wise at progressively steeper angles. Together they 
create a flowing transition from the bottom to the sides. As 
they continue to do towards the stern and stem. Probably 
the afterbody had a somewhat greater deadrise (was more 
sharply built) than the forebody, with the after frames 
slightly S-curved. From strakes H/I on, the sides prob-
ably continued upwards in a fairly straight, everted line 
(Plate 10.III C). The reconstructed top view (Plate 10.III 
B) shows a bottom sharply converging towards the bow 
and stern, the afterbody being somewhat more slender, 
the shape of an elongated half walnut. At gunwale level, 
the afterbody is 10 to 20 cm narrower at similar distances 
from the stern and bow. The cog has a straight keel and 
almost certainly also had a straight stern- and stempost. 
In the reconstruction (Plate 10.III A) the rake of the stern 
is 117° and of the stem 119°. The sides from strake H 
upwards (at frame 23) probably had an angle of 104°. The 
bottom was fully carvel-built over a length of 7 to 8 m, 
with the B strakes apparently entirely carvel-built along-
side the garboards (A strakes). 

Measurements and layout
In the underwater body no marks were found that might 
relate to measurement during construction. With respect 
to the stern and stem at gunwale level, the mast stood 3 
m forward of the midship point on the bottom and meas-
ured along the keel plank and hooks at about 1/3 of the 
length from the bow. It seems quite plausible that a floor 
had existed between frames 3 and 25 and at about 1 m 
above the keel line and closely above the ballast. Judging 
by a piece of planking of conifer wood (K in Plates 10.I 
A and 10.II A), it would appear that this floor was fitted 
around the frames at the sides. Besides, it is quite likely 
that an area roughly between frames 15 and 17 had no 
floor and that a fireplace was installed here on the ballast 
stones. A scorched area on shell strake D to starboard 
might be evidence of a minor fire-tending mishap (Plate 
10.III B). In the upper surface of the keelson, above 
frames 15 and 17, square holes were cut which most 
probably had held square stanchions. Some blind treenails 
were identified in the after face of the rider above frame 
18 to port, while in both riders overlying this frame an 
oblique rabbet can be seen in the top of the outer end.
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Rabbets and treenails may be traces of a transverse parti-
tion. The small square holes in the keelson may mark the 
position of ‘door jambs’ or access to some enclosed floor-
space. It may be that in the bow (on transverse connection 
DV8 and transverse beam DB1) or in the stern (on trans-
verse beam DB4 and transverse connection DV9) floors or 
intermediate decks were present. A continuous floor from 
fore to aft at this level seems unlikely, given the slight 
headroom (0.7 to 1.05 m) above the floor overlying the 
ballast. Yet it does seem probable that on the upper row 
of crossbeam constructions a fully continuous deck, or a 
foredeck and afterdeck were present (Plate 10.III C, frame 
23). The headroom between the floor and the deck in the 
reconstruction amounts to ca 2.4 m.  

Tonnage
If the vessel transported cargo, then the space above the 
supposed floor in the underwater body and beneath the 
deck resting upon the top row of protruding crossbeams 
would have been the proper place for it. The spaces aft 
and forward of this area (on any middle decks) would 
of course have been needed for the storage of various 
ship’s necessities and personal belongings, and as sleep-
ing quarters for the crew. The floor of the hold would 
have extended from frame 3 to frame 25 (11.25 m); the 
average width from side to side was ca 6.5 m, while the 
height was about 2.4 m. This amounts to a cargo space of 
11.25x6.5x2.4 m = 175.5 m3, which is the equivalent of 
ca 175 gross tons. 

Selection of materials
The hull, treenails and moss laths of the Rutten cog were 
made of oak wood. The floor in the underwater body, 
probably of conifer wood. Nothing is known about the 
decks. The large fastenings such as gudgeons and pintles, 
the nails and the sintel nail clamps were of wrought iron. 
Moss had been used for caulking. The thick, cable-laid 
rope (Section 10.5.2) was made of hemp.

10.3.2 Construction: techniques and sequence 
Notable about the keel plank and the hooks is that they 
were not joined with flat scarfs but with flat, sloping and 
lipped scarfs, and that the horizontal parts of the hooks 
are unusually long (stern hook 5.60 m and stem hook  
4.05 m), while the keel plank is just 7.12 m long. The 
mast stood in a mast step integrated in a broader part of 
the keelson, as has been found in other large cogs as well. 
The transverse rigidity of the ship’s shape and construc-
tion is achieved by the frames, the protruding crossbeams 
and associated constructions on top of them, as well as 
the transverse connections. The fore-and-aft rigidity is 
achieved by the keelson, the ceiling strakes and without 
any doubt also by stringers at deck level. The shape of the 
everted bulwarks was supported by massive knees on the 
transverse beams. 

About the construction (sequence) of the underwater 
body we can state that the keel plank and the hooks were 
naturally first joined up and that the stern- and stempost 
were mounted on the rising parts of the hooks. The bot-
tom strakes, generally composed of two long planks were 

Table 1. Principal dimensions of the Rutten cog *

Length of the keel (including stern- and stem hook)                            15.60 m

Length of the bottom (between the rising part of the stern- and stem hook) 15.00 m

Greatest width of the bottom (seams between strakes D and E at frames 15 to 17)         4.75 m

Overall length at gunwale level  22.40 m

Overall width at gunwale level (at frame 15) 9.50 m

Height of the stern (keel line to top gunwale level)   5.05 m

Height of the stern (keel line to top gunwale level)   6.60 m

Height of the side amidships (keel line to top gunwale level)   4.50 m

Length of the stern   6.25 m

Length of the stem   7.70 m

Length-width ratio of the bottom 3.1:1

Length-width ratio at gunwale level 2.4:1

* All measurements rounded to the nearest 5 cm. 
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subsequently put in place strake by strake, after first be-
ing bent into the desired shape. First of all, the garboard 
planks in the afterbody. Their hood ends were nailed 
into the rabbets in the stern hook, while the remaining 
part extending to the midship section was supported and 
held against the keel plank with stakes. Previously, the 
forward end of the plank had been chamfered to form the 
scarf with the foremost plank. Across the seam between 
the garboard and the keel plank some laths were nailed to 
keep this shell plank in place. Subsequently the forward 
planks of the garboard strakes were bent into the proper 
shape and the ends chamfered to fit to the sloping ends 
of the after planks. This plank was fastened to the stem 
hook in the same way, while at the scarf the two planks 
were nailed together with a few rows of nails, driven both 
from the inside outwards and the other way around. The 
subsequent strakes of the bottom were put on in a similar 
way. This was simpler, because aft and fore the planks 
overlapped, and hence along a few meters could be nailed 
in clinker fashion to the previously mounted strakes. 
Therefore in these areas far fewer or no temporary laths 
were needed to keep the planks in position. 

After the entire bottom was put together in this way, the 
shape of the hull was given some extra consolidation by 
means of (short) temporary frames. The positions of these 
are revealed by the treenails in the planking encountered 
between the frames. They are found especially near the 
plank scarfs between frames 16 to 21, between the floor 
timbers of frames 2 and 3, aft and forward of frame 6, for-
ward of frame 9, between frames 11 and 12, under floor 
timber 13 and abaft frame 23.  Then the floor timbers of 
frames 3 to 25 would have been shaped and inserted one by 
one. Simultaneously the temporary connecting laths were 
removed and the nail holes in the planks were plugged with 
wooden pegs (nailhole plugs). Also the temporary frames 
were removed once the adjacent definitive (V-shaped) floor 
timbers had been fitted. After the floor timbers had been 
inserted, the keelson and the ceiling strakes were installed 
above the bottom. Immediately after being burned into a 
curved shape, the clinker planks of the sides were nailed 
to the lower, previously fitted strake. Then the end of the 
plank would be chamfered and fashioned into the scarf join-
ing it to the next plank. As with the bottom strakes, fitting 
the planks of the sides started at the stern. 

Once the level of the lower row of protruding crossbeams 
was reached, sintel (nail) clamped moss caulking was 
applied to the shell seams on the inboard side; then the 
lower futtocks would have been shaped and inserted. Sub-
sequently the ceiling strakes were nailed and treenailed to 

the futtocks. At this point, the four lowermost protruding 
crossbeams were placed into previously shaped gaps in the 
shell strakes. This was followed by further shell strakes, 
caulking, upper futtocks, and ceiling strakes of the shell 
up to the level of the upper row of six protruding cross-
beams. The same sequence was followed for the bulwarks. 
The final stage was that of the deck or the decks in the 
stern and bow, with gangway planks or gangways along the 
sides. Towards the end of construction, the vessel will have 
been sealed externally with sintel nail clamped moss caulk-
ing. The steadily growing hull of course was well sup-
ported with struts. The V-shaped floor timbers, futtocks 
and transverse connections in the stern (abaft frame 3) and 
those in the bow (forward of frame 25) very probably were 
not installed until the intervening part of the ship had 
been completed at least up to the top row of protruding 
crossbeams.

10.3.3 Characteristics
The Rutten cog has the following characteristics.

Hull
A large and heavily built vessel with a fine sheer and very 
probably two rows of protruding crossbeams.

Keel plank
A relatively short keel plank, 15-16 cm thick (i.e. twice 
or three times the thickness of the shell planks), fastened 
to the hooks with lipped flat scarfs. Fore and aft its width 
is about 40 cm. Towards the midships, it gradually broad-
ens to a maximum of 50 cm. 

Stern-and stem hook
The hooks have unusually long horizontal arms. The ris-
ing parts probably were 1 to 1.7 m high. The garboards 
and the hood ends of the other bottom strakes were spiked 
into rabbets in the side faces of the hooks, while the 
strakes of the sides presumably ran on the forward and 
rear face of the stern- and stempost, respectively. 

Sternpost and stempost, false stern and stem, rudder
Little can be said about the sternpost and stempost, false 
stern and stem, or the rudder. The ship almost certainly 
had a false stern and stem, and was steered with a stern 
rudder.

Carvel- and clinker-built bottom
The bottom of the vessel was built out of the keel plank 
and four strakes on either side of it. The first three were 
placed in an almost straight line rising towards the turn 
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of the bilge; the D strakes, at a slightly greater angle. Both 
longitudinally and transversely the bottom has no dead 
flats. The midship section is carvel-built over a length of 
ca 7 m. Towards the stern and stem, the strakes (with the 
exception of the seam between the A- and B strakes) merge 
into a clinker-built construction. The bottom is mostly 
built from two (broad) planks per strake; these were joined 
by unusually long (1.10 to 1.35 m) sloping flat scarfs. 

Clinker-built sides
From the C- strakes upwards, the bilge strakes and sub-
sequent side strakes in a flowing line continue into the 
almost straight, everted sides. In the somewhat more 
slender underwater afterbody, some of the frames may 
have been slightly S-curved. The overlap (the land) of 
the clinker construction was about 6 cm, with the planks 
nailed together at intervals of ca 20 cm. The nails had 
been double-clenched (the points twice beaten sideways 
and driven back into the wood on the inboard side). The 
same goes for the nails securing the plank scarfs.

Caulking method
The carvel seams of the bottom are closed with sintel 
(nail) clamped moss caulking only on the outside. To this 
end, the abutting sides of the planks, 6 to 8 cm thick, had 
been chamfered to a dept of about 3 cm, creating a groove 
triangular in section and ca 2 cm wide on the seam. The 
clinker-built sides also had caulked seams of triangular 
section on the inboard side, while on the outboard side 
the sintel nail clamped moss caulking had been applied 
in the angle between the overlapping strakes. The plank 
ends at the scarfs were externally sealed in the same way. 
The sintel nail clamping of the moss laths inboard was 
done before the futtocks were inserted, which is compel-
ling evidence that the shell-first method of construction 
was followed. 

Ceiling, keelson/mast step and repairs
The cog had an open ceiling, and a long keelson with an 
integrated, broader mast-step section. This broader part 
was laterally supported by six riders, fixed to the floor 
timbers on either side of it. Patches set into the base and 
front of the stem hook and the false stem are indicative of 
major damage and repair during the active life of the ship. 

Crossbeams, transverse constructions, deck(s) and gang-
ways
The vessel probably had crossbeams protruding through 
the shell at two levels: four below and six above. Besides 
these, the underwater body probably contained nine fur-
ther transverse connections: two in the aft and forward at 

the level of the lowermost crossbeams, and seven at about 
1 m above the keel line. The latter probably served to 
support a floor of conifer wood overlying the ballast. Pos-
sibly the ship had one or more between-decks resting on 
the uppermost transverse constructions and on the aftmost 
and foremost crossbeams; while the higher crossbeam 
constructions carried a main deck - or decks aft and fore 
interconnected by gangway planks or gangways running 
along the sides. 

Fastenings
In the hull, treenails 3 to 3.5 cm thick were used for 
fastening the frames to the shell. For the crossbeam con-
structions, possibly somewhat thicker ones. For the clink-
er-built sides, wrought-iron nails with convex to pyrami-
dal heads were used.

10.3.4 Use
Little can be said with certainty about the use and the 
function of this cog. Yet a few remarkable features, which 
in other large cogs were observed also or indeed never be-
fore, do suggest a direction in which we might think. In 
the first place, there is the large amount of ballast which 
sat mainly abaft the mast in the midship section and the 
afterbody, and the floor that seems to have been laid di-
rectly above it. Also the probably dual row of protruding 
crossbeams, the heavy construction of the ship and the 
apparent tarring of the inboard side of the shell are fea-
tures that this ship may have served a purpose other than 
transporting cargoes of merchandise. This may be the 
underwater body of a military vessel, known as a heerkogge.  

The tarring of the (underwater) shell of the 16th-centu-
ry merchant vessel/man-of-war in lot U34 in Oostelijk 
Flevoland may be related to the curious floor installed in 
that ship. At about 30 cm above the ceiling boards a floor 
of numerous thin spruce stems had been placed (a kind 
of load-bed), running from side to side at the turn of the 
bilge. They were supported by short posts set upon the 
ceiling strakes. Across the stems lay hurdling, covered by 
a layer of sand (fig. 27.2b). Most probably a ‘pavement’ of 
erratic stones had lain embedded in the top of this layer 
of sand, while a substantial number of large tiles suggests 
that this floor abaft the main mast had held an integrated 
fireplace of sizeable dimensions. The continuous floor, 
measuring ca 15x6 m, very probably closed off the under-
water body; this might encourage decay of the timbers, 
which people had attempted to counteract by tarring the 
wood. Of the Doel-I cog, recovered upside-down (Chapter 
20), we (as yet) do not know whether it may have held a 
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similar floor. It would appear that shortly before it sank, 
the interior of this vessel had undergone an elaborate tar-
ring treatment. Whether this cog too might have had a 
military function cannot be ascertained, but it certainly 
should not be ruled out. 

10.3.5 Wreck formation and embedding
The cog probably became stranded on the then coast or 
just offshore, close to the presumed mouth of the peatland 
channel on which was situated the medieval settlement 
of Lenna (now Lemmer). The accessible parts of the wreck 
may have been dismantled by the inhabitants of the 
village, reclaiming timber and firewood. Subsequently 
the remainder of the wreck sank through the peat layer 
and into the Pleistocene sand, and was probably quite 
soon filled and covered over with sedimentary material 
from the immediate vicinity, later locality with Almere 
clay. Until its discovery, the wreck lay sealed by a layer 
of Zuiderzee deposits. These same sediments were also 
encountered close to the west side of the wreck, in ‘hol-
lows’ which - possibly after ca 1600 - were caused by 
wave action and currents in both the underwater original 
peat deposit, and in parts of the depression created by the 
wreck and filled with Almere sedimentary layers. 

10.4 Model

No model was built of the Rutten cog.

12.   Stassen 1992, appendix 5.
13.   Wevers, 1990.

10.5 Inventory

10.5.1 Distribution of the finds
Few finds were recovered in and around the wreck. Of the 
original inventory only non-valuable fragments were found, 
which is hardly surprising given the assumption that the 
ship became stranded on or just off the then coastline and 
subsequently dismantled. Anything of any value would 
have been removed from the wreck, in the first instance by 
the crew and later by the ship-breakers. The numbers in 
the find list (Plate 10.I A) are the find numbers allocated 
in the field. No definitive accession numbers have (so far) 
been assigned to the various finds. For the sake of conveni-
ence, in this report the described and illustrated finds have 
been given fictitious accession numbers. These fictitious 
accession numbers are used in plate 10.II A, in the text, in 
the captions and in the tables. The items marked with an 
asterisk* in the list of items and in the tables have not been 
preserved.
 

10.5.2 Ship’s equipment and inventory

Ship’s equipment
The most notable find associated with the wreck and in 
this category is a length of rope over 12 m long, which 
lay beneath the forebody to starboard, with one broken-off 
end close beside it (Plate 10.I A and figs 10.25a and b 
and 10.26). In the shipwrecks in the former Zuiderzee 
area, sizeable lengths of rope are not often encountered; 
in late-medieval vessels, never more than just small frag-
ments. Stassen contributed a description of two pieces.12 
One had been freeze-dried and then treated with E-2250; 
the second, with Risinii-oil.13 The cordage was laid in 
three phases. In the first, the fibers were spun into yarns. 
In this process they were S-twisted. Which is different 
from later periods: yarns of natural fiber (in this case 

Table 2. Distribution of items

Category  Forebody Hold Afterbody

1. Ship's equipment hawser-laid rope, nails,  sintel 
clamps, rivet, wooden knob

rope, nails, sintel clamps rope, nails, sintel clamps

2. Operational equipment - - -

3. Administration and navigation - - -

4. Tools - - -

5. Household items -

6. Cooking, eating and drinking trivet, stoneware jug, spoon bricks, globular pots, dish blue/
grey

stoneware jug

7. Victuals sticks, bones, hazelnuts stave bowls, splitwood box?, 
sticks, bones, hazelnuts

sticks, bones, hazelnuts

8. Personal belongings/weaponry shoe fragment? sheath decoration? -
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hemp, Cannabis sativa) have been Z-twisted from the sec-
ond half of the 16th century until today. The Z-twisting 
of the fibers is necessary to employ the natural twist of 
the bast fiber cells of which a well-prepared fiber mainly 
consists. In the second phase the yarns were S-twisted 
into strands, each strand in this case comprising 20 to 
22 yarns. In the third and final phase, three strands were 
Z-twisted to produce the desired cordage. 

The fragments described by Stassen show various sizes in 
the thickness of yarns, strands and finished rope. Other 
parts of the rope, not examined by Stassen, display yet dif-
ferent thicknesses. On the one hand, this is attributable to 
the condition of the rope as recovered from the excavation; 
on the other, the cause may lie in the different methods 
of conservation. Inconsistent production methods may 
in part be responsible too. The rope has (or had) a diam-

14.   Fremery, 1878.
15.   Körber-Grohne 1989, 11-121.

eter of 6.5 to 6.8 cm, the yarns have a diameter of 3 cm. 
The coarseness of the fibers indicates that the yarns were 
made without the use of a rope-jack, and that rope-mak-
ing technology still was fairly basic. According to the 
19th-century rope classification of the Royal Dutch Navy, 
this cordage would be classified as hawser-laid rope of the 
Gijn type. Such rope would be used for the running rig-
ging and for lifting heavy loads.14 Stassen states that the 
rope found with the Rutten cog is best classified as ‘three-
phase cordage’. The earliest evidence for the use of hemp 
as a raw material for certain parts of ships dates from 
Viking days. In the Oseberg ship (ca AD 800), fragments 
of fabric were found for which hemp had served as the raw 
material. Analysis of cordage from the former medieval 
harbour of Schleswig showed 80.4% to be made from bast 
fibers of trees, 4.9% from animal fibers such as wool and 
horsehair, and 14.7% from twigs.15

Fig. 10.25 a. The cable-laid rope in situ. b. The cable-laid rope beneath 
the forebody of the wreck.

Fig. 10.26a. Fragments of the cable-laid rope after application of different 
impregnation methods. b. Detail: the structure of the cable-laid rope. After 
Stassen 1992.
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In the wreck also fragments of three other types of rope 
were found (fig. 10.27-8, -9, -10). the thinnest is 1 cm 
thick, consisting of three twisted strands of five spun 
yarns each. The second is 1.6 cm thick and also consists 
of three strands of five yarns each, while the third has a 
diameter of 3 cm and is composed of four strands of five 
yarns. In the third and final phase of rope-walking the 
strands were Z-twisted. The twist in the first and sec-
ond phases was not established, but is likely also to have 
been a twist. It is unclear what purpose the thinnest and 
thickest of the three rope types served. However, we do 
know in the case of  the 1.6 cm thick rope, which offers 
an interesting insight into a particular activity on board. 
In various places on the bottom between frames 3 and 25, 
between the frames and in the limber holes on both sides 
of the keel plank, pieces of such rope were encountered, 
running fore-and-aft through the limber holes. At frame 
25, at the end of a length of it, there was a grip. Without 
any doubt this was a limber-rope to be periodically pulled 
to and fro in order to clear the limber holes of dirt and 
debris, so any bilge- and rainwater could freely drain to 
the place(s) from where it would be pumped out. 

In the afterbody on the keel plank at frame 3, a small 
piece of wood was found, 8.5 cm long and ca 2 cm thick 
(a grip), with a groove at one end that held a piece of 
rope 1.6 cm thick (fig. 10.27-13). At another frame in 
the afterbody lay a second wooden grip (fig. 10.27-14). 
In one of the limber holes of frame 19 a small, complete 
rivet was found (fig. 10.27-15). A curious find, since no 
rivets were used in the construction of cogs. The two 
wooden grips and the rivet may have been attached to 
the string that was pulled to and fro through the limber 
holes. Such limber-ropes (with grips) running through 
the limber holes may feature also in the Nijkerk-I cog 
(Section 8.5.2). In the Rutten cog its significance may 
be explained by the (permanent) presence of the ballast 
stones (Section 10.7) and the floor. These meant that the 
spaces between the frames and the limber holes were not 
accessible for maintenance. A globular wooden knob with 
a flat base (fig. 10.27-17) may have been the top of a flag-
staff or the like. 

Nails of two types were found in the wreck. For the clink-
er strakes nails were used that were ca 140 mm long with 
a convex, faceted or pyramidal head (diameter 35-40 mm 
and 8-10 mm high; fig. 10.27a-11). Those of the other 
type (fig. 10.27a-12) are smaller (ca 70 mm long) and 

have 

Fig. 10.27a.  Three different thicknesses of cordage (8, 9 10); nails (11, 12); two wooden 
grips (13, 14); rivet (15); sintel nail clamps (16); wooden flagstaff knob(?).

Fig. 10.27b.  Fragments of the rope that was pulled to and fro to clear the limber holes.
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flat, round heads (1.5-2 mm thick and ca 20 mm across). 
The sintel nail clamps have a central piece that in length 
varies between 28 and 40 mm (fig. 10.27-16). The nails 
and sintel nail clamps likely to have been part of the hull 
have been omitted from Table 3. 

Working equipment
No items were found in the wreck that might be reckoned 
to this category.

Documents and navigational equipment
No items were recovered that might have been used for 
administration or navigation.

Tools
No tools were recovered.

Domestic utensils
No domestic utensils were found with the wreck.

Cooking, eating and drinking; fireplace
Scattered among the ballast stones, principally in the 
midship and after sections, a considerable number of brick 
fragments were encountered (Plate 10.I A). One brick 
had survived intact; it measured 28x13x8 cm. The bricks 
have yellowish-white inclusions (fig. 10.28). Whether 
the bricks belonged to a fireplace - there must have been 
one aboard - cannot be ascertained. No traces of burning 
or soot were observed. That they were intended as ballast 
seems unlikely. Maybe there had been a hearth platform of 
large bricks on top of the ballast or integrated in the floor. 
The prominent inclusions and the aspect of the bricks 
closely resemble those of the bricks from which the Danew-
erk near Hüsby in Schleswig had been built. This defensive 
wall on the southern border of the Danish realm was built 
by King Waldemar the Great (reigned 1157-1182); the 
format of the bricks is 26.5x11.5/13x8 cm. The format of 
the large bricks in the oldest part of the Sankt Petri cathe-

16.   Gift from Dr V. Vogel, Archäologische Landesmuseum der Christian-Albrechts-Universität, Schleswig.

dral at Schleswig is 28x14x8 cm (fig. 10.29).16 The then 
new building material, brick, was used especially in the 
north wing. 

Fig. 10.28.  Bricks. Fragments with yellowish-white inclusions. Found 
among the ballast; possibly part of a fireplace. 

Fig. 10.29.  Two bricks from the oldest part of the Sankt Petri cathedral at 
Schleswig (ca 1180-1200) and two fragments of bricks from the Danevirk 
at Hüsby (Schleswig) (second half of 12th century).

Table 3. Ship's equipment

Category Item Number Findspot

1.1 Ground tackle - - -

1.2 Sails knob of flagstaff? 17 afterbody

1.3 Cordage cable-laid 7 under forebody, sb

1.4 Blocks - - -

1.5 Windlass - - -

1.6 Pump, drain - - -

1.7 Navigation aids  rope, button, rivet    8, 9,10, 13, 14 and 15 on the bottom

1.8 Boats - - -

1.9 Spare parts - - -
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This part of the cathedral was started in the early decades 
of the 12th century, and completed between ca 1180 and 
1200. The brick type with inclusions was applied also in 
the 12th-13th-century churches along the Baltic coast 
between Schleswig and Rügen.17 This brick format, be 
it with yellowish-white swirls, also occurs in the western 
Netherlands (Holland) in the second half of the 13th cen-
tury18 Below the keel plank in the afterbody, a small rod 
of iron was found, which may be a foot of a trivet (19). 
Below and inside the wreck some pieces of (fen-)peat (28) 
were encountered. A complete block of fuel peat measures 
27x11x6 cm. 

17.   Author’s observation, 2015.
18.   H.L. Janssen, written comm., October 2014.

Cooking-utensils
Among and under the ballast stones in the hold, various 
sherds of Kugeltöpfe were found - mostly wall sherds and 
small sherds of pots of the usual size, as well as rim/neck 
fragments of two large specimens (figs 10.30-4 and -5 and 
10.31). Their rim diameter is ca 26 cm. The fragments 
are sooty, clearly having belonged to cooking pots. Some 
of the other sherds had lain in open fire. Judging by the 
fabrics, the sherds belonged to at least ten different vessels 
of varying sizes. Probably these all were pots that broke 
well before the ship foundered, and no longer were part of 
the ship’s inventory.

Fig. 10.30. Kugeltöpfe (4 and 5); proto-/near-stoneware jugs (1, 2, 3); spoon fragment (18); splitwood boxes? (19, 20); staves of two stave bowls (21 A 
and B); "cog sticks" (22); pewter(?) button(?) (25) and leather shoe(?) fragment (26).
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Eating- and drinking gear
Under a frame in the forebody, part of the bowl of a 
wooden tablespoon was found (fig. 10.30-18). Sherds of 
stoneware jugs were found mostly below the ballast in the 
midship and after sections. They include collared rims, 
sherds of neck and body, and base rims with pinched feet. 
Some are salt-glazed and others have an iron-rich slip. 
The surface and fabric of the various pieces show that 
most belong in the category of so-called proto-stoneware, 
and some possibly the near-stoneware that succeeded it. 
Many of the pieces match the forms and types of pottery 
known from the late-13th-century fill of the immunity 
boundary ditch of St Paul’s Abbey in Utrecht.19 Some 
larger (fitting) sherds will be described here. The small 

19.   Smit, 1987.

jug (figs 10.30-1 and 10.31-1) is of a slender, pear-shaped 
model with a collared rim and a rilled neck, and has a 
pinched foot. Its fabric and surface are a dirty yellow. It 
can (still) be regarded as proto-stoneware, but is closer to 
near-stoneware. It was found in the stern.
The neck/wall sherd (figs 10.30-2 and 10.31-2) has rilling 
on the neck, has a hard, grey fabric and yellowish stripes 
and spots on the interior. This probably is what is known 
as ‘near-stoneware’. The same goes for the base fragment 
with a pinched foot of a third jug (figs 10.30-3 and 
10.31-3). It is of an orange fabric with a grey core, and 
has grey-brown saltglaze on the exterior. The sherds of 
jugs 2 and 3 were found in the forebody. One small base 
sherd of a dish of blue-grey Elmpt ware (6) was recovered. 

Victuals
An uncommon find is the near-complete skeleton of a 
sheep or goat (figs 10.32a and b). It lay to starboard, par-
tially on and partially below the bottom. The animal may 
have been on board as livestock, and would have drowned. 
However, small bones of the tail and hooves are missing, 
so it may instead have been a skinned carcass. Further-
more a considerable number of bones of cattle and a few 
pig bones were recovered. These are bones with chop-
marks, indicative of butchering or consumption waste. 
Also various fish bones were collected (24). The full anal-
ysis of the bones from the Rutten cog is presented in the 
Appendix. As parts of food containers may be mentioned 
three staves of two different stave bowls (figs 10.30-21 a 

Fig. 10.31. Sherds of proto-stoneware.

Table 4. Cooking, eating and drinking

Category Item Number Findspot

6.1 Fireplace bricks - among and on ballast

6.2 Fire-tending tools trivet? 19 under the afterbody

6.3 Fuel peat 28 beside and in the wreck

6.4 Cooking equipment Kugeltöpfe 4, 5 among ballast

6.5 Eating- and drinking gear   jugs, blue-grey dish 1, 2, 3, 6 after- and forebody

Table 5. Victuals

Category Item Number Findspot

7.1 Fresh-water supply - - -

7.2 Supply of beverages - - -

7.3 Livestock sheep/goat skeleton 23         beside the hold, sb

7.4 Food provisions  
split-wood boxes, sticks, bones, hazelnut 
shells

19, 20, 22, 24, 29 hold, stern, on the bottom 
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and b). They are staves of the familiar late-medieval low 
wooden bowls (cf. those from the Nijkerk-II cog, fig. 
6.65-90). The two fragments of oval wooden bases or lids 
might be of split-wood boxes (figs 10.30-19 and -20), 
and may possibly have served as containers for storing and 
transporting foodstuffs. The same goes for the large num-
ber of sticks (fig. 10.30-22), which probably were part 
of small, oval woven baskets with a wooden base, which 
probably held sweet chestnuts or nuts (see the Nijkerk-II 
cog, section 6.5.3 and figs 6.65-93, 6.66 and 6.67). Ha-
zelnut shells (29) were found scattered about the bottom 
of the wreck. 

Personal belongings/weaponry
Just three small items may be put under this heading. 
A small, daisy-shaped pewter(?) button(?) 8 mm across 
and 1 mm thick, with a smooth centre and a beaded rim, 
and at the back, part of a rod or loop for attachment (fig. 
10.30-25). It may have belonged to a knife sheath, shoe 
or garment. The second is a small piece of leather with a 
buttonhole (fig. 10.30-26), maybe cut from an old shoe. 
The third is a small coin (27). The coin is badly corroded, 
so it can no longer be identified. Nor did X-ray photogra-
phy offer any clarity. 

10.6 Cargo and merchandise

There were no finds pointing to cargo or merchandise.

10.7 Ballast

Mainly in the hold and the afterbody lay a sizeable batch of 
ballast stones (Plates 10.I A and 10.II A and fig. 10.33). In-
terestingly, over half of them consist of Scandinavian flint. 
The other part are of crystalline rocks. The flints almost 
certainly were gathered on one of the limestone coasts 
of the Baltic Sea, e.g. on the Danish island of Møn. The 
total weight of the stones collected during the excavation 
is 3750 kg. Including the part removed by the bulldozer 
in 1980, the original total presumably amounted to at 
least 5000-6000 kg. It is the only instance of a (large) cog 
being found upon excavation to have carried a substantial 
and probably permanent weight in ballast. Among the 
rocks some small fragments of amber were identified, 
which also points to the stones having been gathered from 
a beach.

Fig. 10.32 a. The skull of the near-complete sheep or goat skeleton in 
situ.

Fig. 10.32b.  Skeletal parts of the sheep or goat.

Table 6. Personal belongings and weaponry

Category Item Number Findspot

8.1 Garments - - -

8.2 Footwear shoe fragment 26 forebody

8.3 Sewing kit - - -

8.4 Tools/weapons button? 25 hold

8.5 Cash small coin 27 forebody

8.6 Miscellaneous - - -
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10.8 Dating

Soil profile
The soil profile, so close to the then coastline, offers no 
other dating evidence for the sinking of the Rutten cog 
than that it must have occurred before ca 1600. 

Finds
The Kugeltopf sherds may be labelled 13th-century. The 
recovered proto-stoneware and near-stoneware sherds pro-
vide the closest dating evidence for the loss of the ship. 
Janssen20 states that proto-stoneware was especially preva-
lent during the final quarter of the 13th century and par-
ticularly between ca 1290 and 1310, and that it dropped 
out of use in the second quarter of the 14th century. 
Shortly after 1300, a fabric known as ‘near-stoneware’ hit 
the market. The bulk of the stoneware sherds, belonging 
to about 25 different and especially small pots which were 
found among and below the ballast stones, can be reckoned 
to the proto-stoneware. The few larger sherds from the 
stern and bow may be classified as proto-/near-stoneware.
This means that the proto-stoneware sherds ended up 

20.   Janssen 1983, 175.
21.   Vlierman 1996a, 74-36.
22.   J.N. Lanting, written comm. 16 June 1995, GrN-20004 and GrN-20344.
23.   RING-Report April 1994, Hanraets en Jansma.

among and under the ballast stones in the final quarter 
of the 13th century. The proto-/near-stoneware sherds 
belong to small pots that may have broken shortly before 
or during the calamity. The vessel most probably became 
stranded shortly before or around 1300. A small piece of 
a human fibula (30), which lay among the frames in the 
forebody, a curious find, may be the last remaining relic of 
a drowned crew member. 

Sintel clamps and nails
The sintel nail clamps securing the cog’s caulking are 
of types C1/2(D) and D1, which were in use during the 
second and third quarters of the 13th century.21 The large 
nails with convex, flattened or pyramidal heads were 
primarily shaped to suit the size of the ship and yield no 
dating evidence. The smaller, flat-headed nails may be 
considered a 13th-century version. 

Radiocarbon analysis
The radiocarbon laboratory of the University of Gronin-
gen dated two timber samples of the Rutten cog.22 The 
first sample (GrN-20004) was of an air-dried moss lath 
which may have come from the heartwood of a thick 
trunk. The second sample (GrN-20344) was taken from 
the youngest wood of a plank belonging to the bottom or 
ceiling. The dates were 1140 ± 30 BP and 959 ± 26 BP, 
respectively. 

Dendrochronology
‘RING’ examined four timber samples, which could be 
dated among each other and averaged into an object chro-
nology, ka 5 all.23 The outcome is AD 1249 + 20 ± 6 years, 
which amounts to a felling date between 1263 and 1275. 
The full report by ‘RING’ is presented in the Appendix. 
Three of the four samples could be dated with the reference 
chronology of Poland; the fourth, with that of Lower Saxony 
(Niedersachsen). The building date of the ship must there-
fore have been between ca 1275 and 1285. The condition of 
the recovered timber suggests no great age when the vessel 
was lost; 10 to 20 years seems quite plausible. 

10.9 Summary

Ship
The characteristic hooks, joined by a keel plank, the 
carvel-built bottom whose strakes for and aft merge into 
a clinker-built construction, the sintel nail clamped moss 
caulking and the keelson with its integrated mast-step 

Fig. 10.33  The ballast to starboard amidships.
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section, these even at its surprise discovery in 1982 made 
it clear that the wreck in lot A57 in the Noordoostpolder 
probably was the underwater body of a large, massively 
built cog. This idea was confirmed by the excavation in 
1985; and a few futtocks came to light which provided 
evidence about the lower part of the sides. On the basis 
of the gathered evidence the Rutten cog could be recon-
structed with great confidence up to a height of 1.8 m. 
Comparison with other cogs allowed a hypothetical but 
reliable, full reconstruction of the most complete frame 
recovered (frame 23). The oblique, straight head of the 
futtock of this frame suggests that it supported a protrud-
ing crossbeam. The latter’s location is some 80 cm lower 
than its counterparts in the Nijkerk-I and -II cogs; ca 100 
cm lower than in the Doel-I cog; and ca 20 cm lower than 
in the Bremen cog. 

Inside the wreck, mainly amidships and in the afterbody, 
a mass of ballast stones was encountered, weighing 5000-
6000 kg. About half of them are Scandinavian flint nod-
ules. Overlying this ballast and probably at about a meter 
above the keel line there seems to have been a floor that 
may have extended between frames 3 and 25 and from 
side to side. Integrated into this floor may have been a 
large hearth built of bricks. The ballast and floor probably 
were part of the ship’s design from the very start. The 
relatively low-set protruding crossbeams, the floor im-
mediately overlying the ballast, the heavy construction of 
the vessel and the likely dimensions of the hull mean that 
the ship most probably had two rows of protruding cross-
beams: four below and six above. Probably the ship had 
transverse constructions fore and aft, at the level of the 
lower row, that did not protrude through the shell, and 
which may have supported between-decks. 

The reconstructed hull shows a ship with elegant lines 
with no dead flat (the hull planking gradually rises from 
the midships towards the sides and the stern and stem, 
resulting in different hull sections throughout) and whose 
bilge and subsequent strakes make a flowing transition 
to the everted, straight sides. The rake of the stern and 
stem and of the straight parts of the sides is ca 117°, 119° 
and 104°, respectively. The bottom is carvel-built over a 
length of 7 to 8 metres. In the case of cargo transporta-
tion the space between frames 3 and 25 could constitute 
the hold. This would have a capacity of ca 175 gross 

tons. However, the ship is more likely to have served as 
a military vessel, a heerkogge. Its principal (reconstructed) 
dimensions are:

• Length over the stern and stem at 22.40 m 
gunwale height

• Largest width at gunwale level 9.50 m
• Height of the stern 5.05 m  

(keel line to the top gunwale)                       
• Height of the stem  6.60 m  

(keel line to the top gunwale)                     
• Height of the side amidships  4.50 m  

(keel line to the top gunwale)               

The ship did not founder at sea, but probably became 
stranded on a (submerged) peaty shore, close to the mouth 
of the peatland channel beside which medieval Lemmer 
was situated. The actual absence of any items of inventory 
and equipment, and the absence of any timbers higher 
than the turn of the bilge suggest that everything of value 
had been taken from the ship, after which the wreck was 
dismantled for construction timber and fuel. The re-
mainder became filled with sediment and was eventually 
covered by Zuiderzee deposits. The only two notable finds 
were a piece of thick hemp rope ca 12 m long and the 
near-complete skeleton of a sheep or goat.  

Dating
The dendrochronological analysis produced a felling date 
of the timber between AD 1263 and 1275. This sug-
gests that the ship was built between ca 1275 and 1285. 
The wood was imported from Poland and Lower Saxony 
(Niedersachsen). The type of sintel nail clamp was current 
in the second and third quarters of the 13th century. The 
proto-stoneware sherds found among the ballast must be 
of jugs that broke during the active life of the ship; the 
proto-/near-stoneware sherds must be of jugs that presum-
ably broke shortly before or during the ship’s stranding. 
They offer the closest dating for the calamity, which prob-
ably took place shortly before or around 1300. The prove-
nance of the timber, the ballast of Scandinavian flint, and 
possibly also the transverse constructions with upright 
knees suggest that the vessel originated and was built at 
a location on or close to the Baltic coast of Germany or 
Poland.





Impression of the sailing Dronten-I cog.
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11.1 Find conditions1

11.1.1 Discovery and investigation
In October 1973, deep ploughing of the soil in lot N5 
in Eastern Flevoland revealed ship remains. The find 
was reported to the Museum for Ship Archaeology of 
the IJsselmeerpolders Development Authority (RIJP), 
established nearby since April 1971, and an exploratory 
investigation took place on the 29th of October. Apart 
from the frame timbers and planks which had been ripped 
up by the deep ploughing machinery and found on the 
surface, a trial trench showed that the seams of the hull 
planks were closed off with sintel clamped moss caulking. 
Furthermore, probing showed that over a length of ca 15 

1. Translated by Jeroen Vermeersch, edited by Xandra Bardet. 
2. The wreck lay with its stem in NNE direction at 100 m of the Ketelweg and at 136 m from the boundary ditch of N5/6. The find location is situated 

approximately against and on top of the eroded eastern bank of the NW-SE orientated peat barrier between Schokland and Elburg, at 1.5 to 2 
km from the present-day mouth of the IJssel, the so-called Keteldiep, and at 9 km from Kampen (figs 11.2 and 11.3), Ordnance map page 21C 
Roggebotsluis; coordinates 181.11/509.12 with its highest parts at ca. 2.3 m -NAP, Hydrographical chart 1921, average low-tide level.

m, a width of ca. 3 m, and at a depth of 0,7-0,8 m under 
ground level a shipwreck was situated. The excavation, sal-
vage of the finds and the documentation of the wreck took 
place between 2 August and 4 September 1976. When the 
wreck was excavated it was found to be very incomplete, 
and that a large amount of frames, planks, the stern hook 
and the V-shaped timber with the mast-step had been torn 
from their original position. A few detached parts of the 
construction and finds were found in situ. Wherever possi-
ble the timbers were placed in their original positions and 
the wreck was measured, drawn and photographed (fig. 
11.1 and the Plates 11.I A, B, C en D).2 On the 12th of 
August the Meetkundige Dienst (Delft) made photogram-
metric recordings from a helicopter of the Royal Airforce. 

11The Dronten-I cog1

Fig. 11.1.  General view of the wreck excavation. Viewed from the bow towards the stern.
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Fig. 11.2.  The findspot of the Dronten-I cog. 

Fig. 11.3.  ‘Topographical and Ordnance Map of the Kingdom of the Netherlands’ (scale 1:50,000) of 1861 with the 
location of the Dronten-I cog. 
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The wreck and part of its inventory were (albeit concisely) 
published, the ceramics were treated in the Corpus voor 
Middeleeuws Aardewerk uit gesloten vondstcomplexen in Neder-
land en Vlaanderen (CMA) and in an overview of stoneware 
from excavated medieval shipwrecks in the Netherlands.3 
At the time of the study of the excavation data for the 
report of 1980, little was known and published about 
archaeological data in regard to ship construction in the 
late-medieval period. The report therefore only refers 
to similarities to the Ens cog (Chapter 9), and remarks 
that the dimensions of the ship deviate from those of the 
Bremen cog. Apart from this, it was debated whether 
the vessel had a spar sail or spritsail.4 Reconstruction of 
the cog went no further than stating that the vessel had 
six or seven strakes on either side of the keel. Next to all 
the other described cog finds in this study, and with the 
current state of knowledge and insights, it is meaningful 
to revisit the wreck and - as far as is justified based on 
the present data and in comparison to the other ships - to 
reconstruct it. The finds will be discussed in more detail. 
The locations of the finds are shown with their inventory 
numbers in plate 11.IA. The list of finds indicates the 
objects that the numbers refer to.

11.1.2 Geology and stratigraphy
During the excavation initially a baulk was retained 
amidships in order to study the stratigraphy. This seemed 
only to be partly possible as a result of the soil having 

3. Reinders et al. 1980; Vlierman 1983 and Vlierman 2010, 192. 
4. Reinders et al. 1980, 15 en 50.
5. In Reinders et al. 1980, 7-8.
6. Wiggers 1955, 88 ff.

been turned up. The data were recorded and described 
by R. Koopstra of the Pedological Department of the 
RIJP as follows: “The ship sank in the Almere phase, 
where the redeposited layer ends at the interface between 
the clay-rich Ala and the humus-poor Alc deposits. The 
date of the Ala layer is therefore of importance in order 
to determine the period when the ship sank. Figure 11.4 
shows the supplemented and partly reconstructed profile 
with the disturbance by the shipwreck. The top of the 
present peat is situated at 1.3 m below ground level, the 
Pleistocene sand at 3 m.”5 At ca 200 m north, ca 400 m 
east and at ca 1500 m west of the findspot of the wreck, 
the top of the peat is situated at 0.8-1 m below ground 
level. The depression in between had been filled with a 
humus-rich clay deposit. The wreck lay in the upper part 
of the humic-sandy deposit which was described by the 
pedologists of the RIJP as a so-called ‘foredune’. With re-
gard to the Noordoostpolder, Wiggers assumed that the 
SLoef Ib layer - in Oostelijk Flevoland referred to as Ala -  
had been deposited in the second half of the 15th century 
and the early 16th century.6 The redeposited layer ends at 
the base of layer Ala; hence we can assume that the ship 
sank before the second half of the 15th century. Since the 
ship is situated along the eastern (i.e. leeward) side of a 
NW-SE oriented peat barrier, it cannot be excluded that 
a part of the Alc deposit had been washed away, which 
suggests an earlier date for the loss of the ship. Also the 
sharp transition between the Ala and Alc layers (geolog-

Ploeghsoil/Zuiderzee sediment

Almere clay

Humic sandy Almere clay

Peat

Humic sandy redeposited layer

Redeposited sand with layers of peat

Ship’s timber

Fig. 11.4.  Soil profile with the disturbance caused by the Dronten-I cog (partly reconstructed). 

1 m
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ical hiatus) and the completely sandy redeposited layer 
support this possibility.

11.1.3 Medieval habitation
In the course of the 1980s and the early ‘90s, I asked sev-
eral farmers along the Ketelweg, also on lots N4, 5 and 6, 
to save any sherds and bones found as they worked their 
land. This land was situated on the suspected western and 
eastern margins of the above-mentioned NW-SE-oriented 
peat barrier. Some sherds date from the Carolingian pe-
riod, some others from the 13th and 14th centuries. The 
same phenomenon seemed to occur at some other sites 
towards Elburg, but at the time we did not manage to 
find more such evidence. But on a lot on the Oudebosweg, 
situated in situ and at a depth of 0.5 m, a row of large, 
14th-century bricks were found (possibly a foundation 
with the width of one stone). The owner reported that in 
the course of the years a large quantity of these bricks had 
been recovered at that same spot, whereby the bricks were 
all arranged next to each other and were stacked in two or 
three layers. There were no traces of mortar. During a vis-
it, a 14th-/15th-century redware sherd was found nearby.

The farmer had ignored these finds or just threw them 
away. The presence of Carolingian and late-medieval 
sherds along the edges of the original clay-on-peat land 
had also been observed in the direct surroundings of the 
Nijkerk-II cog, where most probably this is related to 
waste from the Carolingian and 13th- and 14th-centu-
ry rural settlement of Ark (Chapter 6, section 6.1.3). 
It is possible that at some locations on the peat barrier 
between Schokland and Elburg there had been habita-
tion, maybe even into the 14th century. Similarly some 
domestic waste from the occupation surface on the clay-
on-peat land would have ended up in the water through 
erosion. It seems plausible that the peat barrier had been 
transected by some watercourses, for example old exten-
sions of the Zuiderdiep and the Reeve. These in particular 
are places where habitation could have been located (fig. 
11.5). In 2012, at a distance of about 1800 m southwest 
of the site with the bricks, a remnant of a gully was found 
at which traces of prehistoric habitation were found (the 
extension of the Reeve?).7 This is a more or less compa-
rable situation to what was found in the close proximity 
of the Nijkerk-II cog. Brunnepe and Kampen lie ca. 8 to 
9 km away as the crow flies. The 13th- and 14th-century 
habitation on the southwest point of Schokland is at 6 
km from the site with the bricks. The storms of 1367 
which resulted in the flooding of the Oosterwoldse Pol-
der and Kamperveense Polder8 will have contributed to 

7. D. Velthuizen, personal communication, January 2013.
8. Gottschalk 1971, 388-390.

the removal of the last remnants of the peat barrier that 
emerged from the water, if any still did so at that time.

11.1.4 Condition and wreck formation
The wreck was located at a depth of ca 1 m below the sur-
face and sank almost completely horizontally into the hu-
mus-rich clay of the Almere deposits, which had formed 
directly on top of the peat. The vast majority of the wreck 
above this sediment was enclosed by a humus-poor clay 
deposit with a great amount of sandy layers. The filling 
of the wreck consisted of redeposited sand, while the re-
deposited sediment around the wreck was humus-rich to 
sandy. During and directly after sinking, the vessel would 
have been shaken back and forth quite violently, given the 
fact that most pots were broken. The excavated inventory 
and the personal possessions and weapons suggest that the 
vessel must have sunk against, or in close proximity to 
the peat barrier or (submerged) shore and that the vessel 
was abandoned head-over-heels. The findspot of the wreck 
was located not far from the probable then mouth of the 
Zuiderdiep, the south-westernmost branch of the IJssel 
delta, which at that time was still open. After the wreck 
had settled in - what was then - the sea bed and had sunk 
partially into it, it probably quite quickly filled with a 
layer of humic-sandy sediments 10-30 cm thick. After 
this, the above-mentioned redeposited sand came in. The 
source of that sand is not quite clear. Most probably it was 
transported by the river IJssel.

Considerable time after its foundering, possibly dozens of 
years later, it is probable that the wreck - the upper sides 
of which must already have been severely damaged - was 
washed free and broken apart by the waves and/or current. 
This may also have been caused by ice floes. In this situa-
tion the surviving parts of the sides were broken off. The 
part of the sheer strake, with the channel for attaching 
the rigging to hold up the mast still preserved on it, must 
have broken off at an early stage and ended up inside the 
ship, since the side planks situated lower in the hull have 
all disappeared. The planks, futtocks, ceiling planks, the 
decks, beams of stern and stem and transverse connections 
and even the stern hook all were ripped out of construc-
tion. The stern hook was situated in situ on top of the 
finds in the afterbody, along with some V-shaped frames. 
Remarkable is the detached find of a strongly deformed 
gudgeon (figs 11.6a en b) of the rudder suspension, which 
had originally been attached to the stern hook. It most 
probably got ripped off from the stern hook together with 
the rudder and sternpost, and subsequently fell off the 
pintle/rudder to starboard of the afterbody. The rudder 
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Fig. 11.5. The remnants of the peat barrier in the subsoil between Schokland and Elburg, with the findspots of the Dronten-I cog (1), a late-medieval 
waterschip(2), The Dronten L89 wreck (3), the Dronten-II cog (4), the stack of large bricks (5) and the likely course of some creeks or streams.
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has not been found. A similar scenario played out with 
the transverse connections at deck level. Two iron rose-
bolts were found next to the wreck at spots almost exactly 
where they used to pass through the hull to strengthen 
the connection of the sail beam (Plate 11.I A). The sail 
beam was lost, and also no remnants were found of the 
hull planks through which they had passed.

During the excavation, not much more of the ship was 
found than part of the bottom to port, with plank frag-
ments of the four consecutive strakes of the sides of the 
forebody, the keel plank with the two (stern and stem) 
hooks, part of the straight and V-shaped floor timbers, of 
which one had the recess for the mast heel, a fragment of 
a bilge ceiling plank and a part of the top ceiling plank or 
inwale. It seems plausible that the storm period of 1367 
can be linked to this destruction of the wreck. After the 
site settled down and the remaining hull and loose tim-
bers were covered with the upper Almere-clay sedimenta-
ry deposit it remained undisturbed until the deep plough-
ing of the soil started. The wood, especially the thinner 
planking, in the excavation did not seem to be in a very 
good state. This was the consequence of the shallow posi-
tion (higher than the drainage) in the humus-rich/sandy 
sediment in which it had lain. Moreover, as a consequence 
of the hot summers of 1975 and 1976, and especially also 
because of the deep ploughing of the soil, the wood in the 
soil dried out in a relatively short time.

9.  Reinders et al. 1980, Plate 2.

11.2 The ship

11.2.1 Documentation and reconstruction

Documentation
During the excavation both the situation of the wreck 
and the location of the detached timbers were noted in 
a few sketches (figs 11.7a, b, c and Plate 11.I A). After 
the wreck was cleaned the loose parts were put back in 
position inasfar as this was still possible, and a lengthwise 
section along the hooks and keel plank was made, togeth-
er with 14 cross-sections over the frames, and all were 
drawn to scale 1:20. This was done by the Department of 
Ship Archaeology in the usual way: by extending a main 
tape over the hooks and keel plank and at right angles to 
this the tapes over the frames, which were levelled above 
the wreck and fastened to ranging poles (Plates 11.I C and 
D). Based on the photogrammetric images, an overview 
of the site was made by the Meetkundige Dienst of Delft. 
During the fieldwork black-and-white photos and slides 
were made. In 2008 the preserved stern- and stem hooks 
and the V-shaped floor timber with its recess for the heel 
of the mast were drawn to a scale of 1:10 in preparation 
for this study.

Reconstruction
In the plates of the excavation report of 1980, the re-
construction drawings based on the available data were 
restricted to a side view with the recovered parts, and 
one cross-section  at frame 19 was reconstructed, just up 
to the six strakes which were attested in situ. Apart from 
these, a few construction details of timbers and of sin-
tel-clamped moss caulking were drawn.9 As mentioned 
before, it seems justified to continue the reconstruction 
on the basis of comparison with the other cogs presented 
in this study. Some loose ship timbers were now placed 
in their probable original position and the ship’s hull was 

Fig. 11.6a & b.  The detached, distorted gudgeon.
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made complete in order to get a reconstruction as close as 
possible to the full original hull form. In doing so it was 
assumed that the vessel had an afterdeck and a foredeck 
and most probably also gangways. The resulting ship 
lines, measurements and layout can be seen as hypotheti-
cal, but without doubt are close to the original.

11.2.2 Construction and layout of the hull

Keel plank
The stern- and stem hooks with the keel plank from aft to 
fore measure 12.4 m, the keel plank itself is 9.1 m includ-
ing both flat scarfs of 40 cm (aft) and 53 cm, respectively. 
The top of the keel plank near the scarfs with the hooks 
is 20 cm wide; in the middle, 28 cm. Its bottom surface 
at the same locations is 2 cm narrower. The cross section 
is therefore somewhat trapezoidal. The thickness is about 
9-10 cm. The stern hook is nailed to the keel plank from 
the inside out with two nails situated side by side; the 
stem hook, with two rows of three and two nails, respec-
tively. From the outside (of the ship) there is in both 
cases a single row of two nails. The nails do not pass right 
through the scarfs and therefore are not double-clenched.

Stern hook
The horizontal part of the stern hook (fig. 11.8) has a 
length of 2 m. At the 20-cm-wide after end of the scarf 
with the keel plank, its thickness is 10 cm, and over a 
length of 85 cm it slightly thickens to 11 cm towards the 
stern. Then follows a 10 cm long  part till a thickness of 
18 cm is reached. At the transition from the horizontal to 
its vertical part, the hook has a thickness of 25 cm and a 
width of 13 cm. The after face of the stern hook goes up 
perpendicularly for 20 cm and then rakes aft. This face of 
the stern hook and sternpost is straight and has a rake of 
118°. The highest point of the stern hook is 73 cm above 
the keel line. The sloping flat scarf that connects it to the 
sternpost runs down from the outer face towards the in-
ner face. The greatest thickness of the rising part directly 
below the scarf is 23 cm, the width on the inner side is 13 
cm. Both the horizontal and the rising arms are trapezoi-
dal in cross-section and are 6 cm in width.

The sternpost was connected with two nails onto the 
inner side of the stern hook. Through the middle of the 
scarf the post was joined to the stern hook by a diagonal 
treenail (Ø 2.5 cm). From the outside, two nails had been 
driven in diagonally through the upper tip of the stern 
hook into the sternpost. On the side, the scarf joint was 
strengthened with a strip of iron plating 200 mm long Fig. 11.7c.  Small near-stoneware jug, fragments of large bricks, and the 

detached, displaced stern hook in situ overlying the afterbody. 

Fig. 11.7a.  Finds in situ: Sherds of a small kugeltopf and a near-stone-
ware jar, a shoe sole, a knife with its handle and some fragments of large 
bricks belonging to the fireplace. 

Fig. 11.7b.  Sherds of a large near-stoneware jar. 
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Fig. 11.8.  Stern hook. 

and 3 mm thick, which was probably fastened onto the 
upper part of the stern hook and the sternpost with four 
25-mm nails with flat heads (Ø 15 mm). In the side of the 
horizontal part and continuing onto the vertical part, a ca 
1.5 cm deep rebate had been cut into the side into which 
the end of the A strake was nailed. Sintel clamped moss 
caulking was present in the seams between the garboard 
strake and the stern hook, both on the inside and outside. 
It was remarkable that the sintel clamps were applied at 
irregular distances: on the inner side at 3.5-6.5 cm and at 
the outside at 6-8.5 cm

The lowest gudgeon was situated 45 cm above the keel 
line. It is made of wrought iron, has two approx. 40 mm 
wide and 5 mm thick wings or braces, which are cruci-

form and fastened to the stern, both connected to it with 
six nails.  Beyond the stern, the two braces come together. 
To the inside of this loop a ring had been forged. The loop 
is 10 mm thick at the back, the forged ring 7 mm. The 
top edges are worn down on both sides of the loop at the 
level of the ring. This can be a sign of a long use of the 
ship (Section 11.5.2 and figs 11.8 and 11.19-21).  

Sternpost
The sternpost was not found. Figure 11.8 shows the fully 
reconstructed stern hook and sternpost. The top of the 
stern will have stood about 2.7 m above the keel line. It 
seems reasonable to assume that at least the hood end of 
the second strake, but most probably also the third strake, 
was fixed into the rebate of the sternpost. The other 

2 m
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strakes of the side of the ship most probably ended against 
the double-bevelled after face of the sternpost. The stern-
post was thick enough to have had rebates all the way 
up, accommodating the ends of all the strakes, but - on 
the basis of comparison with other cogs - this seems less 
probable.
False stern
The ship did not have a false stern.

Rudder
As mentioned earlier, the rudder was not found. The gud-
geon in any case indicates that the vessel was sailed with 
a stern rudder. What the rudder would have looked like is 
depicted in plates 11.II A and 11.III A.

Stem hook
The massive stem hook (fig. 11.9) has a horizontal length 
of 2.25 m on the keel line. At the 20-cm-wide scarf to 
the keel plank its thickness is 10 cm, but this gradually 
increases over a length of 68 cm up to a thickness of 17 
cm and then the top surface continues diagonally upward 
over a length of 17 cm to bring the thickness to 26 cm. 
The top surface further rises diagonally until the hori-
zontal arm smoothly transitions into the rising arm, onto 
which the stempost is connected. Here a thickness of 31 
cm is reached. The top of the horizontal arm of the hook 
gradually becomes narrower, and at the beginning of the 
rising arm measures 16 cm (excl. the 3 cm each of the 
two rebates). The highest point of the stem hook is 105 
cm above the keel line and is 14 cm wide (not counting 

Fig. 11.9. Stem hook. 
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the two rebates with a depth of 2.5 cm). The thickness 
of the stempost at the scarf is 26 cm. The horizontal and 
rising arms of the hook run aft and forward both with a 
trapezoidal cross-section; and at the front measure 5 cm 
in width. On the sides of the stem hook, along the top 
edges of the thick horizontal part and on the rising arm, 
a continuous rebate is present with a width of 9 cm and a 
depth of 2.5-3 cm. Into it were fastened the hood ends of 
the garboard strake (A) and the second bottom plank (B). 
In the horizontal part of the hook’s rebate are three verti-
cal grooves. These are probably the deepest remnants of a 
mark applied during the ship’s construction, to indicate 
to what depth the rebate was to be cut.

The keel plank was connected to the stem hook with two 
rows of (three and two) nails. The stem hook was con-
nected to the keel plank with one row of two nails driven 
from the bottom. The seams between the stem hook and 
the bottom planks were closed with sintel clamped moss 
caulking both on the inside and outside. On the inside 
the sintel clamps were placed at irregular intervals of 5.5 
to 6.5 cm and on the outside at 10-15 cm. The outer face 
of the stem hook (and the stempost) is at a rake of 122° to 
the keel. As was the case with the sternpost, the measure-
ments were such that here too it might be thought that 
the plank ends were fixed into one continuous rebate. But 
here too, this is not very likely, since remains of tar have 
been seen inside both the hooks. 

Stempost
The stempost has not been found. The reconstructed stem 
hook and stempost (fig. 11.9) show that the stempost, 
measured at gunwale level, rose to 3.2 m above the keel 
line. Even though there is no direct evidence for it, as the 
third and fourth port side strakes were not completely 
preserved up to the stem, it does seem likely that at any 
rate the third strake (C) too was nailed into the rebate of 
the stempost. The following strakes most probably ran 
to the front of the stempost. The exact shape of the stem-
post cannot be ascertained. Based on other cog finds it is 
plausible that it had an even width going upward or even 
became somewhat broader, and that the forward face from 
the bottom upwards had a low roof-shaped (double-bev-
elled) profile, onto which the planks’ hood ends were 
nailed. If there were a continuous rebate right to the top, 
then the vessel would not have needed a false stem and 
the front of the stempost would have been flat.

False stem
If, as has been presumed, there was a roof-shaped forward 
face of the stempost, then the hood ends of the planks 

from strake D upward would have needed protection with 
a (thin) false stem. Plates 11.II A and 11.III A show how 
it could have been constructed.

Bottom and sides
At both sides of the keel plank the vessel most probably 
consisted out of nine strakes (A to I). On the basis of the 
recovered planks it may be assumed that the first, second 
and fourth  to eighth strakes had a width of 40-45 cm. 
The third strake (bilge strake) and the ninth strake (sheer 
strake) were 35 cm in width. Each strake consisted of 3-4 
thick oak planks. On some planks it was observed that 
the lapstrake overlaps (land) near the stern and stem were 
narrower than amidships, so during the construction quite 
straight planks with an overall similar width would have 
been used. As a result of this, with the bending of the 
planks a smaller overlap was created towards the stern 
and stem. The ship’s carpenter made an effort to make all 
overlaps equally. The planks of a strake were connected 
to each other, from fore to aft, by means of flat scarfs. The 
nib ends of each overlapping plank were 1-1.5 cm thick 
and protruded into and outside the hull (fig. 11.10). The 
plank ends in the scarfs were secured with two rows of 
four nails. One row from the inside out, the other from 
the outside inward. It was not recorded whether the nails 
protruded through the shell and whether they were dou-
ble-clenched. In the available pictures of the bottom of 
the vessel this cannot be seen. But given the scarfs joining 
the keel plank to the stern- and stem hooks, it seems that 
this was not the case.

Bottom 
The bottom on either side of the keel plank and the hooks 
consists of two strakes (A and B). The strakes at port 
side are complete in the forebody, while in the afterbody 
parts of the connection to the stern were missing. On the 
starboard side only two pieces of the garboard strakes (A) 
and a fragment of the second strake were found. The gar-
board strake consists of two planks ca 6.6 m each and the 
B strake is composed of three planks: aft and fore, ca 5.8 
m long; the plank in between, ca 1.95 m. The flat scarfs 
joining the planks are ca 40 cm long. The planks have a 
width of ca 45 cm (Plates 11.II B and 11.III B). Of the 
starboard side this cannot be said with certainty, but as-
suming similar plank lengths as in the fore and after part 
of the ship at port side, we can see a symmetrical compo-
sition of the bottom according to the so-called ‘brother 
and sister’ pattern. The two hood ends of the garboard 
strake were both nailed into the rebates of the stern- and 
stem hooks. During the ship’s construction, the first 
plank had been held amidships (just forward of frame 12) 
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against the keel plank with a ca 30 cm long, 5 cm wide 
and high lath or temporary frame, which was secured 
across the seam on both planks. And 95 cm forward, the 
same had been done with a lath of 20 cm (fig. 11.10). The 
after plank could subsequently be fitted to the scarf of 
the forward plank, and aft of frame 8 this too was sintel 
clamped to the keel plank and nailed with a 20 cm long 
construction timber. These are in fact ‘temporary frames’, 
which the ship’s carpenter decided not to remove after the 
definitive frames were put in. In the same way it was done 
for the second strake. Here a single lath aft of frame 15 
was sufficient to hold the A- and B strakes together. Also 
between the B and bilge (C) strakes in three different po-
sitions such laths had been placed during its construction. 
These ‘auxiliary frames’ were necessary to keep the carvel-
built planks together during the process of construction. 

In the keel plank (between frames 10 and 11) only one 
treenail without any obvious use was found, by which 
at the start of the construction for example a plank or 
temporary frame may have been fixed over the full width 
of the bottom of the ship. At the bilges, the bottom part 
was presumably also supported by posts. Over a length 
of about one metre, the garboard strakes were nailed into 
the rebates of the stern and stem hooks. Also the planks’ 
hood ends were fixed in this way. The nails are irregularly 
spaced: in the horizontal part of the stem hook at 5 to 15 
cm, in the rising part of the stem hook between 4 and 8 
cm. Aft, the spacing varied between 4 and 10 cm. The 
top of the keel plank and the bottom planks are joined 
amidships in carvel fashion, and between the bilges and 
frames 9 and 15 form an almost completely flush surface. 
Aft of frame 9 and forward of frame 15, both strakes 
gradually turn towards the stern and stem (fig. 11.11), to 

which the ends of the upper strakes are nailed vertically. 
At 3.1 m from the stern and 2.8 m from the stem, the 
flush construction turns into a lapstrake or clinker-built 
construction. In order to realize this, the B plank has 
been left wider, whereby an overlap could be realized. The 
chamfered lapstrake overlaps (the lands) are connected to 
each other with nails that alternately at the bottom part 
of the overlap are nailed from the outside inward, while 
somewhat higher on the overlap they were nailed from the 
inside out. The nails protruded through the planks, were 
twice bent and thereafter the tip was driven back into the 
wood. For the method of double-clenching, see section 
6.2.2 and fig. 6.42. The way and extent of caulking the 
bottom of the ship will be discussed in section 11.2.2.

Sides
Parts of the bilge strake (C) and the fourth strake (D) 
were present only on the port side amidships and in the 
forebody of the ship. Of the fifth and the sixth strakes (E 
and F) only some pieces between frames 18 and 24 were 
present, while loose inside the wreck a 3.5 m long piece 
of the uppermost strake (sheer strake, strake I) was found. 
The bilge strake consisted of three planks, of which the 
aft- and foremost were ca 5.2 m long with a plank of ca 
3.7 m  in between. The width of the planks was about 
35 cm. Of the second side strake (D) it could be observed 
that about amidships (under frame 15) a scarf was situat-
ed. The forward plank was thought to have been over 6 m 
in length. Probably it in fact consisted of three planks, of 
which the middle one must have had a length of 3 m. The 
strake was 45 cm wide, at the stem approximately 40 cm. 
Amidships, the bilge strake was carvel-built and placed 
against the outer bottom plank (B) at an angle of ca 148°. 
In the after- and forebody the connection was lapstrake. 

Fig. 11.10. Part of the bottom amidships with the scarf nibs standing 
proud, and the small planks nailed across the seams in a few places.

Fig. 11.11.  The transition from carvel-built to clinker-built bottom con-
struction near the mast step. 
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This fourth strake (D) was nailed onto the bilge plank (C) 
at a similar angle between frames 12 to 16. All consec-
utive planks were placed at an increasingly obtuse angle 
and were completely lapstrake from aft to fore in the way 
described above, in the section describing the bottom. 

The width of the land was about 4 cm near the stern and 
stem, while amidships it was 9-10 cm. Aft of frame 12 and 
forward of frame 15, the transition from bottom to sides 
became increasingly flowing and from frame 19 is almost 
indistinguishable. The sheer strake to port had a width of 
35-40 cm. Just aft of the mast, on the outside of the sheer 
strake and at 8-10 cm below the top of the side, an irregular 
piece of wood was attached of about 1 m long and 7 cm 
wide and thick. This small timber on the side against the 
hull had six vertical openings ca 2.5 by 2.5 cm (fig. 11.12 
and Plates 11.II A and 11.III B; compare with the Mark-
nesse cog section 12.2.2 and the figs 12.8, 12.13 and Plates 
12.I A and 12.II B). It is one of the channels to which the 
stays of the mast were attached. The channel was fixed onto 
the sheer strake with three treenails (Ø 2.5 cm) and two 
iron nails.

Sintel clamped moss caulking and the shape of the 
carvel seams
The edges of the flush bottom planks are chamfered over 
almost the entire thickness. Thus reversed V-shaped seams 
on the bottom with a width of 1.5– 2 cm and with sides 
of 3.5-4 cm were created. At the seam between the gar-
board strake and the keel only the strake had been cham-
fered. The seams were filled with strands of moss which 
had been twisted into a single strip. These were made 
into an S-twist and covered with laths of oak, which in 
cross-section were cut to an oval shape. These ca 1.5 cm 
broad and 0.5 cm thick moss laths were secured to both 
sides of the plank seams by iron sintel clamps. On the 
inside, the planks sat tightly together and no caulking 
could be seen. The lapstrake or clinker-built planks were 
caulked on the inboard surface in a similar fashion. As a 
preparation, the upper/outer edge of the plank below was 
chamfered. After the next plank had been joined onto the 
lower one the caulking was put into and above the cre-
ated V-shaped seams. The lapstrake parts of the bottom 
and bilge strakes were not treated like this on the outside 
because the sharply chamfered lapstrake planks were too 
thin to hammer sintel clamps into. On the other strakes, 
from fore to aft completely lapstrake, the seams are filled 
with sintel-clamped moss caulking both on the in- and 
outside (figs 11.13 and 11.14). The ends of the shell 
planks were not sintel-clamped, but in the seams and on 
the scarfs plenty of moss had been applied. 

As mentioned, the seams between the plank ends on the 
stern and stem are caulked and sintel-clamped on the in- 
and outside surface. The sintel clamps in general are situated 
at irregular intervals and continue on the inside behind the 
frames. From this it can be deduced that the shell-first con-

Fig. 11.12.  The port channel on the outboard side of the detached sheer 
strake in situ. 

Fig. 11.13.  The different shell seams with sintel clamped moss caulking, 
and the way in which the clinker shell strakes are nailed. 
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struction method had been used. The sintel clamps in the 
ship belong to type D2, with a central part 35-40 mm long. 
This type was in use roughly between 1275 and 1350. More 
recent research shows that the types used in the ship date 
from around 1300 (figs 11.19-25, -47 and stern part).10

The planks were not drawn in detail as later became cus-
tomary, and it was not recorded how many centimetres apart 
the sintel clamps have been applied. It was noted in 2008 
that on the preserved stern and stem hooks the individual 
distances could vary. In section 11.2.2 the numbers of sintels 
used will be discussed.

Determination and pollen research
The moss caulking was analysed and apparently it was 
pure peat moss (Sphagnum) that had been used. The sam-
ple that was analysed contained charcoal and the propor-
tions of trees and herbs were 34 and 66 %, respectively. 
The moss must have been collected in an oligotrophic 
area. There must have been a large bog and little agricul-
ture in the area (for a detailed description of the pollen, 
see Appendix).11

Frames: straight and V-shaped floor timbers and fut-
tocks 
The constructed hull is held in shape and strengthened 
principally by the frames (figs 11.15a and b). In the recon-
struction (Plates 11.III A and B) it has been assumed that 
the hull had 32 frames (0 to 28 and -1 up to and including 
-4). Most of the frames were missing. Only (parts of) the 
V-shaped floor timbers 2, 3, 4, 5 and 6 in the afterbody 
were present, V-shaped floor timber 5 is complete. Of the 
frames 9 and 15, situated amidships, only the port side of 
the floor timbers survived. The frames 12, 14, 15 and 17 
had a complete futtock on the port side. Of the V-shaped 
floor timber with a rebate for the mast (frame 18), the 

10. Vlierman 1996a, 77; Vlierman in preparation a.
11. Cappers et al. 2000; Mook-Kamps 1997, 9.

part on port side and the part on the starboard garboard 
strake were present. Of frames 19 to 25 in the forebody 
the V-shaped floor timbers had survived, and of frames 19, 
22 and 23 the first futtocks as well. The V-shaped floor 
timbers, the floor timbers and the futtocks were made from 
irregular pieces of oak and had widths that varied between 
ca 10 and 20 cm. V-shaped floor timber 18, with the rebate 
for the mast, was wider and will be discussed below.

The straight floor timbers were about 15 cm thick, the 
V-shaped floor timbers above the keel plank about 20 cm, 
and the futtocks 10-12 cm. The V-shaped floor timbers 4 
up to and including 19 all had an inverted-U-shaped lim-
ber hole 10 cm wide and ca 5 cm high. Frame 6 to 18 also 
had such limber holes above the outer bottom strakes. In 
the V-shaped floor timbers 4 and 5 there were triangular 
limber holes above the garboard strake. In the V-shaped 
floor timbers 2 and 3 this was also the case, but only above 
the stern hook and the keel plank. The triangular limber 

Fig. 11.14. Sintel clamps and moss laths or split withies in the seam be-
tween the port garboard and the second strake, beside the stern hook. 

Fig. 11.15a & b. General view from the stern to the stem. b. A closer view 
of the forebody.
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holes above the garboard strakes are also visible in V-shaped 
floor timbers 18 up to and including 20; while the subse-
quent ones (21 to 24) only have limber holes above the keel 
plank and the stem hook. Even though little was recovered, 
we can be fairly high confident that both the V-shaped and 
straight floor timbers in principle have one end just above, 
or at the upper edge of the bilge strake, while on the oppo-
site side they end a bit higher up. This pattern alternated 
between the port and starboard sides. The scarf joining 
them to the lowest futtock was oblique or almost horizon-
tal. The hull planks and the keel plank were in principle 
connected to the frames by two treenails (diameter 2.5 cm) 
per plank width, sometimes by only one. On the outside of 
the shell, these treenails were secured with wedges.

During the drawing of the field sections (Plate 11.I D) it 
was observed that hull planks had been fixed to the frames 
with treenails and nails as well. This was also the case with 
the scarfs of the futtocks that fitted onto the (V-shaped) 
floor timbers. The V-shaped floor timbers 3 and 21 were 
the first and last, respectively, to be joined to the stern- or 
stem hook with treenails. Other cog finds suggest that this 
was not the case on the other V-shaped floor timbers at 
the stern- and stem hooks and -posts. These frames were 
attached only to the shell planks. In the middle of the top 
surface of V-shaped floor timber 19 is a 45 cm wide and 
3 cm deep flat rebate, with three blind treenails in it (fig. 
11.16 and the Plates 11.I D and 11.III C). Also on the mid-
dle of V-shaped floor timbers 20 to 23, relatively horizontal 
surfaces can be seen. Only the lowest futtocks 12, 19 and 
22 are somewhat undamaged. They all three had an oblique 
top, the scarf meeting the second futtock. The upper part of 
futtock 12 reached almost to the middle of the fifth strake 
(E). The futtocks of frames 19 and 22 reached up to about 
the middle of strake seven (G).

Mast step
The mast step of the Dronten-I cog is the heavy, V-shaped 
floor timber 18. It is made out of an irregular piece of oak 
trunk, of which in some places the dull edge forms the 
outside of the timber while other sides were straightened 
(figs 11.17a, b and c). The greatest width of the V-shaped 
floor timber is 34 cm, the largest thickness is ca 25 cm. 
Above the keel plank, on the central and widest part (65 
cm) of the timber, the recess for the mast step had been 

Fig. 11.16  The frames in the forebody; in the foreground, frame 18 with 
the mortise for the heel of the mast; beyond it, frame 19 with the shallow 
rabbet; while further on, more-or-less flat areas can be seen at the centre 
of (V-shaped) floor timbers 20 to 22. 

Fig. 11.17b and c. The detached floor timber of frame 18. c. Floor timber 
18 with the recess to take the heel of the mast, detail.

Fig. 11.17a View from the forebody; immediately beyond the surveyor’s 
rod in the wreck is floor timber 18 with its recess for the heel of the mast. 
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hewn out. The wide central part of the timber slightly 
tapers to both sides of the V-shaped floor timber that 
measures 16 cm. The rebate measures about 24 x 22 cm 
and is about 10 cm deep. In the starboard forward corner 
of the recess, the side of the rebate does not measure 24 
but 22 cm, and at the forward part not 22 but 17 cm. The 
meaning of this is unclear. Possibly the recess once was 
smaller (17 by 17 cm) and later was adapted for another, 
somewhat thicker mast. The partly hewn-off treenail in 
the corner of the recess to starboard could be explained 
in this way. The bottom of the recess has a drilled hole 
(Ø 3 cm) to drain off any water, which empties above the 
limber hole. The V-shaped floor timber was fastened – in 
contrast to the other frames - with 3-cm-thick treenails 
rather than 2.5-cm-thick ones.

Ceiling 
Some fragments of one ceiling strake have been found 
(fig. 11.18). It is the bilge ceiling strake, which presum-
ably ran between frame 2 and the forward edge of frame 
23. It is a ca 24 cm wide plank with an irregularly adzed 

double-bevelled upper surface, of which the sides are 3 
cm thick and the greatest thickness is 5-6 cm. It was 
connected onto each frame with one or two treenails. Also 
some nail holes were seen with which the plank original-
ly was held in place for the carpenters to drill the holes 
and to insert the treenails. At some frames the plank had 
been put on top of the lowest futtock, indicating that the 
latter must have been put in place first. The rebate in the 
upper part of V-shaped floor timber 19, situated above 
the keel plank, in which three blind treenail holes were 
seen, and also the more-or-less flat areas on V-shaped floor 
timbers 20 to 23 suggest that the top of the forward part 
of V-shaped floor timber 18 supported a 3-cm-thick plank 
(with a nail hole) which at its after end was 45 cm wide 
and 25 cm wide at its forward end.

The lowest futtock of frame 19, at the level of the bottom 
part of strake F holds two treenails (Plate 11.I D). One 
of them could be related to a ceiling plank at that spot. 
Further evidence is lacking. It is certain that there was 
an open ceiling structure inside the ship. Between the 

Fig. 11.18. View from the forebody with the port bilge ceiling board covering the turn of the bilge. 
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plank above the keel plank and the bilge ceiling planks 
in the forebody, almost certainly was no other ceiling 
plank. In V-shaped floor timber 5, a nail was seen in the 
middle above the starboard garboard strake. Probably 
between the after side of this frame 5 and the after side 
of V-shaped floor timber 18, and between the two bilge 
ceiling planks, a boarded load-bed or underfoot ceiling 
had been present. Probably the plank above the keel plank 
started aft of frame 1 (Plates 11.III A, B and C). The side 
of the ship was at the top strengthened on the inside with 
a 14 cm wide and 6 cm thick ceiling plank, which can 
be identified as an inwale. On the under/outboard side 
it was chamfered, and fitted onto the chamfered tops of 
the futtocks and to the sheer strake with treenails. In the 
after- and forebody, the inwale was extended with curved 
pieces which ended at the first and last frame, or possibly 
at the very stern and stem. A straight piece of inwale was 
found inside the wreck. It seems unlikely that more ceil-
ing planks were present on the sides.

Transverse connections, deck beams, mast beam, decks, 
gangway, windlass and pump 
The only indications for transverse connections in the 
ship’s hull are two rosebolts (Section 11.5.2 and figs 
11.19-22 and -23 and 11.20), a treenail in strake E just 
forward of frame 19, and two treenails located beside 
each other in strake C forward of frame 23, both on the 
port side. The two rosebolts were part of the constructive 
connection of the mast beam. The wooden treenails in 
strakes C and E unmistakably served to join the transverse 
connections to the shell of the ship. Despite these few 
clues, judging by other cogs it can be indicated with near 
certainty what all this must have looked like (Plate 11.III 
B and C).

Transverse connections
The treenails that were found in the hull on the port side 
in the forebody also turn up in comparable places in the 
Nijkerk-I cog (Section 8.2.2 and Plate 8.IV A). These are 
treenails used to fasten the sides to transverse connections 
consisting of a beam branching into a standing knee on one 
side, while at the other end of the beam a counterpart knee 
was fastened onto it. Or it could be a cross beam running 
between - and fixed with treenails onto - the inboard surfac-
es of the sides, with standing knees set onto them at both 
ends. These transverse connections were meant to stiffen the 
shape of the vessel fore and aft in the underwater body. For 
the reconstruction (Plate 11.III A) it has been assumed that 
the vessel had two such transverse connections both fore 
and aft (DV 1 to DV 4). A crossbeam has been added onto 
the standing knees on the transverse connections DV 2 and 

DV 3, onto which the deck planks could rest. On the deck, 
knees were placed to which the upper part of the side was 
connected and which were joined to this deck beam also 
with treenails. These treenails presumably were somewhat 
thicker (Ø 3 cm) than the treenails used to connect the 
frames onto the hull planks. These probably thicker tree-
nails are shown in plates 11.III A, B and C.

Deck beams
Apart from the two deck beams on DV 2 and DV 3, the 
probable after- and foredeck should have support in var-
ious places. Most probably this was realised at frames -1, 
1, 5, 18, 19, 22 and 24, while also amidships at frame 12 
above the hold, a beam was placed which rested on the 
frames, lying on the flat tops of the futtocks (Plate 11.III 
C). At frames 1, 5, 12, 18 and 24 more such beams were 
probably placed on the ends of the shortened futtocks, at 
the level of strake G or H. On the deck planking, on top 
of these beams knees were set which held the top of the 
shell in place, and together with the beams, deck planks 
and strakes they strengthened the hull form at deck lev-
el. Probably the afterdeck beam rested in rebates in the 
futtocks of frame -1. Together, the horizontal parts of 
the knees formed a horizontal deck beam over the entire 
width of the deck. They were joined by a sloping flat 
scarf. This was probably also the case above frame 5. The 
knees on top of frames 1, 12, 18, 19, 22 and 24 probably 
had shorter horizontal arms (Plates 11.III A, B and C).

Sail beam
The sail beam (above frame 18), as said above, rested most 
probably also on a shortened futtock. It was heavier than 
the other beams. The beam most probably had a semi-cir-
cular rebate cut into it, into which the mast was partially 
locked. An additional reinforcement of the beam-sides 
fastening was realised by means of the two T-shaped rose-
bolts, which were passed through the sides and nailed to 
the rear of the sail beam (Plates 11.II A and 11.III C and 
figs 11.22-22 and -23 and 11.23). It seems likely that 
such rosebolts were fastened also to the forward face of the 
transverse beam above frame 5.

Decks
The ship almost certainly had an after- and foredeck. The 
afterdeck was probably about 4 m long and ended on the 
beam at the forward edge of frame 5. The foredeck started 
at the after face of the sail beam (frame 18) and extended 
all the way to the stempost, some 4.6 m. In the recon-
struction (Plate 11.III B) it has been assumed that the 
planking of both decks ran lengthwise and that the outer 
planks were fitted around the frames and to the hull. 
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Hatches have been drawn both in the afterdeck and in the 
foredeck. The planks most probably were fixed onto the 
deck beams with nails, but maybe with treenails instead. 
Whether the seams in the decks had been caulked with 
sintel clamped moss caulking, as has been attested on the 
supposed small cog from Hattem, or with thin laths could 
not be established.12

Gangways
Given the reconstructed ship’s height it seems self-evident 
that there were connections along the sides between the 
after- and foredeck at a level about 1.75 m above the keel 
line. Even though it is uncertain whether they were thick 
planks fitted with rebates into the deck beams 5, 12 and 
sail beam 18 (as in the Nijkerk-I and Doel-I cogs), the 
reconstruction drawing shows the gangways along the 
frames and sides of the ship (Plate 11.III B en C). There 
might have been a coaming bordering the gangways on 
the inside (see the Marknesse cog Section 12.2.2 and 
Plates 12.II A, B and C).

Windlass
Most probably there was a windlass on the forward edge 
of the afterdeck with which the sprit (sail) could be hoist-
ed or lowered. 

Pump
The limber holes in the floor timbers and V-shaped floor 
timbers show that rainwater, bilge water spray and leaked 
water was to be guided towards a certain part of the ship 
where it could be pumped out. The handle that was found 
probably came from the pump stick; the pump tube has not 
been found. It probably was situated on the keel plank.

Castles
There were no clues pointing to the presence of a castle. It 
also does not seem likely that there were any.

Repairs
Between frames 16 and 17 and also between frames 18 
and 19, there were repair planks nailed onto strake D, 
with a thickness of 0.5 and 1 cm, respectively. If there 
was any sintel-clamped moss caulking in the cracks on the 
outside of the hull planks, this could not be observed or 
documented.

Timber use and precessing
All ship parts that were found are made of oak (Quercus 
sp.). So were the treenails of the connections, which were 
wedged into the planks. Even though at the time of the 
excavation it was not looked at specifically, it can be as-
sumed that the planks were sawn, and the timbers were 

12. Vlierman 1996b, 115-119.

squared by axe and/or adze. The frames were hewn from 
irregularly grown parts of a trunk or from thick limbs and 
roughly squared. The floor timbers and V-shaped floor 
timbers were generally made from heavier pieces than the 
futtocks. The hooks were cut from trunk-branch sections 
and finished with a squaring axe and adze. Of the stem 
hook it can be said that in relation to the dimensions of 
the vessel and in comparison to the stem hooks of other 
cogs it had large dimensions. The recovered ceiling plank 
on the inside had been roughly adzed into a double-bev-
elled ‘roof shape’. The reconstructed top view of the hull 
suggests a construction in a ‘brother-and-sister pattern’.

Fastenings
The planks of the overlapping parts were connected onto 
each other with wrought iron nails 80-100 mm long (figs 
11.19 and 11.20 C) with almost flat, round heads with 
a diameter of 25-30 mm. It was not recorded in detail 
at what spacing the nails were put in. On the preserved 
stern- and stem hooks, the hood ends of the garboard 
strakes were nailed at irregular intervals (6-15 cm). It does 
not seem plausible that this irregular pattern was repeated 
on the lapstrake or clinker-built planks. An irregular dis-
tance between 10 and 16 cm, thus with an average dis-
tance of 13 cm, seems more obvious. Very striking is the 
fact that the nails were alternately driven in from the out-
side inward and vice versa, whereby those hammered from 
the outside were positioned 1-2 cm lower. In total, about 
215 m of lapstrake connection had been nailed. Including 
the fastenings of the hood ends on the stern- and stem 
hooks and-posts, and the probable (longer) nails used for 
the decks and ceiling planks, the total amounts to 1800 to 
2000 iron nails for the entire ship.

The frames are connected onto the shell planks with oak 
treenails (Ø 2.5 cm). In principle two treenails per plank 
width, sometimes one. Also the ceiling planks were con-
nected onto the frames with one or two treenails. The 
V-shaped floor timber with the rebate for the mast was 
fixed with 3 cm thick treenails, while this was most prob-
ably also the case between the transverse connections and 
the knees, and between the knees and the deck beams. 
In total about 1400 to 1500 treenails were used in the 
ship. Apart from the gudgeons, rudder fittings and the 
rosebolts, few other heavy iron connections will have been 
used in the ship’s hull.

The clinker-built connections were sintel caulked with 
moss on the inside of the shell, the carvel-built seams on 
the outside, while the clinker-built parts of the bottom 
did not have external sintel clamps. The clinker-built con-
nections of the side strakes were on both sides sealed with 
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sintel clamped moss caulking. This also goes for the seams 
joining the stem- and stern hooks to the stern- and stem-
posts and to the hood ends of the strakes. In total about 
465 m of seams had sintel clamps. In section 11.2.2 it 
was mentioned that the spacing of the sintels has not been 
checked in the field. On the seam between the garboard 
strake and the stern hook the interval was seen to be about 
6-8.5 cm. Based on comparison with other cogs, this seems 
a plausible spacing for the ship as a whole. At an average 
distance of 7 cm, about 6600 sintel clamps would have 
been used on the cog.

11.3 Construction data

Despite the fact that not very much remained of the cog 
during the excavation, it had been shown that on the basis 
of the recovered structural elements and comparison to 
other cogs, it has been possible to make a reliable recon-
struction. Naturally the after- and foredeck are connected 
by two gangways. This is an assumption, so the depicted 
execution may be regarded as hypothetical. This also goes 
for the height of the depicted hull sides and the number 
of strakes (nine) on either side of the keel plank.

11.3.1 Design
The ship was built according to rules of thumb that go 
far back. The main dimensions were most probably deter-
mined by the available timber. Whether the remarkably 
heavy stem hook related to a particular function of the ship 

and whether the strakes passed along the stern- and stem-
posts or ended in a rebate higher up on the post could not 
be said with certainty. On the basis of what is seen on the 
other cogs, the latter seems less plausible. The mast which 
is situated quite far forward in the publication of 1980 
must be the main reason to suspect the use of a sprit sail.

Lines
The ship had fair lines and a near-symmetrical top view. 
Aft, the vessel is somewhat narrower than the forebody, 
while the underwater body slightly rises to the stern. The 
cog has a straight keel, a straight raked stern and stem, 
and a medium sheer. The sternpost is 0.5 m shorter than 
the stempost. They rake at angles to the keel line of 118° 
and 122°, respectively. The underwater body is almost 
symmetrical. Amidships the bilges are positioned at a 
relatively sharp angle to the outer bottom planks. The 
bottom is composed of a keel plank and (only) two strakes 
on either side of it. Towards the stern and bow, the bot-
tom planks twist towards the stern and stem. Between 
the straight floor timbers 9 and 15, the bottom planks, 
together with the keel plank, form a flat bottom. Apart 
from the sharp bilges in this midships part of the ship, 
the other cross-sections show a flowing, curved shape. 
In the after- and forebody only a few frames have a faint 
S-form. The position of the rosebolt-heads determined 
the position of the strake through which they would go. 
Assuming that the ship indeed had the reconstructed nine 
strakes means that the upper two strakes would be posi-
tioned at a steep angle. A validation for this can be de-
duced from the position of the channel securing the stay 
of the mast to the outside of the top strake. With a more 

Table 1. Principal dimensions of the Dronten-I cog

Length of the keel plank (including the stern- and stem hook) 12.40 m

Length of the bottom (between the rising part of the stern- and stem hooks) 11.85 m

Greatest width of the bottom (seam between the B- and C strake at frames 9-15)  2.05 m

Overall length at gunwale level 15.80 m

Overall width at gunwale level (at frames 12 to 16) 5.20 m

Height of the stern (keel line to gunwale level)  2.70 m

Height of the stem (keel line to gunwale level) 3.20 m

Height of the side amidships   2.30 m

Length of the stern   3.10 m

Length of the stem   4.00 m

Length-width ratio of the bottom 5.8:1

Length-width ratio at gunwale level 3.0:1

All measurements rounded to the nearest 5 cm.
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everted top strake, the ropes of the stay would rub against 
the gunwale. The bottom part of the ship has been built 
in carvel fashion over a length of 7.5 m. In the afterbody 
and forebody, the planks of the clinker-built parts of the 
bottom were strongly chamfered on the overlap, in such 
a way that from the outside these seams looked as if they 
were constructed in carvel fashion throughout. Only the 
nails would have shown that this was not the case.

Measurements and layout
On the recovered hull parts no marks were found that 
could be related to measurements during the ship’s con-
struction. The mast is placed in the forebody at 1/3 of 
the length (at deck level) between the stern and stem. If 
there was a separate after- or fore-cabin we cannot know. 
It seems fair to assume that between frames 5 and 18 and 
the bilge strakes a ceiling or floor was present.

Tonnage
If there was cargo then the most probable hold was sit-
uated before the afterdeck, aft of the sail beam and con-
tinuing under the gangways. At frame 5 the beam is 4.1 
m and the load bed is about 2 m wide. Amidships (frame 
12) the widths are ca 4.6 and 2.3 m, respectively; aft of 
the sail beam, 4.2 and 2 m. This means an average width 
of 3.2 m. The length of the hold was about 5.7 m, while 
the headroom between the load bed and the underside of 
the gangways was about 1.4 m. The content of the hold is 
therefore 5.7 m x 3.2 m x 1.4 m = 26.5 cu m or 26 gross 
tonnes of capacity.

Selection of materials
The Dronten-I cog was most probably entirely made of 
oak wood. The heavy gudgeons, the rudder fittings, the 
rosebolts and the nails and sintel clamps were made of 
wrought iron. The caulking - as usual - was moss.

11.3.2 Construction: techniques and sequence
A keel plank with stern- and stem hook are standard fea-
tures in cog construction, as they are in this vessel. Quite 
remarkable, as has been stated before, is the strikingly 
massive stem hook, while the mast step has been placed 
in a V-shaped floor timber. Among the other discussed 
cogs, the latter is only seen in the Marknesse cog (in the 
primary situation, Chapter 12). The structural transverse 
strength is provided by the frames, the transverse con-
nections below in the after- and forebody, and the deck 
beams positioned on or near the futtock heads. On the 
decks, knees were fixed on top of some deck beams, which 
held the upper parts of the hull in place. The upper part 
of the hull was also strengthened with a thick ceiling 

plank or inwale, which on the inside was connected onto 
the frames. The building phases will not be discussed in 
detail.

Remarkable are the short laths which are positioned 
across the seams of the keel plank and the A strakes, the 
seams between the A and B strakes, and those between 
the B and C strakes. They sit where in the early stage of 
construction the plank(ending)s in the carvel-built part 
of the bottom needed to be held in place while the hood 
ends were being nailed into the stern- or stem hook. The 
shipbuilder seems not to have found it necessary to re-
move these laths when the floor timbers were installed. 
The two or three planks of each strake of the sides of the 
ship could relatively easily be nailed to the already real-
ised part of the ship’s hull whereby probably initially just 
the nails from the outside were hammered in, after which 
further nails were driven in from the inside of the shell. 
The strakes of the sides may have been constructed up 
to the sheer strake with some auxiliary frames before the 
futtocks and deck beams were installed. During the con-
struction, the hull was supported externally with struts.

11.3.3 Characteristics
The Dronten I-cog has the following characteristics.

Keel plank
A keel plank that has about 2.5 - 3 times the thickness of 
the shell planks, aft and fore 20 cm wide and gradually 
widening towards the middle where it becomes 28 cm.

Stern- or stem hook
Aft and fore the hooks have flat scarfs for their connection 
to the keel plank and to the posts. Both hooks have re-
bates which ran upward up to or into the stern- and stem-
post to take the plank ends.

Stern- and stempost, false stern and stem, and rudder
The stern- and stemposts were quite thick even in the up-
per parts. Thus they could have had rebates for the plank 
endings that ran up to the top. Though in view of other 
cogs this does not seem probable. If there were continuous 
rebates then the vessel would not have had a false stem. 
The ship was steered with a stern rudder.

Carvel-built and clinker-built bottom
The ship’s bottom had a quite large carvel-built area 
though it was fairly narrow. The overlaps in the clink-
er-built parts were heavily chamfered, especially on the 
outside, where the lands are very thin.
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Clinker-built sides
In cross-section the ship has fairly rounded lines going 
from the keel plank to the sheer strake. The bilges are 
angular only at the flat part of the bottom. For the shell, 
fairly straight planks were used which has as a result over-
laps of up to 9-10 cm while at the stern and stem they 
are no more than 4 cm. The strakes are fixed with dou-
ble-clenched nails of which the tips were driven back into 
the wood. The nails were alternatingly hammered from 
the outside inward and from the inside out. Moreover 
those hammered from the outside were situated about 1-2 
cm lower than the others, hence more or less staggered. 
At the scarfs joining the planks forming a strake and 
joining the hooks to the keel plank, the nails were most 
probably not driven right through the wood.

The caulking method and the shape of the carvel seams
The seams of the clinker-built planks are closed with sin-
tel clamped moss caulking both on the inside and outside. 
Only the overlapping parts of the bottom strakes are not 
caulked on the outside because the chamfered overlaps 
were too thin and would crack when the sintel clamps 
were hammered in. The bottom part of the ship is caulked 
from the outside whereby the planks were first chamfered 
on both edges over the full thickness of the planks which 
resulted in a triangular seam. There are no repairs with 
moss caulking on the outside of the hull planks, or at least 
none have not been seen in the field. Also the seams be-
tween the hooks and posts and the hood ends are caulked 
with sintel clamped moss caulking both on the inside and 
outside. The sintel clamped moss caulking had been put 
in place before the frames and futtocks were put in (shell-
first method).

Ceiling, mast step and repairs
The vessel had an open ceiling, consisting of three ceiling 
strakes on either side of the keel plank and of which the 
first (bilge) ceiling strakes and the upper ones (inwales) 
were adzed into a double-bevelled, roof-shaped profile. 
Between the bilge ceiling strakes a ceiling or load-bed 
could have been laid, while before the mast a tapered 
plank sat on top of the V-shaped floor timber above the 
keel plank. Somewhat similar to this plank in the fore-
body, the middle plank of the cargo floor could have ran 
further aft.

Transverse connections, deck beams, gangways and 
decks
Both in the afterbody and forebody at a modest height 
above the keel line the underwater body was additionally 
held in shape by two transverse connecting beams which 

were fixed to the frames and the sides. The cog most cer-
tainly had an afterdeck and foredeck, supported by deck 
beams and gangways enabling the crew to walk the length 
of the ship.

Fastenings
The frames are fastened to the hull planks with 2.5 cm 
thick treenails secured with wedges. The treenails at-
taching the V-shaped floor timber with the rebate for 
the mast heel, and probably also those in the knees of 
the transverse connections and the knees on deck, were 
thicker (3 cm). The construction of the sail beam, possibly 
also of the beam at the forward edge of the afterdeck, was 
strengthened with two rosebolts which were inserted from 
the outside through the hull planks and nailed to the sail 
beam.

11.3.4 Use

Function
From the findings nothing specific can be said about the 
function of the vessel. The heavy stem hook could suggest 
that it sailed more on the Zuiderzee than on rivers and 
other inland waters. The hold and the tonnage seem to be 
suitable for bulk and maybe quite voluminous types of 
cargo. The two lance heads (Section 11.5.2) should prob-
ably be seen as the crew’s personal weaponry rather than 
as weapons of a military nature, although this cannot be 
entirely ruled out.

11.3.5 Wreck formation and embedding
The cog most probably went down on the eastern side of 
the then presumably still more-or-less intact peat barrier 
between the isle of Schokland and Elburg. Possibly this 
was not far from the former mouth(s) of the IJssel. In the 
first instance, the mast and parts of the upper hull (and 
decks?) were washed away, after which the wreck would 
quite soon almost completely have been covered by sedi-
ment. Later the wreck was washed free again and further 
parts disintegrated or drifted away. This can definitely be 
related to the heavy storms in the area in 1367, while the 
breaking-off of the stern may also have been a result of 
heavy ice-drifting.
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11.4 Model 

No model has been built of the Dronten-I cog.

11.5 Inventory

11.5.1 Distribution of the finds
With the exception of some shoe fragments and the two 
rosebolts all finds were recovered in the afterbody (Plate 
11.I A). Most were found on the bottom of the wreck 
among the detached V-shaped timbers and the stern hook. 
The others were found in the turned soil, but most proba-
bly originate also from the afterbody. It probably concerns 
a (near-) complete inventory, the most complete so far 
from a cog from the former Zuiderzee. This also supports 
the idea that the vessel sank rapidly and must have been 
abandoned by the crew in a hurry.  In the finds list and in 
the table, an asterisk (*) marks objects that have been lost.

11.5.2 Ship’s equipment and inventory

Ship’s equipment
The detached and much deformed lowermost gudgeon 
has been brought back to its original shape and has been 
reattached to the stern hook (figs 11.6, 11.8 and 11.19-
21). It was fastened with thick, short nails of which the 
heads were forged into a rectangular shape. The wings or 
brackets are cruciform while into the loop that stands out 
from the stern, a ring was forged. The opening for the pin-
tle has a diameter of 54 mm. A fragment of an iron strip 
(fig. 11.19-24) may be a broken-off piece from the stern 
hook. During the excavation in the turned soil some nails 
were found. Eight pieces were 80-100 mm long and had 
quite flat, round heads. These are examples of the dou-
ble-clenched nails whose tips were driven back into the 
wood for joining the clinker-built planks (figs 11.19-26, 
-57, -58, -59, -60 and -63).

Four nails, three of which have the same size and one 
longer specimen, (originally) had four small protuberances 
on the bottom of the head. This shows that the heads were 
forged on a so-called nail-iron that had some additional 
holes (figs 11.19-26, -27, -28, -58 and fig. 11.20 C). In 
figs 11.19-25, -47 and 11.20 C the type of sintel clamp 

Table 2. Distribution of items

Category Forebody Hold Afterbody

1. Ship’s equipment - rosebolts, hilt (grip/handle) gudgeon, nails, iron plate

2. Operational equipment - - -

3. Administration and navigation - - -

4. Tools - axe, adze, caulking iron, awl, grind-/ 
whetstone

-

5. Household items - - -

6. Cooking, eating and drinking - - stone ware jug, Kugeltopf , Grapen, sherds, fire 
tongs, peat*, sample of loam, tile, bricks, flint

7. Victuals - bones bones

8. Personal belongings/weaponry knives, spearheads - -

Table 3. Ship’s equipment

Category Item Number Findspot

1.1 Ground tackle - - -

1.2 Sails - - -

1.3 Cordage - - -

1.4 Blocks - - -

1.5 Windlass - - -

1.6 Pump, drain hilt/handle 55* hold

1.7 Navigation aids - - -

1.8 Boats - - -

1.9 Spare parts - - -



334

(D2) is shown. The two unusual T-shaped iron pieces are 
the  rosebolts already mentioned in section 11.2.2. They 
strengthened the connection between the sail beam and 
the sides of the ship (figs 11.19-22 and -23, 11.20a and b, 
and Plates 11.II A and 11.III C). In the excavation report 
of the Almere-I cog, the bolts were compared with young-

13. Vlierman in: Hocker & Vlierman 1996, 80-81; chapter 16.

er examples from other wrecks in the Zuiderzee area and 
an evolving form was demonstrated.13 The wooden handle 
(fig. 11.19-55) probably originates from the pump. The 
artefacts that belong to the ship’s structure are not includ-
ed in the table below.

Fig. 11.19.  Ship’s equipment.
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Fig. 11.20.  Ship’s equipment: a and b Rosebolts, c and d Nails. 

Working equipment
In the wreck no objects could be found that fit into this 
category.

Administration and navigation
Also from this category no objects were found.

Tools
Some tools were found in the wreck.14 The heavy (1455 
gr), almost symmetrical and the left-handed squaring axe 
(figs 11.21-17 and 11.22) is the only specimen of this 
lumberjack type to have been found in the Zuiderzee ar-
ea.15 The axe is 260 mm long, has a slightly curved edge 
of 120 mm and a hammer-like butt. The adze (figs 11.21-

14. Reinders et al. 1980, 13-14 and appendix 3.
15. Vlierman 1985, 44-46; Vlierman 1992, 15; Vlierman in: Hocker & Vlierman 1996, 76-77. 
16. Vlierman in: Hocker & Vlierman 1996, 82-85; section 16.9.

18 and 11.23) has a gently curved top surface, a relatively 
thin blade, a rectangular eye with downward extensions 
on either side. The hammer-like butt has a more-or-less 
octagonal cross-section and traces of wear on the edges. 
This shows the intensive use of the adze. The caulking 
iron (figs 11.21-19 and 11.24) has a straight shape with 
an octagonal cross-section and a thin blade. It has been 
compared with other late- and post-medieval examples, 
from which an evolution in shape could be seen.16 The 
bone marlinespike (figs 11.21-39 en 11.25) was made 
from a beam or tine of a red deer antler. The point is very 
worn and polished by intensive use. The two whet- or 
grindstones (figs 1.21-29 and -30, and 11.26a and b) of 
layered quartz phyllite are almost standard in late-me-

ba

dc

Table 4. Tools

Category Item Number Findspot

4.1 Carpentry axe 17 afterbody

4.2 Caulking and maintenance adze, caulking iron 18, 19 afterbody

4.3 Splicing, sailmaking marlinespike 39 hold

4.4 Miscellaneous  grind-/whetstone 29, 30 hold
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Fig. 11.21.  Tools. 

dieval vessels and settlements. In the Middle Ages there 
must have been an intensive trade with Scandinavia, from 
where they came. The long and thin example (29) has 

three flat, smooth sides. The fourth side shows two con-
cave grinding surfaces. 
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Fig. 11.22. Axe. Fig. 11.23. Hammer-adze. 

Fig. 11.24. Caulking iron. Fig. 11.25. Marlinespike. 

Fig. 11.26a. Grindstone or whetstone. Fig. 11.26b. Small grindstone or whetstone. 

Fig. 11.26c. The two pieces of the fire tongs. 
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Household items
In the wreck no objects were found that belong in this 
category. 

Cooking, eating and drinking
The ceramics of the Dronten-I cog offer an interesting 
insight into the kind of ceramics that were in use in 
late-medieval households (fig. 11.27), in this case aboard 
a ship. One may assume that the households of ordinary 
people in the towns and villages were not different in 
those days.17 It is one of the few assemblages, probably 
the only one, of a closed and closely dated ceramic find, 
in which early stoneware, a redware tripod pipkin (Grap-
en) and a globular Kugeltopf with so-called Besenstrich 
(brushed) decoration are represented.

17. Vlierman 2010, 201.

Fireplace
In the afterbody a small tile, one complete brick and five 
fragments of bricks were found (fig. 11.28). The com-
plete brick measures 29x13.8x6.5 cm. On the bricks and 
on the keel plank in the afterbody some coarse-grained 
material, presumably loam, was found (50). Also soot 
could be seen on the tiles. It therefore seems likely that 
these are remains of the filling of a low wooden box, the 
ship’s fireplace (see also the box from the Nijkerk-I cog, 
Section 8.5.2. and figs 8.12, 8.50 and 8.51). Of the box 
itself nothing was found, the planks probably washed 
away. Such boxes generally are ca 85 by 85 cm and about 
20 cm high. A wooden clamp (fig. 11.21-54) probably 
was attached to the box. We cannot be certain whether 
the bricks and the tiles together formed its floor; their 

Fig. 11.27. The restored pottery from the Dronten-I cog. 

Table 5. Cooking, eating and drinking

Category Item Number Findspot

6.1 Fireplace tile, bricks, sample of loam?, 
clamp

31, 32- 37, 50, 54* afterbody

6.2 Fire-tending tools fire tongs, flint 20, 38 afterbody

6.3 Fuel peat 57* hold/afterbody

6.4 Cooking equipment tripod pipkin(s) Kugeltopf 4, 9, 6, 8 afterbody

6.5 Eating and drinking ware small jug 3 afterbody
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combined surface is not more than ca 45x40 cm. Into the 
loamy fill of the box a smaller floor could have been laid. 
Indeed the hearth floor could have been completely made 
of loam, while the bricks were then used to support a pot 
over the fire (no iron trivet has been found). Furthermore 
some pieces of cracked flint were (38) found, next to iron 
fire tongs (figs 11.21-20 en 11.26c) and some chunks of 
peat (57). Given the findspots, it seems plausible that the 
fireplace was situated just forward of the afterdeck.

Cooking utensils
The cooking ware18 consisted of a small redware tripod 
pipkin (Grapen) and a small globular Kugeltopf. The tripod 
pipkin has one handle, stands on three feet and has an 
ornamental rib on the shoulder. On the shoulder there is 
lead glaze and overall also spots and splashes of glaze on 
the inside and outside and here and there some reduction 
green. A sherd of a second specimen probably comes from 
a small pot that was used on board long before the found-
ering (figs 11.29-4 and -9 and 11.30). The small Kugeltopf 
with brushed decoration completes the cooking ware 
found in the wreck. The sherds of probably two other 
vessels originate from cooking pots that had broken before 
the wrecking (figs 11.29-5, -6 and -8a and b and 11.31). 
On the outside were traces of soot, and on the inside 
cooking residues. Fragment 6, of a neck part, comes from 
a quite large vessel and is made of grey ware. This pot, 
which probably had been used on board, may have been a 
storage jar. No copper kettle or bronze Grapen for cooking 
(larger amounts of) food was found. 

Drinking ware
The early stoneware jug (figs 11.29-3 and 11.32) is the 
only find of a drinking or serving jug. The content is about 
1 litre.19 It most probably was made in Siegburg.

Victuals
The two large stoneware jugs (figs 11.27, 11.29-1 and 
-2, 11.33 and 11.34) both had a content of about 6 litres 
and therefore must have been used to store and transport 

18. Vlierman 1983, 13-25.
19. Vlierman 2010, 192.
20. Vlierman 1983, 13-25: Vlierman 2010, 192.

drinking water.20 One (1) is made of a hard fabric but is 
not fully sintered. The sherd has a yellowish-grey colour 
and both on the outside and inside locally has a brown 
iron-rich slip. It is most probably a product from the area 
west of Cologne, maybe from Langerwehe or Brühl. The 
other example (2) was probably made in Siegburg. Both 
jugs can be classified as ‘early stoneware’. The rim sherd of 
blue-grey ware (fig. 11.29-7) is presumably a storage pot 
or bowl which had been used on board. A bone of a pig 
and eight bones of cattle (40-42) derive from meat that 
once was eaten on board. The bones are discussed in the 
appendix.

Personal belongings and weaponry
The leather fragments from at least two different shoes 
(figs 11.35-43, -43a en 1.36) are probably pieces of dis-
carded footwear. They were part of at least one high shoe, 
which was closed with leather buttons, and the other one 
possibly of a low model. They match shoe type 25 and 
possibly a form similar to types 13 and 15 of the ROB 
overview by O. Goubitz of 20 August 1977. 

Fig. 11.28. Fragment of a large brick from the fireplace. 

Table 6. Victuals

Category Item Nummbr Findspot

7.1 Fresh-water supply Jar 1, 2 afterbody

7.2 Supply of beverages - -

7.3 Lifestock - -

7.4 Food provisions sherd, bones 7, 40-42 afterbody, hold, foreship
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Fig. 11.29. Pottery from the Dronten-I cog.
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Fig. 11.30. Redware pipkin (Grapen). Fig. 11.31. Small Kugeltopf with brushed surface finish. 

Fig. 11.32. Drinking jar of near-stoneware. 

Fig. 11.33. Storage jar of Langerwehe or Brühl ware. Fig. 11.34. Near-stoneware storage jar from Siegburg. 
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Two remarkable finds are the iron spearheads (figs 11.37-
10 and -11, 11.38 and 11.39). This kind of weapon has 
never before been found in a shipwreck of the former 
Zuiderzee. The largest (10) has quite a flat point and in 
cross-section has been forged to a lozenge shape. The 
socket has an opening running right through it and in 
cross-section has a decagonal shape. The other has a thick-
er and shorter point and an octagonal socket. No shafts or 
parts of them have been found. Maybe before or during 
the sinking of the ship they came loose and floated away. 
In section 11.3.4 it already proposed that they were per-
sonal weaponry. Of course it cannot be excluded that some 
soldiers were on board to protect the crew in the often 

turbulent times. It is also known that the Lords of Kuinre 
and their cronies executed raids on the Zuiderzee and 
especially in the area where the Dronten-I cog sank (see 
the Kuinre cog Section 13.1.3).

Five knives were found in the shipwreck (figs 11.37-12 
to -16 and 11.40 to 11.44). The different shapes and di-
mensions of the four examples (12, 14, 15 and 16) suggest 
that they belonged to a set of knives that were maybe 
hunting knives. Often knives would be held in a large 
leather sheath, together with a dagger. No sheath was 
found.

Fig. 11.35. Personal equipment/footwear. Fig. 11.36. Footwear. Some fragments of discarded shoes. 
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Knife 12 has a wooden handle that has iron end plates 
at both ends. The back is slightly curved. Knife 14 has a 
broad, thin blade with a sharply curved back and a cut-
ting edge positioned diagonally to the handle. The front 
of the wooden handle has an iron ferrule. Knife number 
15 has a curved back and at the blade end of the handle an 
ovoid plate which has a straight upper edge and a pointy 
end towards the cutting edge. Possibly two or three thin 
silver plates had been attached behind it. Knife 16 is 
straight, and has two almost rectangular copper-alloy 
plates at the beginning of the hilt. All five knives have a 
single cutting edge.

Knife number 13 may actually be a small dagger. The 
knife still has parts of its (possibly walnut) root wood 
handle with an octagonal cross-section and maybe a some-
what protruding iron guard. The blade is marked with 
some letters (HC) and five stars. These letters and figures 
are inlaid with silver. The meaning of the letters is un-
known. There may have been yet another letter or star, 
but that part of the blade had corroded away.

Fig. 11.37. Personal equipment/weaponry: two spearheads and five knives. 

16

10

11

15

12

13

14

10 cm

Table 7. Personal belongings and weaponry

Category Item Number Findspot

8.1 Garments - - -

8.2 Footwear high and low shoe 43, 43A hold

8.3 Sewing kit - - -

8.4 Tools/weapons spearheads, knives 10, 11, 12 t/m 16 afterbody, hold

8.5 Cash - - -

8.6 Miscellaneous - - -
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Fig. 11.38. The larger spearhead. Fig. 11.39. The smaller spearhead. 

Fig. 11.40. Knife with wooden handle (12). Fig. 11.41. Knife or small dagger (13) with rootwood (walnut?) handle and 
inlaid with silver initials (‘HC’) and ‘stars’. 

Fig. 11.42. Knife (14) with part of its wooden handle and a broad, thin 
blade with a strongly curved back. 

Fig. 11.43. Knife with a curved back (15) with copper and silver plates at 
the transition from blade to handle. 

Fig. 11.44. Small, straight knife (16) with two near-rectangular brass/cop-
per plates at the transition from blade to handle. 
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11.6 Cargo and merchandize

In the wreck nothing has been found that can point to 
transported cargo or traded goods.

11.7 Ballast

In the upper forebody and to starboard next to the stem 
hook five large and three small cobbles were found (Plate 
11.1 A and fig. 11.45). It seems plausible that the stones 
belong in the ship and functioned as ballast. The rocks 
have not been identified.

11.8 Dating

Soil profile
The redeposited layer ends at the base of the Almere-clay 
deposit Ala, sedimented in the second half of the 15th- or 
the early 16th century. Given the location of the findspot on 
the eastern, leeward side of the peat barrier running north-
west-southeast between Schokland and Elburg, soil scien-
tists cannot rule out that part of the Alc deposit had been 
washed away; which - together with other evidence - results 
in very probably an earlier date of the foundering. Also the 
sharp interface between the Ala and Alc (geological hiatus) 
and the redeposited layer which consists completely of sand, 
supports this assumption.21 The stratigraphy therefore fails 
to offer a reliable, close date for the foundering.

Finds
The ceramics offer the best information in regard to the 
time of the cog’s foundering. The small Kugeltopf has 
13th-century characteristics, which also are found in the 
first half of the 14th century. The main characteristic is 
the brushed decoration. Kugeltopf vessels with such a dec-
oration are typical of the 13th century. Around 1290 they 
are in general use, though they also appear regularly in 
contexts of the first half of the 14th century.22 The small 
redware tripod pipkin with one handle and a character-
istic ridge just below it is typical of the first half of the 
14th century.23 The same goes for the partially-sintered 
(early stoneware) jug with iron slip, parallels of which, 
often decorated with roller stamps on the collared rim and 
the shoulder, are known from the Limburg pottery centre 

21. Koopstra in: Reinders et al. 1980, 6-8.
22. Renaud 1976, 37; Janssen 1983, 156-157; Vlierman 1983, 13-14; Janssen & Nijhof 2000, personal communication.
23. Janssen 1983, 158. 
24. Bruyn 1962-63, fig. 70-73; Hurst 1977, 226-227, type I.
25. Janssen 1983, 173-175.
26. Vlierman 1983, 14.
27. Vlierman 1996a, 77; Vlierman in preparation a; see also section 29.2.

Schinveld, but above all from Langerwehe and Brühl.24 
The jar (2) and the small jug (3) are characterised by the 
early-stoneware firing, which generally precedes the in-
troduction of fully sintered stoneware in the years 1320-
1330.25 The other objects found provide no dates. The 
complete ceramic assemblage, and hence the time of the 
cog’s foundering, can be dated to the first half of the 14th 
century, with the 1320-1330 period the most likely.26

Sintel clamps, nails and the shape of carvel seams
The sintel clamps which were used to secure the caulking 
into the plank seams are of type D2. This type was in use 
in the period of ca 1275-1350. Recent research has clari-
fied that the clamps used in the Dronten-I cog especially 
were in use around 1300.27 The carvel-built seams of the 
bottom of the ship have a triangular section which com-
prises the entire thickness of the planks. Such seams are 
mainly known from vessels which date before ca 1250. 
From this time onwards also triangular seam openings 
occur that comprise only half of the plank’s thickness. The 
carvel seams of the Dronten-I cog still have a 13th-centu-
ry shape and seem to be a transitional form between seam 

Fig. 11.45. View of the forebody with the ballast stones in situ. 
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types B and C in the overview of variations.28 The same 
goes for the use of nails with flat heads.29 On the basis of 
this evidence, the ship was most probably built at the end 
of the 13th century or around 1300.

Dendrochronology
The wood of the Dronten-I cog has not (yet) been dated 
with dendrochronology. The preserved stern- and stem 
hooks and the V-shaped floor timber with the rebate for the 
mast are suitable for this, though. In some parts the tim-
bers still consist of the full width of the trunk from which 
they were made, and also the sapwood is still present.

11.9 Summary

In 1980, the elaboration of the excavation records of the 
wreck (the Dronten-I cog) found in lot N5 in Eastern Flev-
oland resulted in the second excavation report in the series 
‘Flevoberichten’ of the IJsselmeerpolders Development 
Authority (RIJP). The then still very limited (published) 
knowledge of late-medieval ship finds and the far from 
completely preserved vessel limited the possibility of a 
full reconstruction of the hull. After the elaboration of the 
other cog finds presented in this study it is now possible to 
do this. Moreover the report of 1980 presented only limit-
ed information on the associated finds. The present publi-
cation, in a standardized and complete form, gives a better 
insight into the inventory. 

Ship
The vessel does not have a strong sheer; has a straight, 
raked stern and stem of 118° and 122° respectively; and 
quite rounded cross-sections. Amidships it has a carvel-
built bottom, which consists of only four strakes and a 
keel plank, and there is a sharp turn of the bilge.  Only a 
few frames in the after- and forebody have a faint S-shaped 
profile. Viewed from above the ship has an almost sym-
metrical outline, though the forebody is slightly (10 cm) 
wider. The bottom is completely symmetrical, mainly 
carvel-built and between the bilges and frames 9 to 15 
completely flat. Towards the stern and bow the strakes 
twist and turn into clinker-built construction. The planks 
composing each strake are fastened to each other with 
40-cm-long scarfs. The ends of the overlapping planks 
are 1.5 cm thick and stick out into and outside the shell. 
The nails used for the scarf connections did not protrude 
through the planks. The nails of the clinker-built con-
structions are nailed through and their tips are twice bent 
over and driven back into the wood. Remarkable are the 

28. Vlierman 1996a, 27 fig.11; Nijkerk-I cog fig. 8.24.
29. Ens cog, section 9.8.

nails which are driven in alternatingly inside out and vice 
versa, and differ in level along the overlap depending on 
their direction. This manner of nailing is known to me 
only from some ship remains from the province of Brabant 
and from Antwerp (Sections 26.6 and 26.7). 

Another notable feature are the short laths placed perpen-
dicularly across the seams of the underwater body. These 
are so-called auxiliary or temporary frames, used during 
the construction of the bottom of the ship and which the 
ship builder did not bother to remove after the placement 
of the straight and V-shaped floor timbers. The cog was 
steered by a stern rudder. The mast was positioned in a 
rebate in the V-shaped floor timber of frame 18 and was 
held in place on the mast step with 6 stays. The sail beam, 
and possibly also the foremost beam of the afterdeck, 
was made extra secure with two rosebolts which passed 
through the shell from the outside and were nailed to 
the beam. The inside of the ship’s hull, on both sides of 
the keel, was longitudinally stiffened with three ceiling 
strakes. The ship had an open ceiling construction and 
possibly a load-bed. The lowest ceiling strake (the bilge 
strake) and the upper ceiling strake (inwale) were roughly 
adzed into a double-bevelled cross-section.

The ship most probably had an after- and foredeck which 
were connected by gangways. The sharp parts of the un-
derwater body of the ship were probably strengthened on 
the inside with two transverse connections, composed of a 
beam with knees on it at both ends, or a knee-like beam 
onto which at the other end a knee was placed. These 
constructions were joined to the sides and to the frames 
with 3-cm-thick treenails. The decks were lying on beams 
of which the ends probably were supported by the flat 
tops of futtocks. The upper parts of the hull were held in 
position by knees that were fixed with treenails onto the 
deck beams. The ship had a hold between the after- and 
foredeck with a content of 26.5 cu m or about 26 gross 
tonnes cargo capacity. No cargo was found. Some cobbles 
in the forebody could have been ballast.

The most important reconstructed dimensions are:
• Length over the stern and stem  15.8 m

at gunwale level
• Largest width at gunwale level  5.2 m
• Height of the stern  2.7 m  

(keel line to the top gunwale) 
• Height of the stem 2.3 m 

(keel line to the top gunwale) 
• Height of the side amidships  3.2 m 

(keel line to the top gunwale)
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Fig. 11.46. Impression of a part of the inventory of the Dronten-I cog.
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Inventory
The probably near-complete inventory and the fact that 
most of the broken ceramics and other items were spread 
about the afterbody suggest that the ‘living quarters’ 
were situated there, and that the vessel had been hasti-
ly abandoned. The cog had a hearth: almost certainly a 
wooden box filled with loam and maybe some pieces of 
large bricks. The latter could have been used as a trivet 
on a loamy hearth base. The early stoneware, the Kugeltopf 
with Besenstrich decoration and the redware tripod pipkin 
(Grapen) offer a remarkable and unique insight into the 
number and types of vessels that were in use at any time 
in a small (onboard) household, possibly the only or at any 
rate one of the few late-medieval archaeological examples. 
To operate a small cog like the Dronten-I, a crew of 3-4 
persons would have been sufficient. The two spearheads 
are also noteworthy, as these never before or since have 
been found in the area of the former Zuiderzee. Presum-
ably they were part of the crew’s personal armament. Yet 
it cannot be excluded that we are dealing with military 
weaponry belonging to one or a few soldiers: in the area 
where the cog was found the rogue Lords of Kuinre were 
operating. The knife or small dagger with the silver-inlaid 
letters (‘HC’) and four other knives which could belong to 
a hunting set are also striking artefacts. The initials might 
prompt one to link them to the Lords of Kuinre, but no 
other clues for this were found. Unfortunately the knife’s 
state of conservation was rather poor.

Dating
The time of the cog’s foundering cannot be detected from 
the disturbance of the stratigraphy of the soil. A geolog-
ical hiatus and the location of the site on or against the 
peat barrier does not provide a better date than the second 
half of the 15th- or the early 16th century. The ceramics 
give the best dating evidence. The small Kugeltopf with 
brushed Besenstrich decoration has 13th-century charac-
teristics but also occurs in contexts of the first half of the 
14th century. The redware tripod pipkin (Grapen), with 
its typical ridge on the shoulder dates from the first half 
of the 14th century. The early stoneware jars and jug were 
produced before the fully sintered stoneware was intro-
duced in 1320-1330. On the strength of the pottery, the 
foundering of the vessel can be dated to the first half of 
the 14th century, probably in the period 1320-1330. The 
sintel clamps that were used in the ship, the nails with 
flat heads and the triangular-section-seams in the carvel-
built bottom which comprise the entire thickness of the 
planks, do suggest a construction date in the last quarter 
of the 13th century or around 1300. Dendrochronology 
has not been applied, but may yet supply more clarity 
about the date and also identify the origin of the timbers 
(or even the ship).
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12.1 Find conditions1

12.1.1 Discovery and investigation
After the Northeast Polder was reclaimed from the sea in 
1941, several shipwrecks were discovered during the cul-
tivation of the former seabed. Of the most of these wrecks 
which were discovered during the war years little has been 
documented or preserved. Change came however after the 
discovery, excavation and publication of a late medieval 
wreck on lot M107, here described as the Marknesse cog 

1. Translated by Jeroen Vermeersch, edited by Xandra Bardet.
2. Modderman, 1945.
3. The wreck is situated at ca 100 m from the ditch along the Lindeweg and at ca 130 m from the ditch along the Marknesseweg and was origi-

nally lying in northwest-southeast direction with the bow to the southeast. The find spot is situated at a distance of ca 8 km from Kuinre, ca 10 
km from Vollenhove and ca 6km from the northern tip of Schokland. Topographical map  21A coordinates 183.400/525.010 (old coordinates 
183.42/524.83, presumably the original location; figs 12.3 and 12.4) with the highest parts at ca 0.4 m below the ground level (ca 3.5 m -NAP). 
The former water depth on that location was ca 3.1 m. Hydrographical map 1921, average low water level.

4. Scientific assistant and model builder of the Dutch Open Air Museum (NOm) in Arnhem. 
5. Draughtsman and field technician respectively of the Biological Archaeological Institute of the University of Groningen.

(figs 12.1, 12.2 and 12.5a and b).2 The wreck probably 
already was discovered in 1943 and reported in the begin-
ning of February 1944.3 On the 15th of February 1944 
under the direction of P.J.R. Modderman a start was made 
with the excavation. J.P.G. Kloppenburg and D. Huismans4 
were present to study the wreck from a constructional 
point of view, while from the 17th of March R. Woudstra 
and J. Lanting5 documented the wreck archaeologically. 
The investigation was executed in three phases (15-22 
February; 27-31 March and 9-11 May).

12The Marknesse cog1
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Fig. 12.1.  Overview of the front half of the ship with the load-bed under foot planks, the gangway and the inwale on the port side.
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Fig. 12.2.  Overview of the fore and midship section during the excava-
tion on 16th February 1944, after the cargo of bricks had already been 
removed. Seen from port side in the stern.
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Fig. 12.3.  Find spot of the Marknesse cog.

Fig. 12.4.  Topographic and military map of the Kingdom of The Netherlands (scale 1: 50.000) from 1861 with the location of the Marknesse cog.
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It soon became clear that this ship find from both a 
historical-nautical constructional and stratigraphical point 
of view was by far the most important wreck found thus 
far in the Northeast Polder. This is the reason why from 
the start measures were taken in order to conserve the ship 
for the long term. It was assigned to the Dutch Open Air 
Museum (NOm). 6 In March and April A.E. van Giffen7 
met with R. Lunsingh Scheurleer8 and W. Voorbeytel 
Cannenburg9 to discuss the conservation of the ship. 
According to the latter conservation was justified, based on 
the stoneware jug dated around 1400 by J.G.N. Renaud. In 
the same period contact was made with G. de Vries Lentsch 
Jr. of the Amsterdam Ship wharf in order to lift the wreck, 
to transport it and to conserve it. The company already 
had gathered the necessary experience with the lifting and 
conservation of the famous ship from Utrecht in 1930.10

The absence of an adequate conservation method and the 
insecure times were the main reasons to bury the wreck 
deeper in the sand in order to secure it for future lifting and 
conservation. After the cargo of bricks was taken out and 
the ship was cleaned (figs 12.5a and b and 12.6), several 
drawings were made. Initially it was the plan to take the 
ship apart on the 17th of April 1944. Later it was decided to 
bury the wreck into a previously dug hole in the soil, locat-
ed somewhat to the west of the find spot, which was done on 
the 23rd of June. 

Modderman published the wreck as part of his doctoral 
dissertation and categorised the vessel as a cog.11 As a 

6. Modderman 1945, 75.
7. Director BAI.
8. Director Allard Pierson museum, Amsterdam.
9. Director Dutch Maritime Museum/Nederlands Scheepvaartmuseum, Amsterdam.
10. Vlek, 1987.
11. Modderman 1945, 81.
12. Vlierman 1997a, 18-19.
13. Nieuw Land Erfgoedcentrum (NLE), with the assistance of some members of the Archaeological Working Group (AWN) (Van Holk et al. 2008, 365-366).
14. Vlierman 1985b, 47.

result of the in situ preservation of some particular wrecks 
in Flevoland since 1975,12 in the eighties a growing need 
arose to investigate the preservation of the meanwhile 40 
years buried ship. The exact location of the reburial could 
unfortunately not be found. Only in December 2005 the 
wreck was located by D. Velthuizen.13 From 11-22 August 
2008 in the framework of the International Fieldschool for 
Maritime Archaeology Flevoland (IFMAF) an investigation 
took place. During the research the aft, mid and fore 
sections were excavated. Apart from the documentation 
by the students of the situation in situ also samples for 
dendrochronology were taken. During this post-excavation 
research it was possible -in the framework of this study and 
with the knowledge and insights of today- to study the 
excavated parts and to document and to supplement the 
various (missing) details.

Apart from the described importance from a histori-
cal-nautical constructional and stratigraphical point of 
view it can be attested that with the research which was 
executed during the war and also the swift publication of 
this late medieval cog, actually the basis was laid for the 
regular ship archaeological research in the Netherlands.14 
Conversations with professor Modderman in 2001, in 
addition to enthusiastic support for the intended plan to 
re-examine the wreck in a study on all cog-finds in the 
Netherlands, provided additional and mostly new infor-
mation about ship archaeological research during the Sec-
ond World War. This also led to a visit to the documenta-
tion archive of the Dutch Open Air Museum (NOm). 
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14.1Fig. 12.5a. Overview of the excavated wreck, seen from the bow. Fig. 12.5b. The same, seen from the stern forward.
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A beautiful collection of black and white photos of the 
excavation was found here, many of which are shown for 
the first time in this study. The photos have now been 
transferred by the NOm to the archives of the National 
Service for Cultural Heritage, Lelystad (RCE).

12.1.2 Geology and stratigraphy

The pleistocene surface and covering layers
The stratigraphy around the wreck hardly had been af-
fected by agriculture. At the time of the archaeological 
research the profile above the wreck unfortunately was al-
ready disturbed. The disturbance in the profile caused by 
the wreck can be seen clearly on three depicted cross-sec-
tions by Modderman15 (fig. 12.6). The geological knowl-
edge about the sediments of the former Zuiderzee area has 
obviously increased since 1945. Figure 12.7 shows a re-
constructed cross-section over the wreck with the load of 
bricks and the soil profile (disrupted by the wreck) at the 
location of frame 9. With the current insights, the profile 
is reinterpreted below. 

Description and dating of the soil profile
The wreck rests with the keel plank and stern and stem 
hooks on the sandy pleistocene surface. At the time of the 
excavation, this surface was located at a depth of 1.8 m 
below surface. On the sand there is a layer of Holocene peat 
of about 70 cm thick. An approximately 15 cm thick layer 
of redeposited peat or Detritus Gyttja was deposited on it. 
This layer then gradually changes into an approximately 45 
cm thick layer of freshwater clay (Almere deposits, referred 
to in the Northeast Polder as Sloef), in which, according 
to Modderman,16 numerous thin layers of redeposited peat 
occur, particularly at the bottom. Modderman further states 
that “deeper only freshwater shells of Valvata, Pisidium, 
Unico, Sphaerium, Bythinia et al. occur.” On the drawn 
profiles, at the bottom of this Almere deposit, a clear, 
approximately 15 cm thick layer is indicated in which these 
shells would occur. A well-recognizable, approximately 
5 cm thick sandy layer with marine shells (Myas) has 
been deposited on the Almere deposits. Above that is an 
approximately 45 cm thick Zuiderzee clay deposit.

Both the Almere and Zuiderzee deposits are not further 
subdivided. A photograph of the port side of the midship 
section (Fig. 12.8) clearly shows from top to bottom that 
the Zuiderzee clay shows some stratification at the top, 
but that it looks fairly homogeneous in the bottom 30 cm 

15. Modderman 1945, afb. 28a, b and c.
16. Idem., 75.
17. Modderman 1945, 75.
18. Respectively Van der Heide 1955, 6-7 and Wiggers 1955, 103-104.
19. Wiggers 1955, 87-88.

(sticky clay). The clearly visible light-coloured layer under-
neath is the sandy layer with marine shells, the Zu IV layer. 
Modderman17 speaks of a brackish water transition layer di-
rectly below, in which very small Cardium shells occur. This 
is the Zus layer. This is not recognizable in the photo and is 
not indicated on the profile drawings. The Almere or Sloef 
deposit below does not show, as described by Modderman, 
a particularly strong layering with redeposited peat bands 
in the lower part, but an evenly distributed layer pattern of 
clay, redeposited peat and sand bands over the entire thick-
ness. At the base of this is a somewhat dark layer with here 
and there thin sand bands/layers. This is most likely the 
layer with freshwater shells (Valvata et al.). Below it is a dark 
deposit down to the pleistocene sand. The top of this de-
posit is approximately 15 cm thick, formed by the Detritus 
deposit with the peat below it.

The oldest Zuiderzee-deposit -the layer Zus- has been dat-
ed by Van der Heide and Wiggers between ca. 1575 en ca 
1625,18 while the research of a shipwreck on Lot O99 (ca 
3 km south of the find spot of the Marknesse-cog) suggests 
that the formation of this layer at that location must have 
happened in the first quarter of the 17th century. During 
the research on the beurtschip B71 in Lelystad in 1980 only 
small Cardium shells were found in the thin disturbance of 
the profile created by the ship and against the ship’s hull. 
That ship has been dated by dendrochronology just before 
1600 (dossier RCE, Lelystad), while, based on the dated 
objects found on board, the ship must have foundered be-
tween ca 1620 and 1625. The shell layer Zu-IV was situated 
over the wreck. In Eastern Flevoland the brackish transition 
layer Zus has never been attested by soil specialists of the 
National Service for the IJsselmeer Polders. If the Cardium 
shells in the washed layer of the ship from Lelystad are a 
sign that we are dealing with a brakish Zus-layer -which is 
very likely- then the ship foundered in this phase and it is 
the most southern attested occurence. In regard to the date 
of the foundering of the Marknesse-cog it need not mean 
that the ship sank quite some time before 1600. Wiggers 
assumed that the formation of each Sloef-layer took about 
75 years and therefore came up with the following dates for 
the Northeast Polder:19

Sl(oef) II c -second half 13th century
Sl.  II b -14th century
Sl. II a -first half 15th century
Sl. I  b -second half 15 century and early 16th century
Sl. I  a -second half 16th century
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Fig. 12.6. Cross-sections, top view, inner view of the port side and three cross-sections of the wreck with soil profile. Copy Modderman, 1945  afb. 28.
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Modderman did not yet know this subdivision. The 
younger Sloef layers (Sl. I b en Sl. II a) on the Soil and 
profiles map of the Northeast Polder are missing in the 
vicinity of lot M107.20 A geological hiatus in the upper 
Almere-deposits is therefore very plausible. Wiggers dates 
the Valvata-layer in the beginning of the 13th century.21 
Ente supposes that its formation took place in the last 
quarter of the 12th century, presumably in relation to 
the heightened activity of the IJssel river.22 Assuming 
that the Valvata layer was formed between ca 1175-1225, 
it would mean that the wrecking of the Marknesse cog 
happened a long time after that. At a steady rate of sed-
imental deposit during the sedimentation phase of the 
Valvata-layer and the Almere-layers this would take about 
400 years. Therefore a steady rate of sedimentation is not 

20. RIJP 1953, page 12.
21. Wiggers 1955, 87.
22. Ente 1973, 146-147.
23. Wiggers 1955, 46 fig. 18.
24. See also the Kuinre-cog section 13.1.2.

plausible given the presence of peat on this location23 and 
the fact that some younger Sloef-layers are absent in the 
neighbouring lots.
 
The total package is ca. 45 cm thick, including the Valva-
ta-layer of about 15 cm. The upper part of the redeposited 
layer sits at about 10-15 cm under the Zu-layer. This 
would mean that the vessel must have foundered about 
130 years (ca 400:3) before the final silting over, hence in 
the third or fourth quarter of the 15th century. This does 
not coincide with the date of the stoneware jug (section 
12.1.1; ca 1400). If locally none of only partially any Sl. 
II a and Sl. I b layers were deposited, then an earlier date 
based on the stratigraphy seems possible. The merely 35 
cm Almere deposit and the aforementioned strong, al-
ternating layering implies almost continuously changing 
conditions throughout the period of sedimentation which 
at one time a sandy layer is being deposited and at another 
time a layer of clay or washed peat. Also during this same 
process layers will have been washed away completely.

12.1.3 Medieval habitation
The distances from the location of the ship to the coast, 
as specified in section 12.1.1, are also the distances to 
the nearest settlements/harbours (Kuinre, Vollenhove 
and Schokland). It is almost certain, however, that the 
unendiked(?) clay-on-peat land stretched for miles south 
of Kuinre.24 According to Wiggers, around AD 1000 the 
land extended to approximately the current north-eastern 
periphery of Emmeloord, while sherds were found about 
2.5 km north of the cog site, suggesting a settlement on 
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Fig. 12.7.  Reconstructed cross-section of the soil profile at the location of frame 9 and the possible stack of the cargo of bricks.

Fig. 12.8.  The port side of the wreck with the channel and the soil profi-
le. On the background the labour camp and the farm.
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the spot.25 Wiggers writes that perhaps the historical 
name Vene or Veenhuizen can be associated with this. The 
youngest fragments date from around 1350-1400.26 If 
this situation still existed during the cog wrecking, then 
the ship sank just a few kilometres south of the coast.

12.1.4 Condition, movement and wreck formation

Condition and displacement
The wreck sank into the Almere-deposit and was com-
pletely covered with a layer of Almere- and Zuider-
zee-sediments. In the pictures from 1944 the wood 
seemed to have been in good condition. During the later 
investigation in 2008 it has been attested that in the last 
60 years not that much appeared to have changed. The 
method of burying the wreck below the groundwater 
level, or at least in an oxygen-free environment seems 
to be a very good way to preserve the wreck for a longer 
time. The strength of the construction must have been 
very good during the excavation and relocation. The ves-
sel had been moved a few metres sideways and reburied 
deeper. The highest positioned parts are now situated ca 
1.5 m below ground water level. With steel cables and 
wooden framing on the inside during the displacement it 
had retained its shape, while in various places supporting 
wood has been attached to prevent any damage.

The ship parts found detached around and in the wreck 
were placed in the wreck after it was moved and covered 
with straw, after which the ship’s hull was filled up with 
sand both around and inside the vessel. The whole was 
covered with a mixture of Almere and Zuiderzee deposits. 
The wreck consists of the keel plank, the stern and stem 
hook, the lower parts of the stem post and false stem, 
twenty-seven frames or parts thereof, a mast step, bilge 
ceiling strakes, a floor ceiling and gangways. The port side 
is still largely preserved up to the gunwale (seven strakes). 
Aft and fore, however, parts of the hull strakes and frames 
are missing, some of which have been found in or next to 
the wreck. Of the starboard shell, the gunwale was com-
pletely missing, while in particular the aft 3 m of the top 
five strakes was not found. The stern- and stempost, a sail 
beam and two cross beams at deck height, one of which is 
in situ, have also been found. Some repairs and the overall 
impression (wear on almost all visible parts) suggest that 
the ship was wrecked a relatively high age.

25. Wiggers 1955, 193-194 and fig. 108.
26. In the terrestrial collection of the Nieuw Land Erfgoedcentrum in Lelystad only a few finds of this area are kept, which does not support the assump-

tions by Wiggers.
27. Modderman 1945, 79 and fig. 28 C; fig. 12.6.

Wreck information
The wreck originally lay almost upright with the keel 
plank and stern- and stem hook on the pleistocene sand and 
with a slight list over port side. As a result, this side has 
been almost completely preserved, but sagged due to the 
load of bricks. Because of this heavy, bulky load, the ship 
must have sunk fairly quickly into the soft and only 45 cm 
thick Almere deposit. The underlying Detritus and peat 
deposit will also have offered little resistance. The latter 
can be deduced from the only thin redeposited layer next 
to the hull of the underwater body. The ship has, as it were, 
squeezed into the seabed. Some time after, larger distur-
bances in the soil profile arose around the aft and forebody 
of the ship in the higher part of the Almere package then 
present. This was due to the loosening of both the stern-
and stempost, the gunwale on the starboard side, a few 
cross beams and the decks. Part of this then detached wood 
floated away and has not been found. All of this contributed 
to the vessel being preserved in good quality and relatively 
complete.

12.2 The ship

12.2.1 Documentation and reconstruction

Documentation
Despite the short period of field research and the season in 
which it was conducted, the wreck was extensively doc-
umented, certainly for that time. An overview drawing, 
ten cross-sections, various profile drawings and drawings 
of some separately found parts, such as the stem post and 
some deck beams and the upper/forward hull strake on 
the port side, to which a piece of an inwale was attached. 
Later, based on the top view and the cross-sections, a lon-
gitudinal section with an inside view of the port side was 
drawn. All drawings are on a 1:20 scale.

Reconstruction
Modderman27 shows the reconstruction of the port side 
and writes about a keel beam (in one piece) of 13.4 m 
long. According to the published drawing, however, this 
is 12.4 m (presumably a typo). In reality, the total keel 
length (derived from the top view of the field drawing 
including the lengths of the horizontal parts of the stern/
stem hooks) appears to be 11.8 m. Determining the over-
all keel length is not that strange, because the ship was 
not taken apart. At the Ens cog it was first established in 
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1949 that such a vessel has a ‘short’ keel plank, extended 
at both bevelled ends with a stern- and stem hook. It was 
established in 2008 that this was also the case with the 
Marknesse cog. Modderman assessed the thickness of the 
keel plank at 15 cm, probably judging by the outside 
view at the stern and stem. Here, however, are the thicker, 
horizontal parts of the stern/stem hook. The actual keel 
plank is probably about 10 cm thick.

The largest width across the hull determined by Modderman 
is approximately 4.5 m, while the depth from the keel to 
the top of the gunwale must have been 1.25 m. The actu-
al width is 4.65 m (see below), while the midship depth 
was not 1.25 m but 1.5 m. The cross-sections of the field 
drawings have been  manually enlarged to scale 1:10 and 
reconstructed, from which a reconstruction of the interior 
view of the port side, of the exterior view on the starboard 
side and a top view of the presumed deck plan with gang-
ways has been drawn to the same scale (Plates 12 .I A and 
B and 12.II A and B). Quite a lot of the vessel had been 
preserved. Moreover, it was still in good shape. This was 
not the case in the aft and forebody of the ship. The short 
deck beam found in the forebody, a sail beam, the cross 
beam found in situ above the frame 9 and the complete 
stern- and stempost made it possible to make a justifiable 
reconstruction of the entire ship’s hull, reflecting the origi-
nal situation or in any case approaching it very closely. For 
the interpretation of the field drawings, the photos taken 
during the excavation in 1944 proved invaluable.

12.2.2 Construction and layout of the hull

Keel plank
The keel plank, together with the keel parts of the hooks, 
measures 11.8 m. The length and thickness of the keel 
plank itself could not be determined precisely in 2008. The 
scarf to the stem hook starts on the inside just before frame 
22, 1.9 m from the stem. The location of the scarf with 
the stern hook was not excavated in 2008. Most likely the 
scarf on the inside starts at the front of frame 4. Assuming 
the sloping flat scarfs have a length of approx. 50 cm long, 
this means that the keel plank must be approx. 8.5 m long. 
The thickness will be around 10 cm, so that one can almost 
call it a keel beam. The width at the scarfs connecting the 
hooks is aft 26, fore 28 cm. From the scarfs, the width 
towards the center gradually increases until a maximum 
width of 38 cm is reached. The keel plank probably has a 
rectangular cross-section. The connection to the stem hook 
is made on the inside with two rows of four nails. It seems 
obvious that this was also done from below. Most likely the 
nails did not protrude from the wood.

Stern hook
The length of the keel section of the stern hook could not 
be determined, but will be approximately 1.9 m. The 
width of the scarf to the keel plank is 26 cm, and 14 cm 
at the start of the sternpost. The connection between the 
stern hook and the keel plank with nails is probably the 
same as that of the keel plank with the stem hook. The 
horizontal arm is approximately 10 cm thick and is trap-
ezoidal in section with the narrowest side below. Under 
frame 2, its top surface runs diagonally upward to the aft 
and measures around 17 cm thick. This runs up to 19 cm 
towards the stern. From there, the rising arm runs up 18 
cm obliquely backwards to the scarf with the sternpost. 
The rising arm is 23 cm thick, while the width of the hor-
izontal arm (14 cm) slightly increases upwards. The rising 
part is also trapezoidal in cross-section and measures 4 cm 
on the outside at the bottom. Here is a protruding heel 
which protects the rudder. The highest (reconstructed) 
point of the rising arm is 65 cm from the keel line. A 9 
cm wide and approximately 3 cm deep rebate has been cut 
on both sides in both the thickest horizontal and rising 
part, into which the end of the garboard strake is nailed.

According to the field drawing of the sternpost, it was 
only fixed from the outside to the top of the stern hook 
with three nails arranged one above the other. A 3 cm 
thick wooden treenail (analogous to the stem construc-
tion) may have been located at the location of the scarf, 
which was arranged behind the gudgeon by the broken 
tip of the stern hook. A wrought iron gudgeon had been 
attached at about the middle of the scarf between the 
stern hook and sternpost, the lower suspension of the 
stern rudder (Plate 12.I A). The gudgeon was detached 
from the hull with the upper part of the stern hook and 
was only documented with a photograph (figs12.9a and 
b). The wings of the gudgeon flare slightly outward due 
to the shape of the stern hook and bend further outwards 
because they were nailed onto the hull. The wings are cru-
ciform and each attached with 11 nails. The upper edge of 
the ring in which the pintle hung is somewhat pointed at 
the rear in the middle. Thanks to the finding of the gud-
geon in February 2009 (see section 12.5.1), the correct 
dimensions could also be recorded. The reconstructed aft 
line of the stern is raked 117° to the keel line.

Sternpost
The sternpost, found separately, was still complete and 
has a maximum length of 2.8 m (fig. 12.10). From the 
keel line, the sternpost, including the stern hook arm, 
measures 3.2 m and measures 2.8 m in height. The post 
is 18 cm wide, while towards the top it gets narrower and 
at the top only measures 11 cm. The top four hull strakes 
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ended against each other on the roof-shaped chamfered aft 
surface of the post. The bottom ones most probably ended 
all three in rebates, which were arranged in both the stern 
hook and the sternpost. This is not clearly documented for 
this post. At 58 cm from the top an iron bolt about 3 cm 
thick protrudes through the sternpost, with a forged ring 
on the outside for the suspension of the upper pintle. Fur-
thermore, a hole with a diameter of approximately 2 cm 
can be seen. Possibly this allowed the helm to be secured 
with a rope.

Rudder
The gudgeon and the bolt with ring in the sternpost indi-
cate that the cog was kept on course with a stern rudder. 
Nothing has been found of the rudder itself. Plate 12.I A 
shows what it might have looked like.

Stem hook
The stem hook is still completely intact in the wreck. 
The horizontal arm is 2.4 m long, is 28 cm wide at the 
scarf with the keel plank and 15 cm at the bottom of the 
rising arm. The horizontal arm is approx. 10 cm thick, 
its top surface rises just in front of frame 25 and from 
there approx. 70 cm in one line up to the beginning of 
the rising arm, where it is 18 cm thick. The sloping flat 
scarf between the rising arm of the hook and the stempost 
starts immediately above the thicker horizontal arm. The 

rising arm is 37 cm thick at the bottom and also forms a 
toe of 12 to 24 cm thick on which the false stem rests. A 
hole with a diameter of 3 cm is provided in the toe (fig. 
12.12a). Probably meant to hold a rope with which the 
vessel could be pulled up a slipway. The highest point of 
the stem hook (the scarf) is situated at 89 cm above the 
keel line, measured vertically. Along the upper edges of 
the horizontal arm, 8 cm wide and 3 cm deep rebates are 
cut into the thick part, which run into the rising arm. 
The garboard strakes are nailed into this. The stem hook 
is increasingly trapezoidal in cross-section towards the 
fore part and measures 5 cm at the front.

Stempost
The lower part of the stempost is connected to the stem 
hook with a 3 cm thick wooden treenail. It is approxi-
mately 1.6 m long, 18 cm wide and 21 cm thick on the 
inside, approx. 20 cm at the top. The photo (Fig. 12.12b) 
shows that the bottom three strakes have been nailed 
into the rebate, while from the fourth strake the planks 
ran through to the front of the stem. For this purpose, 
the beam was chamfered roof-shaped at the front. The 
detached, broken upper part measures 16 cm thick at the 
top. The piece shows a bevelled part 15 cm wide on the 
sides at the bottom, at the top this is only 2 cm, these 
are the slanting sides against which the ends of the upper 
four hull strakes were nailed. The plank ends of the star-

Fig. 12.9a & b.  The broken off top part of the stern hook with the 
wrought iron gudgeon, placed in a  wooden wheelbarrow, February 16, 
1944. b. The loose gudgeon. 
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Fig. 12.10.  The reconstructed stern construction.

Fig. 12.11. Exterior view of the toe on the stem hook with a hole to 
attach a rope in order to pull the cog on a slope. Above and next to it you 
can see the bottom part of the cutwater(?)/external stem post and the 
connection of the garboard strake on port side.  

board side probably ran past the plank ends of the port 
side. In addition to the aforementioned wooden treenail, 
the post was attached to the stem hook with four nails. 
The reconstructed stempost is 3.6 m long, together with 
the stem hook it measures 3.8 m from the keel line, 
while the top (also the top of the gunwale) rises perpen-
dicularly 3.25 m above the keel line.

Cutwater?/false stem
A 1.4 m long and 15-17 cm wide piece of wood is at-
tached to the ‘toe’ of the stem hook. The thickness is 5 
cm. The piece is chamfered at the top and fixed at the 
top and bottom with one nail, while three blind treenails 
(diameter 2.5 cm) have also been used to connect it to 
the stem hook and stempost. In the condition found, it 
looks like a cutwater that does not really fit in front of the 
stempost in terms of cross-section. The four upper hull 
planks in front of the stempost end in a fragile construc-
tion. It therefore seems logical that these were protected 

with an false stem. Above the part described here, there-
fore, there should have been a part that possibly protrud-
ed above the stempost and the gunwale as shown in Plates 
12.I A and 12.II A.

In the upper part of the stempost a nail or treenail is 
indicated on the field drawing at the fifth strake, while 
a second one may have been located on the broken/miss-
ing part at the height of the centre of the fourth strake. 
However, this does not seem to be strong enough in terms 
of construction. It is usual for such a false stem to have 
a thick iron bolt at the top, while usually also several 
blind treenails are used. No treenails or nail marks were 
seen on the upper part of the stempost. It seems that at 
the time the cog was wrecked the situation was as it was 
encountered in the excavation, that is, with a somewhat 
clumsily constructed cutwater. It is, however, possible 
that the vessel originally had a false stempost and then 
in one piece. Support for this possibility can be found in 

1 m
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Fig. 12.12b. The port side at the stem. The rebated stermpost into which 
the ends of the first three bottom/hull strakes are nailed. At the top of the 
sternpost you can still just see the rebate, from which it could be deduced 
that the fourth strake continued to the fore part of the stermpost. You can 
also see that the bottom part of the false stem/the cutwater(?) is comple-
te, March 30, 1944.

Fig. 12.12a. The reconstructed stem construction.

1 m

the top section of the stempost, which was carefully in-
vestigated in 2008. From a qualitative point of view that 
looked considerably better than most other ship’s timbers. 
Perhaps there had been a replacement of (the upper part 
of) the stempost, whereby instead of re-fitting a false stem 
a cutwater-like construction has been chosen (Fig. 12.12a 
and b). The front line of the reconstructed false stem is at 
a rake of 121°.

Bottom and sides
The bottom and sides are made up of seven strakes (A 
to G) on either side of the keel plank. The planks of the 
strakes A to F are 3-4 cm thick, the top (G) measures 4 
at the bottom and 5 cm at the top. Modderman writes 
that the garboard strakes are made from one plank and 
most of the others from two.28 Strangely enough, the 
garboard strakes or A-strakes do indeed seem to consist of 
one plank. However, it cannot be excluded that the scarfs 
and the protruding nails are situated under the frames 

28. Modderman 1945, 79.
29. Idem.

and therefore not observed. The B strakes are composed 
of two, the C strakes are composed of three planks, the D 
strakes are probably two, the E strakes are probably four, 
the F strakes are three, while the upper and thicker G 
strakes are made out of two planks. The connecting scarfs 
between the planks are sloping flat scarfs and 50-55 cm 
long, while the overlapping plank ends are approx. 1.5 cm 
thick both inside and outside and protrude from the hull 
on the outside. The plank ends are in principle attached 
to each other with four nails nailed from the inside out 
and with four from the outside in. Judging by the corre-
sponding locations of the hull scarfs on the starboard and 
port side, the so-called ‘brother and sister pattern’ seems 
to have been applied during construction. Modderman 
also writes that the hull planks are lapstrake and that the 
seams are caulked with moss.29 This moss is held in place 
by round caulking plates (sintels), which have a point on 
either side with which they are stuck in the wood. These 
sintels are arranged close together. It escaped Modderman 
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that the bottom seams are not lapstrake but carvel-built, 
since they have not been caulked on the inside, and that 
wooden moss laths had been placed between the moss 
caulking and the iron caulking plates (sintel clamps) on the 
lapstrake seams .

Bottom 
The bottom of the hull consists of three strakes on both 
sides of the keel plank (A to C). The str akes are carvel 
built between frames 9 and 17. This also applies to the 
A-strakes or garboard strakes against the keel plank, 
which moreover are situated with their top surfaces at the 
same height. In this part of the ship, the A and B strakes 
run slightly obliquely upwards towards the bilges in an 
approximately constant line, the C strakes are situated 
against this at a slight angle. Aft and fore the three strakes 
together form a more fluid form. From frame 9 to the stern 
and from frame 17 to the stem the planks are clinker built. 
The overlapping parts, the lands, are chamfered on both 
planks. These overlaps have been left wider at the outside 
of the B and C strakes to form the land. The hood ends of 
the planks have been made slightly thinner to the stern 
and stem, and are again (almost) carvel-built and are nailed 
into the rebates in the hooks and posts. The A strakes are 
made of a 11.8-12 m long plank (or two planks) with a 
maximum width of approx. 50 cm. The B strakes from 
two planks, the after two of which are approx. 7.5 m long 
and the fore one approx. 5.5 m long. The largest width 
is approx. 40 cm. The C strakes are composed of three 
planks, aft approx. 2.6 m, the middle one approx. 6.3 m 
and fore approx. 5 m long. These planks are slightly less 
than 40 cm wide. Although this could not be established, 
it may be assumed that the carvel seams are closed on the 
outside with moss, moss laths and sintels (sintel clamped 
moss caulking). All the bottom strakes twist towards the 
posts and are nailed to them in the rebates.

Starboard side
Of the starboard side, most of the strakes D and E and 
parts of F are still present. However, they are missing 
over the aft approx. 3 m, while the excavation drawings 
show that a number of planks have been found next to the 
forebody, which were probably originally part of the fore 
part of the hull side. Plate 12.I A indicates what has been 
found with certainty. On the stern- and stemposts a num-
ber of rebates (figs 12.10 and 12.12a) indicate the widths 
of the various strakes. Therefore there are sufficient data 
to be able to reconstruct a very reliable plan of the strakes 
(Plates 12.I A and 12.II B and C). All strakes of the side 
are completely joined together from sternpost to stempost 
in lapstrake fashion with an overlap or land of 6-7 cm. Al-

30. Modderman 1945, 80.
31. Vlierman 1996a.

though there is no 100% certainty due to the lack of the 
aft ones, it seems that strake D is composed of two planks, 
aft 11.8-12 m long, fore approx. 2.7 m. The E-strake is 
presumably made of four planks, which have a length of 
approx. 2.7, 6.5, 3.1 and 3.8 m from aft to fore; however, 
it may have been three planks. Here too it applies that 
any scarf has not been attested because they may be under 
a frame. However, the available data are insufficient to be 
able to say this with certainty. Only a few parts of the F 
strake were found.

Port side
The port side is better preserved and almost entirely pres-
ent. In particular the separately found forward G-plank, 
with the piece of a (covering) inwale still present in con-
struction, is of great importance for the interpretation of 
the construction of the entire upper edge of the ship. The 
plank distribution and dimensions are the same as those 
on starboard side. The plank widths vary from 38-45 cm. 
Although this cannot be said with certainty, it can be as-
sumed that the F strake aft and fore had two short planks, 
approx. 2 and 3.2 m long and a long plank of approx. 
11.2 m in between. The thicker G strake at the top con-
sists of two planks, at the aft 8.3, at the foreward part 8.2 
m long. These planks have a maximum width of approx. 
50 cm. On the outside of this strake there is a wooden 
channel at the location of the frames 15 to 17, with four 
openings in order to secure the rigging30 (figs 12.8, 12.13 
and Plates 12.I A and 12.II B).

Caulking method: sintel clamped moss caulking
The hull seams are made waterproof with sintel clamped 
moss caulking.31 In the case of the clincker-built planks, 
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Fig. 12.13. The channel on the port side against the gunwale. At the rear 
of the channel you can clearly see the strake ends protruding from the hull 
on both sides near the scarf and the construction of the hull amidships, 30 
March 1944.
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the bottom plank at the top on the outside is chamfered 
before the next plank has been placed above it. This cre-
ates a triangular opening that is generally approx. 3 cm 
deep and approx. 1.5 cm wide at the top. In this opening, 
strands of moss were hammered in, which were twisted 
into a single ‘yarn’. To keep this moss caulking in the 
seam, oak wood laths with a more or less oval cross-sec-
tion were laid (1-1.7 cm wide and a maximum of 0.5 cm 
thick). The length of these moss laths could not be deter-
mined. Fig. 12.14a and b show a photo from 1944 and 
one from 2008 of sintel clamped moss caulking in situ. 
Fig. 12.14c shows the construction and the sintel clamp 
type. The centre parts of the sintels vary between 28 and 
35 mm in length. They are arranged irregularly apart 
between 4 and 6 cm, measured from centre to centre. The 
clincker-built seams are only sintel clamped on the inside. 
This also applies to the seams between the plank ends and 
the hooks/posts.

A paper thin layer of moss is applied to the plank scarfs. 
The plank-ends at the scarfs are not finished with sintel 
clamped moss caulking. Although this has not been es-
tablished, it is almost certain that the short carvel-built 
seams between the A and B, between the B and C strakes 
and the seams between the keel plank and the garboard 
strakes on the underside are made watertight. The plank 
edges were therefore chamfered in advance, resulting in a 
more or less equilateral, triangular seam. The sintel type 
D used in the Marknesse-cog was applied between about 
1250-ca 1375.32  Some sintels still appear to be similar 
to the preceding C2 type. This is discussed again in sec-
tion 12.8. A total of approx. 210 m of seams is provided 
with sintel clamped moss caulking. Compared to other 
late medieval ship finds, a striking amount of tar residues 
have been observed on caulked seams. This may indicate 
regular maintenance, but perhaps even more to keep the 
relatively old vessel as watertight as possible. Quite a lot 
of tar marks have also been observed on the inside of the 
planking.

Determination and pollen research
A few samples of moss were taken in 2008 for identifi-
cation and pollen research. At the time of writing this 
study, the results were not yet known. However, there is 
at least a mention of peat moss (Sphagnum spec.).

32. Vlierman 1996a, 58 tabel II; Before ca. 1300 the sintel type D are generally smaller than the examples from this ship (Vlierman, in preparation a).  
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Fig. 12.14a.  Sintel clamped moss caulking in the lapstrake hull seam. At 
a loose lying part of the hull.

Fig. 12.14b.  In situ in between strakes E and F and in between frames 16 
and 17 at starboard side, 10 August 2008. 

Fig. 12.14c Reconstruction of the sintel clamped moss caulking in a 
clincker-built hull, the applied moss strands and the used sintel type (D).
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Frames
The hull was initially kept in shape by the frames. Mod-
derman33 only writes about the (parts of) 27 frames. 
The reconstruction (Plates 12.II A and B) shows that 
there were 32. In this study they are numbered 1 to 29 
from the first frame fore of the stern till the upper one 
against the stempost. Above the stern from below 0, -1 
and -2. The frames 1 to 26 are composed of three pieces; 
a V-shaped or a floor timber on the bottom, which are 
extended on the sides with a futtock. The scarfs between 
these parts are staggered relative to the adjacent frames 
and are located above the A-, B- or C strakes. Frame 10 is 
the only one to deviate, since it is made up of four pieces. 
The frames 0 and 27 are formed of two pieces, one part 
of which forms the V-shaped floor timber above the stern 
and a futtock, the other only a futtock. The frames -1, -2, 
28 and 29 were probably made from one piece of wood. 
The floor timber, the V-shaped floor timber and the aft 
and fore two frames are, in principle, slightly wider 
and thicker than the futtocks. Floor timber 20 deviates 
completely from this and is dealt with in the following 
section. Most floor timbers and V-shaped floor timbers 
are approx. 14 cm thick and 14-22 cm wide. The aft and 
fore V-shaped floor timbers above the keel section of the 
hooks are up to 35 cm thick. The parts of the frames 25 
and 26 above the keel are not flat, such as in the aft, but 
are cut pyramidal. A kind of decoration, of which it is 
not clear why that was done precisely there, in the fore-
ship.

The futtocks 4, 9 and 20 do not end at the top of the side 
(strake G), but approximately at the level of the centre 
of strake F. This is also the case with frame 25, only 
the top is located there at the middle of strake E. These 
ends of the futtocks, finished horizontally at the top, 
were intended to fixate the gangways (Section 12.2.2). 
The frames -1, -2, 5 to 8, 10 to 19, 28 and 29 have a 
straight finished top at the top of the side of the hull. 
The heads of the frames 0 to 4 and 21 to 27 are probably 
all obliquely finished and ran just below the top of strake 
G and were inserted in the underside of the covering 
inwale. This is described in more detail in section 12.2.2. 
In the frames 7 to 21 above the keel plank and above the 
A or B strakes three inverted U-shaped, sawn/chopped 
limber holes can be seen for draining any leakage water 
or rainwater to a certain point. They are approx. 10 cm 
wide and 4 cm high. Such holes are also located at the 
bottom in frames 3 to 6 and 22 to 24, but only above 
the keel. It is not known whether such limber holes were 
present in the other V-shaped floor timbers. Probably 
above the horizontal parts of the hooks, but then most 
likely triangular in shape and arranged against one of the 

33. Modderman 1945, 79.
34. Modderman 1945, 80.

garboard strakes. The scarfs between the floor timbers 
and V-shaped floor timbers and futtocks are slanted and 
relatively short (15-35 cm).

Mast step(s) and a casing for a lowerable mast
Notable in the drawings and photos of the excavation of 
1944 (figs 12.5a and b, 12.15a and b and 12.16) were the 
deviating V-shaped floor timber 20 and the curious short 
plank with two rectangular holes above the V-shaped floor 
timbers 21 and 22. The short mast step on frames 17 up 
to and including 20, with the hole for the mast heel aft 
of and above frame 19, was the obvious place of the mast 
at the time of the ship disaster. This mast step with a 
thicker central part in which a rectangular hole (dimen-
sions 23x22 and 11 cm deep) was cut at the location of 
the frames 17 and 18, rests on frame 19 and appears to 
lie in a cut-out part of frame 20. The V-shaped floor tim-
ber 20 has a strikingly flat and raised middle part with 
chamfered edges, measures approx. 50 cm at the top and 
approx. 60 cm long at the base. The width of this part of 
the V- shaped floor timber is 33 cm, while the thickness 
measures 24 cm. The ends of the V-shaped floor timber at 
the bilges are again equal in thickness to the other frames, 
i.e. approx. 14 cm.

A check in 2008 confirmed the suspicion that a hole had 
been cut into the V-shaped floor timber under the front 
of the mast step (the primary location of the mast) (Plates 
12.I B and 12.II A and B). The (thus secondary) mast step 
is fixed on the frames 18 and 19 with four treenails, two 
each on frames 17 and 20. A limber hole was cut into the 
bottom of the mast step. In order to place the mast step 
on frame 20, the ‘rear wall’ of the primary hole for the 
mast was (partially) cut away. The hole probably had the 
same dimensions as that in the mast step.

Modderman writes about the plank with the two holes 
which was nailed onto and partly into frames 21 and 
22, of which the function is not clear.34 A possible 
explanation is given on Plates 12.II A, B and C. The holes 
were almost certainly intended to place vertical posts. The 
outer edges of these posts are approx. 37 cm apart. The 
assumption is that from the posts to close behind the mast 
(the end of the thickest part of the mast track) a panelling 
in the form of a casing was made that protected a 
lowerable mast against bulk or stacked loads in the hold. 
However, the two holes and the location of the plank 
are the only concrete indications for such a construction. 
Something similar is also assumed with the Spakenburg 
I-cog, where there are also two successive positions of 
the mast, albeit there at virtually the same place (see 
section 14.2.2). A floor timber with two holes was found 
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in the Kraggenburg cog (figs 22.2 and 22.6a and b). The 
lowerable mast and the two sail beams are discussed later 
in this section.

Ceiling
Under the cargo of bricks lay a loading floor (figs 12.2, 
12.16, 12.17 and the Plates 12.II A and B). It consisted of 
a number of loose oak and pinewood planks. They lay over 
the frames 7 up to and including 19. The floor, actually 
the floor ceiling, is bordered on both sides by a 25-32 cm 
wide bilge ceiling plank. These ceiling planks are slightly 
thicker than the loose parts of the loading floor, bevelled 
irregularly in a roof top shape and about 6 cm thick in 
the middle and about 4 cm on the edges. On the port side 
the bilge ceiling strake starts slightly before frame 5 and 
ends at the front of frame 22. The bilge ceiling strake on 
starboard starts at frame 7 and also ends at 22. The bilge 
ceiling strakes have extensions both aft and at the front. 
This could be deduced from the treenails of the fastenings 
still present, which protrude from the frames (fig. 12.18 
and Plate 12.II A). These composite bilge ceiling strakes 
probably ran from frames 1 to 27 and formed an import-
ant part of the longitudinal strength of the ship. They are 

located above the second and third strakes of the shell, 
where a large part of the scarfs are also located in the 
frames. These ‘weaknesses’ have therefore been reinforced 
by the bilge ceiling strakes.

During the excavation, ceiling(?) planks of 80-90 cm long 
and 17 and 26 cm wide, respectively, were found on either 
side above these bilge ceiling planks. They lay loosely 
against the futtocks of the frames 14 to 17. It is not clear 
whether the strakes were extended backwards and for-
wards and/or whether one or more ceiling planks were also 
arranged above them. The gangways still present in situ at 
the start of the excavation plus the cargo, which was prob-
ably stacked from side to side, suggests that there was no 
other ceiling strake attached to the vessel between the 
bilge ceiling strake and the gangways.

Inwale
Along the top edge of the hull on the port side, an ap-
prox. 16 cm wide and 4-6 cm thick plank had been 
placed against the inside of the frame heads 5 up to and 
including 20. By analogy with the ceiling planks, this 
plank was also somewhat roof-shaped or chamfered on the 

0 cm 5 cm

sintel moslat mos-
breeuwsel

Marknesse kogge

Marknesse kogge

128

14.15A

14.14C

Marknesse kogge

129

14.15B

Fig. 12.15 . Mast step(s) and the little plank with two holes as part of the 
formwork around the mast.   a. The secondary mast step with two suppor-
ting chocks on either side (riders), horizontal frame 20 with the primary 
hole for the mast under the fore side of the mast step and the little plank 
with two holes for vertical stanchions which may have served as a part of 
the construction of a formwork for the lowerable mast. Seen from port 
side. b. Idem, seen from the forward starboard side, 30 March 1944.
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lower half (Plate 12.I B). Whether we should speak of an 
upper ceiling or inwale here is not really clear. The latter 
is probably preferred. The thickness and design indicate 
that these planks were an important part for the rein-
forcement and the longitudinal stiffness of the upper hull. 
An important finding in this context is the front and top 
portside plank found at or in the forebody with a piece of 
an inwale still attached (fig. 12.16, E b), which rested on 
the top of futtocks 28 and 29 and in which the bevelled 
heads of futtocks 26 and 27 were inserted. The inwale has 
an oblique scarf on the aft and foreward is attached onto 

the stem. It seems very likely that this piece of inwale was 
extended in the same way to frame 20. A similar construc-
tion, presumably made of one piece, can also be assumed 
in the stern, where it was fitted between the sternpost and 
frame 5. The ends of the inwales are connected to each 
other on the inside of the posts by a more or less triangu-
lar block of wood which is partially inserted into the inner 
edges and fixed with a treenail onto it. The bilge ceiling 
planks, as well as the upper ceiling(?) planks and the cov-
ering inwales aft and fore are fixed with treenails. Nails 
were also used in some places, such as at the scarfs.
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Fig. 12.16.  Ship’s discovery N.O. Polder M 107. Modderman 1945, fig. 29. D. Bilge ceiling planks, loose floor ceiling (cargo floor), mast step and little 
plank with holes; E. top view, plank outlines and loose timbers; a. sail beam, b. upper hull plank with stringer or wale, c. small cross beam from the bow 
and d. the top part of the stempost. And the most important finds.
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Gangways, crossbeams and deck beams
It has already been noted that frame numbers 4, 9, 20 and 
25 do not extend to the top of the hull, but that they have 
been left shorter in order to support the gangways (Plates 
12.II A, B and C and fig. 12.19). These approx. 10.4 m 
long, almost 40 cm wide and 5 cm thick gangways were 
notched to fit around the other frames, from frames 3 up 
to and including 20 and were placed onto the frame heads 
and against the inside of the hull. The gangways are fixed 
with treenails (diameter 3 cm) penetrating the frames 
and the hull strakes. The treenails are smoothly finished 

on the inside of the gangways. A very tight construction 
that, together with the -yet to be discussed- crossbeams, 
that were attached to it, formed a very important part of 
the structural and form strength at deck level, both longi-
tudinally and transversely.

The photo (fig. 12.19) shows that the inside edge of the 
gangway at the frames 3 and 4 is finished vertically (like 
a seam in the afterdeck), the rest is chamfered. This is 
common if a coaming was attached to it. However, no nail 
remnants have been observed or recorded. Also no traces 
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Fig. 12.17.  The ceiling or cargo floor and the bilge ceiling strakes, seen 
from the forward port side, after the cargo of bricks was removed, February 
18, 1944.

Fig. 12.19.  Overview from aft to fore ship with on the left part of the 
gangway that starts above frame 3 and rests on frames 4 and 9. On star-
board side you can see the original straight top of frame 20 and on the port 
side the gap between the futtock and the top part of the frame between 
which the missing part of the gangway was attached, March 30 1944.
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Fig. 12.18.  Overview of the wreck with bilge ceiling strakes, seen from 
the forward starboard side. You can clearly see six protruding treenails on 
port side above frames 22 to 27, with which the forward (missing) bilge 
ceiling plank was secured. At the aft one treenail of the aft bilge ceiling 
plank can be seen.
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on the sail beam have been found that might confirm the 
presence of a coaming. The treenails of the gangway con-
nections to the side are, as said, smoothly finished. Any 
coaming was therefore not put in place at the same time, 
which is also not very obvious. In any case, it seems very 
likely that the vessel had a coaming between frames 4 and 
9 and (initially) between 9 and 20, which probably did 
not extend above the crossbeams.

During the excavation, a crossbeam was found in situ 
above frame 9, from which it could be deduced how the 
transverse structures were assembled. The beam rests on 
the gangways with a notch in the bottom, so that the bot-
tom of the beam is almost the same level as the bottom of 
the gangway. The beam runs up to the inside of the hull. 
A knee is placed on the ends of the beam, the ascending 
part of which acts as the upper part of the local frame (fig. 
12.20). Knees, crossbeam and gangways are interconnect-
ed with a number of treenails. The standing knee is also 
fixed to the upper hull strake with a few treenails. Above 
frame 4, such a crossbeam was almost certainly also pro-
vided, fixed in the same way, but presumably extra heavy 
(a second beam on top?). Amidships on this beam, very 
probably a heavy windlass construction for hoisting and 
lowering the sail was located. There was also a crossbeam 
against the aft of frame 26, which was also fastened with 
knees against the side of the hull and to the gangways. 
This beam was found in the forebody (fig. 12.16 E c and 
Plate 12.II A and B). Most likely there were above the 
frames -1, 1, against the rear of 22, above 23 and on frame 
28 also crossbeams or beams that supported the after and 
fore decks.

Primary and secondary sail beam (with knees)
The detached found sail beam with rebate for the mast 
(figs 2.16E a and 12.21) was initially assumed to belong 
between frames 18 and 19. During the reconstruction, 
however, it became clear that this certainly could not 
have been the case, since the beam proved to be too 
short for that. It fits exactly above the primary mast step 
(frame 20; Plates 12.I B and 12.II A and B). It is strik-
ing that the rebate for the half cross-section of the mast 
is not at the fore, but at the aft. Confirmation for this is 
the complete knee found on one end of the beam, while a 
broken one is on the other side. A short piece of a timber 
has been found on the port side against the upper side 
of the hull. This can be seen on the relevant field section 
(fig. 12.6 A h, Plate 12.I B, and vaguely on an excavation 
photo fig. 12.19). The broken knee may therefore have 
been on this side. However, it does not seem to be entire-
ly impossible that this was originally different: not only 
this sail beam with a broken knee, but also the deviating 
frame pattern (Plate 12. II B) suggests that a calamity 
occurred during the functional period of the primary 
position of the mast, and made it necessary to adapt the 
structure.

It is possible that at this time the opportunity was made 
to make the mast lowerable and to move it backwards. 
The foredeck could be maintained in this way, including 
the primary sail beam. An approx. 18 cm high, 3 cm 
wide and 7 cm deep rebate is chopped into the upper 
part of frames 18 and 19 on the port side, respectively 
(fig. 12.22). The secondary sail beam was fitted in this, 
which was undoubtedly also attached to the sides with 

Marknesse kogge

Marknesse kogge

132

14.20

14.19

Marknesse kogge

Marknesse kogge

133

14.22

14.21
Fig. 12.20. The joint of a knee of the crossbeam above frame 9 on the 
outer shell and on the gangway at the port side. The bevelled interior of 
the gangway, where a coaming was originally placed against it, and the 
somewhat roof-shaped top ceiling plank or inboard, are also clearly visible, 
March 30, 1944.

Fig. 12.21. The loosely found primary sail beam and a part of the short 
V-shaped floor timber (frame 29?). At the top a part of the unloaded cargo 
of bricks can be seen, 30 March 1944.
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knees. A 3 cm diameter diagonal pin, arranged obliquely 
from the inside to the outside and from the top down, 
which is fixed at approx. 10 cm above the seam between 
the strakes F and G and a few centimetres for frame 18, 
confirms the latter. Nothing has been found of this sail 
beam.

From the distance between the two rebates in the frames, 
it can be established that the width of the beam must 
have been approx. 33 cm and the thickness approximate-
ly 18 cm. The beam rested on the gangways, possibly was 
slightly notched to engage with the gangways and fixed 
onto them, together with the knees, with treenails. Given 
the location of the beam in relation to the position of the 
mast in the secondary mast step, it can be assumed that 
the gap for the half mast thickness was facing forward. 
Presumably the mast, which could now be lowered, was 
held in place with an iron bar that was attached to the 
front. Fig. 12.23 shows the possible primary situation of 
the mast in the floor timber 20 (a), of the secondary situ-
ation in the mast step on the frames 17 to 20 (b) and the 
mast in the lowered position, enclosed by its casing (c).
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Fig. 12.22. The upper part of frame 18 with a rebate on its fore side, in 
which, together with the rebate in the aft of frame 19, the secondary mast 
beam was fitted. The meaning of the small rebate above it is unclear. The 
two treenail holes are from the connection to the inwale on top of the 
ceiling plank.

Fig. 12.23. The location of the (lowerable) mast. a. The primary situation 
of the mast in floor timber 20. b. The secondary situation of the mast in 
the mast step on frames 17 up to and including 20. c. The mast lowered, 
within the formwork. 
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Stringers and decks
In the detached deck- and sail beams different rebates can 
be seen, which indicate that the vessel as part of the fore-
deck has had two longitudinal beams or stringers between 
the primary sail beam and the crossbeam on frame 26 and 
one between the last beam and the stempost. The first 
two were positioned (centre to centre) 50 cm apart and 
on either side of the centre line of the ship; the forward 
stringer was exactly above it. The stringers had an invert-
ed T-shape. The deck planks that were almost certainly 
laid transversely lay in the rebates that were created in 
this way. At the gangway, they most likely rested on a 
plank that had been placed alongside it, on the rebates 
in the foreward crossbeam. Immediately in front of the 
primary sail beam there was/were probably one (or two) 
hatch opening(s) (Plate 12.II B) and the space between 
the two stringers may have been covered with a plank. It 
is not clear what the deck situation was between the two 
sail beams. Perhaps the space between the beams and the 
gangway was open. The aft deck ran from the sternpost to 
the front of frame 4. Most likely the planks of this were 
arranged lengthwise and, based on what was found on 
other late-medieval ships in the IJsselmeerpolders, made 
of irregularly shaped planks that fitted against the inner 
side of the hull. The deck situations, the layout and the 
dimensions of the planks shown in plate 12.II B are of 
course (largely) hypothetical and should serve no purpose 
other than to offer as complete as possible an impression 
of the possible original situation.

Pump
No indication of (the location of) a pump was found in 
the vessel or this was not noticed during the excavation 
(abraded planks at a suitable location). However, the 
limber holes in the underside of the floor timbers and 
V-shaped floor timbers indicate that the water on board 
was intended to run to a specific location. The most ob-
vious is a (fixed) pump tube just in front of frame 2 or 
behind frame 25 on the horizontal arm of the stern- and/
or stem hook.

Castles
The vessel has not had an aft or fore castle.

Repairs
No repairs were found in the shell planks during the ex-
cavation. Modderman makes no mention of any, and noth-
ing is visible on the published field drawings. Among the 
preserved objects, however, are two small planks covered 
with textile, which were undoubtedly placed somewhere 
on the inside or outside of the hull. They are discussed 

in section 12.5.1. During the follow-up investigation in 
2008, it was established at the seam in strake E near the 
frames 2 and 3 that the seam is very wide and filled with 
a lot of moss caulking, while a plank appeared to have 
been placed against the outside. However, this may also 
have been a reinforcement plank used in the relocation 
of the wreck. As mentioned earlier, in 2008 the wreck 
showed a remarkable number of worn edges on the planks 
and wood, which can in fact only be the result of long-
term use. The loose loading floor/ceiling also consisted of 
a number of unusual and partly incomplete planks. The 
most noticeable thing about the vessel is the different 
framing pattern at the initial location of the mast (the fut-
tocks of frame 20 had undoubtedly been heavier at first), 
maintaining of the original sail beam, the instalment of 
a new one aft of it, while the mast was placed in a ‘new’ 
mast step above the back of frame 19.

The execution of the cutwater or lower part of the false 
stern also suggests that this is a case of a repair rather 
than the original construction. In 2008, only a crack 
sealed with sintel clamped moss caulking on the inside of 
a plank in the stern indicated a repair. However, it may 
well be that there are more, that were not seen or recorded 
as a result of inadequate cleaning. Such repairs, which 
are often made on the outside of the bottom during the 
construction of the ship, are very unlikely to have been 
noticed while moving the vessel in 1944. However, many 
tar residues have been seen, especially on the lapstrake, 
sintel clamped plank seams. This indicates regular main-
tenance and/or that people did their utmost best to keep 
the probably old ship watertight.

Wood use and processing
With the exception of a single plank of pine as part of 
the ceiling or loading floor, all parts of the ship are made 
of oak (Quercus sp.). Further, hardly anything could be 
recorded about the use of wood. However, the planks are 
most likely tangentially and quarter-sawn and edged with 
an axe. It was observed in 2008 on various planks and 
timbers that by no means all sapwood was removed. The 
plank pattern on either side of the keel plank suggest the 
‘brother and sister pattern’, that is to say, two planks sawn 
from a tree side by side, at comparable locations on the 
starboard and port side. The floor timbers, V-shaped floor 
timbers and futtocks are undoubtedly sawn and hewn 
from trunks, forks and thick branches. The hooks from 
forks/trunk-branch parts. The planks in the aft and fore 
part of the underwater body were almost certainly heated 
to be bent into the desired shape.
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Fastenings
In principle, the vessel has oak treenails with a diameter 
of 2.5 cm. At a few places it could be established that for 
the connections of the gangways and at the knees on the 
crossbeams, treenails with a diameter of 3 cm were used 
as connection to the ship’s hull. A 3 cm thick treenail is 
also used for the connection of the stempost to the stem 
hook. In principle, two treenails per plank width are used 
to connect to the frames; while the frames are fixed to the 
keel plank, depending on the width of the plank, with 
one or two treenails. The bilge ceiling strakes and the 
inwales are also connected with treenails. In total around 
950 treenails of 2.5 cm diameter will be used, and 50-60 
pieces of 3 cm. A 3 cm thick treenail has also been found 
in the top of frame 26 on the port side. We may suppose 
that here and also on the starboard side, for instance a 
bollard was attached, of which nothing was found. This 
could very well have been the case at frame 1 in the stern. 
In some places it could be determined that the treenails 
on the outside of the hull seemed to have a slightly thick-
er end and also protrude slightly. Due to the observed 
overall wear on the wood, it is not possible to say with 
certainty whether the treenails actually had a thicker end 
and protruded prominently outside the hull. No wedges 
have been observed in the treenails, this may indicate that 
the thicker, slightly protruding convex heads indeed were 
the case.

75-85 mm long and 5 mm thick wrought iron nails with 
a round flat, sometimes slightly convex head, the diam-
eter of which varies between 22 and 30 mm (fig. 12.26), 
were used for fixing the clinker-built shell planks to each 
other. The spacing of the nails is generally 17.5-18 cm, 
sometimes 16 cm. A total of approx. 175 m of lapstrake 
seams has been nailed. An average spacing of 17.5 cm 
means that approximately 1000 nails have been used for 
this. The hood ends of the hull strakes are fixed with 5 
to 7 nails on the stern- and stempost and with 28 on the 
stern- and stem hook, in total about 200 nails. For the at 
least twenty scarfs in the strakes two rows of four nails 
were used; on the scarfs between the keel plank and both 
the hooks, two rows of four nails from the inside to the 
outside were used and vice versa. For securing the toes 
of the futtocks on the floor timbers and V-shaped floor 
timbers, generally two nails were used. A total of around 
1500 nails therefore were incorporated into the hull. This 
number does not take into account the possible nails in 
the scarfs of the bilge strakes and the deck planks. As 
regards the caulking method it has already been indicated 
that around 210 m of seam is caulked with sintel clamped 
moss caulking in the cog. The sintels used for this are 

spaced at an average distance of 5.5 cm. This means that 
around 4000 sintel clamps have been used. Apart from 
the gudgeon and the heavy bolt with ring in the stern-
post, no large iron structural elements were found. Nat-
urally, there were also rudder fittings and a heavy bracket 
was presumably attached to the secondary sail beam for 
holding the lowerable mast in place. It also seems obvious 
that in the possible original construction of the stempost 
and false stem, a heavy bolt was fitted through both posts 
at the top.

12.3 Construction data

The completeness of the ship’s hull as found and the in-
dividual structural components found therein in addition 
made it possible to draw a reliable reconstruction, which 
at least comes very close to the original form and execu-
tion. Only the layout and composition of the decks are an 
assumption.

12.3.1 Design
No design drawings of late medieval vessels are known. 
They were built according to pre-existing rules of thumb 
by the ship’s carpenter, while the main dimensions were 
most likely partly determined by the available timber. 
The Marknesse-cog has a beautifully lined hull and a rela-
tively high rising forebody.

Form
On the line or plank plan (Plates 12.IA and 12.II C) it 
can be seen that the cog has a straight keel, sides with 
a considerable sheer and with the top of the hull at the 
stern being half a meter lower than at the stem. The hull 
amidships is even 1.1 m lower than in the stern. The lat-
ter is raked at an angle of 117° in relation to the keel line, 
the false stern at an angle of 121.° The underwater body 
has an almost symmetrical, bay leaf-like shape and is very 
sharply built at the bottom of the stern and stem. Because 
of the sides that are inclined, the vessel widens towards 
the top and has a slightly elongated, almost oval shape at 
the height of the sheer strakes. At approximately the same 
distance from the stem, the forebody is only 10 cm wider 
than the afterbody. The stern is built slightly narrower 
than the bow. The cross-sections (Plate 8.II B) show that, 
in fact, only a few frames have a light S-shape in the fore-
body. In general, the hull is ‘round’ almost everywhere up 
to the top, so nowhere is a sharp transition from bottom 
to side. The slope of the sides can therefore not really be 
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determined. Strake F is positioned amidship at an angle 
of 115° with respect to the keel line, whereas that is ap-
proximately 106° for the G strake arranged above it. The 
virtually nowhere ‘dead flat’ bottom is carvel-built over 
a length of just 3.5 m. Further to the aft and to the bow 
and in all other strakes of the sides, the construction is 
built in a clinker built fashion.

Dimensions and layout
No marks were found or recorded that could have been 
an indication of dimensions during construction. The 
length of the keel between the beginning of both stern- 
and stempost is 3x the length of the stempost. The length 
of the sternpost corresponds to the distance from the 
beginning of the sternpost to the centre of the mast in 
floor timber 20. It is not possible to say whether there is 
a relationship between these corresponding dimensions. 
The original after end of the gangway on the port side and 
the original place of attachment of the crossbeam found 
detached in the forebody make it clear that the gangways 
ran from frame 3 to frame 27 and were therefore integrat-
ed into the aft- and fore deck. The aft deck was arranged 
between the sternpost and the forward side of frame 4, 
the fore deck initially ran from frame 20 to the stempost. 
Whether and how the space between the primary and 
secondary sail beams and the gangways was filled in has 
not really become clear. It was also not possible to deter-
mine whether the hold under the fore- and/or afterdeck 
was closed off by a wooden bulkhead from side to side; it 
is not very likely.

Tonnage
Although the floor ceiling/loading floor starts at frame 
7 and ends at frame 19, it seems likely that the loading 
space was located between the fore of the aft deck (for-
ward of frame 4) up to under the fore deck at frame 21 
and under the gangways. At frame 4 the width at deck 
height is about 3.1 m and on the bottom about 1.5 m, 
amidship it is respectively about 3.9 m and 2.5 m, while 
with frame 21 this is about 3.4 m and 2 m. Converted, 
this amounts to an average width of 2.75 m. The length 
of the hold measures 7.5 m, while the height between 
the floor ceiling and the gangways is approx. 0.9 m. The 
capacity of the loading space is therefore 7.5x2.75x0.9 = 
approx. 20.6 m³. The space within the formwork around 
the lowerable mast measures approx. 1.6 x 0.5 x 0.9 m = 
0.7 m³. The net loading space is therefore approx. 20 m³ 
or approx. 20 gross tonnes (see also Section 8.6).

Material selection
Analogous to the other cogs, the Marknesse cog is also 
made entirely of oak. Only one or a few loose planks of 
the loading floor are made of pine. The gudgeon found 
and the upper suspension of the rudder, the rudder fitting 
which was not found, the presumable bracket for sealing 
the lowerable mast and a possible bolt through the stem-
post and false stem are probably the only heavy, wrought-
iron structural elements of the ship. Furthermore, only 
wrought iron nails and sintels are used. The sail was prob-
ably made of wool (Section 12.5.1).

Table 1. Principal dimensions of the Marknesse cog

Length of the keel (including stern- and stem hook) 11.80 m

Length of the bottom (between the rising part of the stern- and stem hook) 11.30 m

Greatest width of the bottom (seam between C and D strake at frame 14)   2.85 m

OIverall length at gunwale level 14.80 m

Overall width at gunwale level (at the frames 14-17)   4.65 m

Height of the stern (keel line to top gunwale level)    2.75 m

Height of the stem (keel line to top gunwale level)   3.25 m

Height of the side amidship (keel line to top gunwale level) 1.60 m 

Lenght of the stern 3.20 m

Lenght of the stem 3.75 m

Height of the hold 0.85 m

Length-width ratio of the bottom 3.1:1

Length-width ratio at gunwale level 3.2:1

* All measurements are rounded to the nearest 5 cm
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12.3.2 Construction: techniques and sequence

The standard keel plank found in cogs, extended at both 
ends with a hook, has also been used in the Marknesse 
cog. Remarkable is the protruding cutwater on the bow, 
on which (originally) the false stem rested. In addition, 
the more than 10 m long and 5 cm thick gangway planks 
stand out, which are structurally of great importance for 
the longitudinal strength of the hull at deck level. The 
structural strength in the width is formed by the cross-
beams attached to the gangways, while the knees fastened 
to them and the inner sides against and on the frames 
provide firm, form-retaining sides. The probable con-
struction phases are not discussed in detail here. See the 
description of the Spakenburg-I cog (Section 14.3.2). It 
can be noted, however, that the garboard strakes, possibly 
made from one plank, approx. 12 m long, cannot easily 
have been burned into their likely shape. It is more obvi-
ous that they consist of two planks (Section 12.4). As the 
carvel-built part of the bottom (A to C strakes) is no more 
than 3.5 m in length, only a few (short) auxiliary floor 
timbers and supports would have been needed during the 
construction of the bottom.

12.3.3 Characteristics
The Marknesse cog has the following characteristics.

Keel plank
A keel plank that probably has about 2.5 x the thickness 
of the shell planks, which is aft 26, amidships 38 and in 
the forebody 28 cm wide. One can almost call it a keel 
beam.

Stern- and stem hook
The keel plank is extended aft and fore with a hook. The 
stem hook has a toe, with a hole for attaching a rope with 
which the ship could be pulled up onto a slipway and on 
which the false stem rests. The stern hook has a heel as 
protection for the rudder.

Stern- and stempost, false stem and rudder
The posts are placed on the hooks with an oblique scarf. 
On the stem the vessel has a cutwater, and perhaps (origi-
nally) a false stempost protruding above the gunwale. The 
cog was kept on course with a stern rudder.

Clinker-built and carvel-built bottom
The ship has a remarkably small carvel-built part in the 
bottom, the other plank connections in the bottom are 
constructed in clinker-built fashion.

Clinker-built sides
In cross-section, the vessel from the keel to the sheer 
strake is almost completely built ‘rounded’. The sides 
are constructed entirely clinker-built. The planks are at-
tached to each other with nails, hammered through the 
wood, bent twice and driven back into the wood (dou-
ble-clenched nails). This is also done with the scarfs in the 
strakes. In the case of the scarfs between the keel plank 
and the hooks, the nails were most likely not hammered 
right through the wood.

Caulking method
The seams between the planks that have been constructed 
in a clincker-built fashion are only provided with sintel 
clamped moss caulking on the inside face, the carvel-built 
seams only on the outside. Hardly any repairs have been 
seen with sintel clamped moss caulking.

Ceiling, mast steps, riders, casing and repairs
There is only a small loading bed or floor ceiling made 
up of loose planks. A ceiling in the sides does not seem 
very likely (except for two short, loose-lying planks). The 
ship initially carried a mast, which stood in a hole in a 
floor timber. Later on, a mast step was fitted to the aft of 
a floor timber, in which the mast that was made lowerable 
at the time it was placed, while there was probably a cas-
ing around it related to the transport of bulk loads. The 
broad part of the mast step is supported on both sides of 
the mast by riders to absorb the sideways pressure. The 
situation around the first position of the mast suggests a 
calamity. The resulting damage was probably repaired by 
maintaining the old sail beam, possibly turned around, 
;by installing a new sail beam and a new mast step and re-
placing the initially presumably heavier futtocks of frame 
20 with slightly lighter ones. Furthermore, some small 
repair planks were found. The ship shows remarkable wear 
and has many tar residues.

Gangways, crossbeams and decks 
The Marknesse cog has gangway planks over 10 m long, 
that extend into the decks at the aft and fore. The gang-
ways rest on four frames, which are shorter than the other 
frames. The gangways are fixed to the sides through the  
frame-heads with 3 cm thick treenails. Five (initially 
four) crossbeams rest on the gangways and together with 
the knees fitted on them form a tight connection at deck 
level to the sides of the hull. There is almost certainly a 
hatch opening in the foredeck, maybe even two. The deck 
planks of the foredeck are arranged transversely, in the aft 
probably in a longitudinal direction. 
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Fastenings
The frames are attached to the hull with 2.5 cm thick tre-
enails. The treenails probably protruded slightly beyond 
the hull and they had a slightly thicker, rounded head. As 
a result of wear, they now protrude a few millimetres from 
the hull. The planks are connected onto each other with 
double-clenched nails. The moss caulking in the seams is 
covered with laths of oak and secured with sintels (sintel 
clamped moss caulking).

12.3.4 Use

Function
The relatively heavy keel plank, the relatively sturdy stern 
and stem, the construction of heavy, long gangway planks 
with crossbeams on them and the open hold indicate a 
function as a cargo ship for the transport of, in particu-
lar, bulk loads, such as the found bricks and remains of 
a previously transported cargo of shells (Section 12.6). A 
confinement of the hold with transverse bulkheads seems 
logical for the transport of bulk cargo, but has not been 
found, while a casing around a lowerable mast is also very 
desirable. Making the mast likely to be lowerable points 
to the possibility that, for example, the vessel could enter 
a city more easily. In the first instance, one should consid-
er an inland navigation vessel that also sails the Zuiderzee. 
The strikingly high rising stem of the ship and the once 
transported cargo of marine shells (Section 12.6) suggest 
that the vessel probably also went to the Waddenzee and/
or Noordzee coast.

12.3.5 Wreck formation and embedding
The possibly not so seaworthy, at least relatively old vessel 
and the large load of bricks (Section 12.6) have probably 
(partly) been the reason for the wrecking and sinking rather 
rapidly into the 1.5 m thick, soft Almere clay and peat. 
The ship with contents then ‘stopped’ fairly quickly, after 
which the minor disturbances of the bottom profile were 
filled up and there could again be ‘normal’ sedimentation 
around and above the wreck. The undamaged presence 
of a large part of the port side and the detached and also 
undamaged bow and crossbeams mean that the wreck 
must initially have been completely covered with Almere 
deposits. After that, it will at some point have protruded 
again above the seabed. During this situation the stern and 
stem, crossbeams and decks must have come loose, part of 
them drifted away. The consequences of this were that at 
that time in particular the aft and forward of the cog and 
the bottom profiles around these parts of the ship, were 
disrupted considerably. 

35. Van Holk et al. 2008, 361.
36.  Van Holk 2008, 360 fig. 5.

Almere sedimentation layers above the disturbances indi-
cate that the ‘normal’, heavily layered deposition process 
has been used for quite some time. This Almere package 
was then probably (partly) eroded again. This can be de-
duced from notes in a Modderman notebook on February 
15, 1944 “The stones (of the cargo) were sometimes pecu-
liarly eroded because another stone was drilled into it” and 
“the layer of shells (Zu IV) on the boat (seen myself).” The 
latter means that the highest parts of the wreck in the be-
ginning of the 17th century (temporarily) stuck out above 
the seabed. The boat hook (fig. 12.27-16) was also drilled 
in a brick and found stuck in it. All this means that the 
Almere package above the wreck must have been almost 
completely washed away at some point and that the top 
of the cargo of bricks has been exposed for a long time to 
occasionally quite powerful streaming water, where the flow 
direction may have been different. Otherwise the stones 
would not have been drilled into each other. This hypothe-
sis is supported by the (probable) hiatus already established 
in section 12.1.2 young Sloef deposits in the immediate 
vicinity. The Zu-IV shell layer is then possibly one of the 
first deposited layers that ran undisturbed over the wreck.

12.4 Model

In a letter to the director of the BAI of 13 November 
1945, D. Huismans offered to make a model on a scale of 
1:10 based on the available field drawings and the notes 
he made himself. The model would be made from ‘best 
aged oak’. Huismans further writes in the letter that he 
has no ‘time or desire’ to make and apply all 3000 iron 
clamps (sintels), but by way of example, a part of them 
(around 200 pieces) will suffice. Until recently, it was 
not clear whether the assignment to build the model 
was ever given. In 2005, a half model (1: 200 scale) of 
the Marknesse cog made by Huismans turned up in the 
Netherlands Open Air Museum. It was in a deplorable 
condition and people wondered what to do with it.35 
Together with the photos of the excavation, the model was 
handed over to the RCE (Lelystad) in November 2005, 
where it was subsequently restored (fig. 12.24).

The Northern Maritime Museum in Groningen also con-
tains a model of the cog from lot M 107, made by W. 
Pul.36 The half model by Huismans only shows the re-
constructed starboard side. It is remarkable that the gar-
board strake has a scarf exactly in the middle (based on an 
observation by Huismans?), that only part of the A and B 
strakes is carvel-built and the B strake aft and fore at one 
point is becoming wider and has been constructed in clin-
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ker-built fashion to the stern and stem. Huismans built 
the C strake, just like the following strakes, completely 
clinker-built. He also gives his own (incorrect) interpre-
tation of the stern/stem/keel construction; stern-  and 
stempost that stand on a keel beam and partly cover its 
cross-cut ends. The keel is converted 12.3 m long and 19 
cm thick. The length over the stern and stem is 15.6 m, 
the largest width over the sides is 5.2 m, the height of the 
sides at the stern 2.4 m, amidship 1.6 m and at the stem 
2.45 m. It is also noticeable that Huismans has added an 
extra channel on the outside of the sheer strake, which 
certainly never was there.

The model in the Northern Maritime Museum is un-
doubtedly (also) made from the field drawings. This mod-
el shows the entire found vessel, in which the separately 
found sail beam is mounted above the mast step and the 
missing parts of the hull in the aft and forebody have 
been reconstructed. The number of frames installed in 
these parts of the ship does not correspond to the original 
situation, while the gangway planks end at frame 19 (fig. 
12.25). In any case, both models deviate considerably 
from the reconstruction presented in this study. It there-
fore seems worthwhile to build a third, revised model.

Fig. 12.24. The half model (scale 1:200) by D. Huismans from 1946.

Fig. 12.25. The model of the Marknesse cog by W. Pul. Northern Maritime 
Museum / Van Holk)
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12.5 Inventory

12.5.1 Distribution of the finds
In section 12.1.1 the stoneware jug found in the wreck 
has already been mentioned. Modderman37 describes all 
finds and depicts the most important ones.38 A number of 
objects appeared to be no longer in the collection during 
a re-inventory in the 1970s and 1980s. They are marked 
with an * in the find list. From the larger of the two 
bronze cooking pots (grapen) (6), since the beginning of 
the seventies only a cast is present, while the copper kettle 
lacks the loops and the iron handle and the small bronze 
grape lacks the iron handle. Thanks to the photo of the 
gudgeon found in 1944, it was possible to find the miss-
ing gudgeon of the Marknesse cog in February 2009. As 
a result of the lack of an inventory number, the gudgeon 
had been housed in a collection of medieval objects that 
were suitable for the display. The locations of the finds 
cannot be shown on an overview drawing because they 
have not been recorded. Modderman only mentions that 
some utensils were found in the afterbody.39 During the 
follow-up investigation in 2008, a few nails, sintels, sam-
ples of moss caulking and wood samples were collected. A 
nail and some sintels are shown (figs 12.14c and 12.26).

12.5.2 Ship’s equipment and inventory

Ship’s equipment
A wrought iron gudgeon was attached at the location of 
the scarf between the stern hook and the sternpost (fig. 
12.9, Plate 12.I A and fig. 12.26-8). The cross-shaped 
wings that extended to the hull planks were, measured 
from the aft, respectively, about 250 and 240 mm long, 
55-60 mm wide and about 5 mm thick. The part pro-
jecting outside the stern gradually becomes thicker and 

37. Modderman 1945, 76-79.
38. Modderman 1945, Fig. 29; fig. 8.16.
39. Modderman 1945, 75.  

measures 12 mm at the rear. In the aft part, where the two 
wings come together in a round shape, an approximately 
5 mm thick ring with an inner diameter of 40 mm is 
forged on the inside. Both wings are fixed on the stern 
with eleven nails on each side. The nail holes have a di-
ameter of approx. 10 mm. The approx. 13 mm deep areas 
of wear in the upper edge of the ring on which the rudder 
fittings rested indicate that the rudder hung almost as 
much on the starboard side as on the port side during the 
various boat trips. Also it means that there must have 
been long-term use. The field drawing indicates that at 
the top of the detached sternpost a bolt stuck out with an 
eye, the upper suspension point of the rudder. Detailed 
dimensions of this cannot be given, but it is almost cer-
tainly a bolt of 30-40 mm thick. The sternpost was not 
seen in 2008. It seems unlikely that the bolt was removed 
from the stern during the excavation. The bolt (9) men-
tioned among the finds is probably a different one.

As far as could be ascertained, wrought iron nails 75-85 
mm long, 5 mm thick and with a flat, sometimes slightly 
convex head (diameter 22-30 mm; fig. 12.26-10-1) were 
used in the vessel. Possibly the nails in the gudgeon and 
at the attachment of the stern/stem hook and posts were 
slightly heavier in design. In figures 12.14c and 12.26-
11-1 to -5, the sintels used in the cog are shown (type 
D and the model similar to transitional type C2). Only 
a small and crumbled piece of rope has been preserved 
(21). It is very likely that the rope is about 2.5-3 cm thick 
and is made of three strands, which in turn are made up 
of three strands, made of undetermined material. It is no 
longer possible to say whether the rope from the channel 
on port side was of the same thickness. The boat hook 
with two equal prongs (figs. 12.26-16 and 12.28c) is a 
tool that can in fact be expected as standard on board a 
ship. This type has so far hardly been found in wrecks 

Table 2. Distribution of items

Category Forebody Hold Afterbody

1. Ship's equipment bolt, anchor 
blade

nail, sintels, reparation planks, caulking/
sail, rope fragments, boat hook

gudgeon

2. Oprational equipment - - forked piece of tool

3. Administration and navigation - - -

4. Tools - - fire tongs, ax, whetstone

5. Household items - - -

6. Cooking, eating and drinking - - kettle, 2 grapes, stoneware jug, drinking jug, 
shards, peat

7. Victuals - - -

8. Personal equipment/weaponry - - knife, shoe fragment
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Fig. 12.26.  Ship equipment and tools. Gudgeon (8), nail (10-1), sintel type D (11-1 up to and including -5), boat hook (16), anchor blade (12), fire 
tongs (13), axe (14) and a grind- or whetstone (23).
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in the former Zuiderzee area. A few specimens of this 
model were found in the early medieval harbour area of   
Dorestad,40 and among the finds of the Damrak in Am-
sterdam a number of specimens were also collected during 
the sinking of the caissons for the new North/South metro 
line at the Nieuwe Brug site.41  

Caulking made of pieces of woollen sailcloth
Remarkable are the two oak repair planks with a piece of 
textile as a caulking and a similar piece without a plank 
(18a and b, -19a and b and 20, figs 12.27a, b and c). The 
exact location of the planks on the inside or outside of the 
hull was not recorded in 1944. The larger plank is 42.5 
cm long, 13 cm wide and 0.8 cm thick. It is chamfered 
on a short side over a length of 1 cm, on the other side 
about 5 cm. On one long side two round holes with a 
diameter of 1 cm can be seen, while there are twenty-two 
nail holes/nail remnants in the plank, of which the disap-
peared heads had a diameter of 10-15 mm. The locations 
and the different thicknesses of the nails suggest that they 
must have been applied on at least two different occa-
sions. On the side where the nails come out, there are still 
scraps of moss present in some places, from which it can 
be deduced that initially (and as usual) a layer of moss was 
applied between the plank and the ship’s shell. On the 
same side the plank also shows light traces of fire. Most 
likely the moss was later replaced by the piece of textile. 
The round holes in the plank have to do with earlier use, 
for example as part of a barrel. The smaller plank mea-
sures 32.5 x 9.5 x 0.5 cm and had been fixed with just six 
smaller nails. The holes in the piece of textile fit exactly 
with the nails in the plank.

40. Van Es & Verwers 2009, 234-237, fig. 194 A up untill and including D.
41. Sintels in het Damrak. Vlierman, in preperation a.

Fig. 12.27a & b.  Repair planks (18) and the associated piece of textile 
caulking (woollen tarpaulin); b. Repair plank with corresponding piece of 
sail (19). c. Piece of sail (20). You can clearly see the weave (four-twined 
twill) of the woollen weave.

Table 3. Ship's equipment

Category Item Number Findspot

1.1 Ground tackle   anchor (blade) 12* ?

1.2 Sails                woolen sails (as caulking) 18b, 19b and 20 ?

1.3 Cordage             line 21, 22* at rest and ?

1.4 Blocks               - - -

1.5 Windlass           - - -

1.6 Pump, drain - - -

1.7 Navigation aids boat hook 16 hold

1.8 Boats - - -

1.9 Spare parts      - - -
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However, the most striking are the pieces of textile. It 
almost certainly concerns three fragments of a larger 
part, most likely a discarded sail. The coarse woven, dark 
brown woollen fabric is made on a wide hand loom and 
woven in four-tier twill. It is woven from S and Z twisted, 
irregular, single threads. The warp or warp threads are 1-2 
mm thick, the weft threads 2-5 mm. The sail/pieces of 
fabric have been treated with a tar product, the smell of 
which still is strong even after more than 600 years. The 
fabric has a weight of almost 1300 grams per m². Based 
on comparison with more recent woollen sails, Crumlin- 
Pedersen arrives at a weight of about 1 kg per m² (for a 
sail of 60-130 m²) if it is tarred to make it water-repellent 
and as windproof as possible.42  The Marknesse-cog un-
doubtedly had a sail of at least 60 m².

Operational equipment
The forked iron object with two prongs and a ferrule 
around the handle (15) is probably to be regarded as a tool 
in the operational management. The piece is no longer in 
the collection.

Administration and navigation
No objects were found in the cog that could be attributed 
to this category of objects.

42. Crumlin-Pedersen 1997, 190.
43. Vlierman 1985b, 47-49.
44. Kars 1995, 190.

Tools
The lack of tools for caulking and maintaining the ship 
and for rope splicing is striking. The carpentry tool is 
only represented by an axe of the standard axe type, right 
hand side axe (figs 12.26-14 and 12.28a).43 The sharp, 
straight front and below the neck protruding front and 
the curved and sloping back line of the eye may probably 
be considered a ‘Dutch’ design. The object drawing by 
Modderman (fig. 12.16) shows that a part of the handle 
with three wedges was still present in the house. The 
grinding or whetstone (figs 12.26-24 and 12.28b) is 32.5 
cm long and used in particular on one side. The narrow 
end probably served as a handle, since the remaining part 
was left concave (by a right-handed user?). Vague oblique 
hewn marks can be seen on the sides. Probably the result 
of processing to give the stone a handier and smoother 
shape. The rock is a finely layered quartz phyllite. Such 
grinding/whetstones have been found in various medieval 
settlements and shipwrecks. The origin of many of these 
stones are quarries at Eidsborg in Telemark, Norway.44

Table 4. Operational equipment

Category Item Number Findspot

2.1 (Un)loading gear   fork 15* aft?

2.2 Additional equipment - - -

Table 5. Tools

Category Item Number Findspot

4.1 Carpentry    ax 14 aft

4.2 Caulking and maintenance  - - -

4.3 Splicing, sailmaking  - - -

4.4 Miscellaneous             grind-/whetstone 24 aaft
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Household items
No objects were found that could be considered household 
items.

Cooking, eating and drinking: fireplace
One of the preserved bricks (fig. 12.31, right) is a waster. 
Moreover, the stone is fired harder than the other speci-
mens and shows slight soot marks on one side. There are 
no indications for the presence of a fixed fireplace in the 
form of a square, flat box with sand and paved with stones 
or tiles on top of it. It therefore seems conceivable that a 
fire was stoked on board on a few bricks. A hearth can be 
further deduced from the iron fire tongs (fig. 12.26-13) 
and from a few pieces of a hard peat (32). Based on com-
parison with the Dronten-I cog fire tongs (Section 11.5.6), 
it seems likely that the largely absent handle must have 
been approximately 70 mm long and that the narrow leg 
handle portion was hinged between a flat U-shaped part 
of the other leg. The pieces of peat are layered and come 
from a block of so-called dredged peat, size 13.5x10.5 
cm. The thickness could not be determined, but probably 
would have been 6-8 cm.

Cooking utensils
The cookware found consists of a copper kettle and two 
small bronze cooking pots or grapen. The copper, cylindri-
cal kettle (figs 12.29-7 and 12.30a) had two vertical, iron 
loops, one of which still has a fragment of one of the two 
iron rivets. The initially still largely preserved iron handle 
is also missing. The shape and dimensions of the loops and 
the handle fragment are taken from Modderman’s draw-
ing. The loops were riveted to the wall just below the rim 
by two holes 2 cm apart. Copper kettles usually also have 
copper loops. The kettle has a diameter of 260 mm and a 
height of 130 mm. The capacity is more than 5 litres. The 
slightly convex bottom was beaten out of one piece, has 
an approx. 6 mm wide, flange-like recess along the outer 
edge and an upright part of 8 mm. On the inside on top 
and against it, an approx. 90 mm high strip was placed, 
which is fixed on the flange in the bottom with twenty-six 
rivets. The rivets are made from rolled strips of copper 
plate and stick out approx. 3 mm from the bottom. This 
lower piece of the side wall is composed of two large and a 
smaller plate, which overlap and are also riveted together. 

Fig. 12.28.  a. The axe (14); b. The grind- or whetstone  (24); c. The boat hook (16).
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The top of this lower part of the side wall is 10 mm high, 
1 mm hammered outwards, a flange against which the 
upper part of the wall is riveted with thirty-two rivets. 
The upper edge of this wall part is everted horizontally 
and 10 mm wide. It is also composed of two large and one 
small copper plate. The kettle has been cleaned, so that 
it is no longer possible to determine whether there was a 
soot deposit on it at its recovery, which is very likely. The 
slightly convex bottom is made consciously so that the 
kettle can be placed firmly on a trivet (not found) or on 
some stones over the fire.

Two small, bronze cooking pots (grapen) were also found 
in the stern. The small one (figs 12.29-5 and 12.30 b) is 
pear-shaped and 130 mm high, stands on three relatively 
high (40 mm) claw-shaped feet with five fingers and has 
an everted neck. At the bottom there is a (broken) cast-
ing plug of 11 mm long with a diameter of 20 mm. On 
each side of the plug are extended, triangular ridges. On 

one side, the ridge ends against a foot, on the other side 
between two feet. At right angles to these ridge(s) is the 
weld between the two halves of the pot, which is finished 
on the inside, but hardly finished on the outside. On the 
outside there is in fact a very clear, rough ridge with sev-
eral cut marks. The grape has two ridges around the belly 
as decoration, while the upper edge of the neck is slightly 
thickened on the outside. The pot has two triangular, ver-
tical handles to which initially a torsioned, wrought-iron 
handle was attached. The capacity of the grape is more 
than 0.5 litres. The pot has been cleaned and therefore 
no longer has any soot traces, which were on it, as is evi-
denced by a photo taken shortly after the excavation.

The casting of the slightly larger bronze cooking pot (figs 
12.29-6 and 12.30c) shows slightly different details. The 
pot also has a pear shape, is 150 mm high and has three 
claw-shaped feet 40 mm high. However, the claws are 
three-lobed, as is also found in red earthenware cooking 

Fig. 12.29.  Eating and drinking utensils and personal belongings. Copper kettle (7), bronze Grapen (5 and 6), stoneware jug (1), drinking jug (2) and knife (17).
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Fig. 12.30. Eating and drinking utensils. a. Copper kettle (7); b. Bronze 
grape (5); c. Bronze Grapen (6) replica; d. Siegburg stoneware jug (1); e. 
Drinking jug from the Meuse area (2).

pots. On the underside there is a 17 mm high and 23 mm 
diameter casting plug in the middle, while two short, 
triangular ridges can be seen against this and in line with 
each other, which are 8 mm high at the casting plug. At 
right angles to these ridge(s) is the weld, which is com-
pletely concealed on the inside and made fairly smooth on 
the outside. Lacking the small decorative ribs on the belly, 

the pot does have a slightly thickened rim on the outside 
of the everted neck. The grape has two opposing, triangu-
lar, vertical handles connecting the rim and the shoulder. 
The original pot had no bucket handle when it was found, 
most likely it had soot traces. The capacity of the pot is 
more than 1 litre.

a

b

c

d

e
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Drinking ware
The drinking ware consists of a stoneware jug and a 
small drinking jug.45 The yellow-gray stoneware jug 
(figs 12.29-1 and 12.30d) is 23 cm high, has a slightly 
convex, sagging bottom and a pinched foot ring, a 
biconical belly, with approx. 0.5 cm wide rills, a smooth 
shoulder and sharp, up to 0.4 cm wide rills on the more 
or less cylindrical neck. A vertical strap handle is placed 
on the shoulder and against the neck. The jug is made of 
‘real’ stoneware and may be regarded as a typical product 
from Siegburg, which is widely found in late medieval 
contexts. The capacity is 1.3 lifters. The jug shows no 
signs of use. Some of the parts of the foot ring protruding 
downwards are not worn, even though the jug is wobbly. 
All this suggests that it must have been practically new 
at the time of the ship’s demise. A sherd (3) has also 
been found in the ship, but it has not been preserved. 
Modderman46 describes the sherd as “A non-profiled rim 
sherd of yellow-gray stoneware with a brown glaze patch”. 
We are probably dealing with a neck sherd of a drinking 
jug. There is another sherd in the records (4). However, 
Modderman does not write anything about this. It cannot 
be excluded that it is the same sherd (3).

Less common is the drinking jug (figs 12.29-2 and 12.30 
e). The only 9.5 cm high jug has a slightly wavy, pinched 
footring, a biconical belly with a very sharp transition 
from the lower half to the shoulder and a cylindrical neck. 
On the lower half and at the beginning of the shoulder 
there is some ‘coarse’ rilling. There is also a sharp tran-
sition from the shoulder to the neck with two fine 0.8 

45. Vlierman 2010, 193 fig. 8.
46. Modderman 1945, 78.
47. Renaud 1973, 21 and fig. 14 nr. 1.
48. Modderman 1945, 76.

cm wide rills. In addition, the neck only has fine (0.2 cm 
wide) rills and a smooth rim. A vertical strap handle is 
placed between the beginning of the shoulder and the 
middle of the neck. The small jug has a yellowish glaze on 
the outside with green (copper oxide) spots and speckles. 
The ceramic is dirty yellowish white. The jug has a lot in 
similar with a baby bottle of the same material and the 
same spotted glaze, in the Van Beuningen collection.47 It 
is most likely from a production centre in the Meuse val-
ley. Wear is particularly evident on one side of the neck. 
Part of it may possibly be the result of long-term use. The 
two abraded spots at the sharp transition to the shoulder 
are undoubtedly the result of sliding back and forth on 
the ship’s bottom. The edge of the footring shows damage 
and wear and tear. The container has a capacity of 0.2 
litre.

Victuals
No traces of victuals were found.

Personal equipment/weaponry
The only two objects from the ship that can be counted 
as personal equipment are a knife (fig. 12.29-17) and a 
piece of upper leather of a shoe (23). Neither of them is 
in the collection anymore. Thanks to the description and 
the drawing in Modderman’s publication48 (fig. 12.16), 
we know what the knife looked like. “A knife with a cy-
lindrical wooden handle, through which the tang of the 
blade runs all the way ”. Unfortunately nothing can be 
said about the type of shoe. Personal weaponry, to which 
we cannot count this household knife, has not been found.

Table 6. Cooking, eating and drinking

Category Item Number Findspot

6.1 Fireplace brick 28 aft?

6.2 Fire-tending tools fire tongs 13* aft

6.3 Fuel peat 32 aft

6.4 Cooking equipment 2 pipkin, kettle 5, 6*, 7 aft

6.5 Eating and drinking gear jug, small jug, sherd 1, 2, 3*, 4* aft          

Table 7. Personal belongings and weaponry

Category Item Number Findspot

8.1 Garments            - - -

8.2 Footwear upper leather 23* ?

8.3 Sewing kit - - -

8.4 Tools, weapons knife 17* aft

8.5 Cash - - -

8.6 Miscellaneous - - -
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12.6 Cargo and merchandise

The Marknesse cog was loaded with around 5000 bricks 
according to an ‘accurate estimate’.49 The size (approx. 
28x13.5x6.5 cm) indicates that we are dealing with large 
medieval bricks. At the top of the photo (Fig. 12.21), part 
of the stones removed from the wreck at an early stage 
of the excavation can be seen. Fig. 12.31 shows some 
preserved examples. In 1944 it was not recorded how the 
stones were stacked in the ship. After the reconstruction 
of the ship, the most obvious way of stacking was drawn 
in the hold above the load bed (fig. 12.7 and Plate 12.II 
A). From frame 7 to the buttress timbers against the mast 
step (frame 19), 17 rows of bricks can be placed, from side 
to side and to the bottom of the gangways about two hun-
dred and sixty pieces per row. In total around 4420 pieces. 
Perhaps three rows were placed on either side of the sup-
posed casing around the mast and up to the primary sail 
beam. Here 6x100 stones could have been placed, which 
brings the total to more than 5000 pieces. The weight per 
stone is around 4 kg. This means that the cog transported 
20,000 kg or 20 tonnes of bricks.

Interesting is Modderman’s observation “that a layer of 
shells was found under the loose floor between the floor 
timbers, which absolutely did not match the stratigraph-
ical soil conditions described above. They are subtruncate 
surf clams (Mactra, Spisula or subtruncata, Da C.), with the 
big shells (Mactra stultorum, L.), now the most common 
shell on our beaches and in the Waddenzee.” 50 Modderman 
rightly concludes that they must be from a previously 
transported load and presumably were intended to be used 
to make lime for brick mortar. Whether the “five roof 
tile fragments with a thin layer of green lead glaze in the 
cavity” (30) may also be regarded as a remnant of a previ-
ously transported load is not certain, but very likely. At 
the question where was the ship with the load of bricks 
was heading, because of the small distance, Kuinre castle 
comes to mind (Section 13.1.3). The bricks found there 
have a different size. This of course does not mean that the 
cargo cannot have been destined for the castle. However, 
another destination is also possible.

8.7 Ballast

The ship  probably never had a specific cargo intended as 
ballast.

49. Modderman 1945, 80.
50. Modderman 1945, 81.
51. Wiggers 1955, 103-104 and Van der Heide 1955, 6-7.
52. Vlierman 2006, 151.

8.8 Dating

Soil profile
In section 12.1.2 the (reconstructed) soil profile with the 
disturbance by the ship is described. The importance of 
the ship’s discovery for the dating of the various sedimen-
tation layers during the Almere/Sloef period, outlined 
by Modderman, certainly applied in the 1940s to 1960s. 
From the beginning of the 1970s, renewed attention 
was paid to the (disruptions of) soil profiles during the 
growing number of ship’s excavations from that time 
(sometimes 5 or 6 per year). In conversations with the soil 
scientists at the National Service for the IJsselmeer Polders 
(RIJP), it became increasingly clear that the various sedi-
mentation layers did not take place in a period defined by 
them, as Wiggers assumes for the Sloef deposits among 
other things, but that the issue is more complex. Where 
and when, for example, can we speak of an evenly  sedi-
mentation pattern and how should that be established? 
The bottom of a certain layer can only be dated generally, 
because, for example, it is the first undisturbed layer to 
cover a closely dated (post quem) shipwreck.

The brackish Zus layer in the period around 1575-162551 
is in fact the only layer that can be reliably placed in a 
relatively short, datable period. It can be inferred from the 
explanation in section 12.1.2 that the definitive saliniza-
tion south of approximately the Medemblik-Stavoren line 
and the estimated duration of that process almost certain-
ly did not start before 1600.52 This means that the brack-
ish Zus layer must have been formed in the first quarter 

Fig. 12.31. Two large bricks from the cargo. 
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of the 17th century. Together with the established hiatus 
in the Almere deposits on site, this means that, about the 
time of the sinking of the Marknesse cog, the soil profile 
established by Modderman can hardly provide any other 
information than that it occurred a considerable time after 
the formation of the Valvata layer and also some time be-
fore the deposition of the Zus layer (i.e. after around 1200 
and before 1600). If the Sloef II a- and the Sloef I b-layer 
are indeed missing locally (for the most part), then with 
the necessary caution, the ship may have been wrecked in 
the late-14th- or early-15th-century.

Finds
On the basis of a comparison of the Siegburg stoneware jug 
(1) with the then known finds (dated by coins), Modderman 
dates the finds to the third quarter of the 14th century.53 It 
is remarkable that this dating since 1945 has hardly been 
better specified. Janssen, in “The dating and typology of 
the earliest Siegburg stoneware in the Netherlands” came 
up with a typological dating scheme based on historically 
datable excavated sites and jugs with coins.54 The ‘real’ 
stoneware jug from the cog corresponds to model II, 
which Janssen on the basis of historical information dates 
to the period 1360-1375 and based on coin finds to the 
period 1365-1385. In excavated sites, Janssen reckons 10 
years before the last deposit date, while for coin finds it 
is set at 10 years after the coin year of the youngest coin. 
Given the lack of any wear and tear, thus probably a vir-
tually new jug, it can be assumed that the Marknesse cog 
most probably perished around 1375.

No more can be said about the drinking jug than that it 
is 14th century and possibly slightly older than the Sieg-
burg jug. The bronze cooking pots and the copper kettle 
can hardly be dated, or not to a relatively short period of 
time. The cylindrical, riveted kettle type was found al-
most unchanged in shipwrecks perishing between ca 1300 
and 1650, while, still used as a kettle, they were occa-
sionally found in 18th-century wrecks.55  Bronze cooking 
pots are common in late medieval shipwrecks, but also in 
ships from the 16th-19th centuries. It remains very diffi-
cult, just as with the kettles, to classify these grapen into 
‘short’ periods of use based on typological characteristics. 
The discovery of a bronze grapen only indicates that the 
type in question was on board when the ship went down. 
The date of the foundering is always based on other ob-
jects. Due to its great durability, the grapen can therefore 
be (much) older than the rest of the inventory. The other 
objects are not datable.

53. Modderman 1945, 77-78.
54. Janssen 1988, 311-333 and tabel I.
55. Vlierman 1992a, 55.
56.  Vlierman 1996a, 52-53 en 58 tabel II.
57. For this clues have been found among the sintel finds in the Damrak in Amsterdam; Vlierman, in preperation a.

Sintel clamps
Waterproofing of the hull seams was done with sintel 
clamped moss caulking of sintel type D. They are irreg-
ular and have different shapes. Some appear to be similar 
to the preceding type C2, while others correspond to 
variants D1 and D2. Sintel type D is in use in the period 
around 1250-1375.56 Type D is the earliest sintel model, 
before that there were sintel nails (with a less wide forged 
middle part, so more like a staple). Well-known finds of 
type D for the 13th century mainly are small sintels. It 
has already been stated several times in the previous parts 
of this study that, given the wear and repairs, the vessel 
is very likely to have been relatively old at the time of its 
demise. Judging by the presence of a few sintels that still 
seem to resemble the sintel nail type C2, a construction 
date was assumed in the third quarter of the 13th centu-
ry. This would mean that the ship was about 100 years 
old when it sank. This appears to be very old, despite the 
established wear. It is more likely, for example, that the 
ship was built in an (isolated) shipbuilding region, where 
the development of the shape of the sintel took place more 
slowly, in other words where the shape of the sintel was 
maintained by the local blacksmith for a long time.57 If 
this is the case, the construction date may be younger. 
Dendrochronological research can bring more clarity to 
this. For the time being, the combined observations point 
to a date of construction in the first half of the 14th cen-
tury, while the second quarter seems the most likely.

Dendrochronological examination
During the writing of the chapter on the Marknesse cog, 
the results of the tree-ring analysis were not yet available.

12.9 Summary

Ship
The small cog excavated by Modderman in 1944 in lot 
M 107 in the Noordoostpolder and published in 1945 
has been an important incentive for the start of regular 
nautical archaeology in the Netherlands. The vessel has a 
considerable sheer with a fairly high rising forebody and 
striking ‘round’ cross-sections (no sharp transition from 
bottom to sides). Only a few frames in the forebody have 
a light S-shape, while the stern is more peaked. The up-
per edge of the hull has an almost oval shape that tapers 
towards the stem and stern and is only about 10 cm wider 
in the bow compared to the stern. The ship has the hooks 
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characteristic of cogs with a relatively thick keel plank in 
the middle, fitted between them. The stem hook on its 
horizontal part has a forward projecting ‘toe’ with a hole 
for attaching a rope. This allowed the ship to be pulled 
up a slipway. On the toe a cutwater-like lower part of the 
stem is attached. The sternpost is straight and is at an 
angle of 117°, the straight stempost has an angle of 121°. 
The cog was steered with a stern rudder. The angle of 
the sides cannot accurately be indicated due to the round 
shape.

Remarkable is the only 3.5 m long part of the bottom 
that is carvel-built. The rest of the strakes are built in 
lapstrake fashion. The lower three (bottom) strakes end 
in rebates in the hooks and posts of the stern and stem. 
The upper four extend to the aft and fore of the stern- and 
stemposts. In the bow section the vulnerable hood ends 
were very likely (originally) protected by an false stem. 
The plank ends in the sloping flat scarfs protruded about 
1.5 cm outside the hull both on the inside and the out-
side. The lapstrake connection of the individual planks 
was done with double-clenched nails. The connection of 
the frames with the hull is done with treenails, of which 
the slightly thicker, convex heads initially protruded 
slightly outside the hull. Due to wear and tear, as a result 
of long-term use, this is no longer visible. The lapstrake 
seams are only sealed on the inside with sintel clamped 
moss caulking. There is no certainty about the carvel-
built seams of the bottom, but there is almost certainly 
sintel clamped moss caulking applied from the outside.

The longitudinal stiffness of the hull is determined on the 
inside on both sides by thick, roof-shaped bilge ceiling 
planks and by over 10 m long and 5 cm thick gangways, 
which rested on a few short futtocks and are horizontally 
connected with 3 cm thick wooden treenails through the 
frames onto the sides. The transverse strength of the ship is 
of course primarily formed by the frames. At deck level, the 
shape of the ship is fixed by a number of crossbeams, which 
rested on the gangways and are treenailed to each other 
and to the upper parts of the hull with standing knees. The 
strength of the upper sides is also formed by roof-shaped, 
thick planks or inwales, extending at both ends towards the 
stern and stem, that partly rested on some heads of futtocks 
and in other places with slanting heads of futtocks that 
were let in to the underside of the inwale.
The separately found sail beam is related to the primary 
location of the mast (in frame 20). Presumably as a result 
of a calamity that occurred, a mast step was then provided 
on the frames 17 up to and including 20, in which the 
mast came to stand above the aft of frame 19. On that 
occasion a new sail beam was placed at deck height, which 

was not found. The old sail beam had been retained in 
its original position, though possibly turned around. The 
backward placement probably also has to do with the 
decision to install a lowerable mast, and the plank with 
two holes above the frames 21 and 22 formed the basis for 
two vertical posts, on which the forward part and sides 
of a casing around the mast were attached. In the hold 
there was a load bed of old, partly worn or broken oak 
and pine planks lying loose on the horizontal frames and 
between the bilge ceiling planks. The ship is also entirely 
made of oak. The lapstrake seams are only waterproofed 
on the inside, the carvel seams only on the outside, with 
sintel clamped moss caulking. The ship showed a lot of 
wear and tar residue. At frames 15 to 17 there is a channel 
against the outside of the sheer strake. The holes in it held 
four lines of rigging to hold the mast in place.

The most important reconstructed dimensions are:

• Length over the stern and stem 14.80 m 
at gunwale height

• Largest width at gunwale level 4.65 m
• Height of the stern 2.75 m  

(keel line to the top gunwale)                 
• Height of the stem 1.60 m  

(keel line to the top gunwale)
• Height of the side amidships 3.25 m  

(keel line to the top gunwale)

The robust and characteristic design of the stern/stem 
constructions, the thick and wide keel plank, the partly 
carvel-built and clinker-built hull, the long and relatively 
thick gangways and the large hold openings indicate that 
it was a ‘small cog’, a cargo ship particularly intended for 
transporting bulk, stacked and relatively bulky objects 
such as bricks, building timber, etc. The ca 5000 bricks 
(weighing around 20 tons) and remains of a previously 
transported cargo of marine shells and possibly also a 
cargo of roof tiles confirm this, while the cargo of marine 
shells also indicates that the ship (regularly) sailed on the 
Waddenzee or along the Noordzee coast. The remarkably 
high forebody suggests that the ship may have been built 
specifically for visiting those waters. The ship had proba-
bly a woven, woollen sail, pieces of which were later used 
as a seal between repair planks and the hull. It may have 
been a square sail, while later with the fitting of a lower-
able mast may have been changed to a spritsail.

Equipment and inventory
The Marknesse cog had a modest amount of tools and 
household objects on board. The crew cooked in a copper 
kettle and in two small bronze cooking pots on a peat 
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fire, which was probably laid on some bricks. The fire was 
tended with fire tongs. A Siegburg stoneware jug and a 
small drinking jug with green spotted lead glaze from the 
Meuse valley were found as drinking utensils. An axe, a 
grinding- or whetstone, a forked tool and a boat hook are 
the only tools found. The leather upper of an (old?) shoe 
and a knife are the objects that can be attributed to the 
personal belongings category. The significance of carrying 
a broken anchor fluke on board is not clear.

Dating
The most important evidence for the time of the ship’s 
demise can be derived from the Siegburg stoneware jug. 
The jug was almost certainly as good as new at that time. 
The type was produced according to Janssen58 between 
approximately 1360-1385. The shipwreck can therefore 
be set at around 1375. Interpretation according to current 
insights into the soil profile disturbed by the wreck can-
not be determined more accurately than some time after 
about 1200 and well before about 1600. If there was any 
geological gap (lack of the Sl II a and Sl. I b), then, with 
the necessary reservations, it is possible to date the sink-
ing on the basis of the soil profile in the late 14th or early 
15th century. This is reasonably close to the date of the 
stoneware jug.

The (brackish) Zus-layer characterized by small Cardium 
shells in the soil profile above the cog is similar to the 
shells found in a layer against the hull of a beurtschip (B 71 
Lelystad), while the Zu-IV shell layer, situated directly 
over it, was deposited on top of the ship. The ship was 
built around 1600 and must have sunk around 1625 given 
the dated artefacts. Soil scientists have not yet established 
the Zus-layer in Eastern Flevoland. The final salinization 
of the Zuiderzee, south of the Medemblik-Stavoren line, 

58.  Janssen 1988, 311-333.
59. Van Holk 2010, 138; For the complete results see appendix.

took place over a short period - during the first quarter of 
the 17th century. The sintels used in the Marknesse cog, 
together with the other observations, suggest a construc-
tion date in the first half of the 14th century, probably the 
second quarter. Results of the dendrochronological anal-
ysis that are not yet known will probably provide more 
certainty about this. After the manuscript was closed, the 
results became known.59 The dendrochronological research 
resulted in a felling date of AD 1339 with the reference 
chronology of NLTWEN03 and of NLNOOR1B. The 
vessel was probably built in the second quarter of the 
14th century in the (northeastern) Netherlands. 

Storage, conservation, exhibition and rebuilding the cog
Re-burial of the cog in an anoxic environment in 1944 is 
an excellent method for preserving important ship finds 
for a longer period of time in order to postpone the sal-
vage etc. to a moment in the future. The quality of the 
construction and the wood did not appear to have deteri-
orated significantly by 2008, as far as this could be estab-
lished, over the sixty years.

The decision taken in 1944 to exhibit the ship in the 
future can therefore still be carried out for practical and 
technical reasons and still seems very worthwhile. In ad-
dition to this cog marking the actual start of regular ship 
archaeology research in the Netherlands, even after the hun-
dreds of shipwrecks dug up in the IJsselmeer polders since 
the Second World War, it is still the best preserved, most 
complete and oldest medieval cargo ship for inland water-
ways and the Zuiderzee, ever found in the Netherlands. 
Interest in a reconstructed model is minimal, while recon-
structing the full-size ship would be a special counterpart 
to the existing replica of the sea-going, and also 14th-cen-
tury Nijkerk-II cog, the Kampen cog.
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13.1 Find conditions1

13.1.1 Discovery and investigation
Even before the Noordoostpolder became fully dry in 
1942, drains and ditches were dug in lots M131, 132 
and 133, immediately south of Kuinre, as part of the 
reclamation effort. The people of Kuinre followed the 
proceedings with great interest, not just because of the 
recently dry, highest part of the newly drained land but 
also, and especially, out of curiosity after any finds and 
remains of the castle and the church that were said once to 
have stood there. As early as May 1941, a small collection 
of potsherds and bones was accumulating at the town hall 
of Kuinre, where any finds were reported. In July of that 
year, the Biologisch-Archeologisch Instituut of the Uni-
versity of Groningen was charged with the archaeological 
investigation of the former Zuiderzee sea floor.

As a ditch was dug between the future lots M131 and 
M133, in 1942 a cluster of driven-in piles was cut 
through. It was found to be the location of the first castle 
of Kuinre.2 The same year, a series of test pits were exca-
vated in these fields. A good year later the castle, situated 
mostly in lot M133, was excavated.3 About 600 m north-
east of this fortification, in lot R77, Van der Heide uncov-
ered the remains of a second castle.4 Reconstructions on 
paper by Modderman and Van der Heide in 1948 prompt-
ed the decision for the first castle to be marked out in the 

1. Translated by Xandra Bardet.
2. Van Doesburg & De Boer 2001, 17.
3. Modderman 1945, 30.
4. Van der Heide 1951, 18-27.
5. Van Doesburg & De Boer 2001, 13 and 22
6. Vlierman 1985c.

landscape. Both castle sites have been listed archaeological 
monuments since 1978. October 1999 saw further archae-
ological research in and near the Kuinderbos woodland, in 
the same lots M131, 132 and 133 and in R77.5

Meanwhile, between 1952 and 1957 Mr R. Kuiper had 
been collecting prehistoric flint tools and chips in lot 
M132. Levelling and drainage works in 1982 allowed in-
vestigation and documentation of soil profiles, while also 
further flint material was found at findspots previously 
identified.6  The area in question clearly had a long habi-
tation history, albeit not an uninterrupted one. 

13The Kuinre cog1

Fig. 13.1. The stern construction after restoration.
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During the search activities and test excavations, also var-
ious shipwreck remains were encountered. For instance, 
in 1942 part of a logboat was found to be incorporated 
in a shore revetment near Kuinre. The wood was radio-
carbon-dated to 1450 ± 50 BP, which amounts to AD 
550-650.7 The report by P.J.R. Modderman of September 
1943 reads:  ‘In lot M131 close to the Kuindervaart canal 
a boat was excavated, which however could not be dated 
owing to a lack of associated finds’.8 In the same file is a 
copy of a note by Modderman, which goes as follows: 

“Section M 131
A distorted, small, open vessel
Finds: none
Soil: peat
Greatest depth: 1.50 m below the surface”

In the course of the present study, two black-and-white 
photos of a ship excavation were noted in the photo ar-
chive of RCE-Lelystad. Both are marked “N.O.P. (Noord- 
oostpolder) A ship excavation near Kuinre 1943.”  
Whether the two notes and photographs refer to the same 
excavation is not explicitly stated, but it is highly likely. 
The nautical-archaeology file of lot M133 contains the 
following two remarks by Van der Heide: 

“January/February 1949. Received a verbal report con-
cerning a shipwreck. In section M, lot 133. Only sternpost 
recovered. Spoil had been processed. No longer possible to tell 
whether excavation had previously taken place. No further 
investigation. Marked as an object of minor significance. 
22-2-1955”;
and:”Ship find M 133 report (copy)
Coordinates 185.55/533.00, Ordnance map sheet 16C
Investigation of shipwreck in lot M131 I; at stern.”
Any further information on the shipwreck and/or the stern 
construction is lacking.

In the 1980s I made a fresh inventory of the collection 
of ship’s timbers at the NISA. In this process, the stern 
hook of a cog was identified. The documentation of these 
timbers, which at times proved difficult to trace, initial-
ly prompted the assumption that this stern hook must 
derive from field R1 at Kuinre.9 Subsequently the stern-
post was found that fitted to it and it transpired that the 
complete stern construction had been recorded by Van der 
Heide in a notebook under number Z1950/I-96 as a stray 
find from lot M133, with the following description: “Stern 
of a vessel with a high, narrow, upright (stern) post”. It almost 
certainly was the stern construction mentioned above (fig. 
13.1). Which means that the construction must have been 
found ca 100 m off the Hopweg road, between the two 

7.  Vlierman 2002, 126.
8.  Note by G.D. van der Heide, 25 February 1955, file M 131 NOP.
9.  Reinders 1985a, 15 fig. 6.
10.  Vlierman 1996b, 66.               

castles and on the western bank of the onetime Kuinder 
stream (figs 13.2a and b). By stating in his note “... M133 
I; at stern”, Van der Heide probably meant to say that 
apart from the stern also a wreck had been found, a second 
find of ship’s timbers on this lot. 

In late 1969, the still bare disused grange at Ketelhaven 
(near Dronten) where in April 1971 the Museum of Nau-
tical Archaeology was to be opened, held the full set of 
frames and a long keelson with a broader mast-step sec-
tion. The dried-out timbers came from a not very large 
or heavily built vessel most probably found/excavated in 
the Noordoostpolder, which had a carvel-built bottom 
and clinker-built sides. As the New Year approached, the 
newly appointed future manager of the museum thought 
it a good idea to clear out the dried-out old ‘junk’, and 
had the timbers carried outside to feed a bonfire. In Jan-
uary 1970 it transpired that it had been Van der Heide’s 
plan to display the set of frames in the future exhibition 
as a typical example of a late-medieval vessel. The timbers 
lacked accession numbers and it was never discussed what 
ship find this actually was. 

In the context of the present study, the author has fruit-
lessly sought to discover a file mentioning a wreck to 
which the burnt timbers might be attributed. Despite 
Modderman’s mention of a (potentially separate) ship find 
in field M131, it is imaginable and indeed quite likely 
that all mentioned finds of ship’s timbers (in M131 and 
M133) came from one and the same  wreck, which is 
illustrated in figures 13.7a and b. In fact, the boundary 
between the two lots was not very clear because of the ear-
ly discovery of the first castle (the boundary ditch was not 
extended through the castle site up to the Kuindervaart 
canal). Presumably plans already existed in 1942 to plant 
the Kuinderbos wood, which rendered a precise division 
of lots less important. The parts of lots M131 and M133 
covered by the Kuinderbos wood at any rate were not 
leased out. In lot R1, on the east side of the Kuinderweg 
road opposite M132, two late-medieval punt-like boats 
were found (in the former Kuinder riverbed?).10 

13.1.2 Geology and stratigraphy

The Pleistocene surface and covering layers
The Pleistocene surface immediately south of Kuinre 
shows a highly variable relief (ca 1.5 m below NAP at 
Castle I and ca 4 m below NAP at 3 km from the village). 
In the northernmost part of M132 lies a ridge running 
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southwest-northeast, with a spur to the southeast. Both 
ridges are clear to see in the aerial photo of 9-4-1989.11 
This ridge, which rises to ca 2.4 m below NAP, carried 
traces of habitation going back to the Neolithic or the 
Bronze Age. In 1982, sections and soil profiles were in-
vestigated; in the far northeast of the field, the course (or 
an oxbow lake or a meander) of the Kuinder was identi-
fied, its riverbed lying at >5 m below NAP.12 This depth 
was established also in the further course of the Kuinder 
across the Noordoostpolder and towards Blokzijl.13 In the 
deeper valleys of the Pleistocene sand lies Holocene peat; 
while the old Kuinder course partly became silted up and 
further filled with peaty deposits. Initially clay was depos-
ited on the peat during the Flevomeer phase or the early 
Almere phase.

The castles and the settlement were built on this clay-
on-peat land. Into the 17th century the settlement lay 
within a fort that succeeded the second castle. By the 
18th century Kuinre had moved to its current location.14 
The clay-on-peat cover, which came up to ca 0.5 m below 
NAP, in the Middle Ages probably extended to roughly the 
northeast edge of modern Emmeloord, but since then was 
progressively eroded away by the waves. Just thin patches 
of it have survived along the coast.15 During the Almere 
and the Zuiderzee phases, a sandy ridge was deposited off 
the coast of Kuinre and towards Blokzijl, the so-called 
Kuinrezand.16  The ordnance map of 1861 (fig. 13.3) shows 
the highest part of it, the Wellerzand. Nowadays the high-
est parts of the Pleistocene deposits, the remains of the peat, 
the Kuinrezand and any Zuiderzee clay, have, as a result of 
compaction of the surface layers, been unrecognisably incor-
porated into the topsoil. 

About 4.5 km west of Kuinre, in what now is the Noord- 
oostpolder, medieval dike remnants running roughly 
north-south have been observed, up to about 2 km off the 
dike of the Binnenpolder inland of Kuinre and the Fries 
Buitendijksveld.17 It seems very likely that this pattern 
of dikes on the clay-on-peat land initially extended in a 
southeasterly direction. Wiggers18 suggests the same and 
mentions potsherds of a settlement (Vene or Veenhuizen?) 
at about 6 km southwest of Kuinre, the youngest of which 

11.  Foto Atlas van Flevoland, no. 14.
12.  Vlierman 1985c, 11-13 and figs 2 and 3.  
13.  Wiggers 1955, appendix 2.
14.  Van Doesburg & De Boer 2001, 10.
15.  Wiggers 1955, 96 and fig. 41.
16.  Wiggers 1955, fig. 66.
17.  Wiggers 1955, fig. 104.
18.  Wiggers 1955, 193-194 and fig. 108.
19.  Wiggers 1955, 99 and fig. 41; see also section 12.1.3 on the Marknesse cog.
20.  Modderman 1945, 30-55.
21.  Van der Heide 1951, 18-27.
22.  Vlierman 1985c.
23.  Van Doesburg & De Boer, 2001.
24.  Van Doesburg & De Boer, 2001, 9-10.
25.   Formsma, 1934.

date from the second half of the 14th century. This peat-
land with its clay cover was eroded away by the encroach-
ing waves mainly from the early 13th century onwards.19  

13.1.3 (Prehistoric and) medieval habitation
Above, the two castles of Kuinre were already men-
tioned. Excavations by Modderman,20 Van der Heide,21 
Vlierman,22 Van Doesburg & De Boer23 together with 
the substantial number of surface finds in the area have 
demonstrated that these parts were inhabited during the 
Neolithic, the Bronze Age and the Iron Age. After the 
area was overgrown with peat, and the clay was deposited 
on it, it became habitable again in the Middle Ages. 

The following was taken from the introduction to the re-
port on the supplementary archaeological research (‘AAO’) 
by Van Doesburg & De Boer.24 The castles of Kuinre be-
longed to the Lords of Kuinre, a notorious lineage of minis-
terials. The name Kuinre is first recorded in 1118 as swechus 
juxta Cunre, though this may just refer to grassland beside 
the river Kuinder and not as yet to any settlement.25 In 
1165 Bishop Godfried donated a piece of land near Kuinre 
to the Frisians of Lammerbroek. This donation in all proba-
bility was the first spur to the Frisian colonisation that took 
place in the second half of the 12th century and gave rise 
to the settlement of Kuinre. Documentary sources from the 
12th to the early 15th century refer to the Lords of Kuin-
re and the existence of a ‘stronghold’ at Kuinre. Around 
1197, the sources mention Heynric die Crane, probably an 
episcopal ministerial, who from his fortress attacked the 
Frisians. That same year, a counterattack by Willem, Count 
of Friesland, saw his castle razed to the ground. A few years 
later, the Count of Holland and the Bishop of Utrecht rec-
onciled, and the Lord of Kuinre was reinstated in his rights 
and estates. In 1331 Jan van Kuinre was enfeoffed with 
among others the seigniory of Kuinre, which included the 
‘alde bergh’ (the old castle) at Kuinre. This enfeoffment also 
included the strategically located island of Urk and part of 
the island of Schokland. This gave the Lords of Kuinre a 
great position of power, because the waterborne trade routes 
to and from the mouth of the river IJssel (and the rivers 
Zwartewater and Vecht) passed along their territory.
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Fig. 13.2a. Modern map (scale 1:100.000)? with the findspot.

Fig. 13.2b.  The location of the two castles (Burchten), the Kuinder 
riverbed  and the findspot of the cog stern. After Van Doesburg & de Boer 
2001. 

Fig. 13.3. Ordnance map of the Kingdom of the Netherlands, 1861 (scale 1:50.000), showing the location of the Kuinre cog.
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They used Schokland as a base for their raids around 
the Zuiderzee. In the 14th century there were repeated 
complaints from the councils of the Hanseatic towns 
of Zwolle, Deventer, Kampen, Staveren, Hamburg and 
Gdansk about their behavior. The Lords issued coinage 
in the late 13th and the 14th century, both imitations 
of existing coinage of sovereign princes and their own 
coins, mentioning in the circumscription the name of 
the Lord of Kuinre and/or the place of issue (Kuinre or 
Emmeloord). In 1396 the Count of Holland landed with a 
substantial fleet at Kuinre in order to subdue these Frisians.

Given the strategic location of the castle, the cities on the 
river IJssel (Kampen, Zwolle and Deventer) had a direct 
interest in the acquisition of the castle by Bishop Frederik 
van Blankenheim in 1407. This is evident among other 
things from the fact that Deventer and Kampen in 1416 
wanted to call a meeting because they found that the 
bishop of Utrecht was not fulfilling his obligations with 
respect to the castle’s maintenance. A committee went to 
Kuinre  om te besien, dat slot op een andere stede te zetten  ‘to 
see whether the castle might be relocated.’ The row was 
eventually settled in 1418 when the Bishop promised that 
certain funds would be ringfenced for maintaining the 
tymmeringe (structure) at Kuinre. In 1421, Bishop Frederik 
van Blankenheim wrote: …van onse slote Cuynre dat wij 
van nijes ut de gronde doen maken hebben. ‘... of our castle at 
Cuynre that we have had raised anew from the ground out 
of nothing’. On the basis of this passage it is assumed that 
the stronghold of the Lords of Kuinre had been pulled 
down and replaced by a new one.26 Throughout the 15th 
century the historical sources speak of damage to the cas-
tle complex and erosion of the land resulting from storms. 
The flooding relates to the encroachment of the Zuiderzee 
in a northeasterly direction. The castle lost its strategic 
value in 1528, when the Bishop of Utrecht laid down his 
secular power. Consequently, the castle was pulled down 
between 1531 and 1536.27

13.1.4 Condition and wreck formation
Immediately after the area was drained, the ship’s timbers 
lying in the former seabed would still have been in excel-
lent condition. Especially, as Modderman writes, when it 
lay embedded in the peat (or in the peaty sediment of the 
Kuinder riverbed). Despite the absence of suitable im-
pregnation methods for waterlogged archaeological wood 
during and after World War II, the hook and sternpost 
are in first-rate condition. Nothing was recorded about 
the precise find circumstances of the stern construction. 
About the wreck it is recorded that it lay up to 1.5 m 

26.   Modderman 1945, 38.
27.   Modderman 1945, 35-38.

deep in the peat (or the peaty sediment of the Kuinder). 
Because, as will be explained in section 13.8, this was part 
of a ship of the second half of the 14th century, it may be 
assumed with great certainty that the stern (the wreck) lay 
sunk in the river Kuinder or in a ‘harbour basin’ leading 
off it. In 1421 there was mention of a newly built castle, 
while the site of the first castle still was far from being se-
riously threatened by the sea - merely by flooding during 
severe storms. The most plausible explanation is that we 
are dealing with a discarded vessel, which may have been 
torn apart by the sea’s occasional incursions. 

13.2 The ship

13.2.1 Documentation and reconstruction
In the context of the present study, the stern construction 
was drawn to scale 1:10 in November 2007. The (slight) 
distortions resulting from the uncontrolled drying-out 
process in the 1940s and ‘50s were not recorded in this 
drawing. So in fact we should speak of a reconstruction 
drawing. Reconstruction of the entire vessel of course is 
impossible from just a stern construction and two photo-
graphs. On the basis of comparison with the other cogs 
presented in this study, the preserved stern does allow 
an informed guess concerning the approximate principal 
dimensions, while the photos offer an impression of the 
kind of execution and layout. Such a complete cog stern 
may prove a key to the global interpretation of the vessel 
as a whole. 

13.2.2 Construction and layout of the hull

Stern hook
From the tip of the heel, which served to protect the rud-
der, to the end of the scarf on the upper face of the keel 
plank, the stern hook is 1.3 m long. The flat scarf is 30 
cm long. The keel plank was fastened to the hook with 
two rows of two nails from above and with three nails 
from below (figs 13.1 and 13.4). The end of the scarf is a 
good 13 cm wide, while the width at the after end of the 
horizontal part is just 5 cm. Witness the forward part of 
the hook, the keel plank was rectangular in section and 
7 cm thick. Towards the stern, the thickness of the hook 
remains constant over a length of 56 cm before it rises to 
a thickness of 13 cm in a somewhat sloping and stepped 
line. The section of this thicker part is trapezoid with 
the broadest side uppermost, gradually becoming sharper 
towards the stern. The upper line of this after part is also 
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Fig. 13.4  The stern construction and the type of sintel clamp.

56 cm long and from this point rises a few centimetres. 
Here is the lower end of the flat scarf that joins the hook 
to the sternpost. The highest point of the rising part of 
the hook - measured perpendicularly - is 50 cm above the 
keel line. This rising part of the hook is 16 cm thick and 
also trapezoid in section.

At the thick horizontal keel part of the hook, oblique 
rabbets can be observed on both sides, about 3 cm deep, 
which then at an angle continue into the rising piece of 
the sternpost. Into this rabbet the garboards had been 
nailed. Above the scarf joining the hook to the keel 
plank, the garboards were secured with two nails onto 
the horizontal part. A remarkable feature is the line of 
sintel clamped moss caulking running downwards and 
towards the midships on the outside of the seam joining 
the garboards to the horizontal part of the hook (and the 
keel plank). It would seem that the top of the keel plank 
was not, as usual, flush with the top of the garboards, but 
stood proud of it by up to several centimetres. A similar 
phenomenon was observed in the Ens cog (Section 9.2.2). 
In the horizontal keel part of the hook no treenails were 

found for fastening floor timbers. However, a diagonal 
treenail (2 cm diameter) did fasten the sternpost to the 
stern hook.

Sternpost
On the flat scarf of the stern hook stands the complete 
sternpost. Including the stern hook, the stern from the 
keel line to its highest point is a good 2.5 m long; the 
sternpost itself, a good 2.4 m. Measured perpendicularly, 
the stern (the top of the gunwale) rose 2.35 m above the 
keel line. Its rake with respect to the keel line is 112°. 
The sternpost is trapezoid in section, with the broadest 
face (11-12 cm, including the rabbets) facing inboard. 
Upwards, the width of the sternpost gradually increases 
a little. At the lowermost cross-section it is 5 cm, at the 
second cross-section it is 6 cm. On the forward face, rab-
bets were cut into either side of it for fastening the hood 
ends of the bottom and side strakes. These rabbets are 
extensions of the rabbets in the stern hook. At the base 
they are ca 3 cm deep. At 1.85 m from the keel line, the 
rear of the rabbet in an oblique line runs on to the rear of 
the sternpost, where the rabbet is ca 4 cm deep. Upward 

1 m

5 cm
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from the point where this oblique line ends, the rear face 
of the sternpost is mitred. The hood ends of the upper-
most strakes thus did not end in rabbets, but were nailed 
side-by-side onto the rear of the sternpost. The difference 
in width of the two sides of the mitred rear face reveals 
that the crosscut hood ends of the starboard strakes were 
covered by the hood ends of the port strakes (fig. 13.4). 
The very top of the sternpost is 7 cm wide and 8.5 cm 
thick. Apart from the above-mentioned treenail through 
the scarf, the sternpost is fastened to the stern hook on its 
lowermost tip by three 10-mm-thick nails. Their heads 
have a diameter of 25-30 mm. At 51 and 58 cm from the 
keel line, nails were observed in the back side. The lower 
passes through the topmost end of the stern hook. The 
upper sits in the stern hook immediately above the gud-
geon. What function it served there, remains unclear. 

The wrought-iron gudgeon (fig. 13.5) is fastened to the 
lower part of the sternpost. The part of the gudgeon pro-
jecting aft of the stern, with the ring to hold the lower 
pintle of the rudder, sits at the level of the scarf between 
the hook and the sternpost. The rectangular brackets 
(210x90x5 mm) are fastened with 7 nails on both sides. 
The nail holes have a diameter of 12 mm; their heads are 
20 mm across. Into the looped end a ring was forged. The 
opening for the pintle is 45 mm wide. At 24 and 28 cm 
from the top end of the sternpost are two drilled holes 
with a 3-cm diameter, which overlap. Their position and 
dimension suggest that they once held an iron bolt with 
an eye: the top suspension point of the stern rudder. The 
presence of two holes can only point to replacement and 
repositioning of the rudder fittings. One of the holes 
would have been plugged on that occasion with a tre-
enail. Into the top of the sternpost a treenail hole was 
drilled with a diameter of 2.5 cm. Without doubt there 

28.  See Reinders et al. 1980, 17-29 fig. 10 and 11 and plate 5.

would have been an inwale inboard along the top of both 
sides, which ended at the stern and stem. To structurally 
reinforce their end fastenings at the thin sternpost, they 
were connected to the sternpost by a triangular timber, 
which was treenailed both to the inwales and to the stern- 
or stempost (see the Marknesse cog Section 12.2.2 and 
Plates 12.I B and 12.II A). Also an inwale may have been 
fastened to the uppermost strakes inboard, of which the 
triangular piece was a part.28 The mitred rear face of the 
upper half of the sternpost shows that at gunwale level 
the vessel rapidly widened towards the midships, while 
the rabbets at the lower end show that the sides converged 
very sharply there. 

Bottom and sides
Of the bottom and the sides nothing has survived. Yet 
something can be said about them. Judging by the nail 
pattern in the rabbets, it may be assumed that the vessel 
from the keel plank to the gunwale numbered ten strakes 
(A to J). The first, the garboard, was about 35 cm wide at 
the stern; the subsequent four, ca 25 cm; followed by four 
of 20-23 cm width; while the uppermost strake too pre-
sumably will have been ca 25 cm wide (fig. 13.6). Wheth-
er the keel plank widened towards the midships and from 
there narrowed towards the bow, is unclear; yet is likely 
that it did. About the widths of the strakes amidships of 
course nothing is known; though 30-35 cm up to 40 cm 
at most seems reasonable, while the planks probably were 
3-4 cm thick (on the basis of half the thickness of the keel 
plank, and the depth of the rabbets). Assuming that the 
stern was part of the shipwreck in both photographs (figs 
13.7a and b), these do provide some information on the 
distortion of the hull, on its position in the soil and on its 
construction.  

The principal reason for believing that the photos proba-
bly show a cog-like vessel is the heavy crossbeam with a 
knee on it that held the bulwark in shape. Immediately in 
front of the figure with a peaked cap and walking stick a 
second knee is visible and also part of a crossbeam beneath 
it. The heavy crossbeam (the sail beam?) presumably has a 
rabbet on the underside where it met the ship’s side. As in 
the Marknesse cog (Chapter 12) this may have rested on a 
heavy gangway - maybe the straight, narrow timber that 
below it can be seen longitudinally along the side. The 
curved futtock poking up in the foreground shows that 
the side had broken at the turn of the bilge and snapped 
sideways. The straight head of the futtock suggests that 
it supported the gangway, while the gangway probably 
was notched to fit around the frames visible beside them, 
fitting onto the side.  Presumably this is the port side and 
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Fig. 13.5. The wrought-iron gudgeon on the thin sternpost.
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we are looking at the after face of the (sail) beam. The 
other knee and deck beam must have been part of the 
foredeck (fig. 13.7a). 

The other photo (fig. 13.7b) shows the clinker-built con-
struction of the port side. Judging by the visible plank 
widths and the few frames which appear to be undamaged 
right up to the top, it may be assumed that the sides 
consisted of at least five, but more probably of six or sev-
en (narrow) strakes. The straight-looking futtock heads 
probably also mark the height of the gunwale. Further the 
photo reveals that the afterbody lay deeper in the soil than 
the forebody, that the vessel was listing to port, and that 
despite the distortion and the probably detached stern, it 
was found in a fairly complete state. The picture also re-
veals that amidships it was a relatively wide ship with an 
almost oval, walnut-shaped outline at the gunwale, quite 
sharply converging at the stern and stem. It seems that 
in the afterbody there are another crossbeam and a (dis-
placed) plank of the afterdeck. 

Sintel clamped moss caulking 
On either side of the sternpost and the hook and on the 
outside of the hull, sintel clamped moss caulking has been 
observed in the seam between the hood ends of the strakes 
and the rabbet, up to about halfway up the stern length, 
and between the keel plank and the garboard. The sintel 
clamps used here (fig. 13.4) have an oval centre 35-40 
mm long, and they had been applied at intervals of 4,5 
to 5,5 cm intervals. Vlierman29 classifies them as type 
E, which was used between the late 14th century and ca 
1475. Section 13.8 will return to this subject.  

29.  Vlierman 1996a, 53 and 82-58.
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Fig. 13.6 Hypothetical reconstruction of the lines and presumable dimensions of the Kuinre cog.

0 m 2,5 m

Kuinre kogge

Kuinre kogge

114

13.7A

13.6

Fig. 13.7a. General view of the excavation at Kuinre, 1943. Probably the 
port side and the sail beam with a knee. 
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13.3 Construction data

For evidence about the construction of the ship, we are 
confined to the limited evidence offered by the oak stern 
construction and the two photos. This simultaneous study 
of all cog finds from the Low Countries, however, makes it 
possible on the strength of similarities to draw tentative 
conclusions about the cog’s possible dimensions and the 
interpretation of particular details. The rake of the stern 
is 112°. In general, the rake of the stem in cogs is about 
10° greater than that of the stern, suggesting 122°. The 
stern hook and the sternpost are relatively light in execu-
tion. The width and the thickness of the hook’s horizontal 
part (13 and 7 cm, respectively) also indicate that we are 
dealing with a relatively lightly built and hence probably 
not very large vessel. For the length of the keel, measured 
from the heel of the stern to the forward end of the stem 
hook, one may reckon four times that of the stern, meas-
ured from the keel line. For the Kuinre cog this would 
amount to a length of about 10 m. With the above esti-

30.  See the Nijkerk-II cog, section 6.5.3.
31.  Van Doesburg & De Boer 2001, 54 fig. 29.

mate of the rake of the stern and stem, the overall length 
of the hull at gunwale level would have been about 13 m 
(fig. 13.6), while the greatest width of the bottom and at 
the gunwale may have been about 3 m and 5.5 m, respec-
tively, if we reckon with the proportions of large cogs; 
in comparison with small cogs this would be about 3 
and 4.5-5 m. At the stern, the gunwale sat about 2.35 m 
above the keel line, amidships this would have been about 
2 m, and at the bow almost 3 m.

The bottom and the sides on either side of the keel plank 
were as good as certainly built out of ten strakes, with 
planks presumably 3 to 4 cm thick and 30-35 to 40 cm 
wide. The uppermost strakes (J) ran on to the rear of the 
stern and ended against their counterparts across the mi-
tred rear of the stern. For the second strakes from the top 
(I) this was also the case, but only for their upper half. The 
lower half of the plank fitted into the oblique rabbet. The 
bow was probably constructed in a similar fashion. The 
cog did not have a false stern, nor did it probably have a 
false stem. Eventually the stem may have had a short false 
stem or a plank to act as a fender protecting the hood ends 
of the uppermost two strakes. The vessel presumably did 
have an inwale along the inside or top of the gunwale and 
probably crossbeams that ran from side to side and were 
supported by gangways. The bulwark would have been 
kept in shape by standing knees fixed to the crossbeams 
and gangways. The vessel almost certainly had a foredeck 
and an afterdeck. The few frames visible in photo 13.7b 
show that the wrunghead scarfs, joining the floor timbers 
to the futtocks, were staggered. The photos show no bilge 
deals or a mast step. The cog was kept on course by a stern 
rudder, and - given its dimensions - was probably suitable 
for sailing inland waterways and the Zuiderzee. 

13.4 Model

No scale model was made of the stern construction. 

13.5 Inventory

In the fields around castles I and II many (mostly surface) 
finds have been collected, dating from the period of me-
dieval occupation of the castles, the settlement, and the 
ship. Yet none of the finds can be directly related to this 
cog. A notable item, however, is the find of a so-called 
‘cog stick’30 in the fill of moat 7 of the first castle.31 
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13.7B
Fig. 13.7b. General view of the starboard side in the excavation at Kuinre. 
1943.
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13.6 Cargo and merchandise

Naturally nothing can be said about any cargo or mer-
chandise. 

13.7 Ballast

No ballast was recorded.

13.8 Dating

Section 13.2.2 mentioned that the sintel clamps used in 
this ship were of type E, which was used between ca 1375 
and 1475. Continued research however has shown that in 
fact we are dealing with a transitional form between types 
D and E, which most probably first appeared in the mid-
14th century. Also the spacing of the sintel clamps and the 
presence of a sintel clamp-caulked seam on the outside of 
the stern (along the hood ends of the strakes) sooner point 
to a construction date of the cog (early) in the second half 
of the 14th century. So far, no dendrochronological analy-
sis has been performed on the stern construction, which 
would be crucial for confirming this dating. The horizon-
tal keel part of the hook probably offers the best possibil-
ities for sampling. The double hole for the rudder sus-
pension suggests repair and possibly replacement, while 
the findspot too indicates that we may be dealing with 
the remains of an old, discarded ship. It is not unlikely 
that such discarding occurred around 1400. The question 
whether it was a (pillaged?) vessel of the Lords of Kuinre, 
of the Frisian fleet or maybe one of the ships of the Count 
of Holland will forever remain unresolved. 

13.9 Summary

At the very cradle (1943) of nautical archaeology in the 
Noordoostpolder (the former Zuiderzee area), a small, dis-
torted vessel was excavated between the sites of the two 
successive castles of Kuinre, on the west bank or in a bend of 
the small river Kuinder which later silted up. At the time, 
dating was impossible owing to a lack of associated finds. 
In 1949 the complete stern construction which probably 
belonged to this vessel was recovered and preserved. If, as 
seems likely, the frames and keelson that were burnt in 
1969 belonged to the same vessel, they too would have been 
stored in 1949. In World War II and shortly after, the newly 

drained polder yielded up a variety of ship’s timbers in this 
vicinity, which were poorly documented. Given the hard 
times, this is not surprising; and such old timbers, once 
dried, would have made a welcome source of fuel. The di-
mensions of the stern and the two photos indicate that this 
was a not very heavily built vessel, the gunwale at the stern 
rising 2.35 m above the keel line. Comparison with other 
cog finds from the Zuiderzee area suggests that the ship 
would have been ca 13 m long from stern to stem and num-
bered ten (narrow) strakes on either side of the keel plank. 

The structural rigidity in the upper part of the hull was 
probably largely ensured by gangways and crossbeams 
supported by them. The ship almost certainly had an 
afterdeck and a foredeck. The ‘light’ execution is also an 
indication for its use. It is more likely to have been a ship 
for transporting passengers or relatively light and not 
too bulky cargoes than one intended for heavy loads such 
as bricks (cf. the Marknesse cog, Chapter 12, and the 
Spakenburg-I cog, Chapter 14). This also suggests that 
it was a craft for inland waterways and the Zuiderzee. 
The civic seal of Kuinre (fig. 13.8) probably shows a small 
cog. Maybe this (discarded) shipwreck is one of the vessels 
with which the infamous Lords of Kuinre carried out their 
piratical raids across the Zuiderzee. Yet it may equally be 
a vessel of the Frisian fleet, one of the ships of the Count 
of Holland or a ship of any other provenance. The spacing 
and the type of the sintel clamps used in caulking the shell 
seams point to a construction date in the second half or the 
final quarter of the 14th century. Tree-ring analysis may 
confirm this date and tell us whether the timber (or the 
ship) came from the Netherlands or elsewhere. 

Fig. 13.8 The civic seal of Kuinre. Presumably 1399; certainly used in 
1407. After Ewe 1972, 145-88. 
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14.1 Find conditions1

14.1.1 Discovery and investigation
During the investigation into a clinker-built waterschip2 
(a type that was built between roughly mid-14th century 
to mid-16th century for fishing and transport of living 
fish, Section 27.4.) on 29th October 1975 on lot Nz 42 
in the southern part of the province of Flevoland, it was 
reported that a second wreck (Nz 42-II) had been discov-
ered during drainage at the back of the plot (figs 14.1, 
14.2 en 14.3). The site of the new discovery was measured 
with prods, from which it could be deduced that wood 
was present over a length of about 11.5 m and a width 
of about 3.5 m. The top of the bottom of the ship lay at 

1. Translated by Stefanie Hoss.
2. Pedersen, 1996.
3. The shipwreck lay 22 m from the axis of the lot ditch of lot Nz 42/43 and 40 m from the axis of the drainage ditch between the Eemmeerdijk and 

the lot. The vessel lay northeast-southwest, with its bow pointing southwest, about 0,8 km northeast of the current harbour entrance of Spaken-
burg. Topographical Map 32 B, coordinates 155.467/474.680, with the highest lying parts at ca 25 cm -MV/below the surface (ca 2.4 m -NAP). The 
former water depth at that point had been approx. 1.6 m, Hydrographic Map 1921, average low tide/mean low water.  

about 0.5 m below the surface. During the measuring 
and the further investigation of the drainage trench it 
also transpired that a load of bricks had been stored in 
the middle of the ship, some of which had been destroyed 
by the draining machine. No other finds were discovered 
on this occasion, which meant that a (global) dating of 
the ship was not possible. As further investigation was 
deemed necessary, the wreckage site was marked with 
poles. The Agricultural Department of the IJsselmeerpol-
ders Development Authority was requested to reserve the 
wreck for that purpose, and was also asked that the loca-
tion be spared further land treatment, as the parts of the 
ship were situated quite near the top soil.3  

14The Spakenburg-I cog1
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Fig. 14.1. Overview from the sternpost after the severely damaged ceiling planks (with the exception of the bilge ceiling and the mast step) had been 
removed.
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4. Nz 43/44 Zuidelijk Flevoland, dossier RCE. 
5. Van de Moortel,1991; the Spakenburg-II cog, chapter 15. 

In the autumn of 1978, the creation of recreation park 
Eemhof on lots Nz 42, Nz 43 and Nz 44 was announced. 
Several large ponds were to be constructed for the park and 
the excavated soil would be used to raise the areas between 
the ponds, on which the recreational homes were to be 
built. In view of this new use, the vessels had to be exca-
vated as soon as possible. In addition to the aforementioned 
waterschip and the wreck discussed here, this included two 
other vessels, namely a second clinker-built waterschip4 and 
a fourth vessel on lot Nz 43. All that was known about the 
latter wreck was that it seemed to be a small vessel, whose 
peservation - given that the top of the Pleistocene sand 
layer appeared quite high in the profile – seemed to be not 
very good. However, during the excavation of this wreck it 
emerged that this ship was a relatively complete, cog-like 
vessel.5 In 1979, the permanent staff of the Department of 
Maritime Archaeology excavated the cog-like vessel and 
the two waterschepen. In view of this overloaded excavation 
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Fig. 14.2. The find location of the Spakenburg-I cog.

Fig. 14.3. Ordnance map of the Kingdom of the Netherlands, 1861 (scale 1:50.000), showing the location of the Spakenburg-I cog and Hulkestein Castle.
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schedule and the time pressure, it was decided that a group 
of young people, members of the Dutch Youth Association 
for the Study of History (N.J.B.G.) and some French guests 
would excavate the wreck with the bricks, supervised by 
H.R. Reinders6  and K. Vlierman (fig. 14.4a and b). Quite 
soon after the start of the excavation, it became clear that 
in this case too, it was very likely a vessel with the charac-
teristics of a cog. The excavation and field documentation 
were carried out between 30th July and 25th August 1979. 
A rectangular excavation trench was set up above the wreck 
to be excavated, with two profile dams left standing. These 
crossed over the width of the ship and sat at even intervals 
over the length of the wreck. The resulting smaller trenches 
were subsequently excavated using hand tools. The parts of 
the vessel lying separately above the wreck and the load of 
bricks were measured and drawn in situ (Plate 14.I A) and 
then removed. After the data for the soil profile had been 
recorded (fig. 14.5), the two dams were also removed.

6.  The then head of the department of maritime archaeology.

Fig. 14.4a. Overview of the excavation work and the measuring and 
drawing in situ of the pile of bricks as seen from the stern.
b. The load of brick at midships, the afterbody and the tent camp of the 
N.J.B.G. youths.
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After this, the wreck was cleaned and photographed and 
the badly damaged, deformed and broken ceiling was 
drawn in situ, or rather, the original plank shapes were re-
corded (figs 14.6a, b and c and Plate 14.I B). With the ex-
ception of the mast step and the two bilge ceiling strakes, 
the fragments of the ceiling planks were then removed, 
and the wreck was cleaned further (figs 14.1 and 14.7). 
Photogrammetric images of this situation were taken on 
8th August from a Royal Dutch Air Force helicopter by 
the Geometric Service in Delft, followed by a second se-
ries of images of the shell on 22th August (fig. 14.8). The 
locations of the finds discovered during cleaning are re-
corded in Plate 14.I.A. The numbers shown in the circles 
correspond with the inventory numbers in the find list. 
The finds are dealt with in section 14.5. A longitudinal 
section across the keel plank, the mast track and the stern 
and bow stems and a large number of cross-sections have 
been measured and drawn (Plates 14.I C and D)

14.1.2  Geology and stratigraphy

The Pleistocene surface and covering deposits
The soil profile around and above the wreck was barely 
affected; only the upper approx. 25 cm had been slightly 
ploughed. In this southernmost part of Flevoland, the 
soil structure is very irregular due to the strongly varying 
height of the Pleistocene sand layer (0.25->1.5 m below 
ground level; see also section 6.1.2). On top of this sand 
layer, in which the A and B horizons are still largely pres-
ent7, remnants of the Holocene peat layer are still present 
in the deeper parts and in the vicinity of the cog up to ap-
prox. 0.8 m below the surface. The wreck was located on 
the eastern side of a depression in the Pleistocene surface 
that is more than 1 km wide (depth at the wreck up to ca 

7.  Koning & Ente 1986, explanation for page III of the soil code and profile map of Zuidelijk Flevoland.
8.  Koning & Ente 1986, appendices I, II and map III.

1.5 m below ground level), which rapidly (within 1 km) 
deepened to > 2 m towards the north. The site is located 
approximately 4.5 km east-south-east from the mouth 
of the river Eem. The depression was filled with Almere 
deposits (Ala) above the peat, with a layer of Zuiderzee/
IJsselmeer clay (fig. 14.5) on top of that.8  Up to 1.25 m 
below the the surface, no peat was found in the vicinity of 
the wreck. It therefore seems quite possible that no peat 
had formed in at least parts of the approx. 1.5 m deep 
depression, or that the peat had already disappeared before 
the ship sank here.
  
It is very likely that the depression in the Pleistocene 
surface indicates the access route into the harbour of 
Spakenburg/Bunschoten. A number of higher peaks of 
the Pleistocene sand layer which are up to approx. 0.5 m 
below the surface high are located approximately 350 m 
to the east and 1.3 km west of the site, lined up approx. 
in a north-southerly direction. It is possible that these 
peaks formed the shape of the coastline of the clay-on-peat 
landscape (outside of the dikes?). The inlet or peat channel 
in this landscape that almost certainly continued to the 
Spakenburg/Bunschoten harbour was probably not very 
wide at the location where the wreck was found. Although 
the soil profile does not provide any indication for this, it 
seems quite conceivable that dikes were situated along this 
peat channel. During heavy storms, holes could have been 
made in these dikes, which one tried to close. Later, the sea 
may yet have swallowed up these dikes, together with the 
land behind them. The Almere-layer above and around the 
wreck could not be classified any further and almost cer-
tainly shows several hiatuses. The bottom profile can there-
fore provide no other information than that the ship sank 
before the salinization of the Zuiderzee (after about 1600).

ploeghsoil Zuiderzee sediment

Redeposited humic Almere clay 

Humic Almere clay with thin layers of sand (Ala) 

Remnant Holocene peat

Pleistocene sand
O m 1 m

Ship’s timber

Fig. 14.5. Reconstructed soil profile in relation to frame 21 and the overall position of the wreck in relation to the Pleistocene surface.

1 m
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Fig. 14.6. The severely affected and deformed ceiling, a. Seen from aft to the forebody; b. The part in the afterbody, seen from starboard; c. The part in the 
forebody part seen from starboard.
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Fig. 14.7.  The cleaned area with the floor timbers, the bilge ceiling strakes and the mast step, seen from starboard aft.
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14.1.3 Medieval settlement
The location of the wreck is only 800 m from the current 
harbour of Spakenburg. However, the most important me-
dieval town in the vicinity was Bunschoten, a little to the 
south. As a result of a dispute in the Prince-Bishopric of 
Utrecht between two bishops appointed at the same time 
at the beginning of the 15th century, Bunschoten was 
set on fire in 1428 and the walls, gates and towers were 
demolished.9 At the time, Bunschoten was situated in a 
strategically not insignificant location close to the mouth 
of the River Eem, on navigable waters with a harbour 
(Spakenburg), and only a short distance from the border 
with Guelders as well as only 3.5 km from Hulkestein 
Castle, built by the Duke of Guelders in 1427.10   

The cog was found in an extension of the water channel 
that ran from the Zuiderzee to Bunschoten, which leads 
to the conclusion that it probably sailed on these waters 

9.  Van der Aa 1840, 822-823.
10.  See Nijkerk II cog, § 6.3.5.
11.  Bakker 2004, 6.
12.  See Nijkerk II cog § 6.1.3.

during the period that Bunschoten was a city (see section 
14.8). In the Late Middle Ages (and later), the southern 
coast of the Zuiderzee was regularly attacked by storms and 
the water cleared away pieces of land. Old Naarden, for ex-
ample, which was destroyed and abandoned around 1350-
1355, was situated in the present peripheral lake northeast 
of Naarden11, while it is also known that the dikes in the 
coastal area east of the Spakenburg-I cog were regularly 
moved inland.12 It seems very likely, that this could also 
have been the case north of Spakenburg and that the wreck 
might have had something to do with it (see below).  

14.1.4 Condition and wreck formation

Condition
The clay package above and next to the wreck was torn 
during the hot, dry summers of 1975 and 1976. As a 
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Fig. 14.8.  Photogrammetric image taken by the Geometrical Department from Delft, from a Royal Dutch Air Force helicopter. The wreck with frames, 
bilge ceiling strakes and mast step. 
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result, the parts of the ship which were found separately 
and located the highest, namely the upper parts of the 
frame and the ceiling planks, had been severely damaged, 
dried out, shrunk and torn. Despite its location at about 
100 m from the Eemmeerdijk, there was no seepage water 
present high in the profile, because the Pleistocene surface 
is located at about 1.5 m below ground level. The ship 
had sunk almost horizontally into the Almere clay layer. 
The keel plank and stern- and stem hook showed slight 
‘hogging’, so that the bottom of the aft stern hook was at 
approx. 1.2 m below the surface, the stem hook at approx. 
1 m, while the depth of the keel plank was approx. 0.95 
m amidships.

As a result of the horizontal sinking of the vessel, the 
shape of the underwater hull and the presence of (hard) 
sandy layers in the clay package, the vessel had not sunk 
to the Pleistocene sand, but ‘floated’ in the Almere-clay 
layer. The wreck, which had slightly sagged in width, 
consisted of the entire bottom with the keel plank and the 
stern- and stem hooks, the lower parts of the stern- and 
stemposts, the false sternpost, as well as the lower part of 
the false stempost and parts of the sides. The floor- and 
V-shaped timbers were present on the bottem, and some 
of the frames still had their futtocks. In addition, the 
complete ceiling, including the bilge ceiling strakes, the 
mast step and some remnants of the ceiling in the sides 
were also still present. Laying on top of the forebody was 
the broken off front part of the starboard shell with a sep-
arate, complete futtock and some other parts of the shell 
strakes of both the starboard- and port sides. Parts of an 
aft deck or aft cuddy were discovered above the afterbody 
of the ship as well as a complete starboard futtock (see 
Plate 14.I A).

13.  For instance during the 1552 flood, see Van der Aa 1840, 823.

Formation of the wreck
It has not become clear whether the vessel sank during a 
storm, for example, or whether, given the relatively large 
number of repairs and the almost non-existence of other 
finds, it had become old and redundant and was aban-
doned in an inlet adjacent to the waterway. Noteworthy is 
the broken off, large fluke of an anchor stuck into the star-
board bottom approx. amidships from below and the load 
of unused bricks (Sections 14.5.1 and 14.6). These are the 
only clues that suggest that the ship was used as a sort of 
caisson to help close a hole in a dike. This can be done by 
hanging an anchor from another ship under the cog and 
then hauling it up. The anchor was forced through the 
hull of the ship, which filled with water and sank. The 
anchor may have broken during this action. The sea may 
have subsequently washed away the dike13 and the land, 
causing the wreck to partially protrude above the new 
seabed. Ships sailing over the wreck, fishing activities 
and floating ice will have caused most of these protruding 
parts of the ship to disintegrate and drift away over time. 
However, another scenario is that the location was chosen 
as anchorage long after the sinking of the vessel discussed 
here and (part of) an anchor was lost during normal an-
choring. Such an action would also have contributed to 
the wreck formation process (figs 14.9a and b and Plate 
14.I A-14).
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Fig. 14.9a. The broken off anchor blade, which stuck to the underside of 
the bottom at midships starboard. 

Fig. 14.9b. The same view after the frames had been removed.
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14.2 The ship

During the analysis of the field data, the results of the 
reconstructed base wreck (see Nijkerk-II, Chapter 6) were 
used. In addition, the other, smaller cogs were also exam-
ined in this study.

14.2.1 Documentation and reconstruction

Documentation
The wreckage was measured by hand in situ and drawn 
to a scale of 1:20. Top views were made of the parts found 
separately and of the load of bricks, as well as the distri-
bution of the finds, of the ceiling and bilge ceiling and 
a detailed overview of the mountings of the first mast 
step. Furthermore, a longitudinal section was made over 
the keel plank and the stern and stem, fourteen cross sec-
tions over the frames and one over the load of bricks. In 
addition, an overview of the shell was drawn, with on it 
a sketch of the structure of the wood, in connection with 
the clearly visible ‘brother and sister’ pattern. In addition, 
sketches were made of several frames to indicate from 
which part of a tree they had been taken (Section 14.2.2).

The Geometric Department made stereophotogrammetric 
recordings in two phases, while the various excavation phas-
es were recorded in slides and black-and-white photographs. 
In 2007 the constructions of the stern and stem hooks, 
which are standing in the open depot of the RCE-Lelystad, 
were drawn in detail on a scale of 1:10 for this research re-
port (figs 14.10a and b and 14.11a and b). The shell strakes 
are numbered from the keel plank to the inwale and from 
aft to fore (strakes A to G). The frames are numbered 0 to 
29 (from the foot of the stern to the V-shaped floor timber 
against the stem and -1 to -3 (from the lower to the upper 
floor timbers against the stern).

Reconstruction
The bottom with keel plank and stern- and stem hooks, 
the remnants of planks from the sides and the frames 
found in construction together provided reliable informa-
tion for the reconstruction of the underwater hull and the 
lower parts of the sides. Thanks to a happy coincidence, 
the upper part of the starboard side had broken off at the 
bow. It was lying above the forebody of the ship, together 
with a complete, clinker-built futtock (24). Together with 
the complete 2 futtock of the port side of the afterbody, 
which had also been found separately, this provided very 
reliable information about the height of the sides of the 
fore- and afterbody of the vessel and the total number 
and width of the strakes on both sides of the keel plank. 

14.  The comparisons used are the Marknesse cog, Chapter 12 and Hocker & Vlierman 1996; also see the Almere-I cog, chapter 16.

The remains of the aft deck, together with the deck beam 
found in the afterbody, provided reliable information about 
its construction, its position and its height in relation to 
the keel plank. Lathes on the ceiling, square holes in the 
22 frame and grooves in the mast step are indications of a 
construction around and mainly in front of the mast, while 
wear marks in the top of the keel plank between the 22 
and 23 frames make it likely that the tube of a pump was 
located here during the final phase of the ship’s life.

Comparison with some vessels made it possible to make a 
realistic reconstruction of the decking, the transverse con-
nections and their construction and of the inwales of the 
ship (Plates 14.II and 14.III).14  Taking into account differ-
ences in dimensions due to shrinkage, drought, expansion of 
the wood due to moisture, deformations plus the possibility 
of measurement errors and the rounding off of measure-
ments when drawing to scale 1:20, the plank lines of the top 
and side views were brought into line and can be assumed 
to vary no more than a few centimetres, if at all from the 
original sizes. All main sizes mentioned are rounded off to 
10 cm.

14.2.2 Construction and layout of the hull

Keel plank
The overall length of the keel plank, together with the keel 
parts of the stern- and stem hooks (from the rear of the 
stern hook to the front of the false stem at the bow), is 13 
m. The keel plank itself is 10 m long and approximately 10 
cm thick. It is 20 cm wide aft and 23 cm wide fore, while 
it is 30 cm amidships (Plate 14. II B). The keel plank is 
almost rectangular in cross-section and has rounded (worn?) 
corners at the bottom. The keel plank has 20 cm long slop-
ing flat scarfs as connection to the stern- and stem hooks, 
which run from front to back and from top to bottom. Both 
ends are attached to the hooks with nails. A row of five 
nails going from the inside out and two rows of two nails 
from below are located on the sloping flat scarf that is the 
connection to the stern hook. Two rows of three nails have 
been used for this purpose on the scarf connecting the keel 
plank with the stem hook. The nails are slightly convex and 
have heads that were forged into four planes (diameter 15 
and 25 mm). None of these nails is protruding through the 
keel plank or stern and stem hooks.

At 6 m from the rear of the stern hook, a treenail with a 
diameter of 2.5 cm was placed just off the centre of the 
keel plank. Two more treenails were placed at 6.5 m, one 
with the same diameter, the other measuring 4 cm. The 
thinner of the two is located 6.5 m from the rear of the aft 
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stern hook, the wider of the two treenails is located 6.5 m 
from the front of the false stem fore (Plate 14. II B). All 
three treenails are located between the frames. The two 
thin treenails were probably used during the construction 
of the vessel to determine the approximate centre, but must 
in any case and almost certainly indicate the location of the 
temporary frames during construction. The thick treenail 
was more likely a plug for the hole where, during cleaning 
at the shipyard (rinsing out cargo residues such as brick 
grit), the water was drained out of the ship. The sides of the 
keel plank do not have a rabbet for attaching the garboards, 
these A strakes were placed cold against them and were not 
attached to the keel plank. Between the frames 21 and 22, 
22 and 23 and between 23 and 24, wear marks could be 
seen in the top of the keel plank. These are indications that 
(at one point) the tube of a pump had been placed here.

The stern hook
The length of the stern hook (from the back of the heel, 
which acted as a protection for the front of the rudder) 
to the front of the sloping flat scarf connection to the 

keel plank is 1.35 m (figs 14.10a and b). The end of the 
sloping flat scarf is 20 cm wide and measures 7 cm at the 
back. The keel section is slightly trapezoidal in cross-sec-
tion and has the same thickness or height (10 cm) at 
the point of connection with the keel plank. Some 50 
cm from the flat scarf, it suddenly increases in steps to a 
height of 17 cm. This line then continues for almost 60 
cm to the rear and then goes upwards and backwards in a 
chamfered line towards the flat scarf with the stern. The 
highest point protrudes 70 cm (measured at right angles) 
above the keel line. The bow also has a trapezoidal cross 
section, is at the widest on the inside and measures 8 cm 
at the back. The sides of the keel part of the hook are cut 
into the wider rear part up to 2 cm beyond the beginning 
of the elevation, in order to have enough wood at this 
critical point for a watertight connection of the garboards, 
which were then nailed into a rabbet, twisted to almost 
vertical. The rear line of the hook/stern beam sits at an 
angle of 119° to the keel line. The rear end appears to be 
slightly worn at the bottom over a length of about 20 cm.

Fig. 14.10a. The stern hook with the fragments of the sternpost and the 
false stern with the iron gudgeon. 

Fig. 14.10b. The sternpost knee construction with the gudgeon. 

50 cm
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Sternpost
The inside of the sternpost was placed on and against the 
stern hook. It is attached to the stern part of the hook with 
a treenail (diameter 2.5 cm) and with three nails through 
the lower part plus one through the upper point of the stern 
hook. It is likely that only the A strakes or garboards were 
nailed to the front of the beam in a rabbet that was cut out 
stepped and slightly bevelled and is approximately 3 cm 
deep. Before the ends of the other strakes had been fixed to 
them, the rabbets had been smooth towards the top. The 
iron gudgeon (the lowest suspension point of the rudder) 
was located with the lowest, aftmost point at 50 cm above 
the keel line and was positioned at right angles to the rear 
line of the stern beam. The flat, T-shaped ‘wings’ are approx. 
7 mm thick and gradually become thicker (10 mm) towards 
the 60 mm high hanging ring. The almost rectangular 
plates of the wings (260x100 mm) are fixed with seven nails 
on both sides onto the sternpost and stern hook. The wings 
were originally also attached to the false stern with two bolts 
or nails. A 15 mm thick ring was forged inside the curved 
end of the gudgeon (with a thickness of 10 mm). The ring 
had an opening of 55 mm diameter, which formed the hole 
for the lowest rudder pin. Only 1.1 m was recovered from 
the sternpost, which originally had of course been longer 
and almost certainly consisted of a single piece of wood.

False stern
Above the heel of the stern hook, a part of the false stern, 
about 85 cm long, was preserved. It was attached to the 
back of the hook with three nails under the gudgeon. The 
beam is slightly trapezoidal in diameter (7 and 8 cm wide), 
only 5 cm thick and only partially fills the space between 
the stern hook/-post and the gudgeon’s ring. There are 
holes in the wings of the gudgeon between the ring in 
which the rudder was suspended and the back of the false 
stem (diameter 14 mm), through which the gudgeon had 
originally been attached to the false stem with two nails or 
a bolt. However, in the situation found during the excava-
tion, these holes were located behind the false stem. We can 
conclude that the replaced false stern was a clumsy repair, 
which was too thin. The vessel must have originally had an 
false stern with a thickness of 7-8 cm.

Rudder
The iron gudgeon on the stern indicates that the vessel had 
a stern rudder. Neither the rudder nor the upper suspension 
point was found during the excavation. Plate 14.II A shows 
what the rudder and the suspension most likely looked like.

Stem hook  
The stem hook was also completely preserved (figs 14.11a 
and b). The length of the sloping flat scarf with the keel 

plank to the front is 1,8 m. The scarf had a width of 23 
cm, and on the front at the bottom 8 cm. The keel section 
is 10 cm thick, but – just like the aft stern hook – some 
50 cm from the flat scarf, it suddenly increases in steps to 
a height of 17 cm. From this point onwards, the line then 
runs bevelled upwards and forwards over 25 cm, where 
the flat scarf with the stem starts. The (broken off) top, 
measured at right angles to the keel line, had a height of 
77 cm above it. The line from the front of the hook (and 
from the missing sternpost) sits at an angle of 122° to 
the keel line. The keel section is increasingly trapezoidal 
in cross-section towards the front. The attachment of 
the garboards is similar to that on the stern hook. In the 
sides, 3 cm deep rabbets were cut out on the inside of the 
ship to attach the ends of the garboards. These rabbets 
ran through into the stempost, which was not found. The 
stem hook is attached to the keel plank with two rows 
of three nails: one row from the inside to the outside, 
the other the other way round. The nails were not driven 
completely through the wood. On the scarf, the stempost 
was attached to the hook with a treenail (Ø 3 cm). It was 
no longer possible to determine whether this treenail had 
passed (blind?) through to the false stem, but it is unlikely.

False stem 
Only the lower 85 cm are left of the false stem. On the 
ship’s side, the piece fits onto the front of the trapezi-
um-shaped stem hook. It is 4 cm wide on the front and 
the highest part still preserved measures 2.5 cm (due to 
shrinkage). The thickness at the bottom is more than 
16 cm, while the thickness at the highest preserved part 
seems to be about 15 cm. This must mean that the false 
stem gradually becomes thinner towards the top. The 
underside of the stem gradually increases towards the 
front, perhaps it was made this way or perhaps this is the 
result of wear and tear. The false stem was attached to the 
lower part of the stem hook with two nails, nailed in at 
an angle. An iron plate each was attached to both sides, 
both of which were 230 mm long, about 100 mm wide 
at the ends and 40 mm wide in the middle. They are each 
fastened with six nails to the sides of the stem hook and 
the false stem. It is not known how the attachment was 
further up. It is very likely that the stempost and the false 
stem were joined together with a thick iron bolt at the 
top (Plate 14.III A). Such a connection has been found in 
other cases.

Bottom of the ship and sides
The A strakes or garboards consist of two planks, the oth-
er strakes probably were all originally made from three 
pieces. It seems that the C- and D strakes on starboard 
had four planks, but this probably was a repair (Section 
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repairs). The planks of each strake are connected with 
sloping flat scarfs of 15-20 cm in length and generally 
fastened with two rows of five nails (sometimes only three 
or four nails); one row from the inside to the outside, the 
other row the other way around. The points of the nail 
had been bent over twice and hammered back into the 
wood.15 The plank ends were about 1 cm thick and pro-
truded out of the shell at the scarfs, both on the inside 
and on the outside. The surface was still almost complete-
ly present, with more and more missing from the sides 
upwards. The parts that were found are indicated in the 
plates 14.II A and B.

Thanks to the presence of the broken off piece of the 
starboard shell found at the bow, and a futtock associated 
with it, as well as a futtock from the port side of the af-
terbody found separately, it was possible to establish that 
the vessel had seven (A to G) strakes from the keel plank 
to the gunwale. It could also be determined that the top 

15.  See also the Nijkerk-II cog, fig. 6.42.

three strakes did not end in a rabbet of the stempost, but 
rather stuck out along it. This was probably the case in 
the back as well. These plank ends were protected at the 
front by the false stem. The bottom gradually merges into 
the sides, a ‘real’ turn of the bilge is not easy to indicate 
and can only be seen amidships because of the somewhat 
angular placement of the C- and D strakes there. This 
transition gets less and less clear towards the afterbody 
and the forebody and the hull has a rounded shape in 
cross-section here, which turns into a slightly S-shaped 
form towards the stern and stem (Plate 14.III A). The top 
of the garboards and the B-courses form a more or less flat 
line rising to the sides, while the next two strakes were 
placed at a stepped angle against them. At amidships, 
the vessel has more or less straight, slightly sloping sides 
with an angle of approximately 112°. The top line of the 
keel plank is more or less equal to the top line of the gar-
boards.

Fig. 14.11b. The same. 

Fig. 14.11a. The restored stempost construction. 

1 m
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Bottom of the ship
The bottom on either side of the keel plank is composed of 
three strakes (A, B and C). The A- and B strakes are in the 
carvel-built part (as mentioned before), in a line going up to 
the bilge, the C strakes were placed at an angle to them. The 
bottom has no dead flat in the length and is clinker-built 
towards aft and fore (from V-shaped floor timbers 5 and 20 
respectively). Planks of approx. 50 cm wide and 4 to 5 cm 
thick were used for the A- and B strakes, which gradually 
become narrower towards the aft and forebody (approx. 45 
and 40 cm respectively at the cross-sections over V-shaped 
floor timbers 1 and 25). The C strakes measure approx. 45 
cm amidships, and also become narrower and are about 18 
cm wide at the cross sections mentioned above. The scarfs of 
the strakes were staggered and there is a very visible ‘brother 
and sister’ pattern (Section 14.2.2).

The carvel-built planks are not connected to each other, but 
remain in place through the connection with treenails on 
the frames. The ends of the garboards are nailed into the 
rabbets of the hooks, the B- and C strakes with the ends 
in the rabbets of the stern- and stemposts, while the clink-
er-built parts of the three strakes are nailed together every 
12-18 cm in the manner described above. The C-strakes 
are connected at the top to the D strakes completely clink-
er-built. The A strakes are composed of a plank of about 
6 m in length (aft) and 6.8 m in length (fore). The three 
planks of the B strakes are 3.6, 4.8 and 5.3 m long from aft 
respectively, those of the C strakes 4.1, 5.2 and 5 m. This is 
different on the starboard side. There, the B- and C strakes 
are shorter in the middle (4.3 and 5.4 m) and have been 
extended by sections of 1.9 and 2.1 m.16 The seams of the 
scarfs are all slanted from top to bottom and from front to 
back; a logical construction, based on the obvious direction 
in which the vessel is sailing. From the places where the 
B- and C strakes turn into the clinker-built afterbody and 
forebody of the ship, the planks are 3-6 cm wider because 
of the overlap or land. Based on the depth of the rabbets in 
the stem and stern hooks and the sternpost (approx. 3 cm), 
the planks become slightly thinner towards the stern- and 
stemposts and it is almost certain that they end up almost 
carvel-built in the rabbets. No bilge laths were found.

Starboard side
From the starboard side only some parts of the lowest (D-)
strake were connected to the bottom. A broken off piece 
of the shell had been found above the forebody, which had 
originally been joined against the bow. Next to it was a 
fragment of more than 5 m long that consisted of parts of 
the F- and G strakes still connected to each other (Plate 
14.II A and B). Thanks to the front part of the shell and 
the two separately found futtocks of 2 (port side) and frame 

16.  For an explanation see the section repairs.

24, the width of the various strakes could be determined 
on these cross sections and thus also the height of the shell 
at that location. The D strake was 35-38 cm wide, while 
the E strake was quite a bit wider > 50 cm. The upper two 
strakes (F and G) were about 40 cm wide, and had proba-
bly been a little narrower towards the stern and stem. The 
staggered pattern of the scarfs probably continued upwards. 
All the planks of the shell were attached to each other from 
back to front clinker-fashion with nails that were applied 
every 12-18 cm and in the same manner as with the scarfs. 
The dimensions of the nails used are also the same as for the 
scarfs. The ends of the D strakes are the only ones that were 
nailed into the rabbets in the stern- and stemposts, just like 
the bottom strakes. The top three strakes protruded past 
the stern- and stemposts and were attached to the most 
likely triangularly chamfered back of the sternpost and to 
the sides of the stempost, respectively. The overlap of the 
planks attached to each other in clinker fashion was 4-6 cm.

Port side
From the port side, only parts of the D strakes remained 
preserved, the forebody was found separately above the fore-
ship, and some parts of the E strakes (Plates 14.II A and B).

Sintel clamped moss caulking
The planks of the shell attached to each other clinker fash-
ion were made watertight on the inside by means of sintel 
clamped moss caulking. The seams of the carvel-built bot-
tom were only caulked from the outside. The seams be-
tween the C- and D strakes were the first to be completely 
caulked from the inside. The connecting seam between the 
C- and D strakes had also been caulked from the outside 
in some places, such as on the starboard side over a length 
of approx. 3 m (amidships and in the rear half of it) and in 
the forebody on the port side over a length of 4.4 m and 0.5 
m respectively. This is almost certainly all sintel clamped 
moss caulking, which was applied as repair, not during con-
struction. The clamping of the seams mentioned first was 
carried out before the frames were placed in the ship, while 
the seams of the bottom were most likely caulked shortly 
before the launch. The seams between the stern- and stem 
hooks and the stern- and stemposts and the shell were also 
caulked from the inside, insofar this could still be deter-
mined. This is not the case at the ends of the plank scarfs 
in the strakes, but there was a thin layer of moss (‘paper’) 
between the two parts lying on top of each other.

On the outside, the seams of the planks of the sides attached 
to each other in clinker fashion were also closed here and 
there with sintel clamped moss caulking. As mentioned 
above, these are repairs. As far as observed, there was no sin-
tel clamped moss caulking used with the repair planks used 
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from the outside (Plate 14.II B), but only moss. Iron sintel 
clamps of type D2/E were used to fix the moss and the lathes 
put on top of it; this type was in use during the last quarter 
of the 14th and the first quarter of the 15th century.17 The 
oval middle part of the sintel clamps (figs 14.20-46 and -47 
and 14.21c) is about 40-50 mm long. They generally were 
used every 7.5 cm (sometimes every 6 cm) centre to centre. 
During construction, approx. 180 m of plank seams were 
caulked, which corresponds to approx. 2500 sintel clamps 
for the entire hull. This does not include the approx. 20 or 
more metres of external repairs. The moss lathes were made 
of oak approx. 1.5 cm wide and 2 to 3 mm thick and more 
or less oval in diameter, with sides of about 1 mm thick.

Identification and pollen analysis
The caulking consists of a single species of moss; peat 
moss (Sphagnum). No further subdivision of the genus was 
possible. Of the three samples examined, one originates 
from a bottom seam (47) and one between a repair board 
and the shell (49). The third sample (46) consisted of a 
combination of Sphagnum with other plants.18 Peat moss 
was usually collected in wet, muddy or peaty environ-
ments, e.g. a heath, marsh, ditch or places where reed 
grew.19 Sphagnum grows abundantly, both in upland bogs 
as well as in nutrient-poor (oligotrophic) parts of the peat 
in the lowlands of the Netherlands.

It seems logical to assume that for both practical and eco-
nomic reasons the moss was collected in an area that was 
not far from the construction site of the ship/shipyard. Pol-
len analysis of the last sample (Sphagnum and other plants) 
from the seam between the stem hook and the garboards 
shows that the sample contains little pollen and a lot of 
charcoal; 42% trees, 58% herbs. Alder 16%, oak 9%, hazel 
6%, birch 5%, hornbeam 2%, beech 1%, willow 1%, elm 

17.  Vlierman 1996a, 79.
18.  Cappers et al. 2000, 578-579 en 588 nr. 27a, b and c.
19.  Cappers et al. 2000, 584.
20.  Mook-Kamps 1997, sample 10, see also appendix.

0.5% and pine 2%. Heather 18%, grasses 11%, grasses of 
the Cyperus genus 3%, cereals 17% (buckwheat 0.3%), field 
weeds 2% (lamb’s tongue and sorrel). Local: low percentag-
es of wood fern and bracken and 15% of peat moss. Inde-
terminates: 1.7%. This means that the moss was collected 
in an area with nutrient-poor to nutrient-rich conditions; 
the beech and hornbeam will have been on richer ground. 
A cultivated area bordering a bog seems quite possible. It 
is possible that the cultivation was with buckwheat.20 But 
the tiny percentage of buckwheat suggests that this is more 
likely to be more like a ‘stray’ crop. 

Straight and V-shaped floor timbers and futtocks
The bottom and sides were kept in shape with frames (fig. 
14.12). The ship originally had 33 frames; 0-29 and -1 
to -3 (Plates 14.III A and B). In the more or less flat part 
of the bottom of the vessel, these frames were made up of 
asymmetrical floor timbers, extended on one or both sides 
with a futtock. Towards aft and fore, these are asymmetrical 
V-shaped floor timbers, most of which also form the frames 
up to the top of one of the sides, while on the other side this 
was done with a futtock. Some of the upright sections of the 
floor timbers and futtocks probably did not extend beyond 
the top of the E strake, about which more information can 
be found in section 14.2.2. The frames 0, -1, -2, 27, 28 and 
29 probably stopped under an inwale. The frames 1, 2, 3, 
23, 24 and 25 may have been recessed into the bottom of 
the inwale. The frames -2 and -3 and 26, 28 and 29 prob-
ably only consisted of a V-shaped floor timber. The scarfs 
between the two kinds of floor timbers are relatively short 
and are chamfered slightly upwards towards the shell. 

Frame 22 deviates from this; the V-shaped floor timber 
has a chamfered flat scarf on both sides, above the C and 
D-strakes respectively, which was fixed from top to bot-

Fig. 14.12. The frames and floor timbers (with remains of the futtocks) in 
the forebody, seen from starboard midships.

Spakenburg I kogge

Spakenburg I kogge
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15.13

15.12

Fig. 14.13. The limber holes in the floor timbers in the afterbody.
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tom at the back instead of at the front of the frames. 
Both futtocks were thus fixed behind it. This is a very 
unusual construction, which suggests that these pieces 
were replaced, so we are looking at a repair.21 The scarfs 
between the two kinds of floor timbers and the futtocks 
are staggered in height in relation to the frames. They are 
located above the A-, B-, C- and D strakes (Plates 14.III 
B and C). The frames are 16-25 cm wide and generally 14 
cm thick or high, some a bit lower, while the V-shaped 
floor timbers in the foreship are higher (23 and 25 cm). 
As far as could be determined, the futtocks turn less broad 
and thicker in an upward direction. A small board was 
nailed above the keel plank on top of some V-shaped floor 
timbers to support the ceiling planks. Both kinds of floor 
timbers had drain holes on the underside, which were in 
the shape of an inverted U, 5-6 cm high and 10-12 cm 
wide. There generally were two or three such holes in each 
floor timber (one above the keel plank and one above each 
A- or B strake), and sometimes two (Plate 14.III C and 
fig. 14.13). The aftmost and foremost floor timbers had 
limber holes on the starboard or port side of the hooks 
and stern- and stemposts, sometimes on both sides; these 
limberholes are generally triangular in shape.

Mast step(s) and the construction for a removable mast
A mast step was installed above the keel board (frame 16-
21; Plates 14.I B and 14.III A, B and C and figs 14.14a, 
b and c). It consisted of a block of wood of 2.25 m length 
with a maximum width of 70 cm at the front and 40 cm 
at the back. At 85 cm from the back, the sides stepped 
inwards 4 cm wide as seen from the front. At the back, 
the thickness was 3.5 cm and at 20 cm from the front 
15 cm, while from this point to the front, the block was 
chamfered down to a thickness of 3.5 cm. From the point 
where the piece was stepped on both sides to the front, 
the sides were also chamfered. Above and in front of frame 
19, there was a square hole of 28x28 cm and 6 cm deep 
cut into the top; the hole for the foot of the mast. There 
was no drain hole drilled in the hole for draining off wa-
ter. There was also no crosscut in the bottom, something 
found quite often in Flevoland shipwrecks. 22 However, 
a small cross was made on the top of the gudgeon’s ring 
(Section 14.5.1 and fig. 14.20). The exact meaning of 
these crosses is not known. It could be a dedication and/
or a protection for the ship from disaster. In this context, 
a coin placed under the base of the mast is also often men-
tioned. Among the hundreds of wrecks excavated in the 
IJsselmeer region, no coin was ever found in the hole for 
the mast. Whether or not the application of such crosses 
indicates a regional origin cannot be said either.

21.  Also see the section on the Nijkerk-II cog, section 6.3.2.
22.  Also see the section on the Nijkerk-II cog, fig. 6.26.

Grooves that are about 3 cm wide and deep were cut in 
the block from the back of the hole for the mast towards 
the front. They seem to lie a little further apart at the front 
than at the mast (35 and 28 cm). The mast step was fixed 
to the floor timbers 16 to 20 with two treenails (diameter 
3 cm) each. Slats with a width of 3 cm and rounded on 
the outside were nailed to the ceiling in front of the mast 
step in line with the grooves. They continue the line of the 
grooves in the mast step as it were, until the end of the ceil-
ing at the beginning of frame 22. Before the ceiling, two 
square holes of 6 x 6 cm and 4.5 x 5 cm respectively were 
cut into the same frame. The grooves, slats and cut-in holes 
are clear indications of a more or less rectangular formwork 
around and in front of the mast, of which the planks were 
nailed at the front against poles placed vertically in the 
cut-in holes (Plates 14.I B and 14.III A and B). This type of 
formwork is customary for masts that could be struck and 
is intended to prevent cargo from ending up here, which 
would result in the mast being unable to be struck at any 
moment. It is very likely that the formwork continued 
upwards up to the crossbeams.

After removing the mast step and cleaning the frames 
underneath, it appeared that a 34 cm wide and 2 cm deep 
section had been cut out at the mast hole in the mast step 
in the top of frame 19. The hole had slightly chamfered 
sides and was not exactly above the keel plank, but slightly 
towards the port side. Frame 20 also had two square holes, 
which corresponded in terms of location and dimensions 
and also were in line with the other two in frame 22. In 
addition to the treenails for connecting the frames to the 
bottom planks and the treenails for securing the mast track, 
other treenails were identified in the frames 16 to 20. One 
in frame 16, three in 17, five in 18, two in 19 and four in 
20. This indicates that the vessel must previously have had 
a different mast step. The number and position of the pins 
suggests that the block was approximately 1.8 m long and 
at least 50 cm wide while, judging from the one pin on this 
side, the rear section probably was narrower. It is possible 
that the hole for the foot of the mast ran through this mast 
step and that the mast was in the recess in the top of frame 
19 (Plate 14.II C). The two square cut holes in 20 suggest 
that the formwork for lowering the mast may initially have 
started before the mast.

Ceiling or loading floor
The vessel has had a completely closed ceiling or load-
ing floor. Between the two 5 cm thick and approx. 35 
cm wide bilge ceiling strakes, which gradually narrows 
towards the rear to approx. 20 cm towards, a mosaic of 
planks and boards existed which together formed the last 
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ceiling (Plates 14, I A and B and Plate 14, III, B and C). 
These planks and boards varied in thickness, 2, 2.5, 3 
and 3.5 cm. It was abundantly clear that many of these 
boards were structural elements that were installed during 
repairs which, judging from the differences in the quality 
and conservation status of the wood, were certainly not 
all carried out at the same time. The planks were nailed 
to the floor timbers in more or less random places. Some 
planks were laid over each other by means of a chamfered 
side or had a scarf of a few centimetres in the longitu-
dinal direction. It seems that one (sometimes) tried to 
make the seams as (water)tight as possible. The condition 
of most of the ceiling planks turned out to be very bad 
during the excavation, as mentioned before (fig. 10.6). 
The loading floor started a few centimetres from the rear 
of frame 4 and ended a few centimetres in front of frame 
22. The thicker mast step, protruding above the floor, 
was completely enclosed by the planks. The bilge ceiling 
strakes were attached to each frame and the hull plank 
underneath it with two wooden pins (Ø 2.5 cm), in some 
rare cases with a single one. In addition to being part of 

the ceiling, the boards also formed an essential part of the 
ship’s longitudinal bracing due to the presence of a large 
number of scarfs in the frames. Four lathes were nailed to 
the ceiling planks in front of the mast step, which held 
the planks of the mast’s formwork in place. At the back, 
some of the planks were slightly shorter. The spaces be-
tween these ceiling planks and the bulkhead that may 
have been present there were partially filled with short 
pieces of round wood that were nailed to the floor timber.

Ceiling/inwale
During the excavation, some 3 cm thick plank fragments 
were also found above the bilge ceiling strakes. The ves-
sel therefore not only had a closed ceiling, but was also 
equipped with a closed bilge ceiling in the sides up to a 
certain height. This probably consisted of two strakes, of 
which the lower ran, like the ceiling planks, from frame 4 
to 22, while the upper one most likely ran from frame 2 
to 25. Along the top of the sides, the vessel undoubtedly 
must have had a plank on the inside, or a slightly thicker 
inwale, perhaps a thicker board. This could be deduced 
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Fig. 14.14a. The mast step with the hole for the mast heel.
 

Fig. 14.14b. The mast step after the ceiling had been removed, seen 
from starboard.

Fig. 14.14c.  The mast step with the hole for the mast heel and the 
grooves for the formwork, seen from the fore portside. 
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from the shape of the heads of the futtocks of 2 and 24. 
However, it seems very possible or perhaps even probable 
that instead of planks from (approximately) these frames 
towards the stern and stem, inboard boards had been fit-
ted, in which - analogous to the cog of Marknesse23 - the 
frame heads were held (Plates 14.III A, B and C). 

Transverse connections and sail beam (with knees) and 
gangways
The vessel has undoubtedly had crossbeams for the cross 
bracing and for the support of the decks. With the ex-
ception of a deck beam under the aft deck (near frame 0), 
no transverse- or crossbeams were found. It is very likely 
that the ship had frames in a number of places that ended 
straight at the top of the E-strakes (frames 4, 11, 19 and 
22). It seems very likely that a relatively thick gangway 
(approx. 8-10 cm) with a maximum width of approx. 
40 cm (Plates 14.III A, B and C) rested on the heads of 
these frames on both sides. Judging from the construction 
found in the Marknesse cog,24 we may assume that the 
three aft crossbeams rested on the gangways. They were 
made slightly thinner at the bottom and were attached 
with treenails. The beams did not protrude through the 
shell. Also, the ends were not fastened with so-called rose 
bolts, as was found with the Dronten-I cog and with the 
Almere-I cog.25 Such rose bolts would undoubtedly have 
been found during the excavation.

The beams were almost certainly attached to the hull with 
knees, which stood on top of them and also formed the ex-
tension of the frame to the top of the edge of the side. In the 
case of the Marknesse cog, this was done with approximately 
3 cm thick treenails. The rear and front knees (on frames 4, 
19 and 22) were probably not placed directly on the cross-
beam, but as elsewhere, on the deck planks. Between the 
crossbeams above frames 4 and 11 and between frames 11 
and 19, a coaming was probably nailed to the inside of the 
gangways. The third crossbeam (above frame 19) was the so-
called sail beam. In analogy to the Markenesse cog, it almost 
certainly was heavier than the other one and probably had a 
semi-circular hole at the front, into which the aft half of the 
mast cross-section fell. In such a construction, the mast was 
usually held in place with an iron bracket.

Stringers and decks
Above the afterbody were several (parts of) planks of the 
aft deck and the only remaining deck beam (the straight 
beam that runs almost perpendicularly under the deck 
planks in the middle of the photo, fig. 14.15). During the 
reconstruction it became clear at what height and above 

23.  See chapter 12. 
24.  Modderman 1945, figs 30-32 and 36; chapter 12.
25.  Chapter 7, Hocker & Vlierman 1996, 33 and 52 and 80-81; chapter 16.
26.  Modderman 1945, fig. 29 E a and b; chapter 12, section 12.2.2.

and against which frame (0) the deck beam had been at-
tached with wooden pins placed at an angle. The recesses 
for enclosing frames in the chamfered side of some planks 
indicate that the deck ran from side to side (Plates 14.II 
C and 14.III B). It is likely that similar deck beams were 
placed at the frames -1 and 1, while the front of the rear 
deck planks ended on the first crossbeam above frame 
4. The planks had a thickness of 2.5 cm, were irregular 
in shape and lay lengthwise in the ship. The seams were 
covered with small planks of 1 cm thickness, which were 
fastened on both sides of the seam with small nails. It 
could not been established whether there was any caulking 
underneath the planks. As mentioned earlier, the knees on 
this crossbeam were probably placed on the deck planks. 
It is not certain whether the aft deck had a hatch opening 
to the aft, but it is likely. The most obvious place for this 
is above the keel plank between the beams above frames 1 
and 3 (Plates 14.III A, B and C).

From the aft deck, the crew could walk via the gangways 
to the foredeck. Based on the recesses in the sail beam 
and the crossbeam, which were found separately in the 
Marknesse cog26, it seems very likely that stringers (on 
which the deck planks lay) had also been installed on this 
ship between the third and fourth crossbeams and be-
tween the fourth crossbeam and the stem beam. The most 
likely solution is that these planks were fastened athwart 
the ship to the frames, on the stringers and on the beam 
clamps. The deck was undoubtedly fitted with a hatch 
opening. As shown in plate 14.III.B, this opening may 
have been between the third and fourth transverse beam, 
or even on both starboard and port sides. In this situation, 
however, the hatches rise above the cargo hold. An access 
to the front bulkhead is more likely to have been located 
in front of the fourth crossbeam. It seems logical that the 
hatch would have been fitted above the keel plank, just as 
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Fig. 14.15.  The remains of the afterdeck above the afterbody.
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it was in the aft deck. In that case, there could not have 
been just one stringer towards the stem, there must have 
been two, between which the hatch opening was located.

Pump
There is no evidence of a pump. There was a clear wear spot 
in the top of the keel plank in front of the fourth crossbeam, 
between frames 22 and 23, which would be an indication 
of the location of a pump tube. Noteworthy are the similar 
wear spots between frames 20 and 21 and between frames 
21 and 22. Perhaps the pump initially stood on one of these 
places or it was possible to insert a loose pump tube into the 
opening for lowering the mast inside the formwork. 

Castles
No indications were found that the vessel had an aft or 
fore castle.

Repairs
Several repairs were found on and in the vessel. The false 
stem aft that was too thin and the two short shell planks 
on starboard in the C- and D strakes between the frames 
5 and 10 in the afterbody are some examples. The ends of 
the latter transitioned almost smoothly into the original 
planks at the scarfs (figs 14.16a to c). This does not corre-
spond to the original scarfs. Here, the ends of the boards 
protrude about 1 cm above the shell. Nails hammered in 
from the outside through the original bottom planks and 
into frame 11 suggest that these ends were nailed down 
during the removal and replacement of bad parts. The 
local application of sintel clamped moss caulking on the 
outside at the clinker-built shell strakes, the ‘patchwork’ of 
planks of the ceiling and a former mast step preceding the 
current one were already mentioned above. 

In addition, repair boards with a layer of moss underneath 
were nailed in place in various spots both on the inside 
and on the outside of the shell. Another type of repair, 
possibly carried out at the same time, are the planks with 
chamfered ends, which the ship’s carpenter nailed from the 
outside into the B- and C strakes on the starboard side of 
the afterbody and almost amidships in the D strake on the 
port side. The bad part of the planks in question had been 
removed from the shell beforehand. The seams between the 
planks and the original shell planks were only made water-
tight with moss. These different repairs, which very likely 
were carried out at different times, in addition to the high 
number of repairs in total suggests that the vessel had been 
used intensively and certainly was no longer young when 
it sank. No cracks in the shell planks were recorded that 
were sealed with sintel clamped moss caulking.
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Fig. 14.16a.  Repairs. Small planks in the afterbody. 

Fig. 14.16b.  Repair. A small plank above a hole in the bottom in the 
midship section.

Fig. 14.16c.  The sloping flat scarfs in the C- and D strake, which do 
not protrude out of the shell, at starboard in the afterbody and the nails 
hammered in from the outside in frame 11.

Wood use and processing
All parts of the ship excavated (including the treenails 
and moss lathes) had been made from oak (Quercus sp.). 
The planks had been sawn with the grain or quarter sawn, 
with the sides contoured with an axe and the sapwood 
removed. Immediately after cleaning the skin, it was no-
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ticeable that the underwater hull (and probably also the 
sides) had been built with care and that the composition 
and dimensions on both sides of the keel plank were re-
markably symmetrical. This was the cause why in this 
wreck, for the first time during a ship’s excavation in 
Flevoland, more specific attention was paid to the use of 
the wood and to the use of the so-called ‘brother and sis-
ter’ pattern (fig. 14.17). This was mainly prompted by the 
wood structure of several planks, which displayed almost 
the same pattern in corresponding places on the starboard 
and port sides of the shell. Nowadays it would have been 
possible to determine whether they were indeed from the 
same tree and from how many trunks the planks of the 
underwater hull were made with the help of dendrochron-
ological research and research of the wood grain patterns. 
However, at the time of the excavation dendrochronologi-
cal research was still in its infancy in the Netherlands.27  

In the case of the wrecks in the IJsselmeer Region, a num-
ber of samples were collected per ship only from 1975 
onwards, so that such research could be carried out in the 
future if necessary. In 1985, this was done for a number 
of shipwrecks.28 The floor timbers with rising frame sec-
tions were cut from a trunk or the section of a trunk or 
branch. Figure 14.18 shows a number of floor timbers 
and V-shaped floor timbers of the ship and the part of the 
tree from which they were made, based on the established 
wood structure. The futtocks or the upper part of the floor 
timbers (if they ran through to the inwale), are slightly 
less thick and wide at the top than the floor timbers i.e. 
the parts in the underwater hull. The futtocks were cut 
from thick branches or thin trunks, the hooks and other 
knees from parts of trunks and branches, as well as the 
V-shaped floor timbers, which could also be made from 

27.  Vlierman 1983, 4.
28.  Van Holk 1986 en 1987.

crooked trunks, while the crossbeams would have to be 
taken from a single trunk. Whether there was already a 
cultivation of trees being made to grow with curved or 
forked pieces is not known. It is likely that the desired 
shapes were still selected from natural grown trees in the 
forest at that time.

Fasteners
The two thin treenails between the floor timbers of frames 
12 and 13 and between frames 13 and 14 are the only 
indications of the use of construction frames at the begin-
ning of the construction of the ship. Generally, all frames 
were connected to the hull with two treenails (Ø 2.5 cm) 
per plank width, fitted slightly staggered. The connection 
of the frames with the keel plank was made with just one 
blind treenail each. The bilge ceiling planks were pegged 
to the shell plank with two treenails (occasionally with 
just a single pin) at the same time as the frames. From 
frame 1 to the aft and from frame 25 to the fore, the 
V-shaped floor timbers were not attached to the stern- and 
stem hooks and beams. This means that for frames 1-25, 
at least twenty-nine treenails per frame were used, a little 
less to the fore and aft. The gangways and the transverse- 
and deck beams, as well as the knees placed on them were 
probably also connected in this manner, but possibly with 
3 cm thick treenails, so that 900-950 treenails will have 
to have been made for the whole vessel.

The clinker-built joint between each of the planks of the 
strakes, the connections of the scarfs and the fastening of 
the gudgeon were made with nails. The nails were 100-110 
mm long and had a convex head, forged in four planes (pyr-
amid-shaped) with a diameter of 25-35 mm (figs 14.19, 
14.20 and 14.21a). All nails were driven through the 

Fig. 14.17.  The symmetrical plan of the planking of the shell, showing the sketched structure of the wood, the cross-sections of the planks indicating 
that they have been sawn from the same tree and placed in a similar place on either side of the keel plank ('brother and sister' pattern). 
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Fig. 14.18.  Some frames with the sketched structure of the wood (knots) 
and the probable places in the trees from which they have been cut.
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overlap of two planks, bent, driven further, bent again and 
hammered back into the wood, so called double clenching 
(ijzeren naaiwerk in Dutch). For the way of applying the 
nails see the Nijkerk-II cog.29 The nails were applied every 
12-18 cm. Together with the nails used at the scarfs and 
with an average distance of 15 cm, this results in 1250 
nails for the entire hull. The smaller nails for the ceiling, 
bilge and decks are not included in this calculation. Ap-
proximately 2500 wrought-iron sintel clamps were used 
during construction to attach the moss lathes and the moss 
caulking. The iron gudgeon, the iron pieces which had 
been attached flat against the stem hook/false stem and the 
upper rudder suspension (which was not discovered during 
the excavation), the rudder fittings, the iron bracket used 
to secure the mast to the sail beam and the bolt, which 
most probably protruded through the stem hook/false stem 
at the top, were probably the only large(r) connecting ele-
ments of the vessel fashioned from (wrought) iron.

14.3 Construction data

All the excavated parts and details of the ship were dis-
cussed above, as well as the reconstruction that could be 
deduced from them. Examination of all the data yielded 
sufficient information to be able to speculate on the de-
sign, the (order of) construction, the layout, use, abandon-
ment and the formation of the wreckage and its embed-
ding in the sea bottom.

14.3.1 Design
Medieval design drawings are not known; they probably 
did not exist or were only brief sketches with some of the 
most important measurements. The vessels were built in 
accordance with the rules of thumb known to the ship-
builders. The dimensions of the available wood probably 
in part determined the main dimensions of the ship. This 
must also have been the case with the Spakenburg-I cog. 
The (reconstructed) ship looks as if it had originally been 
a vessel of beautiful lines and skilful build.

Shape
The plan of the lines, or rather, of the planks (Plates 14.II A 
and 14.III D) shows a hull with a straight keel, little sheer 
in the not very high sides and a straight, raking stern and 
stem. The stern was at an angle of 119° to the keel line, 
the stem at an angle of 122°. The ship had a stern rudder. 
The underwater hull had an almost symmetrical shape like 
a laurel leaf, was very sharp at the bottom of the stern and 
stem, got wider and wider upwards due to the sloping sides 

29.  Nijkerk-II cog, section 6.2.2 and fig. 6.42.

and had a slightly elongated, almost oval shape at gunwhale 
height. The forebody was only 10 cm wider than the af-
terbody. The forebody was relatively fully built, while the 
afterbody had a more streamlined shape and rising stern. 
In the bow and in the afterbody, the frames have a weak 
S-shape, amidships an U-shape with sides inclined outwards 
(112°). An angular rounded bilge can only be seen amid-
ships. The planks of the carvel-built bottom, which did not 
have a dead flat anywhere, were increasingly twisted towards 
the stern and stem. At certain points they transformed into 
a clinker-built construction and were attached at an angle 
of (almost) 90° to the stern and stem constructions. The 
D- and next three strakes of the sides were constructed com-
pletely clinker-built. The shape of the underwater hull sug-
gests that it must have been a good sailing vessel.

Dimensions
Two thin treenails in the keel plank may have been used to 
determine the mid-point during the start of the construc-
tion of the ship. The rearmost is 6.5 m from the front of 
the false stem and the foremost at an equal distance from 
the back of the stern hook. This length almost corresponds 
to twice the length of the reconstructed stem hook con-
struction (approx. 3.2 m). The aft stern construction was 
2.6 m long. Both stern- and stemposts will have protruded 
slightly above the hull, while the false stem may have been 
slightly longer. Thanks to the relatively large number of 
cross-sections drawn in the field (Plate 14.I D), a very reli-
able reconstruction of the ship could be made up to strake 
D. The shape of the two futtocks of frames 2 and 24 found 
separately from the ship made it possible to determine the 
position of the sides, the total number and width of the 
strakes and the height of the hull. The only deck beam 
found in the afterbody provided important information 
about the shape and dimensions of the ship at this place 
and the height of the aft deck. In general, the reconstruc-
tion presented in this study provides a realistic and reliable 
representation of the main hull shape dimensions, the 
supposed deck plan and the layout.

Classification and tonnage
The fully closed loading floor or ceiling and the closed 
bilge ceiling in the sides indicate that the vessel will have 
regularly transported loose cargo, and perhaps was even 
built for it (Plates 14.I B and 14.III A). The indications of 
a formwork around a mast that could be struck support this 
guess, while the ending of the loading floor at a few centi-
metres from the outside of the floor timbers suggests that 
vertical and transverse bulkheads may have been installed 
here, which closed off the whole. The entire, almost 8.4 m 
long hold (from frame 4 to 22), was - measured between 
the tops of the bilge ceiling - 2.4 m wide at both the rear 
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and front and 2.8 m wide in the middle. The height to 
the bottom of the gangway was 0.9 m, while the widths at 
this height and at the aforementioned locations were 3.2, 
3.4 and 3.8 m, respectively. This corresponds to an average 
width of approximately 3 m. The rough content of the hold 
is therefore 8,4x3x0,9 = 22,7 m³. The formwork around the 
mast was approximately 1.8 m long, 0.3 m wide and 0.9 
m high = approximately 0.5 m³. The net loading space was 
thus about 22 m³ or more than 20 gross tons. The spaces 
under the decks aft and fore were undoubtedly intended for 
the storage of spare materials for the ship, such as (anchor) 
ropes and sails, but also for (ship’s) tools and personal be-
longings, other parts of the ship’s inventory and possibly 
even for sleeping. If cooking ever took place aboard the 
ship, it will probably have taken place in the hold.

Choice of materials
The Spakenburg-I cog was built entirely of oak, in anal-
ogy with the other (small) cogs discussed in this study, 
with the remaining parts and fasteners used also showing 
an almost identical picture. Nothing was found of the 
mast and the spar or sprit. They were probably made of 
Scots pine (Pinus sylvestris). The shell was meticulously 
constructed in the so-called ‘brother and sister’ pattern, 
while the frames were also regular in shape and size. 

14.3.2 Construction: techniques and sequence
The characteristic construction of the keel plank and stern- 
and stem hooks in the large cogs (see previous chapters) 
was also used in the smaller versions of this type of ship. 
As the upper edge of the sides was more than half as low as 
that of the large cogs (Nijkerk-II cog 4.3 m, Spakenburg-I 

cog 1.7 m and the length 20 m and 15.2 m respectively), 
it does not appear to have been necessary for the construc-
tion to connect the sloping sides by crossbeams protruding 
through the shell. In the case of the Spakenburg-I cog, it is 
very likely that very heavy gangways were chosen instead, 
which connected the aft deck to the foredeck and on which 
three of the four transverse beams that ran from shell to 
shell were fastened. The gangways with crossbeams lay 
on short frames, finished straight at the top. Knees were 
placed on the crossbeams (and the deck planks attached to 
them), which provided the connection between the beams, 
the gangways and the upper parts of the hull’s sides. They 
were connected with (thicker?) treenails.

The ends of the upper shell strakes of the large cogs, 
which extend to the front of the stern and stem beams as 
previously noted, were also used in the smaller vessels (in 
the case of the vessel described here, the top three). The 
thicker bilge ceiling planks and probably also the upper 
ceiling planks in the sides almost certainly formed an 
important part of the ship’s longitudinal strenghtening. 
The upper ceiling planks, which are presumed to have 
been thicker, probably were extended aft and fore with 
inwales which had been placed along the top of the hull’s 
edge. They reinforced the upper edge of the hull (see the 
Marknesse cog, Chapter 12). The construction only start-
ed after it was decided which type of ship to build and 
for what kind of transport it would be used. It is possible 
to deduce from the ship that the construction was carried 
out in a number of phases according to a well-known, 
traditional pattern and in an expert manner.

Table 1. Principal dimensions of the Spakenburg-I cog

Length of the keel (including stern- and stem hook) 13.0 m

Length of the bottom (between the rising stem- and stem hook) 11.8 m

Greatest width of the bottom (at frames 13-14)   3.1 m

Overall length at gunwale level 15.2 m

Overall width at gunwale level (at frames 13-14) 4.8 m

Height of the stern (keel line to top gunwale level)   2.2 m

Height of the stem (keel line to top gunwale level)   2.7 m

Height of the side amidships (keel line to top gunwale level at frame 11)   1.7 m

Length of the stern 2.6 m

Length of the stem 3.2 m

Height of the hold 0.9 m

Length-width ratio of the bottom 3.8:1

Length-width ratio at gunwale level 3.2:1

All measurements are rounded to the nearest 10 cm.
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Construction phase 1: keel plank, stern- and stem hooks, 
stern- and stemposts and temporary floor timbers
After being sawn, cut and adzed into shape, the keel 
plank and stern- and stem hooks were probably the first to 
be assembled on a wooden frame. Subsequently, the stern- 
and stemposts were placed and braced. The shipbuilders 
probably only cut the rabbets into the stern- and stem 
hooks and beams in order to attach the ends of the bottom 
strakes into them when that strake was being installed. 
Two thin treenails in the keel plank are the only indi-
cators of the temporary attachment of building frames. 
They seem to have been sufficient for the temporary at-
tachment of the ends of the two planks of each A strakes 
and were then removed. The chamfered scarfs between the 
keel plank and the stern- and stem hooks were provided 
with a thin layer of moss (paper) before they were nailed 
together.

Construction phase 2: bottom strakes
The A strakes were the first to be formed and installed. 
As mentioned above, the temporary use of two building 
frames in the middle of the ship seems to have been suf-
ficient to be able to do this without too many problems, 
because the ends of the pre-formed planks were nailed 
against and into the rabbets of the stern- and stem hooks. 
The other ends could easily be clamped against the un-
derside of the building frame in the middle of the ship 
with a prop or support (a thin post). Hence, just two 
frames were sufficient during the start of the construction 
of the underwater hull. Next, the three planks of the B 
strakes were placed in the same manner, from aft to fore. 
The use of two frames also seems to have been sufficient 
for these planks. The aft planks are rather short and are 
largely nailed to the garboards in clinker-built fashion. 
The second plank was nailed to the scarf of the first plank 
and could be clamped with a prop amidships to the aft 
building frame. The third and foremost plank was fitted 
just like the first, aftmost plank. The planks of the C 
strakes followed in the same manner. In order to make the 
transition from carvel to clinker-built, the matching parts 
of both planks were chamfered. Each time before the fol-
lowing plank was placed against the previous strake, the 
outer edge of the lower plank was chamfered at the parts 
to be attached to each other clinker-built fashion. In the 
case of the carvel seams, the boards touching each other 
were partially chamfered on the outside. In both cases, a 
triangular opening was created with sides of approximate-
ly 2 cm, intended for the insertion of the sintel clamped 
moss caulking.

Construction phase 3: (V-shaped) floor timbers above the 
carvel-built part of the bottom and the D strakes
During the third construction phase, the floor timbers and 
the V-shaped floor timbers were placed on the carvel-built 
part of the bottom (frames 6 to 20). Some of them con-
tinued on one side above the D-course and could only be 
cut into the right shape and installed after this strake had 
been placed as well. It is therefore quite possible, that in-
itially a part of these fifteen floor timbers was cut to shape 
and placed, and only then the D strakes were cut and after 
that, the floor timbers that ran up to the D-strakes.

Construction phase 4: shell strakes E to G and the ap-
plication of sintel clamped moss caulking
As soon as the underwater hull was sufficiently solid in 
shape, the planks of the E- to G strakes could be fitted. This 
was followed by waterproofing the seams of the clinker-built 
shell strakes between the stern and stem hooks/beams and 
the plank ends of the shell strakes on the inside of the ship.

Construction phase 5: Futtocks of the frames in the 
carvel-built part of the ship, V-shaped floor timbers and 
futtocks in the after- and forebody, the bilge ceiling, the 
upper ceiling strake extended with an inwale and the 
mast step
In order to give the ship’s hull sufficient strength, the fu-
ttocks of frames 6 to 20 were attached to the sides in this 
phase. It is likely that some temporary connections were 
also made to determine the desired width of the ship and 
to consolidate this during the further construction. It is 
also quite possible that the gangways, with the crossbeams 
lying on them, were already installed in this phase. This 
would mean that no temporary cross-connections were 
required. Subsequently, the fashioning and placing of the 
V-shaped floor timbers and futtocks took place in the af-
terbody and forbody (respectively behind and in front of 
the ends of the gangways), and the fitting of the two bilge  
planks and ceiling or inboard planks along the upper edges 
of the sides. These were probably extended on both sides 
towards the stern and stem with an inwale, partially rest-
ing on the frame heads and in which a number of them 
had been sunken. All frames plus the bilge ceiling were 
then pegged to the shell, generally with two treenails per 
plank width. The mast step, which had been fashioned by 
then, was then fixed to the frames with blind treenails.

Construction phase 6: gangways with coamings, cross-
beams, deck beams, decks, knees on the crossbeams, 
windlasses and bollards  
The rising timber parts or futtocks of frames 4, 11, 19 
and 22 were levelled at the top and did not run further 
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than about the top of strake E. The heavy gangway planks 
were placed on the first three of these frames and enclosed 
the frames located between them. The three crossbeams 
were inserted at the bottom across the width of the 
gangway, so that they partially subsided in between. The 
knees were then placed on the crossbeams, which formed 
the connection with the upper sides. Knees, beams and 
gangways were pegged together. Between the crossbeams 
1 and 2 and between 2 and 3 (the sail beam) a so-called 
coaming was placed against the sides of the gangways. 
It is not known whether there were hatches over the re-
sulting openings in the holds. No indications of this have 
ever been found in late medieval ships. The earliest exam-
ple dates from around 1600.30 In this ship, notches were 
found for the first time on the coaming, on which the 
hatches had been placed.

In the after- and forebody, deck beams were installed, 
which were fixed between and against the frames with 
treenails. In addition, the foredeck most probably had 
stringers, on which transverse deck planks were attached. 
On the shell sides, these planks must have been placed on 
a shelf clamp. The planks of the aft deck lay in the longi-
tudinal direction of the ship. No indications were found, 
but it seems plausible that the vessel must have had a 
windlass for hoisting the sail and for lowering and erect-
ing the mast and the spar or sprit. The windlass was most 
likely attached to the first crossbeam at the front of the 
aft deck (Plates14.III A, B and C). Another windlass for 
the anchor on the foredeck also seems desirable. The ves-
sel undoubtedly also had bollards. These may have been 
formed by futtocks that protruded above the sides.

Construction phase 7: Ceiling, belaying rack, pump, 
rudder, mast, rigging, spar or sprit and sail and the sin-
tel clamping of the seams on the underside of the bottom
During the final phase of the construction of the vessel 
before launching, the ceiling, transverse bulkheads and 
the formwork for the mast step were placed and the seams 
of the bottom were fitted with sintel clamps on the out-
side. Some of these operations may also have been carried 
out while the ship was in the water. The installation of 
the mast and rudder will probably have been carried out 
during the latter situation. In this final phase of the con-
struction, other fittings such as for example the belaying 
rack, and all kinds of smaller aids for operating the ship 
and securing the rigging were also fitted. The belaying 
rack could also be integrated into the inwale along the 
upper side of the vessel in the after- and forebody of the 
ship, but then had to be installed during construction 
phase 5. This last phase saw the pump being placed and 
the hatches covering the openings of the spaces under the 

30.  Shipwreck B 71 Oostelijk Flevoland, file at RCE-Lelystad. 

aft- and foredeck. Finally, the spar or the sprit and the sail 
were fitted to the mast and the rigging was finished.

14.3.3 Characteristics
The data recorded and subsequently analysed showed the 
following elements to have been characteristic for the 
Spakenburg-I cog.

Keel plank
The vessel has a keel plank, which is more than twice 
the thickness of the shell strakes. Aft, the plank is 20 cm 
wide, and fore 23 cm, while from both ends it gradually 
widens to 30 cm towards the centre. The keel plank is 
almost rectangular in cross-section and is fitted between 
the keel parts of the stern and stem hooks by sloping flat 
scarfs like a connecting beam.

Hooks       
The stern- and stem hooks were cut from a naturally 
grown form of a trunk/branch of a tree and gradually be-
come less broad from the top to the bottom and from the 
inside to the outside (trapezium-shaped in cross-section). 
They form the aft and fore parts respectively of the keel 
plank and the lower parts of the stern- and stemposts. 
The tops of the stern and stem sections are chamfered, the 
sloping scarfs with the stern- and stemposts 

Stern- and stemposts, false stern- and stemposts and 
stern rudder
The stern- and stemposts were fitted to the hooks with 
nails and with a single treenail. The sternpost (and the 
sloping flat scarf to the hook) starts directly above the 
thickened keel part of the knee, becomes slightly less 
thick upwards and has grooves up to and including the 
D strake for securing the planks ends. The top three 
strakes continued and were nailed to the triangular back 
of the beam. The stern originally had a 7-8 cm thick false 
sternpost, which ran from the heel at the bottom to the 
E strake. The scarf between the stem hook and the stem-
post at the front started slightly above the thickened keel 
section. The stem also slightly increased upwards and was 
therefore slightly less thick in the side view. The same 
probably applied to the false stempost which presumably 
protruded from the keel line to well above the collar and 
the stem. The fore shell strakes up to and including strake 
D also ended in rabbets in the sides of the stem, while the 
strakes above them ran along the chamfered sides to the 
front. The ends of these planks were protected by the false 
stem, which was placed against them. Aft, the upper three 
strakes probably ended up with the ends against each oth-
er on the back of the stern or the ends of the planks ran 
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against those of the other side (starboard and port side). 
The ship was equipped with a stern rudder.

Carvel- and clinker-built bottom
A striking feature of the bottom was the clearly visible 
‘brother and sister’ pattern. The bottom had no dead flat 
lengthwise and ran a little upwards from the first two 
strakes next to the keel plank in a stretched line towards 
the bilges. The third strake was set carvel fashion at a 
slight angle to this. At a certain point in the after- and 
forebody (at frames 5 and 20), the carvel fitted B- and 
C-strakes widen towards aft and fore and become clink-
er-built. During the assembly of the underwater hull, not 
all floor timbers could be placed above the carvel built 
part, because it was decided to fit the scarf to the futtock 
of some frames above the bottom, and for others above 
the D-strake. This staggered application of the scarfs 
improved the structural strength in the bilges, but it 
also meant that the D-strakes had to be fitted first, before 
the structurally important bilge ceilings strakes could 
be fitted after the (last) futtocks had been attached. The 
construction of the ship seems not to have been a ‘bottom 
first’ construction, but rather a transitional form between 
‘bottom first’ and ‘shell first’.

Loading floor/ceiling, mast step, casing and repairs
The vessel had a completely closed ceiling or loading 
floor, with a short mast step integrated into it, and was 
bounded in the transition from the bottom to the sides 
by thicker bilge ceiling strakes, which also fulfilled an 
important bracing function in the construction in connec-
tion with the scarfs in the frames on both sides. Above the 
bilge ceiling, the frames were concealed by two touching 
ceiling planks, while the rear and front of the cargo hold 
were probably closed with bulkheads. There was a wooden 
casing around and in front of the mast, so that the mast 
could be lowered at all times. Such a casing was in fact 
intended to prevent a loose or sliding load from lying in 
front of the mast. It can be deduced from the cut section 
and extra treenails in the frames under the mast step that 
the ship originally had had a different mast step. The 
mosaic of planks and small planks of the ceiling indicate 
that it has been repaired several times. A large number of 
repairs on and in the shell and the replacement of the false 
stern support this impression.

Clinker-built sides and double clenching 
The D-strake was also installed at a slight angle to the 
C-strake. From the top of the D-strake upwards, the 
planks of the strakes from the stern to the stem were com-
pletely clinker-built and amidships the planks were at-
tached to each other in an almost outstretched line, raked 

outwards. This was carried out with nails, bent over twice 
and driven back into the wood, called double clenching 
(ijzeren naaiwerk in Dutch). This construction method 
makes it possible to install the planks without any frames 
strake for strake. The shell strakes were probably fitted in 
one phase up to the top. The V-shaped floor timbers and 
futtocks in the after- and forebody could only be placed 
after the seams in the clinker-built part of the underwater 
hull had been fitted with sintel clamps.

Caulking method
The seams between the parts of the shell strakes that were 
attached in clinker-built fashion to each other were only 
provided with sintel clamped moss caulking on the inside 
of the ship. The seams between the carvel/built parts of 
the bottom were caulked from the outside shortly before 
launching. The sintel clamped moss caulking in some 
parts of the seams on the outside of the clinker-built part 
of the shell is almost certainly the result of repairs.

Gangways, crossbeams and decks
The vessel most likely had thick gangways with three of 
the four transverse beams placed on them. This, together 
with the knees placed on top of the crossbeams, made for 
strong cross bracing. The crossbeams were not connected 
to the shell with rose bolts, but with knees, which also 
formed the connection with the upper sides of the ship 
and kept it in shape. The (thicker?) upper ceiling strake, 
directly below the top of the shell, formed an important 
part of the upper deck construction of the sides and the 
longitudinal bracing. These strakes had probably been 
made heavier aft and fore (like an inboard) and they also 
formed the belaying rack at certain points. It was not 
possible to determine whether the vessel was fitted with a 
gunwale. However, based on the types of cargo that were 
probably transported, this seems likely. As can be seen in 
the plates, the gunwale may very well have been open at 
the top between frames 4 and 22. The gangways formed 
the connections between the aft and foredecks, while the 
coaming attached to them would not have been as high. 
The decks probably contained access hatches for the rear 
and fore holds.

Fasteners
Oak treenails were used to attach the frames to the shell 
planks. It was not recorded whether wedges had been 
struck into the treenails. They were hammered from the 
outside to the inside into pre-drilled holes. It is possible 
that hicker treenails were used by means of the crossbeam 
constructions with the gangways and the upper shell. The 
clinker-built shell planks were fastened with wrought-
iron nails, the ceiling and deck planks with smaller ones. 
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The moss caulking and the moss lathes attached above it 
were secured in or above the seams with wrought iron sin-
tel clamps. Relatively few heavy wrought-iron connecting 
elements were used in the ship: the rudder fittings, the 
suspension points for the rudder at the stern and possibly 
a bracket for securing the mast in place. Blocks or rigging 
were not excavated, with the exception of a piece of rope 
and an iron ring, the mast and the spar or sprit.

14.3.4 Use

Function
The construction and execution of the ship make it abso-
lutely clear that we are dealing with a cargo ship for the 
transport of - at least also - loose cargo. The load of bricks 
found at the excavation is an example of this, despite the 
fact that in this case, it may have had a different purpose. 
The two bricks and the grit of other bricks found in the 
ship, are in any case proof of a cargo transported previ-
ously. The two large openings between the three rear 
crossbeams also indicate the desirability of being able to 
relatively easily load and unload large and possibly cum-
bersome objects or parts (e.g. construction timber and 
piece loads). The elongated shape, the relatively low sides 
and the mast that can be struck make it clear that the ship 
was an inland vessel, a freight vessel designed to bring her 
cargo into the cities or up to the walls of a city or a castle. 
The maximum draught in loaded condition would have 
been about 1.25 metres.

In determining the length and width of the ship (15.2 
and 4.8 m), the builder may not have taken into account 
(or may not have needed to take into account) the com-
mon sizes of the main Dutch locks at the time. It was not 
until 1536 that Charles V allowed the construction of a 
new lock on the east side of Gouda. This was wider (al-
most 16 feet) than the Gouda Inner Lock and many other 
locks.31 If these measures were expressed in Amsterdam 
feet, the new lock would have been about 4.5 m wide, if 
in Rhineland feet, it would have been about 5 m wide. 
It seems that at the time of the launching of the cog, 
the Dutch locks could not be passed with this ship. This 
information and the location of the wreck suggest that 
it was a ship built especially for the coastal area of the 
Zuiderzee and the adjacent waters that were suitable. The 
ship may have had a relationship with Bunschoten, which 
perhaps even was the home port and the location of the 
shipyard where the cog was built.

31.  Smits 1995, 468.

Wear and tear and repairs
The rounded corners on the outside of the keel plank and 
stern and stem hooks may be the result of prolonged use. 
The traces indicating that the mast step discovered was not 
the first, the many times repaired loading floor, the repairs 
on and of the shell and the replacement of the aft false 
stem, the futtock of frame 22 and the short inset planks in 
the B- and C strakes on starboard also suggest a relatively 
high age at the time when the ship sank permanently.

14.3.5 Dismantling and sunk on purpose
The high age of the vessel and its general condition, 
which may have been considered to no longer be seawor-
thy, suggest that the vessel was abandoned and, for exam-
ple, sunk on purpose in an inlet next to the shipping lane 
or perhaps even used as a ‘plug’ to close a hole in a dike. 
In order for the vessel to sink, a hole in the bottom may 
have been pulled with an anchor, during which action the 
anchor blade was broken off and left behind. The (valua-
ble) load of unused bricks could thus be explained (com-
bating such a calamity) and has then served to effectively 
sink the vessel and keep it in place.

14.3.6 Wreck forming and embedding
The ship was probably sunk completely on purpose after 
all the objects and any parts of the inventory that were 
considered to be of some value had been removed before-
hand. The ship sank almost upright into the soft, humor-
ous Almere-deposit, as a result of which there is hardly a 
layer of washed-out sediment underneath the wreck. This 
supports the idea that the vessel may have sunk into a 
hole already partially filled with eroded material. The dis-
turbances found higher in the profile may have occurred 
later as a result of the disturbance of the highest parts of 
the ship when the wreck protruded above the newly cre-
ated seabed, as a result of the eventual clearing of the land 
by the sea.   
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14.4 Model

A scale model of the Spakenburg-I cog has not (yet) been 
made.

14.5 Inventory

14.5.1 Find distribution
It has already been indicated in sections 14.1 and 14.3.6 
that hardly any finds were discovered in the wreckage 
and that the ship was most likely abandoned and sunk on 
purpose. Moreover, the objects that were discovered were 
fragmentary and clearly no longer of value. All objects 
have been included in the find list, while the locations of 
the finds are indicated in plate 14.I A.

14.5.2 Ship’s equipment and inventory

Ship’s equipment
An iron gudgeon was attached to the stern construction 
(figs 14.19 and 14.20). On the upper edge of the ring on 
which the rudder was resting, there was a small crosscut 
exactly in the middle of the back of the ring, perhaps a 
sign of consecration or protection against harm. On the 
starboard and port sides, this upper edge shows clear signs 
of wear and tear, indicating long use. Different sizes of 
nails were used in the ship (figs 14.20-8, -9-1 to 5, -10-
13 and 14, -10-20 to 22, -10-24, -11-1 and 2 and -12-1 
and 2 and 14.21a). The heavy iron nail (8) was found un-
attached in the stern and most likely came from the cross-
beam construction or another construction in that area 
(windlass?). The nail was inserted through 7.5 cm thick 
wood and had been bent at right angles and hammered in. 
The five iron nails under 9 were found scattered through-

out the ship. Some of them are straight and may, due to 
their length, have served, for example, as a connection 
of a futtock to a floor timber. The two bent specimens 
may have been used to attach the D-strakes to the head 
of a futtock. The six iron nails under 10 are examples of 
so-called doubled clenched nails, which were used for the 
connection of the shell planks to each other and the scarfs 
in the strakes. The iron nails (11), which are approximate-
ly 80 mm long, were used to fasten the ceiling planks to 
the frames. This also applies to the longest nail 12. The 
other, small nail was probably used to fix the 1 cm thick 
planks, which were placed over the seams in the aft deck. 
The sintel clamps used to seal the seams in the shell are 
of type D2/E (figs 14.20-46 and -47 and 14.21b). The 
broken iron ring (figs 14.20-7 and 14.21a) may have been 
part of the rigging.

Fragments of a well-preserved, woollen fabric were pre-
served in the fore hold, lying on and against the stem 
hook. The largest piece measures about 40x50 cm, the 
second-largest about 15x15 cm and the third is a piece 

Fig. 14.19.  The gudgeon on the stern post construction. 
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Table 2. Distribution of items

Category Forebody Hold Afterbody

1. Ship’s equipment sail - ring

2. Operational equipment - - -

3. Administration and navigation - - glass of a compass

4. Tools heather broom -

5. Household items - - - -

6. Cooking, eating and drinking - stoneware juglets -

7. Victuals barrel fragment, bone, walnut 
shells

bones, walnut shells bones

8. Personal equipment/weaponry shoes - shoes
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Fig. 14.20. Ship’s operational equipment. Gudgeon, ring (7), nails (8, 9-1 - 5, 10-13 and –14, 10-20 - 22, 10-24, 11-1 and -2 en 12-1 and -2), sintel 
clamps (46 and 47) and rope (38).

7

38

46

mosbreeuwsel

8 9-1 9-3 9-5 9-2 9-4

12-1 12-2

10-13 10-14 10-20 10-21 10-22 10-24 11-1 11-2

47

10 cm
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Fig. 14.22a. The woven pieces of woolen sail (15 en 16).

Fig. 14.21a. Ring. 

with a thickened edge and some loose threads (figs 14.22a 
and b). On the large piece, a small part of the thickened 
edge or selvedge is still present. These are fragments of a 
sail. Two coarse, S-twisted, spun yarns, which are twisted 
together to a Z-twisted yarn of 3 to 5 mm length, were 
used to make a sail woven in flat or plain weave. It is very 
likely that these were strips woven on a relatively wide 
loom and then sewn together. A thicker thread was sewn 
through the selvedge with whip stitching in order to rein-

force the outer edge of the sail. The strips were probably 
also joined to each other with whip stitching. The yarn 
used for this purpose was twisted from two yarns, each 
3-5 mm thick, as described above. The sail weighed ap-
proximately 700-750 grams per m². There were no visual 
traces of tar, but it was undoubtedly dipped in some kind 
of organic tar, judging by the still vaguely perceptible 
smell. This might be confirmed by research. The sail may 
therefore have originally been heavier. Crumlin-Pedersen 
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b. Bent nail. c. Several pieces of moss caulking, oak moss lath 
and moss lath with a sintel clamp (right) and the 
print of another sintel clamp (left). 

b. Reinforcement of the selvedge of the sail.

Table 3. Ship’s equipment

Category Item Number Findspot

1.1 Ground tackle   - - -

1.2 Sails                sail 15 and 16 forebody

1.3 Cordage             ring, rope 7, 38 forebody

1.4 Blocks               - - -

1.5 Windlass           - - -

1.6 Pump, drain      - - -

1.7 Navigation aids - - -

1.8 Boats - - -

1.9 Spare parts      - - -
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writes that more recent woollen sails used a fabric of ap-
proximately 500 grams per m² for a small sail of 20 m², 
and for a sail of 60-130 m² needed approximately double 
the amount.32  The Spakenburg-I cog probably had a sail 
of about 7 m wide and 9 m high (approx. 65 m²), which is 
quite similar to the data from Crumlin-Pedersen.

A small piece of rope was found between the floor tim-
bers in the forebody. It was made of vegetable fibres. The 
approximately 3.5 cm thick piece of rope (fig. 14.20-38) 
probably came from the rigging. It was twisted out of two 
cable strands, which in turn were composed of six twisted 
yarns.

The broken blade of a large anchor (figs 14.9a and b) 
which was discovered stuck into the underside of the 
bottom certainly was not part of the cog’s equipment, 
but must have been lost by another vessel. For example, 
during the earlier described possible process of using the 
ship as a ‘plug’. 

Operational equipment
Nothing has been found in the ship that can be consid-
ered part of the operational equipment. 

Administration and navigation
On the starboard side under the ceiling, traces of writing 
chalk have been found between several floor timbers (41). 
Pieces of chalk were used to mark parts of the cargo. A 
quarter of a round window glass that was 2 mm thick 
(figs 14.23-4 and 14.24) almost certainly comes from 

32. Crumlin-Pedersen 1997,190.
33. Ship wreck H 41 Eastern Flevoland; Vlierman 1991, 102.

a compass, presumably a so-called ‘botervloot’ (‘butter 
dish’) compass. Such compasses were turned out of one 
piece of wood or were composed of a round, flat wooden 
base around which a relatively low and thick wall of staves 
was made. A few completely preserved specimens have 
been found in a fish transport ship, a so-called ‘ventjager’ 
(transporting the fresh fish caught by other ships to the 
land and fresh food to the ships), near Swifterbant.33 They 
date from about 1700. The glass from the Spakenburg-I 
cog may, in view of its location (in the stern between the 
rafters and under the aft deck), be regarded as part of the 
original inventory of the cog. It is the earliest example 
so far of the use of a compass on board a cargo ship that 
sailed the Zuiderzee.

Tools
In order to be able to repair the ship, there are almost 
always some tools on board. It is therefore striking that 
they are completely missing in this ship, and all the more 
reason to think of the ship as having been abandoned, 
with everything of any value having been taken away 
before it was sunk on purpose. The only maintenance tool 
found was a 30-40 cm long heather broom (19) that lay 
above the stem hook. It was of very poor quality and has 
not been preserved.

Household items
On board a (small) late-medieval cargo ship, no objects 
such as chairs, cages, lighting, etc. are to be expected as 
household goods. In the Spakenburg-I cog, no indications 
of such finds were discovered. 

Table 4. Administration and navigation

Category Item Number Findspot

3.1 Ship's papers - - -

3.2 Stationery chalk 41 hold

3.3 Financial/Commercial matters - - -

3.4 Orientation and dead reckoning compass glass 4 afterbody

3.5 Timekeeping - - -

3.6 Signalling and distress signals - - -

Table 5. Tools

Category Item Number Findspot

4.1 Carpentry        - - -

4.2 Caulking and maintenance  heather broom* 19 forebody

4.3 Splicing, sailmaking  - - -

4.4 Miscellaneous  - - -



430

Cooking, eating and drinking   
The two fragments of flat roof tile of red pottery (figs 14.23-
5 and 6 and 14.24d and e) show traces of soot. On the latter 
there are also remains of mortar. They may have been part 
of a fireplace (perhaps in secondary use). They originally 
probably were parts of unglazed roof tiles of about 22-27 
cm long and 1.5 cm thick. Such roof tiles were used in the 
Netherlands until the beginning of the 16th century. Flat 
roof tiles were only found in the west of the Netherlands, 
in Flanders, northern France and England.34 In the east of 
the Netherlands, in Westphalia and the Rhine area, the 
common roof tiles were of the nun-and-monk pattern. The 
province of Utrecht lies just on the edge of the flat roof tile 
area; in Amersfoort and Harderwijk, both nun-and-monk 
roof tiles and flat tiles were named as an alternative to a slate 
roof, but east of these places, there are (almost) only nun-
and-monk roof tiles. In Utrecht, the usual roof tile type is 
1.5 to 2 cm thick and has a surface area of approx. 26x16 
cm.  

34.  Kip 1990, 92,93 and fig. 54.
35. Type IV/V, Janssen 1988, 326 table 1.

The fact that at one point fire had probably been made on 
board (for cooking) can be deduced from the nine (fragments 
of) peat sods (fig. 14.24h). These were somewhat layered 
sods from low peat bogs with occasional inclusions of fairly 
coarse plant remains. They were discovered lying near the 
stem hook and starboard next to the mast step. A piece of 
white quartz (Rhine or Meuse gravel) and the chunk of dark 
flint (probably a northern glacial erratic), displaying dents 
on almost all protruding edges (figs 14.23-53 and 14.24f 
and g), were most likely used to strike fire. They were lying 
between the floor timbers in the afterbody and on the ceil-
ing behind the load of bricks, respectively.

No cooking or eating utensils were found. A sherd of 
Siegburg stoneware and a sherd of stoneware with a 
brown iron slip (Langerwehe) on the outside come from 
two small drinking jugs. (figs 14.23-1 and -2 and 14.24a 
and b). The Siegburg and Langerwehe sherds both dated 
to the 14th century, The Siegburg sherd,35 which may be 

Fig. 14.23. Compass glass (4), roof tile fragments (5 and 6), two stoneware sherds 
(1 and 2) and fire strikers (53) and a fragment of the bottom of a barrel (17). 
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Fig. 14.24a. Sherd of stoneware (1); Fig. 14.24b. Sherd of stoneware (2).; 

Fig. 14.24c. Fragment compass glass (4); Fig. 14.24d. Fragment roof tile (5); 

Fig. 14.24e. Fragment roof tile (6); Fig. 14.24f. Piece of quartz (used as flint for fire striking?); 

Fig. 14.24g. Piece of flint (for fire striking); Fig. 14.24h. Peat.   
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dated slightly earlier, was located on the port side wedged 
under floor timber at the bottom of the bilge. The other 
sherd was found between the floor timbers and under the 
bilge ceiling on the starboard side amidships. These jugs 
must have once formed part of the inventory, but possibly 
not at the same time. A third sherd, which certainly did 
not belong to the ship, was a red earthenware sherd (3) 
found in piled up soil on the Zu IV shell layer next to the 
ship. It is a rim shard of a square bowl, dating to the (late) 
17th-18th century, which probably settled in a small de-
pression above the wreck on the seabed.

Victuals 
A small oak plank with a rounded and slightly tapered 
exterior has five holes, a residual nail and a nail hole and, 
as a result of impregnation, a barely perceptible (part of 

a) burnt-in mark. It was originally part of a barrel bot-
tom. The diameter of the barrel was approximately 39-40 
cm. The largest holes (diameter 9-10 mm) were probably 
meant for a plug, but this is less certain of the two smaller 
ones (diameter 6 mm, see figs 14.23-17 and 14.25a). This 
small part of a discarded barrel was discovered to have 
been found in secondary use, nailed to the ceiling against 
the inside of the bilge ceiling above the floor timbers 9 
and 10. It had been cut until the section was triangular, 
so as not to protrude too much above the ceiling. If it 
originally had had more than the current thickness of 
1.5 cm, it would have protruded above the bilge ceiling 
and may have served, for example, as a support for a short 
ladder that had been placed against the coaming in order 
to climb in and out of the hold. Walnuts and hazelnuts 
were once eaten on board, as evidenced by the nutshells 

Fig. 14.25a. Fragment of the bottom of a barrel (17). Fig. 14.25b. Walnuts and hazel nut (37).    

Table 8. Cooking, eating and drinking

Category Item Number Findspot

6.1 Fireplace roof tiles, quartz, flint 5 and 6, 52 and 53 near mast step, afterbody

6.2 Fire-tending tools - - -

6.3 Fuel                   peat sods 39-1-9 forebody/near mast step

6.4 Cooking equipment - - -

6.5 Eating and drinking gear        stoneware jugs 1 and 2 amidships

Table 7. Victuals

Category Item Number Findspot

7.1 Fresh-water supply barrel bottom fragment 17  hold

7.2 Supply of beverages - - -

7.3 Livestock rat’s scull 36 next to afterbody

7.4 Food provisions     walnut and hazelnut shells, bones 37, 26 - 35 forebody, amidships, and under mast step



433

found (fig. 10.25b). Ten bones were found scattered in 
the wreckage, proving that meat had been consumed on 
board. The skull of a rat was found on the port side next 
to the afterbody. It was discovered in the Almere-depo-
sition and may therefore have been from a rat that lived 
on board. The bones were determined and examined by F. 
Laarman (see appendix).

Personal equipment/weaponry
No personal equipment or weaponry is to be expected in 
an abandoned ship, at most some items that were broken or 
scrap, which might have been kept as suitable for a second-
ary use. Parts of discarded footwear, frequent finds in ship-
wrecks in Flevoland, were also found in the Spakenburg-I 
cog. Cuts from the parts of the discarded footwear that were 
still in good shape could be used for repairs, for example. 
Numbers 20, 21, 22 and 24 refer to the upper parts of four 
shoes. Of the first, the complete upper part was preserved, 
which was largely worn out along the connection with 
the sole. O. Goubitz was kind enough to impregnate and 
reconstruct the shoe; a new sole and a new stitching edge 
were added (fig.14.26a and 14.27-20). In the upper of 
number 21 there is still a piece of the lace.

36.  Goubitz, oral communication, february 1980.
37.  Goubitz et al. 2001, 111-119.

Only little has been preserved of the other three shoes and 
the pieces are in a poor state of conservation. However, it is 
clear from the remains that these were two different types 
of high shoes reaching up to the ankle, both with a single 
sole attached from the outside (without a heel) sewn to the 
upper using a stitching edge. Maybe the remains represent 
two pairs. One type was closed with laces on the side (figs 
14.26a and 14.27-20), the other pair (figs 14.26b and 21) 
was closed above the instep of the foot. Goubitz dates both 
models as typical for the 14th century, perhaps until the 
beginning of the 15th century.36 The design is similar to 
the types 50 and 60 from the excavations of the Rijksdienst 
voor het Oudheidkundig Bodemonderzoek (ROB) in 
Dordrecht, Heer Heyman Suysstraat, a closed find com-
plex of 218 shoes and many fragments. Type 50 was worn 
in the period of ca 1350-1425, type 60 ca 1380-1450. 
The complex must have been dumped around 1400 and 
covered with earth.37 
In the Spakenburg-I cog, a baldy tanned rectangular cut 
piece of leather with a rough hole inserted at the end was 
also excavated and a crumpled piece of leather (figs 14.26b 
and 14.27-25 and 23), which may have been cut out of a 
boot, shoe or other larger object at one time or another.

Fig. 14.26a. Reconstructed and restored ankle shoe or high shoe with side 
closure (20).

Fig. 14.26b. Upper leather of a shoe (21). 

Fig. 14.26c. Two pieces of leather that have been put on top of each other 
(25). 
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14.6 Cargo and merchandise

In section 14.1.1 it has already been stated that there 
was a load of bricks in the hold approximately amidships 
(figs 14.4a and b and Plates 14.I A and 14.III A). If the 
assumption is correct that the load had been placed there 
in order to effect the sinking and holding in place of the 
abandoned vessel, then these bricks did not form part 
of a cargo. However, it is almost certain that the vessel 
did (regularly) transport such loads, as evidenced by the 
pieces of brick found under the ceiling between the floor 
timbers next to the mast step (54). The two handmade 

bricks (fig.14.28), which were also found under the ceil-
ing between the floor timbers, next to and behind the 
mast step, are other examples of this. Their dimensions 
are approx. 21x10,5 x 4,5 to 5 cm. The brick pieces differ 
in ware from each other and from the load of bricks in the 
hold. The brick pieces are of a bright red and relatively 
‘soft’ ware, the two hand-formed bricks of a greyish red 
to yellowish and relatively hard ware, with a ringing 
sound when struck. The bricks of the batch in the hold 
are red and of a hardness that lies roughly in between the 
previous two. Of the approximately 900 stones excavated 
in the hold during the excavation, 100 were measured, 

Fig. 14.27. Personal equipment/weaponry. Reconstructed ankle shoe or high shoe (20, fragment of the upper leather of a shoe (21 and reconstruction 
21a) and two pieces of leather (23 and 25).  

20

21

21a

25 23

new leather

Piece of iron

10 cm

Table 8. Personal belongings and weaponry

Category Item Number Findspot

8.1 Garments - - -

8.2 Footwear       2 pairs of shoes, patch-
es from shoes?

20, 21, 22 and 24 
23 and 25

after- and forebody
afterbody

8.3 Sewing kit - - -

8.4 Tools, weapons   - - -

8.5 Cash                   - - -

8.6 Miscellaneous   - - -
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demonstrating that they are very irregular in shape and 
size. Lengths were 22, 22.5, 22.7, 22.9, 23, 23.2, 23.6 
and 23.8 cm, widths varied between 10.1 and 11.7 cm 
and heights or thicknesses between 4.9 and 5.9 cm. Many 
stones still had an imprinted edge of the mould in which 
they were formed, demonstrating that these were new, 
unused stones.

14.7 Ballast

The batch of bricks described above certainly did not 
function as ballast. The ship probably never had any (per-
manent) ballast on board, as was regularly found in the 
wrecks of fishing vessels in Flevoland.

14.8 Dating

Soil profile
Because of the disturbance of the soil profile, the date of 
the final sinking of the ship was put by R. Koopstra of the 
Soil Science Department of the RIJP between ca 1550-
1600.38 The reason for this was that the wreck had been 
covered by the Zu IV shell layer, which was deposited 
around 1600 or a little later in this area39 and ‘floated’ 
at the top of the Almere-clay package, which cannot be 
further classified. The height of the Pleistocene sand and 
the occasionally still present Holocene remains of peat, or 
in other words the relatively shallow depth of the water 
and the fact that at the time of the sinking of the ship 
there was probably a sailing route of at most 0.5-1 km 
width through the then still present low (and perhaps 
diked) clay-on-peat landscape, probably explains how it 
is possible that the Almere-sedimentation package was 

38.  Koopstra, oral communication, august 2nd, 1979.
39.  Vlierman 2006, 151.
40.  Vlierman  1996a, 79-50.

not completely deposited so shortly below or near the 
coast; there are gaps that cannot be determined exactly. It 
is therefore not possible to date the ship more accurately 
on the basis of these data than into the period as has been 
shown above. As the following will show, the soil profile 
is even unable to at least give a good global date of the 
ship’s demise. 

Finds
O. Goubitz dates the types of discarded shoes found in 
the wreck as typical for the 14th century, but occasionally 
still found in the early 15th century. The two sherds of 
stoneware are the only other objects that can provide some 
information about the date of the ship’s sinking. The 
Siegburg sherd is of a type of jug and ware that is con-
sidered to have been a common commodity in the third 
quarter of the 14th century. The jug with the brown iron 
slip dates from the same or a slightly later period. The 
only thing that can be said about the pieces of roof tile 
that may have been reused in a firebox is that such tiles 
were used to cover roofs in the (Western) Netherlands for 
a number of centuries and up until the beginning of the 
16th century. The fragments of roof tiles can therefore 
make no other contribution to the dating of the ship’s 
demise than that this probably took place before the be-
ginning of the 16th century. The stoneware fragments and 
the shoes provide the best dating information.     

Sintel clamps
The sintel clamps used in the ship, of type 2D/E, were in 
use in the fourth quarter of the 14th and the first quarter 
of the 15th century.40 Since the excavation, more and 
more precisely dated sintel clamp finds were published. 
Based on these, the type used in the Spakenburg-I cog 
may be assumed to most probably date into the late 14th 
century.

Dendrochronological research
No dendrochronological research of the wooden parts was 
carried out. During the drawing of the stern- and stem 
constructions in 2007, it was discovered that it would be 
possible to do dendrochronological research on both stem 
hooks (figs 14.10a and b). A roughly estimated 100 year-
rings were counted in the thickest parts of the keel parts, 
while the (outer) finishing ring may still be present (in 
the stem hook). In the case of the same place at the stern 
hook, this is roughly estimated about 50-80 year-rings. 
The drilling of samples could be carried out in places 
that are not conspicuous and covered almost without any 
damage.

Fig. 14.28. One of the bricks. 
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14.9 Summary

Ship
The ship, built entirely of oak, had a beautiful hull shape 
and some of the building elements that are characteristic 
of cogs; stern- and stem hook constructions connected by 
a keel plank and a carvel-built bottom, which at aft and 
fore turns into a clinker-built construction. In addition, 
the clinker-built shell planks were joined together with 
so-called double clenching and the ends of the boards 
protrude about 1 cm from the shell at the scarfs. Due to 
the relatively low sides, the transverse strenghtening of 
the ship did not involve the use of crossbeams protruding 
through the hull, but rather the use of beams that re-
mained inside the ship’s shell. Three of the - most likely 
originally four - transverse beams were pegged to the 
gangways, which lay on frames that did not fully extend 
upwards; the fourth was located under the foredeck. The 
connection to the sides was formed by standing knees, 
placed on the crossbeams and fixed to the upper side with 
treenails. The vessel had an afterdeck and a foredeck, 
connected by gangways in the sides, a mast that could 
be struck, probably with a sprit sail woven of wool, and 
was equipped with a stern rudder. The line plan or rather 
the plank plan shows a relatively low-sided hull with a 
straight keel, little sheer and a straight, raking stern and 
stem. At the rear, the stern line is at an angle of 119°, in 
front under 122° with respect to the keel line. 

Amidships, the top three strakes are attached to each 
other in an almost straight line at an angle of 112° The 
bilge is rounded at an angle, but rounded further to the 
rear and front. The frames in the afterbody and forebody 
are weakly S-shaped, while the forebody is fuller than the 
raked stern. At the fore, the ship is approx. 10 cm wider 
than at the comparable location aft. The horizontal plane 
of the sides therefore shows an almost oval shape, tapering 
towards the stern and stem. The upper three shell strakes 
continued to the rear and front of the stern- and stemposts. 
At the fore, the ends of these strakes were protected by a 
false stem, at the aft, they ended up against each other on 
the roof shaped back of the stern. The part of the hull visi-
ble above water was clinker-built. The vessel was expertly 
built according to the traditional cog building tradition 
and in a way that may best be described as a combination 
of ‘bottom first’ and ‘shell first’. The ‘brother and sister’ 
pattern of the shell strakes used during construction is 
remarkably symmetrical.

The clinker-built shell seams are only sintel clamped on 
the inside, the bottom seams in the carvel-built part only 

on the outside. What is striking is the complete absence 
of dry cracks in the outside of the skin, which would have 
to have been sealed with sintel clamped moss caulking. 
This indicates an effective and fast construction. The 
manner of sawing and of placing the hull planks will 
undoubtedly have contributed to the prevention of these 
cracks. The use of treenails to attach the floor timbers and 
the V-shaped floor timbers on the keel plank and the fact 
that the nails on the scarfs between the keel plank and the 
stern- and stem hooks did not penetrate the wood, indi-
cates that the shipbuilder acted in a very well-considered 
manner. This considerably reduced the loss of strength of 
the ship’s backbone.  

The most important, reconstructed main dimensions are:

• Length over the stern and stem 15.2 m 
at gunwale height

• Largest width at gunwale height 4.8 m
• Height of the stern  2.2 m 

(keel line to the top gunwale)  
• Height of the stem 2.7 m 

(keel line to the top gunwale) 
• Height of the side amidship 1.7 m 

(keel line to the top gunwale)  

The completely closed ceiling or loading floor and the 
closed ceiling in the sides, together with the bulkheads 
that may have closed off the cargo hold aft and fore, in-
dicate that the ship must have been intended for the car-
riage of loose cargo and (bulky) piece loads. This is sup-
ported by the formwork around the mast (which could be 
struck). The two large hold openings between the gang-
ways are another indication of this. It is unknown whether 
hatch covers were used to close the hold above these open-
ings at the time. Until now, it seems that this was not the 
case in the period in question and with this type of vessel. 
The load of bricks and the indications of the earlier trans-
port of similar loads are examples for the possible cargo 
carried by the vessel. The ship, which is not very large, 
appears to be relatively heavily built in terms of stern and 
stem construction and the thickness of the planks used. 
This fact supports the suspicion that the vessel may have 
been designed specifically or mainly for the transport of 
heavy loads/building materials.

Based on the typical characteristics, the shape of the hull 
and the design, it can be assumed with great certainty 
that this is a small cog for the transporting of cargo on 
inland waterways and the Zuiderzee. The mast that could 
be struck and the relatively shallow draught of the hull 
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demonstrate that the ship was able to sail into or close to 
a city; for example until near a building site of houses, 
city walls or a castle. The width (4.8 m) of the vessel in-
dicates that the cog probably could not make use of the 
Gouda Inner Lock and many other Dutch locks during 
its sailing period. The repairs to the vessel show that the 
vessel achieved a relatively high age (approx. 30-50 years), 
while the find location of the vessel suggests that the ship 
was abandoned and sunk on purpose either in an inlet 
next to the approach route to Bunschoten/Spakenburg 
or perhaps even used as a ‘caisson’ in a dike in which, for 
example, a hole had been dug during a heavy storm. It 
also seems not inconceivable that the vessel had a relation-
ship with Bunschoten (home port?), and perhaps even was 
built there.

Equipment and inventory
Only a few discarded parts of objects were found, which 
were once part of the inventory and the personal belong-
ings of the crew. The remnants of the woven woollen sail 
and the compass glass may be regarded as unusual finds. 
The roof tile fragments probably come from the Sticht of 
Holland.  

Dating
The two sherds of stoneware belong to jugs that may be 
considered common goods during the second half of the 
14th century. The footwear types were in vogue in the 
last quarter of that century or at the beginning of the 
15th century. The sintel clamps used in the hull were 
probably made in the last quarter of the 14th century, 
which roughly indicates the construction period of the 
ship. Dendrochronological research of the stern and stem 
construction can probably provide more certainty in this 
respect. The shoes and sherds are from old, discarded and 
broken objects. It can therefore be assumed with consid-
erable certainty that the vessel sank in the first half of 
the 15th century, most likely in the period around 1410-
1435. The estimated lifetime of the cog falls within the 
period that Bunschoten was a walled city (1383-1428).



Impression of the reconstructed Spakenburg-II cog with four blocks and the vertical beams for a construction.
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15.1 Find conditions1

15.1.1 Discovery and investigation

On 19 July 1971, a survey was carried out on lot Nz 43 
in the southern part of Zuidelijk Flevoland. A few days 
earlier, a shipwreck had been discovered during the clear-
ing of the drainage trenches. After checking the position 
with prods and examining the exposed pieces of wood, 
it was assumed that this was the bottom of a rather dis-
jointed wreck of a clinker-built vessel. The area in which 
the wood was recorded covered approximately 10x4.5 
m, while the wood lay no deeper than 0.5-0.6 m below 
the present surface and in the Pleistocene sand. On the 

1. Translated by Stefanie Hoss.
2. The shipwreck lay between the 45th and 46th ditch (560 m from the centre of the ditch Nz 43/Nz 46), 185.5 m from the Nz 42/Nz 43 ditch. It was 

located with its stem to the west-southwest, about 1.2 km northeast of the current harbour entrance of Spakenburg (figs 15.2 and 15.3) and only 
400 m east of the site of the Spakenburg-I cog (chapter 14). Topographical Map 32 B, with the highest lying parts at ca. 25 cm below the surface 
(ca. 2.2 m -NAP). Locally, the former water depth had been approx. 1.6 m Hydrographic Map 1921, average low tide.  

3. Pedersen, 1996; file Nz 43/44, RCE-Lelystad.

basis of these data it seemed plausible at the time that 
these were the remains of a vessel probably dating to the 
16th/17th century, which did not need to be reserved for 
systematic research, but which were  interesting enough 
for further investigation.2 

In the autumn of 1978 it became known that recreation 
park Eemhof would be constructed on lots Nz 42, Nz 43 
and Nz 44. In view of the intended purpose for these lots, 
a watership on lot Nz 42, a second one near the boundary 
ditch between lots Nz 43 and Nz 443, a second wreck on 
lot Nz 42 (the Spakenburg-I cog, Chapter 14) and the 
wreck to be discussed here had to be excavated as soon as 
possible. Based on its shallow location in the Pleistocene 

15The Spakenburg-II cog1

Fig. 15.1. Overview of the excavation with the frame parts found separately repositioned in their original position and the light coloured sand filling of the 
hole caused by the ship in the Pleistocene surface.
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Fig. 15.2. The find location of the Spakenburg-II cog.  

Fig. 15.3.  Ordnance map of the Kingdom of the Netherlands, 1861 (scale 1:50.000), showing the location of the Spakenburg-I and the Spakenburg-II 
cog (right) and Hulkestein Castle. 
  

Y

BAARNBAARNBAARNBAARNBAARNBAARNBAARNBAARNBAARN

BUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENBBUNSCHOTEN SPAKENB

EEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMDIJKEEMNESEEMNESEEMNESEEMNESEEMNESEEMNESEEMNESEEMNESEEMNES

HOOGLANDHOOGLANDHOOGLANDHOOGLANDHOOGLANDHOOGLANDHOOGLANDHOOGLANDHOOGLAND
HOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEENHOOGLANDERVEEN

NIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLDNIJKERK GLD

NIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEENNIJKERKERVEEN

NNNNNNNNN

5000m5000m5000m5000m5000m5000m5000m5000m5000m000000000

NNNNNNNNN

5000m5000m5000m5000m5000m5000m5000m5000m5000m000000000

47
00

00

150000 155000 160000

47
50

00
48

00
00

NNNNNNNNN

5000m5000m5000m5000m5000m5000m5000m5000m5000m000000000



441

sand and other data from the initial inspection, it was 
assumed that the wreck of lot NZ 43 could be excavated, 
documented and cleared fairly quickly. However, at the 
beginning of the excavation it became clear that this was a 
relatively complete vessel with cog-like characteristics. 

In 1979, the permanent staff of the Department of Nauti-
cal Archaeology of the RIJP excavated the wreck between 
27 April and 31 May (fig. 15.1), and the timbers were 
then transferred to the rinsing floor at Ketelhaven so they 
could be drawn in due course. Initially, a rectangular 
trench was staked out around the wreckage and a baulk 
was retained in order to study the disturbance of the soil 
profile. The northern trench was later extended to ac-
commodate the detached ship’s timbers lying next to the 
wreck and to record a disturbance caused by the ship in 
the top of the Pleistocene surface. An overview drawing 
was made of the excavated situation and of the parts of the 
ship lying above and beside the hull. The locations of the 
finds are also indicated on this drawing (Plate 15.I). The 
finds will be discussed in section 15.5 and mentioned in 
the find list.

In 1985, Aleydis van de Moortel was looking for a nauti-
cal-archaeology research project to obtain a degree from 
Texas A & M University, USA. H.R. Reinders, head of the 
Department of Nautical Archaeology of the RIJP, drew 
her attention to the as yet unpublished file of the cog-like 
vessel in lot Nz 43. In 1986/87 Aleydis completed the 
report in Texas. The result has been published in the ‘ 
Flevoberichten’ series of the RIJP.4

New insights resulting from research on the other cogs 
and additional information, such as dendrochronological 
results, indicated that it would be useful to re-examine 

4.  Van de Moortel, 1991.
5.  Koning & Ente 1986, explanation of sheet III of the soil and profile map of ZuidelijkFlevoland.

the vessel and investigate it in a standardized way togeth-
er with all other cog finds from the Low Countries. 
For the presentation in this study, the overview drawing 
of the situation as excavated and the reconstruction draw-
ings are sufficient. The available (field) data have been 
used for this purpose.

15.1.2 Geology and stratigraphy

The Pleistocene surface and covering deposits
During the 1971 investigation, the soil profile around and 
above the wreckage was found to have been barely dis-
turbed. Only the top 25 cm had been lightly ploughed. 
The southern part of Zuidelijk Flevoland has a very irreg-
ularly structured Pleistocene sand surface, which greatly 
varies in height (0.25->1.5 m below the present surface). 
On top of this sand, in which the A and B horizons are 
still largely present, remnants of the Holocene peat layer 
are still present in the deeper parts.5 The wreck lay at the 
highest point (0.3 m below the present surface) of a sand 
ridge, directly on the eastern margin of a more than 1 km 
wide depression in the Pleistocene surface. At a good 100 
m to the west, the depression was already 1.5 m deep and 
within 1 km quickly deepened northwards to > 2 m.

The site is located approximately 4.5 km east-southeast 
of the mouth of the river Eem. In view of the disturbance 
of the Pleistocene sand surface (fig. 15.4), it seems likely 
that the ship, which had probably already sunk in the vi-
cinity, was washed against the sandy outcrop and became 
stranded against it. It then worked its way into the sand. 
On both the Pleistocene sand next to the wreck and the 
redeposited sand with thin bands of humic Almere-clay 
mixed with clay found inside of the ship, there were still 

Ploeghsoil (Zu)

Zuiderzee sediment (Zu IV)

Redeposited sand with some 
humic bands of Almere clay

Pleistocene sand

Ship’s timber
O m 1 m

Fig. 15.4.  Reconstructed soil profile at frame 13/14 with the disturbance in the Pleistocene surface by the ship. 

1 m
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some remains of the lowermost Zuiderzee deposit (Zu-IV-
shell layer). Above it was the topsoil consisting entirely 
of Zuiderzee clay. There was no question of a 10 cm thick 
Almere deposit as reported by Van de Moortel.6 The soil 
profile does not provide any closer information for the 
time of the sinking of the cog than that this must have 
taken place (well) before ca 1600.

15.1.3 Prehistoric and medieval habitation
In the Pleistocene sandy outcrop on which the ship was 
stuck, two prehistoric hearths and some pieces of worked 
flint were found during the investigation. They may date 
from the Mesolithic or Neolithic periods. The nearest 
medieval settlement was Bunschoten, with Oud-Naarden 
a little further to the west.
 

15.1.4 Condition and wreck formation

Condition
Despite the shallow location of the wreck, the parts that 
still were more or less joined together were of a reasonable 
to good quality. The detached stem and some thin shell 

6.  Van de Moortel 1991, p. 17-18 and fig. 6.

planks lay within the redeposited sand or on the Pleisto-
cene surface. They were covered with Zuiderzee deposit/
topsoil. They were in poor condition (fig. 15.5) and could 
only be measured and drawn on site.

Wreck formation
It was clearly visible in the planed bottom of the trench 
on the sandy outcrop that the ship initially must have 
drifted up the sandy outcrop almost from due north with 
the stern first, initially, before becoming stuck. The ves-
sel then rocked in the water that was about 1.5 m deep 
on the spot at that time and created a hole in the sand. 
Presumably after some time, the cog again shifted some 
4-6 m southward, while (at the same time) the forebody 
turned more to the southwest. The ship finally remained 
lying with a slight list to port.

The cog probably foundered near what then was the 
southern coast of the Zuiderzee, which was most likely 
further north than the current shoreline (see also Sections 
14.1.2 and 14.1.4 of the Spakenburg-I cog). The vessel 
was unable to work itself into the hard sand any further 
and therefore, from the moment of sinking, it had pro-
truded from the seabed for the most part. The disintegra-

Fig. 15.5. Overview of the badly preserved shell planks at the portside forebody. 
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tion of the ship will therefore have started fairly quickly. 
It is striking that the forward half of the I-strakes with 
pieces of the inwale was still present, while the planks 
of the four strakes below had (largely) disappeared. This 
probably has to do with the parts of the connecting trans-
verse deck beams that were also found, which may have 
remained joined to the I-strake planks for some time be-
fore disintegrating. The first parts that came loose proba-
bly drifted away on the water. Given the shallow depth of 
the water and the proximity of the coast it can also not be 
ruled out that the highest parts, such as the decks or cud-
dies, were demolished and carried off by salvagers. Other 
parts first became partially loose and ended up beside the 
hull, where they were eventually covered with sediment.

The keel plank, stem hook and stern hook of the ship 
were still present and a large part of the stempost. Of 
the starboard side almost the entire first three strakes 
(A to C) remained, strakes D and E for more than three 
quarters and half of the F strakes. Of strake G only the 
middle plank (of three) was still present. The H-strake 
was missing, while the forward half of the I-strake was 
still present. On the port side, the first four strakes were 
fully preserved. Of the next three (E, F and G) the planks 
were missing at the stern and stem. Of the H-strake, the 
middle two (out of a total of four) planks remained. As 
with the starboard side, the I-strakes on the port side were 
still present along the forward half (Plates 15.II A and 
B). Fragments of the inwale were still attached to these 
I-planks. Of the frames, all of the (V-shaped) floor tim-
bers were discovered on the bottom, as well as a number 
of the futtocks on the sides. The V-shaped floor timber 
(A 26, Plate 15.I) which connected both sides above the 
stem post as frame 21 was also found. Furthermore, some 
planks of a small floor amidships, a transverse bulkhead, 
pieces of several transverse connecting beams, a chock 
with a hole cut in to take the heel of a mast or a stan-
chion against the port side and a few knees that once were 
placed on the transverse beams or a cuddy.

15.2 The ship

15.2.1 Documentation and reconstruction

Documentation
In addition to the overview drawing of all parts of the 
ship found in situ, supplemented by the locations of the 
finds discovered (Plate 15.I), the parts found separately 
have been returned to their original places as far as possi-

7.  Van de Moortel 1991, figs 62 and 67.
8.  Van de Moortel 1991, p. 77-79.

ble (figs 15.1 and 15.6). One section on the longitudinal 
axis and seven cross-sectional drawings (all to a scale 1:20) 
were drawn of the ship in this state. Photographs and 
slides were taken and the Geodesic Service at Delft made 
photogrammetric recordings from a Royal Dutch Air 
Force helicopter. During the excavation, the film-maker of 
the RIJP shot several takes for a film about the activities 
of the IJsselmeerpolders Development Authority and for a 
possible documentary/film about ship’s archaeology in the 
IJsselmeerpolders. In 1983, all parts stored at Ketelhaven 
were drawn to a scale 1:10.

Reconstruction
The hull, together with the loose timbers found within 
and besides it provided sufficient information to largely 
reconstruct the ship. Van de Moortel made cardboard 
replicas of the parts drawn 1:10 and used them to build a 
model. The highest surviving piece of shell plank (strake I) 
on the port side in the forebody with a piece of inwale on 
the inboard side made it clear, together with the straight 
and horizontally finished heads of three futtocks (frames 
9, 10 and 11) on the port side, that the I-strake formed 
the top of the gunwale (Plate 15.I).7 The corresponding 
part of the starboard I strake was recovered as well. This 
gunwale formed also the top for J. van der Zee’s construc-
tion of the oak scale model (see section 15.4).
Van de Moortel mentions some knees (A 1 and A 20, 
Palte 15.I). However, the crooked piece of a frame A 
26, which she also interpreted as a knee, actually is the 
aforementioned frame 21. Van de Moortel assumes, on 
the basis of their shapes, that the two knees had been 
used somewhere amidships. On other cog-like ships, 
such knees are attached to the deck beams. In larger cogs, 
knee-shaped bulkheads are usually put in such places, to 
which the upper strakes of the sides are treenailed.8

Fig. 15.6.  The repositioned frame parts, the chock with a hole against 
the port side and the remaining planks of the ceiling/loading floor. 



444

15.2.2 Construction and layout of the hull

Keel plank
The keelplank is 6.5 m long and has a width of 19 cm 
at its forward end and 15 cm at the after end of the scarf 
joining it to the stern hook. At the beginning of the scarfs, 
the keel plank is 5-5,5 cm thick, in the middle 5,5-6 cm. 
Sloping flat scarfs between the keel plank and the stern- 
and stem hooks, running from fore to aft (in the direction 
of travel) is common for cogs. The scarf to the stem hook 
is 30 cm long; and that to the stern hook 20 cm. However, 
the latter does not run as described above, but the other 
way around. This will be followed up in the description 
of the hooks and the section dealing with repairs. The keel 
plank is fastened to the hooks with just a few nails.

The total length of the keel plank plus the horizontal parts 
of the hooks attached to it is ca 9.3 m. Van de Moortel 
assumes that the keel plank with the horizontal parts of the 
hooks never formed a straight line, but that the keel line 
rose at the stern and stem. She considers it very likely that 
the vessel was deliberately built in this way.9  However, the 
field data show that the keel plank has an irregular, straight 
bottom line, the front part of which is slightly bent down-
ward. The adjoining stem hook continues in the same 
downward-curved line. The bottom line of the horizontal 
part of the stern hook is also curved and runs down towards 
the end. The keel plank and stern hook thus sag towards 
the stem and stern; this deformation is found regularly 
in shipwrecks (in the IJsselmeer polders) and is known as 
‘hogging’; it is the result of the wreck formation process: 
currents whirl around the stern and stem of a ship that 
has already partially subsided into the seabed, which often 
cause the sediment to wash away. Because of their weight, 
the stern and/or stem often slowly subside. Depending on 
the lines of the ship, the strength of the hull and the seabed 
structure, this deformation can be small or even consid-
erable. Even a heavy load may not suffice to counteract 
this.10  The Spakenburg-II cog was undoubtedly built with 
a straight keel line. Between frames 13 and 14, the top of 
the keel plank was  abraded, very likely a sump directly 
forward of the floor.

Stern hook and skeg
The horizontal part of the stern hook has a length of 1.76 
m. The tip of the scarf with the keel plank has broken off, so 
that the original length of the stern hook will have been ca 
1.85 m. During the drawing of the ship in 1983, the top of 
the part of the keel plank scarf was damaged. According to 

9. Van de Moortel 1991, p. 36.
10. Wrecks with cargoes of bricks have been found several times in the IJsselmeer polders. Despite these heavy loads, there was sometimes hogging of 

more than 0,5 m.
11. Van de Moortel 1991, 43-45 en fig. 37.

a note, there was a slight hollowing between frames 3 and 4 
(a second sump?). It is not clear why the scarf was placed the 
wrong way around. The most obvious explanation is that it 
was a replacement. This will be discussed in the section on 
repairs. The thickness is 8 cm near frame 3, increasing to a 
thickness of 14 cm towards the base of the rising stern part. 
The width of the horizontal part is 15 cm near the scarf and 
8 cm at the base of the rising part. The back of the rising 
part is 4-5 cm wide. Both the horizontal and the rising part 
are trapezoidal in cross-section, with the narrow side on 
the outside. The stern/rising part protrudes 28 cm above 
the keel line at the rear and has a sloping flat scarf of 30 cm 
long, which starts at the top of the back and runs down to 
the horizontal part. In the very top of the rising part is a 
nail and just below halfway down the scarf, a treenail (Ø 2.3 
cm), both of them fastening the hook to the sternpost. At 
the top in the sides of the horizontal part, rabbets have been 
cut that start at about 40 cm aft of frame 3 on 0 and are at 
the rising part 2 cm deep and 4 cm wide. The hood ends of 
the garboards or A strakes were nailed into these. The rear 
line of the stern has a rake of about 128°.

A skeg was nailed under the stern hook. The piece was 1.16 
m long and protruded 5 cm at the back. The skeg had the 
same shape in section as the horizontal part of the stern 
hook, was 5 cm thick at the back and 2 cm at the front. 
The protruding rear end prevented floating debris from 
getting caught between the stern hook and the rudder.

The sternpost
Van der Moortel describes the timber A7, which was 
found next to the hull (Plate 15.1) as ‘probably a piece of 
the sternpost’.11 According to the list of timbers found 
loose next to the hull, the piece, which is ca 1.5 m long 
is a ‘thin piece of planking (possible fragment of a shell 
strake)’. The piece was not drawn true to scale in 1983. 
Of the stern, nothing was found. The vessel did not have 
a false stern.

A sternpost had originally been placed on the sloping flat 
scarf of the stern hook, whose shape concurred with the 
shape proposed by Van de Moortel. This beam was about 
8 cm wide on the inner side, 4-5 cm at the back and had 
a thickness of about 12 cm. The lower point rested in a 
groove that was V-shaped and 1-2 cm deep which had 
been cut into the keel part of the stern hook. A rabbet of 
3 cm wide and 2 cm deep had probably been hacked in 
the sides along the front, into which the ends of the shell 
strakes of the forbody had been nailed. For the execution, 
see the piece of the stem that has been found.
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Rudder
On the stern hook there are no indications of a gudgeon. 
The lower gudgeon had probably been attached to the 
stern beam just above the sloping flat scarf. Despite the 
lack of concrete indications, it can be assumed that the 
vessel had a stern rudder.

Stem hook
The horizontal part of the stem hook measures approx. 0.95 
m. The front ends in a vertical line and forms a small lace 
piece, as it were a protrusion on the fore side of the stem-
post, which must have added to the vessel’s stability and 
sailing qualities. A triangular piece of approx. 35 cm long 
was inserted at the bottom of the sloping flat scarf, a repair 
that considerably weakened the connection between the 
keel plank and the stem hook. In order to overcome this at 
least to some extent, a small board and a filler were placed 
on the top of the keel plank and the stem hook. They were 
clamped under the V-shaped floor timbers of the frames 18 
and 19 (fig. 15.7 and Plate 15.III A). This construction will 
be discussed again in the chapter on repairs. At the flat scarf, 
the keel is 19 cm wide and 7 cm thick, while it is 12 cm 
wide and 14 cm high or thick at the beginning of the stern 
section. The forward face has a rake of approx. 132° and ris-
es approx. 50 cm above the keel line. The stem section has 
a sloping flat scarf of 60 cm long, running down to the keel 
section. Similar to the stern hook, rabbets of 0-2 cm depth 
and approx. 3 cm width were hacked into the sides of the 
horizontal section. These rabbets continue at an acute angle 
into the stem section and in the stempost. Approximately 
halfway through the scarf, there is a treenail for the attach-
ment of the stempost. At the highest point, which is broken 
off now, there probably was a nail.

Stempost
With the lower part more or less in its original position, 
the stem was folded forward (fig. 15.8 and Plate 15.I). 
During the excavation, this piece still measured approx. 

12. Van der Moortel 1991, 39-45

2.25 m in length. During the drawing in 1983, there was 
still about 1.4 m left. The missing part was of very poor 
quality and could not be retrieved. The inside of the beam 
is 12 cm wide, the outside 4 cm. The thickness is 15 cm. 
On the inside of the beam, rabbets had been hacked into 
the sides, which were 4 cm wide and 2 cm deep. The 
plank ends of the hood ends had been nailed into them. A 
hole (Ø 3 cm) was drilled through the stem at 90 cm from 
the lowest point of the scarf. This made it possible to fix a 
rope to the ship in order to pull it onto a slope. The lower 
1.2 m was almost straight. The remainder of the stem-
post was of poor quality and lay in the ground slightly 
bent forward. Van de Moortel assumed that the resulting 
curved shape of the stem had been the original shape.12 
Despite the fact that some seals with cogs do show such 
a curved stem, it is far from certain that this also was the 
case for the Spakenburg-II cog. Rather, this seems to be 
a result of the deformation of the piece through warping 
and the poor state of preservation in which it was found. 
The oak scale model by Van der Zee (Section 15.4) is ex-
ecuted with a straight stem. This is also assumed in this 
study (Plates 15.II and 15.IV A). The vessel did not have 
any false stern either.

Fig. 15.7. Stem hook and the sharply narrowing forebody. Fig. 15.8. Overview from forebody to afterbody. In the foreground the 
stempost fallen forward.  
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Fig. 15.9.  Overview of the preserved shell. Seen from forebody to afterbody. 



447

Bottom and sides
The bottom seems to be composed of five strakes on either 
side of the keel plank, placed carvel-fashion against each 
other; these merge into a clinker-built construction aft and 
fore. However, the ends of the planks are chamfered over 
a length of some tens of centimetres, again placed more or 
less carvel-fashion against each other and smoothly nailed 
into the rabbets in the stern post (Plates 15.III B and 15.IV 
A). The bottom has no dead flat, either in the length or in 
the width, but in cross-section runs smoothly in a slightly 
curved line to the turn of the bilges and the sides. The turn 
of the bilge is thus ‘round’ on both sides, with only a slight 
kink to be observed between the third and fourth strakes 
between the frames 8-12. If this is the actual turn of the 
bilge, then the bottom is composed of six strakes plus the 
keel plank, with the lower two strakes of the sides built 
carvel-fashion.

Bottom
The garboards or A strakes and the B strakes on the port 
side are composed of three planks. A long middle one in 
the carvel-built part and a shorter one in the clinker-built 
part afterbody and forebody. The C strakes are composed 
from five short planks, while the D- and E strakes were 
each composed of four or five planks. The plank scarfs are 
chamfered and 25-35 cm long. The ends of the planks are 
0.5-1 cm thick and protrude from the skin both outside 
and inside (fig. 15.9). The thickness of the different planks 
(and even within a single plank) varies between 2.5 and 
3.5 cm, while the planks are just 2 cm thick at their ends, 
which sit in the rabbets of the stern- an stempost. The 
middle planks of the garboards are about 40 cm wide and 
become narrower towards the stern and stem. The other 
strakes of the bottom vary in width between about 20 and 
30 cm. The middle planks of the A strakes are about 4.85 
m long, all the others are shorter.

Sides
The F strakes were the first of the side strakes to be com-
pletely clinker-built. But it is very likely that in the last 10 
to 20 cm, these also turned into carvel and smoothly sat in 
the rabbets. Due to the absence of parts of, and even entire 
planks, it is not possible to indicate the number of planks 
per strake with any certainty. The number of planks for the 
F strakes is at least four, possibly five. For the G strakes the 
number is at least three, but quite probably four planks. The 
H strakes also probably had four planks, while the I strakes 
very likely only had two. The F- and H strakes are quite 
narrow (approx. 25 cm), while the G- and I strakes were 
approx. 40 and 43 cm wide, respectively. The overlap (the 
width of the land) of the clinker built planks is 4 cm, and in 
some places even 5 cm. These planks were fasted with nails, 

13.  Vlierman 1996a, 79-48.

which had been bent over twice and driven back into the 
wood, generally, every 15-16 cm. However, in several places 
the distances between the nails are very irregular and vary 
between 7 and 30 cm. Whether the closely spaced nails were 
caused by introducing extra nails (e.g. repairing leakage of 
the seam) cannot be determined on the basis of the recorded 
data, but seems to be quite possible. The planks are attached 
to the frames with treenails.

The few loose knees or parts of knees found separate from 
the hull may be assumed to have been attached to trans-
verse beams on a deck or cuddy.

Sintel clamped moss caulking
The seams of the carvel- built part of the bottom have been 
made watertight on the outside with sintel clamped moss 
caulking. The moss laths used for this were made of oak 
and 1-1.5 cm wide. They have an elliptical diameter and a 
thickness of 0.5 cm. The sintel clamps are of the transition-
al type D2/E and have a central section of approx. 35 mm 
long. This type was in use during the period 1350-1425.13  
The seams of the clinker-built parts of the vessel are sintel 
clamped on the inside, and in some places also on the out-
side. The latter were very likely repairs, just like the nails 
in the clinker-built part mentioned above.

Van de Moortel writes that insufficient information has 
been found to reconstruct the shape of the sintel clamps. 
But actually, this information has been found (figs 15.10a 
and b). The sintel clamps were applied room-and-space 

Fig. 15.10a. Clamped moss caulking in the seams between the clin-
ker-built shell strakes on the inside; b. Sintel clamp. 
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every 5.5-6 cm and, according to her, overlapped each 
other by about half if they would have had a mid-section 
of 50-60 mm.14 However, that is not the case at all. The 
moss lath was visible over a length of approximately 2-2.5 
cm between the clamps. On the outside, cracks had been 
filled in various places with sintel clamped moss caulking 
and in some short parts of the clinker-built seams. These 
cracks most likely arose during the construction of the 
vessel and the pieces of clamped moss caulking in the 
clinker seams on the outside are probably repairs. A total 
of 200-250 m of seams and cracks were sintel clamped.

Identification and pollen analysis
One species of moss has been used for the caulking, peat 
moss (Sphagnum spec.): trees 21%, herbs 79%. The pollen 
found with the moss indicate that the moss was collected 
somewhere on the richer ground of a river valley with tree 
growth. There was also some arable farming of perhaps 
rye and buckwheat in the vicinity.15

Floor timbers, V-shaped floor timbers and futtocks
The transverse stiffness of the hull was mainly guaranteed 
by the frames. Of these, twenty sat above the keel plank and 
the horizontal parts of the stern and stem hook (frame 1 to 
20), two against the stern (0 and -1) and three against the 
bow (21-23), a total of twenty-five pieces. At the floor tim-
bers above the bottom, the scarfs with the futtocks were not 
consistently fixed alternately to the starboard and port sides. 
The scarfs of the floor timbers at the utmost rear and front 
are placed above the second to fourth shell strake on both 
sides of the keel plank, while they are at the fourth to sixth 
shell strake for the other floor timbers. Frame 14 is made 
up of two croked timbers. Particularly striking are the eight 
more or less straight floor timbers of the frames 6 to 13, on 
which the floor was placed. They are 14-20 cm wide. The 
frames in the stern are slightly more irregular in shape, but 
have similar widths. Remarkable are the first four frames 
(14 to 17) in the foreship, directly in front of the floor just 
mentioned. They vary in width between 20 and 30 cm. The 
ones at the front (frames 18 to 20), are again comparable in 
width to those of the afterbody. The V-shaped floor timber 
against the afterbody (frame 21) was about 20 cm wide. 
Striking is the larger spacing between the frames 13 and 14 
in the sides, but also the difference in spacing between the 
frames of the afterbody and the foreship in comparison to 
the spacing ´between the frames under the floor. In addition, 
a number of futtocks were found that were thicker at the top 
and that partly extended to the upper edge of the inwale or 
even higher. These fasted the inwale to the shell, so to speak. 
In the reconstruction, they were placed near the frames 0, 5, 
18 and 22 (Plates 15.III A and B and 15.IV A, frame 5).

14.  Van de Moortel 1991, 68.
15.  Mook-Kamps 1997, sample 11, see appendix.
16.  Van de Moortel 1991, 81-85.

Mast step?
Up to now, small cogs – a group into which the Spaken-
burg-II may be included – have been found with short 
mast steps, which were attached to the frames above the 
keel plank. Another manner was to fashion a hole for the 
mast’s heel into either a heavy floor timber or a V-shaped 
floor timber. No indications of this were found on this 
vessel. 

On the port side there was a heavy chock of 100 cm 
long, 47 cm wide and 20 cm thick against the lower two 
strakes (F and G) of the side. One of the inner sides of the 
chock is straight. On the side of ship’s shell, the chock 
is notched at the frames 13 and 14. The part in between 
joins up to the shell. The chock is attached to the frames 
and the shell strakes with four treenails (Ø 3-3.5 cm). In 
the upper part, a square hole of approx. 17x17 cm and 9 
cm deep has been cut in the part between the two frames. 
A limber hole had been drilled in the bottom of the hole 
(Ø 2.5 cm). A U-shaped piece of iron plate was attached 
around three sides of the top of the hole (fig. 15.12a). 
Noteworthy is a concave wear spot (Ø 8-10 cm) in the top 
of the chock, directly in front of the square hole with the 
fitting in the corner against the back of frame 14 and the 
inside of the shell (fig. 15.12b).

On the starboard side, the shell planks at the frames 13 
and 14 were only present up to and including strake E. 
Next to the afterbody, a piece of plank lay on the star-
board side, which had a treenail hole with a diameter of 
3-3.5 cm, presumably from strake G. It seems quite pos-
sible that a similar chock was attached to the starboard 
side. More or less at the same location, a similar piece of 
iron plate was discovered there as had been found on the 
chock on the port side.

Van de Moortel rightly notes that such chocks have not 
been discovered earlier and that their function is uncer-
tain. According to her, the most likely explanation is 
that the chocks were used in order to fit heavy vertical 
beams in them, for some kind of hoisting construction. 
Two lifting devices independent of each other would exert 
enormous pressure on one of the sides; in addition, the 
shape of the ship is absolutely not suitable for this. She 
also discusses the possibilities of a tripod (twin mast) and 
a tabernacle mast. 16             

At frame 5 on the port side, a mortise with a diameter 
of 3-3.5 cm was noticed in strake G. In a fragment of a 
separately found piece of shell plank, a mortise with the 
same diameter was discovered. With all due caution we 
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Fig. 15.11.  Overview of the wreck with repositioned frame parts and the light-coloured filling and 'route the ship took' (the light stripe in the top left 
corner of the excavation pit). 

Fig. 15.12a.  The chock with the hole with iron mounts on three sides. 
Seen from the front. 

Fig. 15.12b.  The same from above. 
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can speculate whether the vessel did not have four such 
chocks instead of two (Plates 11.III.A and B). However, 
the construction may also have been different. We will 
return to this and to the possible meaning and function of 
the chocks in section 15.3.4.

Work floor/ceiling and the transverse bulkhead(s)
Three ceiling planks were found in situ in the wreck 
(Plate 15.I and figs 15.6 and 15.8). The exact length of 
two of them could not be determined because they had 
broken off at the rear end and the missing pieces were 
no longer available. Their width was approximately 40 
cm, while the thickness varied between 2.5 and 3 cm. 
The third board was 2.4 m long, 32 cm wide and 1.5 cm 
thick. The planks were fastened to the frames along the 
edges with nails. It is very likely that the ship had a work 
floor between a few centimetres from the rear of frame 
6 and a few centimetres from the front of frame 13. The 
floor had been approx. 2.75 m long and probably approx. 
2 m wide at the rear and approx. 2.3 m wide at the front 
(Plates 15.III B and 15.IV A).

Loose and partly above the work floor lay a 40 cm high 
and 4 cm thick wooden bulkhead with a straight top and 
a curved lower line (A 32, Plate 15.I). One end tapered to 
a point, but was broken off. The other side ended more or 
less straight and had a height of about 18 cm. A part was 
broken off along the top and there was a nail hole at the 
edge. Initially it seemed obvious that the bulkhead had 
been on the front of frame 13, directly against the front 
of the work floor. But the shape of the top of frame 13 is 
flatter than the shape of the bulkhead. It does however fit 
exactly on frame 14, joins against the chock on the port 
side and ends on the starboard side against the frame. 
The latter means that the possible chock on the starboard 
side did not continue to this place (as it does on the other 
side), but that it possibly ended shortly before it. Nor 
were any treenails with a diameter of 3 cm found in the 
starboard crooks of frame 14, which may imply confirma-
tion of the above (Plates 15.III B and 15.IV A). It does 
not seem unthinkable that the stern also had a transverse 
bulkhead. If the construction of the forebody and after-
body were more or less the same, this bulkhead would 
have stood at frame 5. We have already observed that a 
mortise with a diameter of 3 cm was discovered in strake 
G on the port side at the point of frame 5. This may indi-
cate the attachment of a chock.

Ceiling and inwales
Except for the planks of the work floor or ceiling, no indi-
cations for ceiling planks were found in the ship either in 
the forebody or in the afterbody of the sides.

A reinforcement of the top of the ship’s hull with an in-
wale could be established. On the port side, between the 
strakes 8 to 15, a part of the I-strake with the inwale was 
still connected to the hull. The part that went up to the 
stem lay broken next to the hull. From the starboard side 
inwale, two pieces were found next to the hull that rep-
resent approximately the same part of the inwale of the 
I-strake plus the front part of the inwale (Plate 15.I, hull 
1 and 2 port side, hull 1 and 2 sb and A 41). The front in-
wale part of the starboard side is 2.65 m long, 8 cm wide 
at the top and 6 cm wide at the bottom and has a height 
of 14 cm. The height and width of the inwale gradually 
decrease towards the stern to 7 and 3 cm, respectively. At 
the other end the piece has a flat scarf of 40 cm length. 
The part of the inwale amidships is 14-15 cm high and 
has a width at the top that increases from 8 cm to 9,5 cm 
at the centre of the ship’s side. The pieces of inwale are 
attached to the I-strake with thin treenails (Ø 2 cm), in 
many cases set in pairs. Between frame 20 and 21, there is 
a treenail with a diameter of 3 cm both on the starboard 
and port sides of the ship. They may be an indication of 
a knee which had been placed between the frames on the 
front cuddy. In the port fragment of the inwale, four other 
thick treenail fragments were observed between frame 21 
and the bow. Perhaps these were the attachments for an 
extra piece of wood (fig. 15.13a) as part of, for example, 
an anchor windlass? 

Tranverse beams and decks
A beam was found on the port side next to the stern (A 
37, Plate 15.I). One end was complete and finished at an 
angle and has an oblique notch at the bottom. This end 
had been attached with an oblique pin (Ø 3 cm). The oth-
er end was broken off. The beam was 17 cm high and 13 
cm wide and fits on the top of the bulkhead and the chock 
on the port side and was probably attached to frame 14 
and hull plank G with the treenail. The missing starboard 
side probably continued in a knee shape to the top of the 
hull. On the port side, a futtock had probably been placed 
at the end of the beam, which had been secured with 3 
cm thick treenails. This may be the short futtock that was 
discovered laying next loosely on the chock between the 
frames 13 and 14 during the initial phase of the excava-
tion (fig. 15.14 and Plates 15.I [A 43] and 15.IV A).

Four further pieces of crossbeams or deck beams were 
found above the foreship (A 23, A 25, A 27 and A 31; 
Plate 15.I). They were all broken off on one side and A 
25 on two sides, so that the original lengths cannot be 
determined. Those ends that were complete are all cham-
fered. In the chamfered part of A 23, there was a treenail 
hole with a diameter of 3 cm and there were three nails in 
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the top at 90, 105 and 115 cm from the chamfered end. 
The cross beam A 25, had two nails and A 27 had a tree-
nail hole of 2.3 cm diameter in the chamfered part and a 
treenail in the top at 10 cm from there. A remark in the 
drawing of this piece mentions that ‘there were probably 
planks against the top of this side’. A 31 was unfortunate-
ly not drawn on a scale of 1:10. The width and height of 
the beams A 23, A 25 and A 27 are approx. 10x10 cm, 
that of A 31 was approx. 17x12 cm. It seems very plausi-
ble that these were small deck beams from the forebody, 
which were attached to the inside of the frames. This may 
have been equal in height to the top of the cross beam 
above frame 14, but more likely slightly higher (Plates 
15.III A and 15.IV A).

If we look at the shape of the hull in this area, it would be 
possible to walk on the V-shaped floor timbers of frame 15 
and the spaces between frames 13 and 14, between 14 and 
15 and between 15 and 16. This is hardly possible in the 
front part of the vessel. It therefore seems very plausible 
that there was a small deck or cuddy of about 3.25 m long 
from frame 16 to the stem. The situation is similar in the 
afterbody: while it may have been possible to walk on the 
V-shaped floor timbers of frame 4, and between frames 3 
and 4 as well as between 4 and 5 and between 5 and 6, 
this is not the case more aft. From frame 3 to the stern, 
the vessel would have had a cuddy of about 1.75 m in 
length. We will return to this in the part on Function.

In addition to the pieces of transverse beams or deck 
beams, some small, upright knees or pieces thereof have 
been found (A1, A 5 and A 20, Plate 15.I and fig. 15.13 
b). They probably stood on a transverse beam or deck. In 
the top of A 5, there is a hole with a diameter of 8 cm. 

This is also the case in the top of A 20. These pieces could 
have been the heads of bitts, or something similar. This 
means that the part with the hole must have at least pro-
truded above the board. A 5 was broken off at the bot-
tom. A 20 measures 31 cm below the hole to the deck or 
cross-beam where the knee was attached. A 1 was fastened 
to the gunwale and to the deck or a beam with a few 3 
cm thick treenails. This was also the case with A 20, but 
some of the treenails only had a diameter of 2.5 cm. 
The treenails in the horizontal parts of the knees indicate 
that the deck planks or cross-beams to which A 20 was at-
tached were not discovered and that it’s upper edge could 
not have been more than approximately 30 cm below the 
upper edge of the inwale. If the knee had been at the level 
of the beam above frame 14, the holes with a diameter of 
8 cm would have gone on through the I-strakes. How-
ever, this does not seem to be very plausible. The vessel 

Fig. 15.13a. Drawing of a piece of the I-strake with inwale from the starboard side of the forebody; b. Drawing of (deck)knees A 1, A 5 and A 20.

Fig. 15.14. Overview amidships. A short futtock is standing detached on 
the chock against the port side shell, between frames 13 and 14. 
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probably had a (heavy) transverse beam/rider beam in the 
forebody, onto which the A 20 knee was attached. In the 
afterbody, the situation was probably different and there 
were more or less separate bitts (Plate 15.IV A, frame 5).

Pump       
The wear spot on the keel plank between the frames 13 and 
14 is the only indication that a pump tube may have been 
installed here. In view of the low height of the inwale in 
this part of the vessel (approx. 1 m) and the wide space be-
tween the frames, it seems more likely, however, that leak-
age and rainwater was taken out of the vessel with a bailer. 
This will also have been the case between frames 3 and 4. 

Castles
There is certainly no question that this vessel ever had a 
castle or castles.

Repairs
A number of repairs were already mentioned during the 
treatment of the keel plank and the stern and stem hook, 
such as the reverse scarf at the rear and a triangular piece 
inserted at the stem hook. It seems likely that the stem 
hook was replaced. This can be done relatively easily, be-
cause the horizontal part was only connected to a frame 
with a single treenail and for the rest just with a few nails 
with which the garboards were fixed in the rabbets. This 
suspicion is further reinforced by the fact that the stern is 
less sharply tapered. Most cogs have a sharper rise at stern 
than at the front. At the scarf between the stem hook and 
the keel plank, a triangular piece was inserted from below. 
This weak repair was partly offset by clamping two pieces 
of wood under the two frames above. Between frames 9 
and 10 on the starboard side, a repair board was nailed to 
the inside of the garboard (fig. 15.15). In addition, the ex-
tra nails in some areas of the seams have been mentioned 
as possible indications for the repair of leaking seams. 
This suggests that the vessel was quite old when it sank. 
This suspicion is reinforced by the irregularly worn hull 
planks and the remnants of tar on the inside. The sintel 
clamped cracks on the outside of some of the hull planks 
are likely to be repairs that were carried out shortly before 
the vessel was launched.

Wood use and processing
All parts of the vessel found are made from oak (Quercus 
sp.). The wide planks of the H- and I-strakes were plain-
sawn, while all the others were quarter sawn, with the 
sides straightend by hewing with an axe. Sapwood was 
still present on a single piece. The plank plan shows a 
striking symmetry on the starboard and port sides. So the 
built clearly follows the ‘brother and sister’ pattern. What 

is also striking is the use of straight, even planks and fu-
ttocks under and next to the work floor, while the frames 
in the forebody are a little heavier than those at the stern 
and the frames in the after- and forebody have a more ca-
pricious shape. The single floor timber with a rising frame 
section on one side (two crooks) and the stem hooks were 
cut from the parts of trunks/branches of trees. The keel 
plank, stern- and stemposts and the (heavy) floor timbers 
were made from trunks, which probably also applies to 
most of the futtocks.

Fasteners
Treenails with a diameter of approx. 2.5 cm have been 
used to attach the frames to the hull planks, some of 
which were clamped with wedges. The inwale was at-
tached to the upper hull planks with thin treenails (Ø 2 
cm). The chock(s) and rising(deck) knees and the trans-
verse beams were attached with 3-3.5 cm thick treenails. 
The keel plank and the narrow ca 2 m long ends of the 
bottom and hull strakes at the stems are attached to a 
frame with one treenail, while the rest of the planks is 
attached with two treenails per plank width. They are 
placed in a straight line with respect to each other, some-
times slightly staggered. The frames -1, 0, 1, 2, 20, 21, 
22 and 23 were most likely not attached to the stern- and 
stem hooks and beams. Approx. 40 treenails (Ø 2.5 cm) 
were used for the frames above the stems, approximately 
110 for the narrow plank ends at the stems and approx. 
560 for securing the other frames, thus approx. 710 pieces 
in total. To secure the inwale with 2 cm thick treenails, 
150-170 pieces were used. If the vessel had four chocks 
and four (heavy) transverse beams with rising knees and 
eight deck beams, then at least 50 treenails with a diame-
ter of 3-3.5 cm were used for this.

Fig. 15.15. Repair plank on the bottom between frames 9 and 10 at star-
board next to the keel plank. 
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The clinker-built seams were fixed with nails. These are 
bent twice on the inside and driven back into the wood 
with the tip. Generally, the nails were applied every 16 cm, 
room-and-space. In most cases, six nails were used for the 
plank scarfs, three from the inside to the outside and three 
the other way around. A total of approximately 150 m of 
clinker-build seam was nailed. This amounts to about 950 
nails. The hull had almost sixty scarfs, which means an-
other 350 nails, so we are speaking of a total of about 1300 
nails. Smaller nails were probably used for the work floor 
and the cuddies. These must have been a few hundred.

The clamps were applied every 5.5-6 cm. A total of 150-
200 m seam was fixed with clamps. This means that about 
2500-2750 sintel clamps were used. The only heavy piec-
es of iron which were found are the remnants of the bolt, 
which probably came from the head of the heavy knee A 5 
and pieces of U-shaped plate from the chocks. In addition, 
the heavy iron fasteners of the vessel consisted of gudg-
eons and rudder fittings.

15.3 Construction data

In the previous, the wreck was described as it had been 
discovered, the components were named and the recon-
struction that could be derived from them was described. 
Despite the fact that this led to a reliable hull reconstruc-
tion, a number of questions remain unanswered with regard 
to the deck level and its layout. On the basis of all the data 
collected, the reconstruction drawings show one version of 
how it might have looked like. In the section Function, we 
will sketch what may have stood in the chock(s).

15.3.1 Design
The Spakenburg-II cog is a relatively small vessel with a 
low board. Significant are the even, straight and 15-17 
cm wide frames under the work floor while the frames in 
the aft and fore are more irregular in shape and the frames 
in the forebody are heavier. It seems as if the frames 6 
to 13 were deliberately shaped in this way and were in-
tended specifically for this part of the bottom, while the 
shipbuilder was less concerned about the other frames. 
However, it does seem that a deliberate choice was also 
made for the heavier frames 14 to 17 in the forebody and 
that the rising parts of frame 14 in the sides were made to 
bend forward in order to create more space for the chock 
and the stanchion to be placed in it.

Shape
The plank plan, the side and top views and the cross-sec-
tions show a ship’s hull with a straight keel, little sheer 
and with a flattening edge in the forebody towards the 
stem. At 3 m from frame 11 to the rear and to the front, 
the vessel is 10 cm narrower at the rear than at the front, 
measured along the inwale. However, when compared with 
the naked eye from above, the ship’s fore and aft halves 
seem almost symmetrical. This is partly due to the small 
difference in the fall of the stern and stem (129° aft and 
132° at the fore). The cross-sections show that the bottom 
turns quite smoothly into the sides and that there is no 
sharp bend anywhere. This ‘round’ shape continues in the 
aft and the frames get a very weak S-shape from the fifth 
frame towards the stern. In the fore section this is the case 
from frame 15, while from frame 17 there is an increas-
ingly pronounced S-shape. Noteworthy are the five strakes 
on both sides of the keel plank, which were placed carvel-
built next to each other. At the stern and stem, the planks 
turn into clinker-built constructions within only 2.5-3.0 
m (respectively aft and fore). From strake F onwards, all 
subsequent strakes from stern to stem were clinker-built.

Dimensions
Between the front of frame 9 and a small repair board 
in the starboard garboard, two parallel grooves of 7 mm 
wide and 4 mm deep were identified; a V-shaped groove 
of similar dimensions was discovered in the repair board. 
It is not clear whether these are marks which were related 
to the hull dimensions during construction. However they 
are located in the middle (half the length) of the work 
floor. More difficult to explain is the zig-zag scratch in the 
same plank at frame 13 (Plate 15.II B).

Layout and tonnage    
The work floor and the bulkhead are indications for the 
layout of the vessel. The bulkhead fits exactly on frame 14 
and joins perfectly against the inside of the chock on the 
port side. The connecting beam (A 37) found loose next to 
the hull may also have been used there. The reconstructed 
height of the top of this beam (approx. 65 cm above the 
bottom) does not seem to complicate the draining of water 
from rain and leakage. At the back of the work floor at 
frame 5, the situation may have been similar. The probable 
bail spot in this area is located between frames 3 and 4. 
The spaces of approx. 1.5 m long from the work floor in 
the stern and forebody are possibly suitable for standing 
and walking. 
To the fore and aft of the work floor, it must have been 
much more difficult to stand or walk. It therefore seems 
very likely that the ship had an aft- and forward deck. In 
the back, this would have been necessary in order to have 
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a space to stand and operate the rudder. Several fragments 
of deck beams, which have been found in the forebody 
indicate that there must have been a deck here as well. 
This reduction of the work floor and the careful manner in 
which this structure and the underlying frames had been 
constructed, allow the deduction that the vessel was used 
for activities other than the stowage of cargo. In this con-
text, it does not seem to make much sense to talk about 
the cargo capacity of the vessel. 

Choice of materials
All excavated parts of the Spakenburg-II cog were made 
of oak (Quercus spec). Approx. two-thirds of the hull planks 
were sawn into quarters, the other were plain-sawn. The 
large amount of sapwood near the keel plank and the stern- 
and stem hooks was surprising. The grain pattern of the 
planks was not recorded, as in the case of the Spakenburg-I 
cog (Chapter 14, fig. 14.17). However, the fact that the 
scarfs were applied in almost the same places both at the 
starboard and port sides make it more than likely that they 
had been laid in the ‘brother-and-sister’ pattern.

15.3.2 Construction; techniques and sequence
The relatively small and low Spakenburg-II cog was built 
in several phases. In the first phase, the keel plank with the 
stern and stem hooks and posts were build-up. The (gener-
ally short) planks of the strakes A to E were installed next, 
always starting from aft. The nail in the keel plank and the 
small wooden nail wedges in the adjacent bottom planks 
make it likely that a construction or auxiliary frame had 
been placed between the (future) frames 4 and 5, against 

which at least the aft planks of the A-, B-, C- and D strakes 
had been fixed. Wooden nail wedges had been fixed in 
the A- and B strakes between the frames 14 to 16, which 
formed the temporary fastening for a construction frame for 
the middle planks. Where necessary, the planks of the other 
bottom strakes were probably temporarily fasted by short 
planks (Plate 15.II B).

Then the floor timbers and V-shaped floor timbers of the 
frames 5 to 16 were adjusted and the planks were fixed to 
them with treenails. The planks of the following strakes 
of the sides were nailed clinker-build fashion from stern 
to stem. This was possible without any real temporary 
fastenings. After the upper (I)- strakes had been fitted and 
the clinker-build seams had been provided with sintel 
clamped moss caulking on the inside, the futtocks of the 
frames 5 to 16 could be fitted and fastened. It is likely 
that the aft and fore frames were fitted and fastened next. 
In order to reinforce the upper edge of the hull’s sides, a 
sectioned inwale was placed on the levelled tops of the 
frames. Near the stern and stem, the starboard and port 
side inwales were probably connected with each other via 
V-shaped pieces of wood 

In the final phase of the construction, the heavy chocks, 
the transverse beams, the work floor and the transverse 
bulkhead or bulkheads, the aft and fore decks and the bol-
lard-like construction elements with the 8 cm large holes 
were installed. The rudder and the vertical stanchion(s) in 
the chock(s) were separate elements and it seems likely that 
the stanchion(s) were not always standing in the chock(s). 
We will look at that again in the part on function.

Table I. Principal dimensions of the Spakenburg-II cog

Length of the keel (including the stern and stem hook)   9,.0 m

Length of the bottom (between the rising part of the stern and stem hook)   9.05 m

Greatest width of the bottom   2.80 m

Overall length at gunwale level 12.40 m

Overall width measured at gunwale level (at frame 12)   4.30 m

Height of the stern (keel line to top gunwale level)   1.70 m

Height of the stem (keel line to top gunwale level)   2.05 m

Height of the side amidships (keel line to top gunwale level at frame 12)   1.25 m

Length of the stern   2.25 m

Length of the stem   3.15 m

Height of the hold   1.05 m

Length-width ratio of the bottom 3.2:1

Length-width ratio at gunwale level 2.9:1

* All measurements are rounded to the nearest 5cm.
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15.3.3 Characteristics 

Keel plank
The Spakenburg-II cog has a keel plank that is about 6 cm 
thick, about twice the thickness of the hull planks. The 
sloping scarf between the stern hook and the keel plank 
runs from back to front and from top to bottom, which is 
precisely opposite to what is usually found, which makes it 
likely that the stern hook was replaced at some point.

Stern and stem hook
The stern hook is longer than the stem hook, which may 
also be due to a replacement. The upright parts of the 
stern and stem are not high; aft approx. 30 cm, and at 
the fore approx. 50 cm. Both have a sloping flat scarf con-
necting them to the stern- and stempost. The sternpost 
is positioned in a notch in the horizontal part of the stern 
hook, which is only a few centimetres deep.

Stern- and stempost and rudder
The vessel only had a stern- and stempost, no false stern 
and stem. Both posts almost certainly had rabbets in the 
sides, right up to the top. The ends of the planks had been 
nailed into these and then finished to be smooth. The ship 
undoubtedly had a stern rudder that was hung in a gudg-
eon at the bottom and into a bolt with an eye at the top.

Carvel-built and clinker-built bottom and clinker-built 
sides 
The bottom, consisting of six or ten strakes plus the keel 
plank, and the strakes of the sides were built according to 
the ‘brother and sister’ pattern. In general, relatively short 
planks were used, which meant that not too many tem-
porarely frames were needed during the construction. The 
ends of the planks are all nailed smoothly into rabbets in 
the stern- and stempost. Most of the frames were made up 
from a flat and a V-shaped floor timber with two futtocks in 
the sides. Frame 14 actually consists of two crooks, with the 
scarfs on the starboard side above the A-, B- and C strakes. 
The surface of the bottom has no dead flat, either in length 
or in width, but smoothly turns into the sides, with hardly 
any visible transition from the bottom to the sides.

Ceiling or work floor, inwale and chock(s)
The vessel had a clearly defined and relatively small ceil-
ing, which may better be described as a work floor. It is 
noteworthy that ceiling planks seem to have been absent 
from the after- and forebody and along the sides. The 
inboard along the upper edge is in fact the only reinforce-
ment of the longitudinal strenghtening in the vessel. It 
is placed on the levelled tops of the frames and fixed to 
the upper hull strake with treenails. The unusual chock 

with its square hole, which was excavated set against the 
hull on the port side probably had a counterpart on the 
starboard side. In addition, it does not seem inconceivable 
that a similar set of chocks was also present in the after-
body.  

Caulking method
The clinker-built seams were only caulked with sintel 
clamped moss caulking on the inside; the flat carvel-built 
seams on the outside. The sintel clamped cracks on the 
outside of some hull planks almost certainly date from the 
end of the construction period, shortly before the ship was 
launched.

Decks, transverse beams and bollards?
The vessel undoubtedly had a deck both aft and fore, sup-
ported by thin beams that were fastened against the inside 
of the frames. Between the chocks and on them, the ship 
had a transverse beam, while underneath there was at least 
one bulkhead on the forebody. The knee and the head of 
a bollard (?), both with a hole of 8 cm, indicate a specific 
function.

Fasteners
The frames were attached to the hull planks with treenails 
(Ø 2.5 cm). The chocks and some transverse beams and 
(deck) knees were connected to the inwale with 3-3.5 
cm thick treenails. Wrought-iron nails were used for the 
clinker-built seams, for the scarfs, for the decks and for 
the work floor.

15.3.4 Use

Function 
A number of construction elements and the layout (as far 
as it could be reconstructed), the low sides, the chock(s) 
and the bollards or the rising knee parts of a transverse 
connection make it clear that we are most likely not 
dealing with a cargo ship. Van de Moortel has already 
remarked that the chock discovered on the ship most 
probably served as a location for a vertical beam for some 
kind of hoisting construction. I agree with this hypothe-
sis. Hardly anything is known about workboats with one 
or more hoisting structures, certainly from the Medieval 
period.

A working boat from the Danube in Austria can help 
us to get an idea what kind of hoisting structure would 
have been possible. Figure 15.16 is a model in the Schif-
fahrtsmuseum in Spitz on the Danube, built after an 18th 
century description. This working boat, which consists 
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of two vessels connected by beams, was used to remove 
large stones from the riverbed in order to keep the river 
navigable. Such a workboat could have been used to place 
dolphins or wooden posts as bridge pillars and to help 
salvage sunken vessels and large objects. Bearing in mind 
that the Spakenburg-I cog was found just a few hundred 
metres away, and the hypothesis that this ship may have 
served to clamp down a broken dike, it does not seem in-
conceivable that the Spakenburg-II cog may indeed have 
been a work barge (one of two vessels?) comparable to the 
boat in the Schiffahrtsmuseum in Spitz and been used for 
similar work.

Wear and tear and repairs
The keel plank was clearly subject to wear and tear on 
the underside at the scarfs. This hypothesis is supported 
by the stern hook, which most likely had been replaced, 
as well as the replaced piece near the scarf between the 
keel plank and the stem hook. The irregular thicknesses - 
sometimes within a single plank – indicate a high amount 
of wear and a relatively high age of the vessel when it 
sank. The extra nails in some parts of the clinker-built 
seams and the plank on the starboard garboard also indi-
cate repairs during the period of use of the cog.

15.3.5 Wreck formation and embedding

The vessel may have sunk during a calamity (and bad 
weather?) and very likely subsequently drifted under 
water and ran aground at the sand head/find spot. It then 
drifted a little further and finally worked its way partly 
into the sand head. Part of the wreckage remained above 
the ground, and some of these parts of the hull became 
detached and drifted away. Given the shallow depth at 
the location and the proximity to the coast, it is also quite 
likely that parts of the ship were demolished and taken 
away. The wreck was filled with washed Pleistocene sand 
and sand interspersed with thin bands of humic Alm-
ere-clays. The whole was then covered with Zuiderzee 
deposits, which were largely absorbed in the topsoil.        

15.4 Model

The model builder of the Department of Maritime Archae-
ology built a number of test models from cardboard and 
aircraft plywood of the Nijkerk-I cog (Section 8.4.1). Van de 
Moortel built a cardboard model of the Spakenburg-II cog. 

Fig. 15.16. Reconstruction model of an 18th century work barge on the Danube in Austria, which was used to lift heavy stones from the river bottom. 
Schiffsfahrtmuseum Spitz, Austria.  
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The results were not deemed satisfactory by the research-
ers of the Department of Maritime Archaeology and were 
the cause to build new test models of the Nijkerk-I from 
oak wood. Later, an oak model of the Spakenburg-II was 
also built (fig. 15.17). However, the results of this study 
provide reason enough to build another new 1:10 scale 
model of the Spakenburg-II cog.

15.5 Inventory

15.5.1 Distribution of finds
Only a small number of artefacts were found in and 
around the wreck of the Spakenburg-II cog. Because of 
their precise find location (not in the infill of the wreck), 
some of them can even be regarded as not belonging to 
the vessel. The artefacts are described in the find list. 
The artefacts that can be included in the ship’s original 
inventory with a reasonable degree of certainty are listed 
with their inventory number at their find location in plate 
15.I. They are briefly described below. Furthermore, it 
does not seem useful to list the small number of artefacts 
in tables. In principle, it can be stated that there were in 
fact no artefacts belonging to the inventory in or near the 
wreckage. If they did originally exist, they probably were 
washed away or salvaged.

15.5.2 Ship’s equipment and inventory
In and around the wreckage, a curved and flat piece of 
iron (6) and fragments of a few iron bolts (7 and 8) were 
excavated in the sand that had been moved by the ship. 
The first may be a similar piece to the one found on the 

17.  See appendix.

port side chock. The bolt fragments almost certainly come 
from the heads of rising knees of transverse beams or 
bollards. Some pieces fitted to piece A 5, which had been 
found separately. Furthermore, some treenails fragments 
with and without arks or wedges, nail and sintel clamp 
fragments, tar samples and sintel clamped moss caulking 
were collected.

A piece of relatively densely woven textile with tar resi-
dues may come from a sail (fig. 15.18).

Three sherds of red pottery (1) may have been in the ship 
when it sank. The other sherds found are (much) older 
or younger than the period in which the ship must have 
sunk, while the find locations also indicate that they can-
not be considered part of the ship’s inventory. The same 
applies to the heel of a shoe and for at least one (16) of 
the three bones of cattle found.17 Some fragments of brick 
may have had a relationship with the vessel, but the oth-
ers, plus two oval and flat limestone net weights did not. 
The latter are probably from a net lost on the wreck site.

Fig. 15.17. The reconstruction model at scale 1:10 by J. van der Zee. 

Fig. 15.18. Piece of woolen and tarred fabric of a sail. 
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15.6 Cargo and merchandise

Irrelevant.

15.7 Ballast

No ballast was found in the wreck. It is uncertain whether 
the two boulders found on the starboard and port side 
between the frames 6-8 (Plate 15.I) belonged to the ship.

15.8 Dating

Soil profile
The soil profile provided no other dating than that the 
vessel must have sunk (well) before ca 1600.

14C and dendrochronology
Until the 14C and dendrochronology studies in 1994, 
the dating of the ship was no more precise than ‘late me-
dieval’. The 14C study by the University of Groningen 
produced a date of felling of the wood used between 1300 
and 1400 AD.18 The dendrochronological examination of 
the year rings by RING (using the reference chronology 
of Netherlands/Westphalia) resulted in a felling date of 
1402-1414 AD.19 

Sintel clamp typology
The sintel clamps used were of type D2/E, which was in 
use between ca 1350-1425.20  

All in all, we can conclude that the vessel was almost 
certainly built in the first quarter of the 15th century. 
Probably continuing to the top of the rabbets in the sides 
of the sternposts, no sintel clamp caulking the seams on 
the outside and the iron bolt remnants in the bollards/up-
right knee parts support a dating in the late 14th/(early) 
15th century.

15.9 Summary

Ship
The relatively small and low-hulled Spakenburg-II cog 
has an aft and fore section that looks almost symmetrical 

18. With two standard deviations (so 95% certainty). Written report J.N. Lanting, Department of Archaeology Rijksuniversiteit Groningen, 22 March 
1994.

19. For the complete rapport see appendix.
20. Vlierman 1996a, 79-48.

from above. From the side, the vessel has a light sheer, 
with the front section flattened at the top of the hull. The 
ship has the keel plank with stern and stem hook that 
is characteristic of cogs. The stern- and stempost beams 
had rabbets in the sides up to the top, into which the 
ends of the hull planks had been nailed. The plank hoods 
and stern- and stempost were attached to each other and 
smoothly finished.

The cross-sections show a remarkably ‘round’ shape, a 
carvel-built bottom consisting of six or ten strakes plus 
the keel plank and clinker-built sides. The aft and fore 
planks were nailed together in clinker-fashion along a 
few meters. The seams were provided with sintel clamped 
moss caulking from the inside, while the carvel-built 
seams were caulked from the outside. Only the front sec-
tion clearly shows S-shaped frames.  The straight frames 
at the work floor are noteworthy, as are the more capri-
ciously formed ones in the afterbody and the forebody, 
while they were also heavier in the forebody.

The work floor was mainly located in the aft half of the 
ship. Furthermore, the vessel had no ceilings in the af-
terbody, the forebody or in the sides. The edge of the 
ship was reinforced with an inwale, lying on the levelled 
tops of the frames and attached to the upper hull strakes 
with thin wooden treenails. The cross strenghtening was 
initially formed by the frames, but also by a number of 
transverse beams and deck beams, which were attached 
to the frames and the hull on the inside with diagonally 
applied treenails.     

Very striking is the heavy chock attached to the port side 
against the frames 13 and 14. It seems very likely that 
there was a similar one at the same location on the star-
board side. It is also quite likely that the ship had another 
pair of these chocks behind the work floor. A function as 
mast step or steps does not seem very plausible. In the 
hole in the chocks a vertical stanchion or beams were 
probably placed as part of some kind of hoisting construc-
tion.

The hull shape of the ship is quite unsuitable for hoisting, 
as the vessel would probably tip over at the slightest ac-
tion. However, hoisting would be possible in the case of 
two vessels that were fasted to each other at hull height 
with space between them. In other ships, heavy beams 
were used for this purpose, which spanned both the two 
vessels and the intervening space. Another possibility is 
a hoisting system for placing poles along the banks of a 
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river or the coast of the sea, with the heavy beams lying 
over the ship’s sides and up to the bank or coast. The 8 cm 
wide holes in the bollard and the rising knee were prob-
ably intended to fix the heavy beams over the sides and 
keep them in place. However, there are not many indica-
tions to support this hypothesis. It is quite possible that 
the ship was used with a completely different (unknown) 
function. What has become abundantly clear with regard 
to the ship’s function, however, is that the Spakenburg-II 
cog must have been some kind of workboat and not a 
cargo ship or fishing vessel.  

The wear spot next to the hole in the chock on the port 
side was perhaps caused by the underside of a sprit, which 
was probably attached to the vertical stanchion together 
with a sail. However, the vessel had a deck both aft and 
fore, and at least one, but more likely two transverse bulk-
heads.

The reconstructed principal dimensions are:

• Length over the stern and stem at  12.40 m 
gunwale height   

• Largest width at gunwale level 4.30 m 
• Height of the stern 1.70 m  

(keel line to the top gunwale) 
• Height of the stem 2.05 m 

(keel line to the top gunwale) 
• Height of the side amidship  1.25 m  

(keel line to the top gunwale) 

Equipment and inventory
There were almost no artefacts found that can be attribut-
ed to the equipment or the inventory of the ship. A small 
piece of woven woollen fabric may have originated from a 
sail.

Dating
The dendrochronological research resulted in a felling 
date of 1402-1414 AD (with the reference chronology of 
Netherland/Westphalia). The vessel was probably built in 
the first quarter of the 15th century. It seems very likely 
that the small cog was probably built in the (northeast-
ern) Netherlands. The wear and tear, the residues of tar 
and the repairs all indicate that the ship was quite old 
when it sank, presumably either in the second quarter or 
around the mid-15th century.
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16.1 Find conditions1

16.1.1 Discovery and investigation
On 2 April 1986, the construction of a sewage system 
for a new housing development at Almere in Zuidelijk 
Flevoland brought to light ship’s timbers, a potsherd and 
some human bones (figs 16.2 and 16.3).2 The find was 
reported, and the very same day NISA employees start-
ed an evaluating investigation. This revealed that the 
find probably was a fairly complete late-medieval vessel. 
Subsequently the wreck was excavated between 3 and 23 
April. This was possible also thanks to the contractor of 
the sewerage works, the firm Van Gelder, who made avail-
able a pump to keep the excavated area dry (fig. 16.4) and 
supplied an excavator on request.  

Time pressure for excavating the ship, recovering any 
finds and documenting the wreck was considerable: the 
wreck lay at a crucial point in the sewerage system, which 

1. Translated by Xandra Bardet.
2. The wreck lay in future housing development no 13 of Almere-Stad, Phase 1, 2E West. It lay almost horizontally, oriented NW-SE (bow-stern), at ca 

17 km east of the contemporary harbour of Amsterdam (Damrak). Ordnance map sheet 26A, Oostvaardersdiep; coordinates 142.55/478.60. The 
former depth of the water locally was ca 2.7 m (Hydrographic map 1921, mean low-water level).  

had to be operational as soon as possible (figs 16.5a and 
b). For this reason it was decided at any rate to do a survey 
drawing (scale 1:20) in which the position of all (loose) 
timbers and the findspots of all items were to be marked 
(Plates 16.I and 16.II A and B). The usual longitudinal 
and transverse sections could not be measured in and 
drawn, owing to the limited time available and the harsh 
weather conditions (figs 16.1 and 16.6a, b and c). On the 
basis of this survey drawing, all parts were numbered, lift-
ed and transferred to the Museum voor Scheepsarcheologie 
at Ketelhaven. There the timbers were stored under water 
in specially excavated basins. In the autumn of 1987 all 
parts were transferred to the rinsing floor in the museum’s 
workshop.

June 1988 saw the arrival of Fred Hocker and three other 
graduate students from Nautical Archaeology Program at 
Texas A & M University (USA) for a period of seven weeks 
as part of a collaborative programme between Texas A & 

The Almere-I cog1 16

Fig. 16.1. General view of the excavation.
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3.  Vlierman 1992b, 1992c and 1993.
4.  Vlierman & Koldeweij 1992-1993, 323-363 and Vlierman & Koldeweij 1996-1997, 155-162.
5.  Hocker & Vlierman 1996.

M University and our own organisation (NISA), to clean 
and draw all the ship’s timbers. 

In the course of the summer all parts of the ship could 
thus be documented and a provisional reconstruction 
was started. The principal parts of the bow (stem hook, 
stem post and frames) were reassembled on the rinsing 
floor, also in order to display them to the participants 
of the Fifth International Symposium on Boat and Ship 
Archaeology (ISBSA 5) (fig. 16.7). In 1991 Fred Hocker 
presented the first results of the investigation in his PhD 
thesis The development of a bottom-based shipbuilding tradition 
in Northwestern Europe and the New World (unpublished). 
Vlierman in 1992 and 19933 published three articles on 
items from the ship’s inventory, and two further articles, 
together with A.M. Koldeweij, about the remarkable 
clapper from the wreck.4 The excavation report appeared 
in 1996 in the series Flevoberichten published by Rijkswa-
terstaat Directie IJsselmeergebied.5 

Fig. 16.2. The find spot of the Almere-I cog.

Fig. 16.3. Ordnance map of the Kingdom of the Netherlands (scale 1:50,000) of 1861, showing the location of the Almere-I cog. 
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The format and subdivision of that excavation report 
served as a model for the standard format applied to all 
excavation reports in the present study of all cog finds 
in the Low Countries. Because of new insights resulting 
from this study, and for the sake of completeness, this 
wreck is included here and treated again. Part of Hocker’s 
construction drawings have been elaborated/revised and 
redrawn in accordance with the standard format of the 
plates to the present publication. The text of the 1996 
excavation report has been retained with some adaptations 
and abridgements; some passages have been omitted. 

16.1.2 Geology and stratigraphy
At discovery, so much of the overlying and surrounding 
soil profile had been stripped away that useful evidence 
about any disturbance caused by the wreck could no 
longer be extracted. The recovered items at any rate 
showed that this certainly was a ship of 15th-century an-
tiquity and hence that the wreck must have lain entirely 

within the Almere clay deposit. It was overlain by a com-
plete Zuiderzee-clay deposit. Locally the top of the Pleis-
tocene deposits lies at ca 5.5 to 6 m below the surface. 

16.1.3 Medieval habitation
The wreck site lies closest to the town of Muiden at the 
mouth of the river Vecht (at ca 10 km). The contemporary 
harbour of Amsterdam (the Damrak) lay at a distance of 
17 km. 

16.1.4 Condition and wreck formation

Condition
Until its discovery, the bottom of the vessel was still com-
plete. Over a length of ca 5 m, the sides of the midship 
section had survived up to the gunwales. At the stern and 
bow, parts of the uppermost two strakes were missing. 
The stern- and stem hooks, as well as the lower part of the 

Fig. 16.4.   The excavation in progress.
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stempost were still part of the original construction. The 
upper part of the stempost had broken off and lay beside 
the forebody. The sternpost was missing. On the bottom, 
all frame parts (straight and V-shaped floor timbers) still 
were present. At the place of the lost sternpost just one, 
while against the stempost two crooked floor timbers had 
survived. A third lay dislodged beside the forebody. A few 
of the midships futtocks had survived all the way up to 
the gunwales. In the after- and forebody these frame parts 
were largely absent. Some lay loose within the wreck, 
others had disappeared. The mast step was still in its 
place, and large parts of the underfoot ceiling and ceiling 
boards were found in their original position. A few planks 
lay loose and had drifted away from their position. Also 
some detached gangway planks and parts of an covering 
inwale were encountered. The condition of the wood was 
fair to good. During the mechanical digging for the sewer 
works, a strip over 1 m wide had been cut athwartships 
out of the afterbody. The dislodged fragments were no 
longer retrievable (Plates 16.I and 16.II A and B, and figs 
16.6a to c). 

Wreck formation
The vessel sank into the sea floor virtually upright, and 
presumably emerged from the waves by about a metre for 
some time. The wreck eventually was probably damaged 
by fishermen sailing across it with their nets. The erratic 
stones at the stern and around the bow probably were net 
weights that were lost when the nets became entangled 
with the submerged wreck (Plates 16.I and 16.II B). Al-
ternatively, the wreck was damaged by ice floes, but given 
the depth of the water (over 2.5 m deep this seems less 

Fig. 16.5a. General view of the uncovered wreck, viewed from the bow. Fig. 16.5b. The same, viewed from the stern. 

Fig. 16.6a. The ceiling, viewed from the stern. b. General view after remo-
val of the detached timbers. c. The mast step and remains of the ceiling. 
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likely. In the wreck-formation process, the sternpost was 
torn from the hull, pulling away with it parts of the upper 
shell strakes in the afterbody. The stempost broke, simi-
larly ripping away parts of the upper shell strakes of the 
forebody. The planking of the after and fore decks became 
detached and floated off. This also goes for the deck beams 
and the heavy transverse beams. These probably became 
detached and drifted away when the sides collapsed out-
ward once the connecting constructions at the stern and 
stem had given way. The by now waterlogged, massive 
gangway planks and other structural elements sank into 
the hull (Plates 16.I and 16.II A), where they became cov-
ered  by redeposited Almere sediments. Subsequently fresh 
layers of Almere sediment were laid down over the wreck, 
followed after ca 1600 by a deposit of Zuiderzee clay.    

16.2 The ship

16.2.1 Documentation and reconstruction

Documentation
Documentation in the field comprised the above-men-
tioned survey drawing together with photos and colour 
slides of the various stages of the excavation. In 1988 the 
lifted timbers were drawn to a scale of 1:10 and close-up 
pictures were taken of structural details and the like. 

Reconstruction
With the data from the drawn timbers, Hocker compiled 
a reconstruction on paper.6 Just nine frames from the 
midships section were amenable to a reasonably reliable 
hull-shape reconstruction of one or both sides. The com-

6.  Hocker & Vlierman 1996, enclosures 1 to 5.
7.  Hocker & Vlierman 1996, enclosure 3.

ponents of these frames (floor timbers and futtocks) were 
damaged, incomplete or possibly (to some extent) distort-
ed, owing to the fact that the hull had been ripped apart or 
had collapsed, become splayed and had broken just above 
the turn of the bilge. Hocker worked on the assumption 
that the cross sections of the ca 5 m long midships section 
had similar dimensions throughout; in other words, that 
the midships had a constant width across the gunwales.  
However, subsequent research on all recovered ships in the 
cog-building tradition in the Low Countries has shown 
that such was not the case in any of the vessels built be-
fore ca 1550. It can be stated that the widths across the 
gunwales, at similar distances from the stern or stem, in 
the forebody are always at least 10-20 cm greater than in 
the afterbody. Even in the almost 16 m long boat with 
cog-like features from lot K73/74 (section 26.1), where 
just under half of the length is built with hard chines to 
connect the flat bottom with the everted sides, the widths 
at the gunwales at 3 m from the stern and stem differ by 
15 to 20 cm. A uniform width of the hold does not appear 
as a common feature of Dutch inland cargo craft until the 
18th century, probably having evolved in the 17th century. 

Hocker’s reconstructed sections a, f and g7 probably give 
a good rendition of the original lines and dimensions of 
these parts of the hull. In the other cross-sections, the up-
permost shell strake appears more or less turned inward. 
Comparison with other late-medieval vessels makes this 
quite unlikely. The rear surface of the top futtocks is usu-
ally vertical with respect to the keel line or even inclines 
outward a little. This means that the sides, up to the up-
permost shell strake, were everted (Plates 16.IV C and D). 
Hocker also assumed that the base line of the keel plank 
and hooks rose towards the stern and bow by about 5 and 
7.5 cm, respectively. Yet we now know the vessel to have 
had a straight keel line. The present study of all wrecks in 
the cog-building tradition has demonstrated that the pat-
tern of frames in the after- and forebody of the Almere-I 
ship must have differed from the reconstruction of Hocker 
(Plate 16.IV A and C). The length-width ratio across the 
gunwales is a little greater than it is in the seagoing cogs. 

16.2.2 Construction and layout of the hull

Keel plank
The keel plank is 9.94 m long and connected to the stern 
and stem hooks by sloping flat scarfs at either end. To-
gether they are ca 12.90 m long. The scarfs are (stern) 
40 cm and (bow) 47 cm long. The lands in the scarfs are 
joined with two rows of double-clenched nails: one row 

Fig. 16.7. The composite bow and frames of the forebody in the workshop 
of the Museum voor Scheepsarcheologie at Ketelhaven.
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driven in from outside, the other from within. Aft, the keel 
plank is 28 cm wide, forward 25 cm, and towards the mid-
ships it gradually widens to 32 cm. Throughout its length, 
the plank is 5.5 to 6.2 cm thick. The underside is unevenly 
abraded; it is thought that the keel plank may have been ca 
7 cm thick originally. It is rectangular in section.   

Sternhook
The horizontal part of the sternhook is 1.44 m long; and 
at the scarf joining it to the keel plank, 28 cm wide. To-
wards the rear, it gradually narrows. At the base of the 
rising part, the horizontal part still is ca 20 cm wide (in-
cluding the two rabbets for attaching the lowest bottom 
strakes). At the end of the scarf the horizontal part is 7-8 
cm thick; at the base of the rising part, 20 cm. On the 
rear is a toe to protect the rudder and to stop debris from 
fouling the rudder by getting caught between it and the 
stern. The rising part of the stern hook with its sloping 
flat scarf stands 53 cm above the keel line. In the flat scarf 
are two treenails (3.5 cm across): the principal fastenings 
connecting stern hook and sternpost. Besides, small holes 
showed that the sternpost had been attached also with 
nails, towards the ends of the scarf. Abrasion on the rear 
surface and nail holes in the sides of the rising part of 
the hook mark the location of the lowermost gudgeon. 

The rabbets to take the hood ends of the bottom strakes 
reveal that the ship must have had a sternpost that was 
fairly thick at its base (ca 40 cm). The timber was not, as 
is usual, joined to the stern hook just by a flat scarf, but 
had also over a good 20 cm rested on the topof the thick 
horizontal part of the stern hook, in a way similar to the 
forward construction. 

Sternpost
The sternpost was no longer present, but almost certainly 
was shaped similarly to the stempost. The ship probably 
did not have a false stern. The upper part of the post had 
probably held a forged bolt with an eye: the top suspen-
sion device of the rudder. The rake of the sternpost (rear 
face) will have been about 120º. 

Rudder
The stern rudder was not recovered.

Stem hook
The stem hook had been fully preserved. The horizontal 
part is 2.11 cm long, and at the scarf joining it to the keel 
plank is 25 cm wide. As in the stern hook, the horizontal 
part narrows towards the angle, and at the base of the ris-
ing part of the stempost is a good 20 cm wide (including 

O cm 50 cm

Fig. 16.8a.  The complete bow construction. b. The bow construction composed of the stem hook, the stempost and the false stem. 

2 m
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the rabbets for taking the hood ends of the first bottom 
strakes). Its thickness at the scarf is almost 10 cm. Mid-
way along, its upper surface ‘jumps’, and at the base of the 
stempost the horizontal part of the hook is 20 cm thick. 
The rising part of the stem hook stands 68 cm above the 
keel line. On the front, it has a projecting ‘toe’, analogous 
to the toe on the stern hook. The slanting top of this toe 
serves to support the false stem nailed to the stempost 
above it. The rabbets in the sides of the horizontal arm of 
the hook obliquely run on into the sides of the stempost. 
Both the horizontal and the rising arms of the hook are 
trapezoid in section, with the narrow side outward. 
 
Stempost
The stempost like its after counterpart rested not just on 
the sloping flat scarf of the stem hook, but also, in part, 
on the top of the horizontal part of the stem hook. The 
stempost at the top of the scarf is 30 cm thick and tapers 
upwards: at the tip, just 16 cm. In the sides, towards the 
rear it contained rabbets into which the hood ends of the 
bottom and side strakes were nailed. The bottom 50 cm 
of these rabbets run parallel to the rear of the stempost. 
The line of the subsequent metre at the top ends at ca 7 
cm from the rear surface. The next 70 cm from there runs 
obliquely upwards towards the front of the stempost. 
From this point upwards the hood ends of the sides con-
tinue towards  the centre line of the mitred front of the 
stempost, onto which they are nailed fast.  

False stem 
Against the front of the rising part of the stem hook and 
the stempost, a false stem was fastened. This fully covers 
the forward hood ends of the side strakes. 

The composite bow construction is 3.4 m long and, meas-
ured perpendicularly, rises ca 2.7 m above the keel line. 
Its rake is ca 127°. As in the stern,  so the stempost too 
was fastened to the stem hook with two treenails (3.5 
cm across) and below these with a nail. The false stem 
is fastened to the stempost by three long, forged nails, 
and to the stem hook by two nails. At the lower end, the 
construction was reinforced with a forged iron plate ca 60 
mm wide, which was nailed to the sides of the construc-
tion. (figs 16.8a and b and Plate 16.III A).    

Bottom and sides
The bottom is composed of three strakes on either side of 
the keel plank. The top of the garboards or A strakes is flush 
with the top of the keel plank. Amidships, the first two 
strakes rise ca 5 cm towards the turn of the bilge. The third 
strake is still carvel-built but adjoins strake B at a slightly 
greater angle and at its outer edge rises about 10 cm above 

the keel line. Longitudinally too, the bottom is dead flat at 
no point. Both aft and fore, the carvel seams between the A- 
and B strakes and between the B- and C-strakes merge into 
a clinker-built construction (Plate 16.IIIB). 
The next two strakes (D and E) form the turn of the bilge. 
They are both fully clinker-joined to the C-strake and to 
each other, at a sharper angle. The remaining three strakes 

Fig. 16.9a. Overview of the bottom with the plank scarfs of the 'bro-
ther-and-sister' pattern of construction. 

Fig. 16.9b.  Detail: some of the plank ends standing proud of the bottom 
in the scarfs amidships. 

Fig. 16.9c.  Keel plank, stem hook, stempost and shell strakes in the 
forebody.
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of the sides too are nailed together clinker-style from stern 
to stem. The overlapping lands of the clinker joins are 5-6 
cm wide. The space between the double-clenched nails 
varies between 14 and 18 cm. 

The planks of the bottom, of the turn of the bilge and of 
the lowermost two side strakes were abraded, decayed, and 
repaired in several places; they had probably been 4.5 cm 
thick to start with. The top strake of the sides was 5.3-5.7 
cm thick, barely abraded and of far better quality than 
the other strakes. The planks of the bottom had a maxi-
mum width of 48 cm, at the bilge this was 50 cm, while 
the planks of the sides were up to 55 cm wide. In all, the 
vessel had eight shell strakes (A to H) on either side of the 
keel plank. 

The shell was put together according to the broth-
er-and-sister pattern. This is evident from the correspond-
ing positions of scarfs in the port and starboard strakes (figs 
16.9a to c). The A strakes are composed of two planks; the 
B- and C strakes, of three. The bilge strakes D and E are 
made up of two planks, and the three strakes of the sides 
(F, G and H) consist of three planks on either side.  The flat 
sloping scarfs joining the planks are ca 30-40 cm long. At 
the scarfs, the plank ends are 1-2 cm thick, proud of the 
inside and outside of the shell. The scarfed plank ends are 
secured together with two rows of five nails each: one row 
driven in from the outside, and the other from within. The 
nail points are twice beaten sideways and driven back into 
the wood (double-clenched nails, Plate 16.III B). 

Sintel clamped moss caulking
The seams of the shell are closed with sintel clamped moss 
caulking. The carvel seams of the bottom as usual are 
caulked on the outside. The clinker seams, both on the 

8.  Vlierman, 1996a and fig. 51; section 29.2.
9.  Hocker & Vlierman 1996, 29.
10.  Cappers et al. 2000, 577-590; Mook-Kamps 1997, Almere W13.

inside and the outside. The moss was twisted into single, 
short strands (ca 10 cm long), driven into the seams, and 
covered over with laths of split oak (moss laths) which 
in their turn were secured with sintel clamps of the type 
D2/E (fig. 16.10). This type was used in the period ca 
1375-1450.8 The caulking of clinker-built seams on the 
outside of the shell was no longer customary from the 
mid 14th century onwards. Hocker suggests that it may 
have been applied to this ship retrospectively to combat 
leakage. Also various pairs of small holes were observed 
which suggest that the sintel clamps were locally replaced 
or that lengths of seam were re-caulked.9 In several places, 
cracks in the wood had been closed with sintel clamped 
moss caulking on the outside. Probably this had (in part) 
been done even during construction. 

Moss determination and pollen analysis
For caulking, a single species of moss (Sphagnum spec.) 
was used. The encountered pollen suggests a growing en-
vironment of the moss in an area of open vegetation. For 
its analysis and conclusions, see Appendix.10

Frames: floor timbers and futtocks
The frame pattern is regular and above the bottom com-
prises 24 frames. The very aftmost and foremost frames 
were not treenailed to the hooks; just to the sides. Nor 
were any frames fastened to the stern- or stempost. Be-
cause the hood ends of the upper two strakes are missing 
both at the stern and stem, it could not be established 
how many frames had been present in the stern and bow. 
Hocker assumes three each for stern and bow. However, 
four would seem more plausible. This would raise the 
total to 32 (-3 to 0, 1-24 and 25-28).  Most of the frames 
are composed of a straight or crooked floor timber ex-
tended by a futtock at either end. The scarfs between the 
floor timbers and the futtocks are alternatingly above the 

Fig. 16.10.  The type of sintel clamp applied in the Almere-I cog: D2/E. Fig. 16.11.  The pattern of frames, viewed from the stern. 
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second or third bottom strake and at the turn of the bilge 
or a little higher up. In the stern and bow, the crooked 
floor timbers cover most of the height of the sides. The 
V-shaped floor timbers of frames 0 and 25 most probably 
did not rest on the hooks or stern-/stempost (Plates 16.IV 
A, B and C, and fig. 16.11). Limber holes were cut into 
the underside of the floor timbers to allow leakage and 
rainwater to flow towards the pump.

Mast step
Viewed from the side, the mast step consisted of a block 
of wood. It was 1.77 m long, with a somewhat convex 
upper surface, a maximum width of 34 cm, and a thick-
ness of 23 cm. In its upper surface, exactly between the 
underlying frames 17 and 18, a cavity for the heel of the 
mast had been cut (ca 28x14 cm and ca 11 cm deep). On 
the rear side of the hole was a rabbet ca 6 cm wide and 5 
cm deep. This had probably held a plank, the upper end 
of which was fixed to the sail beam. On the underside the 
mast step is joggled, to engage with frames 17 to 20. The 
block does not sit exactly above the keel plank, but about 
5 cm to starboard (Plate 16.IV A, B and C, and figs 16.12a 
and b). The treenails observed in the block revealed that it 
had previously been part of at least one other construction. 
Indeed it seems likely that the block may originally have 
been part of another ship. The position of the mast step 
suggests that the ship may have carried a sprit sail, while 
the vertical plank aft of the mast may have been a guide 
for lowering and raising a lowerable mast. Still it seems 
possible that the vessel originally carried a square sail.    

Ceiling
The vessel has a fully closed underfoot ceiling of 3 cm 
thick deal boards. The planks of the sides were also 3 
cm thick, but of oak. The situation as recovered made 
it clear that the underfoot ceiling planks ended forward 

in an irregular fashion, above, or close to, frame 21. Aft 
this could no longer be established, because this part of 
the wreck had been cut through and lost at the time of 
discovery. Still it seems quite likely that the underfoot 
ceiling and the ceiling planks along the sides ran from 
frame 4 and ended forward at frame 21: a hold with a 
length of ca 7.5 m.  The port side still held a piece of the 
top ceiling strake in its original position. This oak plank 
was thicker than the others (4.4 cm). Its forward end was 
fastened to frame 23. It is quite likely that the other end 
started at frame 1. This heavy ceiling strake/shelf clamp 
without a doubt also served as a stringer, an important 
longitudinal reinforcement of the sides of the vessel 
(Plates 16.I and 16.IV B). 

At the beginning and end of the underfoot ceiling, Hocker 
drew transverse bulkheads to separate off below-deck ac-
commodation fore and aft. A few remains of nails on the 
back of the floor timber of frame 21 might support this 
idea. Given the slight headroom (ca 1.2 m) between the 
frames and the decks, this does not seem very plausible, 
though. In the Spakenburg-I cog (Chapter 14, Plate 14.III 
A) too, partitions were drawn in these places. In the case of 
both ships, the reality of such partitions seems doubtful. 

Like the Marknesse cog (Chapter 12), this ship is an early 
example of the late-medieval use of cheaper deal planks 
for the underfoot ceiling. Depending on the nature of the 
ship’s cargoes, its underfoot ceiling - or individual planks 
in it - might need replacing from time to time. 

Inwale
On the highest surviving part of the starboard side, a 
length of inwale or covering inwale had survived, resting 
on or attached to the heads of frames 12 to 16. To port lay 
a further, detached fragment, ca 4.5 m long (Plates 16.I 

Fig. 16.12a. The mast step and the remains of the ceiling, viewed from 
starboard. 

Fig. 16.12b.  The same, viewed from port, after removal of the ceiling 
boards and cleaning of the timbers. 
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and 16.II A). The pieces were 7-8 cm wide and 15 cm 
high. The oblique notches in their outward-facing side 
engaged with the also oblique futtock heads. In smaller 
boats, such reinforcements of the gunwales tend to be 
roughly square in section (ca 8x8 cm), and lie across the 
squared-off heads of the frames. They are fastened to the 
top shell planks and the frames (see the Dronten-II cog, 
Chapter 17; and the boat from lot K73/74, Section 26.1). 
There we are dealing with covering inwales. In the case 
of more massive timbers, as here in the Almere-I, we may 
speak of a proper inwale. 

The inwale on either side of the ship probably consisted of 
three parts, joined by sloping flat scarfs. In the Marknesse 
cog (Chapter 12), the central piece consisted of a heavy 
uppermost ceiling board and a true inwale only fore and 
aft. Without a doubt, their ends met the (inner face of 
the) stern- and stemposts, to which they were fastened. 
Aft and fore, there almost certainly was a small crook 
connecting the ends of the starboard and port inwales. 
In the bow, this crook and the one below it supported 
a rectangular plank (a good 50 cm long and wide and 
6-16 cm thick), which was treenailed to them. A ca 8 cm 
deep notch had been cut into its 16-cm-thick top edge. 
Presumably this was intended to support the mast and/or 
sprit with the sail when these were lowered (Plates 16.IV 
A, B and C). Various treenail and nail holes were observed 
in the top of the covering inwale fragments. Hocker as-
sumes that the top of the inwale (with the upper edge of 
the top shell strake) was fully covered by a broad plank (a 
gunwale proper). Whether there was any question of such, 
we can no longer tell. Given the many repairs in and on 
the hull, these traces may in fact reflect the attachments of 
short repair planks. So far, no true gunwales pre-dating the 
17th century have been identified in the former Zuiderzee 
area. 

(Deck) beams, decks and gangways
The head of frame 17, immediately aft of the mast, had 
been cut square, a short distance above the transition 
from strake F to strake G. On it, it without doubt a fair-
ly massive sail beam had rested. Nothing was recovered 
of the beam itself. Yet to starboard, a curiously shaped 
rosebolt was found: a flat rod of forged iron with holes for 
attachment, and at its end a large, thin, somewhat convex 
head. The bolt had been inserted through the shell from 
the outside and had been nailed to the beam (Plates 16.III 
A and 16.IV C, and figs 16.13a and b).  Its counterpart 
to port probably was lost together with the sail beam. A 

11. Hocker in: Hocker & Vlierman 1996, 34.
12. By way of example, see section 27.4, fig. 27.4. The early-16th-century waterschip from lot K 84 in Oostelijk Flevoland had two masssive stringers 

in the forebody, which were connected to the gunwales by knees. This vessel also had massive inwales, triangular in section, running from stern to 
stem. Probably transverse deck planks were placed between the knees. 

little forward of frame 7 both to port and starboard the 
shanks of similar rosebolts passed through the G strakes. 
The connecting beam, now also lost, most probably rested 
upon the gangway planks with notches on its underside. 
The rosebolts served as additional reinforcements of the 
connections between the beam and the sides and in order 
to hold the everted sides in place. The function of the 
rosebolts is similar to that of wall anchors in buildings. In 
section 16.9 they will be compared with rose bolts from 
other shipwrecks in the Zuiderzee area.

The square top of port frame 23 at strake G level suggests 
that a connecting beam lay on top of this as well. Apart 
from some beam and knee fragments11 no further parts of 
connecting or deck beams were recovered. Comparing this 
with the Marknesse cog, for instance (Chapter 12), which in 
many respects resembles the Almere-I, it may be assumed 
that the vessel besides the beams on frames 7, 17 and 23, 
did have a further set of connecting and deck beams. 

The notched thick plank up against the floor timber that 
connects the port and starboard inwales at the bow, and 
the vertical guide plank aft of the mast heel suggest that 
this vessel had a lowerable mast. If this was the case, the 
ship must have had longitudinal stringers at deck level 
on both sides which ran at any rate from the sail beam 
to the connecting beam above frame 23. On the front of 
this connecting beam a single stringer may have extended 
up to the stempost. In this situation, a relatively short 
mast (in the case of a sprit sail) would have been lower-
able between the stringers without too much trouble, 
and be laid forward into the notched plank at the bow. 
The connecting beam above frame 23 would then not be 
an obstacle. The stringers may have had a section in the 
form of an inverted T; the rabbets might then have held 
planks to keep the deck closed when sailing. Short deck 
planks cover the space between the stringers and the sides. 
Alternatively, and maybe more plausibly in the case of 
this vessel, there may have been relatively heavy stringers, 
rectangular in section, connected to the sides by also quite 
substantial deck knees that were fastened to the inwales, 
the frame and the uppermost strakes of the sides.12 The 
foredeck almost certainly extended from the sail beam to 
the stempost. On either side of the mast there may have 
been hatches giving access to the hold and the fore-cabin. 
The afterdeck presumably also had a hatchway. 

Hocker’s reconstruction indicates that the beam with 
rosebolts above frame 7 was the first transverse construc-
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tion aft of the sailbeam. Compared with other cogs, the 
distance between these two beams (ca 4.5 m) is rather 
large. In most cases, it is no more than ca 3.75 m. The 
distance from the aftmost beam to the the stern is also ca 
4.5 m. This seems a rather long afterdeck for a vessel of 
this size. Despite there being no concrete evidence, it is 
more likely that at the spot (above frame 4) that Hocker 
indicated in ‘Enclosure 3’ there also was a heavy transverse 
connection. This beam then probably also formed the 
front of the afterdeck. On the front and on the beam there 
may well have been a windlass for lifting heavy items into 
and out of the hold and for lowering the mast. The plank-
ing of the afterdeck probably lay longitudinally. In a few 
places, deck knees will have formed the connection be-
tween the deck and the bulwark. Inside the wreck lay two 

gangway planks (Plates 16.I and 16.II A; figs 16.5a and 
b). The foremost ends of these were fully intact; the after 
ends had broken off. The starboard plank still measured 
almost 9 m. The planks were up to 30 cm wide and were 
7.5 cm thick. This length means that both fore and aft 
they were an integral part of the decks. Besides, they were 
important structural parts ensuring the transverse and 
longitudinal rigidity of the ship at deck level. These thick 
gangway planks were treenailed to the futtocks and the 
sides. Between the futtocks, they were nailed to the sides. 
They probably ran from frames 3 (aft) to 23 (fore). Their 
inboard edge had been bevelled. Most probably a coaming 
had been nailed against this edge. However, no trace of 
such was observed. 

O cm 50 cm

Fig. 16.13a.  Repairs, and the rosebolt to port holding the sail beam 
(frame 17). On the top of strake G, immediately against the underside of 
strake H (not drawn) the support for the rigging of the mast can be seen. 
Beside the head of the rosebolt is a scratched-in (maker's) mark. 

Fig. 16.13b.  The head of the rosebolt in the repair plank and the 
(maker's) mark. The piece of the shell plank of strake G was placed upsi-
de-down. The edge with the nail heads should be below. 
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Pump
No traces of wear were found on the bottom that might 
indicate the location of a pump barrel. The ship certainly 
had a pump; a suitable spot would have been between 
frames 2 and 3 (Plate 16.IV B). 

Repairs
The vessel stands out for its numerous, and occasionally 
quite remarkable repairs. Not all of them are shown in 
the drawings. The most notable are the repair planks on 
both the inside and outside of the lowermost port bottom 
strakes at the stern (Plates 16.III A and 16.IV D). In order 
to insert repair planks from within, the ship’s carpenter 
must have temporarily removed, or replaced, some of the 
frame timbers. Besides, the various repairs around the 
rosebolt are quite eye-catching (figs 16.13a and b). The 
treenails in the mast step that had no function in the con-
struction as recovered, suggest that the block had earlier 
served a purpose in another place or manner, or may have 
come from a different vessel altogether. Given the vessel’s 
presumable date of construction (section 16.8), the exter-
nally sintel clamped shell seams maybe were thus treated 
to remedy a leak: sintel clamped caulking seams from the 
outside began to be an obsolete practice in the second 
quarter of the 14th century, and at any rate by the middle 
of that century.  Besides these, other (double) sintel clamp 
imprints have been identified that are certain to represent 
repairs. (At least part of) the cracks closed with sintel 
clamped moss caulking on the outside of the shell planks 
are likely to have been repairs made during the working 
life of the ship. Almost certainly there would have been 
some cracks that were caulked even during construction. 
The uppermost strake of the sides appears to have been of 
decidely better-quality timber than the other strakes, and 
may be a later replacement. These observations, together 
with the abraded exterior of the shell and hooks, imply 
that the ship must have been of considerable age by the 
time it sank. 

Wood selection and processing
All parts of the hull are of oak (Quercus sp.); the boards 
of the underfoot ceiling are of pine. The planks were 
sawn. It was not established whether they were rift- or 
quarter-sawn timber. The former seems quite likely, as 
the planks were fairly broad. The timbers of the frames, 
the stern- and stemposts and crossbeams were made from 
trunks and heavy limbs. The stern and stem hooks were 
hewn from trunk-branch crooks. 

Fastenings
For the connections between the shell strakes and the 
frames, treenails 2.5 cm in diameter were used. Generally 

two per plank width; in some cases just one. Some 1000 
treenails in all. Whether in the transverse and knee fasten-
ings at deck level thicker treenails were used, is unknown, 
but plausible. In some treenails, pyramidal wedges were 
observed.

In the clinker planking, iron nails are set at 14-18 cm 
intervals. Seams totalling 175 metres, which means a re-
quirement of about 1100 nails. For spiking the hood ends 
into the hooks and stern- and stemposts, and for joining 
the shell planks in the 26 scarfs, a further ca 400 nails 
were needed.  At least 400 to 500 shorter nails were used 
in fastening the deck planks and the ceiling boards. 

The moss laths of the sintel clamped moss caulking 
were fixed with forged sintel clamps set at intervals of 5 
to 6 cm. The carvel seams of the bottom had been sin-
tel-clamped on the outside only; the clinker sides, both 
inside and out; overall, some 400 m of shell seams. At an 
average spacing of 5.5 cm, this means that for the ship 
some 7500 sintel clamps were required. This still ex-
cludes the sintel clamps on the cracks in the shell planks 
and possibly also the deck seams.

The gudgeons (not recovered), and the rudder fittings, the 
plate holding together the bow construction, and the four 
rosebolts probably were the only heavy forged fastenings 
in the cog. 

16.3 Construction data

16.3.1 Design

Design, lines and measurement system
So much had survived of the oak hull that a reliable re-
construction of the ship could be made. Most probably 
there was no question of a preliminary design in late-me-
dieval shipbuilding. Shipwrights built their ships ‘by 
sight’. The lines were determined by well-established and 
traditional rules of thumb, artisanal knowledge and exper-
tise. In the hull no marks were observed that might point 
to particular measurements. Beside the head of the rose-
bolt on the repair plank there is a scratched-in mark (figs 
16.13a and b). Its meaning is unclear. Barely any evidence 
had survived about the transverse connections and deck 
layout. For a  reconstruction of these (Plates 16.IV A, B 
and C) however, we could easily turn to the cogs of Mark-
nesse and Spakenburg I (Chapters 12 and 14).  It is espe-
cially the data from the former that provided important 
evidence. Apart from some minor differences in detail, 
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the descriptions relating to the build, the lines, and the 
construction phases and sequence of these ships will also 
apply to the Almere-I, and for this reason will be omitted 
here. 

Plugged-up treenail holes in the keel plank and in the 
first two bottom strakes on either side of it indicate the 
places where at the start of construction temporary frames 
had been installed to hold the carvel-laid planks in po-
sition. Such holes were observed between frames 6 and 
7, between 11 and 12, between 15 and 16 and between 
frames 21 and 22. The treenails were of course removed 
before the permanent frames were fitted. 

Layout and tonnage
The underfoot ceiling actually indicates a tripartition 
within the vessel. With or without transverse bulkheads, 
there is at any rate a (cargo) hold ca 7.5 m long. The 
sharply built after-/and forebody are poorly accessible, and 
in fact suitable only for e.g. stowing tools, (spare) cord-
age, sail and any personal possessions. The nature of some 
of the finds (see section 16.5) suggests that there may 
have been one or a few passengers during the ship’s final 
voyage. The foremost 1.5 m of the ceiling was under the 
foredeck: a suitable place for passengers to shelter during 
bad weather. The after part of the floor, between frames 
4 and 7, may have been the crew’s quarters. The items 
recovered there support this idea. No fireplace was found, 
and it would appear that when the ship foundered none 
was present (any more). A wooden box paved with tiles or 
bricks to serve as a fireplace may have stood on the floor 
here, or, more probably, forward of frame 7. If initially the 
purpose was to transport bulky cargo on the floor such as 
bricks, timber or heavy crates and barrels, then capacity 

was available even under the gangways and over the full 
length of the ceiling. This means a hold of ca 7.5 x 3.7 
x 1.1 m = ca 30 cu m, that is a maximum of ca 30 gross 
tons. 

16.3.2 Characteristics
The following typical features of the Almere-I cog are of 
particular structural interest:

Keel plank
A keel plank that originally was up to twice as thick as 
the shell planks. Aft and fore, the plank was 28 and 25 
cm wide, respectively; towards the middle gradually in-
creasing in width to 32 cm. Its section was rectangular. 

Stern and stem hooks
The hooks were fastened to either end of the keel plank by 
means of flat scarfs. Aft and fore, they had a so-called heel 
and toe. These served to protect the rudder and to prevent 
debris from accumulating between the rudder and the 
stern; and forward, to support and protect the lower end 
of the false stem. 

Stern- and stempost, false stem and rudder
The stern- and stempost too were joined to the hooks by 
sloping flat scarfs. Remarkable was their attachment by a 
pair of thick treenails. Also notable was the thickness of 
the stern- and stempost at their lower ends. They did not, 
as usual, rest only upon the flat scarfs on the rising arms, 
but also on the horizontal parts of the hooks. Above the 
projecting toe of the stem hook and against the stempost, 
a false stem had been affixed. This did not extend any 
higher than the stempost or the gunwale. A support had 

Table 1. The reconstructed principal dimensions of the Almere-I cog

Length of the keel (Including the stern- and stem hook) ca 12.75 m

Length of the bottom (between the rising part of the stern- and stem hook)      11.60 m 

Greatest width of the bottom (at frames 14-18) ca   3.20 m

Overall length at gunwale level    ca 16.25 m

Greatest width at gunwale level (at frames 14-18) ca   4.80 m 

Height of the stern (keel line to top gunwale)         2.60 m

Height of the stem (keel line to top gunwale)         2.65 m

Height of the side amidships (keel line to top gunwale)  ca  1.90 m  

Length of the stern  ca  3.00 m

Length of the stem         3.40 m

Height of the hold         1.05 m

Length-width ratio of the bottom 3.6:1

Length-width ratio at gunwale level 3.4:1



474

been fastened to the inside of the stempost, onto which 
the mast could be lowered. The A- to D strakes had been 
spiked into the rabbets on the sides of the stern- and 
stempost; strakes E to H, onto the stempost’s mitred 
front; while these hood ends were covered and protected 
by the false stem. The same construction probably also 
applied to the stern, be it without a false stem. The cog 
was fitted with a stern rudder. 

Clinker-built and carvel-laid bottom
The ship had a carvel-laid bottom that was about 8.5 m 
long. The six, fairly wide bottom strakes merged into a 
clinker-built construction both aft and fore. The bottom, 
both longitudinally and transversely, was dead flat at no 
point. 

Clinker-built sides
Amidships, the vessel had fairly steep sides. The transition 
from the bottom to the sides is rounded in every part; 
nowhere does it have an angular turn of the bilge. This re-
sults from the way the outer bottom strakes (C), the bilge 
strakes (D) and the lower side strakes (E) were attached at 
ever-changing angles. From strake C upwards all strake 
planks were joined together in clinker fashion, with dou-
ble-clenched nails. The hull was built from planks 48-55 
cm wide, according to the so-called ‘brother-and-sister’ 
pattern. The shell planks were attached to the frames by 
means of treenails. 

Caulking method 
The carvel seams had been sintel-clamped on the outside; 
the clinker seams of the sides, both inside and out. Judging 
by the presumable construction date (Section 16.8), it seems 
quite possible that (a major part of) the clinker seams were 
sintel clamped on the outside by way of repairs to an old, 
leaky ship. An alternative possibility that cannot be ruled 
out is that the vessel came from an isolated shipbuilding 
area, where the traditional way of exterior sintel clamping 
was still adhered to, despite having been abandoned else-
where by the mid-14th century. Another possibility is that 
the ship was extremely old by the time it sank. 

Mast step
The vessel had a short mast step with a rabbet to hold a 
vertical guide plank aft of the mast. Which may be an 
indication for a mast that could be lowered forward upon 
the support fixed to the stempost. The mast step must at 
one time have been attached in another way or in another 
place, maybe in another ship. The position of the mast, 
the guide plank and the support on the stempost suggest 
the use of a spritsail and a short, lowerable mast.

13.   Smits 1995, 468.

Ceiling and repairs
The Almere-I cog had a fully closed underfoot ceiling, 
which sideways continued almost up to the transverse con-
nections. The uppermost ceiling board, the shelf clamp or 
beam clamp, was thicker than the other boards. The floor 
boards were of pine, the others of oak wood. During its sail-
ing life, the ship was repaired on multiple occasions and in 
various parts. Indeed it is not impossible that the uppermost 
strakes of the sides were at some point replaced.

Gangways, transverse connections/deck beams and 
decking
The heavy and long gangway planks were part of the 
decks both aft and fore. The ship almost certainly had 
four fairly massive transverse connecting beams, of which 
in any case the middle two (the sail beam and the beam 
above frame 7) had extra strong fastenings to the sides 
with forged iron rosebolts, which had been inserted from 
outside the shell, and on the inside were nailed to the 
beams. The vessel probably had a foredeck ca 5.5 m long 
and an afterdeck 3.5 m long. Presumably a windlass stood 
against and on the front of the afterdeck.

16.3.3 Use

Function
The heavy stern- and stem constructions, the long, 
thick gangway planks, the fully closed ceiling and the 
fairly large opening(s) allowing large items of cargo to 
be hoisted into and out of the hold suggest that we are 
dealing with a good example of a small freighter cog. For 
example, for carrying timber, bricks, floor tiles, peat and 
heavy crates and barrels. Actually the old ship may no 
longer have been sufficiently seaworthy for this purpose, 
but still served for example to carry passengers. It appears 
to be a typical cog for inland transport on the (large) 
rivers and the then Zuiderzee inlet, and is comparable to 
the ship depicted on the wooden barrel vaulting of the 
Oude Kerk church in Amsterdam, dating to ca 1400 (fig. 
16.14). Keeping in mind the remarks in section 14.3.4 
on the Spakenburg-I cog, one might wonder if this ship 
also might not be too wide to pass through many of the 
inland locks in the western Netherlands. It was not until 
1536 that Charles V granted permission for a new lock to 
be built east of Gouda, that was 16 feet wide, wider than 
the existing Goudse Binnensluis and many other locks. If 
these were ‘Amsterdam feet’, the new lock was ca 4.5 m 
wide; if they were ‘Rijnland feet’, its width was ca 5 m.13 
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16.3.4 Wreck formation and embedding
The possibly no longer seaworthy ship may have 
foundered in a storm, and subsequently sank fairly rapidly 
into the soft Almere-clay sediments of the Zuiderzee sea 
floor to about halfway up the hull. Timbers protruding 
from the sea floor would have been dislodged by fish-

14.  J. van der Zee & D. van den Broek in: Hocker & Vlierman 1996, 41-49.
15.  Hocker in: Hocker & Vlierman 1996, Enclosures 1-5.

ermen’s nets and washed away. Other waterlogged and 
detached parts remained in place, lying above, beside and 
within the wreck. In due course the wreck became filled 
up with and covered by Almere sediments, and from the 
early 17th century onwards a full Zuiderzee deposit devel-
oped on top. 

16.4 Model

The excavation report of 1996 describes how the scale 
model (1:10) was built.14 Here a brief description will 
suffice. 

For building the model, the survey drawing (Plate 16.1) 
and the various photos and colour slides taken during the 
excavation were consulted. Because no sections of the hull 
could be drawn in the field, the modelmaker resorted to 
using the scale drawings of the recovered and numbered 
parts prepared by Hocker and his fellow students, but es-
pecially Hocker’s reconstruction drawings of the vessel.15 
The model was built on the basis of these reconstruction 
drawings; while the scale drawings of the various timbers 
served to copy the relevant components as realistically as 
possible (fig 16.15). 

It is not a research model. In other words, the model was 
not made to establish how the original vessel would have 
been built and shaped, but as a three-dimensional version 
of the reconstruction on paper. Supported by a template 

Fig. 16.14.   A sailing small cog with a spritsail. Painting in the vaulting of 
the Oude Kerk church in Amsterdam, dating from ca 1400. 

Fig. 16.15. The model scale 1:10. The brown coloured parts are the recovered timbers
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(a sort of mould) the ship’s hull was composed plank by 
plank after the keel plank and stern- and stem construc-
tions had been set up. After this, the template for the 
hull’s shape was removed and the frames were fashioned 
and inserted. Further almost the entire ceiling, a piece of 
gangway plus the hypothetical coaming to port, a full and 
a partial crossbeam plus deck knee were put in place, as 
well as the support on the stempost on which the lowered 
mast or the sprit and the sail could rest. For the sake of 
transparency, the recovered parts are marked, as in the 
plates, by their brown colour, in contrast to those not 
recovered. 

16.5 Inventory

16.5.1 Distribution of the finds
In the excavation report of 1996, the items recovered from 
the wreck are classified according to the system developed 
to compare the inventories of small to medium-sized ves-
sels of the Zuiderzee.16 Here they are grouped under eight 
headings, a classification designed to suit the composition 
of inventories of late-medieval vessels.17 

The descriptions of the items in the above-mentioned 
excavation report need no adjustments and together with 
the relevant illustrations have been adopted integrally. 
The inventory numbers in the list of objects (Plate 16.II 
B) return in the text, in the illustrations and in the find-
spots around the wreck (Plate 16.II B). The rosebolts and 
the block are not included in Table 2, as they were part of 
the ship and the rigging. 

16.  Reinders, 1985b.
17.  Vlierman, 1992b; Vlierman 1993; section 24.4.2.
18  Vlierman 1996a, 80-51.

16.5.2 Ship’s equipment and inventory

Ship’s equipment
Three rosebolts (29, 30 and 31; figs 16.18a and b), bolts 
with a large, somewhat convex, round head (ca 140 mm 
across), served as extra reinforcements of the fastening of 
two transverse beams to the sides, above frames 7 and 17 
(Section 16.2.2 and Plates 16.III A and 16.IV C). There 
must have been four such bolts. The heads of the rosebolts 
were on the outside of the G strakes (figs 16.13a and b). The 
first 100 mm of the bolt below the head is roughly round in 
section (25 mm across).  This was the part passing through 
the actual shell. It continued as a forged, flat strip with some 
(three or more) holes in it. The overall length of the bolts 
could not be established, as all of them had broken and the 
end parts must have drifted off with the beams to which 
they were attached. These flat ends had been fastened with 
thick nails to the after surfaces of the beams. In section 
16.9 these rosebolts are compared with parallels from the 
Zuiderzee area, including those from the Dronten-I cog. 
Three flat iron fragments (32) come from the bow con-
struction (Plate 16.III A and fig. 16.8a). They are parts of 
an iron band that had been fitted around the front and the 
sides of the false stem and fastened to the sides of the stem 
hook and stempost. This fitting provided extra strength to 
the connection between false stem, stem hook and stem-
post. For the same reason, another flat piece of iron had 
been nailed across the seam between the ‘toe’ of the stem 
hook and the false stem. Inventory number 38 comprises 
ten nails of different sizes. Numbers 40 (figs 16.18-38 and 
16.18-40), 41, 42 and 83 represent nine sintel clamps of 
the D2/E type, which was in common use between ca 1375 
and 1450.18 

A tapering oak plug (47) may have served to close a hole 
in the bottom. Such holes might be drilled to drain the 
hull when the vessel was being overhauled for mainte-

Table 2. Distribution of items

Category Forebody Hold Afterbody

1. Ship's equipment    - rope, nails, sintel clamps     -

2. Operational equipment   spade     ring tool handle

3. Administration and navigation             - writing chalk -

4. Tools  adze, saw handle marlinespike, grease, flint, (iron?) 
slag

axe

5. Household items  - - -

6. Cooking, eating and drinking - cooking pots, tripod, bowls  knife, jar

7. Victuals - jar, mussel shell      jars, bones

8. Personal belongings, weaponry shoe, sheath   spur, clasp(?), clapper, belt(s), bag     dagger, coins
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Part of the inventory of the Almere-I cog.
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nance. No such hole was found; there may have been one 
in the destroyed part of the afterbody. Or it may have 
been a stopper for a different purpose altogether. 

The single-sheave block (figs 16.18-44 and 16.19) was 
found amidships underneath the splayed port side. It still 
held remains of rope from the hitch. Probably the block 
was part of the rigging. The solid, rectangular, 32.5 cm 
long body of the block is of ash wood (Fraxinus spec.). 
The block was made from the heartwood of a tree. It is 
roughly square in section with chamfered corners. Inside 
an opening ca 20 cm long and 4.7 cm wide, it holds a 
pearwood (Pirus spec.) sheave (13.3 cm across). The sheave 
has a groove in its rim, into which a rope could be laid. 
Immediately above the boxwood (Buxus spec.) axle, the 
block was diagonally drilled through from two sides to-
wards the top. Within it were remains of rope from the 
hitch that had run around the underside of the block, also 
in a groove. At the top there had been a rope by which 

19.  Van Beylen et al.1972, part 1, 233.
20.  Van Beylen, 1985,40.

the block was attached to e.g. the mast or the rigging.19 
Woodworm holes and wear both to the block and the 
sheave suggest that it was very old by the time the ship 
foundered. A replica of the block was made and tested for 
effectiveness and tensile strength. Some further replicas 
were incorporated in the rigging of the Kampen Cog. 

Presumably it is a brace block with remains of the brace 
hanger or pendant, which according to Van Beylen20 hung 
immediately below the yard of a square-rigged ship. It 
served for reeving the halyard by which the yard was adjust-
ed. Alternatively, the old block may have been used for e.g. 
adjusting the sprit, if this ship was rigged with a spritsail. 
A fragment of rope (62) with a diameter of ca 1.8 cm, and 
the nails (34 to 37, and 39) have been classed with the 
spare parts of the ship’s equipment. Yet they (or some of 
them) may have been part of the ship itself. Of the four 
nails constituting no 37 it should be noted that they have 
four small nubs on the underside of their relatively large 

Fig. 16.17.  The three rosebolts (29, 30, 31).Fig. 16.16.   Rosebolt, inventory number 29. 

29

10 cm

Table 3. Ship's equipment

Category Item Number Findspot

1.1 Ground tackle   - - -

1.2 Sails - - -

1.3 Cordage             line              62 hold

1.4 Blocks               brace block 44 beneath port side

1.5 Windlass           - - -

1.6 Pump, drain      - - -

1.7 Navigation aids - - -

1.8 Boats - - -

1.9 Spare parts nails    34-37, 39 hold
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heads (fig. 16.18-37). This means that they were shaped 
on a moulded nailheader. Under the head of nail 39 there 
was a two-layered fragment of leather, presumably serving 
to close a leaky (nail-)hole (fig. 16.18-39). 

Operational equipment
Just one item can possibly be attributed to the category of 
operational equipment: the iron spade with a fragment of its 
ashwood (Fraxinus) handle (figs 16.20 and 16.22-20). The 
tool, with a cross-section like that of a spade, has a round 
handle case with a nail hole, and was forged from a single 
piece. The front of the blade is almost flat; the rear has a pro-
truding ridge extending from the handle case. The sides and 
the cutting edge were so thin that they had entirely rusted 
away, so the original shape cannot be fully ascertained. Yet 
it is likely that the sides sharply converged into a point. Its 
shape is unsuited to shovelling bulk cargo such as grain, and 
differs from specimens found earlier in the Zuiderzee area. 
The model does match that of (later) peat-cutting spades, 
and is virtually identical to the spades once used in Wales 
for constructing and maintaining roadside earth banks.21

The keyhole-shaped iron ferrule (fig. 16.22-33) also was 
put under the heading of equipment for loading and un-

21.  Examples and information: National Museum of Wales/Welsh Folk Museum, St. Fagans.

loading. Such ferrules were used for e.g. reinforcing the 
connection of the business end of a tool to its handle.

An unusually shaped and hewn-off piece of oak wood (fig 
16.18-45) may be the end of a handle of some tool. It 
could also be part of an anchor. It is slightly curved and 
square to oblong in section. The corners are chamfered; 
making its section in fact octagonal. The top end tapers to 
a point. The broadest, pointed end contains a near-square 
hole. On the underside of the hole the edges are somewhat 

Fig. 16.19.  Brace block (44).

Fig. 16.18.  Brace block (44), piece of a tool or anchor (45), nails (37, 38, 39) and sintel clamps (40).

44

37 38 39 40

45

10 cm
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chamfered. No traces of wear are evident around the hole. 
If the hole served to suspend this object, it certainly was 
not frequently used. A second and maybe more obvious 
possibility is that it was part of some device, such as an 
anchor. In Ship 1 from the harbour of Kalmar22 an anchor 
was found that was composed of an erratic boulder enclosed 
by two forked wooden crotches (see also the Nijkerk-II cog, 
Section 6.5.3 and fig. 6.53a-131). If the piece indeed de-
rives from such an anchor, it should of course be classified 
with Ground tackle in table 3.1.1. Finally, the piece may 
have been an as yet unknown ship’s timber. 

Administration and navigation
Items relating to administratiion are hardly to be expect-
ed in late-medieval vessels. An irregularly shaped piece of 
chalk of 6x5 cm (55) shows some small abraded surfaces. 
This may be due to its use for marking particular parts of 
the cargo. Writing chalk has been found on other occa-
sions aboard shipwrecks in the Zuiderzee area. The three 
coins will be discussed under Personal equipment (below) 
and Dating (Section 16.8). No navigation devices were 
encountered.

Tools
The category of tools matches what is found in other 
late-medieval ships in the former Zuiderzee area. It con-
sists of the most essential toolkit required for repairs and 
maintenance of the ship, the rigging and the sail. The 
recovered carpenter’s tools are an axe, an adze, and the 
handle of a saw. The axe with a large part of its oak handle 

22.  Åkerlund 1951, drawing 5b.
23.  Vlierman 1985b, 33-34.

(figs 16.21 and 16.22-21) is of the standard type: a left-
hand broadaxe.23 The handle remnant is 44 cm long. In 
section 16.9 this axe type is compared with some other 
axes from ships in the current study. 

A fine and well-preserved adze (figs 16.22-22 and 16.23b) 
is the second carpentry tool. It has the usual curved shape 
and a hammerlike butt end. On the underside (i.e. handle 
side) the blade is somewhat mitred in section and has a 15 
cm long, sharp cutting edge. The hammer part towards 
the case becomes a little narrower and is forged into an 
octagonal shape. The burrs on the edge of the hammer 
surface suggest regular use. The manner in which the adze 
is fixed to the handle is a curious one: in contrast to all 
other specimens from ships found so far in the Zuiderzee 
area, the adze does not have a closed handle case that pro-
jects below the blade, but two more than 120 mm long, 
straight, flat flanges, with a width of 17 to 21 mm. The 
handle is set tight between these flanges. The adze itself 
has a rectangular cavity into which the very top of the 
handle is fitted. A rivet passed through the ends of the 
flanges and the handle, holding the handle in place. A 
small part of the ashwood (Fraxinus spec.) handle was pre-
served. The blacksmith’s mark, a little cross, was stamped 
into the blade. An almost identical specimen was found 
during the earth-moving works at the Damrak site for the 
new Noord-Zuidlijn of the Amsterdam metro (find no 
0524-001). Otherwise no domestic or foreign finds of this 
type are known to the author. 

Table 4. Operational equipment

Category Item Number Findspot

2.1 (Un-)loading  gear spade, ferrule
tool handle?

20, 33
45

forebody, hold, 
afterbody

2.2 Additional equipment   - - -

Table 5. Administration and navigation

Category Item Number Findspot

3.1 Ship's papers - - -

3.2 Stationery chalk 55 hold 

3.3 Financial/Commercial matters - - -

3.4 Orientation and dead reckoning - - -

3.5 Timekeeping - - -

3.6 Signalling and distress signals - - -
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Fig. 16.20.  (Peatcutting) spade (20). Fig. 16.21.  Axe with handle (21). 

Fig. 16.22.  Tools: (peatcutting) spade (20), axe with handle (21), adze (22), caulking iron (23), saw handle (26), ferrule (33) and marlinespike (48). 
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48

23

26A

26

20
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20 cm
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The beechwood handle (Fagus spec., fig. 16.22-26) prob-
ably belonged to a handsaw. It has a diameter of 2 cm 
and is 17.5 cm long. Near one end, it has a scratched-in, 
stylised tree(?). At the other end is an iron ring that rein-
forced the connection with the blade. The first part of the 
blade is still present. Goodman describes various medieval 
saws and reproduces a drawing from the Bedford Book of 
Hours (in the British Museum) of an early-15th-century 
model with a curved blade.24 One of the two 17th-cen-
tury handsaws from the Nordiska Museet in Stockholm 
shows a marked resemblance to the saw from the Almere-I 
wreck (fig. 16.22-26a). Such handsaws were in general use 
among ship’s carpenters.25 

Handsaws, or parts thereof, have also been recovered from a 
large flat-bottomed cargo ship (B55, Oostelijk Flevoland), 
which probably foundered around 150026, and in the water-
schip from lot W10 in the same polder,27 which went down 
in the second half of the 16th century. The handle of the 
former is missing, though the ring survives and has a diam-
eter of 30 mm. Of the latter, the handle is 53.2(!) cm long, 
has a diameter of 3-4 cm and in shape resembles the handle 
from the Almere-I cog. The blades of the two saws differed 
in shape; the Almere-I blade at any rate was narrower. 

The toolkit for caulking and maintenance is represented 
only by a caulking iron (fig. 16.22-23). The tool, 203 mm 
long, has only partially survived, but still allows recon-
struction of its original shape. The shank is octagonal in 
section and 135 mm long. Towards the blade, its circum-
ference slightly decreases. The narrow blade has a constant 
width right to the working edge and measures 30 mm. 
The burrs on the butt surface indicate that the caulking 
iron had been regularly used (for repairs). In section 16.9 
it will be further discussed in terms of typological devel-
opment. 

24.  Goodman 1964, 122-132.
25.  Saw reconstructed after Goodman 1964.
26.  Reinders et al. 1980, 40-41 and Appendix 11.
27.  Reinders et al. 1978, 26.
28.  Personal comm., J.C. Deetman, 1988.

The marlinespike made from a tine of red-deer antler (figs 
16.22-48 and 16.23a) is worn and polished as a result 
of frequent use. The tip had cracked lengthwise and was 
given a fresh point with a knife. Marlinespikes are used 
in splicing rope. The use of antler marlinespikes has con-
tinued even after the introduction of iron ones. One of 
the last surviving enterprises in the Netherlands where 
rope-walking is still done in the traditional way, the firm 
of Deetman’s at Elburg, actually prefers the use of antler 
marlinespikes, because they will do less damage to cord-
age made from softer fibres.28

The lump of grease (fig. 16.24) has the shape of the inside 
of a small crock (a stoneware jug?). In some areas, the 
surface shows imprints of textile, which might indicate 
that the grease had been wrapped in a rag of sailcloth or 
the like. In the top, around a cavity, several narrow, sharp-
ly tapering grooves can be seen, probably left by a nee-
dle. Aboard sailing ships there usually was a horn or pot 
containing grease in which sail needles would be kept, to 
stop them from rusting. The shape of the lump of grease 
does not match any of the recovered crockery. 

A splinter of grey-black flint (57) and a small piece of 
(iron?) slag (59) have been classified as Miscellaneous.

Fig. 16.23a.  Marlinespike (48).

Fig. 16.24.  Lump of grease (60). 

Fig. 16.23b. Adze with fragment of the handle (22).
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Household items 
It is as good as certain that small cargo vessels in the 
late Middle Ages lacked any separate workfloor or living 
quarters for the crew. Objects belonging in the category 
of household items are barely to be expected, nor were any 
found. 

Cooking, eating and drinking

Fireplace
A little more can be said about this category. Eight small 
pieces of peat (61) indicate that - at some point - there 
was a fireplace on board. However, nothing was recovered 
of any fireplace: the usual loose wooden box paved with 
tiles or bricks. Nor was there any sign of tongs, or of flint 
for striking fire. Also the very meagre few sherds of red-
ware pots (see below) suggest that at the time of the the 
ship’s demise there was no (longer a) fireplace, so there 
were no on-board cooking facilities. 

Cooking ware
The following potsherds could be attributed to cooking 
ware. Some rim, wall and base sherds of a redware cook-
ing pot (fig. 16.25-7). A large fragment of the base of a 
similar pot (8). Three stick handles of redware skillets 
(figs 16.25-13, -14 and -15). A number of small base 
and wall sherds of a tripod or cooking pot (17) and some 
grey (burnt?) sherds of a redware pot (18). Most of these 
sherds bear traces of soot, with the exception of handles 
13 and 14. Handle 15 shows abrasion. A small sherd, 
which strongly resembles Kugeltopf ware (19) is also 
abraded, which may account for the loss of any traces of 
soot. 

It is hard to distinguish between cooking ware and ta-
bleware aboard late-medieval ships. Traces of soot point 

29.  Bruijn 1979, 57-104.
30.  Bruijn 1979, 61 and 63 and no 3 in figs 18 and 21.
31.  Bruijn 1979, 69 and fig. 83.
32.  Bruijn 1979, 84 fig. 41 no 6.
33.  Bruijn 1979, 81.
34.  Bitter 1989, 117-118, fig. 16, type 32.

to the former, but may also have resulted from reheating 
left-overs. Bruijn discusses the link between the shape 
and the function of simple earthenware items for domes-
tic use.29 He believes the fragments of the three crocks 
with similar rims (5, 6 and 9) should be classified as 
cooking pots. The sherds of pot 5 allow a partial recon-
struction (fig. 16.25-5). The rim profile and the flowing 
outline of the shoulder are similar to those of a one-han-
dled cooking pot.30 The base displays a thick blob of 
glaze. The inside of the pot had just a few small spots of 
glaze. The same goes for the outside and the rim. The 
handle is flattened, however which according to Bruijn is 
typical of two-handled cooking pots.31 Remarkably, the 
sherds of pot 5 lack any trace of soot. 

Tableware
A rim and a few base sherds (fig. 16.25-12) come from 
a bowl without a handle. Its profile and dimensions are 
similar to a specimen illustrated by Bruijn.32 The sherds 
(fig. 16.25-10) and comparable rim fragments (11) can 
also be attributed to a bowl. Yet the wall sherd does sug-
gest a greater rim diameter, more like that of a stick-han-
dled bowl, the so-called kromsteert (‘curved tail’).33 The 
flowing transition from wall to relatively wide rim is 
different; therefore a bowl with a stick handle seems 
unlikely. Further features of interest are the claw feet 
and the absence of soot. On the inside the vessels were 
probably fully lead-glazed; on the outside, only partial-
ly. The profile and the dimensions match those of a find 
from Leiden. Bitter surmises that these forms might have 
served as ‘dinner plates’.34 If indeed these bowls were ‘ta-
bleware’, which seems quite plausible, these would be the 
earliest known examples of ‘plates’ aboard a late-medieval 
ship in the Zuiderzee area. The absence of a soot deposit 
and the wide rim is why they have been classified not 
as cooking ware but as tableware. The pottery from the 

Table 6. Tools

Category Item Number Findspot

4.1 Carpentry ax
adze
saw handle

21
22
26

afterbody
forebody
forebody

4.2 Caulking and maintenance  caulking iron 23 forebody

4.3 Splicing, sailmaking  
marlinespike,
lump of grease   

48
60

hold
hold

4.4 Miscellaneous             flint, iron(?) slag   57, 59 hold
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Almere-I cog is described in detail in part 7 of the Corpus 
Middeleeuws Aardewerk (CMA).35

The knife (figs 16.27-25 and 16.29) is considered with 
the tableware, though maybe it should belong under the 
heading of ‘Personal equipment’. The 20 cm long knife 
has a straight back, which runs from the handle to just 

35.  Vlierman, 1992c.
36.  Baart et al. 1977, 325-326 and 328-329, numbers 619 en 621.

short of the tip of the blade. The handle was made from 
two strips of (beech?) wood. Fitted to either side of the flat 
tang, they are fastened with small rivets.  The end of the 
handle is protected by a metal plate or cap attached to the 
tang. The knife is similar to specimens from Amsterdam. 
These have been dated to the late-14th/early 15th century 
and the second quarter of the 15th century.36 In the knives 

Fig. 16.25.  Cooking, eating and drinking: stoneware jugs (1, 2, 3), cooking pots (5, 7), bowls (10 and 12), skillets (13, 14, 15) and spurtle (46). 
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from Amsterdam, however, the cap at the end of the han-
dle is rounded. The same type of knife has also been found 
aboard the earlier-mentioned cargo ship from lot B 55 in 
Oostelijk Flevoland.37

Drinking ware
The stoneware sherd (4), maybe from the neck of a Sieg-
burg funnel beaker, definitely belongs to drinking ware. 
As no other sherds were found, we may assume that the 
beaker had broken well before the shipwreck, by which 
time the other sherds had all been thrown overboard. The 
same probably also goes for the handles of skillets 13, 14 
and 15, and the top part of stoneware jug 3. 

Miscellaneous
A roughly worked, broken stick of alder wood (Alnus sp.) 
still is 37.5 cm long and a little over 1.5 cm thick. It has 
a knob - rounded rectangular (and abraded?) - at one end 
(fig. 16.25-46). It has been placed in the category Mis-
cellaneous. Its context offers no clues as to the function of 
this broken implement. Despite a large gap in time, the 
piece closely resembles an oakwood parallel, over 30 cm 
long and ca 1.8 cm thick, exhibited at the Museum für 
Volkenkunde at Osnabrück (Germany). There the object 
is described as a Quirl, a stick for stirring, churning or 
beating (scrambled eggs). It was made by a Polish prison-
er-of-war in World War II and served as a kitchen imple-
ment. In Scotland such a stick is known as a spurtle or a 
theavel, for stirring porridge 

Victuals
On the assumption that the vessel made no major voyag-
es, not much in the way of provisions would be expected 
on board. Distances on the Zuiderzee are modest, and 
there were many potential ports of call for purchasing 
food en route on a (near-)daily basis. No wooden barrels or 
parts of barrels were recovered, but any present may have 

37.  Reinders et al. 1980, 41 and enclosure 11.

been washed away. But two stoneware jars were found 
in the afterbody (figs 16.25-1 and -2 and 16.26). Num-
ber 1 is complete. Of number 2, just sherds of its lower 
part were recovered. This jar was probably broken by the 
digger cutting the sewer trench. The missing parts must 
have been removed with the extracted soil, and despite a 
search were not retrieved. It is likely that we are dealing 
with two near-identical jars, most probably produced in 
the well-known ceramic centre of Langerwehe, east of 
Aachen. Their exterior had been dipped in a brown, iron-
rich slip, which was covered with salt glaze. The inside 

Fig. 16.26.  Stoneware jar (1). 

Table 7. Cooking, eating and drinking

Category Item Number Findspot

5.1 Fireplace - - -

5.2 Fire-tending tools - - -

5.3 Fuel                   peat 61 forebody                

5.4 Cooking equipment cooking pots,
skillets 
tripod?

5-8 and 18
13, 14 and 15
17

forebody, hold
hold
hold

5.5 Eating and drinking ware bowls, Siegburg jug 4, 10, 11 and 12 hold, afterbody

5.6 Miscellaneous stirring stick 46 hold
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of the neck of the complete specimen showed drips of the 
brown slip. An imprint and a purply hue at the greatest 
circumference  and remains of a fused-on rim of another 
crock on the outside of the base indicate that number 1 
had been stacked inside a kiln for firing.  A sherd from 
another stoneware jar is fused onto the base of number 
2. These imperfections suggest that we are dealing with 
a potter’s seconds (or thirds).38 In various places on the 
outside of these jars areas of wear can be observed. Taking 
into account the hardness of stoneware, it is likely that 
these jars had seen prolonged service by the time the ship 
sank. Stephan shows a near-identical jar.39 Bruijn depicts 
a similar model, with a somewhat narrower neck.40

The fragments of a third, smaller stoneware jar (fig. 
16.25-3) have a yellowish colour throughout. The small 
jar probably had its provenance in the Rhine-Meuse re-
gion. The distribution of the sherds and the black deposit 
on the top of the broken edge suggests that it may have 
been the bottom half of a jar that was reused, e.g. for 
paint. The missing base sherds probably were lost with 
the spoil from the sewer-digging. The outside bears an 
orange-brown slip and a light salt-glaze. 

It is hard to tell whether these were storage jars or vessels 
to drink from. Indeed neither excludes the other. The con-
tent of jars 1 and 2 is about 2.5 litres, which is appropri-
ate for a modest store of fresh water or another beverage. 
The rim at any rate is suitable for drinking from.
 
Bones 
A number of bone fragments were found in the afterbody. 
Three were of cattle: a coarsely broken piece of a left leg 
(tibia, 51), a fragment of a right radius (53) and a burnt 
piece of a rib (costa, 52). A rib fragment with butchering 
marks (costa, 50) is of a goat or sheep. The bones indicate 
that occasionally meat was carried on board. The mussel 
shell (Mytilus edulis, 58) too may be regarded as provi-

38.  Vlierman in collaboration with Kleij 1990, IX.
39.  Stephan 1980, 111 fig. 8.13.
40.  Bruijn 1979, 129 and 130 no. 11.
41.  Goubitz 1983, 277-279.
42.  Reinders et al. 1980, 39 and Appendix 11.

sions. In any case no mussels occurred in the Zuiderzee 
when the ship sank. 

Personal equipment/weaponry
This final category comprises objects classified as personal 
possessions and weaponry. No remains of clothing were 
found. Footwear is represented by the almost complete 
upper of an ankle boot fastened with a lace on the instep 
(figs 16.27-63 and 16.28). The model is similar to type 
8 from ‘s Hertogenbosch.41 The vamp had been cut off 
immediately above the seam connecting it to the sole. The 
upper was no longer part of a shoe when the ship went 
down, but was kept as repair material. In the lace holes 
there were remnants of three leather laces (shown beside 
the vamp in fig. 16.27). 

Of a dagger (figs 16.27-24 and 16.29), only the blade was 
recovered. Its shape and profile however do allow com-
parison. The blade originally was at least 230 mm long 
and at its base 26 mm wide. It has a single cutting edge 
and a straight, even, ca 4 mm wide back. One side of the 
blade is forged flat, but the other was fashioned with a 
slight ridge. The tip has corroded away. Yet at the end 
of the preserved part it is clear that the blade there be-
comes a thicker, awl-like spike. The blade is similar to the 
somewhat thinner specimen from wreck B 55 in Oostelijk 
Flevoland.42 The root-wood dagger hilt from that ship 
has survived. The shape of the hilt accounts for the name 
‘kidney dagger’ or ‘ballock dagger’ (fig. 16.27-24a). Such 
daggers were very common from the 14th- to the 16th- 
century and feature in many 15th- and 16th-century im-
ages. A famous example is the painting The Whore-hopper 
or Awl-bearer by Hieronymus Bosch, dating from ca 1500 
(fig. 16.30). Part of a decorated leather sheath (fig. 16.27-
64) may belong with the dagger. Yet the two were not 
found in close proximity.

Table 8. Victuals

Category Item Number Findspot

6.1 Fresh-water supply  - - -

6.2 Supply of beverages jars 1, 2 and 3(?) afterbody, hold

6.3 Livestock - - -

6.4 Food provisions     bones,
mussel shell

50-53
58

afterbody
afterbody

6.5 Miscellaneous - - -
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Fig. 16.27.  Personal equipment and weaponry: kidney dagger (24), knife (25), spur (27), ferrule (28),  shoe (63), sheath (64), belt fragments (65 to 68), 
pouch and shoulder bag (69, 69 A and B). 
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Judging by their small number, the three silver coins (fig. 
16.33, 70-72) may be considered pocket cash. They were 
found beside the sternhook, where the heel of the missing 
sternpost should have been. After cleaning, they were 
identified at the Rijksmuseum Koninklijk Penningkabi-
net. The coins are discussed under Dating (Section 16.8). 

The final items in the category of Personal equipment 
are: a spur, a buckle(?), a wooden clapper and a number of 
leather fragments which together with a poorly preserved 
piece of leather once belonged to a pouch, knapsack or 
shoulder bag. 

The iron spur (fig. 16.27-27) has a complete and a broken 
terminal. At the back, where the two terminals meet, 
there is a forged iron shank holding a small rowel. The 
front of the complete terminal has a flat, rectangular end 
with two holes in it. These holes served for attaching a 
strap by which the spur could be fastened across the in-
step and under the sole. A forged protuberance on the top 
rim at the back would have protected the rider’s Achilles 
tendon. The rowel is an eight-pointed wheel. Being of a 
very common 15th-century type, the spur is very similar 
to one from the Zwanenburgwal/Moddermanstraat in 
Amsterdam.43 The purpose of the small iron item (fig. 
16.27-28) has remained unclear. It was found beside the 
spur and was recorded as a ‘buckle(?)’. Maybe the two 
were in some way connected.  

The wooden clapper (figs 16.32, 16.39 and 16.41) is the 
finest and most remarkable artefact to have been found on 
board. Initially it was thought that the three round clap-
per blades were part of the leather bag or pouch (see be-
low), as they were found among the leather remains. Only 
after conservation did it become clear that they belonged 

43.  Baart et al. 1977, 436.

with a figurine. The clapper and its possible significance, 
function and provenance are described at the end of this 
chapter.

Fragments of a poorly preserved and incomplete rectan-
gle of leather (fig. 16.27-69) are the remnants of a bag 
or pouch. The piece is 59 cm long and 48 cm wide. A 
distinct fold indicates that the fragment had originally 
been folded in two, so it must have been a rectangular 
type of bag, ca 28 cm high and 48 cm wide. A folded-over 
trimming had been stitched into the well-preserved side 

Fig. 16.28.   Shoe (63). 

Fig. 16.30.  The whore-hopper or The awl-bearer by Hieronymus Bosch, 
ca 1500. 

Fig. 16.29.  Kidney dagger (24) and knife (25). 
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Fig. 16.31.  Two peasants and standing peasant with shoulder bag. Pieter 
Breughel the Elder.

Fig. 16.32.  The clapper (43). 

Fig. 16.33.  The three silver coins (70, 71, 72).
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seams.  The trimming emerged ca 4 cm beneath the bot-
tom of the bag and had been cut into three strips to form 
a kind of fringe. The trimming of the other side too was 
recovered, be it without such a fringe. The upper end of 
the trimming was folded over and with its stitchholes 
fits onto the upper edge of the bag. The inside, where the 
two halves match up, shows a triangular impression with 
stitch-holes, probably the place where the carrying strap 
had been attached with a patch. The best-preserved part 
of the roughly cut-off upper edge shows a lip ca 5.5 cm 
wide, midway along, formed by cutting away V-shaped 
pieces ca 1.5 cm deep on two sides. In and below the lip, 
four relatively large and several smaller stitch-holes can be 
seen. To the right and left of the lip, the upper edge has 
been cut off somewhat convexly. Roughly midway along 
each of these ‘convexities’, and 1.5 - 2 cm below the top 
edge, a close-set pair of holes, ca 0.7 cm in diameter, are 
seen. One pair of holes still held the remnants of a split 
leather strap.  In the other pair were the remnants of a 
similar lace. By these drawstrings the bag could be pulled 
shut like a pouch. Below the lip is a round hole, ca 1.2 
cm across, with a pointed end on one side. Below it is a 
curved cut, forming about three-quarters of a circle 5 cm 
in diameter. Stitch-holes along this line and in a roughly 
triangular shape around the cut and the hole indicate that 
various repairs were carried out. In another area of the 
bag, stitch-holes are seen around a tear. 

A folded rectangle stitched together at the sides is not an 
obvious basis for a pouch. Hence it seems likely that the 
bag originally was a rectangular shoulder bag with a flap, 
as shown for instance in the drawings by Pieter Breughel 
the Elder: Two peasants and Peasant, standing (fig. 16.31).44 
Arguments for this are the roughly cut-off top and the ab-
sence of stitchholes along the top, which originally must 
have been neatly edged. The old shoulder bag was most 

44.  Besançon ca 1950, figures 69 and 70. The drawings are undated.
45.  O. Goubitz, written comm., 1989.
46.  Ms E.G. van Vliet (Kampen), written comm., 17 November 1989. 

probably transformed into a pouch or knapsack.  The two 
pairs of holes with straps below the cut-off top edge would 
have served to draw together the top of the pouch. The 
function of a crumpled, triangular scrap of leather, found 
detached near the pouch remains, is unclear. Its edge had 
been finished with overhand stitching. Maybe it was part 
of the original flap by which the top of the bag had been 
closed? No comparable Dutch finds are known.45 Figures 
16.27-69a and b show the presumable models of the origi-
nal bag and pouch. The likely link between the bag/pouch 
and clapper will be discussed at the end of this chapter. 
Fragments of various thin and narrow leather straps and a 
small buckle (figs 16.27-65 to -68) may have been part of 
the bag as well. Though some may have belonged to the 
spur, or served another function altogether. 

16.6 Human bones

Just a few of the over 350 shipwrecks excavated so far in 
the former Zuiderzee area have yielded human remains. 
At the discovery of the present wreck, a number of bones 
were recovered that presumably come from the afterbody. 
Despite intensive searches in the sewer-digging spoil, no 
further parts of the skeleton were found. The nine bones 
(49 A-I) were studied by Ms E.G. van Vliet, who supplied 
the following description:46 

• ‘Tibia, right, with vivianite around both ends
• Tibia, left, with vivianite around both ends
• Fibula, right, with deformation of parts of the shank 

(as a result of infection or injury?)
• Radius
• Ulna; the proximal end is missing
• Os metacarpale III?

Table 9. Personal belongings and weaponry

Category Item Number Findspot

7.1 Garments            - - -

7.2 Footwear       ankle boot 63 forebody

7.3 Sewing kit - - -

7.4 Tools, weaponry   kidney dagger
sheath

24
64

afterbody
forebody

7.5 Cash                   coins 70-72 afterbody

7.6 Miscellaneous   spur,
buckle(?),
clapper,
strap fragments,
bag/pouch

27
28
43
65-68
69

hold
hold
hold
hold
hold
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• rib
• rib
• Small fragment, possibly part of a scapula.

There is insufficient material for reconstructing a reliable 
picture of the individual in question. The deformations to 
the shank of the right-hand fibula may be indicative of an 
affliction. Specialised pathology may yet provide answers 
about the nature of any disease and the person’s age. This 
definitely was an adult.’ 

At the end of this chapter the results of palaeopathologi-
cal research by G.J.R. Maat; the small fragment was found 
to be animal bone. 

16.7 Cargo and merchandise

Some finds have so far not been discussed. They are a 
fragment of a roofing tile (56) and about twenty fairly 
large erratic stones. Some of the stones were found inside 
the wreck. The rooftile fragment is of a curved model and 
presumably was left from a transported cargo. The erratics 
have maximum dimensions between 15 and 30 cm. Most 
were found in the upper layers of sediment at the stern 
and bow. Probably they have no direct link to the ship. 
They may well have been net weights, lost on the wreck 
by fishermen. A small erratic stone (54), a so-called wind-
kanter (a stone eroded by the wind into an often ridged 
shape) was found inside the ship. Many such quartzites of 
southern/central European origin and eroded into wind-
kanters may be found in the Veluwe region, east of the 
site. 

16.8 Dating

Globally dating the sinking of the Almere-I cog by the 
disturbance that it caused to the soil profile was no longer 
possible, as the overlying soil had already been dug away. 
Yet soon upon discovery a stoneware sherd and the sintel 
clamps told us that we were almost certainly dealing with 
a 15th-century vessel. 

A number of artefacts provide further evidence for dating 
the ship’s foundering, the three silver coins being the 
most obvious. These are:

47.  Van Gelder, Jaarboek Munten en Penningen 1971/1972; A. Pol, written comm., 2 December 1987.
48.  Vlierman 1992c, IV. 
49.  Bruijn 1979, 22.
50.  Vlierman 1992c, V.
51.  Goubitz 1983, 278.
52.  Goubitz, written comm., 1992.

• a groot, Guelders, Willem I (Arnhem), ca 1390 
• a nije penning, Guelders, Reinald IV (Arnhem), ca 

1420
• a ¼ brede plak, Utrecht, Frederik van Blankenheim, ca 

1395-1420

The terminus post quem of the ship’s sinking lies around 
1420. The circulation of coinage was quite brief, owing 
to strong inflation; as a result, we can put the terminus 
ante quem around 1430-1440. The absence of coins of 
the Netherlands under the Burgundians, issued in large 
numbers after 1434, supports this hypothesis. However, 
three coins are insufficient for any statistical interpreta-
tion. That individual coins might circulate for decades is 
demonstrated by the plak issued by Frederik van Blank-
enheim († 1423) in the shipwreck K 73/74 in Oostelijk 
Flevoland, which as its final date has 1457.47 
          
As for the coins of Utrecht and Guelders, just a few have 
been found after 1425, and virtually none after 1435, in 
any of the various (large) Dutch coin assemblages with 
closing dates between 1430 and 1440. On the basis of this 
evidence, the presumed period of the ship’s foundering is 
more likely to be early than late in the second quarter of 
the 15th century.48 

This date is supported by the traditional and parallel dat-
ing of the stoneware jars (1 and 2) of Langerwehe ware. 
Jars with these characteristic ridged rim profiles were 
produced around the turn of the 15th century. The use-
wear traces and scratches on the jars suggest that they had 
been in use for some considerable time. The various red-
ware sherds are closely comparable to, among others, the 
typologically parallel wasters from a kiln find in Utrecht, 
an assemblage dated to ca 1400.49 The sherds included no 
forms that could be fairly definitely dated to the second 
half of the 15th century.50 

The shoe type can be roughly dated to 1350-1475,51 but 
according to current insights, the basic form of this type 
was rarely worn any longer after ca 1400.52
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The axe, the knife, the dagger and the spur may on the 
basis of comparison be dated to the 15th century – with 
a preference for the first half of that century, and no later 
than the middle of that century. 

The dating of the coins, the traditional and typological 
dating of the pottery and the other (global) datings indi-
cate that the cog sank in the first half of the 15th century, 
with 1450 as the ultimate limit. The calamity almost 
certainly occurred (early) in the second quarter of the 15th 
century.53 

Tree-ring analysis, without a clear result, was performed 
by RING at Amersfoort (see Appendix). The condition 
of the wood and the attrition, the repairs and the overall 
impression of the ship suggest that the vessel was at least 
15 to 30 years old by the time it was lost. A construction 
date around ca 1400, probably before rather than after the 
turn of the century, is the most likely. Still it cannot be 
ruled out that the ship was even older than this. 

53.  Vlierman, 1992c, V.
54.  Vlierman 1985b and 1996a.

16.9 Comparison and typological  
evolution of the rosebolts, the axe and 
the caulking iron

During the working-out of the data relating to the equip-
ment and the inventory for the excavation report of 1996, 
it became clear that there might be some typological 
evolution with respect to some of the items. Already some 
publications in this vein had appeared.54

The rosebolts
In sections 16.2.2 and 16.5.2 three rosebolts (29, 30 and 
31; figs 16.13a and b, 16.16 and 16.17) were discussed, 
which played an important part in securing two transverse 
constructions. 

The remarkable shape and dimensions of their heads 
(diameter ca 140 mm!) had not earlier been encountered 
in ships in the former Zuiderzee region. However, their 
function and construction were previously known. In the 
17th-century modderschouw (mud-barges) of Amsterdam, 
rosebolts were found with square heads of 45x45 mm. 
Their flat bolt shanks, provided with nubs, were fastened 

Fig. 16.34.  Various rosebolts: from the early-14th-century Dronten-I cog (A); from the late-14th-century/early-15th-century Almere-I cog (B); from the 
late-15th-/early-16th-century cargo ship M40 Noordoostpolder (C); and from the 17th-century mud-barge B19 Oostelijk Flevoland (D). 
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with iron clamps.55 The rosebolts from a 16th-century 
cargo ship display a greater resemblance to those from 
the Almere-I cog.56 These bolts have a round head with a 
diameter of ca 75 mm and a flat bolt shank with five (nail)
holes in it. The Dronten-I cog, sunk in the first or second 
quarter of the 14th century,57 contained two T-shaped 
items of iron that most probably served the same purpose. 
Figure 16.34 shows the various types of rosebolt. Despite 
the small range of four types, there are clear indications of 
typological evolution. 

Such bolts are known mostly from medium-sized ships 
with an open hold and an after- and foredeck or cuddy. 
They serve the same function as wall anchors in buildings: 
to counteract outward pressure on a wall or the sides of a 
ship. They are in fact comparable to the heavy protruding 
crossbeams in cogs, and appear on some late-medieval civic 
seals as well.58 The T-shaped model may possibly (also) be 
associated with Small Cogs. The three round knobs on the 
shell of the ship depicted on the earliest seal of Harderwijk 
(second half of the 13th century, fig. 16.35)59 suggest rose-
bolts similar to those in the Almere-I cog. 

55. Reinders et al. 1984, shipwrecks B 19 and Mz 6; shipwreck Az 87 II, Zuidelijk Flevoland, file RCE-Lelystad.
56. Wreck M 40 from the Noordoostpolder, file RCE-Lelystad.
57. Reinders et al. 1980, 15; Chapter 11, sections  11.2.2, 11.5.2 and 11.8, and figs 11.19-22 and -23 en 11.20a en b.
58. Ewe 1972.
59. Ewe 1972, 63 and 132 (catalogue no 62).
60. Modderman 1945, 79 and fig. 1; and the Marknesse cog, see section 12.5.2 and fig. 12.28a; and Reinders et al. 1980, 28 and plate 7, respectively.
61. Vlierman 1985b
62. Idem, 34-35

The axe
The axe from the cog (figs 16.21 and 16.22-21) is compara-
ble to the axes from the Marknesse cog (Chapter 12, section 
12.5.2, figs 12.26 and 12.28a) and the axe from the boat 
with cog features from lot K 73/74 in Oostelijk Flevoland. 
These vessels date from the second half of the 14th, and the 
mid-15th century, respectively.60 In comparing the axes 
from late-medieval vessels.61 It was established that the 
protruding front below the neck, combined with a some-
what convex curved underline of the handle case, might be 
considered a ‘Dutch’ design feature. The axe from the Alm-
ere-I is different. The downward-curved underline of the 
case is known from English models.62

Fig. 16.35.  The earliest civic seal of Harderwijk (second half of the 13th 
century). After Ewe 1972.

Fig. 16.36.  Axes: from the Marknesse cog, second half of the 14th century 
(A); from the Almere-I cog, first quarter of the 15th century (B); and from the 
boat with cog features K73/74 Oostelijk Flevoland, mid 15th century (C).

20 cm
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The caulking iron
The caulking iron (fig.16.22-23) was compared with 
specimens from two late-medieval cargo vessels.63 Figures 
16.37a, b and c show the three late-medieval caulking 
irons and illustrate the variation in blade shapes. The 
forged handles are straight and octagonal in section. 
When we compare some 16th- and early-17th-cen-
tury caulking irons , it is striking that one from a 
mid-16th-century carvel-built waterschip (W10, Oostelijk 
Flevoland) has a curved blade, which is the case also with 
one of the two caulking irons from a small cargo vessel 
with a carvel-laid bottom and clinker-built sides.64 Their 
short handles are round in section and usually have flat, 
round butts. The blades are wider too. 65

The reason for this change in shape can be explained by a 
change in building tradition. The late-medieval (partly) 
clinker-built ships on the whole have relatively wide, 
triangular seams between the overlapping planks, which 
were filled with moss. These seams are easily accessible 
with short, straight caulking irons. Carvel-built ships lack 
such wide seams. The caulking method had to co-evolve.

63. From lots N 5 and K 73/74 in Oostelijk Flevoland, Reinders et al. 1980, 14 and 25, plates 3 and 7; and the Dronten-1 cog, see section11.5.2, figs 
11.21-18 and 11.24.  

64. Reinders et al. 1978, 41 (find no. 45) and G 116, Oostelijk Flevoland, file at RCE-Lelystad, respectively.
65. Vlierman 1992b, 15.
66. Witsen 1671, 48a.
67. Vos 2012, 26 and fig. 1.4.
68. Depot of ships’ inventories, RCE-Lelystad.

For filling the straight, narrow seams with caulking 
without damaging the edges of the planks, a thinner and 
broader blade was required. For inserting and jamming 
the caulking, carvel construction requires an overhand 
method (fig. 16.38). To do this effectively, the blade of the 
caulking iron should be slightly curved. The round, flat 
butts that we do not see in older specimens, were with-
out doubt designed to stop the mallet from slipping and 
striking the wood beside the seams. Also they helped to 
avoid the hands being hit. In this context, Witsen at the 
time appropriately remarked:66 “When the planks are cut 
obliquely upwards, the ship is easy to caulk.”

The caulking irons in the toolkit found aboard the 
late-16th-century cargo vessel SO1 in the Waddenzee67 
show that large ships in those days carried long and 
short, narrow and broad, and straight and curved caulk-
ing irons.68 The same range is still found in 19th- and 
20th-century toolkits of shipyard carpenters.

The generally wide seams in the river craft on the German 
river Main too were filled with moss caulking. It was in-

Fig. 16.37.  Various caulking irons: from the Dronten-I cog, early 14th century (A); from the Almere-I cog, first quarter of the 15th century (B); and from the 
boat K73/74, mid 15th century (C); from the waterschip W10 Oostelijk Flevoland, second half of the 16th century (D); and from the small cargo ship, G116 
Oostelijk Flevoland, early 17th century (E and F). 
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serted by means of wooden tools, known by the names 
of Stopholz, Triebel, Mooshölle and Holzkeil. The Klopfholz 
or wooden mallet was used for jamming the caulking 
tight.69 In the Bremen cog, an oakwood object was found 
that Keweloh interpreted as a Kalfatholz.70  

Keweloh refers to his article on the Triebel from the Main 
region, the Keidel or Mooskeidel, as the tool was called in 
the Upper Rhine region, and the Schöppel along the Dan-
ube. Further he notes that this kind of tool was known 
only in the southern part of Germany. He also mentions 
similarly fashioned wooden objects belonging to a sail-
maker’s toolkit, but states that in the case of the Bremen 
cog it should most probably be regarded as a Kalfatholz. 

At the start of the building of the Kiel cog, the caulking 
was inserted with a Kalfatkeil; but fairly soon the build-
ers switched to the ‘modern’ caulking iron. Baikowski 
explains the change as follows: the mixture of cow hair, 
moss and pitch could not be jammed tight with a caulk-
ing iron by contrast, the modern material with which the 
Kiel cog was caulked was suitable. 

69. Hanke 1995, 279-280.
70. Keweloh 1983, 7-10.
71. Personal comm. C. Sars and A. van den Heuvel (Sars Houtbouw), 1996.  
72. Vlierman 1996a, sections 1.2 and 1.3.

Like its original model (the Nijkerk-II cog), the replica, 
the Kampen cog, was caulked with moss (Sphagnum). In 
emulation of the original manner of caulking in the Kiel 
cog, all the moss was driven into the seams with a broad 
wooden ‘chisel’ and an iron mallet. The business end of 
the ‘chisel’ was 10 cm wide and 1 cm thick. Some ex-
perimenting showed this method of caulking to be quite 
effective. The wooden caulking tool or Keilholz can be 
simply made from a piece of oak wood, and has a reason-
able use life. For caulking the seams of the Kampen cog, 
four of these were made. After some experimentation it 
transpired that the moss caulking on the Kampen cog 
could equally have been inserted with a regular caulking 
iron without damaging the moss or the wood.71

In the over 200 shipwrecks in the former Zuiderzee region 
whose caulking method was investigated, only moss was 
employed to fill the seams, no oakum. In the cogs, pure 
moss was used in combination with moss laths and sintel 
clamps (clamped moss caulking). Cowhair had been used 
only in some fully clinker-built and riveted ships.72 The 
Doel-II cog so far is the only exception. Generally just one 
or two caulking irons will be found in the standard on-

Fig. 16.38.  The caulking of wide seams (triangular in section) in late-me-
dieval vessels. The clinker construction (A), the carvel-built bottom (B) and 
the caulking of narrow seams in the later, fully carvel-built ships (C). 
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board toolkit.73 No wooden caulking tool was ever found 
in the over 350 excavated wrecks in the Zuiderzee region.  

16.10 Summary

Ship
The keel plank and the hooks together make up the 
‘spine’ typical of cogs. The stern- and stemposts are 
straight and have a rake of ca 120° (aft) and ca 127° 
(bow). These posts are thicker at their lower end than is 
usual in the older cogs, and not only rest upon the slop-
ing flat scarfs of the stern- and stem hooks, but also on 
the hooks’ horizontal arms. The ends of the strakes of the 
bottom are fixed into rabbets in the sides of the stern- and 
stemposts. The side strakes end on the mitred rear sur-
face of the sternpost and the mitred front surface of the 
stemhook, respectively. Besides, the hood ends of the side 
strakes on the bow are protected by a false stem, nailed 
across them and onto the front of the stempost and stem 
hook. The height of the stern and stem above the keel line 
differs little, which together with the high sides amid-
ships gives the vessel a gentle sheer. The top view of the 
ship shows a somewhat more elongated outline than that 
of the seagoing small cogs, and at similar distances from 
the stern and stem is ca 20 cm wider fore than aft. 

For the hull relatively wide, and up to ca 7 m long oak 
planks were used. Most of the strakes are composed of 
three planks; the remainder, of two. They are arranged ac-
cording to the so-called ‘brother-and-sister’ pattern. Dur-
ing construction, four temporary frames had been used to 
keep the carvel-laid bottom planks together for the time 
being. In the stern and bow, the carvel construction of the 
bottom merges into a clinker-built one. The strakes of the 
sides are joined in clinker fashion. The seams are closed 
with sintel clamped moss caulking. The ship has no sharp 
transition from the bottom to the sides, but a rounded 
turn of the bilge. This is achieved by the changing angles 
at which the outer bottom strakes and the lowermost two 
side strakes are joined together. Some frames in the stern 
and the bow have a slight S curve. The hull numbers 
eight strakes on either side of the keel plank. 

The cog had a closed underfoot ceiling of pine boards 
running from frame 4 to frame 21. The short mast step 
was fully integrated into the underfoot ceiling. The ad-
jacent ceiling on the sides too was fully closed, but was 
made of oak; the uppermost ceiling strake was thicker 
than the others and ran from frame 1 to frame 23. It was a 
shelf clamp and at the same time functioned as a stringer 
to augment the longitudinal rigidity of the sides. The 

73. Vlierman 1996a, 1992b, 14-15 and table 2.

vessel had at least two massive transverse connections: one 
forward of, and against frame 7, and the other resting on 
the truncated futtocks of frame 17 (the sail beam). Their 
connections to the sides were additionally strengthened 
by forged-iron rosebolts with exceptional heads, ca 140(!) 
mm across, of a model not previously encountered (in 
shipwrecks in the former Zuiderzee area. Besides, there 
must have been further transverse connections in the 
ship. At deck level, there were gangways made of massive 
planks, ca 30 cm wide and over 9 m long. They ran on 
into, and were integrated in the after- and foredecks. The 
gangplanks were fitted around the futtocks and against 
the shell. Presumably a coaming was attached along their 
inboard edge.  

A small number of futtocks preserved up to the gunwale 
had been chamfered at the top and inboard side. These 
sloping futtock heads engaged with notches in the rear/
outside face of the few inwale fragments that were also 
recovered. The vessel most probably had an inwale al-
most rectangular in section along the inboard side of the 
upper strakes of the sides. It is likely to have consisted 
of three parts on the starboard and port side, which con-
tinued right up to the stern- and stemposts. The ends of 
the inwales were joined together at the stern and stem 
by a small V-shaped timber. Against the inboard side of 
the V-shaped timber in the bow, at the top and almost 
vertically, a short, thick plank had been treenailed with a 
large notch in its top edge. Most probably this plank was 
intended to hold the lowered mast and/or sprit with the 
sail. 

Nothing can be said with certainty about any decks or 
cuddies. Yet it seems very likely that the vessel had an 
afterdeck ca 3.5 m long and a foredeck ca 5.5 m long. 
The front of the afterdeck probably carried a windlass. 
The deck planks of the afterdeck presumably were lon-
gitudinally placed; those of the foredeck would have 
been short, and placed transversely between the sides and 
stringers which ran forward on either side of the mast. 
The stringers may have been held in place by ‘short’ or 
‘half’ deck knees (between the stringers and the sides) that 
were fastened both onto the stringers and against the sides 
(inwale, futtocks and top shell strake). The foremost part 
of the foredeck also may have held deck timbers or knees 
running from side to side. The ship may have carried a 
short, lowerable mast and a spritsail. 
 
In 1988, Hocker, together with some other graduates 
of Texas A&M University (USA), drew to scale 1:10 the 
wreck’s timbers salvaged in the rescue excavation, and 
reconstructed the ship on paper. A scale model was built 



497

on the basis of this reconstruction. New and evolving 
insights, resulting especially from the analysis in the pres-
ent study of all known cog finds in the Low Countries, 
made it desirable and worthwhile to reconsider this wreck 
too. Another reason was the intention at the outset of this 
study to draw, describe, analyse and publish in a mono-
graph all cog finds from the Netherlands in a standardised 
way.  

The reconstructed principal dimensions of the Almere-I 
cog are: 

• Length over the stern an stem ca 16.25 m 
at gunwale height

• Largest width at gunwale level ca 4.80 m
• Height of the stern ca 2.60 m 

(keel line to the top gunwale) 
• Height of the stem  ca 2.65 m  

(keel line to the top gunwale) 
• Height of the side amidships  ca 1.90 m  

(keel line to the top gunwale) 

Equipment and inventory
A few sherds of a stoneware jar and a number of human 
bones were the first finds at the discovery of the wreck. 
They came from the part of the afterbody that was de-
stroyed by the mechanical digger. Despite searches in the 
spoil, it proved impossible to complete the skeleton or the 
jar. 

In the course of the excavations, the various findspots of 
the items were recorded in a survey drawing (Plates 16.I 
and 16.II B). The items are listed under 83 inventory 
numbers  and discussed in the text under various head-
ings. They are classified according to a system designed 
for the inventories of late-medieval vessels. This classifica-
tion yielded interesting evidence of, among other things, 
multifunctional use - and hence smaller numbers of items 
per ship compared to inventories of 17th-century and 
later ships. In section 16.9 some recovered items and fas-
tenings are compared with specimens from other ships in 
the former Zuiderzee area, that display evolution in their 
form. 

The ship’s equipment is considered to include the 
above-mentioned three (of the originally at least four) 
rosebolts. Similar striking, large globular heads appear to 
feature on the side of the cog on the earliest, 13th-century 
civic seal of Harderwijk. The recovered brace block is the 
oldest known example from a shipwreck in the Zuiderzee 
area. A curious, hewn-off piece of oak wood may have 

been part of an anchor. The operational equipment is rep-
resented by a (peatcutting?) spade, which in shape resem-
bles spades that once were used in Wales for constructing 
and maintaining earthen banks along roads. 

Among the tools generally present aboard late-medieval 
ships are an axe with a handle, an unusually shaped adze, 
a caulking iron, a hand saw and a marlinespike. Certain 
details in the design of the axe and the adze appear to be 
‘not quite Dutch’. The tools bear a closer resemblance to 
English specimens. A remarkable find is a lump of grease 
in which almost certainly impressions of a sail needle are 
visible. 

Curious too is the absence of a hearth or any evidence of 
one. Also fire-tending implements and cooking ware are 
lacking. The only evidence that probably some fire-tend-
ing and cooking took place on board at some time, are 
a few chunks of peat and redware sherds of cooking pots 
with soot on them. Two jars of Langerwehe stoneware 
were carried on board, probably containing a store of 
water or some beverage. They each had a content of 2.5 
litres. Remarkable are the redware sherds of some bowls 
with claw feet. They had no handle and may have been 
early precursors of dinner plates. At any rate they are the 
earliest examples of such tableware aboard ships in the 
former Zuiderzee area. 

There are a few exceptional items that can be reckoned 
to people’s personal equipment and weaponry. These are 
the spur, but above all the unique birchwood clapper and 
the presumably closely associated leather bag or pouch, 
items which have received a good deal of attention and 
will continue to do so. With our current understanding, 
it is thought that we may be dealing with the clapper 
and beggar’s pouch of a possibly affluent, ‘healed’/misdi-
agnosed leper. The possible affluence is inferred from his 
person’s presence aboard a ship, as well as the remarkable 
recovery of the rider’s spur. 

The three silver coins produced the most precise evidence 
for dating the foundering of the ship. This was supported 
by the global (and/or parallel conventional) dating of the 
pottery, the spur, the kidney dagger and the shoe, to yield 
a (by archaeological standards) close dating in the 15th 
century, most probably early in the second quarter of that 
century. 

The lines, dimensions and construction of the vessel sug-
gest that the Almere-I must have been a Small Cog for 
transporting heavy cargo in bulk (such as building mate-
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rials) across the Zuiderzee and (major) inland waterways. 
Whether its itinerary included the ‘inland route’ between 
the Zuiderzee and the river Scheldt, is uncertain. It was 
not until 1536 that Charles V granted permission to 
build a new lock east of Gouda, through which ships 16 
feet wide might pass. Like many other locks in Holland 
(i.e. the western Netherlands), this Goudse Binnensluis 
previously was too narrow. The many repairs, the wear on 
the hull, the possible replacement of the uppermost side 
strakes and maybe even the sintel clamped moss caulking 
on the outside of the clinker seams, which was no longer 
customary even in the second half of the 14th century, 
suggest that the ship was quite elderly by the time it 
foundered. The dendrochronological analysis produced no 
result, so no certainty can be had on this point. It is imag-
inable that the vessel was not even seaworthy any longer, 
and was only rarely used. This might explain the absence 
of a hearth and galley equipment. It may be far-fetched, 
but in conclusion might we not conjure up a wealthy, 
misdiagnosed leper with his obligatory attributes (clapper 
and beggar’s pouch) who with his horse had been refused 
passage on other ships? 
    
Human bone material by G.J.R. Maat
Palaeopathological analysis of the eight human bones 
from the early-15th-century cog Almere-I produced in-
teresting results. The skeletal remains were found to be of 
a male, 20-40 years of age, who is likely to have drowned 

when the ship foundered. Closer examination showed that 
his stature was ca 1.69 m, and that in his growing years 
he suffered at least seven episodes of ill health that left 
radiologically detectable scarring in his shinbones. 
The man moreover had extensive bone abnormalities 
resulting from scurvy. In the course of healing, the asso-
ciated bleeds at the attachments of tendons and muscles, 
as well as around minor bone cracks under the membrane 
had been replaced by bone tissue. The locations of these 
bone abnormalities are very characteristic of this condi-
tion, which results from chronic vitamin-C deficiency. 

Formerly scurvy would affect the population of Scandi-
navia and the Low Countries in early spring on an almost 
yearly basis. Its cause was a lack of this vitamin in late 
winter, when its principal source, fresh fruit and vegeta-
bles, was not yet available. 

The identified lesions are not characteristic of leprosy, 
although it cannot be ruled out that the man was a leper 
when he died. Of course, after the manifestation of the 
typical skin lesions caused by leprosy, such as sores and 
lumps, it may take years for the disease to affect the bone 
through bacterial invasion.
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The presumably almost complete inventory of the Alm-
ere-I cog includes a remarkable wooden clapper (section 
16.5, figs 16.32, 16.39 and 16.41). This clapper gave rise 
to two articles in the journal Antiek.74 In the first article, 
an elaborate description of the object was presented and 
questions were raised regarding its origin: could it be a 
leper’s clapper and what might be the significance of the 
figurine that forms the clapper’s handle. Without these 
questions being answered it was then assumed that the 
clapper was most unlikely to be a leper’s, and that it was 
unclear who or what the female figure represented. As 
regards the latter, some suggestions were put forward, 
based on various interpretations of the inscription on the 
clapper: the words ‘hilgi-nin’. 

Meanwhile, in response to written replies and debates 
sparked by the hypotheses in the first article, some new 
ideas were formulated and it seemed that the ‘clapper 
problem’ could be resolved.75 The reactions and new data 
were published in the second article in Antiek. They also 
prompted a request for palaeopathological analysis of the 
human bones, which also were recovered from the wreck 
(section 16.6 and after this).76 The two articles are sum-
marised below. The reader is referred to the full articles 
in Antiek for more detailed information about medieval 
images of lepers with clappers, about miracle stories and 
leprosy wonder cures, and about the tradition of people 
with infectious diseases warning with clappers, which is a 
good deal older than is generally assumed.  

The figurine represents a slender female figure, in a long, 
pleated mantle. The mantle is closed at the front with 
buttons(?) and around the waist is gathered by a belt. The 
hair is tightly combed with a central parting, and braided 
into a single plait at the back, which hangs down to the 
waist. The young woman wears a braided headband (fig. 
16.39). At her wrists, on the front, we can see that she 
wears an undergarment, the cuffs of which are visible. Her 
left hand rests upon the hilt of a sword hanging somewhat 

74. Vlierman & Koldeweij, 1992-1993 and 1996-1997.
75. With thanks to A.M. Hagemeijer (Broekland), S.M.C. Ebbinge-Wubben (Utrecht) and P. le Blanc (Stichting voor de inventarissen van Kerkelijke  

Kunstcollecties in Nederland, Utrecht).
76. Maat, 1996.
77. Vlierman, 1992b; and section16.8.

diagonally. In her right hand she holds a flat, round disc 
with a six-pointed star at the centre. The hem of the man-
tle hangs down to the sockle, hiding the feet. Letters are 
engraved on the front and back of the sockle, the sides of 
which are decorated with crossing lines. Beside the plait 
on the back is the remnant of what may have been an iron 
suspension(?) eye.  

The two round, ‘necked’, movable clapper blades are 
carved on the outside. The fixed, third clapper blade in 
between is undecorated. The front blade displays a sev-
en-pointed star, constructed out of three arrow-shaped 
motifs. The star actually consists of a single uninterrupted 
ribbon. Its seven-sided heart is decorated with a sev-
en-petalled flower. The interspaces are filled in with small 
and large trefoils. Around the star’s circumference a wavy 
ribbon is woven through its points. 

The blade on the rear of the clapper shows a star with nine 
points, constructed from three interlaced equilateral tri-
angles. As on the front, a wavy ribbon is woven through 
the points of the star. Carved at the centre is a large flower 
with two tiers of seven petals around its heart. 
On the narrow necks of the movable clapper blades, two 
different owner’s or maker’s marks are engraved (figs 
16.39 and 16.41). The left edge of the front clapper blade 
bears a small button. On the other five sides of the blades 
are the bases of broken-off buttons, presumably orna-
mental features. They may (also) have served to tie the 
movable parts together. Apart from the five broken knobs, 
the softwood (birchwood, Betula sp.) clapper displays 
no use-wear or abrasion. Hence we may assume that the 
object was no more than one or two years old when the 
ship foundered in the early 15th century.77 The clapper 
appears to be unique in the Netherlands (and beyond), 
and raises questions  about its function, iconography and 
provenance. 

A remarkable clapper: significance, function 
and origin
A.M. Koldeweij & K. Vlierman
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Fig. 16.39.  The clapper (43). 
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Initially the clapper was thought to have belonged to a 
leper. The more evidence about this much-feared disease 
in the Late Middle Ages was gathered, the less likely this 
scenario began to appear. The reasons for this are quoted 
from a publication by Leyten.78 ‘When the disease became 
evident to people, patients were obliged to report to the 
authorities, including the surgeon, who would examine 
them and make a pronouncement. If the disease was con-
firmed (at the so-called ‘schouwing’ or visitation), patients 
would be handed a letter stating the diagnosis, after 
which they were to abide by the regulations governing 
the behaviour of lepers in their town of residence and its 
surroundings. The afflicted were also given a clapper to 
warn those in the vicinity about the sickness. Upon a lep-
er’s death, all his or her possessions, including the clapper, 
would be destroyed or otherwise disposed of.’ 

It seems hardly likely that anyone showing symptoms of 
leprosy and carrying a clapper should be admitted aboard 
a ship, where close physical proximity is virtually inevi-
table. A second reason why this seemed unlikely to be a 
leper’s clapper it its elaborate decoration. Would anyone 
banned from all social intercourse have been afforded 
such a fine clapper? Lepers’ clappers normally were quite 
humdrum objects, at best adorned with the city’s coat of 
arms and/or a date. Figure 16.40  shows an example from 
Haarlem with the date 1738 and the initials LP, together 
with the associated note stating the surgeon’s verdict (the 
Schouwbriefje or Vuijlbriefje), which belonged to “A Spin-
ster about 30 Years of age by the name of Wijntje Gerrits 
of Cülenburg’. Both objects are kept at the Museum Elis-
abeth Weeshuis at Culemborg. 

Besides such simple clappers with mere initials, dates 
or city arms, a few other decorated examples are known. 
Meulemeester discusses a leper’s clapper from the Muse-
um Onze-Lieve-Vrouwe ter Potterie in Bruges (Belgium), 
and another decorated one from St. Walburga’s church 
in the same city. Remarkable about these two clappers 
from Bruges are the trapezoid clapper blades. This is also 
the shape of the clappers in drawings and paintings that 
Meulemeester reproduced with his article.79 We shall 
list them here too: The diabolical leper by an anonymous 
16th-century artist;80 an etching by Rembrandt (1606-
1669) depicting a leper;81 and a grisaille painting showing 
a blind beggar with his sick, leprous wife, carrying their 
child on his back, by A. Pieterszoon van de Venne (1589-
1662).82 The trapezoid model is known from other medie-
val paintings as well.

78.  N. Leyten, Koninklijk Instituut voor de Tropen, Amsterdam, written comm. 1989.
79.  Meulemeester, 1987-1988, 393-398.
80.  Amsterdam, Rijksprentenkabinet, inv. no. OB 3080.
81.  Amsterdam, Rijksprentenkabinet, inv. no. B 400/B. 171 111.
82.  Rotterdam, Museum Boymans-Van Beuningen, inv. no. 2119.
83.  Overvoorde 1924, 62-63 no. 740.

The 18th-century specimen from Culemborg has 
round-oval clapper blades, while another in Museum De 
Lakenhal in Leiden is rectangular with rounded corners. 
The latter is said to have belonged to Quirijn Janszoon 
van Leyden, 1572.83 The clapper bears the city arms of 
Haarlem on one of the moving clapper blades, and the 
letters LP in a circle. On the other blade are the figures 
1188. Apart from the shape of the clapper blades, the 
clapper is comparable to the one from Culemborg, while 
the dating too probably differs little. The second digit 
1 most probably is a 7, making the date 1788. This also 
tallies with the overall impression of the clapper and the 
condition of the wood. 

Fig. 16.40. The clapper and the Schouw- or Vuijlbriefje (visitation certifi-
cate) of Wijntje Gerrits van Cülenburg (1738). 
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Significance, function and provenance
There are few if any similarities between the clapper from 
the Almere-I and the later specimens discussed above 
and those in the more familiar medieval images. Noth-
ing seemed to indicate that this item ever was used as a 
leper’s clapper, and the context of the find - a cog - made 
this even less likely. Nowadays clappers are known only 
as children’s toys, but until quite recently they served to 
produce sound in both religious and secular settings.84 
This variation in secular signalling instruments - maybe 
for instance  the town crier or other, comparable events 
or procedures - usage in Christian liturgy instead of the 
church bells in the final three days of Holy Week - or in 
folk religion.

The context - the cog - fails to contribute to any further, 
‘functional’ explanation of the clapper. Nor does its spe-
cific form bring us any closer to a solution, in particular 
because it has no parallel, neither typologically nor chron-
ologically. Our sole remaining source of evidence is the 
decoration on the clapper itself. The designs on the round 
clapper blades are made by the incision technique. This 
may be of interest in terms of folk art, but does not con-
tribute to a more specific explanation. Of greater relevance 
without any doubt is the handle, with its figurine and 

84.  Zeller 1902, 214-215; Adrian & Mielke 1903, 436-438; Andree 1910, 250-264; Perkmann 1932, K. 1443.
85.  Koldeweij 1987, 305-317.

inscriptions, but their meaning too is not straightforward. 
In the first article in Antiek an attempt was made anyway 
to interpret the meaning of the handle. Yet it should be 
noted that this was done with the utmost caution and that 
the conclusion was highly tentatative. 

As described above, the clapper’s handle is worked into 
the figure of a young woman wearing a long plait down 
her back. With her left hand she touches the hilt of a 
sword that hangs from the belt around her waist. In her 
right hand she holds a round, hard-to-define object. This 
valiant lady stands on a sockle inscribed with Gothic 
lettering. The text, incised in imitation calligraphy, is 
difficult to transcribe, but appears to read: hilgi (front) - 
nin (rear; fig. 16.41).  Read the fourth letter as a capital in 
Humanist script and in the middle omit the other letters. 
It may be that the woodcarver - who presumably was il-
literate - copied some example to the best of his ability, 
putting the (Gothic) Blackletter ‘d’ in reverse, as often 
happened.85 If this is the case here, we should read the 
inscription as hildi - nin. Which immediately prompts the 
next question: what is the meaning of this word or these 
words?  Some solutions have already been suggested, but 
unfortunately they failed to produce a satisfactory answer. 
The suffix nin may be a diminutive of hilgi, or more prob-

Fig. 16.41. The socle with the inscriptions 'HILGI' (front) and 'NIN' (rear), and the two owner's or maker's marks; the one surviving button and the faste-
nings of the movable clapper blades (rolled pieces of leather).  
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ably hildi. Variations on hilte, hil or helte, meaning hilt or 
handle;86 the name of the Valkyrie Hilda, Hilde or Hille, 
who features in Norse mythology;87 or Hillebille, which 
folklorists tell us is the onomatopoeic name of a signalling 
instrument from Central Europe.88 

The response to the first article, the ensuing debate and 
some new evidence prompted a revision of the intial, 
tentative conclusion that it could not truly have been a 
leper’s clapper.

The female figure displays two distinct attributes: a sword 
in her left hand and a round object in her right. The lat-
ter should not, as was suggested rhetorically in 1993, be 
interpreted as a clapper, but as a wheel. In fact, the young 
woman can be identified as St Catherine of Alexandria: 
Hilgi nin, Holy/Saint Nina - Nina being short for Catha-
rina.89 

St Catherine was one of the most popular saints in the 
Late Middle Ages; she was venerated in various capacities. 
In southern Germany she was the particular patron saint 
of lepers. In late-medieval hospitals the chapel or the altar 
would often be dedicated to St Catherine.90 Leprosariums 
were dedicated to St Catherine in the German towns of 
Esslingen (Baden) and Fulda (Hessen), both on the river 
Neckar, and in the Swedish town of Skännige. St Cathe-
rine’s Hospital at Esslingen was founded in 1232 and lies 
within the town’s ramparts north of the old city church.91  

At Fulda, St Catherine’s leprosarium was built outside the 
defences in 1272.92 In the Netherlands, the leprosarium 
at Kampen was under the patronage of the Holy Virgin 
and Saints Catherine and Magdalen. It was built c 1380 
beside the regular hospital.93 This does not mean that 
the meaning can be inverted and the role of St Catherine 
as the patron saint of the lepers is overestimated. Among 
the great number of patronages (over 35) in the medieval 
bishopric of Utrecht, St Catherine had been selected for 
very different reasons, which explains this.94 

Late-medieval illustrations of individuals with clappers 
are fairly numerous, but at the same time limited: lep-
ers can be recognised by their clappers, with which they 

86. Stallaert 1890, 594.
87. Hoffmann-Krayer 1932, k.1.
88. Adree 1985, 103-107; Weinhold & Hoops 1895, 327-329; Schwartz 1896, 444-445; Weinhold 1898, 347; Zaretsky 1905, 93-94; Jacoby 1932, k.2 

and Perkmann 1932, k.2-3.
89. Torsy, 1976; Engelen & Marx 1993, 28. 
90. Frutaz 1961, kol. 60-62.
91. Scholkmann 1992, 451-463.
92. Ehbrecht 1989, kol. 1022-1023.
93. Ketting 1992, 148.
94. See also: Kok 1958, 91-113.
95. See: Smeyers 1993, 191-196, cat. 61 and 62.
96. Seiler 1992, 469-471.
97. London, Victoria and Albert Museum, ms. 1396-1891. 

warned other people to keep their distance. Infection 
was avoided by isolating the afflicted. A miniature in a 
mid-14th-century manuscript, the Miroir Historical by 
Vincent de Beauvais, for example, shows two lepers be-
ing denied access at the city gate. In the same vein are 
two near-identical copies - dated ca 1400 - of the Riègle 
des soeurs de l’hôpital Notre Dame at Tournai, which clearly 
states that the sisters were absolutely forbidden to allow 
lepers or suspected lepers into their hospital, not even for 
a single night.95

‘Se il y aucuns dont on puisse auoir souspechon qu’ils soient in-
fect ou entechie de aucune maniere de meselerie, on ne les doibt en 
aucune maniere recepvoir, non mie [même] pour l’espace de une 
seule nuit, [mais gui ils] demeurent hors des herberges de israhel! 
‘If there are any whom one might suspect to be infected or 
marked by any kind of leprosy, one must not in any way 
receive them, not even for the duration of a single night, 
but they remain outside the Hostels of Israel.’

According to ancient German laws, lepers were to be 
banished altogether. They were deemed to be ‘as dead’, 
Tamquam mortui. In any case it was impossible to fully 
achieve this in the Late Middle Ages, nor, for various 
reasons ranging from religious to financial ones, was it 
desirable.96 

A book illumination of the mid 14th century in which 
a clapper is shown as a leper’s attribute offers a serious 
explanation for the presence of the clapper in the cog 
(fig. 16.42). It deals with, among other things, the mi-
raculous healing of a leper. Considering this marvel story 
with today’s knowledge, we might conclude that this was 
yet another case of misdiagnosis giving rise to a miracle. 
Whatever the truth of the matter, such an explanation is 
irrelevant to the function of the pious story in its histori-
cal context. The miracle story illustrates a precious missal 
that was copied and illuminated in Paris around 1350 for 
the Abbey of Saint-Denis.97 

X-ray photographs of the recovered human tibias (figs 
16.44 and 16.45) show small scars indicating that the 
man whose shinbones they once were, had suffered at least 
seven episodes of ill health. There also was a serious form 
of bone abnormality that can be linked to healed scurvy. 
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The location of the deformation is typical of this disease. 
Bone alterations are not typical of leprosy, but the dead 
man may yet have been suffering from this affliction when 
he died. Once the characteristic symptoms of leprosy such 
as boils and sores started to erupt on the skin, it might be 
years before bacterial infection of the bone occurred. Also 
it should be remembered that the bones did not necessar-
ily belong to the owner of the clapper. There must have 
been more people aboard. 

If indeed there was a person aboard with a visible (or may-
be cured) affliction and a clapper to make his approach 
known among the people, then this need not be too 
surprising. Misdiagnosis must have been quite common 
in those days.98 He may have been registered as suffer-
ing from some form of the incurable leprosy, which had 
miraculously healed owing to supernatural intervention. 
Such cures, which came to be labelled as miracles, were 
not unique. Like the two that were referred to in the first 
article in Antiek, in the Miracle Book of Our Lady of ‘s Her-
togenbosch, and the above-mentioned cure in the Abbey 
church of Saint-Denis. Besides, lepers would travel, and 
not just into town for their assessment, but also to centres 
of health care or pilgrimage. Regulations might be ig-

98.  Writen comm. A.M. Hagemeijer, 1993.
99.  Written comm. S.M.C. Ebbinge-Wubben, 1993.
100. Boockman 1986, 250.

nored, for instance if a leprous traveller paid ready money. 
Not everyone was equally scared of lepers.99

A new regulation, issued in ca 1484, a so-called Sichkobel, 
of one of the hospitals on the four main roads outside 
Nürnberg (Germany) on its front shows a pair of lepers, 
one well recognisable by his raised clapper, the other by 
a clapper tied to his right wrist. Both have their beggar’s 
pouches hanging from their shoulders (figs 16.43).100 The 
beggar’s pouch, which like the clapper serves as a common 
and iconic attribute in paintings featuring lepers con-
demned to beg, prompt such ideas.

Initially it was assumed that the three blades of the clap-
per were part of the poorly preserved leather bag (for its 
description, see section 16.5). Once the wooden parts 
had been cleaned and impregnated, it transpired that the 
undecorated blade had broken off and actually was the 
middle blade, which fitted to the sockle of the figurine. 
Only then was it clear that the artefact was a clapper. 
Further study prompted the conclusion that there must 
have been a link between the bag/pouch and the clapper. 
Now it is assumed that the clapper was contained in the 
bag during the calamity, when it broke. A bag or pouch 

Fig. 16.42.  Image of the miracle story of the healing of a leprous beggar 
with clapper, from Missal from St. Denis. 

Fig. 16.43.  Image on a Siechen Ordnung from Nürnberg (Germany), 
showing two lepers with a clapper and beggar's pouch. 
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is an unusual find aboard ships of the Zuiderzee. With the 
exception of some leather (salt-?) bags or pouches from 
an early-17th-century beurtschip (ferry), so far101 no other 
leather bags or pouches have been found in the over 350 
excavated shipwrecks. Besides, no comparable finds from 
the Netherlands are known.102 After the fragments were 
impregnated, attempts were made to make a reconstruc-
tion of its original shape. Figures 16.27-69a and b show 
two different models. The receptacle probably started as 
a rectangular (shoulder) bag with a flap (A). Later the flap 
was cut off and two pairs of holes were cut along the top 
edge. Through these holes a strap/lace was strung which 
could be drawn tight. The old, worn-out shoulder bag 
was thereby transformed into a pouch (B), which might 
be suspended from the belt. 

It does not seem too far-fetched to assume that we are here 
dealing with what - besides the clapper - was the usual at-
tribute of a (cured?) leper: a beggar’s pouch. If the clapper 
belonged to a man of means, he might have been allowed 
aboard, for a financial consideration, to make a crossing, 
maybe together with his horse. 

101. Shipwreck B 71 Oostelijk Flevoland, file and depot RCE-Lelystad.
102. O. Goubitz, written comm. 1989.
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Healed scurvy, a Dutch example from the   
fifteenth century. Paleopathological analyses 
of some human bones 
G.J.R. Maat in collaboration with J.H. Lens, A.A.H. van Immerseel and H.A. Lon-
née, Afdeling Anatomie en Embryologie, Universiteit van Leiden)

Introduction
In 1986, a small cog was excavated near the town of 
Almere by the Department of Ship Archaeology of the 
Department of Transport, Public Works and Water Man-
agement,103 since 12 April 1995 known as the Netherlands 
Institute of Ship- and underwaterArchaeology (NISA). 
The site was situated in the IJsselmeerpolders, an area of 
low land reclaimed from the former North Sea inlet, the 
Zuiderzee. The vessel had sunk in the first half of the fif-
teenth century. Besides the inventory of the ship, which 
included a wooden clapper used by lepers to make their 
presence known, some human bones were found (49 A-H, 
figs 16.44 and 16.45a). The latter were presented for pal-
aeopathological analyses.

Material and methods
The human bones comprised eight more or less complete 
bones: a right and left tibia and a right fibula, a right 
radius with corresponding ulna, a right metacarpal III, 
a left rib IX and a right rib X. All bone material had 
changed in colour to an even dark brown. The texture was 
well-preserved.

The stature (standing height in life) was calculated from 
the long bones in order of preference according to the 
smallest standard error of estimate.104 

X-rays were made using an Enraf-Nonius (type Elinos 
90/40; 90 kV; 3.3 mamp; exposures 0.3 and 0.5 sec.; fo-
cal-film distance 150 cm). The age of the Harris’s lines, 
the so-called growth-arrest lines, which are seen as radi-
opaque transverse scars in the distal tibia, was calculated 
according to Maat.105 

103. Vlierman & Koldeweij 1992-1993.
104. Trotter & Gleser 1952 and 1958.
105. Maat 1984a.

Results
In general, the bones had robust proportions. All epi-
physes, in particular the ossification sites near the ends of 
the long bones, had fused. All joints were unscathed. No 
signs of osteo-arthritis, a degenerative joint disease, were 
found. Not even the start of marginal lipping along edges 
of joints could be detected.

The stature, calculated from the average maximal length 
of both tibias (36.0 cm) was 169.05 ± 4.00 cm.

A total of seven Harris’s lines were recorded in the X-rays 
of the distal tibias. The lines had developed at the age of  
9.2, 12, 12.7, 13.2, 14, 14.5 and 15 years. Two of them 
were strong lines. They were formed at the ages of 9.2 and 
12.7 years.

Gross anatomical inspection of the bones revealed the pres-
ence of widespread uniform pathological bone changes. 
Especially the long bones of the lower extremity were most 
severely affected. Subperiosteal bone appositions were found 
at many places, but in particular near attachments of mus-
cles and fibrous joints (figs 16.44 and 16.45a). These appo-
sitions were situated on the original periostical surface. The 
X-rays showed that the underlying cortex was not involved 
in the process. In many places, the build-up of new bone 
tissue had enclosed blood vessels and tendons which orig-
inally ran over the outer surface of the bones (fig. 16.45b). 
From inspection of the tibias it became clear that we were 
dealing with symmetrical changes. Exemplary were the 
appositions at the soleal line for the popliteus muscle, at the 
inter-osseous margin for the inter-osseous membrane, at the 
fibular notch for the ligaments of the distal tibio-fibular joint, 
and at the malleolar groove for the flexor retinaculum. In 
addition, extensive patches were seen all over the diaphysis, 
while smaller ones were found on the metaphysis. The fibula, 
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known for its numerous attachment sites for muscles, mem-
branes and ligaments, was almost completely covered with 
new bone tissue which had enclosed many blood vessels over 
long trajectories. The bones of the right forearm also showed 
a distinct apposition on the radius at the attachment of the 
quadrate pronator muscle.

With the exception of the distal joint surface of the right 
ulna, which showed a little bony elevation, all joint surfac-
es were smooth.

Discussion
The correlation between the bones clearly indicated that 
they had originally belonged to one individual. In addi-
tion, from the archaeological context in which the human 
remains were found, it could be concluded that the person 
had most likely died at the time of wrecking of this small 
cargo vessel, viz. in the second quarter of the fifteenth 
century (Section 16.8). The robustness of the bones, the 
fusion of the epiphysis, and the intactness of the joints 
indicated that we were dealing with an adult man 20-40 
years of age when he died.

106. Roede & Van Wieringen 1985.
107. Maat 1984b.
108. Oppers 1966.

The calculated height of our man of approx. 169 cm 
seems to be small when compared with the average stand-
ing height of 182 cm for Dutch adult men in 1980.106 
But when compared with the height of Dutch men living 
before the beginning of the industrial revolution with its 
positive growth shift, his height was not at all unusual. 
During the seventeenth and eighteenth centuries, adult 
male stature ranged from 166.0 to 166.7 cm.107 Adult 
conscripts from 1825 also had an average height of 169 
cm.108 

Fig. 16.44.  The left and right tibias. Fig. 16.45a. The two corresponding tibias. b. The left fibula.
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The finding of seven growth-arrest lines indicated that 
our man had suffered at least seven health disorders, since 
these scars tend to obliterate during life due to the normal 
remodelling of bone tissue. Apparently, disease or malnu-
trition had temporarily retarded his growth several times. 
The disorders at the age of 9.2 and 12.7 years had caused 
distinct scars. In comparison: Dutch whalers from the 
seventeenth and eighteenth centuries, who were known to 
have experienced unfavourable growth conditions, showed 
an average of 2.4 lines per individual.109 

Paleopathologically, our man represents a very interesting 
case. His bone changes match extremely well with known 
data on skeletal pathology due to healed scurvy.110 Scur-
vy is the result of a vitamin C deficiency. The vitamin is 
abundantly present in fresh fruit and vegetables. But since 
the common diet in those days lacked these foodstuffs 
during the winter period, scurvy occurred almost yearly 
in early spring as an endemic disease among the popula-
tion of the Low Countries111 and the Nordic countries.112 
Sailors in particular were susceptible to this disease, as 
their diet largely consisted of preserved foods without any 
vitamin C. Indeed, from the above-mentioned findings on 

109. Maat 1984a.
110. Maat 1984c.
111. Hirsch 1860.
112. Holck 1986.

Harris’s lines we know that the man had regularly been in 
a poor state of health. Lack of vitamin C produces inferior 
collagen, the latter being an important body-building 
protein. As a result, minor traumas easily lead to severe 
bleeds in and around the joints, and to endofractures with 
subperiosteal haematomas. During the healing phase these 
haematomas may reabsorb, or may ossify as bone apposi-
tions. Apparently, the latter process had dominated in our 
case. Bone changes were found at all known predilection 
spots, i.e. at the attachment spots of muscles and fibrous 
bones, and at the metaphyses. Because of the physical 
strain resulting from body weight, the bones of the legs 
are always far more seriously affected than those of the 
arms. In this case, infectious diseases and tumour growth 
could be excluded as probable causes, since no lytic or 
eroding bone changes were found.

The slight thickening found on the distal ulnar joint sur-
face was due to osteochondritis dissecans. In this disease, a 
small piece of articular cartilage is extruded into the joint 
cavity. It may adhere at any place on the articular surface. 
It would not have led to any medical consequences here. 
The disease is most common in young men.            






