COGS, SMALL COGS
AND BOATS
The thirteenth- until sixteenth- century Dutch and Flemish
archaeological finds from the Hanseatic shipbuilding
tradition seen in a broader perspective

Karel Vlierman

II

COGS, SMALL COGS
AND BOATS

Cogghen, Kleene Cogghen ende Schuten
Quoted from a letter by a German merchant in Bruges addressing the entire Hanseatic League in 1401

UITGEVERS

SPA

Made possible by:

Ms. H.C. van der Velde-Doyer

Ms. B. Espeet

Stichting Hanzefonds

P.J.R. Modderman Stichting

Stichting
professor van Winter fonds

Stadsarchief
Kampen

Mr. P.B. Zwiers

Archeologie

Colophon:

©2021 SPA uitgevers in coÖperation with Karel Vlierman
ISBN:
Author:
Editors:
Translators:
Graphic Design:
Lay-out:
Plates:
Drawings:
Photographs:
Print:

978-90-8932-048-3
Karel Vlierman
Hemmy Clevis, Hans Janssen and Jos Koldeweij
Xandra Bardet, Hemmy Clevis, Stefanie Hoss, 		
Christine Jefferis, Joy Phillips, 			
Sasja van der Vaart-Verschoof, Jeroen Vermeersch
Hidde Heikamp
Hidde Heikamp
Coen Bouwstra, Hidde Heikamp
All drawings and impressions are made by Karel Vlierman
Unless otherwise by Karel Vlierman and the Rijksdienst
Cultureel Erfgoed
Huvé Graphics

UITGEVERS

SPA

SPA uitgevers
Assendorperstraat 174-4
8012 CE Zwolle
The Netherlands
info@spa-uitgevers.nl
www.spa-uitgevers.nl

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form of by any means, whether electronic or mechanical, including photocopying, recording or otherwise, without the prior permission in writing of the publisher

COGS, SMALL COGS
AND BOATS
The thirteenth- until sixteenth- century Dutch and Flemish
archaeological finds from the Hanseatic shipbuilding
tradition seen in a broader perspective

Karel Vlierman

Overview of the Doel-I cog seen from the front with the visible stem hook, the keel plank, the stern hook, the planks of the bottom and the overlapping
planks of the sides and the hole made by the crane. At the starboard side the colleagues of NISA.
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Fig. 17.1.

General view from the stern, showing the erratic stones, the rudder, and in the background the boundary ditch M61/62.

The Dronten-II cog1
17.1 Find conditions1
17.1.1 Discovery and investigation
During the cutting of the ditch between lots M61 and
M62 in Oostelijk Flevoland in the late summer of 1959,
the diggers hit upon a shipwreck. The find was reported
by a surveyor of the Department of Pedology of the Directie Wieringermeer (Noordoostpolderwerken). On 26
October 1959 an inspection was carried out, during which
it was established that at the bottom of the ditch lay the
bow or stern of a small, narrow vessel built in the clinker
fashion. Ship’s timbers had already been removed from the
eastern side of the cutting. In the opposite side a few shell
strakes were visible, from which it could be inferred that
the sides of the vessel must have been fairly high in relation to the narrowness of the craft. No finds came to light.
The age of the wreck could not be determined and it was
decided to preserve it for closer investigation.
In the context of new policy regulations regarding wreck
protection and prioritisation of excavation, a substantial
number of ship finds that had been inspected and briefly
investigated in the 1970s and early ‘80s were once more
evaluated by the Subdepartment of Nautical Archaeology
of the RIJP. The findings were recorded in a standardised
report format, which included information about the
wreck’s precise location, any protective measures required,
dimensions and depth of the wreck, its state of conservation and completeness, soil conditions, the likely vessel
type, the presumable age and its archaeological significance.
The re-examination of the wreck in lot M61 took place
on 4 and 5 October 1982. This confirmed that it was a
lightly built vessel, of which ca 6.5 m survived. It lay
with a slight list to port and in the trial trench was found
to have a port side surviving right up to the top. On the
heads of the slender futtocks there still was part of a covering inwale, which revealed that the craft had had a keel
plank and three shell strakes on either side of it. The stern
was badly damaged and broken, but still fairly complete,

1.
2.

3.
4.

17
while - quite exceptionally - a large part of the stern
rudder lay aft of the hull. The greatest width of the hull
recorded then was ca 2 m across the gunwales, while the
highest and the deepest timbers of the wreck lay at ca 0.4
and 1.4 m below the surface, respectively.
In the afterbody lay a layer of small erratic stones, and
some more were found at the bottom of the vessel near
the bottom of the ditch. Higher up against the stern some
small planks were observed that might have been part of
a cuddy. It was concluded that this probably was a special
type of boat not earlier encountered in the IJsselmeer
polders. The sintel clamps, the soil profile and the overall
impression suggested a 15th-century date, most probably
one in the latter half of that century. Priority for excavation was granted because the overlying clay deposit was
displaying drought cracks up to 5 cm wide right down to
the Pleistocene sand (owing to the hot summers of 1975
and 1976), while the entire sediment layer in which the
wreck lay was bone-dry, in part as a result of its location
beside the ditch. Cleaning the eastern face of the cutting
revealed that the soil profile there was undisturbed. This
meant that the bow did not extend into lot M62, but had
ended in the ditch cutting. In-situ protection of the wreck
would be impossible.2
The little wreck was excavated between 19 June and 11
July 1995 (fig. 17.1), documented in the field, taken apart
and transferred to the workshop of NISA at Ketelhaven.
There the pieces were drawn to scale 1:10 in January
1996. The excavation was succinctly described in NISA
Yearbook no 2.3 Apart from the erratics mentioned above,
a few fragments of red brick and four half bricks, there
were no associated finds.

17.1.2 Geology and stratigraphy
In the course of the 1982 inspection, R. Koopstra of
the Department of Pedology of the RIJP examined and
recorded the soil profile (figs 17.4 and 17.5).4 On the
Pleistocene sand lies a 10-cm layer of redeposited Pleis-

Translated by Xandra Bardet.
The wreck lay at an angle to the boundary ditch M61/62 with the stern to the northwest (332°) and 30 m from the ditch between fields M56 and
M61/62 (figs 17.2 and 17.3). Ordnance map sheet 20 H Dronten, coordinates 178.366/501.063, with the highest-lying timbers at ca 2.7 m below
NAP, Hydrographic map 1921, mean low water. The site lies ca 4 km west of the peaty barrier between Schokland and Elburg that was eroded away
in the late Middle Ages (see fig. 11.5, Dronten-I cog).
Schreurs et al. 1995, 36-38.
R. Koopstra, written report of 13 December 1982.
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Fig. 17.2.

The findspot of the Dronten-II cog.

Fig. 17.3.

Ordnance map of the Kingdom of the Netherlands (scale 1:5,000) of 1861, showing the location of the Dronten-II cog.
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Ploegh soil/Zuiderzee sediment
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Ship’s timber

Erratic stones

1m

Soil profile disturbed by the Dronten-II cog (partially reconstructed).

tocene sand. This is overlain by a ca 30-cm layer that can
be reckoned to the Almere deposit Alc2+3, the lower half
of which consists of strongly humic clay, which may be a
young detritus-gyttja (Flevomeer deposit). On top of the
Alc2+3 deposit lies a layer of Almere clay (Ala), ca 15 cm
thick. This was covered by a distinctive sandy layer with
seashells (Zu IV), followed by younger Zuiderzee deposits
and the ploughsoil. The disturbance of the soil profile
by the ship was clear to see in a sharply ascending line
on both sides of the boat, ending roughly halfway up the
Ala deposit. Further it is remarkable that the redeposited
sediment and the infill of the cavity in the sea floor caused
by the wreck displayed two layers. First a 20 cm layer of
redeposited sand petering out to both sides, which also lay
inside the wreck, and above it a fill of Almere clay (Ala).
Wiggers globally dates the layer of Sl(oef) Ib (named Ala in
Flevoland) to the second half of the 15th century and the
early 16th century.5 In the case of gradual sedimentation
this would put the foundering of the vessel in the final
quarter of the 15th century. The redeposited Pleistocene
sand most probably comes from eroded higher-lying Pleistocene outcrops immediately south and west of the site.
Over the past decade, various prehistoric artefacts have been
gathered from the surface of the fields in the close vicinity,
which have come to the surface as a result of mechanical
turning-up. These probably are implements deriving from a
settlement on the sandy outcrops. Ca 2 km north of the site,
the bottom of a channel in the Pleistocene sand was identified during the cutting of the ditch along the Dronterweg
road in the late 1950s. In 2012 a similar thing occurred in
lot P 35 on the Oudebosweg road.6

5.
6.

Om

Wiggers 1955, 88.
D.E.P. Veldhuizen, pers. comm. January 2013.

17.1.3 Medieval habitation
The nearest late-medieval town, Elburg, lies at 8.5 km
from the site. The hamlet Kamper-Nieuwstad, on the
Kamper dike between Elburg and Kampen at (the mouth
of) the Reve stream, lies ca 9.5 km away.

Fig. 17.5. Section across the afterbody, viewed from starboard; in the
foreground, the covering inwale fragment resting on the frame heads.

515

17.1.4 Condition and wreck formation
The base of the stern of the wreck lay at a depth of ca 1.5
m below the surface, the keel was slightly hogged and at
the M61/62 boundary ditch lay with its keel plank at a
depth of 1.25 m. After sinking through the Almere clay
deposit, it had worked itself into the redeposited and
primary Pleistocene sand by another 0.6 m, causing a disturbance to the soil profile that at the top was at least 6 m
wide (while itself being a good 2 m wide). Currents and
the ‘loose’ sand must initially have made the wreck move
about quite a lot as it sank, after which at least 20 cm
of redeposited sand settled around and inside the wreck.
From this time on the vessel probably lay motionless,
allowing the cavity in the sea floor to fill up with Almere
clay, which eventually fully covered the wreck. The upper
part of the Ala deposits, and the Zuiderzee deposits cover
the site without interruption.

to scale 1:10 with the aid of a 2D-Eichstaedt pantograph; the longitudinal section, with a graduated device
constructed by RIJP at the request of NISA. After the
drawing procedure, general views and detail photos were
taken of the wreck, as well as video recordings. Finally the
frames and strakes were numbered, lifted and wrapped in
clingfilm to prevent further desiccation. Then the pieces
were transferred to Ketelhaven, where they were drawn to
scale 1:10. Of the top views and cross sections drawn with
the pantographs, fair copies were made on graph paper.
Unfortunately it was not marked on the field drawings
which parts of the frames could be preserved, so a considerable part of the timbers drawn to scale 1:10 at Ketelhaven
could no longer provide reliable evidence for the purpose
of reconstruction. This was a consequence of the poor condition of the wood, causing parts of it to disappear in the
course of lifting and subsequent washing.

As noted previously in section 17.1.1, the conservation
of the timbers was not very good. Even at the inspection
in 1982, the generally thin planks and light frames were
found to be considerably affected. The dry soil conditions
would without doubt make for their rapid further decay.
The excavation in 1995 proved this assessment to be correct, the uppermost 20-25 cm of the wood observed in
1982 by then having completely disintegrated, and the
remainder of the wood being in considerably worse condition. Apart from this deterioration we can now, after completing the investigation, conclude that the quality of the
wood/the vessel even when it sank most probably was less
than optimal, and that the vessel had undergone various
repairs. The overall impression of the light frames, in as
far as could be established, was that they were worn down
through prolonged use. The presence of a batch of erratic
stones in the afterbody and the impression that there may
have been some in the bow as well, suggests that they
may have been put there to deliberately sink the boat.
The report on the initial inspection of 26 October 1959
makes no mention of timbers of the bow or erratic stones,
which indicates that they had already been removed with
the spoil from the ditch.

Regrettably during the excavation and the dismantling
of the boat no notes were kept on, for instance, the location of any scarfs in the frames, the number of treenails
per plank width, the spacing and number of nails in the
clinker joins, or the spacing of sintel clamps. Only occasional remarks in the drawings, e.g. of the keel plank,
“the edge is full of sintel clamps” and “close-set row of
sintel clamps with moss lath”, are documented observations regarding such details. When a few samples were
taken of the sintel clamped moss caulking, which could
be investigated as part of this study in 2012, it was found
that the sintel clamps in the “close-set row” actually
overlapped (figs 17.9-3a and 4a). In the contribution
to the Annual Report some construction details do get
mentioned. Also it should be noted that the place of the
frames in the longitudinal section drawing (measured in
with the graduated device) in several places deviates from
the top view drawn with the aid of the 3-D pantograph
(Plates 17.I A and B). Which of the drawings is correct, is
impossible to establish. For the reconstruction it has been
assumed that the data from the longitudinal section are
the more reliable.

17.2 The ship
17.2.1 Documentation and reconstruction
Documentation
After the wreck was excavated and cleaned (fig. 17.1), a
two-part survey drawing was made to scale 1:20 by means
of a 3-D pantograph. The cross-sections were drawn
516

Reconstruction
The constructions and details that were drawn and recorded,
together with the evidence gathered during the 1982 inspection did provide enough evidence to compile a reliable
and complete reconstruction of the construction, the lines
and the dimensions of the vessel. It had a fine sheer, which
rises a little more forward than aft, and almost certainly
had a cuddy both aft and fore; and above the mast step was
a thwart, which held up the mast which passed through a
hole in it (Plates 17.III A and B). There are some remnants
of nails in the top of the V-shaped floor timbers of frames 5,

6, 7 and 8; yet, judging by the shape of the cross-sections
drawn at these spots, it does not seem very likely that the
boat had a ceiling between the after cuddy and the thwart.
This point will be returned to in section 17.2.2.

17.2.2 Construction and layout of the hull
Keel plank
The keel plank and both hooks together were ca 7.5 m long
(Plates 17.II A and B). The keel plank itself is 5.5. m long,
including the hooked scarfs at either end, which join the
keel plank to the hooks. The after scarf is 38 cm long, while
the forward scarf too would have been about 40 cm long.
The keel plank at its after end is ca 20 cm wide; its width
at the fore end would have been about 30 cm. From the
hooks (the stern- and stem hook) the keel plank gradually
broadens to a width of 52 cm amidships. Its thickness varies
between 3 and 4 cm and originally will have been 4 cm or
a little over. The keel plank is fastened to the stern hook
with two rows of three, and one row of two nails. The threenail rows were driven in from the inside outwards; the remainder, the other way around. The nail points protruding
through the overlapping timbers were beaten sideways and
driven back into the wood (double-clenched).

O cm

Stern hook
The horizontal part of the hook, including the heel at
the rudder, has a length of 1.32 m (Plate 17.III A and
fig. 17.6). At the scarf joining it to the keel plank it is
20 cm wide, and at the foot of the rising part, 7 cm. The
end of the horizontal part at the scarf is 2 cm thick and
stands proud of the keel plank. From there the upper surface gradually rises and below frame 1 it jumps 1 cm in
height. The thickness of the horizontal part at the base of
the rising arm is 15 cm. The rising part of the hook ends
40 cm above the keel line, measured perpendicularly. It
is joined to the sternpost by a flat scarf sloping inward.
The outer face of the stern has a rake of 124° with respect
to the keel line. The rising arm is just 3 cm wide at the
back. Including the hook, the stern was 1.5 m long. On
the rear, it has a triangular heel measuring ca 10x10 cm at
its base, which served to protect the rudder. Both arms of
the hook taper into a trapezoid cross-section downwards
and towards the rear. In the sides are hewn rabbets ca 3
cm deep into which the garboards were spiked.

50 cm

50 cm

Fig. 17.6.

The stern hook.
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Sternpost
On the flat scarf of the stern hook stood a sternpost, fastened with two sturdy nails passing through a rectangular
iron plate ca 20 mm thick. The rabbets of the stern hook
continued up into the sides of the sternpost, to hold the
hood ends of the garboards and the shell strakes. The
inboard face of the sternpost is 5 cm wide, the rear face,
3 cm. Across the scarf joining the sternpost and hook,
on both sides, the T-shaped braces of a wrought-iron
gudgeon were nailed, of which the after ends meet at the
back of the stern, with an opening (ca 25 mm across) for
holding the lowermost pintle (fig. 17.9, 1). At the top, a
wrought-iron bolt passes through the head of the sternpost, at the after end of which is a round, forged extension
also with a hole 25 mm across, to take the uppermost
pintle. On the inboard end of the bolt there probably had
been a flat ring and a pin to secure the bolt. The stern
hook with the sternpost, measured perpendicularly, rose
1.25 m above the keel line (Plate 17.III A).
False stern
The vessel had no false stern.
Rudder
The rudder is a remarkable find. A rudder is only rarely
found with the wrecks in the IJsselmeer polders. Like the
sternpost, the rudder was badly damaged and incomplete.
Most probably it had been secured with a length of rope
passing through a hole (2.5 cm diameter) in the rudder
and presumably a pair of holes of the same diameter in
the uppermost strakes on either side of the sternpost. The
rudder remnant is a plank ca 20 cm wide and 3 cm thick.
Most probably a second plank was fastened to the rear of

Fig. 17.7.
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The uncovered rudder with the sternpost fragment.

this plank, also 20 cm wide, creating a 40-cm-wide rudder blade. The two parts were joined by wrought-iron fittings. The rudder originally was ca 1.9 m long (figs 17.1
and 17.7 and Plates 17.II A and 17.III A). The pintle(s)
had a length of ca 200 mm, and a diameter of ca 18 mm
(fig. 17.9, 2).
Stem hook, stempost and false stem
Nothing was recovered of the stem hook and stempost.
Most probably they were executed in a more massive
format than the stern, and like the stern provided with
rabbets into which the hood ends of the garboards and
strakes were fitted. The overall length of the rising part of
the hook and the stempost probably was 1.9 m, while the
head of the stempost measured perpendicularly to the keel
line would have stood 1.5 m high. The rake with respect
to the keel line will have been ca 128°. Lacking a false
stern, the vessel would have had no false stem either.
Bottom and sides
On either side of the keel plank the vessel was constructed from three strakes (A to C, fig. 17.8). Adjacent to the
flat keel plank were the garboards (the A strakes) with a
slight deadrise, which towards the stern and stem were
twisted so the hood ends could be nailed into the rabbets
in the hooks and stern- and stempost. The keel plank and
garboards together formed the bottom of this small craft.
The subsequent strakes of the sides (B) were nailed to
them in clinker fashion, as were the topmost strakes (C) to
the B strakes. The B strakes sit at a somewhat steeper angle to the garboards than the garboards to the keel plank.
To this end, the upper and outer sides of the garboards
at frames 5 to 9 had been bevelled to a thickness of just

Fig. 17.8. The hull with frames and the erratic stones in the afterbody,
viewed from the boundary ditch.

1-1.5 cm. Towards the stern and bow these planks did retain their full thickness of 2.5 to 3 cm. The hood ends of
the B-strake planks had been fastened at about the same
angle as those of the garboards. This also goes for the C
strakes, be it that aft of frame 0 and forward of frame 12
they were somewhat more everted.
The keel plank consisted of a single timber. The B- and C
strakes comprised two planks each, which were joined by
flat scarfs ca 35 cm long. The plank ends at the scarfs were
about 1 cm thick and (originally) stood proud of the inboard and outboard surface of the shell. The scarfs in the
garboards occupy the same position to port and starboard.
The after planks are 4.35 m long and the forward ones 4
m, while the strakes are ca 40 cm wide and ca 35 cm at
the stern and stem. In the next (B) strake the after plank
to starboard is 3.95 m long and to the port-side probably ca 5.8 m. The forward planks of these B-strakes had
been 5 and 3 m long, respectively. Their width was 40-45
cm; at the stern and stem, ca 30-35 cm. The uppermost
strakes (C) had the scarfs probably in equivalent places.
In this strake the after planks were 5.5 m long and the
forward planks 4.3 m. In the afterbody and midship section, the planks of the C strakes were ca 35 cm wide, but
in the forebody they probably gradually widened (to ca
40 cm). The thickness of the planks ranged between just
2 and 2.5-3 cm, as a result of the age of the vessel, wear
and tear, and further degradation of the timber due to
its desiccation in the soil. It seems likely that the planks
originally had been ca 3 cm thick. The overlap (the land)
of the clinker-built strakes is 5-6 cm wide. At the scarfs,
the planks of the strakes are joined with two rows of three
or four nails: one row driven in from the inside and the
other from the outside. The nails were double-clenched,
the points protruding from the planks beaten sideways
twice and driven back into the timber.
Caulking method
In the scarfs joining the keel plank and the hooks, and
in the scarfs between the planks of the six strakes, a thin
layer of moss caulking had been inserted. On the lands of
the clinker-built strakes no moss caulking was observed.
Probably there never had been any. The seams between
the stern hook and the garboards slightly gaped in V-fashion and had been closed with moss, moss laths and sintel
clamps (sintel clamped moss caulking). The same was
observed on the outside of the stern hook and sternpost.
Most probably this caulking continued right up to the
top of the stern, while we may assume that the same was
the case on the stem. Besides, the seams between the keel
plank and the two garboards were closed on the underside
with sintel clamped moss caulking, with actually over7.

Vlierman 1996a, 81.

lapping sintel clamps. No such overlaps occurred on the
hooks and the stern- and stempost. It appears that there
they were fixed with interspaces. On the outside of the
B- and C strakes to starboard two cracks in the planks
were closed up with sintel clamped moss caulking. On the
seams at the stern (and stem), sintel clamps 55-60 mm
long were used; smaller ones (35-40 mm) on the seams
between the keel plank and the garboards and on the
cracks within the planks.
Whether this difference in sintel clamps is indicative of
different (far apart in time?) episodes of application, is
impossible to tell. The smaller specimens can be reckoned
to type D2; the larger, to type E1 (figs 17.9-3a and 8b).
If indeed these were different types that were used for
instance during construction and during a subsequent
episode of repairs or additional caulking, then the larger
(typologically younger) ones must have been employed
later. However, this seems unlikely, given the areas in
the ship where they were encountered. No detailed investigation could be performed, so real certainty cannot
be obtained. Therefore we here assume that for the seams
at the stern and stem larger specimens were used; and
on the seams between the thin planks, the smaller ones.
Therefore it is more appropriate to speak of transitional
types D2/E1. The dating of these sintel clamps can be put
around 1375/1450.7 The moss laths were made of split
oak wood, 1.5 cm wide and cut to an oval cross-section,
with a maximum thickness of 0.5 cm. No pollen analysis
was performed on the moss caulking. The species of moss
is peat moss (Sphagnum).
Frames
The stiffness of the craft was primarily provided by the
frames. They are quite light. On the bottom, these timbers are 7-9 cm wide and ca 7 cm thick. Upwards, their
width is quite constant, but their thickness reduces to
ca 6 cm. Insofar as can be established, these small frames
consist of two parts, joined with flat sloping scarfs and
in most cases with a nail. No pattern was observed of the
scarfs to starboard alternating with scarfs to port. The
positions of the scarfs appear to be quite random. Frame 3
probably had a vertical flat scarf above the seam between
the keel plank and the port garboard. Frame 6 consisted
of three timbers, the two shortest ones on the port side.
The aftmost and foremost two frames in the stern and
forebody probably were just V-shaped timbers. The vessel
numbered a total of 17 frames (-2 and -1 in the stern and
0-14 towards the stem). Forward of and against frame 8
was a short floor timber with the hole for the heel of the
mast (frame 8a; Plates 17.III A, B and C and figs 17.10a
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Fig. 17.9.

The gudgeon, the rudder fittings, the different nail types and the sintel clamp types D2 and E1 used in this vessel.

Fig. 17.10a. General view of the wreck with its frames, viewed from the
boundary ditch; in the foreground, the short floor timber with the hole for
the heel of the mast, and two erratic stones.
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Fig. 17.10b. General view of the midship section with its frames, viewed
from starboard; to the right, the short floor timber with a hole for the heel
of the mast, and two erratic stones.

and b). Into the lower faces of the various floor timbers
were cut limber holes about 5 cm wide and 2 cm high.
Frames 3 to 9 had three each, one above the keel plank
and one above each of the garboards. In the V-shaped timber of frame 2 there were two: above the seams between
the keel plank and the garboards. The same probably
went for frame 10. No limber holes were observed in
frames -2, -1, 0, 1 and 11-14. Probably none were needed,
as the boat most probably had cuddies both fore and aft.
Covering inwale
A fortunate coincidence during the inspection in 1982
was the observation of a small piece of covering inwale,
still part of the construction, on the frame heads against
the inboard face of the topmost shell strake of the port
side. This covering inwale reinforced the entire gunwale;
it was 6 cm wide and 5 cm thick, and probably ran on
along the inboard side of the stern and stem. It was an
essential part of the construction for the topside planking,
which like the other strakes was just 3 cm thick (fig. 17.5
and Plates 17.III A, B and C).
Mast step
There was no such thing as a proper mast step in this
boat. Against the forward face of frame 8, above the keel
plank and the adjoining garboards, was a small floor
timber (8a), ca 65 cm long and 15 cm wide, into which a
rectangular hole (10x7 cm) had been hewn above the middle of the keel plank. The part of this timber aft of the
hole was about 8 cm thick; forward of the hole, 6 to 7 cm.
Both ends of the timber were roughly cut or worn down.

ered, as a result of the absence and/or decay of the vessel’s
timbers that might have provided such clues. Most probably a cuddy, 1.55 m long, was constructed between the
stern and the front of frame 2, composed of longitudinal
planks that laterally were fitted to the shell and around
the frames. The cuddy probably sloped slightly towards
the midships, and was supported by V-shaped timber -1
and three transverse beams fixed to the vertical parts of
frames 0, 1 and 2. The top surface of the cuddy at its forward edge sat about 45 cm above the keel line.
In the bow the boat probably had a similar cuddy of
comparable length, starting at the after face of frame 10
(Plates 17.III A and B). The presence of these two cuddies
is to some extent corroborated by the absence of limber
holes in the V-shaped timbers situated below them. The
boat with cog features from lot K73/74 in Oostelijk
Flevoland served as a model for the reconstruction suggested here.8 The soil profile disturbed by this wreck,
and the coins and stoneware jugs found within it put its
foundering in (the beginning of) the second half of the
15th century.9 The sintel clamps suggest that it was built
in the final quarter of the 14th, or the first half of the
15th century.10 The general condition of the boat indicates that it most probably dated from the second quarter of the 15th century. The small cargo vessel from lot
K73/74 will be briefly discussed in section 26.1.

Ceiling or plank bridge?
Despite the presence of several nail remnants in the top of
some floor timbers, is seems rather unlikely, judging by
the shape of the cross sections, that the boat had a ceiling
between the after cuddy and the thwart and maybe also
forward of this. Removable plank bridges, for instance
like those in 20th-century punts (fig. 17.11), are a potential alternative (see also the miniatures in section 29.4.4,
figs 29.5a and b). However, no archaeological evidence of
plank bridges has ever come to light.
After and fore cuddy
In the course of the 1982 inspection, some plank fragments were observed high up against the stern, which
might be attributed to a cuddy. By the time the wreck
was excavated in 1985, they had disintegrated. Yet it
seems quite certain that there had been a cuddy, given the
sharp, narrow shape of the stern which allowed no proper
footing for the crew. Yet no definite evidence was uncov-

Fig. 17.11. Giethoorn punts, the one on the left with an after cuddy;
note the thwart and duckboards. After Berk 1984, 37.

8. Reinders et al. 1980, 17-29, plates 4 A, C and D, and 5 C and figs 10 and 11; section 26.1, fig. 26.1.
9. Vlierman 1983, 6.
10. Vlierman 1996a, 80.
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Thwart
In the second starboard strake (B) both aft and forward of
frame 8 various nail remnants were observed and recorded. Most probably these were attachments points for two
‘futtocks’ that ran from the outer edges of the A strakes
or garboards and continued up to the top of the B strakes
(Plates 17.III A, B and C). These ‘futtock’ heads and the
top edge of the B strakes without any doubt supported
a thwart, ca 37 cm wide and 4-5 cm thick, presumably
fastened to the futtocks and shell with oblique treenails.
Midway along the thwart there would have been a round
hole for holding a mast upright and in position.
Repairs
Already mentioned above were the two cracks in the
starboard B and C strakes, closed up on the outside with
sintel clamped moss caulking. Given the remains of nails,
the after part of the crack in the C strake between frames
3 and 4 on the inboard side probably had a thin plank
patch. Similar evidence was seen in other areas of the
starboard and port shell. During the preliminary investigation in 1982 there also were small planks both in the
port C strake and on the seam joining the keel plank and
the starboard garboard between frames 2 and 3. Whether
layers of moss had been placed between these planks and
the shell was not recorded, but it is quite likely. The small
planks must represent repairs made during the working
life of the craft. Closing up cracks externally may even
have been done during the construction phase (Plates
17.II A and B and 17.III A and B).
Timber selection and processing
The vessel was built entirely of oak wood (Quercus). The
hooks were hewn from naturally formed trunk-limb
sections. So probably were the curved floor timbers and
frame members. The planks, in as far as could be established, appear to have been rift-sawn. Of what wood the
treenails were made was not recorded. The frame timbers
were fairly regular and squared. The reconstructed planking plan suggests a shell construction according to the
so-called ‘brother-and-sister’ pattern, despite the longer
B strake planks having on one side been fastened forward,
and aft on the other (Plate 17.II B).
Fastenings
The fastenings of the keel and shell planks to the frames
were made by means of small treenails (Ø2 cm). In as far
as could be established, two treenails per plank width.
Also some treenails of 1.5 cm diameter were observed.
The covering inwale was fastened to the top shell strake
with treenails 2 cm thick. Wedges were observed in the
top of some of the treenails. Whether (in some parts) also
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connections between the covering inwale and the frames
were present could not be verified, but seems likely. The
clinker construction between adjacent shell strakes, in the
scarfs within the strakes, and of the fastening of the shell
strakes to the hooks and stern- and stempost were executed with iron nails. Nails were observed also in the scarfs
within the frames. The spacing of the nails in the clinker
construction could not be verified throughout. Most probably they had been driven in, from the outside, every ca
15 cm. Their protruding points were, double-clenched:
twice beaten sideways and thus driven back into the
timber. The nails for joining the hooks to the stern- and
stempost were of a larger size. Small nails were used for
affixing the repair planks. Fig. 17.9 shows the different
nails. In the sintel clamped moss caulking, forged sintel
clamps of two different sizes were used. Most probably,
the only massive forged-iron fastenings in the craft were
the gudgeon and bolt with ring, and the rudder fittings
with the pintles.

17.3 Construction data
Already it was noted that the remains of the craft were
sufficient and were adequately recorded to allow a reliable
reconstruction of its build, its lines and dimensions. On
the one hand this revealed that it incorporated several
features typical of the cog-building tradition, while on
the other there are elements that are quite alien to it; nor
do the lines and dimensions of the craft fit the description
of a cog. In section 4.1 it was stated that in the present
study all vessels with (several of the) cog-specific structural features will be termed cogs. In certain cases we might
modify this to ‘cog-like’, but this option was rejected. In
the case of the present vessel - the Dronten-II cog - the
lines, the dimensions and some structural details are
notably different from all other cog finds treated in this
study. Yet is it a vessel built according to the traditional
cog-building method. The points on which it diverges
from the other cogs are attributable to differences in size,
function and construction period.

17.3.1 Design
The vessel was clearly built according to a sequence and
to lines familiar to the shipwright. For a ‘cog’, it had a
notably strong rake of the stern, a fore and aft cuddy and a
thwart that with its hole supported the mast at almost 1/3
of the craft’s overall length. The sharp aft and forbody, as
well as the cross-sections in between, suggest that it was
a sailing boat that handled well (Plates 17.III C and D).

Most probably it carried a spritsail. No evidence of rowing was found, but it should definitely have been possible
to row this boat.

1/3 of the length from the bow, which stood in a small
mast step and probably passed through a hole in a broad
thwart.

Lines
The boat has a fine sheer, which rises a little higher forward than aft. The top view also shows a sleek and slender
planking pattern with relatively thin frames spaced some
50 to 70 cm apart. It has a laurel-leaf shape sharply converging towards the stern and stem. The stern is 25 cm
lower than the stem. The stern has a rake of 124° with
respect to the keel line; the stem would have had a rake
of ca 128°. The angle of the top strake at frame 8 is about
122°.

Tonnage
If the boat was intended for carrying cargo, the spaces between the cuddies were available for this. Their combined
length was 4.75 m. Cargo would not have been stacked
any higher than the level of the cuddies (ca 0.4 m). The
widths of the bottom and halfway up the B strakes at
frame 2 are 0.25 and 1 m, respectively; at frame 6 these
dimensions are 0.5 and 1.5 m; and at frame 10, 0.5 and
1.3 m. The average width thus is ca 0.7 m. 4.75 x 0.7 x
0.4 = ca 1.3 cu m. Hence the boat had a maximum capacity of 1 to 1.5 gross tons.

Scantlings and layout
This craft is the smallest known specimen to display a
number of typical cog features. Its length over all is 9.45
m, its greatest width is 2.35 m and amidships it is just 67
cm high. It had an after and a fore cuddy 1.55 cm long,
and below them storage space for a few personal belongings, tools or other utensils. Between the after cuddy and
the thwart and forward of the thwart were two open spaces, 3.4 and 0.9 m long, respectively. In section 17.2.2 it
was established that those parts of the boat most probably
had no ceiling, but possibly loose plank bridges instead.
It was an open boat with a short mast set a little less than

Material selection
The Dronten-II cog was built entirely of oak, though the
wood species of the treenails was not investigated. The
gudgeon, the bolt with ring for holding the topmost
pintle, the rudder fittings, the various nails and the sintel clamps are of forged iron. The caulking material was
sphagnum moss.

Table 1. Principal dimensions of the Dronten-II cog
Length of the keel (including the stern- and stem hook)

7.50 m

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

7.10 m

Greatest width of the bottom (at the frames 6 and 8)

1.35 m

Overall length at gunwales level

9.45 m

Overall width at gunwale level (between frames 6 and 8)

2.35 m

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

1.25 m

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

1.50 m

Height of the side amidships (keel line to top gunwale level

0.65 m

Length of the stern

1.50 m

Length of the stem

1.90 m

Length-width ratio of the bottom

5.25:1

Length-width ratio at gunwale level

4.00:1

All measurements rounded to the nearest 5 cm.
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17.3.2 Construction: techniques and sequence
In the - partial - vessel as excavated a number of small,
apparently non-functional treenails 1.5 and 2 cm thick
were observed in the keel and shell planks (Plates 17.II
B and 17.III A and B). In the keel plank between frames
3 and 4, and forward and aft of frame 7, in the after
starboard garboard plank immediately aft of frame 4
and between frames 5 and 6, and in the after garboard
plank to port, aft of frame 3 and between frames 5 and 6.
Probably there had been some also between frames 9 and
10 in the forebody. Without any doubt they relate to the
attachment of temporary construction frames during the
positioning of the garboards or A strakes at an early stage
of the vessel’s construction.
The boat features the hooks and keel plank which are
characteristic of cogs. What is different is that the rabbets
for the hood ends continue up to the top of the stern- and
stempost. The flush-laid bottom planks against the keel
plank, joined only by means of the frames, and the clinker
construction of the sides with double-clenched nails too
are typical of cogs. A further feature that we see also on
other cogs is that of the plank ends standing proud of the
shell (internally and externally) at the scarfs in the strakes.
The relatively thin frames, the continuous covering inwale
running along the gunwale and the thwart are remarkable
features. So are the absence of sintel clamped moss caulking
or indeed of any caulking on the overlapping lands of the
clinker shell strakes. Some of these features most probably
are directly linked to the dimensions and function of the
vessel, and to reinforcing the gunwale construction and
protecting the frame heads. Besides, the period in which
the boat was built will certainly also play a part.
Construction sequence
After positioning and joining the keel plank, hooks and
stern- and stempost, first the after planks of the A strakes
were put in place with the aid of temporary frames affixed
between the (future) frames 2 and 3, 3 and 4, and 5 and 6.
The hood ends of the planks were fitted into the rabbets
on the stern hook and sternpost. Then the same was done
with the forward planks of the A strakes. To hold these in
position, temporary frames were placed forward and aft
of (the future) frame 7. Presumably there also were one or
two temporary frames between (the future) frames 9 and
10. After this, the planks of the B strakes and then the C
strakes could be fashioned and in a similar sequence nailed
immediately to the garboards and the B strakes, respectively. The strakes of the sides were arranged according
to a ‘brother and sister’ pattern, in which generally two
planks sawn side-by-side from a tree are used in equivalent
places to port and starboard in the hull.
524

Tree-ring analysis (section 17.8) revealed that the two
investigated planks of the garboards came from the same
tree. Although this was not established, we may assume
that all of the planks were cut from the same tree. The
greatest width of the keel plank (52 cm) indicates that
this must have been a substantial trunk; one of the samples displayed an erratic tree-ring pattern, which suggests
that the tree was a thick and gnarled one. After the insertion and fastening (with treenails) of the permanent
frames, the temporary ones could be removed. The covering inwale and the cuddies were the last to be added. The
sintel clamped moss caulking between the shell planks,
the hooks and the stern- and stempost on the inboard side
must have been applied before the permanent frames were
put in. The exterior caulking of seams between the keel
plank, hooks and stern- and stempost was not performed
until the vessel was wholly completed.

17.3.3 Characteristics
The Dronten-II cog has the following features:
Keel plank
A keel plank of less than twice the thickness of the shell
strakes (4-4.5 cm), with a width of 20 cm aft and 30 cm
forward, and gradually broadening to 52 cm in the midship section.
Hooks
The hooks were joined to the keel plank by lipped flat
sloping scarfs. In their sides are rabbets for fixing the
hood ends of the garboards.
Stern- and stempost and rudder
The stern- and stempost have rabbets running to the very
top for fixing the hood ends. The posts are joined to the
top of the hooks with flat sloping scarfs. The boat had
a stern rudder with a blade probably composed of two
planks and suspended by two pintles. It is most likely
that the rudder was secured to the hull by a length of line
running through a hole in the rudder and presumably also
holes in the upper shell strakes near the stern.
Carvel-built bottom
The boat has a bottom consisting of just the keel plank
and two garboard strakes, which in every part have some
deadrise towards the turn of the bilge. Towards the stern
and stem, the curve becomes ever steeper and the planks
are twisted until they end almost vertically at the sternand stempost.

Clinker-built sides
Amidships, the lowermost strakes of the sides (B) were
nailed to the garboards at a slight angle to the garboards’
bevelled outer/upper edge. Towards the stern and bow
these strakes were twisted almost parallel to the garboards
or A strakes. The upper strakes (C) are similarly everted
along almost their entire length. Only in the very last
metre fore and aft were they a little more everted.
Ceiling/plank bridges, mast step and repairs
The craft most probably had no (permanent) ceiling, but
maybe removable plank bridges. The mast step is fashioned in the form of a short floor timber immediately
forward of frame 8. During its working life the vessel
underwent various repairs.
Cuddies and transverse beams
In the after- and forebody were cuddies of planks about 3
cm thick, fitted to the sides around the frames. Probably
they were supported by three light transverse beams that
were fastened to the inner face of the frames and by a
V-shaped floor timber in the aft and fore above the sternand stempost.

17.3.5 Wreck formation and embedding
The erratic stones, which we may safely assume were not
intended as ballast, the wear and tear and the repairs to the
boat, and possibly also the location of the site, are clues suggesting that the vessel was purposely abandoned and sunk.
The relatively thin (just 30 cm) and soft uppermost Almere
clay deposit, which formed the sea floor at the time of sinking, and the lines of the boat meant that it could quite easily
and presumably also quite rapidly work its way through the
clay deposit and up to 60 cm deep into both the redeposited
and the primary Pleistocene sand. The first sedimentary
layer around and inside the boat in the disturbed cavity will
have settled there quite soon after its sinking. The hogging
is a result of the currents around the stern and stem, which
left them hanging unsupported in the cavity, weighing
down the keel ends. After the wreck settled into the sandy
deposits the vessel was probably fully covered over by
Almere clay, followed by the Zuiderzee deposits.

17.4 Model
No model of the Dronten-II cog has (as yet) been built.

Fastenings
The shell planks are joined to the frames by 2 cm thick
treenails. The treenails were secured in the planks by
small wedges. This also goes for the fastening of the
covering inwale to the top shell strake. For the clinker
connections, the scarfs and the repair planks, wroughtiron nails of various sizes were used. The moss caulking
and the moss laths were held in place with wrought-iron
sintel clamps.

17.3.4 Use
The lines of the boat, the slightly higher sheer at the bow
and the covering inwale suggest that the boat was built
(also) for open water (the Zuiderzee) and not just for inland waterways along rivers, canals and lakes. In the latter
case there would have been less likelihood and need of an
covering inwale, and a punt-like model would have sufficed (compare, for instance, the 15th-century punt from
Hellendoorn).11 Transportation of passengers and light,
easily handled cargo on a regional route seems the ship’s
most likely function, though its use as a fishing vessel
should not be ruled out. However, no evidence of such
was found. The small cargo vessel presumably built in
the late 15th or early 16th century, found at the drowned
village of Nieuwlande in the Oosterschelde estuary, is yet
another interesting vessel for comparison.12

11.
12.

Vlierman 1996b, 53-67.
Vlierman 1996b, 33-52; section 26.10, fig. 26.5.

17.5 Inventory
In or around the wreck no implements were found.

17.6 Cargo and merchandise
No traces of cargo or merchandise were found.

17.7 Ballast
The recovered erratic stones (figs 17.1, 17.5, 17.10 and
17.12) almost certainly did not serve as ballast, but were
placed inside the vessel to sink it. In all, there are 135,
which were not closely determined as to rock type. A
rough sorting produced the following classification in
terms of rocks and numbers:
granite
gabbro
porphyry

73
4
8
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Fig. 17.12. The erratic stones in the afterbody, viewed from port.

granite-porphyry
quartzite
sandstone
Skolithos linearis
limestone
flint
quartz
total

1
32
7
1
1
2
1
130

Among the stones lay (large and small fragments of) four
half, red bricks and part of a misfired brick. A remarkable
item is a single large stone with a weight of 33 kg. The
overall weight of the erratics and bricks in the afterbody is
about 90 kg. Possibly a similar batch lay in the bow. The
nature and composition of the erratic assemblage suggests
that it may well have been gathered in an area like the
nearby Veluwe or on the Land van Vollenhove, some 12
km Northeast of the site.
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13. Vlierman 1996a, 28.

17.8 Dating
Soil profile
The lower and upper boundaries of the redeposited sediment occur roughly halfway up the Almere Ala deposit.
This layer was deposited in the second half of the 15th,
and the early 16th century. Assuming a constant rate of
sedimentation, this would imply that the craft sank in the
final quarter of the 15th century.
Finds
No (datable) finds were encountered.
Sintel clamps
The sintel-clamps applied in this vessel are of the (transitional) type D2/E, which were used in the final quarter
of the 14th century and the first half of the 15th century.
Their close spacing and indeed eventual overlapping was
known so far only from shipwrecks dating from the 15th
century and the first half of the 16th century.13 Leaving
(large parts of) the clinker seams of the shell devoid of
sintel clamped moss caulking was known so far only from
a few vessels of the 1425-1525 period, such as the ear-

lier-mentioned small cargo vessel from lot K 73/74, the
punt from Hellendoorn and the small cargo ship from the
Oosterschelde estuary at Nieuwlande.
Dendrochronology
Samples were sawn from the keel plank and from the after planks of the garboards to port and starboard. In the
analysis by RING the measurements of the latter two
samples were averaged and produced the best match with
DLS 9 (i.e. Mittel- Westniedersächsiches Tiefland) with
a date of AD 1155-1276, and a Gleichlaufigkeit of 68.2.
The youngest ring dates from AD 1276 + at least 20 ± 6.
A felling date after AD 1296 + 6. No sapwood boundary
was observed, so an unknown number of heartwood rings
may be missing. Hence the actual date of felling was an
unknown number of years after AD 1296 ± 6 (see Appendix).14

17.9 Summary
Vessel
The boat from lot M61 in Oostelijk Flevoland, the DrontenII cog, has a fine sheer, rising somewhat towards the bow,
and gunwales forming a laurel-leaf outline, sharply converging towards the stern and stem. The straight sternand stempost have a rake of 124º and 128º, respectively.
The transverse sections of the hull are sharp towards the
stern and stem, but more rounded amidships. Special features are the rabbets for fixing the hood ends in the sides
of the stern - and stempost, which run up the full length
of these posts, and the survival of the rudder.
Amidships the garboards or A strakes slightly rise towards the somewhat angular bilges. The bottom comprises just the keel plank and the two garboards. The latter
were joined carvel-style to the keel plank with the seams
closed externally with sintel clamped moss caulking. The
B and C strakes were fastened to the garboards and interconnected in clinker fashion with double-clenched nails,
their tips driven back into the wood. Thin layers of moss
caulking had been put within the scarfs joining the keel
plank to the hooks, joining the hooks to the stern- and
stempost, and joining the planks that formed a strake. No
caulking was present on the lands by which the overlapping clinker strakes were fixed to each other, nor was any
sintel clamped moss caulking found in the upper edges
of these seams. The keel plank had a thickness of 4 to 4.5
cm, which is less than twice that of the shell planks. The
boat had frames 7-9 cm wide and 7 cm thick, which at
the top were ca 6 cm thick. On the inside of the gunwale,

14. Jansma & Hanraets, written report, August 1996.
15. Vlierman, in prep. a; and section 29.2 in the present publication.

a 6x5 cm covering inwale was inserted, resting on the
frame heads. In the aft and the forebody it had cuddies
fitted to the sides. If it engaged in transportation of (nonbulk) freight, loads would probably not have exceeded 1
to 1.5 tons. The craft is likely to have been well suited
for carrying passengers with hand luggage. No evidence
was found for the boat’s use as a fishing vessel, though
this is not impossible. There had been a mast, supported
by the hole in the small floor timber forward of frame 8
and by a hole in the thwart. It probably carried a spritsail,
and presumably could be rowed as well. Judging by the
shape of the hull, it must have been easy to handle as a
sailing boat, suited to navigating rivers and lakes and,
in fair weather, also the Zuiderzee. Presumably it was at
home in the region (the coast of Guelders and the environs of Kampen). Its wear and tear and repairs, as well as
the recovered erratic boulders, suggest that it was an old,
written-off craft that was deliberately weighted and sunk.
The principal dimensions are:
• Length over the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

9.45 m
2.35 m
1.25 m
1.50 m
0.65 m

Inventory
No utensils of any kind were encountered.
Dating
The dendrochronology of the bottom planks produced
a date that amounted to an unknown number of years
after AD 1296 ± 6. The tree from which the planks were
sawn was a fairly thick one (with a diameter of at least
ca 70 cm). A tree 150-200 years old would be a likely
candidate. About 120 tree rings were counted in the
samples. This would imply a felling date around 1350
or later. It was concluded that the vessel probably was
an old, written-off craft: a working life of 30 to 50 years
would be quite plausible. The D2 type of sintel clamp
as employed here fits in the latter 14th century, type E1
was most probably used especially from ca 1400 and in
the first half of the 15th century, but locally may have
remained in use somewhat longer.15 The predominant
absence of sintel clamped moss caulking in the seams, the
overlapping sintel clamps where they were used, and the
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continuous rabbets in the stern- and stempost too suggest
a date from the mid 15th century on. Hence it seems
that the craft was built around the mid 15th century or
indeed more likely in the second half of the 15th century
and that it was sunk at the end of that century or in the
early 16th century. This would fit with the disturbance
of the soil profile recorded during the inspection in 1982,
and the presumable date of sinking inferred at the time.
Quite remarkable is the correspondence in side elevation
of the Dronten-II cog to the small vessels depicted on the
civic seals of Kuinre and Genemuiden, dating from ca
1400 and the mid 15th century, respectively (figs 17.13a
and b). Indeed the Kuinre seal clearly shows a vessel that
numbers three strakes on either side of the keel plank, the
other, four strakes.

Fig. 17.13a. The civic seal of Kuinre of 1399 (probably); 1407 (certain).
After Ewe 1972, 145-88.
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Fig. 17.13b. The civic seal of Genemuiden of the mid 15th century (presumably 1461). After Ewe 1972, 129-52.

The Swifterbant cog1
18.1 Find conditions1
18.1.1 Discovery and investigation
In June 1962, a shipwreck was struck during drainage
works on lot G 77 in Eastern Flevoland. Shortly afterwards, the find was the subject of a short assessing survey
in the drainage trench. A small copper kettle with a pouring rim and iron handle was found in the wreck during
the survey. This early type of kettle was supposed to date
from the 16th century and the excavator Van der Heide
therefore assumed that the ship dated to the same period.2
The dimensions, the type and the completeness or other
information on the ship were not recorded in 1962. In
the period 13th-25th June 2001, an extensive assessing
excavation was carried out. After the circumference of
the wreck had been determined by probing, a trench was
dug across the entire width of the ship amidships and
smaller trenches were dug at the stern en stem.3 It could
be established that this was the rather flat and carvel-built
bottom of a vessel, the planks of which twist towards the
stern and stem and are clinker-built there. The seams of
the clinker-built part of the structure have sintel clamped
moss caulking on both the inside and the outside. The
sintel clamps used are of type D. The objects and bones
found inside the wreck are dealt with in section 18.5 and
in the find list and appendix. During the assessing excavation, some wood samples were taken for dendrochronological research. The presence of the stern and stem hooks
and the construction characteristics mentioned lead to the
assumption that the vessel was a cog. The wreck is still at
the site of its discovery and is awaiting full excavation.

18.1.2 Geology and stratigraphy
The cog is located in the area where several sites of the
Swifterbant culture have been found. On top of the river
dunes/gullies landscape in the subsoil, there is peat or
displaced peat (peat which had been taken from elsewhere
through flooding and deposited here which then sedimented onto the sea floor), on which a package of Almereand Zuiderzee deposits have been found.4 The lower Alm1.
2.
3.
4.

18
ere deposit consists of clay with displaced peat or Detritus
bands. On top of this, there was a sandy layer with also
displaced peat or Detritus bands, the wreck has sunk into
this (fig. 18.3). In the disturbance created by the wreck
and inside the wreck, displaced sand was deposited first,
interspersed by a layer of Almere-clay. On top of this lay
a thicker layer of Almere clay, which was then covered
with a shell-rich (Mya arenaria) Zuiderzee deposit of displaced sand. On top of that lay Zuiderzee and IJsselmeer
deposits. These can no longer be discerned, however, because they have been completely included in the topsoil.
Amidships, the profile was largely disturbed, probably as
a result of digging the drainage trench in 1962.
In which Almere deposit the ship has sunk could not
be determined. However, it can be said that the Almere
deposit was probably higher or that the vessel did not
sink entirely into the seabed at the time. The parts of the
ship above the turn of the bilge had already disappeared
completely before the sandy layer of sand gapers (Mya
arenaria) was deposited undisturbed over the wreckage.
It is very likely that this part of the Zuiderzee had turbulent currents at various times and that, in addition to the
decay of the cog, the wreck may have been covered with
sediment and then largely washed free again several times.
There may have been a wide current channel running
north-south at the site, which may explain the strikingly
sandy sedimentation package. As to dating the sinking of
the ship on the basis of the soil profile, the only thing that
can be said is than this probably took place before about
1600.

18.1.3 Medieval habitation
At the time of the shipwreck Urk was the nearest medieval village/island (approx. 10 km).

Translated by Stefanie Hoss.
Report assessing survey ship G 77 Oostelijk Flevoland, 22 June 1962. RCE-Lelystad. In a letter dated 20 April 1967, Van der Heide writes about a
probable date for the ship in the 15th or 16th century.
The wreck is located north-northeast/south-southwest facing north-northeast (320°) with the prow at 140 m from the Vuursteenweg and 100 m
from the ditch G 76/77. The site is located about 10 km south of Urk (Fig. 18.1 and 18.2). Topographical map, page 20 G Lelystad; co-ordinates: stern
169140.094/509570.598, stem 169149.643/509581.224, with the highest parts at ca 3,8 m -NAP, Hydrographical Map 1921, medium low tide.
Ente et al. 1986, 45-91 and figures 2.2 and 2.7.
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18.1.4 Condition and wreck formation
Condition
The stern is situated the deepest (ca. 1.2 m below surface
or ground level), the highest part of wood found was only
40 cm deep. During the assessing excavation, the conservation quality of the wood was good to moderate. The
soil structure in the immediate vicinity mainly consists
of a sandy package with displaced peat and clay bands.
The topsoil consists of a sandy clay package. The three
drainage pipes across the wreck plus the disturbance and
the excavation trenches from 2001 have disrupted the soil
structure. This means that conservation conditions have
deteriorated since then, with the result that the quality of
the wood continues to deteriorate at an increased rate.

175000

Fig. 18.1.

The site where the Swifterbant cog was discovered.

Fig. 18.2.

Topographical and military map of the Kindom of the Netherlands (scale 1:50.000) from 1861 with the location of the Swifterbant cog.

Ploeghsoil/recent disruption
of the Zuiderzee sediment
Zuiderzee clay with shells
Sand with shells,
Zuiderzee sediment

Fig. 18.3.

Redeposited sand
Sand with bands of redeposited
peat, Almere sediment
Almere clay with bands of redeposited peat

Om

1m

Ship’s timber

Soil profiel with the disturbance by the Swifterbant cog (partly augmented).

Wreck formation
The ship may have sunk during a storm on open water.
The island of Urk was probably larger at the time than
it is now, but was certainly at a distance of 8-9 km from
the wreck site. How deep the Zuiderzee was at that time
cannot be said with exactitude. What is certain is that the
ship sank with the keel to at least 4 m below the average
low tide line of the time. This means that the entire hull
immediately disappeared completely under water. The
objects excavated from the inventory of the ship supports
this notion. It is likely that the crew had to leave the ship
in haste or died in the disaster. It has already been said
above that the vessel may not have sunk completely into
the seabed, but that parts may have stuck out above the
seabed. These parts disappeared, after which the remaining wreck was eventually covered with sediment. It seems
plausible that the disappearance of the sides and other
parts that were higher on the ships took place relatively
shortly after the shipwreck.

18.2 The ship
18.2.1 Documentation
The excavated parts of the ship and the disturbance of the
soil profile were measured, drawn and photographed. A
top view was drawn of the excavation trenches above the

stern, amidships and the fore (Plate 18.I). In addition, a
cross section of the disturbed soil profile and three cross
sections across the aftership, amidships and the foreship
were drawn.

18.2.2. Construction and layout of the hull
Only fairly small parts of the wreck were excavated during the assessing excavation in 2001, so that we can only
report on these with any certainty. Based on comparisons
with the other ship finds in this study, and in particular
with the wreck of the Dronten I cog (Chapter 11), a brief
discussion is given of what the unexcavated parts may
look like.
Keel plank
The vessel has a keel plank whose full length could not
be determined in the assessing excavation. Only 37 centimeters remained of the damaged scarf with the stern
hook. The plank was 22 cm wide at the scarf and 27 cm
amidships. The thickness is 7 cm amidships and 9 cm at
the aft scarf.
Stern- and stem hook
The stern and stem hooks (figs 18.4a and b and 18.5a and
b) were severely damaged and pulled apart by the draining
machine, and some pieces have disappeared. The excavated
pieces have been left in situ and are awaiting further study
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and documentation. Approximately 85 cm remain of the
stern hook’s keel section, which is still connected to the keel
plank. Of the section extending further aft, a piece of ca 85
cm in length was found in the drainage ditch. The piece was
15 cm wide at a short distance from the top of the sternpost
section and 13 cm wide at the lower part, it has a thickness
of 22 cm. The stern hook gradually increased from the start
of the scarf with the keel plank to a thickness of 17 cm and
then presumably jumped to a greater thickness of 22 cm. A
severely damaged piece from the stern section that was ca
35 cm long was also found in the drainage trench. The keel

part of the stern hook was at least 1.6 m long. The keel part
of the stem hook was broken off by the draining machine
and partly set vertical. The front part plus the stem part are
missing. The original length of the stem hook could not be
determined. The rabbets for securing the garboards are ca
10 cm high and 3 cm deep in both hooks.
Stern- and stempost
Nothing was found of the stern and stempost. It also
seems very unlikely that parts of them are in the unexcavated remains of the ship.

Fig. 18.4a. The afterbody, showing the keel plank and the destroyed
stern hook with the drainage put above and (partly) through it. Seen from
starboard.

Fig. 18.4b. The same, as seen from the stern hook. The nail heads visible
on the floor boards are from the connection scarf to the keel plank.

Fig. 18.5a. The forebody with the keel part of the stem hook, severely
damaged and partly pulled upright by the machine putting in the drainage.
Seen from port.
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Fig. 18.5b.

The same, as seen from the stempost.		

Rudder
The vessel undoubtedly had a stern rudder. Nothing has
been found of it either.
Bottom of the ship
The bottom of the ship consists of the keel plank plus the
stern and stem hooks and on either side of these two strakes
(A and B). Amidships, both strakes are placed carvel next
to each other in an almost straight line and run slightly up
to the turn of the bilge. Although not the whole bottom
of the ship has been excavated, it may be assumed that the
strakes were composed of two planks and that – at a similar
distance from the stern- and stemposts - the bottom was
4-8 cm narrower at the rear than the front. In the excavation
trench across the midship, the ends of the aft planks of the
A strakes or garboards may be seen (Plate 18.I and fig. 18.6a
and b). On the other side of the floor timber, the nails of the
scarf in the C strakes or bilge strakes can be seen on the port
side. The two rows of nails of two and three nails respectively in the B strake on port side amidships are from a repair
board on the outside. The full length of the strakes has not
been determined. The length of the bottom (keel plank plus
the keel parts of the stern and stem hooks until the beginning of the rising parts of the stern- and stemposts) will
have been ca 11 m. The width of the A strakes amidships is
46-47 cm, while it is 40 cm aft and 36 cm to the fore. The
B strakes are 37-39 cm wide amidships, 35 cm wide aft and
37 cm wide to the fore. The planks are 3 cm thick, while
the ends of the planks are about 1.5 cm thick at the scarfs
and protrude above and below the shell. The length of the
scarfs was not documented. The planks were fastened to each
other with a few rows of nails, hammering them in from the
inside to the outside and vice versa. Whether the nail points
pierced through the skin, were bent twice and driven back
into the wood was also not documented. The wreck lists
slightly over the port side (Plate 18.I).

Fig. 18.6a. Overview of the trench across amidships with two floor timbers and the ends of the aftermost planks of the garbaords or A strakes.
On the right in the foreground above the turn of the bilge a small lath
(auxiliary frame). Samples were sawn out of the turn of the bilge in the
foreground and from the floor timber on the right. Seen from starboard

Sides
From the sides, only some large pieces of the bilge or C
strakes have been found. The width of this strake amidships is 39 cm and the thickness is 3 cm. On the port
side, parts of the bilge strakes may be seen aft and to the
fore, they are missing on the starboard side (fig. 18.6a).
The bilge strakes have been placed carvel against the B
strakes. The strakes above that are missing.
Sintel clamped moss caulking
The seams between the B- and C strakes are open on the
outside, creating a triangular seam that is 2-2.5 cm wide,
probably covering all or almost all of the thickness (3 cm)
of the boards. In this seam, strands of peat moss (Sphagnum
spec.) were hammered, covered with moss lathes, which in

Fig. 18.6b. Detail. The triangular small lath (auxiliary frame) on the turn
of the bilge.
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turn were fastened with sintel clamps. This probably was
also done in the other carvel seams of the bottom. The
seams of the clinker-built planks have sintel clamped moss
caulking on both the inside and the outside. During construction, the planks were chamfered to create triangular
openings of 2.5x2.5 cm before being set against each other.
The moss hammerd into these seams was secured with moss
lathes, which were 2 cm wide and 0.5 cm thick, and fastened with sintel clamps. On the inside, the seams between
the garboards and the stern and stem hooks were also fitted
with sintel clamped moss caulking. Whether this was also
the case on the outside has not been documented, but is
probable. Fissures in the ends of the aft garboards were also
closed in this manner. The sintel clamps were placed every
8-9 cm centre to centre and are of type D2 (fig. 18.7 and
18.8). This type was in use in the period ca 1275-1350.
Recent research suggests that the model used for the
Swifterbant cog was mainly in use around 1300.5
Frames: floor timbers,V-shaped floor timbers and futtocks
In the small excavation trench at the stern, a small
V-shaped timber was documented sitting just before the
beginning of the scarf with the stern hook. The next two
V-shaped timbers were missing. The distance between the
V-shaped timbers was (centre to centre) ca. 50 cm. In the
trench across amidships, two floor timbers could be seen,
a third protruded out of the wall of the trench towards the
fore of the ship. There also was a V-shaped timber noted at
the bow. The distance between the aftmost and foremost
V-shaped timber is ca. 10 m. This means that there were
at least twenty, but most probably twenty-two frames
on the bottom of the ship between the beginnings of the
stern- and stemposts. They were extended with futtocks,
but of these nothing was found, with the exception of possibly two pieces on the starboard side amidships. The floor
timbers were 16-19 cm wide and 17 cm thick and they
were neatly contoured. The wooden frames were generally
attached to the shell planks with two treenails (Ø 3 cm) per
plank width. The treenails are positioned in a barely staggered pattern. A triangular limber hole was noted on the
underside of the aftmost V-shaped timber on the port side.
Three limber holes with an inverted U-shape were noted in
the foremost floor timber amidships above the keel plank
and the B-strakes. The V-shaped timber in the forepart also
had an inverted U-shaped limber hole on the starboard side.
Mast step
Unfortunately the mast step was not documented during
the assessing excavation. It can be assumed that the hole
for the stepping of the mast was carved out in a wide and
possibly thicker floor timber (compare the Dronten-I cog,
section 11.2.2 and figs 11.16, 11.17a, b and c and 11.18).
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5.

Vlierman 1996a, 77; Vlierman in prep. a.

Fig. 18.7. Detail. Sintel clamps of the D2 type on a lath in the clinker-built seam between the A- and B-strakes in the afterbody. Seen from
the ship.

Ceiling
It is not possible to state with certainty whether the vessel
had ceiling strakes. However, it seems very likely that
this must have been the case at least above the turn of the
bilge, in order to compensate for the ‘weak’ scarfs between
the floor timbers and the lower futtocks. It also seems logical that there were a few strakes of an open ceiling higher
up in the sides.
Traverse connections, deck beams, sail beam, decks,
gangways, windlass and pump
Obviously nothing can be said with certainty about the
structural parts situated above the bottom of the vessel
or a windlass or a pump. However, it seems reasonable to
refer to the hypothetical reconstruction of the Dronten-I
cog (Chapter 11 and Plates 11.II A and B and 11.III A to
D) in order to get a reliable impression of what the vessel
might have looked like.
Castles
No indications of a castle have been found.
Repairs
Apart from the two fissures in the aft garboard which
were sealed with sintel clamped moss caulking and the
nails of a repair board on the outside of the B strake on
the port side amidships, no repairs were found in the excavated sections of the ship.
Wooduse
All parts of the ship excavated were made of oak (Quercus
spec.). The opposing scarfs in the planks of the bottom
of the ship on starboard and port side and the fissures
in them, which were in the same places and were sealed
with sintel clamped moss caulking, suggest that the con-
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Fig. 18.8. Ship’s equiment, fireplace, tools and weapons. Tiles (4, 5 and 6), spoon drill (10), lance point (11), nails (12 and 13), sintel clamps (14 and 15)
and whetstone (16).

struction must have taken place according to the so-called
‘brother and sister pattern’. As far as could be seen, the
frames were neatly contoured, while it is likely that the
planks were sawn.
Fasteners
The frames were attached to the shell planks with 3 cm
thick oaken treenails, while the clinker-built joints were
fastened with wrought iron nails ca. 100 mm long. They
have been twice turned at 90° degrees and then driven
back into the wood on the inside. The nails were fitted

every 17 to 18 cm (measured centre to centre). It has not
been documented whether there were any nails driven in
from the inside to the outside, as in the Dronten I cog.
The nails had flat, round heads (Ø 30 mm). A smaller
type of nail, which was ca 60 mm long and had a flat head
of 23 mm in diameter, was also used in the vessel. The
moss caulking and moss lathes were fixed with wrought
iron sintel clamps of type D2. The central parts of the
clamps were 40-45 mm long. Nothing has been found of
the heavier wrought iron gudgeons and the rudder fittings.
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Table 1. Estimated principal dimensions of the Swifterbant cog
Length of the keel (including the stern- and stem hook)

ca 11.5 m

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

ca 11.0 m

Greatest width of the bottom

ca 2.0 m

Overall length at gunwale level

ca 15.0 m

Overall width at gunwale level

ca 5.0 m

Height of the stern at gunwale level

ca 2.5 m

Height of the stem at gunwale level

ca 3.0 m

Height of the side amidships

ca 2.0 m

Length-width ratio of the bottom

ca 5.5:1

Length-width ratio at gunwale level

ca 3.0:1

All measurements were rounded off to 10 cm

18.3 Construction data
Despite the fact that the wreck was not (yet) completely
excavated and not everything could thus be documented,
some things may be said about the vessel with the help of
comparison. The ship had a carvel-built bottom, consisting
of a keel plank and two strakes on either side. The carvel
construction turned into a clinker-built fastening of the
strakes in the after- and forebody. The vessel had a stern and
a stem hook, both connected to the keel plank by scarfs.
The seams were sealed with sintel clamped moss caulking,
at the clinker-built parts these were both on the inside and
the outside. The C- or bilge strakes sat at an angle against
the carvel-built part of the ship, with the cross- sections
becoming continuously rounder towards aft and fore. Both
the construction and the dimensions are very similar to
the Dronten-I cog (Chapter 11), which also dates to the
same period (Section 11.8). It is likely that the Swifterbant
cog was slightly smaller. The triangular ‘slats’ found at
right angles to the bilges are auxiliary frames used during
construction to clamp the bilge strakes against the outer
strakes of the bottom. They were fastened with two nails
(figs 18.6a and b) and not removed after placing the floor
timbers. Similar slats were also found in the Dronten-I cog
(fig. 11.10 and Plate 11.II B).
Characteristics
The Swifterbant cog has the characteristic keel plank of a
cog: approximately twice as thick as the shell planks and
narrower aft and to the fore (ca 20 cm) than it is in the
middle (27 cm). The keel plank was connected to the stern
and stem hooks with sloping scarfs. The ship had a relatively narrow bottom (ca 2 m) and upright, everted bilge
strakes. The transition of the bottom strakes from a carvel538

built construction amidships to a clinker-built construction in the after- and forebody could also be documented.
The (almost completely missing) sides must undoubtedly
have been entirely clinker-built. The seams of the clinker-built construction were provided with sintel clamped
moss caulking on both the inside and the outside. In the
relatively small vessel, remarkably thick treenails were
used (Ø 3 cm). The wrought iron nails have flat heads.
Function
Brick grit was found during the excavation, possibly originating with a load. The most likely explanation is that this
was a small cog intended for the transport of goods and
people. Judging from the inventory excavated (see below
Section 18.5), it seems very likely that cooking took place
on board, from which we can deduce with some caution
that the vessel probably (also) made voyages of several days.

18.4 Model
No scale model was made of the Swifterbant cog.

18.5 Inventory
18.5.1 Distribution of the finds
The objects found during the excavation in 2001 were
mainly located in the afterbody. The copper kettle found
in 1962 was found amidships while digging the drainage
trench. The kettle could not be retrieved in the collection

Table 2. Distribution of finds
Category

Forebody

Hold

Afterbody

1. Ship’s equipment

sintel

-

nails, sintels

2. Operational equipment

tar

-

-

-

blackboard chalk

3. Administration and navigation
4. Tools

-

-

spoon drill, grindstone?, whetstone

5. Household items

-

-

-

kettle*

floor tiles, brick, pipkin, beaker, jug, flint*

6. Copoking, eating and drinking
7. Victuals

-

-

storage jar, bones

8. Personal belongings/weaponry

lance

-

spindle whorl

of finds in 2013. Although it is not certain whether the
objects collected to date comprise the entire inventory, they are described here in accordance with the finds
from the other cogs and presented in tables. The objects
marked with * in the find list and in the tables could not
be retrieved in the find collection in 2013.

18.5.2 Ship’s equipment and inventory
Ship’s equipment
Two types of nails were found in the wreck (fig. 18.8-12
and -13). They had thin flat heads and a diameter of 30
and 22 mm respectively. The larger model was used for
the clinker-built parts. The sintel clamps used in the
vessel were of type D2 (fig. 18.8-14 and -15). A small
L-shaped wooden clamp (23) may originally have been
nailed somewhere against the hull. No other objects belonging to the hull and ship’s equipment were found. The
objects that belong to the hull were not listed in an extra
table.

Administration and navigation
Twenty-two bigger and smaller chunks of blackboard
chalk were found in the afterbody. It is possible that the
chalk once came aboard in one large piece. It might then
possibly have come from Møn in Denmark or Rügen in
northern Germany, for example. It could not have been
collected in the Netherlands as an erratic, because it is far
too soft for that. The containers for cargo, such as barrels,
were marked with this blackboard chalk. Blackboard
chalk has been found several times in shipwrecks in the
former Zuiderzee region.

Operating equipment
No objects were found in the wreck that could be classified in this category.
Fig. 18.9.

The spoon drill (10).

Tabel 3. Administration and navigation
Category

Item

Number

Findspot

3.1 Ship’s papers

-

-

-

3.2 Stationery

blackboard chalk

18

afterbody

3.3 Financial/Commercial matters

-

-

-

3.4 Orientation and dead reckoning

-

-

-

3.5 Signalling and distress signals

-

-

-
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Fig. 18.10.

The quartz phyllite whetstone (16).

Fig. 18.11.

Fragments of three floor tiles (4, 5 en 6).

Tabel 4. Tools
Category

Item

Number

Findspot

4.1 Carpentry

spoon drill

10

afterbody

4.2 Caulking and maintenance

-

-

-

4.3 Splicing, sailmaking

-

-

-

4.4 Miscellaneous

whetstone, grinding stone, tar

16, 17, 28

afterbody. afterbody,
forebody

Tools
During the 2001 excavation, a part of a wrought iron
spoon drill was found (figs 18.8-10 and 18.9). The upper
part of the shaft and the handle are missing. The diameter of the auger part (the spoon) is 25 mm. During the
construction of the vessel, a different auger was used, as
the diameter of the wooden pins is 30 mm. A whetstone
of quartz phyllite almost 65 cm long was found in the
afterbody (figs 18.8-16 and 18.10). A more or less rectangular piece of coarse-grained sandstone (17) may have
been intended as a grinding stone. However, traces of use
can not or hardly be seen. A large chunk of tar (28) in the
forebody under the ballast stones may have been intended
for maintenance.
Household goods
Household good are not to be expected on board of a not
very large late medieval vessel and they were not found.
Cooking, eating and drinking: fireplace
It seems very likely that the vessel had a fireplace in the
afterbody. Although no soot traces were found, it may be
assumed that the fragments of three floor tiles (figs 18.8-4,
-5 and -6 and fig. 18.11) were part of this fireplace. This
probably also applies to the half of a brick (19). The floor
tiles are of a striking type and have never been found in a
6.
7.
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wreck excavated in Flevoland before. They have an unusual
size (probably 17x17x1.7 cm) and are covered for more
than half with a streaky white engobe, with a yellow lead
glaze on top of it (4 and 5), while the other half is covered with a dark brown/green lead glaze (6). Another and
perhaps more likely possibility is that these are not floor
tiles, but roof tiles. Generally, these (Burgundian) roof tiles
were only found in the west of the Netherlands, in Flanders, Northern France and England. In Westphalia and
the Rhineland, the common roof tiles were of the arched
upper and lower pattern, also called ‘monks and nuns’. In
2014, a 14th century fireplace was found on the grounds
of the former Sint Geertruidengasthuis in Kampen.6 The
fireplace was composed of vertically placed pieces of similar roof tiles. In Kampen, the complete roof tiles measured
25x16x1.5 cm and were finished on the top for over 1/3 of
the length with a transparent lead glaze, covering the part
of the tile that would have remained visible on the roof.7
It seems plausible that the tiles (together with others)
were placed in a square wooden box filled with sand as a
firebox. Similar fireboxes have been found in the Nijkerk-I
cog (Section 8.5.2 and figs 8.9, 8.12, 8.50, 8.51 and 8.52)
and two waterschepen (Section 29.3.1 and figs 29.7a, b and
c). According to the report by G. Wilgerson, flint (30)
was found in the afterbody, however, this could no longer
be found in the find collection in 2013.8

Also see section 28.2.
Oral communication M. Klomp, Archeologie Gemeente Zwolle, November 2015. Indications for the production of roof tiles were found in the ‘Bemuurde Weerd‘ suburb of medieval Utrecht. Also see the Spakenburg-I cog, section 10.5.1 and fig. 10.24F.
Report Og 77, RCE, Lelystad, 17 juli 2001.

Fig. 18.13.

Fig. 18.12. The bronze pipkin (9), the brick fragment (19) and to the left
of the V-shaped floor timber the whetstone (16) with the spoon drill next
to it (10) in situ in the afterbody. Seen from starboard.

The bronze pipkin (9).

2

7

10 cm

1
Fig. 18.14.

The near-stoneware jug (1), the near-stoneware beaker (2), the bronze pipkin (9) and the spinning whorl (7).

Cooking utensils
The copper kettle was undoubtedly an important piece of
cooking-ware (8). The kettle could not be retrieved in the
find collection in 2013, so we will have to make do with
the description by Van der Heide. According to him, it
was a small model with a pouring rim and an iron handle. Based on other kettles from shipwrecks in the former
Zuiderzee area, this information can be supplemented
with some certaincy with the information that it probably
was a cylindrical model, composed of copper plates riveted together with rivets of rolled-up scraps of copper plate
and two vertical handles of copper or iron. This is a wellknown type that was regularly found in shipwrecks dating
9.

9

Vlierman 1992a, 50-59.

from ca 1300-1650 and even in 18th century vessels (for
example the Marknesse cog, chapter 12, figs 12.29-7 and
12.30a).9 The second object used for cooking is the small
bronze pot or grape with an iron handle (figs 18.12, 18.13
and 18.14-9). The pot was almost spherical and had three
almost vertical legs with a rounded triangular cross-section. The outside had soot deposits and the inside food
deposits. The grape has not yet been cleaned. It looks as
if the shoulder of the grape has a ‘Besenstrich’-like surface.
Bronze cooking pots also occur regularly in late-medieval
ships and are still documented in inventories from the
17th and 18th centuries (see the Marknesse cog Chapter
12, figs 12.29-5 and -6 and 12.30b).
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Drinking utensils
The small spherical pot/beaker of near-stoneware (figs
18.14-2 and 18.15-2) is from a well-known type. Bruijn
depicts four 14th century (period V) examples from Schinveld and Reineking-Von Bock a 14th-century Rhineland
specimen.10 Seven sherds of near-stoneware with a browngrey salt glaze are from a slender drinking jug (fig. 18.153). It seems likely that the jug was already broken (long)
before the shipping-disaster.
Victuals
The (sherds of the) large near-stoneware jug (figs 18.14-1
and 18.15-1) may be regarded as a container for storing
and transporting fluids, for instance drinking water. The
jug is directly comparable to jug 1 from the Dronten-I
cog (Section 11.5.2 and figs 11.29-1 and 11.33) and belongs to a common type with a characteristic collared rim.
This jug, the near-stoneware beaker and the other jug belong to the production period preceding the introduction
of the fully sintered stoneware in the years 1320-1330.11
Four animal bones were found in the wreck, two of which
could be determined to have come from a duck, one is a
cattle bone and the fourth a sheep/goat bone. The latter
seems to be the only bone that may have been part of the
meat stock on board. The cattle bone is a piece of skull
with hornbeam that may have been washed in, while the
duck bones probably should not be considered part of the
ship either. The bones are treated in the appendix.

Fig. 18.15. The near-stoneware jug (1), the near-stoneware beaker (2)
and the sherds of the near-stoneware drinking jug (3).

Table 5. Cooking, eating and drinking
Category

Item

Number

Findspot

6.1 Fireplace

tiles, brick

4, 5, 6, 19

afterbody

6.2 Fire-tending tools

flint?

30*

afterbody

6.3 Fuel

-

-

-

6.4 Cooking equipment

kettle, Grapen

8*, 9

amidships,

6.5 Tableware

beaker, drinking jug

2, 3

afterbody

Table 6. Victuals
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Category

Item

Number

7.1 Fresh-water supply

jug

1

Findspot
afterbody

7.2 Supply of beverage

-

-

-

7.3 Livestock

-

-

-

7.4 Food provisions

bone

22

afterbody

10. Bruijn 1962-63, fig. 89; Reineking-Von Bock 1976, 139-102.
11. Janssen 1983, 173-175.

Personal belongings and weaponry
The piece of iron composed with wood (figs 18.8-11 and
18.17) most probably was part of a lance. The wrought
iron tip, whose top had broken off, was still 200 mm long
at the time of the excavation. Originally it must have
been ca 240-250 mm long. The lance tip plus the ring
has now a weight of about 600 grams. The tip is square in
cross-section, measuring 10x10 mm at the broken top and
22x22 mm at the lower end on top of the wrought iron
ring that sat around the end of the shaft. The ring was
58 mm in diameter and had a round cross-section with a
wall thickness of 2-3 mm, at the top 5 mm. The lance tip
had a narrowed tang with which it had been inserted into
the top of the now almost completely missing shaft. The
broken end of the tang is 9 mm wide. During the excavation, the lance still had a part of the shaft of about 15 cm
length. However, the conservation condition turned out to
be so poor that only some pieces of wood in the ring were
preserved. The shaft had a diameter of 3.5 cm at the top,
possibly widening to 4 to 5 cm downwards. The type of
wood has not (yet) been determined. It is remarkable that
in the inventory of the Dronten-I cog, mentioned several
times already, also contained two lance tips. The Dronten-I
and the Swifterbant cog are the only late-medieval ves-

sels with such weapons on board found in the Zuiderzee
region. Another curious find in the wreck of the Swifterbant cog is the spindle whorl (figs 18.14-7 and 18.16). It
was found on the pipe in the drainage trench above the
stern hook. Although it has been listed here as part of the
ship’s inventory, the chances are even that it was an object
washed into the wreck, and originating from a medieval
settlement.

Fig. 18.16. The spinning whorl (7).

Fig. 18.17.

18.6 Cargo and merchandise
According to G. Wilgerson’s internship report, concentrations of shells and brick dust were found throughout the
wreck and listed as remnants of possible cargoes.12 If the
shells collected from these concentrations are represented by sample 25, these are beach gapers (Mya arenaria),
which originate from the Zuiderzee deposit, so they cannot have been cargo. The brick dust was not included in
the finds taken from the ship, but may very well represent
the residue from cargo. However, another possibilty is
that these are the remains of further bricks from the fireplace.

(Broken off) lance point with tang and ring.

Table 7. Personal belongings and weaponry
Category

Item

Number

Findspot

8.1 Garments

-

-

-

8.2 Footwear

-

-

-

8.3 Sewing kit

spindle whorl

7

afterbody

8.4 Tools/weapons

lance

11

forebody

8.5 Cash

-

-

-

8.6 Miscellaneouss

-

-

-

12. Dossier Og 77, RCE, Lelystad, 17 juli 2001.
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18.7 Ballast

18.8 Dating

Twenty-one fist-sized rocks (erratics) have been found in
the forebody above the stem hook (fig. 18.18). The stones
were not determined by a specialist, but a rough determination yields the following data:

Soil profile
The seabed profile disturbed by the ship does not provide
any information other than that the sinking of the ship
must have taken place before ca 1600.

Granite
Pegmatite
Red sandstone
Sandstone
Quartzite (southern)
Granite porphyry
Porphyry
total

11
1
1
5
1
1
1
21

The total weight of the stones is ca 25 kg. This is hardly enough to work as ballast. The group of erratics may
very well have been collected in, for example, the Land of
Vollenhove (with the exception of the southern quartzite),
but also have been possible on the Veluwe. They also may
not have been collected in one place.

Fig. 18.18.
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Finds
The near-stoneware (the jug, the beaker and drinking jug)
provide the best information for the time of the sinking of
the cog. The vessel must have sunk in the first half of the
14th century; the period may probably be further narrowed to the period ca 1320-1330, when the production
of near-stoneware was given up in favour of fully sintered
stoneware.
Sintel clamps, nails and the shape of the seams of the
carvel-built part
The sintel clamps used in the vessel are of type D2, which
was used in the period 1275-1350. Recent research suggests that this type, and in particular this size, was in

The forebody with the floor timbers, the ballast stones and the drainage. Seen from above and from amidships.

use around 1300. It has been established in other vessels
that nails with flat, thin heads like the ones found in the
Swifterbant cog occur mainly in 13th century vessels.
The seams of carvel-built shells which are composed of
two planks that have an inverted V-shaped opening over
(almost) the entire thickness of the board are also typical
of 13th century vessels and are particularly well known
from vessels dating from before ca 1250. The bilge seams
of the Swifterbant cog are triangular over the full thickness of the planks, this was not documented during the
excavation for the other seams of the carvel-built part of
the hull. It is likely that – as in the Dronten-I cog - we
are dealing with a transition between the seam shapes B
and C here (see seam shape variants).13 Sintel clamps, nails
and the shape of the seams suggest that the vessel was
most likely built at the end of the 13th century or around
1300.
Dendrochronology
The samples sawn for dendrochronology were examined
by RING and could be dated with the reference curves
NLWestphalia, NLHist-3 and NSS 7 (Niedersächsischer
Küstenraum). Their fell dates are ca AD 1305, AD 1301
± 8 and after AD 1300 ± 6, respectivley (for the full
report see Appendix). A construction date between 13051310 for the Swifterbant cog therefore seems the most
likely, while the construction site may have been in the
northeastern Netherlands. A period of use of the vessel of
15-25 years seems perfectly normal.

18.9 Summary
Ship
A complete description of the wreck is not possible and
would make little sense at the moment. It must first be
fully excavated and documented. However, it can be established that this is the wreck of a small cog, the carvelbuilt bottom of which consisted of a keel plank with
stern and stem hooks and two strakes on either side of
the keel plank, that the carvel-built part amidships turns
into clinker-built parts aft and fore and that the bilge or
C strakes were placed at an angle against the B strakes.
The frames were placed approximately every 50 cm. The
treenails have an unusually large diameter of 3 cm, as they
usually do not exceed 2.5 cm in diameter for vessels of
this size. The flat-headed nails are also striking. Similarities with the analysis of the Dronten-I cog in this study
(Chapter 11) provide sufficient comparisons for the Swifterbant cog to envisage the latter as a slightly smaller, but
otherwise probably comparable vessel. Excavation of this
13. Vlierman 1996a, 77; The Nijkerk-I cog, fig. 8.24.

vessel, preferably as soon as possible, may ensure that the
remaining information does not get lost, such as the type
of mast step and whether the nails were nailed into the
shell both from the outside in and vice versa. The site’s
conservation conditions suggest that there will be hardly
anything left of the wreck within a decade or so.
The most important main dimensions (estimated) are:
• Length over the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

ca 15.0 m
ca 5.0 m
ca 2.5 m
ca 3.0 m
ca 2.0 m

Inventory
The objects found so far are undoubtedly part of an inventory that originally was more extensive. There certainly
was a fireplace, which means that cooking on board must
have been possible. The small copper kettle and the small
bronze grape suggest a small crew, which fits well with
the dimensions of the ship. The (floor?) tiles excavated are
of a type not previously found in the Zuiderzee area. In
Kampen a fireplace was excavated in 2014 with comparable examples dating to the same period. In addition, the
lance tip may be regarded as an unusual find.
Dating
The period in which the cog sank cannot be reconstructed with the help of the disturbed soil profile. However,
thanks to the near-stoneware found, this is possible. The
ship must have sunken in the first half of the 14th century, and the fact that the near-stoneware vessels on board
belong to the last generation to be made before it was
replaced by fully sintered stoneware help us to narrow
the period to ca 1320-1330. This indicates that the vessel
almost certainly sank around 1325. The type of sintel
clamp used was common around 1300, while flat nail
heads and inverted V-shaped seams of carvel-built hull
parts which run along (almost) the whole thickness of the
planks generally date to the 13th century. Based on this
information, a construction date at the end of the 13th
century or around 1300 seems most likely.
Dendrochronological research confirms this. The construction date probably lies between 1305-1310 AD. The reference chronologies with which these dates were obtained
also suggest that the vessel may have been built in the
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north-eastern Netherlands. The dates of the sinking and
the similarities in construction between the Swifterbant
and the Dronten-I cog seem to be so close (with the information available), that we can suggest a relationship between the two, with the necessary reservations. However,
there is no hard evidence for this. At most, dendrochronology of the stern and stem hooks and the floor timber
with the hole for the mast heel of the Dronten-I cog could
yield a comparable date and possibly also indicate the
same origin region of the wood, the building region of the
ship.
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The Almere-II cog1

19.1 Find conditions1
19.1.1 Discovery and investigation
In the ecological zone to be created on the south side of
the Oostvaardersplassen, a nature reserve, a shipwreck
was uncovered on lot Cz 46 during excavation work on
20 August 1999.2 Shortly after the report was made, the
site was checked and a dislodged piece of sintel clamped
moss caulking was taken away. The sintel clamps present
on it could not immediately be recognised as a dateable
model. It could be either type D or type E, dating between
approx. 1275-1350 and approx. 1350-1450 respectively.3 A
dating of the ship before 1500 was therefore certain, while
it could not be ruled out that it dated to the 14th century
or even earlier. On the basis of sketches and the information
provided by colleagues, it seemed that it could be a cog(like)
ship. On 24 and 25 August and between 31 August and 3
September 1999 an assessing survey was carried out. While
checking the underground with prods, wood was met over
a length of more than 14 metres. On the north side, at the
part already dug out for a future lake, the wreck was severely
damaged and there were dislodged parts of the ship in the
vicinity. (figs 19.3a and b). Above the widest part of the
wood checked with prods, an excavation trench about 2 m
wide was dug, and at what later turned out to be the fore-

Fig.19.1a. Overview of the excavation work for the extension with an
ecological zone on the south side of the Oostvaardersplassen with the site
of the Almere-II kogge.

1.
2.
3.

19
ward, an excavation trench of approx. 2x1.75 m (Plate 19.I
A). The wreck is still at the site and is awaiting complete
excavation.
The most remarkable observation was that the vessel
had sunk upside down and almost horizontally into the
seabed. The ship has a carvel-built bottom, whose planks
turn into a clinker-built construction towards the front.
On 31 August, it was established that the seams of the
clinker-built construction had been caulked with sintel
clamped moss caulking on both the inside and the outside. On the basis of information already known at the
time, this meant that the construction of the ship had to
date into the first half of the 14th century. From about
1350 onwards, these seams were only caulked on the
inside. During the survey, two samples for dendrochronological research were sawn from the ship. These first two
samples could not be dated. The discovery of the stem hook
and the stempost made it quite clear that the ship was a cog.

19.1.2 Geology and stratigraphy
The site of the Almere-II cog is located above the more
than 1 km wide underground river basin of the Eem in
the Pleistocene surface, which extends into the North Sea.

Fig.19.1b. The pieces of the cog which had been torn apart from it, lying
as they were found after the initial report.

Translated by Stefanie Hoss.
The wreck lay in a northwestern-southeastern direction (145º), with the bow towards southeast. The ship sank ca 11 km eastsoutheast of Marken (figs 19.1 and 19.2). Topographical map leaf 26A Almere-Buiten; coordinates: bow X: 147790.845, Y: 492788.172, stern X: 147781.892, Y:
492800.065, with the highest lying parts at ca 3.6 m below surface Hydrographic map 1921, average low tide/mean low water.
Vlierman 1996a, 52, 53 and 58 table II.
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This means that the wreck has subsided into a package of
Holocene deposits at least 5-7 m thick.4 The upper 50 cm
of the ground consists of Zuiderzee and IJsselmeer deposits, marked at the bottom by a layer of shells (Zu IV). As
far as could be determined and taking into account the
occurrence of settling, this layer lay undisturbed on top of
the wreckage. It can be regarded as an early-17th-century
deposition in this part of the former Zuiderzee. The soil
profile has not been documented in detail. The visible
package under the Zu IV deposit consists of finely stratified Almere-clay deposits. The bottom profile does not
provide any other information for dating the sinking of
the vessel than that it must have taken place before ca.
1600.
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Fig.19.2.

The findspot of the Almere-II cog.		

Fig.19.3.

Topographical and Military map of the Kingdom of the Netherlands (scale 1: 50.000) from 1861 with the location of the Almere-II cog.
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Map depth Pleistoceen in m below topsoil 1990. IJsselmeerpolders Development Authority, Scientific department soil science; Lenselink & Menke
1995, leaf 6.

19.1.3 Medieval occupation
The late-medieval village and island of Marken is closest
to the place where the cog sank (ca 11 km). The mouth of
the river Vecht near Muiden lay at about 17.5 km southwest of the site.

19.1.4 Condition and wreck formation
Condition
Despite the shallow location of the highest parts of the
ship, the quality of the wood was good during the survey.
This was mainly due to the high ground water level, the
fact that the topsoil had barely been worked and the lack
of drainage pipes. During the excavation work, the starboard side bottom planks in particular had been pulled
out and thrown to the side, and the keel beam was broken
and partly moved, as well as a number of frame pieces
were pulled out of the ground. Whether these frame parts
had initially been more or less in the original construction
context could not be verified. The dislodged V-shaped
floor timber (Plate 19.I D) probably belongs in the front
half of the vessel, about halfway between the foremost
floor timber still present amidships and the beginning
of the stem. Outside the stempost, which runs diagonally downwards and could be followed with the prods to
a depth of ca 2.85 m below surface, wrecked wood was
found to a depth of ca 1.3 m below the surface during the
survey. Based on the position of the stem and the fact that
the seabed originally probably resembled quicksand, it
is not inconceivable that other parts of the ship may also
still be present at greater depths.
Wreck formation
It is very likely that the cog perished during a heavy
storm. The fact that the ship’s hull is upside down and
lies almost horizontally in the seabed in my opinion indicates that this must have been a violent event. The vessel
must have capsized, and the mast with the spar and sail
must have gone overboard immediately. Else, the hull
would have ended up on the seabed with a list and then
subsided. Another possibility is that, because of the flat
and relatively wide bottom, the ship would have subsided
into the seabed in more or less its normal position. It is
rare for a vessel to be found completely upside down. An
example is known from the Noordoostpolder of a fully
clinker-built and relatively sharp/rounded late-medieval
vessel. The most striking example is the Doel-I cog found
near Antwerp (Chapter 20). As a result of lying upside
down, the keel plank of this vessel sank down in the middle). Plate 19.I B shows that this must also have been the

case with the Almere-II cog, before the keel plank was
pulled into pieces and partially moved. The ‘unnatural’
position of the ship will certainly have contributed to the
deformation and displacement of certain parts. However,
in this manner, the hull could sink relatively quickly into
the soft seabed. The stem hook, and possibly also the stern
hook, probably protruded above the seabed at least initially, but perhaps also for a longer period of time. It was
probably only (much) later, that the stem hook was pulled
loose, perhaps due to heavy drift-ice or a trawling net, and
ending up next to the ship (Plate 19.1 A).

19.2 The ship
19.2.1 Documentation
The parts excavated during the survey were measured and
drawn (Plates 19.I A to E). Photographs were taken of the
various situations.

19.2.2 Construction and layout of the hull
Despite the relatively small parts of the wreck that could
be seen, quite a lot can be said about the Almere-II cog
with relative certainty. Due to the fact that the wreck is
upside down, this is obviously not possible with regard to
the layout. However, a comparison of the data collected
from the Almere-II wreck with those of the other cogs
analysed in detail in this study made it possible to make a
reliable reconstruction of a complete frame from the front
half and from amidships. It also proved possible to reconstruct the front section of the keel plank with the stern
hook and the stern post (Plates 19.II A and B), while
various construction details and the type of the nails and
sintel clamps could also be recorded.
Keel beam
What is particularly striking about this vessel is that it
does not have a keel plank, as was found in the majority
of the cogs, but has a 12 cm thick keel beam (that is four
times the thickness of the hull planks). Approximately
7.5 m of the keel beam was excavated, with a number of
pieces severely damaged by the digger (fig. 19.4). The
largest width of the keel beam is 20 cm amidships, at the
end of the scarf with the fore hook, this is 16 cm. The
original total length from fore to aft hook could not be
determined.
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Stern- and stem hook
The stern hook was not discovered. The stem hook is
completely on the south side next to the forebody (Plate
19.I A and figs 19.5a and b). The keel section is 2 m long.
At the rear, this part has a sloping flat scarf with a length
of 48 cm, which protrudes 2 cm above and below. At 73
cm from the end of the scarf, the upper line rises almost
perpendicularly to a thickness of 20 cm. The upper line
continues for 90 cm to the corner where the stem section
and also the scarf for the connection to the stempost starts,
it has a thickness of 25 cm at that point. The front of the
keel section is rounded. Whether this is wear and tear or
whether it has been intentionally made this way could not
be ascertained. The highest point of the front side of the
stem section now extends 58 cm above the keel line but is
probably damaged. The original height probably was 67
cm. A 3 cm deep rabbet was cut into the sides, in which
the garboards were nailed. Details such as the spacing of
the nails and whether the seams between the stern hook
and the garboards had been caulked on the outside were

Fig.19.4.
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The excavated rear part of the broken keel beam.

not recorded. The rabbet for securing the end of the garboard continues into the stem. The width of the hook is 16
cm at de scarf with the keel beam, and 14 cm at the start
of the stempost. The cross-section is slightly trapezoidal
with the smallest width at the bottom.

Fig.19.5a. The stem hook next to the foreship. In the foreground, the
underside of the two floor timbers at the stempost. On the left, the lowest
part of the stempost with the sloping flat scarf.

Fig.19.5b. The forebody of the ship lying upside down, with in the foreground the underside of the two V-shaped floor timbers, with to the left
and right of them the second and third bottom strakes, the ends of which
are fixed in rabbets in the stempost. To the right of the foreship, the stem
hook and between the hook and the foreship probably the lower (A) strake,
which had come loose.

Stern and stempost
Nothing was found from the sternpost. The stempost
probably is still in the position in which the hull sank
into the seabed. It could be determined with the prods
that the beam runs downwards to a depth of ca 2.85 m
below surface, which means that it is still ca 3.5 m long.
As far as could be determined, the beam is 14 cm wide
on the inside, trapezoidal towards the front and has a
flat front of 7 cm wide. It is certain that the lower three
(bottom) strakes end in the rabbets that run through from
the hook (fig. 19.6). They were fastened there with nails
at every 10 cm (Plate 19.I B and fig. 19.7). The fastening
of the beam to the scarf with the hook was also done with
nails.

Rudder
Nothing was found of the sternrudder.

Fig.19.6. The foremost pieces of the bottom strakes at starboard, the two
floor timbers and the lowest piece of the stempost with scarf.

Fig.19.7. The two floor timbers at the stempost and to the left of them
the bottom planks of the starboard side. At the top (the dark piece of wood)
you can see the flat scarf of the stempost and on it the (brown) nails of the
fastening with the stem hook.

Bottom
The bottom of the cog is made up of the keel beam with
three strakes on both sides of it (A to C). These strakes
were placed carvel-fashion next to each other. Their
straight upper line rises amidships ca 15 cm from the
keel beam to the turn of the bilge. The angles increases to
the fore (and to the aft), halfway up the foreward, it is 26
cm (Plates 19.I D and 19.II A and figs 19.8a and b). The
widths of the three strakes amidships are ca 45, 44 and 44
cm (A to C) respectively, the thickness is 3 cm. The scarfs
in the strakes are approximately 30 cm long, while the
plank ends are 1-1.5 cm thick and protrude from below
and above the shell, respectively. The total length from
stern to stem can only be determined approximately (Section 19.3). The greatest measured width of the bottom
is ca 2.9 m. The bottom was 2.5 m wide at the V-shaped
floor timber from the foreward.
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Fig.19.8a. Overview of the excavated underside of the midship section
with the bottom strakes to port, the scarfs in the strakes, the sintel
clamped moss caulking, the keel beam and the two floor timbers visible to
starboard.

Fig.19.8c

Fragment of a plank with sintel clamped crack on the outside.

Fig.19.9a. The forebody floor timber found separately, with the futtock
found separately placed against it. The two pieces do not belong together.

554

Fig.19.8b. The part of the underside bottom at port side with the sintel
clamped moss caulking in the seams and in the repaired cracks in the
plank ends, the wooden fastening pins and the keel beam.

Fig.19.9b.

The same.		

Sides
The only thing that can be said about the sides is that the
bilge strake (D) was placed at a fairly sharp angle (amidships approx. 130°) carvel-fashion against the C-strake
of the bottom and that the upper part of the side had an
angle of approx. 115°. The turn of the bilge becomes
increasingly smooth forward and aft (Plate 19.II A). The
futtock found dislodged (Plate 19.II E) indicates that the
planks of the clinker-built sides were 35-37 cm wide, plus
an overlap of 6 cm = 41-43 cm. Although the futtock
does not belong on the dislodged V-shaped floor timber
also found (Plate 19.I D), it is depicted on it on both
sides, in order to arrive at a hypothetical frame reconstruction (Plate 19.II A and figs 19.9a and b). The slanted top
of the futtock makes it absolutely clear that there must
have been a second futtock.
Sintel clamped moss caulking
The seams of the bottom planks placed carvel-fashion
against the keel beam and against each other as well as
the seam between the C- and D strake or turn of the bilge
were provided with sintel clamped moss caulking on the
outside. In order to be able to do this, the edges of the
planks were bevelled at about half the thickness of the
planks, creating triangular openings of 1.5 x 1.5 cm. In
the case of the clinker-built construction, these triangular seams had approximately the same dimensions, with
the caulking carried out both on the inside and on the
outside. The sintel clamps have a central section of 45-50
mm long. Peat moss (Sphagnum spec.) was used as a caulking. The moss laths are oval in diameter (1.5 x 0.5 cm)
and made of oak. The dendrochronological study (Section
19.8 and Appendix), could date the construction of the
vessel to a period that includes the end of type D and the
beginning of type E. It thus seems very likely that we are
dealing with a transitional type.

Frames
Two floor timbers were found in their construction context in the excavation trench opened amidships during the
survey (Plates 19.I A and 19.8 A and 19.10). The broken
piece of frame for the foremost floor timber may be of a
narrower, third piece, but may also be a remnant of a rider. Unfortunately, it was not recorded whether this piece
was discovered directly against the bottom (floor timber)
or whether it lay deeper, that is on a floor timber. The two
complete floor timbers are 13-14 cm thick and 21 and 24
cm wide. At the bottom, there are limber holes above the
seams between the keel beam and the garboards and above
the middle of the C strakes. The V-shaped floor timber

found dislodged from the forebody is 25 cm wide and 12
cm thick. The limber holes in it were located above the
seams between the keel beam and the garboards and above
the B strake. The two V-shaped floor timbers at the bow
are 22 cm wide and were (as usual) not attached to the
stern hook. The frames were generally connected to the
shell planks with two treenails (Ø 3 cm), sometimes they
were attached staggered in relation to each other, in other
places more in a straight line. The floor timbers and the
V-shaped floor timbers were probably both attached to the
keel beam with blind treenails.
Mast step
During the survey, the rear side of a piece of wood was recorded located right before the foremost floor timber amidships. It was located deeper than the frames (the horizontal
U-shaped dashed line on the keel beam (Plate 19.I A). On
the drawing from above, it is noted as ‘end of mast step’. If
this was indeed the case, then it must have been a short
mast step. In order to visualise this in the reconstruction
(Plate 19.II B) the mast step of the Marknesse cog (Chap-

Fig. 19.10. The port side of the midship section with the two complete
floor timbers en the limber holes in them.		
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ter 12) was drawn in a dotted line. However, at the moment it is not possible to say with certainty whether this
really was such a short mast step.
Ceiling
Although nothing was been established in this respect,
it may be assumed that the Almere-II cog had an open
ceiling, and at least (thick) bilge ceiling strakes in order
to support the ‘weak’ scarfs between the floor timbers and
the lowest futtocks. These were undoubtedly placed above
the D-shell strakes. Above the bottom, in the middle
between the mast step and the bilge ceiling, there may
also have been a ceiling board. However, this was not seen
between the two floor timbers amidships (fig. 19.10). It
is therefore quite possible that a more or less loose ceiling
was fitted between the two bilge ceiling strakes, in which
the mast step had been integrated (for a comparison see
the Spakenburg-I cog, Chapter 14). The ship undoubtedly
had a number of ceiling strakes on the sides.
Crossbeams, transverse beams, deck beam, sail beam,
decks, gangways, windlass and pump
The only available indicators that give some idea of the
dimensions of the vessel are the stempost, which protrudes for about 3.85 m at a right angle above the keel
line, the futtock, which extends up to ca 2 m above the
keel line (Plate 19.II A and B), the maximum width of
the bottom and the distance from the probable position
of the mast to the base of the bow post. On the basis of a
comparison with the other cogs in this study, it is possible
to guess at how the construction of the vessel must have
been above ca 2 m in height. In my opinion, this could
have been done in two ways. One is the use of transverse
beams protruding through the shell, the other is the use
of transverse beams on the inside of the vessel. Plate 19.II
A illustrates both versions, showing the possible construction with crossbeams though the shell on the port side
and the other with transverse beams on the inside of the
ship on the starboard side. The same applies to the possible position of the deck or decks. There may have been
an entire deck from the aft to fore, but another possibility
is an aft- and a foredeck, connected by gangways along
the sides. The deck or decks were supported by the crossbeams and the deck beams. The ship was undoubtedly
equipped with a windlass for hoisting and lowering the
yard with the sail and one or two pumps.
Castles
Nothing can be said about the possible presence of one or
two castles.
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Repairs
The cracks on the underside of the ends of the bottom
planks which had been sealed with sintel clamped moss
caulking (Plate 19.I A and figs 19.8a and b) are the only
repairs found. They were almost certainly carried out at
the end of the construction.
Wood use
All the wood found in the cog is oak (Quercus spec.). The
keel beam is the only one of which it was noted that it is
made of half the thickness of a trunk. A clinker-built shell
fragment, which was included in the collection of the
Cultural Heritage Agency (RCE), shows that the planks
were plain-sawn. The frames found are neatly edged.
Fasteners
The frames are fastened with 3 cm thick oak treenails. It
was not recorded whether wedges had been struck into the
treenails. Whether the pins for attaching the crossbeams
had been fixed with thicker pins is uncertain. The mutual
fastening between the clinker-built constructions is with
80-100 mm long nails with flat heads (Ø 30 mm) and a
shaft thickness of 8x6 mm. They are applied every 15 cm.
The moss caulking and the oak moss lathes were fixed
every ca 6.5-7.5 cm with sintel clamps of the transition
type D/E. The centre sections of the clamps are approx. 50
mm long.

19.3 Construction data
The data recorded during the survey provide only limited
information about the original vessel. However, a comparison with the other cogs found in the former Zuiderzee
area allows us to make some statements about its probable
size and design. The largest measured width of the bottom is ca 2.9 m. The largest reconstructed width across
the sides is ca 6.3 m. If there is indeed a short mast step
with the position of the mast approximately 4 m behind
the beginning of the stempost, then the bottom probably
was 11.5-12.5 m long and the length of the keel beam
plus both hooks was ca 12.2-13.2 m. The rake of the
stempost is ca 120°, the rake of the sternpost will have
been slightly less, so that a total length over the stern and
stem at gunwale height is probably between 16.5-17.5 m.
The straight lines rising to the sides of the bottom, and
the relatively sharp angle at which the bilge or D-strake
was fitted are very striking (amidships ca 123°). At ca
145° and 155° respectively, this angle is much less sharp
in the Dronten-I cog (Plate 11.III C) and the Swifterbant

Table 1. Principal dimensions of the Almere-II cog
Length of the keel (including the stern- and stem hook)

ca 12.2-13.2m

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

ca 11.5-12.5m

Greatest width of the bottom

ca 2.9 m

Overall length at gunwale level

ca 16.5-17.5 m

Overall width at gunwale level

ca 6.3 m

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

ca 3.7 m?

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

ca 3.9-4.0 m

Height of the side amidships

ca 3.2 m

Length-width ratio of the bottom

4.0 à 4.2:1

Length-width ratio at gunwale level

2.6 à 2.8:1

All measurements rounded to the nearest 10 cm

cog (Plate 18.I B). Based on the reconstructed sections of
the crossbeams from the foreward and amidships (Plate
19.II A), the vessel (also) had relatively straight, sloping
sides. The width of the strakes on the sides is very regular. The slanting top of the dislocated futtock, which had
a stepped, flat, vertical part of only 17 cm high on the
outside at the top indicates that the sides had at least six
strakes from the bilge. However, in relation to the probable length and width of the ship, there must generally
have been two futtocks on top of each other above the
floor timbers. The height of the sides of the vessel amidships will therefore almost certainly have been more than
3 m. The remaining parts of the stempost indicate that it
must have protruded at least 3.85 m above the keel line.
All of this demonstrates that we are dealing with either a
‘small’ large cog with crossbeams protruding through the
shell or with a ‘large’ small cog, whose crossbeams were
installed inside the shell (transverse beams).
Characteristics
The Almere-II cog is very unusual in having a keel beam
of 4x the thickness of the shell planks on which the
frames were most likely blindly pegged. The keel beam
is attached to the stern hooks with sloping flat scarfs.
The ship has a relatively wide bottom consisting of three
strakes, of which the straight upper lines run towards the
bilges at an ever-changing angle (the bottom had no dead
flat anywhere). The bilge- or D strakes were placed at a
rather steep angle against the outer bottom strakes. The
ship has the usual carvel-built bottom, which turns into
a clinker-built construction to the aft and fore. The ends
of the planks most likely ended in rabbets in the stern

hooks and sternposts. The planks from the sides probably
ended at the front of the stem, which is flat at the front.
The ends of these planks were most likely covered and
protected by a false stem. The frames were fastened with
treenails 3 cm in diameter. This differs from most other
excavated cogs, where the treenails were 2.5 cm thick.
The seams of the clinker-built parts of the shell were protected by sintel clamped moss caulking on both the inside
and the outside. The carvel-built seams were only caulked
on the outside, with the triangular openings having a size
of about half the thickness of the planks. The nails used in
the vessel have flat heads and the sintel clamps used are of
the transition type D/E.
Function
Of course, nothing can be said with certainty about the
function of the vessel.

19.4 Model
No scale model of the Almere-II cog has been made.

19.5 Inventory
No finds were discovered during the survey that could
have been part of the inventory or equipment of the vessel.
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19.6 Cargo and merchandise

19.9 Summary

No remains of a possible cargo were found.

The wreck of the Almere-II cog was not excavated completely during the 1999 survey and can therefore not be
fully described. However, the parts that were exposed
and those surveyed with prods provided sufficient information that - in addition to the details observed and
recorded – it was possible to give a reliable description of
the probable dimensions of the vessel, its shape and construction on the basis of comparison with the other cogs
from the former Zuiderzee area. First of all, the vessel lies
upside down, which is not often found. The vessel does
not have the relatively thin keel plank commonly used
with cogs, but a keel beam that is 4 times the thickness
of the shell strakes. It is very likely that the vessel had a
bottom without a dead flat anywhere, whose three bottom
strakes on either side of the keel beam run up in a straight
line to the bilges. The bilge or D strakes were placed
carvel-fashion against the outermost bottom strake. They
are at a fairly sharp angle amidships, while the sides probably have a fairly straight and outwardly inclined form
of clinker-built strakes up to the top of the sides. The
carvel-built bottom, which changes in the usual way to
a clinker-built construction towards aft and fore, the use
of hooks and a raked stem demonstrate that this vessel
is indeed a cog. The reconstructed lengths, widths and
heights indicate that the vessel can be described as a medium-sized variant.

19.7 Ballast
This also applies to the ballast.

19.8 Dating
Soil profile
The soil profile above the wreck demonstrated that the
ship must have sunk before the beginning of the 17th
century.
Finds
As no finds were discovered, no indication could be obtained from them about the period in which the cog sank.
Sintel clamps and nails
The flat-headed nails are best known from 13th-century
cogs. The sintel clamps used on this vessel were difficult
to characterize as either type D or E. Thanks to the results
of the dendrochronological study (see below), it later became clear that the construction of the vessel dated to a
period that included the end of type D and the beginning
of type E, making it very likely that the sintel clamps
used on the Almere-II cog were of a transitional type.
Dendrochronology
Initially, two samples of the wood were taken for dendrochronological study, one from a dislodged piece of a shell
plank and the second from the keel beam. Neither could
result in a date. Subsequently, strips were sawn from three
of the bottom strakes on the port side. These samples lack
the (outer) finishing ring, so that the established data,
including the estimate of the missing finishing rings,
yielded post-quem dates of respectively after AD 1327 ± 6,
after AD 1314 ± 6 and after AD 1310 ± 6. The reference
chronologies used to obtain the dates are NLHist-2 and
NLWestfalen. It is therefore very likely that the cog was
built in the second quarter of the 14th century, while the
north-eastern part of the Netherlands may be seen as the
region where the construction took place. The research
report of the dendrochronological study by RING is fully
reproduced in the appendix.
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The main estimated dimensions are:
• Length over the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

ca 16.50-17.50 m
ca 6.30 m
ca 3.70 m?
ca 3.90-4.0 m
ca 3.20 m

On the basis of the available information, it is not possible to say with certainty whether this vessel was a ‘small’
large cog, with crossbeams protruding through the shell
or a ‘large’ small cog with crossbeams fastened to the
inside of the hull. The sintel clamping of the seams both
on the inside and on the outside indicates that the vessel
must have been built before ca 1350. At first, it could
not be determined whether the type of sintel clamp used
on the vessel could was type D or E. However, the results
of the dendrochronological study showed that the vessel

was most probably built in the second quarter of the 14th
century, which indicates that the sintel clamps must have
belonged to a transitional type between D and E. The
construction site of the cog is likely to have been in the
northeastern Netherlands. No finds that could have belonged to the inventory or equipment of the vessel were
found in the wreckage. The location of the vessel in/under
a partly artificial island in a swampy part of the Oostvaardersplassen probably provided fairly good conditions
for its conservation. From the point of view of increasing
the knowledge about the cog, it would be particularly
intriguing to determine whether the vessel is a ‘small’
large cog or a ‘large’ small cog and whether the sides and
the afterbody are still present in deeper layers.
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The Doel-I cog1
20.1 Find conditions1
20.1.1 Discovery, salvage and investigation
During the excavation works for the construction of the
quay walls for the western tidal container dock (known
as the Deurganckdok) near the town of Doel in Flanders
(Belgium), a shipwreck was discovered in 2000. The
Archaeological Department of Waasland (ADW), which
was consulting on the excavations, had already found and
measured a fragment of a ship’s timber in early September. A short time later, an upside-down wreck was found
100 m towards the Scheldt. While digging a drainage
ditch in the construction site, a significant chunk had
been removed from the intact hull of the ship, which represented approximately 20% of the total hull volume (fig.
20.2 and Plate 20.I). This damage could have been avoided, or at least limited. The silted-up channel in which
the shipwreck was found is known as the ‘Deurganck’ or
‘Grote Gat’, and served as a drainage channel for the southern part of the Doel polderlands until about 1980 (fig.
20.3 and 20.4). The current course (which predates 2000)
returns to a late medieval predecessor, the ‘Tonnekin’,
which was listed in 1257 as the border between the parishes of Kieldrecht and Kallo.2

20
announced the find and showed several slides of the shipwreck during the 9th International Symposium on Boat
and Ship Archaeology (ISBSA 9) in Venice on 7 December
2000. The NISA advisory report was sent to the ADW in
October. The Institute for Archaeological Heritage (IAP)
notified the Flemish Government, in this case represented by Minister L. Sauwens (Flemish Minister of Local
Authorities, Spatial Planning, Housing, Monuments and
Landscapes), who immediately visited the findspot; his
Ministry then decided to preserve the cog.
During my first visit to the site on 16 October, I was
asked by R. van Hove, director of the ADW, the body
responsible for the excavation, with the approval of the
then director of the IAP (Professor G. de Boe), to consult
on the salvage, to oversee the process, and to assemble the
required documentation of the field survey in situ. The
compiled data could be used and published in the present
study, which was already underway at that time. On that
occasion, I offered the ADW my services in writing the
nautical archaeology technical investigation report, if they
were interested. The ROB enabled me to produce the
report requested by the ADW, in the interests of the find
and my research.

Due to the complete lack of knowledge and expertise on
nautical archaeology in Flanders, the Netherlands Institute for Ship and Underwater Archaeology (NISA), part
of the Dutch National Service for Archaeological Heritage
(ROB), was asked by the ADW to come and take a look
and offer their advice on how to handle the find. During
their first visit on 28 September 2000, A.F.L. van Holk
and R. Oosting, staff members of the NISA, recommended excavating the wreck – very likely a cog – to free it
fully from the soil. In the first two weeks of October, the
ADW did so using a crane. By that time, the ROB had
sent a letter stating that the find should be considered
to have European significance, making it absolutely necessary to ensure comprehensive documentation and conservation ex situ.3 The conclusion was shared by nautical
archaeologists from some twenty-five countries when I
Fig. 20.1. Artist's impression of the Doel-I cog from the Deurganck dock;
and the civic seal of Elbing, ca 1350.
1.
2.
3.

Fig. 20.2. Overview of the excavated port side of the afterbody with stern
hook, crossbeams protruding through the shell with beam-head guides,
and the damage to the ship’s hull caused by the digger, 28 September
2000.

Translated by Joy Phillips.
Van Hove 2005, 51,
Letter from the Dutch National Service for Archaeological Heritage (Rijksdienst voor het Oudheidkundig Bodemonderzoek, ROB), reference NISA
000148, dated 6 October 2000.
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The shape of the ship’s hull, the carvel-built bottom, the
clinker-built sides, the protruding crossbeams with their
beam-head guides, the presence of a stern hook and stem
hook, a straight stempost, and the sintel clamped moss
caulking on the shell seams clearly confirm that this was
definitely a large cog (probably Hanseatic). The marks left
on the shell from the butterfly clamps (all iron nails and
sintel clamps had dissolved completely over time from
exposure to salt water and groundwater) had already clearly shown that the vessel had almost certainly been built
before ca 1350.4 The fully excavated shell of the vessel
was sprayed clean several times using a steam cleaner to
remove the rusty, caked, somewhat cemented layer of
sand and clay with plant and shell fragments. The shell
was then described, and sketches, photos and slides were
taken of the various surveys and details. Working with Ms
A.E.M. Hanraets from RING, the most suitable locations
on the hull for taking tree-ring samples with a saw were
marked, in coordination with the disassembly plan.

Fig. 20.3. M.G.I. Topographical map of Belgium, map sheet 7/6, ca 1975
with the findspots of the cog and the submerged late medieval settlement.
Based on Van Hove 2005, 50.

Fig. 20.4.
cogs.
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4.

Topographical and Military Map of the Kingdom of the Netherlands (scale 1:50,000) from 1861 with the location of the Doel-I and Doel-II

Vlierman 1996a, 58 table II, type D2.

During the period that the various types of work were
taking place and the ship sections were being salvaged,
the shipwreck was covered in ground-cover membrane
whenever and wherever no work was being done. The
ground-cover membrane was regularly sprayed with water
to keep the wood from drying out. The pieces that were
removed and salvaged were placed on rigid wooden pallets built to size in advanced, wrapped in ground-cover
membrane, and then covered in plastic sheeting. During
the salvage period, the pallets were stored in close proximity to the site, and the packaged wood was kept wet
(fig. 20.5). By 15 December 2000, in accordance with the
arrangements made with the Project Management of the
new dock (Deurganckdok), the entire shipwreck had been
dismantled and removed. From January 2001 on, all the
pieces of the cog were stored under water, resting on 115
pallets of 4.5x1m in 30 iron containers of 5x2.5x1m.
Thanks to the highly professional approach and dedication
of the ADW with support from the IAP, making grateful
use of the years of expertise contributed by the NISA, it
was possible to complete this enormous undertaking on
schedule, despite the limited time frame and generally
poor weather conditions. The discovery of the cog attracted widespread media interest in Belgium and internationally. At the express request of the Minister, the findspot
was opened to the public on 22 October 2000. Public
interest was massive; an estimated 12,000 visitors came to
the site. In addition to the written records and the sketches, photos and slides that were taken, the position of the
hull was recorded using a 3D scanner (fig. 20.6).5

Fig. 20.5.
Overview of the excavation works by the Deurganckdok with
the wrecked cog by the red container and the white wagon. The ship parts
that were already salvaged and packaged on pallets are in the foreground.

5.

3D-Solutions & Technics, Temse/Bornem.

After the documentation, it was time to start disassembling the shell planks. One incidental benefit, which
saved a great deal of time and (otherwise unavoidable)
damage to the wood, was the fact that all the iron fastenings had dissolved. The only resistance that might
be encountered while taking the shipwreck apart was
the wooden treenails, which held the shell planks to the
frames. However, given their condition, they were not
anticipated to cause any significant problems. That proved
to be the case during the implementation (fig. 20.7).
Once the sediment had been removed from the spaces
between the exposed frames (fig. 20.8), the overall pattern
of the frames was documented. Because the shipwreck had
been upside-down, the clinker-built strakes of the sides,
which had been added last when the ship was being built,
were now lowermost. As a result, it was necessary to start
disassembling from below, working upwards, and from
stem to stern, due to the overlapping scarfs. The tilted
starboard side (the wreck had keeled over) was removed
first, followed by the port side, and finally the planks of
the bottom. The heavy hooks, the keel plank, the stempost and all the floor timbers, the keelson and the large
futtocks were lifted from the wreck with a crane on 29
November; the heavy crossbeams were removed a week
later. The sediment from the hull was scraped down with
shovels to salvage any loose pieces or objects of any other
nature undamaged.

Fig. 20.6. A milled scan model of the Doel-I cog, showing the carvel-built
bottom, the keel plank, stem hook and stern hook, the damage caused by
the digger, the clinker-built shell strakes of the sides, and the crossbeams
with beam-head guides protruding through the shell. Based on Van Hove
2005, 54.
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Fig. 20.7.

Manual removal of the numbered shell planks on the starboard side.

Fig. 20.8.

Removal of sediment between the frames on the port side.

On 14 December 2000, a study day entitled ‘The Doel
Cog immortalised: possible applications of 3D scanning
in archaeology’ was held in the Flemish town of SintNiklaas. Most of the draft investigation report on the cog
had already been written in the evenings during the consultation on the disassembly and salvage. In the media,
‘armchair experts’ objected to piecemeal salvage; critical
comments swelled to near-mythic proportions (e.g. about
the conservation status of the cog).6 Opinions were expressed that the ship’s hull could perhaps be lifted out intact. However, this was impossible, due to the absence of
any iron nails and the poor quality of the treenails holding
the planks in place, many of which had already broken
under pressure from the hull. Effectively, the shell strakes
were lying more or less loosely on the frames.
Starting in January 2001, the ADW consulted with the
Flemish Government and various local authorities to find
a suitable location in the Waasland area, and to find funding for a building and for the entire subsequent process
involving the Doel cog, which would take many years. As
the curator and the authority that held title to the find,
the ADW wanted me to lead the process of documenting
the parts of the cog, in the capacity of consultant and
researcher; to familiarise the employees who would be
working on the project with the fundamental principles of
nautical archaeology; and to work with the ADW staff to
publish the archaeological/technical investigation report.
Upon request, a draft master plan and budget were drawn
up for a new warehouse set up to accommodate the work,
where all 33 containers with cogwood could be stored.7
In this warehouse, which could for example be built at
Fort Liefkenshoek by the Scheldt, just a short distance
from the location where the -later- two shipwrecks (see
Chapter 21) were found, the parts could be cleaned and
documented, the wood could be conserved, and the ship
could eventually be reassembled/reconstructed and put
on display. The plan included an option for keeping the
public updated on the progress of these activities from the
outset. Financial approval from the then Flemish Minister
of Public Works, Energy, the Environment and Nature
(Kris Peeters) to have the Maritime Access division of the
Waterways and Maritime Affairs Administration (AWZ)
provide funding for Phase I of the next steps for the two
cogs in 2005 meant that progress was (finally) being made

after the salvage. This ensured that the scientific evidence
and marine engineering details were secured. 24 months
of full funding were allocated to this phase of the project,
to be spread out over a period of 2–3 years.8
However, archaeological policy in Flanders proved less
stable than expected. The Flemish Government (specifically the IAP, by then known as the Flemish Heritage
Institute (VIOE)), decided that this work could not be
done by the ADW in conjunction with a private individual, and that there should in any case be an accredited
institution overseeing the undertaking. An American
university was contacted and the funding already allocated for the implementation of Phase I was redirected to
commission an action plan. The plan did not differ in any
essential way from the proposal I had already submitted
in the draft master plan.
In the end, the containers of cogwood stood outside exposed to the elements for 10 years. The wood deteriorated
in quality, with the likely consequence of a much more
expensive conservation process, should it ever come to
that.9 Moreover, R. van Hove, director of the ADW and
the driving force behind the cog project, grew weary of
the constant obstruction and relinquished the management and scientific rights on behalf of the ADW. In the
second half of 2010, others in Antwerp started on documentation of the ship sections as well as the conservation
study. Remarkably, the responsible authorities and the
persons designated to do this work have to date made
no effort whatsoever to obtain access to the field data I
recorded, which I believe is essential for the elaboration,
reconstruction and description of the cogs. They only have
the numbered pieces of wood. Rudiger van Hove will not
be distressed by this oversight, since he sadly passed away
on 15 August 2011; a great loss to Flemish archaeology,
and in particular for the Waasland region.10

20.1.2 Geology and stratigraphy
During the excavation works in the Deurganckdok, observations were carried out and recorded that could refine
and supplement the overall impression of the geomorphology and paleo-landscape of the lower Scheldt region.
Chronologically, this involves a period from 65,000–
25,000 years ago (the last phase of the Weichsel Glacial

6.
7.
8.
9.

Van Hove 2005, 51.
Vlierman, February 2003.
Van Hove 2005, 50-69.
Vlierman, 21 September 2006; lecture during the 2nd International Colloquium on Maritime and Fluvial Archaeology in the southern North Sea area.
21-23 September 2006, Bruges. The cog finds at Doel. Book of Abstracts. Ostend, 2006, 29-32.
10. A joint publication by the ADW staff and myself is no longer likely to happen, unfortunately. The field data I collected would be more than enough to
write a detailed investigation and salvage report. However, in the present and the next chapters, I merely provide a number of illustrations, a preliminary reconstruction of the lines, and a concise text on the field surveys in situ and what I can say ‘off the cuff’ regarding those matters and the two
cog wrecks.
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Stage) until the Late Middle Ages.11 The shipwreck was
found upside-down in the late medieval channel known
as the Tonnekin. Figure 20.9 shows the cog in the foreground looking like a beached whale. Opposite from the
dock section that still needed to be excavated, the soil
profile can be seen, exhibiting alternating dark and light
sections (with the Doel-II cog within it). The top layer of
sand had been artificially levelled-up. The fill was probably partly deposited by a catastrophic event. The cog was
found at approx. 6-7 m below sea level.

20.1.3 Prehistoric and medieval habitation
Various traces of prehistoric and medieval habitation were
found in the subsoil at the construction site for the new
dock (Deurganckdok). The key details from a short summary of the various finds will suffice here. It concerns a
number of significant Stone Age sites, late medieval field
boundaries, and a submerged settlement. We can reference the remains of an Upper Palaeolithic community of
hunter-gatherers from the Federmesser industry (dated
around ca 12,000 BP), two concentrations of flint artefacts

from early Mesolithic hunter-gatherers dated at 8830 and
8860 BP respectively, late Mesolithic early Neolithic habitation which shows ties to the Swifterbant culture of the
western Netherlands from ca 5600-5400 BP, and a site
with finds showing similarities to the Michelsberg culture
of central Belgium. These finds can be dated ca 5100 BP.
Late medieval spatial features have been recorded dating
back to the second half of the 12th century to the early
13th century and from the late 13th and early 14th century. Rows of closely packed alder branches may indicate
dike structures from the 13th and 14th century. About
700 m south of the town of Doel and approximately 400
m north of the Tonnekin (Deurganck), a settlement was
found that was probably formed in 1407, and was lost
during the St. Elizabeth’s flood of 1424. The settlement
itself is unknown, but clearly served some purpose related
to water, considering its location along the Scheldt (fig.
20.3) and the orientation of the parcels along a (navigable)
canal about 20 m wide. Despite the fact that a great deal
of evidence was lost at this site, it has yielded a wealth
of data on dates for early-15th-century ceramics, since it

Fig. 20.9. The overturned Doel-I cog, the soil profile as observed in the part of the Deurganckdok being excavated, with the nuclear power plant in Doel
along the Scheldt River in the background. The Doel-II cog was slightly to the left below the power plant, in the light-coloured dip in the ground.
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11. Van Hove 2005, 59.

was deposited in the period from 1407-1424. The pieces
from the flood layer offer a perfect impression of the range
of pottery used in 1424.12 A bit farther away, there were
various villages in the area around the time that the cog
sank. The late medieval city of Antwerp was about 17 km
upstream on the Scheldt.

of the field investigation, along with the lack of connecting nails, that they had also collapsed into each other and
warped. After removing the shell strakes, this did indeed
prove to be the case, at least in part. Moreover, even the
futtocks of the frames had shifted over and along each
other (fig. 20.11). All this meant that no solid structures
were left, not even in parts of the vessel.

20.1.4 Condition and wreck formation

The seemingly intact hull was therefore solely due to the
mound of sand on which the shipwreck rested, once the
vessel had been fully exposed. The wood also proved uneven in quality across the wreck, and some planks were
cracked or broken due to the deformation of the hull.
The wooden treenails that attached the shell planks to
the frames had lost structural integrity and had already
broken off in many places. While cleaning the hull, it
had already become apparent that the outside of the shell
must initially have been liberally covered in tar, more
than has ever been seen in the hundreds of shipwrecks
in the IJsselmeer polders. After disassembling the shell
planks, it became clear that there was an even thicker layer

Condition
The ‘unnatural’ position of the cog caused significant
deformation of the ship’s hull, although that may not be
immediately apparent at first glance. A straight keel line
should be envisioned from the front tip of the bottom of
the stem hook (at the rightmost corner of the container in
fig. 20.10) to the back of the stern hook (the corner protruding farthest behind the person in the green jacket).
This means that the keel plank has sagged 0.5-1 m amidships (hogging). The wavy shell strakes, which seem very
narrow in some places, already indicated in an early stage

Fig. 20.10. Overview of the starboard shell of the wreck with the bow in the foreground, the stem hook protruding high above the sagging keel plank with
the lower section of the false stem, the crossbeams with beam-head guides protruding through the shell, and the ‘wavy’ sagging shell strakes.

12. Van Hove 2005, 57 and 58.
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shifted, the uneven ballast may have even made it easier for
the cog to capsize. The massive crossbeams and the knees
placed above them (the latter were not found), may also
have contributed to the (further) capsizing of the cog due
to the weight they added in the upper section of the ship.
It could not and cannot be established whether the cog
capsized at or near the findspot. It may also have happened
somewhere upstream or downstream from that location.

Fig. 20.11. The starboard side amidships after the shell planks of the
side were disassembled and the frame sections were numbered. To the
right, the head of a crossbeam protruding through the shell. Futtocks
shifted away from each other can clearly be seen. On the third frame from
the right, the floor timber has slid more than two plank widths over the
bottom futtock.

on the inside of the shell, and the frames had also been
treated in some way. The odour of tar was still distinctly
present. Further investigation will have to show exactly
what substance(s) or tar had been used. Besides the recent
damage due to the crane, the top four strakes to starboard
are almost entirely missing, as well as the top seven strakes
on the afterbody. Nearly all the strakes on the port side of
the forward half of the ship are still fully intact. On the
afterbody, the top five strakes are missing, as well as pieces
of the sixth through thirteenth strake near the stern plus
most of the sternpost, the entire false stern and the rudder.
Wreck formation
The fact that the shipwreck was upside-down obviously
immediately raises questions. Such a situation has only
been observed a few times in the IJsselmeer polders,
among the nearly 450 registered shipwrecks discovered to
date. In all cases, it concerned hull shapes that were more
or less comparable, and all of them were also late medieval
wrecks. The Almere-II cog (Chapter 19) dating from the
same period is one example. The dimensions of the Doel-I
cog, and particularly its height, raise some questions about
how such a vessel could have turned turtle. It is almost
impossible to imagine any other explanation than that the
ship was most likely not carrying any cargo and/or ballast.
The cog may have been tipped over fairly easily by a wall
of water in the late medieval branch of the Scheldt (the
Tonnekin) during a high storm tide, due to its shallow
draught and high sides rising well above the waterline.
Even if there were ballast stones on board, this may still
have happened, and possibly even sooner. If the stones
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The shipwreck was found in the northern section of the
Grote Gat (fig. 20.3 and 20.4) and was probably situated in a curve of the late medieval channel. This surmise
is supported by the soil structure and the presumably
‘stable’ anchoring of the top of the stempost in an area
where the channel grew shallower, which probably held
the wreck in place at the location where it was found.
The pressure caused the stem hook to slide along the
lower end of the stempost. The ship was orientated nearly
north-south, with the stem facing south. The hull was
probably intact when the disaster occurred. The wear and
tear observed in various areas and the almost complete
lack of tar on the outside of the shell, especially on the
starboard side, makes it likely that this deterioration was
primarily caused by the abrasion of the sediment-heavy,
seashell-laden waters of the Scheldt as the tide came in
and out over a long period of time – probably decades.
The afterbody, which was orientated towards the deeper
part of the channel, would in part have regularly been
free of the channel bottom during this period. As a result, fish could swim freely under and inside the wreck.
A number of flatfish skeletons were found in the enclosed
hull. During the wreck formation process, the first parts
to come loose and wash away were probably the false stern
and false stem. After that, pieces of the shell planks on
the afterbody would have gradually been lost, as well as
the futtocks and floor timbers attached to those planks,
up to and including the two most aft situated protruding
crossbeams, the knees on all crossbeams, and most of the
sternpost. Any interior timbers and decks would also have
been washed away.

20.2 The ship
20.2.1 Documentation
Before starting disassembly, the outside of the shipwreck
was first described. Sketches, photos and slides were taken
of the various structures, peculiarities and details. The
entire hull was measured with a 3D scanner to record the
field survey as it was found. The drawings and milled

scale models to be produced from these scans could help
in the reconstruction of the vessel.
20.2.2 Construction and layout of the hull
The exceptional position of the Doel-I cog made it possible to examine the entire exterior of the shipwreck,
a situation that almost never occurs. In the IJsselmeer
polders, nearly all shipwrecks are (by sheer necessity) excavated, and then measured and sketched on the inside.
It has only been possible to examine part of the exterior
of a few ships, and only if they had been keeled over. The
full exterior of a cog with all its details had not been seen
previously, and was exceptionally valuable to offer a clear
impression of what these striking ships would have looked
like. This was the direct reason for depicting the sintel
clamped moss caulking as realistically as possible on the
drawings of all the cogs in the plates to this study. The
position of the Doel-I cog was why it was only possible
to state anything about the frames with any certainty
after the shell planks had been removed; the presence of
crossbeams could be deduced from the ends protruding
through the shell.

Keel plank
The keel plank was attached to the stern hook and stem
hook with nibbed scarfs. The collective length from
stern to stem was approx. 14 m. The keel plank was 23
cm wide and 12 cm thick aft, and 32 cm wide and 14
cm thick to the fore. Despite the thickness of 12-14 cm,
it can still be considered a keel plank rather than a keel
beam, since it is only 2.5-3x thicker than the shell planks.

Stern hook
The stern hook (fig. 20.12) broke off at the scarf with the
keel plank when the drainage ditch was being dug. It
was 4.1 m long from aft to fore. Its width was 23 cm at
the scarf with the keel plank and 14 cm aft. There was a
triangular heel protruding about 10 cm along part of the
width of the afterbody, which was once connected to the
false stern. The rising stern had a back line at an angle
of 118° compared to the keel line and was approx. 1.1 m
long from there. Rabbets were hooked into the sides and
nailed to the ends of the A and B strakes and the lower
5 cm of the C strakes. The remaining parts of the final
strakes continued until the back of the sternpost. The
stern section had a flat scarf connecting it to the sternpost.
Sternpost
The sternpost was attached to the stern hook with a long
sloping flat scarf. The bottom rested on a triangle cut
out of the stern section. The rest of the post, approx. 1 m
long, was broken off at the top and there were cracks at
multiple locations along the length from the pressure (fig.
20.12). The post was 25 cm wide on the inside, 12 cm on
the outside at the top of the scarf with the sternpost and 4
cm wide 55 cm above that.
False stern
The false stern is missing, so it is not possible to state
anything about its precise shape and dimensions. Similarly, there is no data on the number of gudgeons for the
suspension of the rudder. For the possible shape and execution of the entire stern construction with the rudder, see
the Nijkerk-II cog (Chapter 6, Plate 6.V A).
Rudder
The rudder was not found. Similar to all other cogs, it can
be assumed that the vessel had a stern rudder.

Fig. 20.12. The frames of the afterbody (port side) with the stern hook
and rabbet for attaching the first two bottom strakes and the rest of the
(cracked) stern post.

Stem hook
The keel section of the stem hook was 3 m long from the
scarf with the keel plank to the bow. Its width was 32 cm
at the scarf and 15 cm at the front. The keel section, like
the keel plank, had a rectangular cross-section; the lower
edges were significantly worn. The forward 50 cm of the
bottom had been worn down, with the wear increasing to
as much as 10 cm towards the bow. This was probably the
result of beaching the ship many times, as was also found
in the Nijkerk-II cog (Plates 6.V A and B). The stem
section must have been 1.3 m at the front, measured from
the keel line. The rake was 124°. Wide rabbets had been
cut into the sides, with the first two bottom strakes nailed
into them (fig. 20.13).
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Fig. 20.13. The port view of the stem hook on the V-shaped timbers and
the shifted and broken lower section of the stempost.

Fig. 20.14. Overview of the frame pattern from forward to aft, with the
stem hook and stempost still in situ.

Stempost
The stempost was placed against the back of the stem section of the stem hook with a sloping flat scarf about 1.5
m and attached to it with a wooden treenail (Ø 2.5 cm)
plus a number of nails. The pressure pushed the stem hook
approximately 35 cm over the thin lower end of the stempost, causing the lower part of the stempost to bend and
break. The stempost was approx. 6.8 m long. The width
was 23 cm right above the scarf with the stem hook, 27 cm
in the middle, and 25 cm about 40 cm from the top of the
gunwale. From there, the back line of the post ran forward
and upward, and was 18 cm thick at the top. The post was
29 cm wide on the inside. The front had been chamfered
at the corners. At the bottom, this had been done across
a thickness of 10 cm (the extensions of the rabbets in the
stern hook). Towards the top, the front became increasingly roof-shaped and the diagonal ends became lower until
it was nearly flat at the top (fig. 20.14). The ends of the
shell strakes were fastened to this. The total length of the
stempost plus stem hook, measured from the keel line, was
approx. 7.3 m. In the lower half, there were in any case
one, possibly two (completely rusted away) iron bolts (Ø 30
mm) and a wooden treenail (Ø 2.5 cm). In the upper half,
there were two wooden treenails (Ø 4 cm) and an iron bolt
(Ø 30 mm), which would have held the false stem in place.

top and 330 mm high at the bottom, and 80 mm wide.
They were attached with nails. The bottom of the false
stem started about 14 cm above the keel line. The width
was 14 cm at the front, 15 cm at the bottom against the
stem hook, and 16 cm at the top. The top of the lower
piece of the false stern had been cut at an oblique angle,
for the scarf with the top part of the (missing) false stern.
It is unclear whether the piece that was found is a repair –
in other words, if the false stem was initially constructed
from a single piece, which seems very plausible.

False stem
Towards the bow, against the stem hook, the lower section
of the false stem was still present. This is due to the fact
that the section, 1.15 m long and 18 cm thick, had originally been nailed onto the stem hook and the garboards
or A-strakes with two iron fittings. These fittings, like all
the other iron, are no longer present. However, the marks
left on the wood show that the iron plate was approx. 60
mm wide. The T-shaped ends were 260 mm high at the
570

Bottom and sides
The cog had eighteen strakes (A through R) on either side
of the keel plank and stern and stem structures. Figure
20.15 and plate 20.I show what was found of those. The
strakes on the bottom were not straight, but irregular in
width (31-55 cm). The strakes on the sides were remarkably narrow (34-40 cm); on the visible part of the clinker-built sections of the bottom strakes that can be seen
from the outside, another 8-16 cm must be deducted for
the overlap, and 7-9 cm must be deducted from the side
strakes. The strakes also varied in thickness, even within
the same strake (3.5-6.5 cm). In general, the thickness of
the bottom strakes varied between 5 and 6 cm, while the
thickness of the side strakes varied between 4 and 5 cm.
The scarf joints between the strakes were 55-85 cm long.
Bottom of the ship
The bottom of the ship consisted of the keel plank with
the stern- and stem hooks, with four strakes (A through D)
on either side of that. In the carvel-built section, the bottom was not flat at any point, and the first three strakes (A
through C) ran in one straight line from the keel plank to
the turn of the bilge. The fourth strake (D) was also carvelbuilt against it, but at an angle. Forward and aft of that, the

Fig. 20.15.

The Doel-I cog in the Deurganckdok during the visiting day for the public on 22 october 2000. Photo ADW..
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strakes transitioned from carvel-built to clinker-built. The
ends of the A- and B strakes were nailed into rabbets in the
stern- and stem hooks; this only applied to the lower part of
the C-strakes. The rest continued diagonally until the middle of the outside of the stern- and stempost. The strakes on
the bottom were composite of two planks. They were disparate in shape and had been fitted together like puzzle pieces.
The strake ends at the scarfs protruded from both sides of
the shell, inside and outside. The ends were about 4 cm
thick. The wide overlap of the planking in the clinker-built
sections (7-16 cm) was worth noting.
Port side
The port side had been preserved best. The forebody of the
ship was almost entirely present up to the top of the gunwale (Plate 20.I). To the extent that it can be stated with
certainty, the shell strakes E through R were composite,
made from two or three boards. As already stated, the overlaps of the planking were surprisingly wide (7-9 cm), and
as much as 13-16 cm for the Q and R strakes. At the stem,
the planks ended on the roof-shaped front of the stempost.
In principle, this applied to the upper twelve strakes, positioned in rows of two, alternating between starboard and
port. Where the planks ran from port to the starboard side
of the stempost, the corresponding planks from starboard
were placed over them and continued to the port side of the
stempost. The overlapping ends of the planks were chamfered and were no thicker than 0.5 cm at the tips. This
striking construction has not been seen before. The structure was designed to create a front surface that was as flat as
possible in order to attach the false stem on it. Based on the
marks on the plank ends, the false stem was approximately
30 cm wide (fig. 20.16). The more or less trapezoidal opening in the upper two shell strakes near the stem post (between frames 34 and 35) may have been where a gangway
was extended. It may also have been intended for throwing
out and retrieving the anchor (fig. 20.17). A similar opening was also found in a more or less comparable location on
the Nijkerk-II cog (Plates 6.V A and B).
Three heads of the protruding crossbeams could be seen
in the M strakes, and another could be seen in the forebody through the N strake. In the afterbody, a fourth
beam very probably protruded through the M strake, and
a second through the N strake. Between the two forward
crossbeams to port, there was a rectangular hole about
14x11 cm in strake L (between frames 27 and 28). It was
presumably where the end of a drainage channel opened to
the outside, to remove the pump water from the ship. For
comparison, see the possible execution on the Nijkerk-II
cog (Section 6.2.2 and Plates 6.IV A and B [cross-section
of frame 2] and Plate 6.V A). It is surmised that the loca572

tion where the drainage channel previously penetrated the
shell was between frames 26 and 27.
Starboard side
The upper two strakes (Q and R) are almost completely
gone on the starboard side. When the shipwreck capsized,
they probably snapped off the frame pegs and were washed
away. Beyond that, it is sufficient to refer to the details provided above on the port shell. There was no indication of a
drainage hole for pump water on the starboard shell.
Caulking method: sintel clamped moss caulking
Because the vessel was upside-down, it was possible for
the first time to see a clear (and nearly complete) overview
of how and where the seams of a cog are caulked on the
outside with sintel clamped moss caulking. On most of
the spaces between the bottom strakes, about 0.5 m of the
aft clinker-built connections were not sintel clamped, and
about 1.5 m of the forward connections. The carvel spaces
along the bottom were approx. 3 cm wide at the lowest

Fig. 20.16. The front of the ship with the striking, overlapping plank
ends on the starboard and port side. The mark left by the missing false
stem can clearly be seen (no brown tar residues). The lump of rust slightly
above the middle is one of the iron bolts used to attach the false stem.

Fig. 20.17.
Overview of the port side with the damage caused by the crane, the heads of the crossbeams protruding through the shell, two of them with
beam-head guides, and the trapezoidal opening in the gunwale of the forebody.

point. The adjoining planks had been partly chamfered,
creating a triangular opening. These openings were filled
with strands of moss caulking, covered with oval-cut oak
moss lathes (2.5x0.8 cm) and held in place with sintel
clamps, type D2/(E?). Starting from the clinker-built
transitions between strakes E and F until strakes J and K
on the outside of the starboard side, the transitions between the strakes were not sintel clamped, except for a few
points near the stern- and stempost. On the port side, this
was the case up to and including the transition between
strakes I and J. The rest of the spaces, up to and including
the transition between strakes Q and R, had been completely caulked with sintel clamped moss caulking, except
for a few points near the stern- and stempost. Clamped
moss caulking was also used around the heads of the crossbeams protruding through the shell. No caulking was
used on the cross-cut plank ends at the scarfs. This also
applies to the cross-cut plank ends that were held in place
in the rabbets in the stern- and stem hook. To the extent
that there was opportunity to do so during the salvage,
the loosened shell planks on the inside were examined
(fig. 20.18). It is probable that all the spaces between the
clinker-built planking were sintel clamped on the inside.
A layer of peat moss (Sphagnum spec.) had been applied
between the overlapping planks at the scarfs.

Fig. 20.18.
The inside of a recently disassembled shell plank with the
imprints of two futtocks, oak moss lathes and moss caulking. The location
of the sintel clamped moss caulking also indicates the width of the overlap
(right).
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Frames
The frames provide the basic structure to hold the hull
in shape. Along the bottom of the ship, that structure is
provided by the floor and the V-shaped floor timbers and
planks, which rise higher along the sides, in principle
alternating between starboard and port. Futtocks were
attached to them with flat sloping scarfs. Some are only
attached to one, while a lower and upper futtock are attached to other frames (figs 20.19a, b and c). The lower
part of frames 1 and 3 in the afterbody and frames 26 and
28 in the forebody had an unusual construction. At frame
1, there was a small symmetrical floor timber on which a
second timber was placed, which was higher on the port
site (figs 20.20a and c). At the V-shaped frames 3, 26 and
28, two naturally curved pieces of wood had been stacked
on the similarly small and symmetrical V-shaped floor
timbers, each of which had a horizontal beam section
and curved upwards to starboard and port respectively as
futtocks (figs 20.20b and c). In principle, all frames were
fastened to the shell planks with two wooden treenails (Ø
2.8-3.5 cm) per plank width.

Keelson with mast step section
An essential element in large cogs is the keelson with an
integrated wider, thicker section at the mast: effectively
the mast step. In principle, this always consists of a single piece. The keelson ran from the back of frame 5 to
the front of frame 26 and was approx. 9.75 m long in
total. The forward piece, approx. 5.5 m long, was still in
its place; the rest, about 3.5 m, had been scooped away
by the crane and was no longer present. The remaining
aft section had moved. The bottom of the keelson fitted
over the frames. To allow that to happen, a notch about
approx. 3 cm had been cut into each frame. The parts
that slide between the frames had been hollowed out on
the lower end (and at the corners), creating ‘archways’
between the frames. The back end of the keelson was 19.5
cm wide, widening to 30 cm just behind the mast step
section. The thickness showed a similar progression: 15
cm at the back and 20 cm above frame 16.

Fig. 20.19a. Overview of the framework on the port side with the stempost and stem hook.

Fig. 20.19b. The framework of the afterbody viewed from the stern, with
in the foreground the lower V-shaped floor timbers on the stern hook and
the broken sternpost. The ends of two planks from the open ceiling can
also be seen.

Fig. 20.19c. The bottom of the floor timbers amidships and in the
forebody, with the limber holes to let water drain out. The transition from
carvel-built to clinker-built construction of the strakes along the floor
timbers can be seen in the background.
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Fig. 20.20a. The V-shaped floor timber construction of frame 1 in the
afterbody.

3

Fig. 20.20b. The timber/curved wood construction of frame 3. The
protruding ceiling boards and the sediment layers in the soil profile of the
deposits filling the hull.

1

1

3

Fig. 20.20.c.   The V-shaped floor timber constructions of frames 1 and 3 and their position among the frames in the afterbody.
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The mast step section was located between frames 16 and
21. It was approx. 1.75 long and 26-27 cm thick. The
width was 37-39 cm. Above frames 17 and 18, a hole had
been cut in the top which was 56.5 cm long, 24 cm wide
and 11 cm deep (fig. 20.21). In the middle of the ‘bottom’
of the mast cup, a drainage hole had been drilled (Ø 3 cm),
with an X cut over it to allow runoff and rainwater from
the mast to drain into the hole. There were two small, flat
surfaces on the ‘bottom’ of the mast cup, forward and aft;
the aft surface was outlined by a groove that had been cut
into the surface. The section with the X was 33 cm long
and probably indicates where the mast would have been.
The significance of the two flat surfaces is unclear. The
forward part of the keelson was 32 cm wide in front of the
mast step section, narrowing to 20 cm at the bow. The
thickness was 23 cm (20 cm above the frames). The upper
edges of the aft and forward section of the keelson had been
chamfered. Rectangular holes had been cut in the top above
the back of frame 22 and above frame 26. The first was
9.5x8 cm, 1 cm deep on the mast side and 3.5-4 cm on the
forward side. The hole above frame 26 was 7.5x6cm and
4 cm deep. A vertical stile or post was probably placed in
the final hole to support crossbeam 5. During the salvage, a
(compressed) post was found between frames 25 and 26.

fastened to the shell at the same time as the underlying
floor timbers, or had been added later and e.g. attached to
the timbers with blind treenails.
Ceiling
Ceiling strakes were placed on the frames, not tightly
fitted against each other, but at intervals of approximately
one plank in width: an ‘open ceiling’. Only a few fragments of nine ceiling strakes were still present in the
afterbody; pieces of fifteen were found in the forebody.
The pieces in between had been scooped out by the crane,
along with a piece of the keelson and part of the shell and
futtocks, and were no longer present. Due to the position
of the ship and the salvage situation, it was hardly possible to determine whether or not the planks were still in
their original places. Field survey sketches were made.
The planks varied in width between 30 and 39 cm, and
were 4 or 5 cm thick. It would not be possible to place
them back into their original location until the reconstruction of the ship. For now, it seems plausible that the

Riders
The wider mast step section of the keelson was secured
on both sides by three riders. These ‘extra timbers’ take
on the sideward pressure from the lower side of the mast.
These riders were 1.4 m long, 13-5 cm wide and 19-22
cm thick, and the tops were nearly even with the top of
the mast step section. They had notches on the underside
so they would fit over the A- and B ceiling strakes. It was
not yet possible to establish whether the riders had been

Fig. 20.21. Part of the broader mast step section of the keelson with
the rectangular hole for the heel of the mast. There is an X cut into the
‘bottom’ and a drainage hole for letting out the rainwater runoff from the
mast.
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Fig. 20.22. The exposed crossbeam 3. Viewed from port to starboard.

cog had seven ceiling strakes on either side between the
keelson and the crossbeams. There would have been at
least one above the crossbeams, and it seems plausible that
there would have been two, possibly with a third above it,
or a (covering) inwale.
Crossbeams with knees
The crossbeams protruding through the M and N strakes
were already mentioned in the description of the port side
of the shell. These were the most important transverse
connections that formed the crossbeam and determined the
strength at deck height, in combination with the rising
knees that were originally placed on top of them, ensuring
that the everted sides did not actually fall outwards. The
six beams and other pieces were numbered from aft to
fore, following the practices used for the other ships in this
study. Beams 1 and 2 were missing. Crossbeam 3 was right

Fig. 20.23a. The front of crossbeam 3 with the head protruding through
the shell, the rabbet in which the M strake fell, the triangular notch in the
upper side (= lower side) for the frame head that the beam rested on and
the notch for a gangway board on the lower side (= upper side).

Fig. 20.23b. Idem. The underside with (from left to right) the rabbet for
the upper side of the ceiling strake, the triangular notch for the frame
head, the notch for the L strake of the shell, the notch in the side for the M
strake, and the rounded beam head.

underneath the piece of the ship that was scooped out by
the crane (fig. 20.22). It was the only crossbeam for which
there was sufficient time available during the salvage process to record all the details and dimensions. At the top,
between the rabbets in which the M strakes fell, the beam
was 6.12 m long: the width of the ship measured from the
interior of the shell. The beam was 29x29 cm. A rabbet
12x6.5 wide and 1 cm deep had been cut away on the top
and bottom at the centre of the beam. This rabbet was
most likely intended to hold a post that would prevent the
beam from sagging. The bottom of the post was probably
placed in a hole in the top of the keelson. Wooden treenails (Ø 3.8 cm) were secured in the beam. They were used
to fix the heavy knees that were placed on top.
Figure 20.23a and b show the beam head of crossbeam 3
on the port side. Figure 20.23a shows the beam head from
the front, with the rabbet for the M strake to the left. At
the bottom (= upper side) there was a notch for a gangway
plank and at the top (= lower side) there was a triangular
notch for the frame head on which the beam rested. Figure
20.23b shows the lower side of the beam head with the
rabbet for the M strake in the side, the rabbet for the upper
side of the L strake, and next to it the slanted opening for
the frame head on which the beam rested. Beside it was
the rabbet for the ceiling strake. Figure 20.2 shows the
crossbeam head and the beam-head guide fixed over it on
the outside of the shell. Crossbeams 4 (fig. 20.24) and 5
had broken in half. Only the ends of crossbeam 6 with the
heads protruding through the shell were found; the rest had
vanished. The knees that had originally been on the crossbeams were not found. Crossbeams 3 through 6 were situated above frames 10, 17, 26 and 28 respectively. Beams 1
and 2 were very probably placed above frames 0 and 3.

Fig. 20.24 The broken crossbeam 4 in the layered sedimentation in the
ship’s hull. Viewed from aft. Photo by ADW.
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Beam-head guides
Beam-head guides or fenders were placed against the
fronts of the crossbeam heads (fig. 20.25). This was intended to prevent the vessel from hooking onto a quay
or post, for instance while tying up the ship, with all the
consequences that would entail. The type of wood used
for the guides had not yet been determined, but it may
have been ash (Fraxinus spec.). Only one guide was still
present with the Nijkerk-II cog, found separately. With
the Doel-I cog, there were five guides and a fragment of a
sixth. They were found against the fronts of crossbeams 3,
5 and 6 to starboard and port respectively. They differed
in length and were triangular in cross-section, with a
rounded side towards the outside. From the crossbeams,
the beam-head guides sloped forward to a point.
Stringers, deck(s) and windlass(es)
Nothing was found of any structure on and above the
crossbeams, other than the frame sections and shell
strakes. However, it seems very plausible that the vessel
had fore and aft beams on the horizontal sections of the
knees with an intermediate piece inserted in between (for
a possible execution, see the Nijkerk-II cog, Plates 6.IV
A and B and 6.V A), which would have provided structural support for the vessel, both longitudinal and at deck
height. It is impossible to state anything about a deck or

decks. It is worth noting the recesses in the tops of the
crossbeams close to the sides of the ship. Gangway planks
4-5 cm thick may have laid here, if there was an aft deck
and a forward deck. However, that would mean that those
planks were at the same height as the tops of the crossbeams, although they would have been expected to be at
deck height, i.e. on the horizontal sections of the knees.
Obviously, the ship would have had a windlass to hoist
and lower the spar with the sail. There may also have been
a windlass or capstan on board to operate an anchor.
Pump(s) and drainage channel
The description of the port shell mentions a small rectangular hole, which may have been for the end of a drainage
channel for pump water. The hole was located between
frames 27 and 28, just under crossbeams 5 and 6. Confirmation of the possible location for a pump shaft can be
deduced from the larger interval (40 cm) between frames
27 and 28, above the keel section of the stem hook. The
intervals between the other frames varied between 21 and
29 cm. There was a comparable situation above the stern
hook, where the interval between frames 3 and 4 was 52
cm. The vessel presumably had a pump in two locations.
(For a possible execution of pump shafts and drainage
channels, see the Nijkerk-II cog, Plates 6.IV B and 6.V A.)

Fig. 20.25.
The crossbeams 5 and 6 with the beam-head guides attached in front of them, the roof-shaped adze-hewn shell planks, the gouged ornamental grooves with rust concretions from the nail heads and moss lathes from the clamped moss caulking in cracks in the planks. At the top right, several
rounded heads of wooden treenails can be seen protruding slightly above the shell. The brown spots are tar residue.
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The Doel-I cog. Part of the port shell with two heads of protruding crossbeams with guides. Above them is a rectangular hole through which most probably
the drain for pumped-up bilge water emptied. The nail heads of the clinker-built side are seen in the gouged ornamental grooves. Sintel clamps on the
seams and cracks. The underside of a protruding crossbeam head with rabbets for the shell planks, the ceiling boards and the (bevelled) frame head.
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Castles
No evidence was found during the salvage that would
indicate the presence of an aftercastle and/or forecastle.
Such indications may have been found while the elements
of the ship were being cleaned. It seems probable that the
Doel-I cog would have at least had an aftercastle.
Repairs
Repairs were detected at various places on the shell of the
vessel. These repairs can be grouped into two categories.
One category was most probably done at the end of the
ship’s construction (using sintel clamped moss caulking to
close cracks in the planking that had formed as the planks
dried). The other category was presumably done while the
ship was sailing. These generally involved small repairs,
such as fitting new pieces of wood into knots in a plank;
in some locations, small boards were nailed onto the ends
of the planks at the overlapping scarfs. The lower piece
of the false stem that was found against the stem hook
may also have been a repair. It will not be clear until after
cleaning to what extent e.g. repairs using small planks
were performed on the inside of the shell. Overall, the
hull appears to have been several decades old when the
ship sank. More repairs seem likely.

floor timbers and the stern- and stem hooks were cut from
curved tree trunks or trunk/branch sections, contoured,
and then smoothed with an adze. The planks were sawed
with the grain from long, straight tree trunks. The outside of the vessel, particularly the shell strakes from the
turn of the bilge upward, were all adze-hewn in more or
less a roof shape. As a result, the higher planks attached
there against the top were slightly more vertically oriented. A very remarkable feature, not seen previously in cogs
(and other shipwrecks) in the Netherlands, is the gouged
grooves in the lower edge of the clinker-built strakes. The
nails of the lower fastenings of the strakes were placed
in this decorative hull element (figs 20.25, 20.26 and
20.27). With its narrow strakes, accentuated even more
by the decorative grooves and the six beam heads protruding through the shell and their beam-head guides, and
the sheer of its construction, the cog must have looked
graceful.

Wood use and woodworking, decorations and fastenings
The cog was made of oak (Quercus spec.). Most of the treenails were as well, although a few were made of willow
(Salix spec.).13 The moss lathes were cut from oak boards.
The larger elements of the ship, such as the keel plank,
the stern- and stempost, the false stern and stem, the
crossbeams, the stringers and the larger floor timbers,
were cut from straight tree trunks; the elements were
cut into rough shape and then adze-hewn. The V-shaped

Fig. 20.26. The port side of the forebody with the heads of the crossbeams 5 and 6, the roof-shaped adze-hewn shell strakes and the gouged
ornamental grooves.
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13. J.-P. Van Roeyen, verbal announcement, 10 October 2002.

Fig. 20.27. Ms A.E.M. Hanraets (RING) and K. Vlierman on the ship’s
hull near the stem hook, searching for the most suitable plank sections for
tree-ring analysis. The warping and shifting of the ‘loose’ shell strakes of
the starboard shell are clearly visible. The ornamental gouged grooves can
also be observed clearly.

Fastenings
The planks and frames were connected to each other with
wooden treenails. They were 2.8-3.5 cm in diameter. Some
treenails seem to be (or have been) slightly wider towards
the outside, and have a slightly curved head rising somewhat from the shell (fig. 20.25, top right). Amidships,
there were in principle two treenails per plank width. Aft
and forward, where the planks were narrower, there was
only one. The treenails in the crossbeams for the connection to the knees and the connection between the knees
and the shell were 3.8 cm in diameter. It has not yet been
determined whether some treenails on the inside had arches or wedges. Several thick iron bolts (30 mm) and wooden
treenails 4 cm thick were used to connect the false stem to
the stem post. It is interesting to note that iron bolts were
used here, but not for the crossbeam constructions.
The clinker-built shell planks were nailed on. These iron
nails have dissolved completely, but the marks and holes
indicate that the heads would have been approx. 30 mm in
diameter and that the shafts below the heads were 8x8 mm
thick. It cannot be determined with any certainty how long
the nails were and whether they were bent and hammered
back into the planks until the various parts are cleaned. It
is interesting to observe that the nails were used in pairs in
some places. The interval between the nails varies widely
due to the varying overlap in the planking. The interval is
16-22 cm, average 19 cm on the clinker-built transitions
between the A/B and F/G strakes; between 13 and 18 cm,
average 15.5 cm at the G/H and I/J strakes; between 17
and 24 cm, average 20.5 cm (plus one extra nail at each
frame) at the J/K and L/M strakes; and between 16 and 24
cm, average 19.5 cm at the M/N and Q/R strakes. In total,
approximately 650 m of clinker-built overlap was nailed
into place. Taking all this into account, it means that at
least 4400 nails were used for the ship’s shell. In total, it is
estimated that sintel clamped moss caulking was applied
to approximately 1660 m of seams (and repaired cracks)
on the inside and outside of the shell. The average distance
between the sintel clamps, centre to centre, is 7.5 cm. In
total, at least 22,000 sintel clamps were used.

20.3 Construction data
Based on the above, the observations outlined above can
only be partially interpreted. Definitive conclusions will
only be possible after the vessel has been reconstructed
based on the sections that were measured and sketched.
Reconstruction ‘on paper’ would be possible, but there is
a very good chance that it would not be easy. This may

seem to be an acceptable cross-section at this point, despite warping of the various parts of a specific frame – but
it may later become apparent that the frame does not
produce fair plank lines with the similarly reconstructed
cross-sections of the frames aft and forward, which may
have warped in different directions. In principle, therefore, the vessel will have to be reconstructed from the
keel plank, similar to the Bremen cog, in order to restore
the original hull shape. Despite these limitations, it is
possible to make some preliminary statements about the
design, construction, use and wreck formation based on a
comparison with the other large cogs in this study.

20.3.1 Design
Similarities to the other large cogs – such as the hull
shape and the characteristic stem hook, stern hook and
keel plank, a carvel-built bottom that transitions into a
clinker-built construction aft and forward, clinker-built
sides, crossbeams protruding through the shell, seams
sealed with sintel clamped moss caulking – in combination with the period in which the ship was most likely
built (second half of the 14th century, see section 20.8)
clearly show that we are dealing with a type of vessel that
has been well known for some time now, as well as the
way in which such ships were built.
Lines
Although the vessel has not yet been reconstructed, so no
precise dimensions and lines are available for the various
cross-sections, the photos and notes that were taken provide
sufficient data to offer an approximate description of the
probable lines of the hull. The Doel-I cog has a striking
hull with high sides, a straight keel, and a plumb stern
and stem. It is difficult to determine the exact sheer at this
time. The sheer was most probably higher at the stem than
at the stern, with the gunwale approx. 1 m higher at the
stem than at the stern. The midship section of the gunwale
was probably about 1.6 m lower than at the stern. The
underwater body curves more sharply aft than forward.
The carvel-built section of the bottom is nearly flat, hardly
curving at all from the keel plank to the turn of the bilge.
The more or less rounded transition from the bottom to the
sides is formed by three strakes, attached to each other at an
increasingly sharper angle. Other than that, the sides were
probably nearly straight, curving outwards at an angle of
approx. 108° amidships. Aft and forward, the clinker-built
sections of the bottom strakes transition more smoothly into
the sides; the frames in the afterbody presumably are slightly S-shaped. When viewed from above, the gunwale was
very probably shaped like an elongated half-walnut, taking
on a pointed shape towards the stern and stem. The ship was
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probably 10-20 cm narrower across the gunwale towards the
aft than towards the bow, at a comparable distance from the
stern and stem. Due to the narrow strakes along the sides
and the ornamental grooved seams along the bottom edge
of the side strakes, accentuated even more by the nails in
the clinker-built planking over the strakes and the six beam
ends with beam-head guides protruding through the shell,
the ship probably looked more elegant than it actually was.
Measurements
In the Late Middle Ages, ‘feet’ were a frequent unit of
measurement. Converted into centimetres, a foot varied
between regions and cities. Since it is never definitively
known which city a vessel comes from, and the dimensions
within the shipwrecks may vary due to shrinkage or expansion of the wood, the measurements have been provided in
metres and centimetres for this cog, and for all the other
cogs in this study. It is not possible to state much about
the measurements used in constructing the Doel-I cog at
this time. Until the pieces have been cleaned, it will not be
clear whether there are any markings related to the ship’s
construction. It does seem fairly certainly by now that the
primary measurements of a wooden ship were determined
in part by the availability of timber lengths. If an order was
placed for a ship 20 m long, it may very well have been
delivered in a length of 19.8 m, but could also have ended
up being 20.15 m long.

It is not possible to determine the precise primary measurements of the vessel at this time. It will not be possible
to state the exact dimensions until the frames and plank
lines have been reconstructed, and eventually the entire
hull. The rake of the stern and stem and the angle of the
sides have already been mentioned (stern hook 118°, stem
hook 124° and the sides amidships 108°), but these measurements should also be considered approximations for
the time being. Based on the data available now, we can
assume estimates for the primary measurements as provided in Table I.
Internal structure
It is not possible to say much about the internal structure
(yet). The vessel may have had probably transverse bulkheads here and there. Any notches on the side of the frame
or other indications of fastenings may indicate whether
there may have e.g. been a floor above the ceiling boards
of the bottom.
Tonnage
Obviously, it is also impossible to say anything about the
cargo capacity with any certainty at this point. For instance, if there was a cargo hold between frames 3 (crossbeam 2) and 26 (crossbeam 5), the sides of the ship and
the bottom of the deck, it could have had a total capacity
of 10x5x3 m = 150 m³, or 150 gross tonnes.

Table 1. Estimated dimensions of the Doel-I cog
Length of the keel (including the stern- and stem hook)

ca 14.0 m

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

ca 13.3 m

Greatest width of the bottom (at frame 17)

ca 3.1 m

Overall length at gunwale level

ca 20.0-21.0 m

Overall width at gunwale level (at frame 17)

ca 7.0 m

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

ca 5.3- 5.4 m

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

ca 6.1- 6.2 m

Height of the side amidships (keel line to top gunwale level)

ca 4.4- 4.5 m

Length of the stern

ca 6.0- 6.2 m

Length of the stem

ca 7.3 m

Length of crossbeam 1 (to outside of shell at the level of frame 1)
Length of crossbeam 2 (to outside of shell at the level of frame 3)

ca

?

Length of crossbeam 4 (to outside of shell at the level of frame 17)

ca

6.3 m

Length of crossbeam 5 (to outside of shell at the level of frame 26)

ca

6.1 m

Length of crossbeam 6 (to outside of shell at the level of frame 28)

ca

?

Length of crossbeam 3 (to outside of shell at the level of frame 10)

Length-width ratio of the bottom

ca 4.3:1

Length-width ratio at gunwale level

ca 2.85-3.0:1

All measurements are rounded to the nearest 10 cm
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6.2 m

Materials
To the extent that the materials could be established
during the salvage, the ship was built from oak (Quercus
spec.). The various elements were made from tree trunks
and trunk/branch sections, depending on the size and
form. The planks were sawn and adze-hewn into rough
roof-like shapes on the outside after they were attached to
the hull. The frames were generally neatly contoured and
smoothed with an adze. The parts of the shell strakes visible from the outside were strikingly narrow (24-32 cm).
The wooden treenails were generally made of oak, some
(with the rounded heads?) made of willow (Salix spec.),
and the fenders were made from another, different type of
wood that has not yet been determined. Only on the stem
post, it was determined that the thick wooden treenails
were supplemented by thick (Ø 30 mm) wrought-iron
bolts that were used to attach the (missing) false stem and
pieces of T-shaped iron plating that were used to hold the
bottom section of the false stem in place. Obviously, the
stern rudder was suspended from the rudder fittings with
wrought-iron pintle fittings in the gudgeons on the stern.
Thick wooden treenails were used to attach the (missing)
knees to the crossbeams and onto the shell. The clinker-built planking was nailed on with iron nails, which
were almost certainly folded over twice on the inside and
then pounded back into the wood. The moss caulking
and the moss lathes were held in place with wrought-iron
sintel clamps.

20.3.2 Construction: techniques and sequence
For an indication of the techniques used to build the ship
and the sequence of construction, it is sufficient to refer to
what has already been written on this subject regarding
the Nijkerk-II cog (Section 6.3.2). The construction data
would have been almost identical, differing only in minor
details.

20.3.3 Characteristics
The characteristics of the ship are also very similar to the
Nijkerk-II cog. In principle, they are nearly identical.
However, one striking phenomenon on the Doel-I cog
should be noted regarding the caulking method used here.
The clinker-built seams between strakes E/F through to
the seams between strakes J/K were not caulked with sintel clamped moss caulking on the outside of the starboard
side. On the port side, this was the case for the seams
between strakes E/F through I/J. It is very likely that they
had already discovered that there was not much point in
doing so, since the iron sintel clamps (which were only
1-2 mm thick) would corrode and dissolve fairly quickly

in saltwater. As has already been established, from about
the mid 14th century on, the seams of the cogs (except
for the carvel-built seams of the bottom) were no longer
sintel clamped on the outside of the shell; sintel clamped
moss caulking was only applied on the seams on the inside of the ship from that point on. The Doel-I cog and
the Marknesse cog are the two earliest examples of this
evolution in caulking methods known to date.
Another very striking characteristic of the ship is the ornamental grooves added along the lower edge of the clinker-built strakes (figs 20.26, 20.27 and 20.28), which have
also been nailed. A third remarkable structure is the trapezoidal opening in the upper two shell strakes to the port
side of the forebody. In terms of shape and location, it is
directly comparable to the opening found in the Nijkerk-II
cog. The possible correspondence to a drainage channel
for pump water is also striking. Finally, we can note the
remarkable timber constructions of the frames 1, 3, 26 and
28 in the underwater body (figs 20.20a, b and c).

20.3.4 Use
Function
When looking at a vessel like the Doel-I cog, it is initially
almost an automatic reflex to think of a Hanseatic cargo
ship. If that is the case, we are presumably looking at a
medium to large ship of that time, with a load capacity
of at least 150 gross tonnes, more or less. The intensive
application of tar on both the inside and the outside of
the ship is very unusual and may be due to the age of the
vessel when it sank. In that case, the tar may have been
applied to an old, possibly deteriorating and leaking ship
in an attempt to keep it sailing for longer. Alternatively,
there are several examples where there was confirmed or
presumable use of intensive tar application on the inside
of a ship. The most striking example is the 16th-century
armed trading vessel/warship from lot U 34 in Eastern
Flevoland.14 In this vessel, part of a remarkable floor was
found, just above the ceiling boards on the bottom, which
probably completely closed off the underwater body from
side to side. This is a situation that should preferably be
avoided in a wooden ship, and may have been the reason
for the extra-intensive application of tar. Traces of interior tarring were also found in the Rutten cog, which also
seems to have had a floor in the underwater body. With
some caution, it would be possible to contemplate some
other function for the Doel-I cog than cargo transport. It
may have been a relatively old trading ship that was converted for use for specific military purposes.

14. File and drawings, Ou 34, RCE-Lelystad; the Rutten cog, sections 10.2.2 and 10.3.4.
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Wear and repairs
The forward 50 cm of the bottom of the stem hook is
quite badly worn, probably the result of beaching many
times on a sandy shore, for example. The limited number
of repairs that were observed on the outside and carried
out while the ship was sailing may increase once the inside of the planking is cleaned. Looking at the overall
impression of the condition and wear and tear of the ship’s
hull, it can in any case be presumed that the vessel was
several decades old when it sank.

20.3.5 Wreck formation and embedding
It can be presumed that the Doel-I cog capsized during a
catastrophic, tsunami-like floor wave, turned turtle and
sank. Whether this occurred in the medieval channel
known as the Tonnekin is impossible to say. The ship
may also have capsized in the Scheldt River, upstream or
downstream from the findspot, and then carried into the
Tonnekin by an ebb or flood tide. It is presumed that the
afterbody was regularly free of the channel bottom initially, after which the higher sections, of the afterbody in
particular, slowly but surely came loose and drifted away.
Eventually, the wreck embedded itself in the channel bottom and settled to a fixed position, after which sedimentary deposits filled and covered what remained.

20.7 Ballast
There were no traces of any ballast either.

20.8 Dating
Sintel typology
Based on the marks left by the type of sintel clamps that
were used, it could be established with some certainty
on 16 October 2000 that the vessel was almost certainly
built in the first half of the 14th century, and must in any
case have been built before ca 1350. The sintel clamps
were model D2, which was used between ca 1275-1350,
while a few marks seem more indicative of the successive
type E sintel clamps.15 Dendrochronological analysis
then clearly showed that this was indeed a transition type
D2/E (or the first steps towards that type) and that it was
already being seen (in certain areas?) in the second half of
the 14th century.
Dendrochronology
On 7 November, in consultation with Ms. A.E.M. Hanraets
(RING), the places were marked on the ship’s hull where
tree-ring samples should be taken (fig. 20.27). During

20.4 Model
No (reconstructed) model of the Doel-I cog has been
built.

20.5 Inventory
Other than a significant number of what is known as ‘cog
sticks’ (see the Nijkerk-I and -II cogs and the Rutten cog,
sections 8.5.2, 6.5.3 and 10.5.2), nothing was found in or
near the wreck.

20.6 Cargo and merchandise
No merchandise or any other cargo was found in or near
the wreck.
Fig. 20.28. The tree-ring sample sawed from frame S8 on the starboard
side (object/code kka 17.1, felling date AFTER 1296 AD ± 6; scale 1:1).
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15. Vlierman 1996a, 58 Table II.

the study day in Sint-Niklaas on 14 December 2000,
the results of the study were announced. Of the eighteen
samples, fourteen could be dated with reference chronologies from the Niedersachsen regions, subregions Südniedersächsisches Bergland, Nordwestdeutsche Bergland
Schwelle, and Ostniedersächsisches Tiefland; two could
be dated with the reference chronology NLWestfalen
and one with that of Ost-Friesland. The samples can be
dated most closely with the various chronologies from
Niedersachsen. It is therefore likely that the wood came
from that area. The trees from which the samples were
taken were felled during the summer or winter, but before
the trees sprouted new leaves in the subsequent year, i.e.
between summer AD 1325 and spring AD 1326. This
felling date is generally possible for all the dating samples. For the full report from RING, see appendix. Figure
20.28 shows the tree-ring sample/pattern of frame 8 starboard. It is very probable that the ship was built between
1325 and 1335. These dendrochronological data were used
by the Wood Technology lab at the University of Ghent,
together with the data from the Doel-II cog, to investigate where the wood from both ships came from.16
Soil profile
The soil profile cannot offer any conclusive evidence about
when the vessel sank.
Finds
None of the ship’s inventory was found in or near the
wreck; some inventory is usually found with the shipwrecks in the former Zuiderzee region, often providing
an accurate indication of when the ship went down. The
general impression of the ship’s condition (wear, repairs)
as such indicates that the vessel would have been at least
several decades old when it sank. We can therefore assume
that the Doel-I cog sank in the third quarter of the 14th
century. Historic sources tell us that the worst storm in
the Netherlands in the 14th century took place in 1362.17

20.9 Summary
Ship
The striking structural elements – keel plank, stern hook,
stem hook, a carvel-built bottom that transitions into a
clinker-built structure towards the afterbody and forebody, clinker-built high sides, plumb stern and stem rising steeply, crossbeams protruding through the shell, and
shell seams sealed with clamped moss caulking – clearly
indicated not long after the find was made that the Doel
I shipwreck was a large cog, most likely Hanseatic. In
16. For that report, see section 21.8 and appendix.
17. Buisman 1995, 633.

terms of lines and dimensions, it is directly comparable
to the Bremen cog (fig. 1.1a and b) and the Nijkerk-II
cog (Plates 6.V A and B). Built from oak wood, the vessel
was put together with wooden treenails that were 2.8-3.8
cm thick. Some treenails have a slightly curved head on
the outside of the ship, rising somewhat from the shell.
Viewed from the side, the cog very likely had a sheer rising towards the stem and the shape of the hull is not particularly exciting. The strikingly narrow strakes (24-32
cm) along which the lower edges have been embellished
with grooves, in which the nails that fastened the clinker-built planking were placed, collectively create a compact pattern of closely packed lines. As a result, it is very
probable that the vessel had a fairly elegant appearance.
This was probably accentuated further by the six heads of
the crossbeams protruding through the shell, with their
beam-head guides, and the sintel clamped seams.
A very remarkable detail is the lack of sintel clamped
moss caulking on the outside, in the seams of the clinker-built strakes along part of the hull, which would have
been just below and above the water line in loaded and
unloaded state. It had already been discovered that the
thin (1-2 mm) wrought-iron sintel clamps corroded and
dissolved fairly quickly due to the constantly changing
conditions – dry vs. wet with saltwater – so there was
not much point in using them. It was already known
that ships from the Hanseatic region stopped using sintel
clamped moss caulking on the clinker-built strakes on the
outside of the shell from ca 1350 on. The Doel-I cog and
the dendrochronological dating of the ship clearly show
that this development had already started in the second
quarter of the 14th century.
The ornamental grooves along the seams have been seen
on vessels from the Baltic region. The striking construction of some floor timbers and the first transverse connections in the afterbody and forebody (frames 1, 3, 26 and
28) also offer indications that the vessel may have been
built in Niedersachsen, possibly somewhere along the
Baltic coast. The tree-ring analysis clearly showed that the
majority of the wood from the sampled ship parts came
from the sub-regions of Niedersachsen.
Another noteworthy feature was the extent to which the
ship had been tarred, both on the outside and on the
inside. In comparison to several other finds, it could be
cautiously considered that the ship may have had a different function than transporting trade goods – for example
a ship several decades old that was converted for use for
military purposes. The varying intervals between the nails
in the clinker-built strakes is also worth noting. The aver585

age intervals vary from 15.5, 19, 19.5 and 20.5 to 22 cm.
Whether or not this was a deliberate choice, for example
with the aim of using fewer nails, is unclear. It may have
been that different people nailed the clinker-built strakes
into place in different parts of the ship. It is also possible
that a few strakes were nailed into place at a time, with
(significant) time intervals in between work periods. Although it would not be possible to say anything definite
about the dimensions and exact shape of the cog until
after reconstruction, the field documentation does provide
sufficient data to offer approximate indications. The most
important preliminary and estimated primary measurements are:
• Length of the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

ca 20.0-21.0 m
ca 7.0 m
ca 5.3-5.4 m
ca 6.1-6.2 m
ca 4.4-4.5 m

It is very likely that the ship capsized during a tsunami-like storm tide. Whether this occurred in the medieval channel known as the Tonnekin is uncertain. The ship
may also have come loose in the Scheldt River, somewhere
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upstream or downstream from the findspot, eventually
turning turtle in the mouth of the Tonnekin and becoming covered in layers of sediment.
Dating
Shortly after the find, it was possible to establish, based
on the marks left by the sintel clamps, that the vessel
must in any case have been built before ca 1350. Dendrochronological analysis confirmed it. The wood of the
Doel-I cog was felled during summer of AD 1325, or in
any case before the trees sprouted new leaves in the spring
of AD 1326. It seems very plausible that the ship was
built somewhere in the second quarter of the 14th century, and more precisely probably between ca 1325 and
1335. There is less certainty about when it sank. Based
on the repairs identified so far and the overall condition
of the ship’s hull at the time of the disaster, it can be
assumed that the vessel must have been at least several
decades old at that time. Therefore, it is very likely that
the shipwreck occurred in the third quarter of the 14th
century. There are historic sources that refer to a storm
flood as described. The worst storm in the Netherlands in
the 14th century took place in 1362.
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The Doel-II cog1

21

21.1 Find conditions1

21.1.4 Condition and wreck formation

21.1.1 Discovery, salvage and investigation
Following the spectacular find and salvage of the Doel-I cog
(Chapter 20) in the autumn of 2000, the bottom of a second cog was found in July 2002 in the Deurganckdok near
Doel in Flanders (Belgium), only 50 m from the findspot
(fig. 21.1). This shipwreck was also upside-down and, like
the first wreck, situated about 6-7 m below sea level on the
bottom of the Tonnekin channel, which was noted in the
mid-13th century as the border between the parishes of Kieldrecht and Kallo2 (see figs 20.3 and 20.4 of the Doel I-cog).

Condition
There was little left of the original ship: only the forward
section of the keel plank/stem hook and most of the three
bottom strakes (A, B and C) on the starboard side, except
for the forward ends, which were missing. Only the forward A-plank or garboard and several pieces of the forward
B-plank were still present on the port side. It is likely that
the port side of the ship’s bottom was about as complete as
the starboard side before the wreck was found. Until the
digger disturbed the site, the planks that were still present
were held in place by the floor timbers and beams that
they were attached to, which were in turn attached to the
keelson and the A-strake of the ceiling to starboard. The
six riders, three on each side of the wider mast step section

Based on the experience gained from the Doel-I cog, the
employees of the Archaeological Department of Waasland
(ADW) in Sint-Niklaas excavated most of the wreck within
the same month to get a clear impression of the size and
nature of the find. It was then covered in soil again due to
archaeological research elsewhere in the Waasland region. In
August-October 2002, the wreck was uncovered again (fig.
21.2) and documented. K. Vlierman visited the site on 20
August and 10 September to examine the visible sections,
to record data on the shell, to describe the sintel caulking
and frames, etc., to take photos and slides, and to advise the
ADW on what to do with the remains of the ship. Although
the wreck consisted only of most of the bottom structure of
a cog, the wreckage did provide supplementary and previously unknown information, and would definitely be worth
keeping and preserving for scientific research and exhibition.
Like the first cog at the Doel site, the pieces of the ship were
salvaged and stored in containers under water.

21.1.2 Geology and stratigraphy
The geological and stratigraphical details were identical to
the data on the Doel-I cog; see section 20.1.2 for further
information.

21.1.3 Prehistoric and medieval habitation
Further details on this aspect are also available in the previous chapter on the Doel-I cog.
The straight and V-shaped floor timbers in their original positions beneath
the stem hook, after removal of the timbers torn apart and detached by the
mechanical digger.
1.
2.

Translated by Joy Phillips.
Van Hove 2005, 51.

Fig. 21.1. Overview of the bottom of the Doel-II cog, seen from fore to aft.
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of the keelson, that had been affixed on the floor timbers
were still present. The quality of the wood was reasonable
to good during the field investigation.

the afterbody, where the overlap with the D strake could be
seen, the other planks of the shell as found were fully carvelbuilt, only connected to the frames with wooden treenails.

Wreck formation
It is impossible to provide a casual answer as to how and
why only the bottom of such a ship was found. The most
obvious explanation would be that it was the bottom of a
vessel that had already been mostly destroyed, which sank
in the Tonnekin during a catastrophic disaster similar to
the storm in which the Doel-I cog turned turtle, perhaps in
even the same incident, and was then covered in sediments.
It is also impossible to exclude the possibility that the
cog was initially mostly complete, but that the hull broke
along the scarfs between the floor timbers and beams and
the lower futtocks, during the disaster and the subsequent
wreck formation process, after which the sides and so on
floated away in fragments. In most of the cogs included in
this study, the transition from bottom to sides was relatively weak due to these scarfs in the frames above the turn of
the bilge. Striking examples include the shipwrecks of the
Nijkerk-I cog and the Nijkerk-II cog, the sides of which
were found beside the underwater body. The stem of the
Nijkerk-II cog had in fact folded forward entirely, taking
large parts of the starboard and port sides along with it.
The reason why the sides of these cogs were still present is
because the wrecks probably fell apart slowly in a relatively
calm environment (against a peated coastline and in a ‘harbour basin’ respectively, see Plate 8.I and fig. 8.1 as well as
Plate 6.I and fig. 6.1 respectively). Due to the current of
the Scheldt River and the tidal influences, the Doel cogs
were in an entirely different situation.

Stern hook and stem hook
Very remarkable, and never before seen in a cog, there was
no keel plank that was connected to the stern hook and stem
hook with sloping flat scarfs. The Doel-II cog only has two
hooks with a long keel plank section; the stem hook from
the scarf with the stern hook to the front is 8.4 m long. It
varies in width. From the end of the sloping flat nibbed scarf
(approx. 0.9 m long with a 2.5 cm notch), the width was 36
cm at the bottom; the widest part was 40 cm wide, about
the level of the mast, while the width at the start of the
worn section at the front was 21 cm. The keel plank section
was more or less trapezoidal in cross-section, with the widest
side facing upwards. At the stated wider points at the scarf
and mast, that width was 37.5 and 41.5 cm respectively.
The keel plank section was 14.5 cm thick at the front and
15 cm thick at the scarf. In the front 1–1.5 m, the stem
hook has a higher (knee) section that transitions upwards
into the (missing) stem section at a fairly sharp angle.

21.2 The ship

The bottom and front of the hook have been worn down
considerably (to 17 cm) over a length of approx. 45 cm.
Wide rabbets have been cut into the sides of the thick section for attaching the ends of the garboards (figs 21.2a and
b). At the dump site for the soil excavated by the digger,
it was still possible to save a piece of the keel plank section
with nibbed scarf from the stern hook. It was 3.15 m, including the scarf which was 0.9 m long. At the scarf, it was
36 cm wide and 15 cm thick; at the broken-off end, it was
31 cm and 16.5 cm respectively. The total recovered length
of the keel (= the stern- and stem hook) was approx. 9.65
m. The total length from the back of the stern hook to the
front of the stem hook would have been approx. 13 m.

21.2.1 Documentation
The field survey was measured and drawn by employees of
the ADW. After the shell planks were removed, the same
was done to the frames and keelson as well as the ceiling
strake (Plates 21.I A and B). Photos and slides were taken of the various surveys and details. In addition, various
particulars were described and the (V-shaped) floor timbers
and beams etc. were sketched.

Stern- and stempost, false stern, false stem and rudder
Obviously, it is not possible to state anything with certainty about the sternpost, stempost, any false stern or
stem, or the rudder. It was not possible to determine from
the stem hook how steep the rake of the stempost would
have been. With the Doel-I cog as an example, a rake of
approx. 124° seems entirely plausible; approx. 118° is the
most likely figure for the stern.

21.2.2 Construction and layout of the hull
In this case as well, the exceptional upside-down position
meant that the outside and bottom of the side could be
observed more closely in the field than the inside. With the
exception of the outer edge of the C strake to starboard in

Bottom of the ship
The bottom of the ship consisted of the stern- and stem
hook with three strakes on either side (A, B and C). The
strakes, where they were still present, were built from two
planks, the longest of which was the forward-most of the
A strakes. The longest plank at the B- and C strakes to

Fig. 21.2a. The starboard side of the stem hook with the worn front.

Fig. 21.2b. The front of the bow hook on the port side with on the left the
onset of the upright and missing part of the stem post, the higher keel
section and the wide groove in which the garboard was nailed.

starboard was the aft and forward plank, respectively. The
planks were even in width: 45-50 cm amidships at the Aand B strakes, 30-35 cm at the C strakes. The planks were
slightly narrower towards the stern and stem. The A strakes
were approx. 6-7 cm thick on the side of the stern and stern
hooks/keel sections, and approx. 5.5 cm on the side of the
B strakes. The adjoining B strake is of the same thickness
there, and 5 cm thick on the side of the C strake. The C
strake has a similar gradient from 5 cm to 4.5 cm. No
transition between carvel-built and clinker-built planking
was observed between the A- and B- or B- and C strakes on
the pieces that were found. The planks were fully flush and
carvel-built from aft to fore. The C strake to starboard was
chamfered towards the afterbody over a length of nearly 3
m and a width of approx. 10 cm (the overlap) to attach the
overlapping section of the D strake.

Sides
No part of the sides survived. Based on the sections of the
(V-shaped) floor timbers that were found, it can be stated
that the D strakes were carvel-built against the C strakes
at an angle, and that the E-strakes were the first that were
very likely entirely clinker-built from the sternpost to
the stempost. That was undoubtedly also the case for all
strakes above that point.

The overlap was attached with nails applied at irregular
intervals, with the impression at several spots that they
had been pounded into the strake in pairs. The planks of
the strakes were attached to each other with 50-70 cm
long sloping flat scarfs. The plank ends were 1-2 cm thick
and protruded above and below the shell respectively. Both
strake ends were attached to the scarfs with two rows of
three to five nails: one row from outside to inside, the other vice versa. The nails were folded over twice and pounded back into the wood. Although no exact cross-sections
were measured and sketched in the field, with sketches
only noting the dimensions of the various frame sections,
it can be stated with fairly great certainty that the bottom
of the ship was not flat at any point along the ship’s length
or width; at most, it had a short section in the middle (1-2
m) that would have been nearly horizontal in length and
width. At its widest point, between frames 17-19, the
bottom was about 3 m wide; the length between the rising
stern and stem sections was approx. 11.8-12.2 m.

Sintel clamped moss caulking
The carvel-built seams between the stern- and stem hook
and the garboards or A-strakes were triangular across
nearly the entire thickness of the bottom strake (6-7 cm)
and were approx. 1.7 cm wide at the bottom. The other
carvel-built seams were triangular in shape along approximately half of the plank thicknesses. A very remarkable
feature that had not been seen previously: the seams were
filled not only with moss caulking, but with a combination of moss and animal hair. In the seam between the
stern- and stemposts and the garboards, a single strand of
twisted thread made from animal hair was applied from
the outside. A single strand of twisted fibre made from
moss was presumably also used in the seam (fig. 21.3).
Neither of the materials have been identified yet. The
composite caulking was tarred (the scent was still clearly
present), pressed into the seams with moss lathes, and
clamped into place using type D2/E sintel clamps, which
were placed 6.5-7.5 cm apart, centre to centre (fig. 21.4).
Sintel clamped moss caulking was also used inside the
ship on the seams between the high part of the stem hook
by the bow and the garboards.
The same applied to the butting at the scarfs of the bottom planks on the outside and around the repair planks
against the underside of the bottom to starboard. Several
repairs were also seen. Two small planks in the B- and C
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Fig. 21.3. Detail. The side of the keel section of the stem hook. The
lowest, dark strip is the section of the keel protruding under the bottom.
The light ochre-brown strip above it is the ‘moss yarn’. The lowest, hollow
part of this was filled with the ‘yarn’ of animal hair, which was laid on top
of the keel.

Fig. 21.4. Detail. The keel section of the stem hook (top) and a moss lath
with the print of a clamp above the seam between the stem hook and the
garboard.

strake in the starboard half of the bottom were fitted into
place and sintel clamped all around. A third small plank
was added against the bottom of the A strake on the port
side, with sintel clamped moss caulking all around the
edges. In the afterbody, two cracks in the B strake on the
starboard side were closed using this method. It cannot be
stated whether sintel clamped moss caulking was or was
not used on the clinker-built seams on the outside of the
ship’s sides. A layer of moss caulking had been applied in
the rabbets of the stern hook and on the scarfs between the
stem and stern hook and the planks of the bottom. The
sintel clamps used here had a middle section of approx. 45
mm long.

tween the A- and B strakes, and above the seams between
the B- and C strakes. In the starboard sections of the floor
timbers for frames 17 and 18, pieces had been replaced. We
will come back to this in section 21.2.2.

Frames
Of the frames, twenty (pieces of) V-shaped floor timbers
were found; the parts from the forebody on the starboard
side were still where they were originally located in the
structure (Plate 21.I B). The port sections were gone as a
result of the excavation works of the Deurganckdok. The
sections of the frames in the afterbody had been moved,
broken and/or destroyed entirely by the digger, but the aftmost four floor timbers were still almost entirely complete.
The floor timbers and beams were 20-27 cm wide, varying
in thickness between 12-15.5 cm. The sections of the floor
timbers above the back parts of the stern hook were 1825 cm thick (figs 21.5a and b). The starboard side of floor
timber 8 was the highest one that remained intact and continued to about the top of strake E. The D- and E strakes
were approx. 30 cm wide at that spot. The other frames had
a scarf with the bottom futtocks, to the extent that they
were still present, which extended to the top of strake D at
most. There were rectangular limber holes on the bottom
of the floor timbers and beams: at frame 8 above the seams
between the hook and the garboards, above the seams be592

Some distance from the site where the cog was found, a
futtock was found in August 2002; it had cracked lengthwise and the bottom was flat and oblique. The outside had
been hewn in a stepped line, indicating a top strake that
would have been slightly more to the inside. From bottom
to top, the strake widths were 30, 26, 22, 28, 25.5 and 30
cm respectively. A diagonal hole had been bored through
the bottom strake for a treenail about 3.5 cm in diameter.
The futtock was 1.68 m long and 14 cm thick (Plate 21.I
D). It is very likely that it was a futtock that was on a
crossbeam protruding through the shell between the shell
and the outside of the rising section of a heavy deck beam
knee (see the Nijkerk-II cog, Plate 6.IV B). The futtock
could have come from this ship, but it could also have
been from the Doel-I cog. The gunwale above the crossbeams of the Doel-I cog was approx. 1.7 m high. The futtock is most likely to have come from the Doel-I cog (from
crossbeams 1 or 2). In any case, the narrow strakes placed
one beside the other were definitely placed there.
Keelson with mast step section
Besides the stern hook and stem hook, the keelson was an
important part of the longitudinal rigidity. The keelson
was 9.8 m long and situated above frames 0 through 21,
which meant that it started strikingly close to the stern
(Plate 21.I B). The aft section was 5.5 m long, 13 cm
wide and 11 cm thick towards the stern, and 25 cm wide
and 19 cm thick at the start of the wider mast step section. The mast step section flared diagonally into a section
37 cm wide and 28 cm thick, which was approx. 2.15 m

Fig. 21.5a. The rear four surviving (V-shaped) floor timbers, as they
were found. To the right, the starboard side of the bottom strakes, in the
foreground part of the keelson is visible.

Fig. 21.5b. An overview of the floor timbers still in their original position
under the stem hook. The pieces pulled loose and broken by the excavator
were already removed.

long. The forward section was approx. 2.15 m long; it was
25.5 cm wide and 16 cm thick right in front of the mast
step section, and 15 and 11 cm respectively at the bow.
At the frames, the bottom had been notched to a depth of
approx. 3 cm, depending on the height of the frame, and
the remaining pieces fell in between them. The corners
of these pieces had been chamfered in a slight curve here,
creating the appearance of small archways. A rectangular
hole was cut into the top of the mast step section for the
heel of the mast. The hole was above frames 14-15. A
water drainage hole had been bored into the ‘bottom’ of
the hole, emptying out in between the frames.

Ceiling
The ship had an open ceiling, of which the majority of the
A strake and a fragment of the bilge ceiling (B strake) on
the starboard side were still present. The A strake (still)
consisted of two planks that were put on top of each other
with a sloping flat scarf measuring 58 cm in length. The
ends are 1.5 cm thick and were projected above the other
plank. The planks have a thickness of 4.5 to 5.5 cm. The
B-strake fragment is 4 to 4.5 cm on the side.

Riders
The mast step section received extra support on each side
from three riders placed on floor timbers 14, 15 and 16.
They were notched at the bottom so they could cover the
A ceiling strakes entirely and partially cover the ends, with
an oblique surface where they were fastened on a part of
the probably roof-shaped finished tops of the bilge ceiling
(figs 21.6a and b).

Crossbeams with knees, beam-head guides, stringers,
deck(s), windlasses and pump(s)
The ship parts protruding above the bottom of the ship
were not found on the site. Judging by the measurements
on the bottom of the ship and the long keelson with the
mast step section, one can assume that the Doel-II cog
was a mid- to large-sized ship, which almost certainly
had shell-protruding crossbeams with knees, beam-head
guides, stringers, a deck or multiple decks, windlasses,
and one or more pumps.
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Castles
It is impossible to offer any certainty as to whether the
ship had one or two castles, but it certainly seems quite
possible that it would have had an aftercastle.

Repairs
The description of the sintel clamped moss caulking also
mentions the small repair planks in and on the underside
of the bottom of the ship (fig. 21.7). These are almost certainly repairs that were made when the ship was still sailing. It is surely no coincidence that frames 17 and 18 had
also been repaired (Plate 21.I A, B and C). The ship had
to have been severely damaged in that spot and then repaired. A point of interest is the two (new) wedge-shaped
and, judging by their shape, were presumably applied
by the carpenter without removing the ceiling strake. In
other words, the pieces were inserted by sliding them in
under the ceiling strakes. The two tears in the B strake
of the bottom of the ship that were patched with sintel
clamped moss caulking were almost certainly repaired
at the end of the build. It seems likely that the ship was
fairly old (several decades?) at the moment it sank fully.
The extent to which the underside/front of the hook was
worn down is impossible to say.
Woodworking
The pieces of the ship that survived were made of oak
(Quercus spec.). The planks were sawed and contoured by
a squaring axe and/or an adze; the frames were probably
hewn from tree trunks, contoured, and smoothed with
an adze. The stern- and stem hooks were taken from long
trunk sections with a large side branch.

Fig. 21.6a. The underside of the keelson with notches for the frames.
The three riders on the starboard side with the notches for the A ceiling
strakes and the chamfered notches at the ends with which they rested on
a section of the roof-shaped top of the bilge ceiling-strake.

Fig. 21.6b. The same, with the A ceiling strake (with scarf) and the
fragment of the bilge ceiling in situ.
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Fastenings
The frame sections were in principle fastened with two
oak treenails (Ø 2.9-3.7 cm, most between 3.2 and 3.5
cm) on each plank width. With the exception of 21, the
keelson was only fastened with one treenail on the frames
and keel sections of the stern and stem hooks. Frames 13
to 16 had two treenails placed in alternating positions.
Some treenails had a slightly curved head on the outside
of the ship, rising somewhat from the shell (fig. 21.8).
Other had wide wedges and a dowel was seen at one
treenail. The wrought-iron nails that were used for the
clinker-built fastenings were completely dissolved by the
salt (ground) water. The impressions made by the nails
indicated that they had heads measuring about 30 mm
in diameter, while the nail holes indicated a rectangular
shaft measuring a section of 5x6 mm. The only piece of
bottom strake with those visible marks had had nails that
were placed at irregular intervals, varying from 12 to 18
cm. The wrought-iron sintel clamps were also dissolved
entirely. The mid-sections were about 45 mm long. The
riders were presumably only attached after the ribs and
ceiling strakes were attached to the shell with treenails,
and may have been attached only to the floor timbers, and
partly with blind treenails.

Fig. 21.7. One of the repair planks on the underside of the bottom,
sealed all around with sintel clamped moss caulking.

21.3 Construction data
Obviously, the parts of the ship that were found offer insufficient data to fully reconstruct or describe the vessel. It
is only possible to make definite statements regarding the
bottom of the ship, along with the stern and stem hooks,
the keelson and riders, and the ceiling strakes. Viewed
collectively, however, that does constitute enough information to compare the shipwreck with the other cogs in
this study and offer a reliable impression of which type of
ship it was and what the dimensions, shape and presumable structure would have been.
21.3.1 Design
The bottom of the ship as found at the site displays
enough characteristic elements to state with certainty
that it was a vessel in line with the cog-building tradition. The six strakes of the bottom (three on either side of
the stern and stem hooks/keel plank sections) were most
likely entirely carvel-built. There is a chamfered overlap
on the C strake on the starboard side, which indicates
that the aft (and presumably also forward) sections of the
D strakes were the first that were clinker-built. It is very
likely that all the strakes from stern to stem were clinker-built, starting from the transition between the D- and
E strakes.
Lines
The bottom of the ship follows the lines characteristic
of cogs, with hardly any straight sections, gradually
transitioning into a steep afterbody and forebody. The
underwater body probably curved more sharply towards
the stern. The transition from bottom to sides consisted
in any case of two, but probably three strakes (D through
F), placed snugly against each other at an increasingly

Fig. 21.8.
the shell.

Detail. Two treenails with a convex head that protrude from

steep angle. That transition would have been more fluid
towards the stern and stem. The vessel undoubtedly had
a plumb stern and stem and most likely also had everted
sides. When viewed from above, the ship was very probably shaped like a half-walnut, with the afterbody being
a bit narrower than the forebody. The lines and top view
were comparable to the Bremen cog, the Nijkerk-II cog
and the Doel-II cog (see figures 1.1a and b and Plates 6.V
A and B and 20.I).
Measurements of internal structure and tonnage
It goes without saying that it is not possible to offer very
definitive statements about the measurements. Based on
the dimensions of the bottom, the long keelson and the
length from the back of the stern hook to the front of the
stem hook (the keel line), in combination with the presumable rake of the stern and stem and the angle of the
sides in the midship section (these are assumed based on
the data from the Doel-I cog) and the presumable heights
of the gunwale at the stern and stem and the midship section, it is amply apparent that we have a midsized to large
cog constructed with a number of crossbeams protruding
through the shell. We can assume estimates for the primary measurements as provided in Table 1.
Obviously, it is not possible to offer any statements about
the internal structure of the ship. There is a notch on the
front of the floor timber at frame 16, on the starboard
side, measuring 34 cm in length and approx. 3 cm in
depth, with a rabbet of 4x4 cm near the turn of the bilge.
Parts of a transverse bulkhead may have been located
there. However, these features are located under the ceiling, so they certainly would not have been in place when
the ship was sinking. The total cargo capacity of the ship
was almost certainly more than 100 gross tonnes.
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Table 1. Principal dimensions of the Doel II-cog
Length of the keel (including the stern- and stem hook)

ca 13.0 m

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

ca 12.0-12.3 m

Greatest width of the bottom

ca 3.0 m

Overall length at gunwale level

ca 18.9-19.6 m

Overall width at gunwale level (at the frames 17-19)

ca 6.5- 6.7 m

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

ca 4.5- 5.0 m

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

ca 5.5- 6.0 m

Height of the side amidships (keel line to top gunwale level)

ca 3.8- 4.1 m

Length-width ratio of the bottom

ca 3.9-4.1:1

Length-width ratio at gunwale level

ca 2.9:1

All measurements are rounded to the nearest 10 cm

Materials
The parts of the Doel-II cog that were found were all
made out of oak (Quercus spec.). The planks were sawed
with the grain or quarter-sawn. The stern- and stem
hooks/keel sections, floor timbers and beams were cut
from tree trunks and trunk/branch sections, contoured
and then smoothed with an adze. The wooden treenails
and moss lathes were made out of oak as well. Some treenails had a slightly curved head on the outside of the ship,
rising somewhat from the shell, while others had a wide
wedge. A dowel was seen at one treenail. The nails that
were used had round heads measuring about 30 mm in
diameter and a rectangular shaft. The caulking material
in the seams was made out of two singular strands of entwined ‘thread,’ one made from moss and the other from
animal hair. They were pounded into place side by side,
held in place with oak wood splints (moss lathes) and
fastened with wrought-iron sintel clamps.

21.3.2. Construction: techniques and sequence
For these aspects, please refer to what has been written
about this on the Nijkerk-II cog (Section 6.3.2).

21.3.3. Characteristics
The characteristics of the bottom of the Doel-II cog are
the completely carvel-built construction, a keel that consisted solely of a stern hook and a stem hook with long
keel part sections, which had been fastened to each other
with a flat nibbed scarf, and the caulking material in the
seam which was made not from the usual moss, but from
two strands or ‘threads’ of moss and animal hair respective596

ly. Regarding the lines and construction of the upper parts
of the ship’s hull, please refer to the Bremen, Nijkerk-II
and Doel-I cog.

21.3.4 Use
Function
Obviously, it is not possible to offer any statements about
the usage of the ship. It can be assumed that it was used
as a trading vessel, as the most likely option.
Wear and repairs
The repair planks against the underside of the bottom
were undoubtedly applied when the ship was sailing.

21.3.5 Wreck formation and embedding
The upside-down bottom could have come from a ship
that had been wrecked previously, but it is also entirely
possible that the ship’s hull broke apart at the turn of the
bilge, after which the sides etc. floated away. These events
must have taken place during a catastrophic storm surge,
possibly the same that capsized the Doel-I cog. The bottom structure of the ship was covered by sediment after
definitively sinking at the findspot in the Tonnekin.

21.4 Model
No scale model was made of the Doel-II cog.

21.5 Inventory
There were no objects found near the wreck.

21.6 Cargo and merchandise
No cargo or merchandise was found.

21.7 Ballast
No ballast was found either.

21.8 Dating
Sintel typology and a carvel-built bottom
The imprints of the sintel clamps that were fully dissolved show that the sintel clamps were sintel type D2/E,
conclusively dating the build back to the first half of the
14th century. A complete carvel-built ship’s bottom, as
seen in cogs in this study, is only known in ships built
before ca 1300.
Dendrochronology
Seven samples from the Doel-II cog were tested at the
Laboratory of Wood Technology (UGhent-Woodlab) in
Ghent, Belgium.3 One sample still had 13 sapwood rings.
Afterwards, the individual growth rings were compared
and a middle curve Cog1m could be calculated. A proper
match was found using chronological referential information from the Baltic area (what is now Poland and eastern
Pomerania/North Poland). The final date determined for
dendro-code Cog1m is 1326, logged after AD 1328 +9/6. For the complete report, which also covers the area of
origin for the wood from the Doel-I and Doel-II cogs,
see appendix. The vessel was almost certainly built in the
second quarter of the 14th century.

21.9 Summary

which included a long keelson. What is remarkable is the
completely carvel-built shell of the bottom of the ship,
the keel that was comprised only of a stern hook and a
stem hook, rather than a stern- and stem hook with a keel
plank in between, and the use of ‘threads’ of moss and
animal hair as caulking for the sintel clamped moss caulking in the seams of the bottom. The two repair planks
that were inserted, 2 m and 2.5 m long, and the repairs
made on frames 17 and 18 suggest substantial damage to
the ship, which was sustained during the use of the ship
and then repaired. With the measurements of the bottom
of the ship, using the angles measured on the Doel-I cog
at which the sternpost and stermpost and the sides curve
outwards relative to the keel line, it can be assumed that
the Doel-II cog had the preliminary estimated measurements displayed in:
• Length over the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

ca 18.9-19.6 m
ca 6.5-6.7 m
ca 4.5-5.0 m
ca 5.5-6.0 m
ca 3.8-4.1 m

Dating
During the visit on 20 August 2002, the impressions
made by the sintel clamps already suggested that the cog
must have been built during the first half of the 14th century. Tree ring testing (dendrochronological analysis) confirmed this. The wood that was analysed originated from
eastern Pomerania, North Poland and Poland itself. The
felling date of the dated trees with which the ship parts
were made dates back to after AD 1328 +9/-6, which
seems to confirm that it was built somewhere in the second quarter of the 14th century. Indications of a date for
the disaster/when the remaining wreckage sank can only
be extrapolated from the repairs that were found. Estimating an age of several decades certainly seems acceptable.
Therefore, it is very likely that the shipwreck occurred in
the third quarter of the 14th century. The use of animal
hair as caulking was predominantly seen in the Baltic region. Together with the origin of the wood that was used,
that could mean that the ship might have been built in
Baltic coastal region of northern Germany/Poland.

Ship
Even though no more than a large part of the bottom of
the ship was found, it can be assumed that it concerns
the remaining wreckage of a mid- or large-sized cog,
judging by the lines of the ship and the various parts,
3.

Haneca, 20 March 2003, report on dendrochronological research: Cog ships at Deurganckdok.
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The Kraggenburg cog1
22.1 Find conditions1
22.1.1 Discovery and investigation
In May 2007, ship’s timbers were found during excavation work for water features at the then still future
Brennels Buiten experience centre near Kraggenburg in
the Noordoostpolder. The find was reported via Nieuw
Land Erfgoedcentrum to the Rijksdienst voor Archeologie, Cultuurlandschap en Monumenten (RACM), location
Lelystad. RACM staff visited the site on 23 and 24 May.
On 15 June it was reported that more ship’s timbers had
been discovered, but that this time the timbers were not
loose pieces, but a fragment of a ship with the timbers still
more or less in place. The nature of the ship’s parts found
(a stern hook, relatively heavy parts of the frame, a part
of the widened mast step of a keelson, a number of floor
timbers and a part of the bottom whose timbers were still
connected, (fig. 22.1) and that of a number of the finds,
including sintel clamps and fragments of near-stoneware,
led to the assumption that the wreckage had to be that of a
cog, and quite an old one at that. During the inspection in
May of 2007, a dendrochronology sample had been sawn
out of the ship’s timber. The pieces of ship’s timbers found
unattached to the remains of the ship had been transferred

Fig. 22.1. Overview of the wreck as seen from starboard aft. Open day for
the public on 17 July 2007.

1.
2.

3

to the RACM workshop in Lelystad. As part of the programme of the International Field School for Maritime
Archaeology Flevoland (IFMAF), the wreck was studied in
an exploratory manner in July 2010.2 It was subsequently
re-covered with soil pending a full investigation.

22.1.2 Geology and stratigraphy
The Pleistocene surface and the cover
The presence of the Vecht/Zwartewater river basin running from east to west and the original ‘De Voorst’ peninsula determine the structure of the soil in the south-eastern part of the Noordoostpolder. The former river bottom
of the main stream is > 8 m -NAP, while the Pleistocene
surface is rapidly rising on both sides of the stream. At
the site of the cog, north of the north-western tip of the
‘peninsula’ still present in the underground, the top of
the Pleistocene sand lies at approx. 1.2 m below surface.
A Pleistocene stream channel lies directly south of the
site, probably the most south-western course of the Steenwijker Aa/the Steenwijkerdiep, which had run along the
moraine about 1 km north of Vollenhove and probably
bent southwards somewhat west from the find spot of the
cog. From there it had run into the main stream of the
Vecht/Het Zwartewater. At the location where the cog
was found, this channel bottom is located at approx. 6 m
-NAP (fig. 22.4). It is not possible to say how far west the
coast was at the time of the sinking of the cog. Before the
sea flood of 1170, the western border of the country would
have stretched far above the island of Ens (Schokland).3
Description and dating of the soil profile
The topsoil is approx. 30 cm thick. Underneath is a sandy
Almere-clay deposit. This deposit is somewhat layered
at the top, with at the bottom some more humus bands
than higher up. Under the topsoil, shell remains of the
ZU IV layer were found. The Zuiderzee layer cannot have
been thicker than 25-30 cm, while the top of the Almere
deposit has been ploughed. The wreck lies on the Pleistocene sand(cover). During the wreck formation process, the
ship is likely to have caused a ‘pit’ in the sand. The origi-

Translated by Stefanie Hoss
Blok & Van den Hoek, 2017. The scattered parts of the wreck lay and lie on lot T 25, 171-176 m from the shoring of the ship’s route Zwolse Vaart
and 6.5-8 m from the centre of lot T24/25. The site is located approximately 3.8 km west of the port of Vollenhove (figs 22.2 and 22.3). Topographical Map 21 A Ens, (global) coordinates 188.570/521.960, with the highest parts at ca. 1,2 m below surface (between ca. 3,75-4,3 m -NAP). The
former water depth at the site was approx. 2.4 m, Hydrographical Map 1921, medium low tide.
Van der Aa 1848, 816.
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Findspot of the Kraggenburg cog.

Fig. 22.3. Topographical and Military Map of the Kingdom of the Netherlands (scale 1:50.000) from 1861 with the location of the Kraggenburg cog and
Vollenhove castle.
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Fig. 22.4. The location of the Kraggenburg cog slightly to the north of the stream channel (Steenwijker Aa/Steenwijkerdiep) in the Pleistocene surface
and the depth of it (after Wiggers 1955, appendix 2).

nal top may thus have been slightly higher than the depth
of approximately 1.2 m -below surface recorded with the
wreck. During the 2007 survey, a hard peat/bog iron layer
was found in the recently dug drainage trench, in which
the wreck had been discovered (and damaged), at approx.
3.5 m below surface. This could indicate the bottom of a
stream channel, which was covered by sand. The soil profile cannot provide any dates relating to the sinking of the
ship other than that it must have taken place (some time)
before approx. 1600.

22.1.3 Medieval habitation
The medieval settlement closest to the find spot of the
wreck was Vollenhove. The completely disappeared castle
of Vollenhove, which had been located directly south of
the church at the harbour, had been founded in 1168 by
Godefried van Rhenen to keep the neighbouring Frisians
4.

Van der Aa 1848, 815-822.

in check. In 1354, Vollenhove received city rights from
Jan van Arkel, the bishop of Utrecht. In the first half of
the 14th century, the castle and the city had experienced
turbulent times: the castle had been besieged in 1309 by
the independent peasants of nearby Stellingwerf. The then
bishop of Utrecht, Guido van Avesnes, had come to the
relief of Vollenhove with a considerable army in ships.4

22.1.4 Condition and wreck formation
Condition
The ship’s fragment (most of the bottom of the ship with
a number of floor timbers still more or less in place) lies
almost horizontally in the sand. The approximately 50 cm
wide drainage trench responsible for the discovery of the
ship was dug at an angle through the starboard half of the
bottom (fig. 22.5). During this, the shell planks plus the
601

parts of the frame above them and the keelson with riders
were severely damaged and moved. The detached stern
hook was found about 50 m away from the ship’s fragment; a loose frame was even found about 300 m south
of it. Prior to the excavation work for the water features,
the wreck probably consisted of almost the entire bottom of the ship with at least one stern hook and the keel
plank, the first two strakes on either side of the keel plus
large parts of the third bottom strakes. Next to the stern
part of the ship lies a part of the clinker-built shell of the
starboard bottom. There were at least ten floor timbers on
the bottom, while the pieces of keelson and riders were
probably still attached to the frames. A few V-shaped floor
timbers were found near the ship’s fragment. It is not
clear whether they were moved as a result of the recent
excavation work or whether they were already washed out
of the ship’s hull during the wreckage process. The same
may apply to the stern hook and the frame found loose,
while they may also have been pushed off the bottom as
a result of the movement of ice. The quality of the wood
varies between very poor and reasonably good.
Wreck formation
The vessel probably got stuck on the shallows with a
south-westerly wind (storm?) and worked its way through
the thin Almere clay package and into the underlying

sand(cover) fairly quickly. It is also likely that the elements of the vessel became detached quite soon after the
stranding, with the sides at the turn of the bilge breaking
up, collapsing and drifting away. In most cogs, as here,
the bilges are quite vulnerable because the scarfs between
the floor timbers and the first futtocks are usually located
at the lower two or three strakes of the sides (Plates 6.I
and 6.II A and B of the Nijkerk-II cog). The remaining
bottom with frame and keelson was then covered with
Almere-sedimentation layers and finally with a thin package of Zuiderzee deposits.

22.2 The ship
Initially, no more could be said about the ship’s fragment
and its various parts than what could be seen through observations at the wreck on 17 July 2010 during the ‘open
day’ for the public at the excavation site plus observations
on the pieces found previously that had been taken to the
RACM in Lelystad in 2007. The report of the IFMAF
exploratory study day in 2010 was published in 2017.
A number of dimensions and details of the parts and the
ship’s fragment were derived from this and incorporated
into the present text in mid-2018. However, the following is mainly based on the similarities and differences that
could be identified in this study thanks to the writing up
of the reports of all the other cogs. All the ship’s timbers
that were excavated are of oak (Quercus spec.).
The bottom and the sides
It can be said with certainty that the bottom consisted of
the keel, the stern and stem hook and three strakes on either
side of them; also that the ship had been carvel-built, turning into lapstrake or clinker-built construction both aft and
fore. On the port side of the afterbody, only a few fragments
of shell planks from the side were found. Other parts of the
sides (shell planks, frames and ceiling boards) were not discovered. The preserved part of the underwater hull is about
9 m long. The largest width of the bottom is 2.5-2.7 m.

Fig. 22.5. View from rear to front, with on the right the drainage trench
slanting through the starboard part of the bottom and on the right separately found ship parts and washed-up timber. Open day for the public on
17 July 2007.
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Keel
The keel has been preserved at a length of 6.1 m and is
striking in its thickness and width. At frame 4, the width
is 11 and the thickness 13.5 cm, at frame 10 respectively 15 and 15 cm, while at the scarf with the stem hook,
the keel is 10 cm wide and 13 cm thick. The thickness
of the bottom planks varies between 3 and 4 cm. These
measurements mean that the keel is more of a keel beam
than a keel plank. The latter is common for most of the
cogs in this study, with a thickness of 2.5 to 3 times the

thickness of the planks almost being the rule. To the fore,
the keel beam has a sloping flat scarf (the connection to
the stem hook). The aft is broken off, so that the full
length of the keel (including the stern hook) cannot be
determined. Between frames 6 and 7 there are three or
four nails that were driven into the wood from the inside
to the outside, while between frames 9 and 10, three
nail tips were discovered that had been inserted from the
outside and then bent and hammered down, plus a nail
hole. They lead to the assumption that the keel beam was
composed of two parts connected by a sloping flat scarf of
approx. 1.5 m.
Stern- and stem hooks
The stem hook found loose had been broken in two parts.
The horizontal (keel) part includes the sloping scarf with
the keel of approx. 1.3 m long. The chamfered stern part
of the hook is about 1.25 m long and protrudes up to
about 1.1 m above the keel line. The front line of the
stem hook has a rake of approx. 122°. In the sides of the
stem hook, rabbets have been cut in order to attach the
first ca 70 cm of the garboards (in the keel section) with
nails. In the stem section, there are rabbets for attaching
the plank ends of the strakes with nails (Fig. 22.6). At the
top there is a sloping lip scarf forming the connection to
the stempost (which has not been found). The stern hook
and sternpost were also not found.
Strakes
The garboards or A strakes are ca 35 cm wide, the B- and
C strakes are 40-43 cm wide and 3-4 cm thick. The garboards were almost certainly composed of two planks,
while the B- and C strakes were made up of at least three
planks. The planks of each strake had been joined to each
other with sloping flat scarfs of ca 40 cm long and connected with nails. The overlapping board ends protrude ca
1-2 cm out of the sheathing. The clinker-built joints were
made with iron nails with a length of 60-100 mm, which
have relatively flat heads with a diameter of 28-30 mm.

Fig. 22.6. Reconstruction of the front section of the keel beam with stem
hook. Drawing after: IFMAF Blok & Van den Hoek 2017, fig. 3.10.

5.
6.
7.

Blok & Van den Hoek 2017, 24.
Nijkerk-I cog, Chapter 8, Section 8.2.2.
Vlierman 1996a, 58 table II.

Caulking method: sintel clamped moss caulking
The carvel seams of the bottom were sealed on the outside
with sintel clamped moss caulking. The clinker-built part
was caulked at least on the inside, but probably, judging
from the date of the wreck (Section 22.8), most likely also
on the outside. The latter could not be determined with
certainty, because the wreck was not dismantled and the
seamed parts are in fact no longer available. It is striking
that the carvel seams of the bottom on the inside have sintel clamps applied every 25 cm or so and that it appears
that the seams, which have an inverse V-shape, cover all,
or most of the thickness of the plank.5 This has only been
observed once before, in a 13th-century cog.6 The sintel
clamps that were used are of the D2 type, which was in use
between ca 1275-1350.7
(V-shaped) floor timbers
Indications for at least 19 frames could be established. In
addition to the wreckage, some parts of the frame were
found loose. The floor timbers are 14-21 cm wide and 13-17
cm thick. Three of them are the narrowest; they sit about
25-30 cm apart and have inverted trapezoidal limber holes
on the underside. Two of the limber holes are above the
seams between the keel and the garboards and one above
the second and third strake on either side of the keel. The
floor timbers are fastened to the keel with one wooden pin
and connected to the shell planks with two pins (Ø 2.5-3
cm) per plank width. Nail holes were present on the sloping
scarfs found on the floor timbers (the scarfs joining them
to the futtocks that had originally been on top of them).
These nails had been hammered through the thin ends of
the futtocks instead of a wooden pin. Next to the wreck, at
least one piece of a futtock was found. On the stepped outside, flat surfaces of the plank widths of five clinker-built
strakes of the shell can be seen. The height of the flat surfaces/width of the planks varies between 25 and 32 cm. The
V-shaped floor timbers in the fore part of the bottom are
not connected (with treenails) to the keel beam and stem
hook. Two square holes were cut in the upper part of the
foremost floor timber/frame of the bottom that was still
present (figs 22.6 and 22.7a and b). They will be discussed
again later in connection with the keelson/mast step.
Keelson/mast step
The beam found in 2007, which had been broken into
pieces and had the hole for the foot or heel of the mast
was broken off at one end. The other end, the front end,
was probably ‘cut off’ at an angle by a machine during
excavation work. The almost 2.5 m long piece could be
reconstructed back into its original position during the
exploratory study in July 2010. The almost rectangu-
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Fig. 22.7a. The front part of the bottom, seen from starboard, with on
the right the floor timber with the two rectangular holes.

Fig. 22.7b. Overview of the bottom with on top left the recent disturbance of the drainage trench. In the middle of the front, the floor timber
with the two rectangular holes and the light coloured narrow keel beam
underneath. Next to/under the bottom planks in the foreground are pieces
of (light brown) washed-up wood.

lar shape of the thickest part with the hole (dimensions
30x12.5 and 8.5 cm deep), the mast step section, seems to
have been part of a long type of keelson. It is widest at the
hole and gets both narrower and less high towards aft and
fore. The underside of the keelson has cut-outs to fit over
the frames. Instead of a long keelson there may have been a
shorter one, similar to the one found in the Marknesse cog
(Section 12.2.2 and figs 12.15a and b). Nevertheless, it is
remarkable that in the Kraggenburg cog, two rectangular
holes were cut in the front of the floor timber on the bottom, in which vertical posts must have stood. The foremost
part of the mast step/keelson had been attached in between
the holes at the frame (figs 22.7a and b). The slightly dried
up upper part (showing cracks) in the flat part of the leftmost frame at port side is probably where one of the riders
was attached, while the part above the keel, on which the
mast step section probably rested, is slightly higher than
the rest. In the Marknesse cog, two of these holes have also
been found at probably almost the same place in the ship
(figs 12.15a and b). However, they had not been made in a
frame, but in a short, thick plank, which had been recessed
into the top of two frames and attached. In the case of the
Marknesse cog, it is assumed that the vertical posts formed
part of a box-shaped construction protecting a removable mast and kept it free of the load in the hold (Section

12.2.2, figs 12.23a and b and Plates 12.II A, B and C).
Remarkable are the two rows of treenail holes in the step
for the mast, one of which is located above the frame. Usually one treenail-sized hole is used to discharge the rainwater that runs down from the mast. The other holes may be
related to an earlier use of the piece of wood.
Repairs
On the bottom, a number of repair planks were found
above bad spots in the planks. They have been attached
with nails. Some of them are partly below the frames,
from which it can be deduced that they were probably
already installed during construction.

22.3 Reconstruction
The above observations and data are insufficient to make a
definitive analysis and reconstruction of the vessel. However, it is certain that these are the remains of a cog. It is
not possible to say whether it is a large cog (with a longitudinal keelson, integrated mast step section and protruding crossbeams) or a smaller, seagoing cog. The latter,
however, seems the most plausible.

22.4 Model
No scale model of the Kraggenburg cog has been made.

find number is mentioned. In the list of objects, the other
find numbers of the sherds belonging to the same jug or
pot are given in brackets behind the description.

22.5.2 Ship’s equipment and inventory

22.5 Inventory
In and near the wreck a number of objects or parts thereof were found that were part of the ship’s inventory and
equipment.

Ship’s equipment
A few pieces of rope are the only finds that can be placed
in the category of ship’s equipment.
Operational equipment
There were no items found in this category.

22.5.1 Distribution of the finds
The locations of the finds in 2007 have not been measured
in. During the investigation in 2010, the X and Y coordinates in relation to the main ribbon were determined, the
Z coordinates in relation to NAP. Due to the lack of sufficiently correct data, the tables simply state the finds from
the category in question. Whether they were found in the
aft, middle or foreship or outside is not taken into account
here. The numbers of the objects shown in the text, the
find list and in the tables are the field find numbers. With
the stoneware and earthenware sherds, only the lowest

Administration and navigation
Nothing from this category was found in the wreck.
Tools
A number of tools were found in and near the wreck. An
axe with handle and a carpenter’s adze represent the carpentry tools. A marlinspike belongs to the craft of rope
splitting and sail making, while a grindstone should be
classified under miscellaneous. The axe (Fig. 22.8-32)
is of the standard axe type with an almost symmetrical

Table 1. Distribution of items
Category
1. Ship’s equipment

line

2. Operational equipment

-

3. Administration and navigation

-

4. Tools

axe with handle, carpenter’s adze, marlinspike, grindstone

5. Household items

-

6. Cooking, eating and drinking

bricks, fire tongs or trivet, flint, peat, coal, sherds of
Kugeltopf (globular) pots and stoneware

7. Victuals

sherds of blue-grey and stoneware, bones

8. Personal equipment/weaponry

-

Table 2. Ship’s equipment
Category

Item

Number

Findspot

1.1 Ground-tackle

-

-

-

1.2 Sails

-

-

-

1.3 Cordage

line

3*,9*

-

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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Fig. 22.8.
nails (4).
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60

46

The axe with handle (32), the adze hammer (46), the split pin (6), the fire tongs (60), the blue-grey ware jug (13), a sintel clamp (4) and

cross-section.8 The cutting edge is damaged so that it
cannot be said with certainty that it was a symmetrical
axe. It may have been sharpened as a left-handed broad
axe. The elongated triangular blade has a fairly straight
top line that continues to the eye. The lower line of the
leaf is also almost straight and runs diagonally up to the
eye. The front of the eye runs diagonally backwards to
the also sloping and slightly hollow lower line. The shape
of the axe is very similar to the axe from the Nijkerk-II
cog.9 The handle of the axe is 33 cm long and ca. 3 cm
wide, ca. 4 cm at the top near the eye. The handle has an
oval section and was broken into three pieces. The type of
wood has not yet been determined.
The (ship) carpenter’s adze (Fig. 22.8-46) is the other
piece of carpentry equipment. The blade is relatively
strongly curved and has an edge of 55 mm wide. The
hammer part is forged octagonal, while the two sides
flanking the eye are extended downwards, as it were, in
order to better attach the adze to the handle (which was
not found). The adze is very similar to the example from
the Dronten-I cog.10 The third tool is a split pin or marlinspike, made from a cut-off antler point of a red deer
(fig. 22.8-6). The curved point is worn smooth by splitting. Higher up, clear wear and tear from prolonged use
can be seen. At the top, a small hole has been drilled at
an angle, through which a string or leather strap could be
attached, for example, to hang the marlinspike on a belt.
The fourth object in the tool category is a rounded/wornoff piece of red sandstone (41). The stone has almost certainly been used as a grinding stone. There may be traces
of soot or fire on it, which cannot be explained very well.

Household items
There were no household items found.
Cooking, eating and drinking: fireplace
A true fireplace was not discovered. However, a number of
pieces of red brick (very large and thick bricks) have been
found, some with soot or fire marks (14, 18, 21, 26, 33
and 47). Two pieces (26 and 33) are almost complete and
measure 28x14x6.5 cm and 27.5x13.5x6.5 cm, respectively. They were almost certainly part of a fireplace consisting of a flat wooden box.11 In the Kraggenburg cog, a
similar box was probably filled with sand with the bricks
side by side (a floor) on top. The fact that the crew had
used fire and/or cooked on board can also be deduced from
the remains of fire tongs (fig. 22.8-60), whose pieces are
incomplete and bent. The fire tongs from the Dronten-I
cog (fig. 11.20-20 and 20a) and the Marknesse cog (fig.
12.26-13) are comparable. The two pieces of peat (42 and
53) and a piece of coal (22) also point in that direction.
Furthermore, a number of lumps and chunks of flint (1, 2,
4 and 11) have been found, which may have been intended to make fire.
Cooking ware
The small sherds of Kugeltöpfe (13, 30, 34 and 56) are the
only sherds found that can be attributed to one or more
cooking pots.
Tableware
Two wall sherds of near-stoneware (25 and 58) may have
come from a (drinking) jug. They have a greyish yellow
sherd and yellow stripes on the outside.

Table 3. Tools
Category

Item

Number

Findspot

4.1 Carpentry

axe with handle, carpenter’s adze

32, 46

-

4.2 Caulking/maintenance

-

-

-

4.3 Splicing/sailmaking

marlinspike

6

-

4.4 Miscellaneous

grinding stone

41

Table 4. Cooking, eating and drinking
Category

Item

Number

Findspot

6.1 Fireplace

bricks

14, 18, 21, 26, 33, 47

-

6.2 Fire-tending tools

fire tongs, flint

60, 1*, 2*, 4, 11*

-

6.3 Fuel

peat, coal

42, 53, 22

-

6.4 Cooking ware

Kugeltopf sherds

13, 30, 34, 56

-

6.5 Eating and drinking gear

sherds proto-stoneware

25, 58

-

8.
9.
10.
11.

Vlierman 1985b, 34.
Chapter 6, section 6.5.2, figs 6.49 and 6.50 A en B; Vlierman 1985b, 46-48, fig. A 3.
Chapter 11, section 11.5.2, figs 11.21-11.23; Reinders et al. 1980, 14 and Appendix 3.
See the Nijkerk-I cog, chapter 8, section 8.5.2 and figs 8.50, 8.51 and 8.52.
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Victuals
Sherds of at least three large near-stoneware jars have been
found (12, 39 and 54). The first has a pinched foot and a
finely ribbed neck, of which the upper rim was smooth.
The outside is brown-grey, the inside greyish yellow. A
second large near-stoneware jar (39) has a dark grey sherd.
The outside is greyish brown, while the inside is striped
greyish orange. Presumably the upper rim had a collar
neck. The jar is probably directly comparable to jar 2
from the Dronten-I cog.12 The sherds of the third jar (54)
are orange on the outside (discoloured?). There seems to
be soot on the inside. It is possible that the sherds come
from a jar that had been broken long before the sinking
of the ship, of which a part had had a second function.
The sherds of a fourth jar that may have served as a beverage container are made of blue-grey pottery. The jar has
a more or less flat bottom with (four) squeezed-out shell
feet, an inverted pear-shaped body, a short narrow neck
with a collar edge and a sausage ear (figs 22.8-13 and
22.9). The near-stoneware jars undoubtedly come from
Langerwehe/the surroundings of Cologne, the blue-grey
jug from Elmpt. The bone fragments (18 and 49), which
are unidentifiable, undoubtedly originate from meat that
was once consumed on board.
Personal equipment/weaponry
No objects were found that could be classified in this
category.

22.6 Cargo and merchandise
No cargo or merchandise was found in or near the wreck.

22.7 Ballast
No ballast was found in or near the ship either.

Fig. 22.9. Two sherds of a blue-grey ware jar, adze hammer, split pen and
a piece from fire tongs.

22.8 Dating
Soil profile
The location of the cog is close to the coast, where it was
rather shallow due to the nearby high ascending Pleistocene surface. As a result, only a relatively thin Almereand Zuiderzee sedimentation package was able to deposit
there. The homogeneous character of the Almere sedimentation does not allow for subdivision. Therefore, the soil
profile does not provide any other data with respect to the
dating of the sinking of the cog, other than that this must
have taken place (a considerable time) before ca 1600.
Finds
The finds can help dating the sinking of the ship.
‘Kugeltöpfe’ globular pots were in general use at the end of
the 13th and beginning of the 14th century. The sherds
of near-stoneware of three storage jars and a drinking
jug provide the most accurate date for the ship’s sinking.
Near-stoneware precedes fully sintered stoneware, which
was introduced in the years 1320-1330 and became common very quickly.13 It therefore seems very plausible that
the ship sank in the early 14th century or shortly afterwards, as sherds of stoneware would almost certainly have
been found if the ship had sunk any later. The similarities
between the axe and the adze from this cog to the exam-

Table 5. Victuals
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Category

Item

Number

Findspot

7.1 Fresh water supply

proto-stoneware, blue-grey jug

12, 39, 54, 13

-

7.2 Supply of beverages

-

-

-

7.3 Livestock

-

-

-

7.4 Food provisions

boden

18, 49

-

12. Chapter 11, section 11.5.2 en figs 11.29-2 en fig. 11.34.
13. Janssen 1983, 173-175.

ples found on the Nijkerk-II and Dronten-I cogs respectively, plus the pottery found in the latter wrecks support
this date: the Nijkerk-II cog is dated to around 1350 and
the Dronten-I cog to the first half of the 14th century
(with a preference for the transition between the first and
second quarter). Both of these wrecks, even though their
finds are so similar to the Kraggenburg cog, can of course
not provide hard data for the dating of the sinking of the
Kraggenburg cog, but they at least support the date given
by the presence of near-stoneware and the absence of true
stoneware.
Sintel clamps and nails
The sintel clamps used to fix the moss battens and the
moss caulking are of the D2 type, which was in use between ca 1275-1350. Recent research suggests that this
model in particular (fig. 22.8-4) was in use around and
after ca 1300.14 The shape of the carvel seams (triangular over the entire or almost the entire thickness of the
planks), and the presence of sintel clamps applied every 25
cm on the inside above the seams are techniques known
from the 13th-century Nijkerk-I cog and older vessels.
The nails used have rather flat forged heads (fig. 22.8-4)
which generally also indicates a date in the 13th century.
Dendrochronology
Seven samples of the wreckage were taken in 2010 for
dendrochronology. Three were taken from bottom planks
and four from parts of the frame. The three bottom
planks and one of the frames could be dated with the
reference chronologies NLNOOR 1E, NLNOOR 10 and
NLHOOR 01, that is wood used in the Northwestern
Netherlands and in the city of Hoorn, the Netherlands.
The most recent felling date is AD 1310 ± 5. So it is very
likely that the vessel was built between ca 1310-1320.
The full report of the dendrochronological study is given
in the appendix.

22.9 Summary
Ship
The wreck and the parts found loose on lot T 25 in the
Noordoostpolder were undoubtedly the almost complete
bottom of a cog before the disruption during the excavation work for the water features. The ship’s hull probably
broke up relatively soon after the probable foundering on
the hard seabed and not far from the coast. The stern- and
stemposts, the sides and the deck(s) then drifted away.
The objects from the inventory found in the ship indicate
that the ship sank due to a catastrophe and was not sunk
14. Vlierman 1996a, 58 table II; Vlierman, in preparation a; Section 29.2.

intentionally as, for example, a ship at the end of its useful period. Little can be said about the ship itself. What
is certain is that the bottom on either side of the keel
consists of three strakes and that there was probably a keel
beam instead of the more usual keelplank, and that this
keel beam was made of two parts connected by a scarf. It
is uncertain whether the mast step section found with the
hole for the heel of the mast was part of a long keelson
or of a short one, such as was found in the Marknesse cog
(Chapter 12). In other words, it remains unclear whether
we are dealing with a large cog (with a long keelson and
crossbeams protruding through the shell) or with a smaller seagoing cog. Two small rectangular holes that were
observed in the foremost surviving frame suggest a similar
construction as found in the Marknesse cog.
Inventory
Large and thick bricks with burn marks, parts of a fire
tongs, peat, coal, flints and some sherds of ‘Kugeltopf’
clearly indicate that the ship had a fireplace and that
cooking was done on board. The sherds of three large
near-stoneware jars and of a blue-grey jar may have come
from objects intended for storing beverages. A few sherds
are from a near-stoneware drinking jug. An axe with a
handle, a carpenter’s adze, a deer horn marlinspike and a
grindstone are the tools found in the wreck.
Dating
The date of the foundering of the ship cannot be seen
(even approximately) from the disturbance of the soil
profile. The incomplete sediment pattern so close to the
coast and the homogeneous composition of the Almere
package provide no information other than that the vessel
must have perished well before ca 1600. The near-stoneware sherds found in the wreck provide the most accurate
dating of the sinking of the ship. Near-stoneware was in
general use until the introduction of the fully sintered
stoneware in the period ca 1320-1330. The foundering
must have occurred in the first half of the 14th century,
or more precisely, probably in the period ca 1320-1335.
Dendrochronological research has made it clear that the
youngest felling date of the dated wood is 1310 ± 5. This
means that the vessel was most probably built in the
period 1310-1320, most likely in the north (west) of the
Netherlands. The type of sintel clamps used on the caulking on the inside and the shape of the seams of the bottom
planks (which have an inverted V-shape that probably
extended over the entire thickness of the planks) are only
known from vessels dating to the 13th century or earlier.
The construction of the Kraggenburg cog probably represents a transitional phase that may have taken place earlier
in other areas.
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The Kampen (IJssel) cog1
23.1 Find conditions1
23.1.1 Discovery, salvage, field evaluation and investigation
At the request of the Directorate-General for Public
Works and Water Management (Rijkswaterstaat), Programme Directorate for Room for the River (RWS-PDR),
between 15 and 31 October 2012 the Archeologisch
Diensten Centrum (ADC Maritime), working with Baars
CIPRO, performed a field evaluation of a cog-like shipwreck in de Lower IJssel near Kampen (figs 23.1a and b
and 23.2).2 The wreck was found in 2011 during preliminary archaeological research that took place in the context
of activities to dredge the summer bed. Fourteen objects
were found outside of the cog-like wreck, including two
smaller shipwrecks and a number of structural elements
that almost certainly belonged to the cog. The two smaller wrecks were a punt-like boat and a barge-like vessel.
As of January 2015, the ADC ArcheoProjects, represented by W.B. Waldus and K. Vlierman, agreed to lend
Vlierman’s expertise as a senior advisor specialising in
ship archaeology, and specifically his knowledge of late
medieval cogs, to the Isalacogghe consortium.
The overall goal of the project was to safely, professionally and methodically document, salvage and preserve the
archaeological remains from the findspot of the IJssel cog,
in accordance with the tender documents provided by the
Directorate-General of Public Works and Water Management (Rijkswaterstaat) and in mutual consultation with
the archaeological and non-archaeological stakeholders
involved in this project.
The boat and the barge
On 29 September 2015, object 14 which had initially
been typed as a punt was salvaged by the Isalacogghe
team. Based on the information from the 2012 field evaluation, it had already been established that the visible
part of the wreckage strongly resembled a vessel that had
been excavated by RIJP in 1971 on lot K 73/74, approx.
5 km west of Dronten.3 Immediately after the salvage, it
1.
2.
3.
4.
5.
6.
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was evident that the similarities were striking, and that
the near-complete vessel from Flevoland would be able to
provide the missing information for the incomplete shipwreck taken from the IJssel, making it possible to achieve
a full reconstruction of the IJssel boat on paper. An offer
was made to measure the salvaged wreck by hand, draw
the wreck and use 3D recordings of the frames to make
reconstruction drawings. The set of drawings was completed at the end of 2015. After that, I contributed to
the report on the wreck.4 Section 26.1 describes the boat
on lot K 73/74 in Eastern Flevoland, while section 26.2
describes the vessel near the IJssel cog. Section 26.3 describes the barge fragment salvaged on 22 October 2015
that was found beside and partly under the forebody of
the cog. Section 26.4 focuses on the (original) function of
the boats and the barge.
The cog
During the visit to the diving vessel on 23 October 2012,
it was possible to work in direct contact with a diver to
advise on where to look for sintel clamps from the caulking and identify which accessible parts of the wreckage
would be suitable for dendrochronological analysis. At
that time, it was not possible to say anything about the
date of the ship with any certainty. A sample of the sintel clamped moss caulking taken immediately after that
clearly showed that the clamps used here were type D2/E.
This model was in use from the late 14th century to the
mid-15th century.5 The cog was most probably built in
the first half of the 15th century. The Exploratory Field
Survey, Underwater Evaluation6 states that the stem was
found on the south side of the wreck, which was oriented from south-southwest to north-northeast. However,
the shape of the contour line, the windlass cylinder and
beams in appendix 27 of ADC report 3300 suggest that
this must have been the afterbody of the vessel. During
the dig in 2015, it was proven that it was in fact the
afterbody. In some cases, the correct position can be determined at an early stage by looking at the direction of
one or several sloping flat scarfs in the shell strakes. Other
tentative impressions and conclusions in response to the
ADC report, completed at the end of 2014 and provided

Translated by Joy Phillips.
Waldus et al. 2012.
Reinders et al. 1980, 17-29, 43-46 and Appendices 3, 4 and 5; Vlierman 1983, 3-11; idem 2010, 193-194.
Waldus et al. 2018, Chapter 12.
Vlierman 1996a, 53.
Inventariserend Veldonderzoek Onderwater-Waarderend ; Waldus et al. 2012, 31.
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Wreck location

Fig. 23.1a. Ordnance map of Kampen and surroundings, with the cog’s
findspot in the river IJssel (ADC Maritime).

Fig. 23.1b.

The river IJssel at Kampen with the wreck location.

Fig. 23.2. Topographic and Military Map of the Kingdom of the Netherlands (scale 1:50,000) of 1859 with the location of the Kampen (IJssel) cog
marked on it.
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in Chapter 23 of the present manuscript, have not been
taken into consideration. They will be covered later on, in
the definitive description.
On 10 February 2016, the shipwreck of the Kampen
(IJssel) cog (also known as the IJssel cog) resurfaced (fig.
23.3).7 Two days later, it was finally possible to enter the
wreck, which had been laid on a pontoon tied to the IJsselkade, near Van Heutzplein in Kampen (fig. 23.4). It was
the first opportunity to explore the inside of the vessel
and see the complexity of the wreck due to warping and
the detached structural elements still present inside the
shipwreck. Also what this meant for the documentation
and reconstruction of the vessel. The researchers assumed
at the time that it would be possible based on the planned
documentation to create 3D reconstructions of the hull
using 3D photography and special computer software.
The agreement of January 2015 provided for several
days of consulting during salvage and documentation.
Providing some of the documentation and making the
reconstruction drawings of the boat had already changed
this advisory task. During documentation of the loose elements found in and around the cog wreck during the excavation, which had already been salvaged and transported
to Lelystad, I was asked to join the research team.
Based on decades of experience in documenting shipwrecks in the province of Flevoland and reconstructing
all the other cogs found in the Low Countries, it quickly
became clear to me after further investigation of the shipwreck that the 3D reconstruction of the IJssel cog would

Fig. 23.3. The cog being lifted from the river IJssel, 10 February 2016
(ADC Maritime).

probably only be possible if 2D reconstruction drawings
were made first, based on supplementary data collected
manually. Neither the 3D nor the 2D reconstructions
had been taken into account in the agreements with the
commissioning client (Rijkswaterstaat). Based on those
agreements, subsidy applications had been submitted
to various granting authorities.8 In the summer and
early autumn of 2016, there was enough opportunity to
collect the minimum data deemed necessary, based on
the assumption that it would be possible to produce 2D
reconstruction drawings. It was also agreed at that time
that all the research data, photographs and drawings of
the shipwreck and the finds, and the 2D reconstruction
drawings, as well as the monograph on the IJssel cog to
be produced by ADC, would also be allowed to be used
in this overview of all cog finds from the Low Countries.
Reconstruction was able to start in January 2017. During a study trip on 29-30 June 2017, the drawings that
had been made up to that point, at a scale of 1:10, were
displayed in the German Maritime Museum (Deutsches
Schiffarhtsmuseum, DSM) in Bremerhaven.9 The full set
of drawings was completed on 30 November 2017. The
method used for the 2D reconstruction of the cog and the
boat is described in a separate section of the ADC monograph10 and in sections 23.2.1 and 26.2. This information
is vitally important for planning future projects, which
could ultimately consider creating a 3D reconstruction of
the vessel for the purpose of producing lines plans of the
ships and performing all sorts of calculations regarding
water currents, sailing characteristics and so on.

Fig. 23.4. The cog being placed on the pontoon in the IJssel in front of
the Van Heutzplain, 12 February 2016 (ADC Maritime).

7.

For detailed information on the shipwrecks, I made grateful use of ADC Monograph 24 (Waldus et al. 2018). With regards to the principles, organization and technical aspects of the salvage and the 3D photogrammetry etc., please see Chapters 3, 4, 6, 7, 8, and 9 of the monograph.
8. Grants were given by the Netherlands Organisation for Scientific Research (NWO), the municipality of Kampen, the province of Overijssel and the
Samenwerkende Maritieme Fondsen (an alliance of six historical maritime funds in the Netherlands). The project will be published in the International Journal of Nautical Archaeology (IJNA).
9. During the Fourth Project Workshop from the North Sea to the Norwegian Sea – Interdisciplinary studies on the Hanseatic League, FROUG 2017.
10. Vlierman & Waldus. In: Waldus et al. 2018, Chapter 15.

613

23.1.2 Geology and stratigraphy11
The middle and lower IJssel Valley during the Pleistocene/Holocene eras
Based on research in the middle and lower IJssel Valley, it
can be confirmed that the IJssel formed a locally functioning river valley during the transition from the Pleistocene
to the Holocene. Strikingly, the lower course of the IJssel
contains various meanders that are comparable to the
Overijsselse Vecht River in terms of morphology, depth
and date. The Lower IJssel may have functionally been part
of the river Vecht in the Early Holocene. Based on 14C
research, it has been confirmed that the Lower IJssel started to drain water from the Rhine as early as the 9th century. Archaeological finds dating from this period that have
been found in the top layer of oxidized peat support this
date estimate. It was not until the Early Middle Ages that
a definitive breakthrough would have been achieved near
Zutphen, enabling the Middle and Lower IJssel to be connected to the Rhine (again). To date, it is not yet certain
exactly when the delta near Kampen formed. This process
probably started around the Late Middle Ages, when the
growing influence of the sea in the IJssel estuaries led to a
decrease in water discharge. The increasing influence of the
sea and the increased influx of sediment via the IJssel River
eventually led to the complete silting up of the course of
the IJssel and its estuaries. At the beginning of the 17th
century, the IJssel River had become nearly unnavigable
due to its shallow waters. In 1694, the IJssel had silted up
entirely near the junction with the Rhine, so no water was
coming in from the Rhine.

Fig. 23.5.
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The drilling data that is available, combined with official
data on the Current Dutch Elevation (AHN) and depth
measurements of the bottom of the IJssel, make it possible to create a schematic cross-section of the river valley
approximately 1 km west of the Eilandbrug, a bridge in
Kampen (fig. 23.5). There is a layer of peat about 1 m thick
over the Pleistocene sand. On top of that, on the north side,
there is a packed layer nearly 5 m thick alternating between
clay and fine sand. On the south side, this packed layer
consists of coarse sand mixed with gravel, with clay on top.
The bed of the river is in the Pleistocene sand.
‘Medieval water management theory’
Starting from the second series of exploratory investigations at the findspot in 2012, it became clear that the
well-preserved 15th-century shipwrecks were not the only
extraordinary aspect; the context of the maritime landscape also warranted further investigation. The discovery
of three shipwrecks at this location in the IJssel suggested
that these vessels were had deliberately sunk here, presumably with the intent of influencing the river’s course.
Compiling data to test this ‘medieval water management
theory’ played a central role in the dig of 2015. With this
in mind, the first step was to map out the ground layers
around the shipwrecks by taking a series of soil samples.
Perpendicular to the IJssel, a total of five profiles were
sampled from the bottom of the IJssel spanning a distance
of approximately 1 kilometre. These data were combined
with highly detailed data on the topography of the river
bottom that was recorded using a survey vessel. The data
from these ‘multibeam’ recordings make it possible to

North-south profile of the IJssel valley at ca 1 km west of the Eilandbrug (bridge) (ADC Maritime).

11. Much of the information in this section is derived from Waldus et al. 2012, 8-13; Vlierman & Waldus 2017, 84-89 and from Van Dinter. In: Waldus
et al. 2018, 119-133.

connection to the Noorderdiep is clearly evident, but it
is less straightforward to reconstruct the extension of the
channel at the findspot of the IJssel cog, since topographical details are partly camouflaged by the buildings of
Kampen. However, it is possible to reconstruct a channel
oriented in a westerly direction. It is conceivable that the
current Pleviersingel canal and the ditch along Sint Nicolaasdijk in Kampen mark the remaining traces of an IJssel
channel that no longer exists. For now, we will refer to
this channel as the Brunneperdiep.12

Fig. 23.6. Relief map of Kampen combined with multibeam data of the
IJssel riverbed (blue) and the identified fossil channels (broken lines) (ADC
Maritime).

meticulously map out the shipwrecks, the ripple marks of
the IJssel, and other objects in the riverbed with an accuracy of 3 to 5 cm. When all this information is combined
with detailed topographical data on the land, it produces
an overview that makes it possible to analyse old soil
structures across large areas.
Geological research has shown that the morphology of
the bottom of the IJssel is determined by the presence of
a layer of highly compacted peat (the Basal Peat Bed or
Nieuwkoop Formation). This peat bed was formed from
4000 BC on. Carbon dating has indicated that the top
of the peat bed dates back to 2450-2138 BC. The layer
extends across large parts of the IJssel river bottom and
is covered by a thin layer of sand that forms small ripple
lines in the current. It is interesting to note that clear
intersections of the peat layer can be observed at a number
of locations (fig. 23.6). These are an arch-shaped intersection at the findspot of the IJssel cog and a channel-shaped
intersection oriented towards the Noorderdiep. These are
zones where meandering channels of the IJssel estuaries
have slowly etched their routes into the peat bed. The

When the position of the shipwrecks is analysed in relation to this reconstructed channel, it can be established
that the IJssel cog and the barge were perpendicular to
the current and the boat was nestled against the inside
of the bend. The question then arises as to whether this
would have closed off the entire channel, or whether the
shipwrecks were sunk in order to serve as a groyne or
head. It is also possible that there was a temporary intervention in which the vessels served to stem the current,
providing shelter to dam up the Brunneperdiep. Based on
the position of the shipwrecks in figure 23.6, the second
or third option seems likely. A riverbank reinforcement of
split beechwood trunks was found along the boat. Dendrochronological analysis indicates that they were felled in
the winter of 1451/52. It can be assumed that beechwood
was used in the construction shortly after the tree was
felled. Another interesting fact was discovered there: the
same tree trunks used to protect the riverbanks were also
found in the boat. They were located in the midship section along with a number of small spars, clearly preserved
as the remains of the cargo. This fact makes it plausible
that these trees were felled around the time when the vessel sank. This may also apply to the other two shipwrecks.
In both cases, a minor catastrophe may have occurred.
In the first situation, the boat sank while the riverbank
protection was being put in place. In the second situation,
there may have been a planned intervention in water levels that ended in the loss of vessels and equipment. It is
known that Kampen struggled with silting in the IJssel
and its estuaries, especially in the 15th century.
On this topic, Van der Aa13 wrote in the mid-19th century: “In the year 1475 it was concluded that navigation of
the IJssel had become somewhat cumbersome due to sandbanks
that had formed in front of the estuaries of the river, gradually
creating a growing obstruction that prevented loaded vessels from
entering the inland waters. To eliminate these hindrances, signif-

12. The paleogeographical reconstruction of the IJssel delta in the 14th century by J. Dirkx, P. Hommel and J. Vervloet, Kampereiland. Een wereld op de
grens van zout en zoet [Kampen Island: A world on the boundary between saltwater and freshwater] (Utrecht 1996) suggests reconstructing the
Zuiddiep at the location of this channel. In this reconstruction, the channel curves in a northern direction back towards the IJssel channel. Maps
from the 17th century and later also show a ‘Zuyderdiep’ in the IJssel estuary, which is confusing. For this reason, and because the topographical
data makes it very plausible that the channel continued westward until the Zuiderzee, the channel will be referred to as the Brunneperdiep in the
context of the investigation of the IJssel cog.
13. Van der Aa 1845, 278.
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icant works were undertaken and major costs incurred to close off
the Zuyderdiep and other discharges of water from the Regtediep.
And so the Zuiderdiep, behind Brunnepe, 33 rods wide (approx. 120 m) and more than 2 fathoms deep (approx. 3m), was
dammed in 1479. Another branch, running between the Greente
and the Zuiderwaard towards the sea, received similar measures,
while efforts were made to tame the current by riverbank works
along the Raas, including building or lengthening dykes. In
the year 1540, a Koningsberg man by the name of Pieter van
Hoerne, who had already deepened that port most proficiently,
dredged the right side of the IJssel estuary to a sufficient depth,
thus preventing further silting up. This work does not appear
to have withstood the test of time, while new improvements were
later made on the waterways draining the IJssel.”
It is possible that the work being done to dam or narrow
the Brunneperdiep was already in full swing in a nearly
dry IJssel riverbed when the river’s flow unexpectedly
spiked again. Such biblical deluge scenarios can be presumed based on a note in the Kampen city chronicles
from 1479, describing that “swair water van boven” (which
translates as ‘heavy water from upstream’) caused a breach
of the Suderdiep (Brunnerperdiep) dam.14 It can be assumed that the term ‘swair water’ in that context refers
to a strong and sudden increase in the amount of water
flowing from the IJssel. It is unlikely that the reference
from 1479 can be linked to the boat and the riverbank

reinforcement. It is possible, however, that there were
multiple attempts to dam the Brunneperdiep. However,
the position of the cog and the aak perpendicular to the
river in this specific position and the way in which the
cog and the aak remained intact suggest an intentional
intervention, and therefore still support the water management theory. In the event of a disaster, the shipwrecks
would not have been left where they lay, or there would
most likely have been visible traces of breakage or dismantling, indicating an attempt to remove as much of
the shipwrecks as possible and to salvage valuable ship
parts.15 It can be stated that the intervention did not have
a significant impact on the IJssel; the map made by Jacob
van Deventer in 1560 (fig 23.7) shows no traces of their
presence, and the findspot can be reconstructed precisely where it is now: underwater and in the middle of the
IJssel. It did not pose problems until centuries later. The
shipwrecks were an obstacle to ships and fishermen, as is
shown by the hundreds of netting weights and four grapnels that were found in the wreck during the excavation.

23.1.3 Prehistoric and medieval habitation
During the excavation of the cog in 2015, several prehistoric deer antlers and flint tools were found on what would
originally have been the south bank of the channel (the
Brunnerperdiep). These finds will not be discussed in more
detail here.16
Archaeological finds such as earthenware pottery, footwear
and sintel clamps indicate that the settlement of Kampen was probably founded in the second half of the 12th
century.17 Blockmans writes: “From the second half of
the 12th century on, a number of towns arose at trading
junctions for long-distance inland shipping. Dordrecht,
Kampen, Zwolle and Muiden were founded in the Maas,
IJssel and Vecht estuaries; Zutphen and Arnhem were
strategically situated at a river fork and a confluence.
Utrecht’s commercial importance declined from the
late 13th century on, since the connections along the
inner-city waterways proved less advantageous than for
example the connections along the IJssel.”18

Fig. 23.7. Bird’s-eye view of Kampen by Van Deventer, ca 1560. The
findspot of the cog is marked in the river IJssel (ADC Maritime).
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It can be assumed that interventions in the delta landscape
date back as far as the very earliest periods in which the
delta was forming. Very few excavations have taken place
in the outskirts of Kampen thus far. The scarce information
that is available indicates that the area was reclaimed from
the 9th-10th century on. Habitation in the area was on

14. Kampen City Chronicles, online publication: http:/kroniekvankampen.huygens.knaw.nl/home/, accessed on 5 March 2017.
15. Nothing has been found that supports these scenarios, although it is conceivable that very rapid silting could have occurred, rendering it impossible
to conduct salvage operations. It is known that the IJssel delta has moved several metres a year at localised points.
16. Amkreutz & Brattinga and Raczynski-Henk. In: Waldus et al. 2018, Chapters 16 and 17 respectively.
17. Van der Heide 1952, 144; Van Nie & Smit 1997, 67-75; Barwasser 1997, 85-89; Vlierman 1997e, 113-121.
18. Blockmans 2010, 76.

terps and high donks (sand dunes overlaid by peat or clay).
My own observations in the 1990s confirmed habitation in
the 11th and 12th century on a donk slightly north of De
Enk (near the new route of the N50 motorway) and at a
number of locations in the clay-topped peatlands between
Kamper-Nieuwstad and Elburg. Kampen was granted city
rights in 1236.19 There are reasons to assume that Kampen
was founded as a trade settlement by enterprising merchants
from the Rhineland.20
The city is strategically situated on a historically significant
shipping route between the Rhineland and the Zuiderzee
area. In 1928, German historian R. Häpke depicted the
IJssel River – along with the cities of Deventer, Kampen,
Zwolle, Zutphen and Doesburg – as a ‘harbour channel’ between the Rhine and the Zuiderzee, with strong ties to the
Germanic hinterland. Häpke pictured it as a triangle, with
Kampen at the apex and Maastricht and Dortmund at the
base. The important study by F. Petri in 1961 confirmed
and built on Häpke’s insights and is still generally accepted
today. According to Häpke, the strong ties to the German
hinterland were characteristic of the IJssel and Zuiderzee
regions. Petri’s substantiated thesis suggests that the economic regions of the German Lower Rhine and the Dutch
IJssel were inextricably linked.21

23.1.4 Condition and wreck formation
Condition
During the field evaluation back in 2012, it was discovered that the ship sections protruding above the riverbed
and the pieces of oak wood exposed later in the testing
wells were well preserved. The documented top view of
the exposed sections and the reconstructed cross-section
at the level of crossbeam 322 (fig. 23.8) suggest that the
ship’s hull was presumably reasonably intact up to about
deck height. The shipwreck was tilted to starboard, which
is why the starboard side was deeper underwater and the
crossbeams protruding from the shell were still present up
to about halfway along the gunwale in some places. During
the excavation, it became apparent that this was also the
case about midship height. However, the aft and forward
sections of this side are missing in a tiered pattern from
about halfway up the stem and stern to the preserved part
of the midship section higher up. Separate elements were
found beside the forebody to starboard that presumably
came from the missing section of the side at that point. The
bottom half of the ship’s hull was fully present, but warped.
The afterbody, including the bottom half of the stern con19.
20.
21.
22.
23.

Stadsarchief Kampen 2019.
Kossmann 1990, 119.
Looper 2010, 110; idem. 2017, 19.
Waldus et al. 2012, Appendix 27 and fig. 26.
Waldus et al. 2018, fig. 33. Object 11.

struction, was completely twisted to starboard and badly
damaged. The structures of the port side were still present
from aft to forward, until about one strake below the lowest
row of the crossbeams protruding through the shell. All
but two of these were incomplete, still hanging from the
starboard shell, or detached and lying loose in and beside
the ship’s hull, along with other structural elements.
A remarkable find was the discovery in 2012 of part of the
rigging with putting irons.23 During the excavation in
2015, the other part of the rigging with putting irons and
deadeyes was found in the structure against the outside of
the starboard shell. Another remarkable feature was the
presence of riders against the inside of the starboard shell
as well as loose inside the shipwreck. These beams 2-3 m
long were vertically fastened to the ceiling strakes against
the top half of the sides. There was also an absolutely
spectacular find of the remains of a domed brick oven
with a fireplace beside it on the deck, of the starboard side
in the afterbody. It is the oldest medieval example to date
of a permanent fireplace in a vessel from the Low Countries.
Wreck formation
As stated previously, the Zuiderdiep had a depth of approx. 3 m; the depth of the channel near the cog would
not have been much different. This means that the cog,
which sank at a right angle to the direction of the current
(deliberately or otherwise), would have initially protruded
at least 2 m above the water line. If it served as a caisson,

Fig. 23.8. Reconstructed cross-section along crossbeam 3. After Waldus
et al. 2012, fig. 26 (ADC Maritime).
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then the ship’s hull probably filled up with earth/clay.
Boulders would have been more likely, but only a few were
found. The raised pattern of the hard Pleistocene channel
bed undoubtedly affected the shape of the ship’s hull from
the start. Over time, the hull would have slowly moulded itself to the shape of the riverbed and banks. After
that, the changing current strength of the IJssel would
undoubtedly have caused the starboard side of the vessel,
which was pointing upstream, to be undermined regularly,
gradually tilting to starboard. Moreover, the new situation
that emerged as a result would have changed again as new
sediment was deposited, ultimately causing the vessel to
list heavily to the side. Over the centuries that followed,
the upper strakes of the port shell gradually disappeared
(probably also as a result of ice drift), and the heavy
crossbeam constructions on that side were unsupported
and gradually drooped downwards. The various pieces
separated and floated away or ended up next to or inside
the wreck. The weight of the crossbeam constructions
suspended from the starboard shell caused that side of the
shipwreck to become increasingly warped and damaged as
well. During the excavation of the hull, it was not only the
weight of the crossbeam constructions that put pressure on
the starboard hull, but also the vast weight of the entire
starboard side. Considering the chosen salvage method, it
was therefore obvious that the hull structure – which was
centuries old, warped, and had deteriorated over time –
would slowly continue collapsing and warping during the
work to excavate and lift out the shipwreck, especially the
entire starboard side and the afterbody.

23.2 The ship
23.2.1 Documentation methods
In 1981, the Ship Archaeology subdivision of the RIJP
decided for the purposes of documenting the Nijkerk-I cog
to supplement the customary field sketches (top view and
cross-sections) with drawings at scale 1:10 of all the structural elements, to be drawn after disassembly of the shipwreck.24 The drawings show various perspectives of each
frame section, precisely indicating the details and including
the parts that are presumably missing, marked in dotted
lines. Besides the drawings of the keel, stern and stem,
the frames and any crossbeams or deck beams, the 1:10
drawings of the plankuitslagen, drawings showing details of
dowel/treenail holes and repairs) are in principle indispensable in creating reconstruction drawings, building models
and/or building a full-sized replica.25 These reconstruction
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24.
25.
26.
27.

drawings will also be indispensable for any efforts to rebuild/reconstruct the wreck of the boat and the IJssel cog,
restoring the warped sections found within the structure
and the separate fragments found in and around the wrecks
by returning them to their original shape and inserting
them at the correct locations.
In investigating a complex three-dimensional object like
a shipwreck, reconstruction drawings are the best way to
synthesise the numerous field sketches in perspective, the
assumptions regarding the original positions of the ship
parts that were found, and the discussions about the ship’s
construction during the course of the work. For these reasons, the separation between documentation (securing the
archaeological information) and reconstruction is artificial
in nature. All those involved were under the impression
that it must be possible to create a reconstruction of the
shipwrecks, considering that they were largely intact; as
already indicated in section 23.1.1, options were explored
for how to realise the reconstruction. This chapter focuses on the two-dimensional reconstruction of the cog. For
more information about the boat, please see section 26.2.26
Besides the drawings based on the 3D imagery (such as
Plates 23.I, 23.II and 23.III), several structures were measured by hand and drawn: a side elevation of the stern and
stem construction, a top view of the underwater body,
and the accessible parts of three cross-sections (spanning
frames 11, 20 and 28). These structural drawings include
the measurements and details that were not shown and/or
visible on the 3D drawings. In addition, the information
was also recorded in a written format. Subsequently, the
first attempts were made to reconstruct the lower parts of
the cross-sections in their original form and to supplement
them upwards from there. The two intact crossbeams above
frames 20 and 28 were essential to determining the correct
shape and width of the hull at that point. The shape of the
outside of the vertical riders that were fastened against the
inside of the starboard shell determined the correct position
and shape of the sides, especially the parts above the crossbeams. This combination of methods was used to arrive at
the final results
Other than the data and find surveys recorded underwater,
the shipwrecks were documented on dry land. On the one
hand, the goal was to produce the most accurate possible
2D and 3D documentation and description. On the other hand, as already determined during the investigation
and data processing on other cogs,27 it is not possible to
effectively complete the documentation process and the
reconstruction of a ship as separate processes. In the case

See Chapter 6, figures 6.13, 6.14 and 6.15.
Vlierman 1997a, 19-21, idem 1997f, 60 and idem, sections 6.2.1 and 8.2.1.
A reconstruction of the barge was not included in the scope of the project, but could in principle still be done.
See elsewhere in this publication.

of the finds from the IJssel, and in particular the cog,
this separation would be even more problematic because
the shipwreck was salvaged in its entirety. For example,
it was only possible to take measurements, etc. on a few
locations on a continuous shell strake running from stern
to stem.
The composite top view of the wrecked cog (fig. 23.9 and
Plates 23.I, 23.II and 23.III), which was compiled from
thousands of 3D recordings using a special computer
programme, yields beautiful and dimensionally accurate
snapshots of the current situation. However, it does not
yield enough information to reconstruct the entire ship’s
hull. The same goes for 3D images of detached structural
elements. To make substantiated reconstruction drawings
of the hull shape, especially in the field survey of the IJssel cog, it was necessary to rely to largely on the ‘old-fashioned’ methods: manually collecting data and drawing
ship parts, structures and details. When analysing a piece
of wood, 3D images will record the precise outlines and
such details as treenails, etc., but cannot identify what
parts of the piece have been worn away or broken off,
what is missing and where the wood is warped. Similarly,
3D imagery cannot be used to determine how the piece
was fastened in place, or what it was connected to. In
other words, when documenting a shipwreck, it is not
enough to simply record the elements that are found;
simultaneous investigation/interpretation is also needed to place the recorded data in the right perspective.
Knowledge and experience are vital. Another issue with
obtaining measurements and dimensions is the fact that

Fig. 23.9.

waterlogged archaeological wood shrinks as it dries (even
after chemical impregnation with e.g. polyethylene glycol
[PEG]). Lengthwise, wood shrinkage is usually limited to
0.1-0.2%. However, planks and boards tend to shrink by
3-5% in width, and sometimes losing as much as >10%
of their width. During the documentation of these two
shipwrecks the measurements were recorded shortly after
the salvage, based on the original dimensions in a waterlogged state.
The structural integrity of the shipwreck offered the option to research a medieval ship structure in its entirety,
in a coherent context. At the same time, essential elements of the shipwreck were not accessible. These were
the elements that were covered by supporting structures
and the structural elements that were hidden behind
frames and ceilings. For example, the precise measurements of the shell planks could only be determined in a
disassembled state. Obviously, temporarily disassembling
the shipwreck was not an option. Many of the measurements were therefore taken manually, using elaborate
measures.
At the same time, in accordance with the descriptions of
the other cogs, the reconstructions include the information
collected from all phases of the investigation: the preliminary investigation, the underwater documentation and
observations from other shipwrecks of cog-like vessels. The
reconstruction process will be described from the keel plank
to the inside wooden structures. The section ends with an
assessment of the situation at the end of the reconstruction

Composite 3D image of the IJssel cog in the conservation workshop at Lelystad, summer 2016.
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process (in November 2017): the elements of the IJssel cog
that could not be reconstructed based on archaeological and
iconographical data, of which the investigators working on
the project were able to form an impression.
Field survey of the wreck of the IJssel cog and the parts
salvaged separately since spring 2016.
Since 19 February 2016, the shipwreck has been installed
in the conservation warehouse in Lelystad; by necessity,
extensive supports have been added. As a result, the outside
of the starboard and port sides is only partially accessible
for examination and documentation. On the inside of the
hull, it is possible to closely examine the bottom of the
ship and the port side from the stem construction, together
with the keelson on that structure and its riders and ceiling
strakes, all the way to the start of the stern (Plate 23.I).
These ship sections are still in reasonable shape, structurally
speaking, until shortly below the crossbeams protruding
through the shell. This is the case in the forebody up to
sections of strake I, and in the afterbody up to parts of
strake G. On the starboard side, remnants can still be seen
of the shell strakes of the general midship section until the
second-highest strake (Q), and several futtock heads still
protrude from them; the uppermost strake of the gunwale
(R) would have been fastened onto these. From this ‘midship section’ of the starboard shell on, the shell strakes are
missing in a tiered pattern in the afterbody and forebody.
Remnants of strake I are the highest shell strake still present at stern and stem. The stempost that collapsed forward,
plus the detached false stem found beside the shipwreck,
were still present till strake I (approx. 4.25 m above the
keel line). The stern construction remained intact up to
strake H (approx 3.25 above the keel line).
The inside of the starboard side is completely or partly
inaccessible for examination and documentation. The
entire afterbody, abaft and upwards from the start of the
sternpost on the keel, is completely inaccessible. The reasons are:
• The entire starboard side is still mostly intact due to
the fact that most of the heavy crossbeams protruding
through the shell and the connecting beams fastened in
between and the rising knees are/were still attached to
the shell, while this was not the case on the port side.
• The enormous weight of these ‘loose-hanging’ crossbeam constructions, the condition of the almost
600-year-old frames, shell strakes and ceiling strakes,
and the fastenings predominantly consisting of wooden treenails is what caused the collapse of the entire
shell construction on the starboard side. The height
amidships in the current situation is approx. 4.25 m
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above the keel line. The current reconstruction shows
that this must originally have been 5.85 m (Plates
23.V and 23.VIII).
• The loose ceiling strakes and buttresses/vertical riders on the starboard side that were now strewn about
inside the wreckage make it impossible to view the
frames and shell (Plate 23.II). It is also impossible at
this time to determine where the various pieces were
originally attached.
• The absence of the connection between the crossbeam
constructions and the port side hull, the fact that the
afterbody lay in the IJssel above the deeper and older
channel bed and its rising flank, means that the starboard shell from about the middle of the ship, including the port shell from about frame 1, was keeled over
and collapsed to starboard, twisted, and essentially
almost entirely distorted and warped.
• The remains of the barge were found on the starboard
side of the vessel, extending beyond and partially under the forebody.
During the exploratory investigation and field evaluation
and in preparation for salvaging the hull, all the ship
parts that were found as separate elements and/or had
become detached from the ship, and had been found adjacent to, above and inside the shipwreck, were measured at
the findspots, numbered and salvaged.
The separate structural elements that had been stored
in containers underwater were cleaned, documented and
sketched in summer 2016. 3D recordings were made of
the elements that were sketched and described, including
detailed information, important for the reconstruction of
the ship’s hull. Plank fragments that were salvaged separately and can only be traced back to the source during
the final phase, if at all, have not yet been documented in
detail. Separate attention was given to the parts of a loading bed of branches, twigs and straw in the forward part
of the hold and to planks and upright posts of inside panelling in the afterbody. The deck section on the starboard
side between crossbeams 1 and 2, with the remains of a
brick oven and fireplace on top, had already been documented while the vessel was still submerged.

23.2.2 Construction, reconstruction and layout of the
hull
The team started manually measuring and drawing the
stern and the shell strakes attached to the port side of the
stern. The same method was used for the stem construction. Measurements were taken on the outside to determine the exact length of the keel plank together with

the horizontal sections of the stern- and stem hooks from
stern to stem (16.5 m). The seams of the sloping flat scarfs
between the rising parts of the stern- and stem hooks and
the sternpost and stempost placed on top of them deviate
nearly 2 cm at the front of the stern and at the back of the
stem. This means that the sternpost and stempost are sagging abaft and forward, respectively. The inaccessibility of
the underside of the stern and stem constructions on the
inside of the ship made it difficult to determine what the
correct position would have been. Similarly, the correct
shape of the stem hook could also be reconstructed only
with great difficulty.
Keel plank
The keel plank measured 10.60 m in length and has two
sloping, flat and nibbed scarfs for the connection to the
stern and stem hooks. The aft scarf is 0.68 m long, while
the forward scarf is 1.20 , staggered by 2 and 3 cm respectively. The keel plank is thicker on the forward end
(15 cm) than abaft (10 cm). The width varies from 29 cm
at the aft scarf, to 39 cm at a distance of 2 m forward of
the mast, to 35 cm at the forward scarf. The keel plank
is rectangular in cross-section, but gradually takes on a
somewhat trapezoidal shape towards the stern- and stem
hooks, with the narrowest width facing downwards. The
connection between the keel plank and stern- and stem
hooks is fastened into place with nails, probably two rows
at each scarf: one row from the outside in, the other from
the inside out. It was not possible to determine if this
was in fact the case and if the nails were pounded through
both parts, double-clenched and driven into the wood
(probably not, i.e. fastened with blind nails) It also was
not possible to determine with any certainty how many
nails were used per row – probably 4 on the aft scarf and
5 on the forward scarf. An extra wooden treenail in frame
5 secured the aft scarf, providing an additional point of
connection. The forward scarf probably had the same at
frames 28, 29 and 30, but this cannot be checked at this
time.
Stern hook
The keel section of the stern hook is 3.10 m long. The 68
cm nibbed sloping, flat scarf with the keel plank is located on the front. The top protrudes about 2 cm above the
keel plank. At the end of the scarf on the underside, the
keel section is 13 cm thick. The top gradually increases to
a thickness of 16 cm over a distance of 1.38 m from the
start, then angles diagonally up and abaft for a length of
7 cm, and is 23 cm thick at that point. From that point
on, just before frame 2, the top line continues for another
1.24 m until reaching a thickness of 30 cm. The line then
continues at a sharp angle, moving obliquely up and abaft

for 83 cm (the scarf with the sternpost). This point is 90
cm above the keel line. The top of the stern hook is 29 cm
wide at the scarf, and 22 cm wide at the start of the sternpost. The cross-section is trapezoidal in shape along the
entire length, with the narrowest side facing downwards,
and gradually grows sharper towards the stern. The back
of the stern construction is 7 cm wide. The aft section of
the stern hook is locked into place between the lowermost
part of the sternpost and the false stern (fig. 23.10a and
b and Plate 23.VIII). The back of the stern hook is also
diagonal, forming the scarf on which the false stern rests.
Sternpost
The sternpost is no longer intact. Although the afterbody
is inaccessible, it was possible to determine that the beam
would have had an elongated triangular shape from a side
perspective. The underside of the sternpost is standing
on the keel section of the stern hook across a length of 25
cm, and the sternpost is resting against the sloping flat
scarf. At 90 cm above the keel line (the highest point of
the stern hook), the post is 40 cm thick. On top, about
4.90 m above the keel line, it was probably no more than
2 cm thick. The inside of the sternpost was probably
about 22 cm wide along the entire length. A rabbet approx. 2 cm wide and 3 cm deep was cut into the sides of
the post, continuing at a sharp angle into the sides of the
stern hook. This rabbet continues until 2.55 m above the
keel line and then takes a sharp turn towards the back of
the false stern. The ends of shell strakes A through E were
nailed into these rabbets.
False stern
A beam 7.30 m long was placed against the diagonally
heeling back line of the sternpost and stern hook, with the
false stern behind it. The beam is 43 cm wide at its widest point at the bottom, and 15 cm wide at the top. From
strake F on, the beam is slightly mitred on the aft side.
An L-shaped piece was inserted on the back of the underside, about 2 cm thick at the top and forming a hook at
the bottom. This heel was there to prevent flotsam and
jetsam from becoming entangled between the stern and
the rudder. The sternpost, stern hook and false stern were
connected to each other by means of a U-shaped wroughtiron plate approx. 10 mm thick and 80 mm wide. The
piece encloses around the back and is fastened into place
with six thick nails or rivets. The thin part of the heeled
piece of wood was also fastened to the false stern with two
nails at the top. The main stern and false stern were very
probably fastened together by five iron bolts that were 30
mm thick: three with a flat head on the outside that do
not protrude into the inside, and two that do protrude.
On top of that, a flat iron ring was fastened against the
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stern and clamped into place with an iron cotter. There
probably was a fifth in the top of the false stern, including
a ring and a cotter. The top three protruding treenails
probably had a large eye on the back where the pintles
for the rudder would hang. Two gudgeons were added in
the lower half of the stern construction, with the pintles
inserted through them. The gudgeons were forged into a
T-shape on the front and made from iron plating 80-90
mm wide and 10 mm thick. They were attached with
nails. It is not inconceivable that the central suspension of

the rudder would have been a gudgeon rather than a bolt
30 mm thick.
Rudder
The stern rudder was sadly not found. Relying on iconographic images and an archaeological find at an early
16th-century waterschip in Flevoland, a possible indication
of how the stern rudder might have looked is provided on
the reconstruction drawings of the Nijkerk-II cog (Plates
6.V A and B).
Stem hook
The keel section of the stem hook measures 3.97 m in
length. On the back is a 1.20 m sloping, flat and nibbed
scarf with the keel plank. The scarf jumps 3 cm higher
and 3 cm lower than the keel plank. The top is even with
the top of the keel plank and is 15 cm thick at that spot.
The top line gradually increases to a thickness of 21 cm
over a distance of 1.43 m from the scarf, then angles diagonally up and forward for a length of 5 cm, and is 25 cm
thick at that point. From that point on, the top line con-

Fig. 23.10a. The port side of the afterbody with stern construction. The
timbers in the background are the shell planks of the broken starboard
side.
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Fig. 23.10b.
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Reconstruction of the stern construction.

100 cm

tinues upward for another 1.20 m until reaching a thickness of 45 cm, then continuing up and forward at a fairly
sharp angle for a length of 64 cm. In essence, this is the
scarf with the stempost and also the highest point of the
stem hook (75 cm above the keel line). There is a ‘stopwater’ or short treenail (Ø 3 cm) rammed into the sharp
angle. These wooden treenails were inserted to prevent
water from seeping in through the seam. They are primarily found in (much) younger ships and, to the best of my
knowledge, have not previously been seen in a late-medieval vessel. On the front of the stem hook, there is a diagonally protruding element, just as was found in the stern
construction. The lowest section of the false stem rests on
top of that. The top of the stem hook is 35 cm wide at the
scarf and 23 cm wide at the beginning of the stempost.

O cm

100 cm

The cross-sections of the hook are trapezoidal in shape,
growing sharper towards the stem, with the narrow side
down. It is 14 cm wide at the front (the lowest section of
the false stem). The entirety of the stem construction is
displayed in figure 23.11 and in Plate 23.VIII.
Stempost
Similar to the stern construction (hook, post and false
stern), the stem construction consists of a stem hook,
stempost and false stem. The entire construction was
preserved up to approx. 4 m above the keel line. The
stempost was almost surely composed of two pieces. The
lowest piece rests on the slightly angled top of the stem
hook and has a maximum thickness of 43 cm. The top
part of the post was probably approx. 6.60 m long, 4 cm
thick at the top, and extended until the top of strake K.
That puts it well above strake I, on which the lowest row
of crossbeams rests. It is 22 cm wide. The top piece of
the stempost probably started about 4 m above the keel
line, was approx. 2 cm thick at the bottom, was probably
approx. 5.45 m long, and was 18 cm thick at the top. It
would almost certainly have been 22 cm wide along the
entire length. A rabbet 2-3 cm wide and 3 cm deep has
been provided on the sides of the stempost, extending at
the top until the bottom of strake F. From that point on,
the rabbet continues slightly upwards to the front of the
stempost, where (similar to the stern construction) a stopwater has been placed in the seam between the stempost
and false stem. The rabbet continues approx. 1.20 m along
the bottom in the keel section of the stem hook. The front

2m

Fig. 23.11. Reconstruction of the stem construction.
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of the stempost is slightly mitred from strake E towards
the stem, so the ends of shell strakes F through Q could be
nailed to it. Between frames 35 and 36, a short board 4 cm
thick was nailed against the inside of the stempost. It is not
clear what the purpose of this board would have been.
False stem
The false stem of the cog is comprised of two parts. The
lowest section is well over 1.20 m long and almost horizontally finished on the top. The piece is 14x14 cm at the
bottom and 20 cm thick and 14 cm wide at the top. The
top section of the false stem was most likely more than 10
m long, gradually widening towards the top (from 35 cm
to approx. 4 m above the keel line). This means that the
false stem was probably approx. 45 cm thick towards the
top. The width was probably the same along the entire
length. In the preserved part of the stem construction,
it has been confirmed that there were four iron bolts 30
mm thick. They formed the connection between the
stempost (stem hook) and the false stem. The lowest did
not protrude into the inside, but the other three did, and
had a flat iron ring and a cotter. The bolts on the front
have convex, somewhat rounded thin heads. It is highly
probable that the stem sections were originally fastened
together with eight of these bolts. About 60 cm above
the keel line, the lowest section had an extra fastening:
it was connected to the stem hook and stempost with an
iron plate 10 mm thick and 80 mm wide. The U-shaped
plate wrapped around the front and was nailed in place.
The back of the plate was widened as it was forged. The
top of the lowest piece of false stem was fastened against
the stempost with a skew nail on both sides. The ends of
strakes F through Q that were nailed to the front of the
stempost were covered by the false stem.
The shell planks of the bottom and sides
It was possible, using all of our wits and acrobatic skills,
to measure most of the underwater body (the keel plank,
stern- and stem hooks, bottom strakes and the start of the
sides) on the inside of the shipwreck. Using the collected
data, an overview of the bottom of the ship was drawn
by hand, piece by piece; these drawings also showed the
keelson and riders, the ceiling strakes and the visible parts
of the frames. Using the 3D recordings, it was possible to
conduct a partial check of the observed measurements and
intervals between the frames and the dimensions of the
specified parts and the entire overview. A few minor, negligible differences were observed.
To reconstruct the sides as well as possible, the widths of
the shell strakes on the port side were measured at various
locations on the outside, distributed across the length of
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the ship. The lengths of strakes A through G were also
measured as accurately as possible along the lower edge
of the strake fitted above it, and from stern to stem. This
final measurement was used to help determine the true
lengths of the strakes, obtained by tracing lines from the
reconstructed cross-sections, checking them and determining whether they were correct. On various occasions,
the cross-sections had to be adjusted – especially in the
bows and in similar parts of the afterbody – to achieve an
acceptable and substantiated plan of the lines and planking. The differences detected between the reconstructed
lines of the strakes and the measured lines of the strakes
varied 10 and 20 cm. The researchers felt that this was
an acceptable and negligible difference. Similar discrepancies were detected and resolved on various occasions
while creating the reconstruction drawings of all the other
cogs from the Low Countries.28 To illustrate: the open
seam observed between the stern- and stem hooks and
the stern- and stempost (approx. 2 cm) has major consequences for the reconstruction of the rake of the stern and
stem, over 7 m and over 10 m long respectively. That is
not even taking into account any warping that was not
observed or determined in the present and missing parts
of the stern- and stempost.
The lowest strakes (A through E) are a little wider than
normal at the stern and stem connections compared to
several metres away. The widths of strakes I through
R, which are completely missing on the port side, were
measured along the outside of the starboard side wherever
possible. Nothing can be said with any certainty about
the width of these strakes across the aft 5 m and forward
8 m, approximately. During the reconstruction, it was
assumed that shell strakes J through R would follow the
widths recorded amidships, narrowing slightly towards
the stern and stem. The ends of strakes A through E were
nailed into rabbets in the stern- and stem hooks, sternpost
and stempost. With the exception of the R strakes, which
probably ended some distance from the stern and stem,
all strakes from strake F onward continue until the back
of the sternpost and are nailed to its sides. In the forebody, the plank ends of these strakes were nailed against
the (partly) mitred front surface of the stempost and then
fully covered by the false stem.
Timbers known as wales have been fastened against the
outside of shell strakes N and P, against the underside of the
clinker-built strakes above that point. So these are not the
wooden wales that were common in (much) later shipbuilding, but strakes about 10-13 cm thick and approx. 20 and
15 cm wide or high strakes respectively, which were applied
to the outside of the shell strake. A similar construction was

Fig. 23.12a. The wreck of a large cargo vessel or warship of the first half
of the 16th century in lot U34, Oostelijk Flevoland. Clear to see on the
shell planks of the collapsed part of the port forebody (right) are the three
rubbing strakes fastened with iron bolts and treenails.

Fig. 23.12b. Reconstructed cross-section of the U34 wreck. To the
left, the crossbeam-and-knee construction and a rider on the spar/open
ceiling. To the right, a vertical rider, three rubbing strakes and the load-bed
of branches, twigs and straw, resting on short pillars (after Reinders &
Oosting 1989, Abb. 5).

observed earlier on the 16th century transport vessel or warship at lot U34 in Oostelijk Flevoland (figs 23.12a and b).29
The final aspect of the reconstruction of the hull concerns
the positions of the plank seams in the strakes and the repairs detected that used small planks, as well as the cracks
that were sealed with sintel clamped moss caulking. These
are shown on the reconstruction drawings of the port side
(Plates 23.IV and 23.V). Fig. 23.13 shows a piece of shell
on the port side near the stern.
Caulking method: sintel clamped moss caulking
Before the lowest sections of the frames in the ship’s
hull were put into place, the seams of the clinker-built
construction were first waterproofed on the inside with
sintel clamped moss caulking. The clinker-built seams,
the carvel-built seams and the cracks in the planks on the
outside were only waterproofed using this method shortly
before the launch. This type of caulking is characteristic
of the cog-building tradition.30 The carvel seams of the
bottom were only sealed with sintel clamped moss caulking on the outside. The sintel clamp type D2/E used in
the construction of the IJssel cog was in use in ca 13751450. Many of the sintel clamps observed already seem
to be more similar to the next type. This makes it very
probable that the vessel was built after ca 1400. In some
repairs, distinctive types of the subsequent model E1 were
confirmed, which was probably already in general use
around ca 1450. The connecting seams between the stern
and stem hooks, the sternpost and stempost, and the ends
of the shell strakes were also sealed with sintel clamped

29. Reinders & Oosting 1989, 106-122, abb. 5.
30. Vlierman 1996a; idem. the present manuscript, section 29.4.1.

Fig. 23.13. Cracks on the outside of a shell strake near the stern, closed
with sintel clamped moss caulking (ADC Maritime).

moss caulking on both the inside and the outside of the
hull. No trace of such caulking was found on the plank
ends of the scarfs and around the crossbeams protruding
through the shell. As far as could be ascertained (Plate
23.V), the outside of the shell shows cracks in various
places that were sealed with sintel clamped moss caulking. The lengthwise cracks found in the wood were probably caused by the planks shrinking and drying during the
construction of the vessel, which would have already been
sealed shortly before the launch. Sintel clamped moss
caulking was also used to waterproof the edges around
some repairs in the shell. A layer of moss was placed under the small repair planks nailed onto the shell and between the scarfs in the shell strakes.
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Determination and pollen research of the moss caulking
Dozens of caulking samples have been collected from the
cog. Six samples were examined (203 through 208).31 One
sample from the construction phase (204), the others from
repairs. In three samples, the pollen were well preserved
(204 through 206). The caulking consists of one species
of moss (Sphagnum spec.). The appendix shows the observations of the pollen and the pollen diagram.
Three samples of moss caulking (155, 163 and 215) were
examined at Naturalis.32 Besides the Sphagnum moss already
found in the aforementioned examination, a single stem of
Calliergon richardsonii (Mitt.) was found in sample no. 155.
This species is not native to the Netherlands; it is an Arctic-Boreal species found in the northern hemisphere, widespread in Fennoscandinavia (including Iceland and Spitsbergen) and just reaching Denmark in the south. This could
indicate that a one-time minor repair took place somewhere
in the Scandinavian region. The other Sphagnum species
found in this sample and the two others have a distribution
area that includes the Netherlands. The pollen spectrum
analysis also showed no indications of a Scandinavian origin.
Consequently, that single stem is an interesting find that
adds a dash of detail to the biology of the IJssel cog. Besides
moss remains, twelve of the samples taken show remains of
heather as well. In most cases, it was found to be common
heather (Calluna vulgaris), although cross-leaved heath (Erica
tetralix) was found in a couple samples.
Frames: (V-shaped) floor timbers and futtocks
Where possible, the scarfs between the floor timbers and
futtocks were fastened to the port side. They offer an impression of the alternating scarf pattern (Plates 23.VI and
23.VII). The scarfs indicated on other pieces that were not
observed or are missing have been estimated. They were
derived from scarf patterns in other analysed cogs33 and
only indicated here to show that these frames must have
been composed of various elements. There were 36 frames
above the keel plank and stern- and stem hooks, starting at
the base of the sternpost with 0 and ending above the start
of the stempost with no. 35. Seven more frames are still
present above the stempost (36 through 42). They must
originally have continued until frame 52. This final frame
is based on a comparison to the Bremen cog, and was possible an inverted reinforcement, that would have been applied along the top of strake Q and along behind the stern.
Nothing can be said with any certainty about the frame
construction above the sternpost. Judging by the frame pattern in the forward section, there were probably 14 of them
(numbers -1 through -14). The top frame would probably
have been similar to the one on the stempost. In total, that
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means the vessel would originally have had 67 frames.
With the exception of the top two, it is very probable that
most of the frame heads ended nearly even with the top
of the gunwale (strake R). This was presumably different
on the aft and forward ends because of the superstructure
that was almost certainly present. The V-shaped timber of
frame 6 has a nearly straight scarf above the seam between
the stern hook and the garboard (strake A) on the port side.
Above the stern hook, this V-shaped timber has a cleat on
it which is nailed to the A ceiling strake (fig. 23.14). The
exact purpose of this has not been clearly identified.
The frames are understated compared to the measurements of the vessel and other, older cogs. The (V-shaped)
floor timbers are 18-22 cm wide and approx. 15 cm thick/
high. Some are a bit wider or higher towards the aft and
forward ends. It was not possible to show (in all locations)
with any certainty whether the futtocks placed on top had
been lightened, as is customary. Some are 16 cm wide on
top, but most are 10 to 12 cm thick at the top. Since the
shipwreck was not disassembled, it cannot be stated with
certainty whether temporary frames were used during the
construction of the underwater body (nailpegs in the boards
of the ship’s bottom). However, this seems highly likely.
The floor timbers of frames 5 and 33 were the first and last
that were fastened to the keel plank and stern- and stem
hooks with wooden treenails. The other frames were not
connected to the rest of the stern- and stem hooks, sternpost and stempost, only to the shell planks. This is one of
the characteristic features of the cog-building tradition.
Keelson with mast step section
On the inside of the vessel, the hull is reinforced lengthwise
using what is known as a ‘keelson ‘ that was placed on the
frames and above the keel plank (fig. 23.15). The beam was
9.20 m long and can be divided into a forward, middle and
aft section. The aft section starts right after frame 7 and is
14 cm wide at that spot. At the beginning of the mast step
(above frame 18; amidships), the width is 29 cm, while the
average height is 20 cm. The section with the mast step is
approx. 2.50 m long, 40-43 cm wide and 28-30 cm thick.
A rectangular hole was cut into the top (60x19 cm and
11 cm deep) in which the foot of the mast was placed. A
drainage hole was drilled in the underside to let out any
water. The forward section of the keelson measures 30 to
24 cm (at the front) and is also approx. 20 cm thick. The
keelson ends above frame 30. In principle, the underside of
the keelson has been notched several at the locations of the
frames, causing it to ‘sink’ between the frames. These parts
were chamfered in a curve on the sides.

31. Moolhuizen & Van Ash. In: Waldus et al. 2018, section 24.5.1.
32. Kruijer & Leusink. In: Waldus et al. 2018, section 24.5.1. See this section for more detailed information on the two studies on moss caulking.
33. The present manuscript, the Plates.

Fig. 23.14. Chock on the floor timber of frame 6, fastened onto the A
ceiling board (ADC Maritime).

Ceilings
Besides the keelson, the ceiling strakes on both sides also
play an important role in the longitudinal strength and
rigidity of the vessel. The vessel had at least twelve ceiling strakes on each side, which together created what is
known as an open ceiling. The exact location and dimensions of the lowest five or six strakes can be determined
with (reasonable) certainty. However, it cannot be stated
where they started in the afterbody. A ‘pattern’ was chosen for the reconstruction that was derived from the still
present ends of the ceiling strakes in the forebody (Plates
23.VII and 23.VIII). Nothing can be stated with certainty
regarding the correct placement of the ceiling strakes on
top of the crossbeams protruding through the shell (Plate
23.II). This can only be confirmed if a complete reconstruction is done of the ship’s hull. They are indicated on
the reconstruction drawings to provide the most comprehensive overview of the ship’s structure possible. The
ceiling strakes are generally 40 to 50 cm wide and approx.
5 cm thick. The B ceiling strakes are 8 cm thick.
Riders
To redistribute the kinetic forces that come through the
mast, spar and sail while sailing, spreading them as much
as possible through the rest of the hull, the mast step
section of the keelson above frames 20 through 23 is supported from the side by riders, eight knee-shaped pieces
of wood pegged to the floor timber which enclose the A
ceiling strakes and end against or on top of the thick B
ceiling strakes (fig. 23.16).
Vertical riders
Thick beams known as buttresses or vertical riders about
2-3 m long and 16-20 cm thick were distributed as evenly as possible along the length of the ship, placed vertically against the sides. The shape of the vertical riders of
the starboard shell found in situ and those that could be
placed later were essential in order to reconstruct the lines

Fig. 23.15. Keelson with a broadened and heightened part for the mast
step, with the hole for the heel of the mast; the riders, the ceiling, the
frames in the bow, and the two side stems.

of the top part of the starboard side. They were intended
to reinforce the top 3 m of the sides. Several of these vertical riders were found in the shipwreck, some of which
had presumably originally been attached to the port side.
The inside view (Plate 23.VIII) shows – with as much
substantiation as possible – how and where they were
probably attached. Only after a complete reconstruction of
the starboard side, including the ceiling, would it be possible to use the nailholes to determine the exact positions
of these vertical riders. In the 16th-century freighter or
warship from lot U34 from Flevoland, already mentioned
previously, similar riders were found against the inside of
the ceiling boards (figs 23.12b and 23.17).
This type of vertical rider was also found in certain locations on the outside of the ship’s sides. They had a similar
function. A fragment of such a vertical rider was found at
frame 19, before the forwardmost deadeye for the rigging
of the mast (Plate 23.V). It seems plausible that this buttress/vertical rider went from strake K to the underside of
strake R; in addition to reinforcing the gunwale, it also
served to protect the rigging. There was a heavy iron bolt
protruding through the upper end of the preserved top
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Fig. 23.16. The mast-step area with the port riders on top of the frames
and the A ceiling board.
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Fig. 23.17. The vertical riders and shelf clamb on the inside of the collapsed port shell of the large, 16th-century cargo vessel or warship from lot
U34 in Oostelijk Flevoland, after removal of some of the shell planks.

The standing starboard knee (8) of crossbeam construction 8, found beside the afterbody (ADC Maritime).

of the starboard knee above crossbeam 7 (at the location of
frame 39), extending so far from the surface that a vertical
rider was probably attached there as well. A similarly long,
protruding heavy bolt was also found in the detached heavy
crossbeam knee (8) found by the port side of the afterbody
(fig. 23.18 and Plate 23.VI B). It seems very likely that
similar vertical riders were added at multiple spots all
along the outside, distributed across the sides. Several vertical riders are marked on the side elevation (Plate 23.V) in
the locations where they were presumably fastened.
Side-stems
In the bow of the forebody, ‘side-stems’ were placed on
either side of the stem and about 1.5 m apart centre to
centre, on the inside over the frames (fig. 23.9 and Plates
23.VI F, 23.VII and 23.VIII). The underside of the sidestems starts between frames 36 and 37. The missing top
half probably ended at the same height as the top of the
stempost. The side-stems are 13 cm wide and 20 cm thick
or high. The underside is notched, letting them drop several centimetres and locking them into place between the
frames. They were fastened to the frames with wooden
treenails. At frames 39 and 42, holes (Ø 4 cm) were drilled
athwartships through the beams; their purpose is uncertain.
The function of the side-stems was to reinforce the bow,
much like as the vertical-riders and decking-edge timbers
against the sides (fig. 23.19).
Crossbeam constructions
The protruding crossbeams and crossbeam fragments that
were found, both still in the ship’s hull and detached, as
well as the knees with connecting beams, and the interpolated beams in between, are very important to the trans-

Fig. 23.19. The forebody of the Bremen Cog with frames, side stems and
the foremost crossbeams.

verse structural strength of the hull at deck height and to
fasten and retain the everted gunwales above that. These
constructions also served as attachment points for the
superstructure in the forebody and afterbody of the ship,
the windlass and the mast shaft. (It is probable that there
would only have been a possible vertical conducting board
behind the mast). Although only five crossbeam constructions were found in situ, it can be assumed that there were
seven or more, possibly even eight in total. These crossbeam constructions vary in shape and appearance; it was
possible to reconstruct them either with certainty or hypothetically, depending on the parts that were recovered
(Plates 23.VI A through G). The crossbeams were placed
at various levels. The lowest level found in situ (at strake
I) has been numbered from aft to forward (1 through 5).
At a higher level, again starting from the back, crossbeam
constructions 6 and 7 were next, and crossbeam 8 was
above that (over no. 1). Crossbeam no. 8 was reconstructed based on a detached knee (8), while crossbeams 7 and
8 are hypothetical but can be substantiated in the light of
the complete reconstruction.
The rising knee sections above crossbeam no. 1 were
originally higher. Crossbeams 1 and 2 were probably
slightly curved. The filled bulkheads on top are trapezoidal when viewed from the side, so that the top of the
knees that were fastened on top on them were (nearly)
horizontal. The other crossbeams were probably straight.
They all protruded approx. 20 cm from the shell. Beamhead guides were nailed against the front of the beam
heads and fastened against the shell. They were intended
to prevent that the ship from e.g. getting hooked by a
pole while mooring. They may have also served as water
guides when the ship was heavily loaded and the beam
heads were under the surface of the water. Without the
fenders or beam-head guides, the beam heads would have
caused drag and slowed down the vessel. Such beam-head
guides have been found previously on large late-medieval
shipwrecks34 and are visible on the ship’s hulls that were
portrayed on some contemporary city seals. Against the
outside of the shell on the afterbody, a nearly horizontal
beam was attached on both sides, measuring 2 m long and
9-12 cm thick, and at the back 14 cm wide. The beams
are located 1.30-1.40 m above the keel line against strake
C. They were almost certainly intended to create/build up
extra water pressure on the rudder at the sharply angled
stern for maximum efficiency in steering.
Crossbeam construction 1 (Plate 23.VI B)
The starboard half of crossbeam construction 1 was found.
This consists of over half of a slightly curved beam, a
trapezoidal intermediate piece and a heavy rising knee.

34. For example in the Nijkerk-II cog and the Doel-I cog, in sections 6.2.2 and 20.2.2 respectively.
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Only the top part of the rising section (438) of the port
knee was found. The intact starboard construction was lifted
out of the wreckage before salvage and is now set up beside
the shipwreck in the conservation warehouse. The beam is
approx. 22 cm high and 25 cm wide. It rests on the futtocks of frame 3, on the top of shell strake I, and protrudes
through strake J to the outside. The protruding head has
been rounded off. The intermediate piece is approx. 10 cm
high and 13 cm wide amidships. Against the side, it reaches
a height of 28 cm and abuts the ceiling. The entire intermediate piece consisted of two of these parts. The rising knees
rest on those intermediate pieces. The horizontal sections
are approx. 50 cm high, while the rising sections are approx.
1.50 m high. Originally, they were almost certainly higher
(approx. 2.20 m); the heads have been sawed off. In the outside of the rising section, a recess was provided to attach a
‘bench’ (404) made from wood similar to decking-edge timber. There was presumably a similar recess in the missing
top section for the ‘wooden bench’ (or decking-edge timber)
(448) that was found detached. The underside of the starboard knee is about 2.30 m, including a 35 cm nibbed scarf.
Assuming that the lower missing port knee was also 2.30 m
long, there must have been a connecting piece in between
measuring 2.20 m in length, including two nibbed scarfs
of 35 cm. The three sections were fastened together with
wooden treenails 3 cm thick placed through the nibbed
scarfs. The beam, intermediate pieces and knees were fastened together with thick (Ø 4 cm) wooden treenails. The
rising sections of the knees are fastened to the sides with
three diagonally positioned wooden treenails of the same
diameter. There is a round iron bolt 30 mm thick through
the top of the knee, with a ring and cotter on the inside, and
a thick head on the outside of the lowest wale. Two wooden
treenails (Ø approx. 3 cm) are placed one above the other on
the front side of the beam and the knee. This was probably
to fasten an upright post that continued until the underside
of the aftercastle. This upright post also probably functioned
as one of the cheeks for the large windlass. There are recesses
in the upper front of the horizontal sections of the knees
in which the aft ends of long fore and aft beams rest, positioned on both sides of the vessel’s centreline. Between these
spaces and the sides, recesses have been provided for shorter
fore and aft beams.
Crossbeam construction 2 (Plate 23.VI C)
Almost all the elements of crossbeam construction 2 were
found. The starboard side of the beam is intact. Much of the
port side is missing. The beam is slightly curved and rests
on the futtocks of frame 11 and on the top of shell strake I.
The head protrudes through strake J and is rounded off. The
beam is 26 cm high and wide. There would have been two
trapezoidal intermediate pieces on the beam, although the
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port-side piece is missing. They were connected by a 35 cm
nibbed scarf. The section to starboard is about 18 cm high
above the ship’s centreline, and 35 cm at the side. It is 13
cm wide and abuts the ceiling. Heavy rising knees rest on
the intermediate pieces on either side. The starboard knee is
still in the shipwreck. The other (250) and the connecting
piece (258) were also hoisted out of the shipwreck before
the salvage. Both knees were 2.65 m on the underside. The
horizontal sections are 64 cm high and 13 cm wide. The rising knee sections were originally approx. 1.70 m in height.
The top of the starboard knee is damaged, and a piece of the
port knee was chopped or sawed off. The connecting piece
has not remained fully intact towards the top; the piece is
1.85 m long and was fastened to each knee with a 30 cm
nibbed scarf and five wooden treenails (Ø 3 cm). There are
two recesses in the top on either side of the ship’s centreline.
The long fore and aft beams rested in these recesses. On
the starboard and port side, rabbets were cut on both front
and back for the shorter fore and aft beams. The beam, the
intermediate pieces, the knees and the connecting piece are
fastened together with three thick wooden treenails (Ø 4
cm). The rising knee sections are connected to the sides with
two diagonally inserted and similar wooden treenails. The
heads of the knee sections are fastened with a round iron
bolt 30 mm thick with a ring and cotter on the inside, and
a thick head on the outside of the lowest wale. There is a
treenail hole in the knee at 1.5 m from the ship’s centreline,
which was probably the attachment point of an upright post
for the aftercastle.
Crossbeam construction 3 (Plate 23.VI D)
With the exception of the missing knee on the port side,
crossbeam construction 3 is essentially intact. The beam,
the intermediate piece consisting of two parts, and the
starboard knee are still in the wreckage. The port ends of
the beam and the intermediate piece are damaged. However, the protruding head of the beam is still present on the
port side, making it possible to determine the exact width
between the sides. The beam is almost straight, measuring
approx. 30 cm high and wide amidships. The intermediate
piece is also straight, 25 cm high and 14 cm wide. The
beam rests on the futtocks of frame 20 and on the top of
shell strake I. The head protrudes through shell strake J.
The starboard knee rests on the intermediate piece, with a
scarf about 25 cm long on the starboard side held in place
with one treenail. The underside is 3.70 m long. Above
the centreline, there is a 65 cm hooked scarf which is the
connection to the port knee. No connecting piece was used
between these two knees. They were probably fastened
together on the scarf with six wooden treenails (Ø 3 cm).
The horizontal section of the knee is approx. 65 cm in
height, while the rising knee section is 1.65 m. The beam,

intermediate pieces and knees were fastened together with
three wooden treenails (Ø 4 cm). The rising sections of the
knees are fastened to the sides with two treenails. Inserted
through the top of the knee, there is a round iron bolt 30
mm thick, with a ring and cotter on the inside, and a thick
head on the outside of the lowest wale. The two long fore
and aft stringers were not resting in recesses, but on top of
the knees. They were attached to the crossbeam construction with iron bolts 30 mm thick, with a ring and a cotter
on the bottom. Small rabbets in the front and back of the
top section show the locations of the shorter fore and aft
stringers. On the front of the underside, above the centreline, there is a rabbet approx. 30 cm wide and 5 cm deep
with two nail holes in it. It was most likely the location of
a guiding board for the mast placed at an oblique angle,
which stood behind the hole for the foot of the mast in a diagonally cut groove in the top of the mast step. The plank
was not found, as far as could be ascertained. Two elongated
triangular rabbets were cut into the front and underside of
the beam to starboard. The significance of these is unclear.
There were no visible nail holes in the rabbets.
Crossbeam construction 4 (Plate 23.VI E)
The port-side half of the intermediate piece of crossbeam
construction 4 was not found. The beam is almost entirely
intact, although the port head is slightly damaged. The
beam is approx. 28 cm high and wide in the middle and
25 cm high at the sides. The beam rests on the futtocks of
frame 28 and on top of shell strake I, and the head protrudes
through strake J. The intermediate piece to starboard (235)
that was found is 33 cm high and 13 cm wide. On the starboard side of the midship section, there is an approx. 30
cm nibbed scarf held in place with four treenails. There are
two knees (236 and 252) on the intermediate piece, which
was originally composed of two sections. The beam is still
hanging in the shipwreck, while the knees and the middle
section were removed from the shipwreck before the salvage.
The horizontal sections of the knees are approx. 62 cm high
and 13 cm wide. The knee sections are approx. 1.70 m
high. Both knees are attached to the intermediate piece and
the beam with two wooden treenails (Ø 4 cm). The rising
sections of each knee are connected by a single horizontal
wooden treenail and by an iron bolt 30 mm thick that has
a ring and cotter on the inside, and a thick head on the outside of the lowest wale. The two fore and aft stringers in the
middle are resting on the top of the knees. They were fastened on the horizontal parts of the knees, together with the
diagonal beams, fitted with blind thick iron nails.
Crossbeam construction 5 (Plate 23.VI F)
Crossbeam construction 5 consists only of a beam with
two knees on it, i.e. no intermediate piece and connecting

piece. The nearly intact beam and the starboard knee are
still hanging in the wreck. The port side knee was not
found. Both knees have a short rising section. The top
and inside of that section forms a sloping hooked scarf on
which the top pieces were placed. This piece is missing on
the starboard side. The top piece of the port side is still
hanging in the forebody. The straight crossbeam rests on
the futtocks of frame 35 and on the upper edge of shell
strake I. The beam head protrudes through strake J to
the outside. The beam is 25 cm high and 23 cm wide. At
the base, the starboard knee is about 3.10 m long, 48 cm
high and 12 cm wide. The piece has a 60 cm hooked scarf
amidships, which forms the connection to the port knee.
This hooked scarf does not continue to the beam. The
end of the port knee was presumably less high. The knees
were attached to each other with three wooden treenails
(Ø 3cm). There is a recess for the long fore and aft beam
in the top of the knee. There is a rabbet for the short fore
and aft beams halfway long the side on the front and back.
The highest point of the rising knee section is about 1.25
cm above the beam, and approx. 1.35 m on the port side.
Together with the piece placed on it, the knee sections
protruded approx. 2.55 m above the beam. The connection between each knee section and the beam consisted
only of two wooden treenails (Ø 4 cm). At the rising knee
sections, the connection was a wooden treenail inserted
diagonally through the hooked scarf and two iron bolts
(Ø 30 mm) with ring and cotter on the inside and thick
heads on the outside of the two wales attached on top of
each other. Recesses were provided on the outside of the
rising knee sections to attach two side boards placed vertically one above the other.
Crossbeam construction 6 (Plate 23.VI A)
A knee hanging in the afterbody is still fastened to part
of an intermediate piece and part of the crossbeam. The
port knee (116) was removed from the shipwreck shortly
before the salvage. Together, they make up crossbeam
construction 6. The straight crossbeam rests on the futtocks of frame 0 and on top of shell strake K. The heads
of the beam protruded outwards through shell strake L.
The beam is 20 cm high and 22 cm wide. The intermediate piece, which remained intact and originally consisted
of a single beam, is also straight, measuring 18 cm high
and wide. The knees rest on either side on the intermediate
piece. The underside of both is approx. 2.20 m long. The
tops of the horizontal sections taper gradually towards the
middle, and are 35 cm high and 12 cm wide at the bend in
the rising knee sections, and 25 cm high and 12 cm wide at
the start of the flat scarfs that would have joined to a connecting piece that was not found. The rising knee sections
are approx. 1.20 m in height. On the starboard half of the
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crossbeam construction, it could be determined that the
knee, the intermediate piece and the beam had been fastened
together with two wooden treenails (Ø 3cm), and three
treenails against the starboard shell. A recess for enclosing
the decking-edge timber (448) was provided in the outside
of the rising section. A lath was nailed against the top edge
on the front of the knees. On each side of the centreline, a
wooden treenail can be seen in the beam, probably the fastening for an upright post to support the aftercastle or poop.
Crossbeam construction 7 (Plate 23.VI G)
Beside the forebody on the port side, the rising section of
a knee was found, still fastened to a futtock and a piece
of wale. The knee section is the only piece found of crossbeam construction 7. Two vertical nail holes (Ø 4 cm) were
founded in the lowest heavy decking-edge timber in the
forebody. Most likely treenails providing the connection
between a crossbeam, an intermediate piece and a knee. The
nail holes in the timber are near frame 39, about halfway
between crossbeam construction 5 and the stem. A logical
spot, from a structural perspective. In this reconstruction,
the crossbeam rested on the futtock of frame 39 and on the
upper edge of shell strake K. A recess for fastening a (top)
side board was provided in the outside of the knee section.
A small square hole was made through the head, oriented
lengthwise in relation to the ship, and a square rabbet was
cut into the inside. The top part of the knee was connected
to the side with two iron bolts (Ø 30 mm) with a ring and
a cotter on the inside and thick heads on the outside. The
length of the bolts suggests that the heads were on the
outside of a vertical rider.
Crossbeam construction 8 (Plate 23.VI B)
A heavy rising knee (8) was found next to the afterbody on
the port side during the exploratory research in 2012, and
was later salvaged. The outside of the rising knee section is
different from all the other knees in terms of the shape and
position of the outside line, and therefore cannot have been
one of the missing knees from crossbeam constructions 1,
3, 5 or 7. The findspot between/at the level of crossbeam
constructions 1 and 2 suggests it would have been above
crossbeam construction 1. The base is approx. 2.55 m long
and 50 cm high and has a rising knee section of approx.
1.35 m. The piece is 12 cm wide and has a nibbed scarf of
approx. 35 cm. The knee almost certainly stood on a trapezoidal intermediate piece and was connected to that piece
and to the crossbeam below it by means of two wooden
treenails (Ø 4 cm). In the base of the rising section, it would
have been fastened to the side with a treenail. Through the
head, it was fastened with a wrought-iron bolt 30 mm thick
which has a ring and cotter on the inside. The length of the
bolt protruding on the outside suggests that it was inserted
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through a vertical rider. A recess for fastening a side board
is visible on the outside of the knee. In the knee, treenails
were added to attach upright posts for the superstructure/
aftercastle or poop.
Reconstruction of the cross-sections
While manually recording the top view of the ship’s bottom with keelson and ceiling strakes, the course of the
bottom strakes and lowest shell strakes was measured as
much as possible at the location of frames 0, 3, 11, 20, 28
and 35. This would provide the basis for later reconstructions of cross-sections with crossbeam constructions of the
hull. The manually collected data was supplemented using
cross-sections made at more or less the same locations
based on 3D photos. The cross-sections of the 3D recordings were especially important to determine the lines of
the port-side hull, which was still present and in more or
less the original shape, and to detect details such as the
widths of the ceiling boards on the vulnerable hull, which
was difficult or impossible to access. Based on the information available, a preliminary top view of the ship’s bottom
and an initial attempt at a cross-section at frame 20 were
drawn and discussed with the other members of the research team. At that time, agreements were made as to the
minimum additional data that would need to be collected,
in order to be able to make a hull reconstruction.
The crossbeams determine the width of the vessel and –
based on the outside of the knees – the angle and lines
of the port side. Crossbeam 3 (at frame 20) is the only
one that was fully preserved and also is at more or less
the original location. Due to the recesses in the beam
ends provided for the shell strakes that slotted into them,
it was possible to measure precisely how wide the ship
would have been at that spot (6.76 m, measured on the
inside of the shell and on top of the beam). Crossbeam 4
at frame 28 is nearly intact. The width of the ship could
also be measured from that beam (6.68 m). The other
beams were not found, or were no longer intact. Using
the notches on the underside of the long stringer beam at
the starboard side, which was still fastened to crossbeam
3, it was possible to determine exactly where crossbeams
2, 3, 4 and 5 were originally placed in relation to one
another. What could not be determined exactly due to the
deformation of the shell at that spot was where crossbeam
3 protruded through the shell on the starboard side. This
may have been above, abaft of or slightly forward of frame
20. Frame 20 with crossbeam 3 was chosen to be used as
the starting point for the reconstruction drawings; it is assumed that the futtock of the frame was attached vertically to the shell and that the crossbeam was on top of that.
Using that as a starting point, the cross-sections across

crossbeams 4 and 5 and forward and then across crossbeam
2 were gradually compiled, and the course of the planking
lines in the top view was determined, along with the data
on the longitudinal cross-section. The drawings had to be
adjusted various times, because small discrepancies crept
into the collected dimensional data. These differences had
to be corrected to achieve a hull reconstruction, which
would naturally have had (nearly) flowing plank lines.
Ignoring these minor discrepancies would result in growing differences in the plank lines of the ship’s hull moving
upwards, which could not be substantiated.
Stringers
The two long stringers on either side of the ship’s centreline consist of two sections. The sections are fastened
together with 57 cm sloping and hooked scarfs and have a
combined length of 15.45 m. The aft section of the stringer on the starboard side rested in a rabbet in the top of the
starboard knee above crossbeam 1. The longest stretch of
the back piece (205) is 3.80 m long, 20 cm wide at the
back, and 23 cm high at the start of the hooked scarf. The
width is 15 and 18 cm respectively. This piece has rabbets
on both sides of the top to insert small transverse beams
and planks. The forward section of the long stringer is
27 cm high and 21 cm wide aft, and 13 cm high and 15
cm wide forward. Recesses several centimetres deep were
provided on the underside, at crossbeam constructions
2, 3, 4 and 5, which closed around the top of the knees.
This is the only information available to determine exactly where the crossbeam constructions were positioned in
relation to one another. A rabbet 4 cm deep and wide is
visible on the starboard side along the entire top edge. The
detached, transverse deck planks were laid in that rabbet.
From frame 29 forward, a similar rabbet is also present on
the side of the ship’s centreline. At the height of frames
24 through 29, a sloping beam rising towards the mast
is attached to the stringer. 20 cm high aft and 3 cm high
forward, and 15 cm in width along the entire length. A
piece of the long stringer from the port side in the shipwreck, with a similar oblique beam on top (251). Judging
by the model of the Bremen cog (fig. 23.20), these sloping
upwards were probably parts of a ‘hatch coaming’.
Short, loose stringers, also resting in rabbets in the heavy
knees, were fitted between that starboard stringer and the
starboard side, about halfway along and also lengthwise,
between crossbeams 1 and 2, between 2 and 3, between 3
and 4, between 4 and 5 and probably also extending between 5 and frame 43 against the stem (also on the port
side). The tops of the long and short stringers have rabbets
on the edges that are 4x4cm wide and deep (Plates 23.VI A
through G). There were no visible nail holes in the rabbets.

Decks
Crossbeams 1 through 5 almost certainly all rested on or in
the upper ledge of strake I, enclosed in strake J in rabbets
cut into the top and side of the beams. It means that they
protrude through the shell differently in relation to each
other and to the keel line (along with the sheer). This difference in height was resolved by the intermediate pieces
and the knees placed on them. The long fore and aft beams
were composed of two pieces each and start at the knees
above crossbeam 1 and continue till frame 43. The top line
of these fore and aft beams descends about 3 cm from fore
to aft in relation to the keel line. On both sides, short deck
planks (1.10-1.35 m long) were laid in a transverse direction in the aforementioned 4x4 cm rabbets on the outside
of the long fore and aft beams and the innermost rabbets
of the short fore and aft beams, and in the rabbets on the
outside of the shorter one and the shell. This shows a deck
construction that extended from crossbeam 2 (frame 11)
all the way to frame 43 against the stem. This was also the
case between both long stringers, from crossbeam 4 (above
frame 30) until the stem. There was probably a hatch in the
space between these stringers, the mast and crossbeam 4,
which could be used to access the hold. The aforementioned
short beams on the stringers, installed diagonally towards
the aft section and increasing in thickness, were probably
part of this construction (Plates 23.VII and 23.VIII).
No holes from treenails or iron nails were found anywhere
in the rabbets for the ends of the long and short stringers and in the rabbets where the deck planks would have
laid. This means, in all probability, that they laid in the
rabbets without fastenings. This was already observed dur-

Fig. 23.20. The construction of the hatchway in the ‘main deck’ between
the two long stringers in the model of the Bremen Cog (between the upper
coil of rope and the mast).
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Fig. 23.21. Impression of the main deck with barrels, the stringers, the oven, the fireplace, the windlass, and the cargo on a between-deck and in the hold.
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ing the investigation of the Nijkerk-II cog35 and was also
been detected in the Bremen cog. On both sides of the long
stringers, there was a detached deck all on the same level
that was approx. 12 m long and 2.50 m wide. The similarly
detached deck section between the stringers and the forebody was about 4.5 m long. It is striking that none of these
deck planks were found during the excavation.
Another construction was situated between crossbeam constructions 1 and 2 in extension from this deck. The short
stringer on the starboard side (194) is also detached. A rabbet was cut in the top of this beam on the port side, as described above, in which rested transverse planks that were
irregular in width and extended until the starboard shell.
At four places, beams were placed on top of those, oriented
in the same direction. On top of that, there was a floor of
planks 30-35 cm wide laid lengthwise (figs 23.30a-c). On
that floor, a brick oven and fireplace were built. Based on
the rabbets present on the other side of this short stringer
and in the longer stringer parallel to it, the same or a similar deck construction would have been present between
them, and in any case also between both long stringers.
This may have also been the case for the port side. Even
though all the elements of this section were detached, it is
probable that there was a permanent floor in the caboose
or cooking area/fireplace.
Crossbeams 6 and 7 were situated on a higher level, above
frames 0 and 39 respectively. Crossbeam 6 probably rested
on top of strake K, while crossbeam 7 probably protruded
through that strake. A beam about 20 cm thick probably
rested on the knee of crossbeam 1. It would have supported a small horizontal deck of planks placed lengthwise
which rested on the top of crossbeam 6 near the front side.
This would be the small deck from which the windlass
was operated. On the top of the knees on crossbeam 6
and in a straight line until frame 9, against the sternpost,
there was probably a small deck for the helmsman. It is
plausible that these planks were also placed lengthwise.
Extra decks or tweendecks?
Based on the ship parts found loose in the ship, a second
deck level can still be reconstructed. The most important
evidence to support this is a shelf clamp that was against
the underside of the crossbeams on the starboard and port
side. It was attached to the ceiling board and the frames
behind it with wooden treenails. The 11 m specimen on
the starboard side was 30 cm wide/high at most, trapezoidal in cross-section with the widest side facing up, and was
a maximum of 13 cm wide at that point, and 9 cm wide at
the bottom. The height and width gradually tapered abaft
and forward from there. The top of the beam clamp was di35. Section 6.2.2.

agonally notched to precisely enclose crossbeams 1 through
5. Similar notches were found in the middle between these
notches. A scarf at the front end suggests that the shelf
clamp was probably extended. The shelf clamp as it was
found spanned the space between just after crossbeam 1
until just before crossbeam 4. The forward missing section
presumably continued until well under crossbeam 5 (Plates
23.VI A through F, 23.VII and 23.VIII). A fragment of its
counterpart on the port side was also found.
The diagonal rabbets between the crossbeams in the top of
the shelf clamp undoubtedly held detachable crossbeams
that covered the entire width of the ship. However, none of
these beams was found. There may have been a completely
removable ‘tweendeck’ for which the crossbeams also had
4x4 cm rabbets along the upper edges. The planks that fit
into this would have been placed lengthwise. The space
between this deck and the continuous deck at the height of
the fore and aft stringers was approx. 1 m between beams 2
and 5 and approx. 90 cm between beams 1 and 2.
It is conceivable that there were originally even more deck
levels. Notches in the buttress/vertical rider against the
starboard shell at frame 23 and presumably also at frame
31 (249) suggest that crossbeams could also have been
placed there, making it possible to add another detachable
deck at that height (approx. 4.75 m above the keel line).
It would have been approx. 1 m above the continuous
main deck on the fore and aft beams. However, no indications were found that this deck would have continued all
the way to deck beam 2 (Plate 23.VIII).
Sideboards
On the starboard side in the afterbody, a curved beam was
found which measures approximately 4 m long, 20 cm wide
and 12 cm thick (446). The recesses and straight stretches
on the diagonal outside enclosed around the frames and
against a ceiling board of the ship’s side. This is a side support, generally intended to offer a step up from the deck,
making it possible to e.g. look out over the gunwale, or
to do certain things that require access to that part of the
ship. Other recesses on the inside indicate that there must
have been a knee at that location. Recesses in various crossbeam knees confirm this. Using these traces, we were able
to determine where this decking-edge timber was located:
from frame 4 through 6 at the stern. The side support was
fastened to the frames with horizontal wooden treenails (Ø
3cm). The rising knee section above crossbeam no. 1 was
originally higher. In the reconstruction, the top is between
0.85 m and 1.40 m below the gunwale (the top of strake R;
Plates 23.VI A, 23.VII and 23.VIII).

635

Fig. 23.22. Painting by Hieronymus Bosch (ca 1514), featuring a ship in
which sideboards can be seen aft and fore (ADC Maritime).

On the starboard side in the forebody, there is still a sideboard more or less in its original place (476). It is a curved
piece of wood about 5 m long, no more than 47 cm wide,
and 10 cm thick. Towards the forward end, the beam broke
lengthwise. The total length of this side support must have
been approx. 5.40 m. The front end probably continued until just before the side-stem. Similar to the side board in the
back, the curved outside is chamfered and has been provided
with notches for the frames and straight pieces that abutted
a ceiling board. A recess on the inside at the aft section fitted
around the knee on crossbeam 5. Crossbeam construction 7
was fastened to the decking-edge timber with two wooden
treenails (Ø 4 cm). This warrants taking into account that
the beam may not have protruded through the shell. Determining the original construction required a great deal
of brainpower and calculating (Plates 23.VI G, 23.VII and
23.VIII). The section of the sideboard in front of beam 7 was
probably fastened to the frames with four wooden treenails
(Ø 3 cm). They were inserted diagonally from the top down.
The back section was fastened with five horizontal treenails
running through the piece. The side support was approx. 45
cm above the continuous deck and 1.90-2.70 m below the
upper edge (Plates 23.VI G and 23.VIII). It cannot therefore
have been intended as a step to make it possible to look out
over the gunwale. The pieces were presumably primarily
intended as reinforcement for the bows. Rabbets in the top/
inside edge suggest that small diagonal beams lay in them
at those spots. This could indicate the presence of a small
deck between the two side supports to port and starboard,
crossbeam 7 and the stem. Figure 23.22 shows a detail in
a painting by Hieronymus Bosch (approx. 1514) on which
sideboards can be seen.
A recess in the outside of the knee on crossbeam 7 (above
frame 39) and a small rectangular opening through the top
of the knee above crossbeam 5 suggest that there were also
sideboards at that height, which probably extended all the
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way to the sidestems. However, these were not found. In
the reconstructed field survey, the back of the side support
was approx. 95 cm below the gunwale, while the front was
about 2 m below it. It seems very plausible that there was
a small deck about 3 m long, which may have had e.g. an
anchor windlass on it, located between these timbers and
between crossbeam 7 and the stem. This small deck must
have been accessible (in the middle) by a stair from the deck
that rested on the stringers. A square hole has been cut in
the inside of the knee. It may have been intended to attach
a railing – or, given the height above the deck, possibly a
small intermediate beam – of a fence or gate on the back of
the small deck.
‘Bench’? and lockercabinet
On the front of crossbeam 6 and continuing to the fireplace, there was a thick beam similar to a sideboard placed
against the starboard side, measuring 1.90 m long, 40 cm
wide and 10 cm thick. It was at approx. 40 cm above the
deck on the fore and aft beams. The forward end seems
like a very appropriate place for the cook to sit. On the
beam and against the front of the knee on crossbeam 3,
there was probably a construction approx. 30 cm wide, 25
cm deep and approx. 20-40 cm high (figs 23.23a and b,
in the upper right corner above the gutter). This has every
appearance of having been a storage locker/small cabinet
with a sloping flap, in which the cook could store his tools
of the trade, such as fire strikers, spoons and knives, etc.
(Plates 23.VI B, 23.VII and 23.VIII).

Fig. 23.23a&b. 3D underwater images of the oven and fireplace on the
‘main deck’ in the starboard part of the afterbody. To the right against the
knee of crossbeam 1 we see the small locker/cabinet? with sloping flap.
Frontal and top views (ADC Maritime).

Pump(s) and drain channel
On the keel section of the stern hook, between frames
3 and 5, there was an open area where the pump shaft
would have been. Frame 4 had no V-shaped floor timber,
only futtocks. The remains of a woven pump barrel were
found at the findspot (fig. 23.24). Also, several fragments
were found that were part of the pump rod (fig. 23.25).
Plates 23.VI B, 23.VII and 23.VIII show how this pump
probably worked: the pumped-up water was caught in a
wooden cistern and then drained from the ship using an
attached wooden gutter (204). A large part of this gutter,
which was covered with a board, was found in situ next
to the fireplace, right in front of crossbeam construction 1 (fig. 23.26). The gutter was more or less square
in cross-section (14 cm wide and 12 cm high) and hewn
from a single piece of wood. The bottom section is 7 cm
thick, while the sides are 4 cm thick. The feed opening
is 7x6 cm. Drain channels (or evidence of their presence)
were found in the Nijkerk-I and -II cogs.36
A woven basket or small tub was found between frames 35
and 36, at the height of the underside of the stempost, in
similar fashion to the sternpost. The ship’s structure does
not provide any evidence of a pump in this part of the cog.
Windlass(es)
A heavy windlass was found in top of the afterbody. The
round spindle (Ø 46 cm; fig. 23.27) is 3.05 m long and
has protruding 7 cm gearing with a diameter of 20.5 cm.
More or less square holes approx. 14x14 cm have been
cut at right angles in three locations. They go straight
through the drum. These are the openings in which the
levers or bars were inserted by several of the crew to hoist
the spar with the sail. The ‘windlass cheeks’ between
which the spindle would have turned were not found.
Judging from several thick treenails in crossbeam 1 and

Fig. 23.24. Remains of a wicker basket in which the pump barrel probably
stood, close to frame 4 on the stern hook.

36. Sections 6.2.2 and 8.2.2.

the knee on top of that, it is probable that there were
vertical posts placed against and on top of the front of the
beam construction and fastened somewhere above that
(Plates 23.VI B, 23.VII and 23.VIII).
A beam almost 3.40 m long (160, fig. 23.28) notched
with various recesses was found in the hold between crossbeams 1 and 2. A semi-circular hole with a reconstructed
diameter of approx. 13 cm suggests that the spindle of
a windlass revolved in there. The tiered rabbet below it
suggests that the piece was fastened against a crossbeam
construction. The diameter of the axis of the spindle does
not correspond to that of the specimen described above.
The piece found was probably part of a smaller windlass of
about 30 cm in diameter. It is not clear where it was fastened. One possibility would be next to the large windlass
above crossbeam 1, on the starboard side.
Shifting boards?/bulk-heads
In the afterbody, directly in front of and against crossbeam
construction 1, positioned lengthwise in the cog and on
either side of the keel plank, sections of two partitions
were found that had collapsed forward (figs 23.29a and
b). The partitions consist of several vertical plank scraps
nailed between two small posts and on what was probably
originally four small crossbeams in between. They are
marked as shifting boards, which would have been put in
place to prevent the cargo from moving around during
transport. Looking at the width of the shifting boards
(only approx. 90 cm), however, one wonders what kind
of cargo could be held in place with these. These inside
shifting boards were naturally only addressed at the very
end of the reconstruction of the ship’s hull.
Although the shifting boards were slumped forward, evidence was found that suggested that they were nailed at a
right angle against the front of crossbeam 1, lengthwise in
relation to the ship, and presumably originally continued
until the deck on which the oven and fireplace stood.
During the underwater investigation, it was established
that the shifting boards were on the starboard and port
side of the keel plank/stern hook. A notch on the side
of the ship’s centre in the fore and aft beam to starboard
suggests that the forward post of the starboard bulkhead
was fastened in that notch. If the shifting boards had been
vertical, then they would have been resting on/fastened
to the lower half of the C ceiling strakes. However, this
could not be confirmed. In any case, this means that the
shifting boards protected the vital pump-barrel, reserving
a space of about 30-40 cm on all sides. In addition, the
wooden pump barrel was always accessible via the ends
of the A ceiling strakes. This (reconstructed) situation is
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Fig. 23.25. Various wooden parts of the pump.

Fig. 23.26. Top view of the wooden pump drain, U-shaped in section,
with a plank cover, to starboard between the fireplace and the knee of
crossbeam 1 and on the ‘main deck’ (in the frame). 3D underwater photo
(ADC Maritime).

Fig. 23.28.
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Part of the cheek of a small windlass (ADC Maritime).

Fig. 23.27.
Maritime).

The large spindle of the windlass, found detached (ADC

Fig. 23.29a. 3D underwater image of the shifting boards?/bulk-heads on
either side of the pump barrel (ADC Maritime).

Fig. 23.29b.

The remains of the starboard and port shifting boards?/bulk-heads (ADC Maritime).
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provided in Plates 23.VI B, 23.VII and 23.VIII.
Rabbets were cut into the underside of the B ceiling strakes
above frame 3 which are similar in width to the posts of
the bulkheads. Notches were found on the inside of the
V-shaped timber of frame 5. The interval between the
notches and rabbets correspond to the width of the bulkheads. It was initially thought that the lower ends of the
posts of the bulk-heads were fastened in those rabbets. This
would mean that the bulk-heads were not positioned vertically and parallel in relation to each other, but together
formed a funnel shape, with the bulk-heads about 1.25 m
apart at the top and about 0.45 m at the bottom, with the
smooth sides facing the pump. In this shape, they would
have functioned as a sort of disposal chute. For example,
wastewater from the caboose/fireplace surrounding could be
poured in, which would then be discharged via the pump
and the gutter. However, in terms of vertical positioning,
the rabbets and notches in the B ceiling strakes and in
frame 5 do not correspond to the rabbet in the fore and aft
stringer and the fastening of the vertical post of the bulkheads against the front of crossbeam 1. It is therefore not
possible to provide a definitive and all-explanatory answer.
Oven and fireplace: a ‘caboose’?
In the other cogs that were examined, the movable fireplace
was covered along with the cooking and baking utensils
that were found. In the Kampen (IJssel) cog, in view of the
very probably permanent construction on the deck, it seems
more appropriate to discuss these elements in the context of
the layout and structure of the vessel. The section on decks
already mentioned the divergent reconstruction of the deck
section between crossbeam structures 1 and 2 and that
there was a permanent floor in a caboose (figs 23.21 and
23.31a - d). The description of the below indicates that the
oven and fireplace were situated under the forward section
of the castle deck. This deck between crossbeam constructions 1 and 2 (similar to the Bremen cog)37 most probably
did not span the entire width of the ship, but consisted of
two ‘promenades’, one on each side, with an open section approx. 2.50 m wide between them. Indications were found in
the Bremen cog that spaces were created under these ‘promenades’ by installing (partial) vertical walls (fig. 23.30). It
seems very plausible that this was also the case in the IJssel
cog. In my opinion, it is doubtful whether we can still consider that a cabose was here. It seems rather that this marks
the emergence of the permanent, separate galley.
Figure 23.31a-e consists of three drawings of the deck
section between crossbeam constructions 1 (right) and 2,
and between the short stringer and the starboard side. The
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37.
38.
39.
40.

Tanner 2017.
Vlierman 1992a, 50-59.
See section 8.5.2 and figures 8.9 and 8.12.
Chapter 29, figures 29.13a, c and c.

Fig. 23.30. The remains of the starboard and promenade decks on the
model of the Bremen Cog with (partial) vertical walls.

top drawing shows the field survey as it was found. The
second drawing shows the planks that were placed lengthwise in the ship, while the third drawing shows the plank
floor below that. This plank floor, effectively the ‘main’
deck, is made out of planks that were placed athwartships
in the rabbet in the stringer and nailed against a lath that
was placed against the ceiling strake on the starboard side.
Visible burn marks on this floor indicate that there were
probably fireboxes of some sort on this spot before. There
were seven small beams oriented in the same direction.
The plank floor on which the brick oven and fireplace was
built rests on those beams. These planks do not have any
visible burn marks. The spaces between the small beams
on the deck were most likely filled with loam mortar. The
drain channel (covered by a plank) can be seen on the right
on the various drawings.
The domed brick oven with a floor that was also partially
made from large floor tiles, and the fireplace next to it
(figs 23.22a and b and 23.30a, b and c) can also be considered a unique find. ‘Cooking and cooking utensils on
(inland) ships 1300-1900’38 covers the fireplaces known
from archaeologically examined ships up to that time. In
the oldest large cog from the Netherlands (the Nijkerk-I
cog)39, a wooden chest was found measuring approx.
80x80 cm and 20 cm high, filled with loam. A small peat
fire would have been lit in the middle of the loam floor
for cooking or baking. Such chests were still in use until
at least c 1600, and well into the 20th century on fishing
vessels on the Zuiderzee. However, from the 14th century
on, they were filled with sand which was topped with a
light floor of bricks or tiles with chalk mortar.40 Evidence
of permanent fireplaces were found in the shipwrecks of

D

A
drain with cover

crossbeamconstruction 2

crossbeamconstruction 1

B

drain with cover

Fig. 23.31a. The oven and the paved
fireplace, top view.To the right and left, the
standing knees of crossbeam constructions
1 and 2, and the covered drain close to
crossbeam 1. Below is the short stringer
lying loose in its rabbets with mortises for
fitting in short transverse beams; and to the
left, a rectangular hole for a stanchion of the
starboard promenade pier of the castle deck
(ADC Maritime).
Fig. 23.31b. The plank floor underlying the
oven and fireplace (ADC Maritime).
Fig. 23.31c. The original ‘main deck’ with
stringer, drain, short beams and charred
patches (ADC Maritime).
Fig. 23.31d. Some floor tiles from the
fireplace inside the oven (ADC Maritime).

C

burn marks

drain
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two small cargo vessels from Flevoland, dating back to the
early and mid-16th century respectively.41 Thus far, the
permanent fireplace and oven in the IJssel cog – which in
any case date back to the mid-15th century – are the oldest
medieval examples in a vessel in the Netherlands that are
confirmed archaeological finds. The fire boxes from the older cogs were placed on the ceiling at the bottom of the ship.
At its largest point, the partially reconstructed oven (Plates
23.VII and 23.VIII) had an outside measurement of approx.
1.45 m, a depth of approx. 1.35 m and a height of approx.
90 cm. At least two sizes of bricks were used in the oven
(approx. 22x10x4.5 cm and approx. 27x13x6 cm). The unglazed flags (or flagstones) used here are 25x25x5 cm. Below
the oven floor was a second floor made out of bricks with the
dimensions stated above, and of floor tiles or small flags (or
flagstones) measuring 16x16x4 cm. The mortar used in the
masonry, the exterior finish and a fire-retardant layer added on the surrounding wood were presumably made from
loam, although it was confirmed while the shipwreck was
still under water that the mortar was completely gone. Clear
traces of it were visible on the underwater photo (figs 23.23a
and b). There is no information on how the access point of
the oven would have been structured. The oven may have
had a presumably straight front with an opening of approx.
50x50 cm covered by a small iron door, but such a door was
not found. The opening could also have simply been closed
during baking by stacking bricks to block it off. Separated
by a low ‘wall’ built from a few stones, the brick fireplace
was situated against the starboard side, between the oven
and the drain channel; the fireplace was found partly in situ.
The brick floor was reconstructed as well as possible using
the remains that were found. The floor had a total surface of
approx. 1x1 m and the bricks used for the floor were approx.
20x10x5 cm. Loam (see above) was used below the floor and
in the mortar joints. A relatively thick layer of this material
was applied on the wood around and behind the floor. The
double floor of bricks and tiles in the oven and the loam layer under the fireplace were added to prevent the wood below
from charring or even catching fire. A peat fire was built in
the middle of the floor. There was an iron trivet above this
fire, parts of which were found in the wreck (figs 23.32,
23.36 and 23.63).
The superstructure and an opening in the port side
Although detached parts of the superstructure were found
in the forebody and afterbody, it is hardly possible to
reconstruct it with any substantiation. The remnants do
very clearly show that there was a superstructure, however;
for this reason, a possible rendition of the superstructure
is sketched onto the reconstructions with dotted lines
(Plates 23.VI, 23.VII and 23.VIII).
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41. Shipwrecks Nz 3 and L 89.

Fig. 23.32.
fig. 36.

Two types of iron trivet. Drawing after Vlierman 1992a, 53

The first is a heavy knee (8) that was almost certainly
above protruding crossbeam 8. That piece was found
beside the afterbody on the port side. The rising knee
section from this element of the ship has a strikingly
shaped outside curve on the shell side. This is completely
different from all the other knees (compare Plates 23.VI
A through G). In Plates 23.VI B and 23.VIII, dotted
lines have been used to indicate the knee, the possible
crossbeam construction and the presumable location in
the ship’s hull (above crossbeam 1). The iron bolt (Ø 30
mm) that protruded through the head of the knee shows
that there had to also have been a vertical rider against
the outer shell. A number of nail holes on the knee almost certainly indicate the attachment points for vertical
posts pointing upwards. Treenails found in crossbeam
construction 1 below also suggest the presence of vertical posts (for the windlass). These posts probably (also)
supported the deck of an aftercastle/poop, amongst other
structures. Rectangular holes/rabbets observed in the top
of the stringers to starboard, between crossbeams 1 and 2,
indicate the location of other posts. These suggest that the
forward side of the castle deck continued until just before
the large windlass, and the deck continued above the fireplace and oven until slightly before crossbeam 2 across a
width of 2.50-3.00 m. This was also the case on the port
side. In other words, the castle deck/poop was most likely
U-shaped, similar to the Bremen cog: a castle deck with
two ‘promenades’ pointing forward.
The two curious knee-shaped pieces of wood (392 and
393, fig. 23.33a) are almost certainly a matching pair.
Altogether, the total length is approx. 2.30 m, while the
width/height of the long ends is approx. 20 cm, with a
thickness of approx. 30 cm. Rabbets with remains of shell

Fig. 23.33a.

Two knee-shaped timbers with rabbets (392 and 393), found beside the afterbody; probably they once were joined together (ADC Maritime).

Fig. 23.33b. The larger cog drawing in the mid-15th-century Digestum
Vetus of Kampen. Municipal Archive, Kampen.

Fig. 23.33d.

Fig. 23.33c. The smaller cog drawing in the mid-15th-century Digestum
Vetus of Kampen. Municipal Archive, Kampen.

IJssel cog, portside. Impression of how timbers 392 and 393 may have framed the top of the opening.
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planks can be seen on the outside, as well as the nails with
which they were fastened (or the nail holes where they
would have been located). Slots 9 cm wide and 7 cm deep
were cut into the thickness of the knee-shaped parts. They
are situated in the outer half from the middle. A rabbet
of approx. 14x7x5 cm was cut into each of the horizontal
sections. The pieces/the connected pair was fastened to the
framing timbers with wooden treenails 3 cm thick.
It was initially thought that this was part of the trim
around an opening in the shell between strake R and the
castle deck, for example above the domed oven and fireplace to let out smoke. However, the two pictures of a
cog in the Digestum Vetus from Kampen (figs 23.33b and
c and 23.43) suggest that it is more likely that there was
an opening in the port side immediately above and between crossbeams 2 and 3, which protruded through the
shell. Judging by where the two pieces were found (next
to the port side, at the level of crossbeams 6 and 1) and
the picture of a similar opening in the Krack by Master
WA (fig. 23.44), it is not inconceivable that the opening
was between crossbeams 1 and 2. This location may be
more logical, considering the rigging of the mast. The
shape, function and placement were not yet considered
in the monograph on the IJssel cog.42 The adjusted side
elevation (Plate 23.V) shows where this opening could
most likely have been placed. The two pieces together
probably formed the upper trim around the opening,
while a similar construction provided the underside of the
opening. The knee-shaped pieces were fastened against
the (extra-heavy?) futtocks at that point. Three thick
planks (approx. 40 cm wide and 9 cm thick) were stacked
on top of each other in the slots to close off the opening.
They were clamped into place with two upright posts,
14 cm wide and 7 cm thick, inserted into the rabbets in
the top. In turn, the upright posts were probably held in
place by two horizontal beams that rested on each side of
the opening in clamps that were placed there. Fig. 23.33d
shows what the envisioned structure would have looked

like from the inside. The underside of the opening was
probably about at the same height as the tweendeck below
the ‘main deck.’ By removing the unattached short deck
planks and short stringer of the main deck on the port
side, between the long stringer and the side of the ship,
a work floor could be created from which the crew could
take on cargo and stow it in the tweendeck, or offload
items of cargo. The cargo hatch was most likely ‘protected’ abaft and forward on the outside by a vertical rider
(Plate 23.V).
A third piece mentioned here is a futtock (265; fig.
23.34). The frame section was found on the port side in
the wreckage forward of crossbeam 4. On the reconstruction cross-sections A and F in Plate 23.VI, and in Plates
23.V and 23.VIII, a dotted line indicates the shape and
shows where multiple similar futtocks could have been
part of the superstructure in the forebody and afterbody.
Another part of the superstructure is the slightly curved

Fig. 23.34. The S-curved futtock (265) which most probably reflects the
shape of the cross-section of the side between the gunwale (the R strake)
and the presumable roof construction of the forebody. A similar shape may
also have been applied in the raising of the gunwale up to the after castle
deck.

Beneden IJssel, Kampen, 2015
Project
CIS code
Wrak
Detailtekening
Schaal

Fig. 23.35.
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: Kogge achtige
: SNR 265, Oplanger
: 1:10

The beam with mortises (170), maybe the foremost beam of a roof above part of the castle deck.

42. Waldus et al. 2018.

0

0.5 m

beam approx. 4.5 m long (170; fig. 23.35) found on the
port side of the afterbody. The monograph on the IJssel
cog43 suggests that it may have been the shield on the
front of the aftercastle. Further research suggests that it
may even be more likely to have been the forward crossbeam of a roof construction above the castle. In that case,
beams would have been fastened lengthwise in the wide
rabbets on the underside. Upright posts were placed in
the square holes of approx. 10x10 cm, forming a kind of
lattice from the top until e.g. the castle deck. Similarly,
it does not seem impossible that these ‘latticed’ posts

Fig. 23.36.

would have continued until the beam that was most likely
placed on the knees of crossbeam construction 1. In the
latter case, the large windlass would have had to be moved
slightly abaft. Fig. 23.36 shows where the beam could
have been and what the field survey might have looked
like in the first hypothetical scenario.

Sketch showing what the foredeck in front of the large windlass and up to the castle deck may have looked like.

43. Waldus et al. 2018, section 14.10, fig. 14.8.
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A purposely rounded piece of wood, possibly part of a mast

Three other detached pieces of wood that were found are
also noteworthy: a semi-circular, flat piece of wood (282;
fig. 23.37a), a slightly curved piece with recesses on the
ends (325; fig. 23.37b) and a belaying post (510/522; fig.
23.37c). The first piece could be part of a mast partners.
The slightly curved piece was presumably a guiding beam
that may have been attached against the gunwale. However, the opening in the head could also been intended for
something to rest in it. The belaying post is clear. The
piece 95 cm high was probably originally attached to the
(missing) disc lengthwise in the ship on a crossbeam.
Repairs
The cog wreck was salvaged in its entirety and supported
in a great many places along the outside. As a result, it
is only partly possible to determine where and to what
extent there were repairs to the hull. It was possible to obtain a fairly comprehensive overview of the port side, with
the exception of the bottom of the ship (Plate 23.V). The
repairs can be divided into two types. First, there are the
cracks that were sealed with sintel clamped moss caulking. The majority of the cracks probably formed during
construction and were caulked shortly before the launch.
The second type involves damaged planks repaired in
place. At various locations, small planks (generally with
butt joints) were inserted and the seam all the way around
the repair plank was sealed with sintel clamped moss
caulking. The depiction here probably offers an accurate impression of the ‘repair pattern’ on the rest of the
hull. On the inside of the ship, small repair planks were
observed in various locations, as well as repairs to sintel
clamped moss caulking a few places.
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44. Dijkstra in: Waldus et al. 2018, Section 14.14.

Fig. 23.37c.

A wooden block 510/522). The sheave is missing.

0
Beneden IJssel,Beneden
Kampen,IJssel,
2015 Kampen,
2015

Wood use and fastenings: types of wood and process
The ship’s hull was made of oak (Quercus spec.). Most of the
planks were probably rift-sawn. It could not be confirmed
whether the planks also included pieces of sapwood. The
keel plank, stern hook and stem hook, sternpost and stempost, false stern and false stem, keelson, the various parts
of the crossbeam constructions, the fore and aft beams, the
supports of the superstructure and the structural elements
of the windlass(es) were made of wood that had been
sawn and/or chopped from tree trunks or pieces of trunks/
branches. They were all fashioned into the desired form
using bearded axes and adzes. The elements of the frames
were cut from tree trunks or thick branches and chopped
and/or adze-hewn into the desired shape to fit.
Project
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Beneden IJssel, Kampen, 2015

Fig. 23.37b. A slightly curved piece of wood with notches at the ends
(325); function unclear.
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Fastenings
The shell planks were fastened to the frames using oakwood treenails (Ø 2.5 cm). The elements of the crossbeam
constructions were fastened to the sides of the ship using
wooden treenails that were 4 cm in diameter. In addition,
thick wrought-iron bolts (Ø 30 mm) were used at crucial
connection points. The clinker-built shell strakes were fastened together with wrought-iron nails. The moss in the
seams was held in place by moss laths made of oakwood,
which were in turn held in place with wrought-iron sintel
clamps.
Loading bed of branches, twigs and straw
Remnants were found of a loading bed, more or less between crossbeam constructions 3 and 4 on the starboard
side between the mast step and about the middle of
ceiling strake C.44 Remnants of this floor were also spotted abaft of the mast on the starboard side, during the
documentation in summer 2016. It seems very plausible

that this loading bed originally covered more or less the
entire bottom of the ship between frames 10 and 33. The
top was probably almost even with the top of the mast
step section of the keelson. Small beams, thin trunks and
thick branches were placed lengthwise on the lower sections of the keelson and between and on ceiling strakes
A and B. They were placed in such a way, and sometimes
pre-sawn, to create a more or less horizontal ship’s bottom with short transverse planks on top of that. Some of
the small planks were repurposed from elsewhere. There
were narrow planks, branches and narrow tree trunks of
alder, oak and pine. Thin branches were laid lengthwise
on this ‘planking floor’, with a layer of the same material
on top in a transverse direction. Then two layers of thin
branches and twigs, which were also laid approximately

at right angles to each other. On top of that, in a similar
fashion, were two layers of reeds. This floor (fig. 23.38)
was definitely meant to transport the cargo (probably
mostly barrels) in safe, dry conditions as much as possible.
The composition of the floor allowed for airflow through
the spaces between the bottom of the ship, the frames
and the ceiling boards. Spraywater and rainwater coming
down from above through the gaps between the separate
elements of the composite decks could also drain into the
spaces between the frames and be discharged through the
narrow limber holes and via the pump.

Fig. 23.38. Sketched reconstruction with ‘main deck’ and ‘between decks’, the load-bed of branches, twigs and straw and a cargo of barrels.
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A somewhat similar piece of loading bed was found behind the mast in the Nijkerk-II cog.45 Pine was represented by several quartered tree trunks approx. 1 m long
and approx. 20 cm in diameter. On top of those narrow
tree trunks, there was a piece of what had probably been
an old wickerwork basket. The branches were covered in a
layer of straw thatching with a layer of coarse sand over it.
In the Nijkerk-II cog, it was assumed that it had possibly
been a small piece of flooring in a separate room that was
added by a fisherman who made their home in the shipwreck rather than it being the loading bed of a cog. However, with the find in the Kampen (IJssel) cog, this theory
will have to be revisited. We are most likely dealing with
the remains of loading beds characteristic of late-medieval
vessels. There are examples from several other shipwrecks
in Flevoland.46 Dijkstra47 refers to an English source
from 1312. The ship Nicholas of Westminster was prepared
that year to transport 63 barrels of wine. They were not

Fig. 23.39.
45.
46.
47.
48.
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stacked directly on the ceiling, but on a loading bed
which was probably made from reeds.
The mast, sail and stays
We will not discuss the rigging and so on of the mast,
the mainsail and all other related matters at this point
Since the (lowest) deadeyes, putting irons and chainwales
or channels are an integral part of the hull, they will be
discussed. Several blocks found detached in the wreck will
be discussed in section 23.5.2. It is the oldest example
to date of how the mast was rigged on a large, late-medieval ship found in the Netherlands through archaeological research.48 The original nine putting irons (round
in cross-section, Ø 30 mm) point somewhat diagonally
downwards from the top and from the outside to the inside through the two chainwales on the outside of shell
strakes P and N, which are attached to the shell strakes
(fig. 23.39 and Plates 23.V and 23.VI C). The completely

Channel with the (lowermost) deadeye, on the starboard side.

Section 6.2.2, figures 6.28, 6.29, and 6.30 and plates 6.I and 6.II A.
Van Holk 1986, shipwrecks J 137 and O 28 in the Noordoostpolder; Reinders & Oosting, shipwreck U 34 Eastern Flevoland. Annual Report 1986, fig. 3.
Dijkstra. In: Waldus et al. 2018, Section 14.14.
Chainwales for the rigging were found in the small Dronten-I and Marknesse cogs, in section 11.2.2, fig. 11.12 and section 12.2.2, fig. 12.13 respectively.

missing putting iron (third from the back) may have been
related to the loading/unloading hatch in the port side.
It seems plausible that there was a vertical rider at that
location. The deadeyes are the pear-shaped, flat type found
previously on multiple occasions and in late medieval
fishing vessels in Flevoland. The forwardmost deadeye was
located about 1.10 m abaft of the mast, while the aftmost
deadeye was at 4.30 m.

a flat bottom amidships curving slightly towards the turn
of the bilge. The bottom of the ship is dynamic, without
any flat longitudinal surfaces, and angles slightly towards
the everted sides (at an angle of approx. 114° amidships).
Towards the stern and stem the bottom gradually transitions into the sides. The frames in the back section exhibit a slight S-curve. Strakes A through D are carvel-built.
The aft 6.50-7.00 m and the forward 4 m of strakes A, B
and C are clinker-built. The strakes of the sides are entirely clinker-built.

23.3 Construction data

Elevated ship’s hull
It had already been established during the 2012 visit with
the diving vessel that the clinker-built seams of the cog
were waterproofed with sintel clamped moss caulking on
both the inside and the outside. As far was known at that
time, this practice was used till ca 1350. After that point,
the clinker-built seams of the outside were no longer
sealed with sintel clamped moss caulking. However, the
thick iron bolts that were then visible at crucial connections and the type of sintel clamps used would be appropriate to a date later than ca 1400. If we compare the hull
of the Nijkerk-II cog49 (built in the second quarter of the
14th century) with that of the IJssel cog, we see a general correspondence in the overall dimensions and measurements of the heights in relation to the keel line, the
sternpost, and the lowest section of the stempost (without
the top section and the false stem and stern). The knees
on crossbeams 1 through 5 extend until about the middle
of the O strake. The O strake is also the top strake of the
sides on the Nijkerk-II cog. That vessel is approx. 4.30 m
high amidships. The Kampen (IJssel) cog is approx. 4.95
m at the same point. The locations where the crossbeams
protrude through the shell are approx. 25 cm higher
than the keel line. In its initial approach, the IJssel cog
is built almost exactly the same as its predecessor of a
nearly hundred years before, but larger. The Bremen cog
(dating back to ca 1380) slots somewhere in between the
Nijkerk-II cog and the IJssel cog in terms of measurements (and date). Figure 23.40 shows the outlines of the
sides of the Nijkerk-II, Bremen and Kampen (IJssel) cog
with the heads of the potruding crossbeams at the same
scale.

Based on all the information, and with no small effort, a
reliable set of reconstruction drawings of the hull was produced. As far as possible, the drawings also indicate the
layout, providing several suggestions for the superstructure. Based on the reconstruction, it is now possible to say
a few things about the lines of the ship, its construction
and use, the ship’s hull which was probably deliberately
sunk as a caisson or discarded, and about the wreck formation and embedding.

23.3.1 Design
The Kampen (IJssel) cog was constructed in accordance
with the (cog-building) tradition as had been used by
shipbuilders for centuries. Blueprints and building plans
were almost certainly not in use at that time, nor would
ship-builders necessarily have been familiar with the concept. What is immediately noticeable is that the hull is
much higher and therefore also longer than all its 14th
century predecessors known to date.
Lines
Plates 23.V and 23.VI H show a ship’s hull with a high
gunwale. The ship has a straight keel, a straight raking
stern and stem, everted sides and a subtle sheer that is
higher in the front than in the back. The vessel was held
on course with a stern rudder, as evidenced by the gudgeons and other suspension points. The stern has a 114°
rake in relation to the keel line, while the stem is at a
130° angle. The bottom of the ship (the keel plank, stern
and stem hooks and strakes A through C) is shaped like a
bay leaf; at similar distances from the inside of the sternand stem, it is approx. 60 cm narrower aft than forward.
This difference between aft and forward is maintained in
the sides, but gradually decreases towards the top. The
difference at gunwale height was approx. 20 cm. The
underwater body of the vessel angled sharply towards the
stern and stem, gradually transitioning from there towards in the middle in a more or less ‘round’ shape, with
49. Chapter 6.

In late summer 2016, it was discovered that long shelf
clamps had been placed against the ceiling towards the
bottom, against the lowest crossbeams. This may have
been done during construction, but also (much) later.
The same goes for the vertical riders installed against the
ceiling to reinforce the structure of the highest part of
the sides. Several samples were taken for dendrochronological analysis to see whether there might be a difference
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enumerated above, it cannot in my opinion be excluded
that the cog may have been elevated after all at some point
in time, and that a castle resembling a poop deck with a
roof structure were presumably added at that time, as well
as a roof structure in the fore-part of the ship.
Measurements
It is impossible to state whether temporary frames were
used during the start of construction, especially while assembling the carvel-built section of the underwater body,
which is very likely. In other cogs, that could in many
cases be determined based on small pyramid shaped or
conical wedges used to close off the nail holes left by the
temporary frames, after they were removed and before the
final frames were added. For the same reason, it was similarly impossible to determine whether any markings/indications of e.g. the exact location of the mast were located.

Nijkerk-II cog

Bremen cog

Kampen (IJssel) cog

10 m

Fig. 23.40. Outlines, drawn to the same scale, of the Nijkerk-II cog, the
Bremen Cog, and the Kampen (IJssel) cog. They show the heads of the
protruding crossbeams. In a broken line, the probable original height of the
side of the Kampen (IJssel) cog.

between the general year of construction and the possible
later installation of shelf clamps and vertical riders. The
outcome of that examination was not able to show whether
there must have been a specific moment when the ship’s
hull was raised/enlarged. The heads of a number of the
rising knees on the crossbeams have been sawn or chopped
off. This clearly indicates that structural changes were
made at that location. Because of the collapsed starboard
shell, it is no longer possible to determine whether – at
the top of a possibly initially lower gunwale (top of the O
strake) – scarfs can be observed in the frames that would
support that. It can be noted that the top three strakes (P,
Q and R), especially the first two, are noticeably narrower
than all the other strakes. It is also worth noting that the
large decking-edge timber in the forebody was put into
place at the top of strake O, approx. 1 m abaft of and 1.75
m below the gunwale. It would have been suitable to stand
on and perform actions outside the vessel. For the time being, it is assumed that the hull was built in a single, continuous period. Taking into account the structural features
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Internal structure and tonnage
The sharply built lowest sections of the afterbody and
forebody, from frame 3 abaft and from frame 35 forward
respectively, are not particularly suited for placing cargo.
It is not inconceivable, however, that there may also have
been decks in these sections of the vessel at the level of
the shelf clamps forward from the removable tweendeck,
at the height of the top of the lowest row of crossbeams
protruding through the shell. If they existed, they would
have been approx. 3 m in length and been approx. 6 m at
the widest point. However, concrete evidence that these
decks were present has not (yet) been found.
The section of the ship’s hull between crossbeam constructions 1 and 5 and the sides can without a doubt
be considered the cargo hold and is 12.50 m long. The
height from the ceiling or loading bed to the underside of
the ‘main deck’ (on the fore and aft stringers) is approx. 3
m. No evidence was found that the hold was bordered by
e.g. vertical partitions installed athwartships. The largest
width below the ‘main deck’ is approx. 6.50 m at crossbeam 1, approx. 7.00 m at crossbeam 3, and approx. 6.50
m at crossbeam 5. At the lowest point (at the height of
the C strakes of the ceiling), these crossbeams are approx.
2.50 m, 5.50 m and 4.00 m respectively. This works out
to an average width of approx. 5.10 m. The cargo hold is
therefore 12.50x5.10x3.00 m = approx. 191 m³ in size. If
the space between the extra deck above the ‘main deck’ is
added to the calculation, that adds approx. 41 m³ for the
entire section forward of the mast. If the section abaft of
the mast to crossbeam construction 2 could also have been
equipped with an extra deck, it would have added another
14 m³ approximately – so an estimated maximum loading
capacity of just under 250 m³ or 250 gross tonnes.

Table 1. Principal dimensions of the Kampen (IJssel)-cog
Length of the keel (including the stern- and stem hook)

16.15 m

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

14.65 m

Greatest width of the bottom (at frames 20-24)

3.60 m

Overall length at gunwale level

24.90 m

Overall width at gunwale level (at frames 27-31)

8.50 m

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

6.95 m

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

5.85 m

Height of the side amidships (at frames 11-28)

8.15 m

Length of the stern

7.20 m

Length of the stem

10.45 m

Height of the hol (at frame 28)

3.45 m

Length-width ratio of the bottom

4.1:1

Length-width ratio at gunwale level

2.9:1

* All measurements are rounded to the nearest 5 cm.

As discussed above, there was presumably an ‘open caboose’,
and the space under the protruding parts of the castle deck/
poop between and above crossbeams 1 and 2 presumably
had vertical partitions (at least partially). The oven, fireplace
and drain channel were to starboard, while there may have
been e.g. crew quarters to port. Such quarters may also have
been provided on the possible decks in the sharply built
afterbody and forebody, in addition to storage for ship’s
necessities (sailcloth, extra ropes and blocks, etc.).
Materials
The Kampen (IJssel) cog is built entirely of oak (Quercus
spec.). That includes the treenails that fasten the shell
strakes and ceiling strakes to the frames (Ø approx. 2.5
cm) and the thicker treenails (Ø 4 cm) to connect the
crossbeam constructions. Assuming that there are two
treenails per plank width, at least 5000 of the thin treenails and about 75 thick treenails were used. Besides that,
the two long stringers are only fastened in a single place
(at crossbeam construction 3), while the heads of the rising knees are fastened to the shell with one thick (Ø 30
mm) wrought-iron bolt. The knee sections on crossbeam
construction 5 were fastened with two bolts. Some of the
vertical riders were attached at the top with these bolts.
Five of these bolts were used in the stern construction, of
which three (or two) had a thick ring on the outside for
the suspension of the rudder. There are seven of these 30
mm bolts in the stem construction. Almost all of them
have thick heads (Ø 50-70 mm and 25 mm high). On
the inside, almost all of them have a flat ring against the
wood that is held in place with a cotter in a slot in the
bolt. Apparently, it was assumed that the bolts had to be
removable. There were definitely more than 40 of these

heavy, long iron bolts used in the hull. Obviously, it is not
possible to make any statements regarding the number of
treenails and bolts needed for the superstructure.
Wrought-iron nails with flat, pyramid-shaped heads (Ø
25-30 mm) were used to fasten together the clinker-built
planks. The nails were hammered through the overlapping parts of the plank and double-clenched on the inside,
with the tip driven back into the wood. They are 120
to 150 mm in length. In some places, they are nailed in
pairs: two iron nails at an interval of 6-8 cm, about 10-13
cm from the next pair (fig. 23.41). In most places, however,
they were at irregular intervals of 12-15 centre to centre.
In total, approx. 780 m was nailed down between the keel
plank, the R strakes and against the stern- and stempost
through the ends of all strakes. This means that, with an
average interval of 13 cm, approx. 6000 nails were needed
for the ship’s hull. At least ten nails would have been used
on each scarf in the keel and shell strakes. The number of
scarfs could not be determined. Assuming two scarfs in
the keel and in strakes A through D, and three in the other strakes, that brings the total number of scarfs to sixty,
for which at least 600 nails would have been used. This
brings the total number needed up to approx. 6600 nails.
As far as the superstructure is concerned, it is obviously
impossible to make any statements regarding the number
of nails that were needed. The nail holes that were found
which may be related to the inside of planks suggest a
fairly limited use of (probably smaller) nails.
All the pieces that were found indicate that the deck elements, including any extra deck levels or tweendecks (fore
and aft stringers [with the exception of two thick iron
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Fig. 23.41.

Detail of the paired nails in the clinker fastenings.

bolts] and deck planks), were not fastened down. No deck
planks were found. It does not seem inconceivable that the
removable deck planks were made not of oak, but of some
other wood such as pine. The gudgeons, the fittings of the
rudder and stern, and the putting irons have not yet been
mentioned; all of these were heavy wrought-iron fastenings.
The clinker-built seams of the ship’s hull were waterproofed
using sintel clamped moss caulking on the inside as well
as the outside. The sintel clamps used are type D2/E (fig.
23.42) and have an oval top with two protruding ears. The
oval top is 550-620 mm in length, although some are a bit
shorter. They are 1.5-2 mm thick and placed at intervals
of approx. 7 cm centre to centre. In total, about 1650 m
of seams was sealed with sintel clamped moss caulking between the strakes and between the plank ends and the stern
and stem. This means that at least 23,500 sintel clamps were
needed. This does not include the sintel clamps used on the
caulked cracks and around repairs. In total, at least some
25,000 sintel clamps would have been used in the IJssel cog.
23.3.2 Construction: techniques and sequence
During the construction of the Kampen (IJssel) cog, the
keel plank and stern- and stem constructions were obviously the starting point or base. The top half of the stern- and
stempost was not found, which means we cannot be completely certain of the reconstructed length and execution
of the vessel. However, the version shown in the reconstruction drawings seems to be the most logical in terms
of the shape of the sections of the stern- and stempost that
were found. If the ship’s hull was initially lower (only up
to strake O), then the stern- and stempost would have been
different at the top and were lengthened later on. On the
Nijkerk-II cog, for example, the top section of the sternpost
is over 2 m long, and connected with a nibbed scarf.50
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50. Chapter 6, fig. 6.16b and plate 6.VI A.

Fig. 23.42.

Sintel clamps from the IJssel cog (type D2/E).

Construction phase 1: keel plank, stern hook and stem
hook, sternpost and stempost, false stern and temporary
floor timbers
The keel plank and the stern and stem hooks were first
fastened together with sloping flat nibbed scarfs running
from forward to aft and from top to bottom. The entire
keel construction was probably set atop on reasonably high
launching blocks. This was done so that the treenails to
connect the shell planks to the frames could be hammered
in at a later stage and the sintel clamped moss caulking
could be applied to the underside. Although the sternpost
and stempost are (in principle) resting on the stern hook
and stem hook respectively, without fastenings, they would
also have been put into place during this first construction
phase for fastening the strake ends of the ship’s bottom.
It is not inconceivable, and may even be probable, that
the sternpost and false stern were first fastened together
with wooden treenails and then placed on the stern hook.
The same presumably applies to the lowest section of the
false stem. In both cases, the different elements were fastened flat against each other with a wooden treenail and
a U-shaped piece of wrought iron. The actual false stem,
approx. 10 m long, was attached in a (much) later phase of
construction. The free-standing stern and stem constructions were braced with thick struts that held them in place
while the ship was being built.
Hypothetically, the next step would have been to attach
three to five temporary floor timbers to the keel plank,
around the level of frames 7 and 29 and in between them.
The planks of strakes A through C and perhaps even D
were pinned into place against those temporary timbers
and frames and nailed down. Small poles were used to
hold the planks in place during this process, added as
supports underneath.

Construction phase 2: strakes of the bottom and bilge
The second construction phase consisted primarily of adding the bottom strakes. They started with the aft planks
of the A strakes or garboards. The planks were bent into
shape using heat (known as ‘hot moulding’), and then
fitted against the keel plank/stern hook; a flat scarf was
added on the forward end. The planks were then nailed
into the rabbets in the sides of the stern hook, supported with short poles, and nailed into place against the
temporary floor timbers. Then the two forward planks
of the garboards were heat-moulded, fitted and fastened
into place in the same way. A small layer of (tarred)
moss was applied on the scarf between the two planks.
The corresponding parts were fastened together with
two rows of nails: one row from the outside in, the other
from the inside out. In principle, the nails go all the way
through both planks, and are then double-clenched: the
tips are hammered down and driven back into the wood.
On the clinker-built sections of the strakes, the upper
and lower edge were chamfered before the strakes were
put into place, creating what would become the oblique
side of the V-shaped seam where the sintel clamped moss
caulking would be applied. The overlapping parts of the
clinker-built planks were also fastened together with
double-clenched nails. After hot moulding, the planks of
the B-, C- and D strakes were finished and attached in a
similar fashion. The next construction phase would begin
as soon as the bottom of the ship had achieved the desired
lines.
Construction phase 3: floor timbers and keelson
In this phase, the final floor timbers from frame 7 through
frame 30 were made, fitted into the ship’s hull, and attached one by one in their final location with wooden
treenails that were hammered inwards from the outside
of the shell through pre-drilled holes. After several were
attached, they would remove the temporary frame spanning the length, close the nail holes with wooden nail
hole plugs, small pyramid or conical wedges, and install
the final (V-shaped) floor timber. They would wait with
attaching the floor timbers abaft of frame 7 and forward
of frame 30. First, the clinker-built sections of the plank
seams had to be sealed with sintel clamped moss caulking
on the inside.51
To provide extra rigidity for the bottom of the ship at that
point, the long keelson was then fitted to the tops of the
floor timbers and fastened with (blind?) wooden treenails.
A solid base for constructing the lowest part of the sides.

Construction phase 4: shell strakes to crossbeam height
(top of strake I), caulking of the seams on the inside,
lowest futtocks, ceiling strakes to height of crossbeams
and riders
In this phase, the nearly straight planks were heat-moulded/prepared strake by strake and clamped into place on the
preceding strake already fastened onto the hull. (Boeitangen
– wooden planking tongs– would have been used for this
purpose.) Beforehand, the tops and bottoms of all these
planks (strakes E to I) were chamfered in preparation for
caulking the seams and provided with flat scarfs. From
strake E on, all strakes are fully clinker-built from stern to
stem. It is very probable that the shipbuilders added the
corresponding strakes on both sides simultaneously. This
gradually gave the vessel its shape, ensuring that the overall structure remained in balance. The process of attaching
the strakes was repeated until strake I was in place.
Next, the seams on the inside were waterproofed with sintel
clamped moss caulking52 and the carpenter repaired any
weak spots in the planks, in most cases by nailing thinner
short planks against those spots for support, with a small
layer of tarred moss underneath. After the stretch of shell
was finished on the inside, the next step was shaping the
lowest futtocks, which were then fastened into place (using
treenails) with sloping flat scarfs on the floor timbers and
against the shell. The heads of the lowest futtocks were
squared off at the points where the protruding crossbeams
would be placed. The other futtocks were shorter or longer,
creating a pattern alternating between the sloping flat scarfs
and the top futtocks.
This was followed by the planks of the ceiling strakes between the keelson and the underside of the lowest row of
crossbeams protruding through the shell. There is an ‘open
ceiling’: the ceiling strakes are pegged to the frames with
treenails with limited gaps between the planks (approx. 1015 cm). At the thick, wide section of the keelson, the mast
step section, supports known as riders were added on both
sides between the mast step and until or onto the thicker Bceiling strakes. They were pegged onto the floor timbers of
frames 20 through 23 and enclose the A ceiling strakes.
Construction phase 5: the lowest five crossbeams, shell
strakes J and K, crossbeams 6 and 7, shell strakes L
through O or R, caulking of the seams, second futtocks
(and third futtocks where relevant), the V-shaped floor
timbers and the futtocks in the afterbody and forebody
Crossbeams 1 through 5 were situated above frames 3, 11,
20, 28 and 35 respectively, resting on the futtocks and on
the upper edge of the I strakes. Square holes were sawn in

51. See image of the Kampen cog during construction, on the cover of the book.
52. Chapter 7, the Kampen cog, figures 7.6 a through e.
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the planks of the J strakes, which fit into the slots cut in
the tops and sides of the beam heads. This was how the
beams were secured in place. After that, the planks for the K
strakes were prepared, sawing the holes for crossbeams 6 and
7. Then the process of adding the shell strakes continued
until reaching the top strake. If the ship was built in a single continuous construction period, this would have been up
to strake R. If the vessel was initially lower, it would have
been up to strake O. After this, the seams on the inside were
caulked, the second and possible third futtocks were fitted
into place, and then the ceiling strakes were added.

50 cm above the ‘main deck’ in the forebody, from frame
32 through frame 44. It would only have been useful for
performing actions outside the vessel if the gunwale was no
higher than strake O. Judging by the recesses in the outside
of the rising knee above crossbeam 7 (frame 39), another
heavy plank (or side support was also placed there, higher
up. This would have been suited for actions outside the vessel at gunwale height until strake R. Besides this function,
the sideboards were definitely also intended to reinforce the
structure of the bows and corresponding elements in the
afterbody (stringer).

Once the (lowest) crossbeams had been put in place and
the shell had been built all the way to the top, the lines of
the ship’s hull would have been rigid and stable, especially between frames 7 and 30. This was the point at which
work could continue on the afterbody and the forebody.
First, the seams on the inside could be caulked from stern
to stem, although some of this caulking may already have
been done earlier. The (V-shaped) floor timbers were not
attached to the stern and stem hooks or posts, only to
the sides. Finally, in this phase, the ceiling strakes were
lengthened with planks in the afterbody and forebody.

The centre-to-centre intervals between crossbeam constructions 1 and 2, 2 and 3, 3 and 4, and 4 and 5 (approx.
3.40 m, 3.50 m, 3.40 m and 2.50 m respectively) ensured
that the hull was strong and rigid between frames 3 and
35. Crossbeam constructions 6 and 7 provided rigidity for
the structures in the sections between crossbeam 1 and
the stern, and between crossbeam 5 and the stem. Crossbeam constructions 6 and 7 were almost certainly part of
the hull (although possibly in a slightly different form), if
the ship was not initially higher than strake O.

Construction phase 6: crossbeam knees, intermediate
and connecting pieces, side supports and inner stems.
In order to hold the everted bulwarks in place from strakes
J through O above crossbeams 1 through 7, and to achieve
the intended rigidity of the hull, heavy rising knees were
placed on both sides of each crossbeam. A connecting piece
was added if necessary, depending on the length of the horizontal sections of the knees. The different elements were
connected to each other with (lipped) sloping flat scarfs and
fastened with wooden treenails. Depending on the position
in relation to the keel line, intermediate pieces were added
to the various crossbeams between the beam and the knees,
to even out the tops of the knees and create a level deck.
The rising knee sections have protrusions on the outside
that slot into the sides between the ceiling strakes. The various elements of the crossbeam construction were fastened
to each other and then to the sides with wooden treenails 4
cm thick. Moreover, a thick (Ø 30 mm) wrought-iron bolt
was inserted through the heads of the knees in most cases.
There is a ‘bench’ in the afterbody, consisting of a side
board of 10 cm thick. It was installed at an appropriate
height to have originally served as a side board if the gunwale only continued until strake O. The side support in the
afterbody more than 1 m over the ‘main deck’ was suitable
to use in the reconstructed hull lines for actions outside
the vessel (depending on how the superstructure was constructed at that point). There is a heavy, wide plank approx.
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53. Plates 6.IV B and 6.V A.

The question is whether the side-stems had already been
fitted in the situation outlined above. The Nijkerk-II
cog certainly did not have them.53 Their purpose was to
strengthen the bows.
Construction phase 7: fore and aft beams, ‘main deck’
and extra deck
On top of the knees on crossbeams 1 through 5, two long
fore and aft stringers are placed on either side of the ship’s
centreline. They are comprised of two parts. A section between crossbeams 1 and 2, and a forward section connected
to it with a long hooked scarf. The back section is approx.
3.80 m long, while the forward section is approx. 12.10 m.
In the back, the stringer rests in a rabbet cut into the front
of the knee. At the location of the four other crossbeam constructions, there were recesses several centimetres deep on
the underside of the forward stringer, closed over the top of
the knees. The long fore and aft stringers were only fastened
to crossbeam construction 3 with a 30 mm thick iron bolt.
Other than that, the fore and aft stringers are not fastened.
The front end stopped around frame 41, against the stem.
Short fore and aft stringers were placed in the knees of crossbeam constructions 1 through 5, about halfway, on either
side between the long fore and aft stringers and the sides of
the ship. These were also placed without fastenings in rabbets in the aft and forward sides of the knees. All fore and aft
stringers have rabbets cut into the top edges, measuring 4
cm wide and deep. No holes from iron nails or wooden treenails were found in the rabbets of the (complete or partial)

fore and aft stringers. Short deck planks were placed athwartships between the two longer fore and aft stringers and the
shorter ones, and between the shorter fore and aft stringers
and the ceiling of the sides. None of these planks were
found. They were undoubtedly removed from the ship before
it was used as a caisson. So the IJssel cog had a ‘main deck’
that was fully detached, except for two iron bolts, which
extended from crossbeam construction 1 all the way to the
frames against the stem. There was a hatchway forward from
the mast. Between crossbeam construction 1 and crossbeam
construction 6, which was placed behind it the first and at a
higher level, there were short decks between the top of crossbeam construction 6 and the stern, made of planks placed
lengthwise. These decks were respectively intended for
providing access to operate the heavy windlass and the helm
of the rudder. The sections of the ship between crossbeams
2 and 3, crossbeams 3 and 4, and crossbeams 4 and 5 could
be cleared out entirely by removing the deck planks and
shorter fore and aft stringers all the way to the loading bed
of branches, twigs and straw above the ceiling on the bottom
of the ship to load and unload cargo. The deck planks and
shorter fore and aft stringers between crossbeam constructions 1 and 2 were also detached and therefore completely
removable if needed. The brick oven and fireplace (installed
later?) suggest, however, that this probably never happened.
Below that, thick shelf clamps are fastened with treenails
against crossbeams 1 through 5 on either side against the
ceiling strakes. In the middle between each pair of crossbeams, oblique rabbets have been sawn into the top, in
which heavy crossbeams could be laid. It is almost certain
that planks were laid on top of that, also lying loose, but
lengthwise in relation to the ship. This made it possible
to create an extra cargo hold about 1 m high – which
would have stayed dry – below the ‘main deck’.
Construction phase 8: windlass(es), superstructure on the
afterbody and forebody, loading/unloading opening or
hatch
Two wide posts/‘windlass cheeks’ were fastened against the
front and above crossbeam construction 1. The heavy windlass, over 3 m long, was between them. This windlass was
used to hoist and lower the spar and sail. There almost certainly would have been a smaller windlass, which may have
been located to starboard beside the larger one. The small
deck for the helmsman could probably have been reached
via a small ladder or staircase going up from the small deck
for operating the windlass.
It seems plausible that the cog had an aftercastle, with
strake O as the gunwale, which could have been accessed
from the main deck via one or more sets of stairs.54 The
54. Such as e.g. on the Nijkerk-II cog, plate 6.V A.

‘windlass cheeks’/posts and other vertically placed posts
would have supported the castle deck. Nothing else can
be stated with certainty on this matter. In the reconstructed field survey (up to shell strake R), it is almost certain
that the domed oven and fireplace were sheltered, and the
separate space in which they stood presumably had partial
vertical walls. The rabbets in the short fore and aft stringers in front of the oven confirm the presence of upright
posts. There was probably a similar space on the port side.
The deck between these spaces (approx. 3x3 m) had to
remain open. The pump would have been operated from
there, and the lines between the windlass and the mast
and spar ran from that point. The IJssel cog most likely
had a castle deck/poop (promenade) approx. 3 m wide on
the starboard and port side and from beam 1 to 2, with an
opening approx. 2.50 m wide in between the two sides. It
is impossible to make any statements as to exactly what the
sides of the superstructure towards the stern would have
looked like based on the very few structural elements that
were found. The curious curved pieces (392 and 393) were
presumably on the port side between crossbeams 2 and 3.
The two pieces together most likely were used as part of the
window-frame’ around a hatch used for loading and unloading. They were found on the port side next to the afterbody.
Figure 23.33d shows what the inside view of the (shut)
hatch or loading/unloading opening might have looked
like. Figures 23.73a and b show where the hatch presumably would have been located on the port side. If such an
opening was added during construction, it probably would
have been during construction phase 4.
When the aftercastle/poop deck was being added above
crossbeam construction 1, another crossbeam construction
was first put into place at about gunwale height (Plates
23.VI B and 23.VIII). In the knee that was found from this
construction (8), nail holes can be seen that indicate that
upright posts were attached against the knee to support
the poop deck. On the reconstructed cross-section (Plate
23.VI B), dotted lines indicate that these posts continued
until a possible roof construction above the deck. After the
cross-section was drawn, it became evident that the execution of the build could also have been slightly different.
Section 23.2.2 surmises that the detached crossbeam that
was found (170) may have been the forward beam of this
very roof construction. The length of the beam (approx
5.10 m) and the treenails in the ends suggest that it may
have been attached to the upright posts at approx. 2.50 m
from the centreline of the ship. This would mean that the
roof construction would have been over 5 m wide, leaving
an uncovered walkway approx. 2 m wide on either side.
Figure 23.36 shows what this might have looked like.
The S-shaped futtock 265 (fig. 23.34 and Plates 23.V and
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Fig. 23.43. Drawing of a cog in the mid-15th-century Digestum Vetus of
Kampen. Municipal archive, Kampen.

Fig. 23.44.

23.VIII) suggests the possible shape of the section of the
sides in the upper deck above strake R in the forebody (presumably also in the afterbody). It would have been a supporting beam of a superstructure above the forebody. More
direct indications for this have not (yet) been found. The
idea that there might have been a roof construction above
the forebody and castle deck was inspired in part by a mid15th century depiction of a cog in the Kampen Digestum
Vetus (fig. 23.43) and the illustration of a ‘kraeck’ by Master
WA from 1475 (fig. 23.44). Figure 23.45 shows a model of
the kraeck based on the copper engraving by Master WA.

on the pump side. The posts and short beams of the shifting boards were on the outsides. They were probably not
vertical, but rather placed at an oblique angle against the
inside of the long fore and aft stringers, closer to the pump
shaft at the lower end. This positioning formed a ‘funnel’
for dumping wastewater. There was no other way to remove
wastewater from the vessel, since the sides were about 2 m
high at that point. The shifting boards were certainly also
intended to reserve space for the pump shaft. The ‘baffle’
function proposed in the monograph55 seems less likely,
in view of the limited width of the shifting boards. No
evidence was found to suggest multiple shifting boards
or partitions. Beam-head guides were fastened against the
front of the crossbeams protruding through the shell and
against the shell itself. Several became detached and were
found next to the shipwreck (fig. 23.46). In this phase, the
putting irons with deadeyes would probably also have been
installed for the rigging of the mast.

Construction phase 9: pump and drain channel, belaying racks, layout of the deck, false stem, beam-head
guides, rudder, mast, sintel clamped moss caulking in
the seams on the outside, rigging and spar with sail
The finishing touches were applied in this final phase of
construction. The pump and drain channel together were
a very important system for the vessel. In rainy and stormy
weather, the pump had to be operated almost constantly or
at least very regularly. Rainwater and any spray and leakage would trickle down between the frames and through
the deck seams and end up in the bottom of the ship. The
shifting- boards/bulk-heads found beside the location of the
pump shaft (near frame 4) were 90 cm wide and smooth
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55. Waldus et al. 2018.

A kraeck, by ‘Master W A’, ca 1475. After Assaert 1974, 110.

It is hardly possible to state anything else about the deck
layout (capstan, belaying posts and/or knights belaying
racks, etc.). A single belaying post was mentioned. The
rudder was made, the gudgeons and rudder fittings were
forged and placed, and the false stem was put into place
(although that may already have happened in an earlier

Fig. 23.46.

Fig. 23.45. Model of a kraeck in the National Maritime Museum in Antwerp. After a copperplate engraving by ‘Master W A’. After Assaert 1974, 97.

phase of construction). The mast was erected, the rigging
was fitted, and the spar was attached. The seams and
cracks in the planks on the outside of the ship’s hull were
waterproofed with sintel clamped moss caulking shortly
before the launch. Traces of tar were also observed on the
outside of the shell (from maintenance).
Renovation/changes to the cog?
In the preceding sections, it was noted in relation to certain features of the vessel’s construction that the cog may
originally have been built with a lower gunwale. These
notes referenced the roughly corresponding dimensions
of the Nijkerk-II cog, dating from the second quarter
of the 14th century. Reference can also be made to the
Bremen cog, built in the last quarter of that century. The
shipwreck of the Bremen cog, which remained more intact, showed many similarities in terms of the layout and
set-up of the deck and above that level. In the first stages
of construction, the hull of the Kampen (IJssel) cog was
built almost exactly the same as these two predecessors.
The much higher sides are worth noting. To provide sufficient strength and rigidity to those sides (which are approx. 1 m higher) as part of the hull, vertical riders were
placed on the inside and outside, distributed along the
length of the vessel. These beams, 2-3 m long, were fas-

One of the detached beam-head guides.

tened vertically against the ceiling and the outside of the
shell with treenails. In addition, the top part of the sides
was reinforced by two wales. These beams were 10-20 cm
thick and high and probably fastened against the N- and
P strakes with treenails (more or less) from stern to stem.
The tops of these wales abutted the overlapping underside
of the O- and Q strakes respectively. These wales were
held in place with extra iron bolts 30 mm thick that went
all the way through the shell, the futtocks, the ceiling
and the heads of the knees on top of the crossbeams, and
through the top of some vertical riders. It is not clear at
this time whether there were structural renovations to the
hull, or if it was raised. However, it is certain that there is
a distinct difference between the top three and the rest of
the strakes of the hull, and that a number of changes were
made in the knees of some of the crossbeam constructions.
If the hull was rebuilt or its height was increased, it seems
very plausible that the aftercastle/poop deck would also
have been modified at that time. In addition, I think it is
very likely that the forebody had a canopy, and a part of
the poop deck did as well.

23.3.3 Characteristics
Like the other cogs, the IJssel cog has a number of specific
characteristics, which correspond to the specifics of the
other cogs. However, some may differ and/or supplement
the list of general features.
Keel plank
The keel plank is thicker forward than aft, and is three to
four times thicker than the shell strakes. The plank together with the horizontal sections of the stern- and stem
hooks make up the keel. The plank is the widest amidships
and narrows gradually towards the stern and stem. The
cross-section is in principle nearly rectangular. Towards the
stern and stem, it becomes slightly trapezoidal with the narrowest side underneath. The keel plank is connected to the
stern and stem hooks by flat sloping and nibbed scarfs.
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Stern hook and stem hook
The stern- and stem hooks, which were sawn out of a
singular piece of tree trunk or branch, were fastened to
the keel plank with two rows of nails. The rising sections
of the stern- and stem hooks are not very high.
Sternpost, stempost, false stern and stem, side-stems
The sternpost and false stern were fastened together with
wooden treenails and iron bolts (with an eye for a pintle).
The rising part of the stern hook tapers to a point and is
enclosed between the stern sections. The lowest part of
the false stern had a hooked shape to protect the rudder.
The stempost is comprised of two parts, as is the false
stem. The two composite beams are fastened together
with thick iron bolts. The false stem almost certainly
rose well above the gunwale. The stern construction is
trapezoidal in cross-section, with the narrow side abaft.
The stem construction is probably the same width on the
inside and outside. Rabbets were notched into the sides
of the stern- and stem constructions, and the ends of shell
strakes A through E were nailed into the rabbets. From
the F-strakes on, the planks end at the back of the false
stern and are nailed to the sides of it. In the forebody, the
strakes from the F strakes on end at the mitred front of
the stempost and are nailed to it. These nailed plank ends
were covered entirely by the thick, wide false stem.
Carvel-built and clinker-built bottom and clinker-built
sides
The leaf-shaped bottom of the ship is angled sharply
towards the stern and stem. It is composed of the A-, Band C strakes, and is 60 cm narrower abaft than forward,
measured at the same distance from the stern and stem.
The bottom strakes were placed side by side in a carvelbuilt construction, only connected to each other by the
floor timbers to which they were pegged with treenails.
The garboards are also not connected to the keel plank.
The seams between the (twisted) aft and forward sections of
the A- and B strakes transition from carvel-built to clinker-built from frame 13 towards the stern and from frame 28
towards the stem. The planks were fastened together along
the overlap with double-clenched nails/naainagels (folded
over and hammered back into the wood). The strakes of the
sides are entirely clinker-built.
A long keelson with a mast step section, an open ceiling
with thicker bilge ceiling strakes and riders.
The keelson (or inner keel) was primarily intended to reinforce the underwater body. In addition, the thicker, higher
section served as the mast step. On the underside, the keelson is in principle notched where the frames would be and
falls neatly into place around them. The parts that are in658

serted between the frames had been chamfered and rounded
on the underside. The C strakes or bilge ceiling strakes
are thicker than the other ceiling boards. This is because
of the scarfs between the floor timbers and the lowest futtocks, which could be said to create a weak construction in
the turn of the bilge transitioning from the bottom to the
sides. The ceiling strakes that continue all the way to the
gunwale, together with the keelson, provide the longitudinal rigidity of the ship’s hull on the inside.
Caulking method
All the seams of the clinker-built planks of the hull were
waterproofed with sintel clamped moss caulking on both
the inside and the outside. This includes the seams between the stern/stem and the ends of the strakes. Cracks
were also sealed with sintel clamped moss caulking. The
seams around the heads of the crossbeams protruding
through the shell were not.
Crossbeam constructions
In any case, the vessel had seven crossbeam constructions,
probably eight in total at a later stage. They are different
in design and consist of crossbeams protruding through
the shell, intermediate pieces and heavy, upright knees on
both sides, possibly with a connecting piece. The tops of
the lowest five constructions are at nearly the same height
from the keel line. The beams rested on the upper edge of
the I-strakes. The sixth and seventh beams protrude outward
through the J- and K strake respectively. Beam-head guides
were fitted against the front of the beam heads and fastened against the outside of the shell. An eighth crossbeam
construction was probably above crossbeam 1 at gunwale
height.
Decks and superstructures
The stringers and shelf clamps (and parts thereof) that were
found definitively confirmed that the (large) cogs had decks
that were almost entirely detached and easily removed. This
had already been suspected of the Nijkerk-II cog and the
Bremen cog. The Kampen (IJssel) cog clearly had a ‘main
deck’, and an extra deck that could be installed approx. 1 m
under that on crossbeams placed on shelf clamps. It would
presumably also have been possible to add such an easily
installed deck above the main deck. The vessel probably
had a U-shaped aftercastle or poop deck abaft. A roof construction presumably covered part of that and the forebody.
Vertical riders, wales and horizontal beams on the outside of the aft underwater body
The vertical riders against the inside and outside of the
sides and the wales against the N- and P strakes are the
earliest known examples of this type of hull reinforce-

ment. As such, they are directly related to the construction of the highest parts of the sides of the IJssel cog. The
beams about 2 m long that were attached nearly horizontally and to the side of the underwater body more than 1
m above the keel line beside and on the stern were most
likely intended to maintain sufficient pressure on the rudder, for example if the vessel was not carrying a full cargo.
‘Caboose’
The domed brick oven and fireplace on the starboard side
in the afterbody on the ‘main deck’ suggest that there
was an ‘open caboose’ in this part of the ship. It is the
oldest known example of a permanent fireplace in a cog,
which was moreover built on a deck and not in the form
of a movable wooden chest containing a fireproof base (of
bricks or tiles) situated in the bottom of the ship. It is
unique to have an oven on board a late-medieval ship.
Fastenings
The shell strakes were fastened against the frames with
wooden treenails in the customary diameter of 2.5 cm.
The wooden treenails fastening the different elements of
the crossbeam constructions and their connections to the
shell were approx. 4 cm thick. In addition, wrought-iron
bolts were also used, including for the connections fastening the elements of the stern- and stem constructions.
The nails for the clinker-built connections were placed in
pairs at certain points, generally relatively close together.
In most of the other cogs, they were placed at intervals
of approx. 15-16 cm, compared to an average interval of
13 cm on the IJssel cog. The fact that the clinker-built
seams were waterproofed with sintel clamped moss caulking on both the inside and the outside can be considered
‘outdated’ for that time period. After ca 1350, the other
cogs from the Low Countries no longer waterproofed the
clinker-built seams of the outside with sintel clamped
moss caulking. The presence of the rigging of the mast,
including thick putting irons and several deadeyes, can
be considered a remarkable find. It is the oldest medieval
example to date from this region.

Loading bed of branches, twigs and reed
It could also be confirmed for the first time that cogs had
loading beds on top of the ceiling strakes. These loading
beds were assembled from small beams, logs, twigs and
branches, with several layers of reed on top of that. The
floor was 20-30 cm thick, designed to safely stow barrels
and other items, and also to let the rainwater and spray
seeping through the seams in the decks to drain off into
the bottom of the ship and the pump, where it could be
channelled back off the ship through a gutter.
56. Waldus et al. 2018.

23.3.4 Use
Function
Besides the lines and dimensions of the vessel, the layout
and easily removable deck sections between the crossbeam
constructions, and the loading bed, no tangible evidence
was found in the IJssel cog to suggest what the ship was
used for. However, it is almost certain that the ship was
built as a cargo vessel. To increase the cargo load that the
ship could transport, and probably to stow the cargo in drier
conditions, extra decks could be added about 1 m below
and above the ‘main deck’; the ship’s height had already
been raised, either during construction or later. Several large
(ballast?) boulders were found in the shipwreck which were
almost surely taken aboard in the western Baltic region.
The presence of a domed oven for baking, probably primarily for bread, is striking. The monograph on the cog56 suggests that this may have been provided for a convoy of cogs
heading out on a trade voyage. A few limestone sling balls
(fig. 23.47) were found in the wreckage. It does not seem
inconceivable that certain voyages might have included
soldiers on board in addition to the crew. This would require
extra food. In my opinion, this theory is supported by the
fact that the oven was built on an original deck section not
fastened to the ship, which was moreover reinforced by short
beams and planks. It also suggests that the masonry work
for the oven was not done during the build, but later. The
removable decks that could be added between the main deck
and the ceiling may also have been intended to accommodate soldiers during a voyage.
Wear and repairs
Wear and tear was observed on various elements of the
ship. The repairs that were found and changes in the hull
also suggest that the cog already had a fairly long operational life behind it when it sank. Based on the estimates

Fig. 23.47.

The three limestone sling balls.
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from other shipwrecks from Flevoland, the Kampen
(IJssel) cog was certainly at least several decades old.

23.3.5 Discarded and used as a caisson
The vessel may no longer have been considered seaworthy,
and was almost certainly used as a caisson to block off one
of the IJssel’s stream channels. Judging by the presumable
age of the ship when it met its fate, this suggests that it
most probably happened in the third quarter of the 15th
century. All usable parts (such as the mast, the spar and
all decking, with the exception of the deck planks under
the oven and fireplace) would have been removed from the
ship for repurposing or to be used as firewood. The hull
was then most likely filled with soil, city waste and clay
to make it sink and keep it in place.

23.3.6 Wreck formation and embedding
The shape of the IJssel channel in which the ship sank in
a transverse position contributed to the hull’s warping.
Over time, the changes in current and water pressure
would have repeatedly washed away the riverbed around
the shipwreck, causing it to heel over more and more
to starboard. Ice drift would also have played a role in
the warping process, particularly in the superstructure
and top sections on the port side and the aft and forward
section on the starboard side of the hull. The ship’s hull
would probably occasionally have protruded above the riverbed. In other periods, the shipwreck was mostly covered
in sediment. Moreover, it does not seem unlikely that the
shipwreck(s) created an erosion channel after settling on
the riverbed, and then steadily sank deeper from there.57

23.4 Model
There are no tangible plans to build a model at 1:10 scale
based on the 2D reconstruction drawings. When reconstructing or recreating the cog again after preserving the
shipwreck, it would be strongly advisable to build a scale
model at the same time, in order to correctly identify the
warped elements and the detached pieces found beside
the wreckage and put them correctly into their original
locations. That would also make it possible to try out all
kinds of variations to achieve more clarity about the execution of the superstructure in the afterbody and forebody.
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23.5 Ship’s inventory, or objects that
were part of the fill or washed in?
23.5.1 Introduction and distribution of the finds
Throughout the investigation, various objects or parts of
objects were found above, beside and in the hull of the cog.
A number of the finds were related to the location of the
shipwreck (buoyage, anchors, dredging anchors and netting
weights), while others could have been part of the ship’s
inventory and equipment. Assuming that the cog was used
as a caisson to dam up a stream channel of the IJssel near
Kampen, and was filled with soil to facilitate that purpose,
it seems very plausible that part of that would have been
city waste. As usual, such waste would have contained all
sorts of discarded utilitarian objects or fragments of such
objects. In addition, the people of Kampen and the inhabitants of towns and villages upstream undoubtedly threw
all kinds of rubbish into the IJssel over the centuries since
then.58 The majority of the finds, especially in the top
layers of the sediment deposited in the cog, can therefore
almost surely not be attributed to the ship. All the objects
that were in principle still usable would have been removed
from the ship if the vessel was discarded and/or if the vessel
was still sufficiently accessible after sinking. Other shipwrecks in Flevoland, which were found to contain (nearly)
complete equipment and inventory of tools and other utensils, almost always also contain fragments of objects which
often pre-date or are more recent than the objects that were
used shortly before the ship perished.59 The younger sherds
are in the top layers of the sediment above the shipwreck
and do not belong to the ship. They had washed in. Sherds
of a broken pot or jug that ended up amongst the ballast or
between the frames, many of which had worn edges, may
have been lying there for several years before being covered
by sediment. Bones from meat-based meals consumed at
various times are nearly a standard feature in shipwrecks.
The younger sherds are in the top layers of the sediment
above the shipwreck and do not belong to the ship. They
had washed in. Sherds of a broken pot or jug that ended
up amongst the ballast or between the frames, many of
which had worn edges, may have been lying there for several years before being covered by sediment. Bones from
meat-based meals consumed at various times are nearly a
standard feature in shipwrecks.
In the monograph on the IJssel cog60, the various authors
categorised the found objects by material and discussed
them based on specific functions. In the chapters on the
other cogs in this publication, the found objects are de-

57. Van Dinter. In: Waldus et al. 2018, 132.
58. Schilder 1983, Digestum Vetus. 21 August 1456. It is prohibited to dump manure or rubbish, by carts or by barrows, from the bridge in the IJssel on
the city side of the marking (the hand) that is on the bridge. Similarly, manure or rubbish may not be dumped on the dyke or alongside the road on
the opposite side of the IJssel. All this under penalty of a 100-shilling fine, of which half will be given to the person reporting the violation.
59. Vlierman with cooperation from Van Kleij, 1990.
60. Waldus et al. 2018, ADC monograph 24, Chapters 18 through 23, 25 and 26. See the monograph for the list of objects.

scribed according to a predefined set of categories in a
specific order. These categories are:
1.
2.
3.
4.
5.
6.
7.
8.

Ship’s equipment
Operational equipment
Administration and navigation
Tools
Household items
Cooking, eating and drinking
Victuals
Personal equipment/weaponry

Given the reasons listed above for why all or most of the
found objects may not have been, or probably were not
part of the equipment and inventory of the IJssel cog, it
was decided not to sort the objects into categories for this
shipwreck. The monograph offers a more detailed discussion of many of the objects; in this publication, it is sufficient to summarise and depict certain noteworthy objects
(and groups of objects) and their individual dates in relation to the period in which the cog must have been built,
sailed the waters, and sank into the IJssel. In addition,
based on many years of experience with excavating shipwrecks in Flevoland, an estimate has been of the extent to
which the finds inside and near the cog may have (had) a
direct relationship with the ship’s inventory.

23.5.2 The finds
Stoneware and pottery
Sherds of stoneware and earthenware pottery are almost
always found on board in shipwrecks. This was also the
case in the IJssel cog. About 157 sherds of utilitarian
pottery were gathered, dating back to the Late Middle
Ages and the Modern Era. The researcher(s) note that
these finds, in particular the small and incomplete objects, should be interpreted with caution. In the lowest,
clay-rich layer of the sediment inside the cog, sherds were
found that may indicate that the shipwreck was filled
with sediment and city waste dug up for this purpose.61
This assumption would mean that the objects found in

Fig. 23.48.

The funnel jug of Siegburg ware (201).

A

C

B

D
Fig. 23.49.

Sherds of redware: a. skillet (151); b. dish (126); c. dripping-pan (97); d. dripping-pan (115).

61. Jaspers. In: Waldus et al. 2018, 253-262.
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the higher layers of sediment can mostly likely also be
considered part of that deliberate fill, or may have washed
into the wreck later. The nearly complete Siegburg ‘trechterkannetje’ or funnel jug (201, fig. 23.48) dates back to
ca 1375-1425 according to the Deventer System. Several
sherds of red earthenware pottery from a frying pan (151),
a plate (126) and two grease catchers (97 and 115) (figs
23.49a-d) date back to 1300-1525, 1375-1525 and twice
1375-1500 respectively. These fragments also came from
the fill inside the cog. An intact tripod pipkin made of
red earthenware pottery (88) was found with the wreck of
the IJssel cog. It had become attached to a grapnel (fig.
23.50). This object dating of this cooking pot, possibly a
misfire, is 1375-1500.
One extraordinary find is a near-complete relief made
from white earthenware pottery depicting an angel holding up the Veil of Veronica (or ‘Manoppello Image’) with
an imprint of the face of Jesus on it. Object dating: 13751525 (17, fig. 23.51). Figure 23.52 shows a painting by
the Master of Veronica (c. 1420) depicting Saint Veronica
with the veil (Sudarium).
Ceramic building material
The domed oven and fireplace in the cog were made
of tiles and bricks. Three sizes of tiles and bricks were
found.62 No remains of lime mortar were found on the
bricks or tiles. Judging by the traces in the wood under

and immediately around the oven and fireplace, it can be
assumed that loam mortar was used in the masonry and
gradually dissolved and washed away. Loam mortar was
probably also used as a fire-retardant layer between the
fireplace floor and the deck on which it was placed, and as
mortar between the bricks of the floor itself. The Nijkerk-I
cog had a sort of fireplace in the form of a wooden chest
filled with loam, approx. 20 cm high.63
Three kinds of tiles of various sizes were used in the oven
floor. The floor consists of two layers. The smaller tiles
and several bricks were in the lowest layer. The actual
oven floor was composed out of large and medium-sized
tiles with bricks around the outer edge (figs 23.31a - d
and Plates 23.VII and 23.VIII)). This surface was used for
baking. Unglazed and glazed tiles were used. The glazed
tiles generally had a dark or black lead glaze, while a couple were dark brown or green, and one tile was slipware
with a light green glaze over it.
The researcher64 extensively discusses the various sizes
and fabrics, the possible or probable origin and date of the
bricks and tiles. In his conclusion, he asserts that these are
new bricks, not re-used specimens. Size, material and other features suggest that they date back to the second half
of the 15th century or early 16th century.65 The tiles that
were used correspond to tiles used elsewhere dated to the
15th century. In combination with the date of the bricks,

Fig. 23.51. Whiteware relief of an angel holding up St. Veronica’s veil,
bearing the image of Christ’s face.
Fig. 23.50.
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62.
63.
64.
65.

Grapnel or creep anchor corroded onto a redware Grapen.

Fig. 23.52. Painting by the ‘Veronica Master’, ca 1420. National Gallery
of Art, London.

Melkert. In: Waldus et al. 2018, 263-268.
Section 8.5.2 and figures 8.9, 8.12, 8.50, 8.51 and 8.52.
Melkert. In: Waldus et al. 2018, 263-268.
The large bricks in that shape and size were no longer made after ca 1300, so these must have been re-used from elsewhere. Report by H. Clevis.

Table 2. Bricks from the oven and the fireplace
Description

number length

width

thickness (in cm)

Large bricks

20

31.5-32

14.5-15

7-7.5

Medium-sized bricks 1

41

23.5-24

11.5-12

5.5

Medium-sized bricks 2

13

21.5-22

10.5-11

5.5

Fragment of different size

1

13

5

Fragment of small brick

1

10

4

Table 3. Floor tiles from the oven floor
Description
Tile, large

number
4

length

width

thickness (cm) fabric

27

27

5.5

red fired

surface
black glaze

Tile, medium

26

17.5

16.5

4

grey fired

unglazed

Tile, small

16

11.5

11.5

2.5

red fired

mostly black glaze,
several dark brown/
green, 1x slip below
light green glaze

it can be assumed that all the ceramic building materials
can be dated to the mid-15th century and that the domed
oven was built at a later stage, not immediately after the
construction of the cog was completed.

arduin’, a type of stone that was mined in quarries west of
Brussels. Cannonballs of this white, sandy limestone were
fairly common and have thus far mostly been found in the
southern Low Countries and the rivers region.

Natural stone
Nineteen large boulders were found: six in the bottom
of the ship, and the other thirteen spread through the
wreck. Other than that, about twenty smaller boulders.
The nature and composition of the identified assortment
of boulders suggests that these may have been ballast
stones, which were not collected as loose boulders in the
Netherlands, but presumably near the south-east coast of
Sweden in the Baltic Sea.66 However, it should be noted
immediately that this conclusion has been drawn on the
basis of a small assortment of stones. This also brings up
the question whether these were actually ballast in the
first place. They may have been left behind from the last
time the ship was ballasted.

A small cylinder of Bentheim sandstone with a square
hole measuring 2x2 cm (61, fig. 23.53) was revealed while
lifting out the cog. This relatively coarse sandstone comes
from quarries in Germany, several miles across the border
from the Dutch town of Oldenzaal. This sandstone was
transported via the (Overijsselse) Vecht to the staple market in Zwolle. Building blocks for large buildings were
made from that type of stone; the royal palace on Dam
Square in Amsterdam, for example, was built of Bentheim
sandstone, but it was also used to make feeding troughs
for cattle. Round, flat whetstones and grinding wheels
of all sizes were another important product. The find described as a possible ‘bearing’67 was most likely the last
remaining usable part of such a grinding wheel. An iron
shaft with a crank handle was inserted through the square
opening. This type of grinding wheel was used very widely for centuries by artisans, in households and on ships.
Generally, the stone was fastened onto a wooden block beside a wooden water trough in which the grindstone was
rotated. The piece that was probably no longer usable as a
grindstone may have been repurposed as a netting weight.

A few of the smaller stones stand out. Three cannonballs
of sandy limestone 6.8-6.9 cm in diameter were found
near cross beam 2 on the port side (177), while two others
were found in the sandy layer of sediment with netting
weights (308 and 309). Given the circumstances of the
finds and their locations, they could be considered part
of the cog’s inventory or attributed to the objects that
washed in or were lost on the wreckage (which had been
used as netting weights) (fig. 23.47). In terms of dating,
they are a very good fit for the 15th century. They are
made out of ledesteen, sometimes referred to as ‘Flemish
66. Melkert. In: Waldus et al. 2018, 269-274.
67. Melkert. In: Waldus et al. 2018, 272.

Another stone is a piece of a large, narrow bit of chlorate-phyllite rubble (50, fig. 23.54). It is an Eidsborg
phyllite from a quarry near Eidsburg in southern Norway.
This type of rock is very suitable as a grindstone or whet663

Fig. 23.54. ‘Semi manufactured’ grindstone or whetstone of chlorite-phyllite from southern Norway.

Fig. 23.53. Remnant of a round grindstone with a square hole, made
from Bentheim sandstone. (61).

stone, and was in use as early as the Viking era; it was in
common use throughout the Late Middle Ages. These
stones were also found in other shipwrecks and in other
cogs discussed in this study.68 They were probably primarily purchased as rough stone, developing the widely
varied grinding surfaces during use.
Eleven fragments of roof slate were found in the bottom
of the wreckage of the IJssel cog. These seem to consist of
three types of slate, probably originating from the Rhineland and the Maas (or Meuse) area (e.g. Fumay). The findspot, between the frames, suggests that this could possibly be remnants of a cargo that had been transported at
some time.69 It is not very likely that the cog itself would
have brought this cargo from the region from which the
stones originated.
Objects made of wood, rope fragments and peat
Over a hundred objects made of wood were collected
during the excavation. 82 of those were barrel staves and
stave fragments, while 12 were sections of barrel lids/
bottoms, and 15 were other objects: parts of the pump
system, elements of the rigging, tools and eating utensils.
The pump system
As mentioned previously, the remains of a woven tub
or basket of willow branches was found at the detached
timber of frame 4 in the afterbody (fig. 23.24). Moreover,
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remnants of such a basket were found in the forebody
between frames 34 and 35. There were no other indications of any pump found in the immediate vicinity of
that findspot. A number of objects were found beside the
open space above the stern hook in the afterbody, which
were part of a pump system (fig. 23.25), while on the
deck right against the front of crossbeam construction 1
on the starboard side, a wooden drain channel with a lid
was found. Section 23.2.2 already discussed this in some
detail. The reconstruction drawings in Plates 23.VI B,
23.VII and 23.VIII show what the pump system might
have looked like. The rainwater, spray and bilgewater,
and presumably also the wastewater from the ‘caboose’,
flowed through the seams between the loose decking was
funnelled between the frames into the bottom of the ship,
trickling down through limber holes in the underside
of the floor timbers to the lowest point in the afterbody.
From there, it was pumped out through a wooden tube
(a hollowed trunk approx. 20-25 cm in diameter). In later times, the water pumped up through the pump tube
would run across the watertight decking to scuppers in
the gunwale. However, that was not yet the case when the
cog was built. In the IJssel cog, a cistern construction was
undoubtedly placed near or around the pump shaft to collect the water. From there, the water would be discharged
from the ship via the gutter connected to the bucket. Evidence was found in the Nijkerk-I cog that indicated the
presence of a drain channel, while an intact drain channel

68. Melkert. In: Waldus et al. 2018, in the Dronten-I cog, Section 11.5.2, figs 11.2 and 11.26 B; in the Marknesse cog, section 12.5.2, figs 12.26 and
12.28 b; and in the Swifterbant cog, section 18.5.2, figs 18.8, 18.10 and 18.12.
69. Melkert. In: Waldus et al. 2018, 275-282.

was still present in the Nijkerk-II cog.70 The pump barrel
itself and parts of the cistern construction were not found.
It is not entirely clear what the execution of the pump
would have looked like above decks, in other words how
the water was pumped up. A possible version has been
indicated on the reconstruction drawings. In the later
inland vessels and fishing vessels of the Zuiderzee, wooden
pump shafts were used well into the 19th century. They
were found within ship structures on various occasions.
There would have been a ‘bundle’ with a check valve in
the bottom to prevent the water from flowing back in.
There would have been a small hilt or handle at the top
of the pump rod. Operating it would be comparable to a
bicycle pump. On the inland vessels, the pump shafts are
approx. 2.5-3 m long. The pump shaft of the IJssel cog
must have been about 4 m long. Whether there would
have been a wooden pump rod of max. 4 cm in diameter
seems questionable (probably too fragile). A short wooden rod or an iron rod might be more likely. There would
probably have been ropes threaded through the limber
holes lengthwise in relation to the ship, which would have
been tugged back and forth sometimes to keep the holes
clear of obstructions. These ropes would have been knotted or had small wooden sticks attached to them.
Elements of the rigging71
Besides the large windlass already mentioned above, a
second one that was probably smaller, and a detached
belaying post, a number of objects were found that can be
attributed to the standing and running rigging. Several
should probably be considered spare parts. On the starboard chainwale with putting irons, five of the presumably original nine deadeyes are still present (Plates 23.V

Fig. 23.55.

and 23.VI C). They are the lowest of a set that are attached to the ring of a putting iron with an eye. They are
pear-shaped and flat in appearance (fig. 23.39), and date
back to the first half of the 16th century at the earliest.
However, they were apparently already in use at the start
of the 15th century. Rounder, more bulbous models came
into use from ca 1600.
The rigging includes a double fiddle block (90, fig.
23.55.). The block is 49 cm long, 10 cm wide and 8 cm
thick. The largest disc is 11 cm in diameter and 3.5 cm
thick. The small disc is 9x3 cm. On the edge of the large
disc, there is a hole (Ø 4.5 cm) to attach a rope catcher.
In the Almere-I cog, which dates back to approximately
the same period, a single-disc block was found.72 It is
possible that it was a ‘brace block’ which was used to
operate (reeve) the runner which moved the spar. Furthermore, four loose discs of blocks were found in the IJssel
cog, varying in thickness and diameter. They are made
out of maple, elm and beechwood (find numbers 156,
182, 296 and 393). Two finds, almost surely parrel beads
or stones (132 and 165, fig. 23.56), would have been
threaded onto the parrel-strap of the spar to make it easier to raise and lower the sails. The parrel beads allowed
the parrel-strap to roll along the mast. Two wooden rope
thimbles were also found (188 and 189, fig. 23.57).
These rope thimbles would have been reeved in (the
end of) a line or rope. The thimbles have a hole through
which another rope could be guided. The rope thimbles
are also equipped with locking holes to sew them into
the loop. They are made of hornbeam and beechwood
respectively. Number 189 still had a piece of rope around
it. Several other pieces of rope were also found (114, 123

Fiddle block (90).

70. Section 8.2.2 and 6.2.2, figs 6.35 and 6.36a and b, and plates 6.IV B and 6.V A.
71. Waldus. In: Waldus et al. 2018, 278-279.
72. Vlierman & Hocker 1996, 53-55 and figs 26 and 27; the present manuscript: section 16.5.2, figs 16.19 and 16.20.

665

Fig. 23.56.

The two wooden beads (kloten). (132 and 165).

Fig. 23.58.

Lengths of rope (114, 123 and 152).

Fig. 23.57.

Two wooden rope thimbles (188 and 189).

Fig. 23.59.

The treen dish of ashwood (154).

and 152, fig. 23.58). The pieces are approx. 2 cm in diameter, are single-strand, Z-twisted, and made from flax
or hemp.
Eating utensils
Fragments of a plate made from ashwood (154, fig. 23.59)
with a reconstructed diameter of 27 cm and a maximum
height of 6 cm is the only eating utensil that may have
possibly belonged to the ship’s inventory. Such plates are
rare in the hundreds of shipwrecks in Flevoland, although
they were almost certainly widely used. When a vessel
sank, such lightweight wood items would be the first
to float away. They only stay behind in the ship’s hull
throughout the entire process of sinking and wreck formation if there is a closed space to retain them. It is therefore
more likely that the plate was part of the dug-up fill in
the hull, or washed into the wreck.
The peat that was found could have been part of the last
batch of fuel used on board. This type of fuel is commonly
found in late medieval and post-medieval shipwrecks in
the Netherlands.
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Objects made of iron73
According to the researchers, the 4 four-armed dredges
which were found – three of which were in the cog, while
the fourth, as stated above, was attached to the cooking pot
grapnel – were too light to have been used as an anchor
for the large IJssel cog. The same goes for the small stock
anchor with part of the stock still attached (56, fig. 23.60)
which was found in the forebody. It is only 1350 mm long.
However, as the researchers indicate, very little is known
about the dimensions, weight etc. of anchors in relation to
historic ships. In the case of the IJssel cog, it can be assumed
with reasonable certainty that they were lost by other vessels
after becoming entangled in the wreck.

The pike or boathook which was found in the clay layer
deposited in the forebody of the shipwreck can be considered part of the ship’s equipment. It is a well-known type
(190, fig. 23.61a), which until now was only known from
shipwrecks from the 16th century and later in the former
Zuiderzee area.
The piece of iron chain with links in three different sizes
(67, fig. 23.61b) certainly belongs in the cog. A nearly
identical chain was attached to the inside of the stem of
boat K73/74 from Flevoland, which has also been dated
to circa 1425 based on the sintel type used in the construction.74 The item interpreted by the researchers as
a caulking iron/chisel or wedge is a small iron rod (85),
which was most likely one of the cotter that was inserted
through the ends of the 30 mm connection bolts.

Fig. 23.61a.

Fig. 23.60. The small stock anchor from the forebody (56).

Fig. 23.61b.

The fragment of chain with three links (67).

The boathook (190).

73. Langelaar & Waldus. In: Waldus et al. 2018, 288-295.
74. Reinders et al. 1980, 17-29, 43-46 and plates 3, 4 and 5; Vlierman 1983, 3-11; idem 2010, 193-194; section 26.1 of this publication.
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The fragments of two wrought-iron spades from the forebody (figs 23.62, 104 left and 162 right) are a type that
I had only seen before in the Almere-I cog.75 They could
possibly be considered part of the presumed fill used in
the hull of the IJssel cog.

The original width of the iron cooking rest was 560 mm
and it had legs measuring 80 mm in height. Round and
rectangular iron rests were found in various shipwrecks in
Flevoland (fig. 23.32). The pieces were found next to the
oven. The significance of the fifth piece of iron ‘lattice’
depicted here is unclear.

The four flat wrought-iron bars (99, fig. 23.63) came from
a rectangular iron trivet, a cooking rest or fireplace grate.
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Fig. 23.62.

Fragments of two iron spades (104, left, and 162).

Fig. 23.63.

The parts of the trivet (99), and the piece of iron framing of unclear function.

75. Hocker & Vlierman 1996, 55 fig. 28 and 29-20; present publication Section 16.5.2, figs 16.21 and 16.22.

Personal possessions76
Seven more or less intact pilgrim badges were found in
the shipwreck (4, 16, 30, 58.1, 131 and 167, fig. 23.64).
All of them date from the 15th century. It cannot be
determined whether they belonged to one of the crew
members of the cog. They may also have ended up in the
wreck by way of the dug-up soil used in the fill. The find

numbers 4, 16, 30 and 58 (the final one shown in fig.
23.65) are all badges of the Miracle of Amersfoort. Badge
58 shows the discovery of a clay figurine of the Virgin
Mary, which was tossed into the outer canal of Amersfoort
in 1444 by a woman named Geertje Arends during her
pilgrimage to the Saint Agnes convent. The housemaid
Margriet Albert Gijsen discovered the statue under the
ice near the Buitenpoort, after she had a vision three
times in which she was told to go to this location. The
statue was eventually placed in the Chapel of Our Lady in
Amersfoort and various miracles have been attributed to
it. The Miracle of Amersfoort and the pilgrimage to that
location were especially popular with skippers, sailors and
others who worked on the waters. The fact that most of
the pilgrim badges found here references the Miracle of
Amersfoort cannot be a coincidence in the context of the
maritime hub of Kampen.
Find no. 131 is a fragment of a badge depicting Saint
Quirinus of Neuss. Quirinus was a Roman tribune who is
said to have converted to Christianity together with his
daughter Balbina. He became a martyr when Christians
were persecuted under Hadrian. His remains are kept
in the Saint Quirinus Church in Neuss, which is named
after him. Various healings are attributed to his relics
and cult. Find no. 167 is a badge depicting Saint Adrian
of Geraardsbergen (East Flanders). Adrian was a Roman
officer who died a martyr’s death after refusing to torture
Christians who would not worship the Roman gods. After
his death, his mortal remains ended up in Geraardsbergen
by way of Rome, Spain, Lisbon and Constantinople. Once
there, pilgrims would visit him in the St. Adrian monastery
because he was said to offer protection from the plague. Find
no. 6 from 2012 is a badge depicting the holy sacrament
‘Three Hosts’ from Wilsnack (Brandenburg, Germany). It
shows three blood-spattered, unblemished hosts (the sacramental bread) that a priest named Johannes Cabbuz found
in the ruins of the Wilsnack Church, after it had been
burned down in 1383 by Heinrich von Bülow’s troops.
The drops of blood were attributed to Jesus himself, and
this place of pilgrimage has been called the Church of the
Holy Blood ever since.

Fig. 23.64.

Various pilgrims’ badges.

Fig. 23.65.

A pewter text strip reading ‘AVE.MA[RIA]’ (30).

76. The following text is adopted in its entirety from Langelaar & Waldus. In: Waldus et al. 2018, 293-294.
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The other personal possessions of a religious nature also
included find no. 30 (fig. 23.65). It concerns an inscription made of tin with letters in Gothic style beaten into
it. Presumably it says: AVE.MA[RIA]. It had three holes
in the flat side and three eyelets on one of the longer sides.
It may have been a pendant.
The handle with the start of a blade (92, fig. 23.66) is
from a weapon known as a bollock or ballock dagger or
kidney knife. The original dagger was probably about
30 cm long; this type was a well-known late-medieval
personal weapon. These types of daggers were also found
in the 15th-century wrecks of the Almere-I cog, the lot
K73/74 boat and the cargo vessel on lot B55, all three
located in Flevoland.77

Fig. 23.66.

A conical, round wrought-iron object (105, fig. 23.67)
may have been a buckler. It measures 140 mm in diameter
and is 120 mm in height.
The Neurenburg jeton (58, fig. 23.68) could be hung up
or nailed to something. Jetons were part of a financial
administration system based on tokens or counters and a
counting-board, similar to an abacus. The jeton found in
the cog dates back to the first quarter of the 16th century
and must therefore be counted among the finds that were
washed into the wreckage.

Wooden handle of a kidney or ballock dagger (92).

Fig. 23.67.

Fig. 23.68.
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A round, conical object of forged iron (a shield boss?) (92).

A Nuremberg jetton (58).

77. Hocker & Vlierman 1996, 67 68 figs 32 and 33-24/section 16.5.2 of this publication, figs 16.27 and 16.29; Reinders et al. 1980, 27 and plates
7-10/section 26.1, fig. 26.7c of this publication, and Reinders et al. 1980, 39 and plates 11-12.

Leather finds78
During the investigation, remains of leather shoes and
other objects were found in various places. With the exception of find no. 108, which was probably a fragment
of a set of bellows made out of sheep or goat leather, all
other fragments are cow leather.79 The fragments mainly
come from various shoes. A number seem to have been cut
up. A striking find is an intact cutting pattern for the side
panel of a mid 14th century half-high laced boot. The
shoe seems to never have been made or assembled. Only
the aforementioned piece of leather from a bellows and
the leather on the piston head of the pump can be attributed to the cog with a fairly high degree of certainty. The
rest could have been in the dug-up soil and city waste
used in the fill, or have washed into the wreck. Besides
complete boots and shoes, discarded leather items or bits
of leather are almost always found in the shipwrecks in
Flevoland. They were used for all kinds of repairs. Some
of the fragments could certainly have remained in the cog
when it sank.
Animal bone material80
The bone material found in the cog was thoroughly interpreted by the researcher. In total, over 17 kg of animal
bone material was collected, consisting of 866 fragments.
The identified animal species are: cow, sheep/goat, sheep,
wild goose/domesticated goose, pig, chicken, horse, cat,
dog, beaver and fish. The majority of the bones came from
the meaty part of the livestock. The chopping and cutting

Fig. 23.69.

78.
79.
80.
81.

marks show a clear slaughter technique: the animals were
first halved by sawing or chopping straight through the
spine from head to tail. The animals were then divided
into smaller, standardised pieces. They would have been
divided up roughly (probably with an axe), chopping
straight through the bones instead of at the joints (fig.
23.69). The pieces of meat were about the same size,
probably so they would fit into barrels. Only a couple
bones show teeth marks. Judging by the quality of the
bones, it seems very plausible that the meat was packed
into barrels, and presumably salted. However, it may also
have been dried or smoked. There were no burn marks on
the bones, so the food was not prepared in combination
with fire. It is plausible that some of the barrel staves that
were found could be linked to how this meat was stored.
Staves81
A hundred barrel parts were found in the wreckage of the
IJssel cog. The staves and sectional lids are all made of oak
wood. The staves vary in length between 70 and 125 cm.
Judging by the lengths, nine different groups of barrels
can be identified. Unfortunately, it was not possible to reconstruct a complete barrel. Various markings were found
(fig. 23.70). Dendrochronological research has shown that
the oak used here primarily originates from the Polish
coast, with several from the Maas Valley/Germany, and
that the trees used to make the barrel parts must have
been felled between 1362 and 1418. Besides the animal
bone material found, indicating that the meat may have

Some fragments of animal bones with butchering marks.

Blom. In: Waldus et al. 2018, 283-287.
The finds have been described in extensive detail in Waldus et al. 2018.
Aalders. In: Waldus et al. 2018, 309-325.
Schoute. In: Waldus et al. 2018, 327-337.
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Fig. 23.70.

Four parts of barrels with markings.

been stored in several of the barrels, it should in my opinion be assumed, based on the dating and the probable date
when the cog sank, that a large part of the (discarded)
staves would have been part of the loading bed.

23.6 Cargo and merchandise
The barrels may also have been used to transport other
contents besides the meat. Apart from the pieces of slate
and the rough piece of grindstone/whetstone made of
Eidsborg phyllite, indications were also found that suggest that the cog may once have transported a load of
grain.
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23.7 Ballast?
The boulders already mentioned in the section on natural
stone may once have functioned as ballast (or part of the
ballast).

23.8 Dating
Initially, based on the type of sintel clamp (D2/E) used for
the caulking, it was assumed that the cog must have been
built in the first half of the 15th century. This dating was
corroborated by the presence of a strikingly large number
of heavy iron connection bolts. Such heavy iron bolts are

rarely if ever found in the 14th-century cogs discovered
thus far. However, there was a contradiction in the use of
the sintel clamped moss caulking in the seams on both
the inside and outside of the clinker-built shell planks.
Until the discovery of the IJssel cog, it had been established based on previous investigation of all cogs from the
Low Countries that clamped moss caulking using sintel
clamps on the seams of the outside was no longer performed on (large) vessels) after ca 1350.
Dendrochronological analysis of several samples initially yielded a general felling date of after 1399 and
showed that wood from the Netherlands, Germany and
north-western Poland was used in the construction of the
ship. A further twenty-two wood samples were examined
in 2015 and 2016.82 The felling intervals of the eight
samples with the latest dates are all between ca 1400 and
1420. A construction date between ca 1415-1420 seems
to be the most probable time frame.
No hard evidence was found to determine the year in
which the cog sank/was used as a caisson. The object dates

Table 4. Dendrochronological dating of the IJssel cog 2012,
2015/2016
Sample no.

end of year

felling interval

M31a

1276

between 1296 and 1308

M31b

1286

between 1296 and 1308

M173

-

-

M186

-

-

M187

1385

after 1393

M188

1372

after 1372

M225

1398

between 1406 and 1421

M226

1412

between 1412 and 1414

M227

1412

between 1412 and 1414

M228

1381

after 1398

M229

1388

after 1398

M230

1414

late summer/winter of 1414/1415

M231

1387

between 1393 and 1408

M232

1384

after 1392

M233

1387

between 1393 and 1408

M234

1347

after 1357

M235

1371

in 1394 or 1395

M236

1386

after 1394

M237

-

-

M238

1418

late summer/winter of 1418/1419

M239

1417

late summer/winter of 1418/1420

M240

1418

late summer/winter of 1418/1421

M241

-

-

M242

-

-

82. See appendix.

of the various finds from in and near the cog, to the extent
that they could be dated, do place this event in the first
half/middle of the 15th century. The dendrochronological
dating of the barrel staves (the youngest dating back to
1418) are essentially the only ‘firm’ dates for objects that
were related to the cog in one way or another. This dating
fits amazingly well in the time period when the vessel was
built and could be explained by suggesting that they were
aboard the cog while it was sailing and were put into the
loading bed once the barrels were no longer fit for use.
The repairs on the shell and the general wear and tear on
the hull suggest that, in comparison to the hundreds of
shipwrecks investigated in the IJsselmeer polders, the
date when the IJssel cog sank was somewhere in the third
quarter of the 15th century.

23.9 Summary and comparison with the
other, older cogs
Ship
The shape and construction of the IJssel cog: straight
stern and stem on stern and stem hooks respectively,
with a keel plank in between, a carvel-built bottom with
a sharply angled afterbody and forebody, with the ends
of the strakes on the bottom slowly transitioning into a
clinker-built construction, fully clinker-built sides that
have crossbeams protruding through the shell, on which
heavy rising knee constructions were placed, and shell
seams waterproofed with sintel clamped moss caulking.
These are the features characteristic of a 14th-century cog.
However, the oakwood vessel has a keel length (including
stern- and stem hooks) of 16.15 m and sides that are approx. 1.5 m higher than the previously known predecessors of this type of vessel. In comparison: the Nijkerk-II
cog has a keel length of 12.30 m, while the Bremen cog is
approx. 15.70 m. These vessels were built in the first and
second half of the 14th century respectively. Although
dendrochronological analysis did not provide conclusive
results to determine whether the ship’s hull had been
rebuilt/elevated, various indications were found in the
construction that leave this option open.
The higher/raised sides were structurally reinforced on
the inside and outside of the ship’s sides by vertical riders : thick wooden beams 2-3 m long, held in place with
wooden treenails and positioned vertically against the
ceiling strakes and the outside of the shell (fig. 23.71 and
Plate 23.VIII).
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Fig. 23.71. Two vertical riders placed against the starboard ceiling, and
the knee of crossbeam construction 3.

Fig. 23.72. Exterior of the starboard shell with the two wales/rubbing
strakes and also a channel with deadeyes and iron fasteners.

In addition, wales were fastened to the outside on the
N and P strakes to give these highest parts of the hull
strength and rigidity (fig. 23.72). The fastenings connecting the crossbeam constructions and vertical riders to each
other and the hull included not only the customary thick
wooden treenails, but also wrought-iron bolts 30 mm
thick. These iron bolts are very rarely found in the cogs
from before ca 1400.

suggesting that certain deck planks were probably not
fastened to the ship. The Kampen (IJssel) cog provided
the proof that all deck elements were detached! The confirmation was unanticipated and incredibly wonderful.
It means that they apparently journeyed across the seas
with loose-lying decks. The ‘main deck’ on the tops of
the crossbeam constructions primarily consisted of two
thick, wide fore and aft stringers about 1.25 m apart, on
either side of the ship’s centreline, which extended from
crossbeam 1 to the frames against the stem. The fore and
aft stringers were only fastened in one spot (on crossbeam
construction 3) with a thick iron bolt. Short fore and aft
stringers rested in rabbets in the knees of the crossbeam
constructions, about halfway and similarly lengthwise,
between the long fore and aft stringers and the sides of
the ship. The long and short fore and aft stringers have
4x4 cm rabbets cut into the top on either side, in which
short deck planks were laid athwartships. The 3-3.5 m
spaces between the crossbeam constructions and the sides
could easily be cleared completely to load and unload the
ship. In fact, this is comparable to the later inland vessels
and modern barges. One would expect that the loose parts
of the decks were secured somehow. The only vessel examined to date which contained indications of deck hatches
fastened on the coamings against the gangways above deck
level was an 18 m long passenger and packet vessel (ferry)
that probably perished in the Zuiderzee around 1625.83
The shipwreck can be viewed at Batavialand in Lelystad.

Its principal reconstructed dimensions are:
• Length over the stern and stem
at gunwale height
• Largest width at gunwale level
• Height of the stern
(keel line to the top gunwale)
• Height of the stem
(keel line to the top gunwale)
• Height of the side amidships
(keel line to the top gunwale)

24.90 m
8.50 m
6.95 m
8.15 m
5.85 m

On the inside, the IJssel cog has a long keelson with a
thicker mast step section supported on the sides by four
pairs of riders. Between the keelson and the gunwale, the
ship had an ‘open ceiling’ on either side: a total of twenty-four strakes consisting of fairly wide planks fastened
onto the frames at fairly small intervals. The keelson and
ceiling strakes together provide the longitudinal rigidity
of the ship’s hull on the inside. The seven (probably later
eight) heavy crossbeam constructions reinforced the lateral
structure.
In the deck elements still present in the Bremen cog and
the Nijkerk-II cog, indications had already been found
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83. Shipwreck B 71 Eastern Flevoland.

There were almost certainly two short decks in the afterbody of the IJssel cog that were placed slightly higher and
at different levels. The first to operate the windlass, and
the second for the helmsman. The planks of these decks
were probably placed lengthwise in relation to the ship.

What is ‘new’ to cogs is the addition of a shelf clamp
against the underside of the crossbeams on either side,
abutting the ceiling. Recesses were cut into the top of this
shelf clamp about in the middle between the crossbeams,
in which additional crossbeams could be laid. These were
removable support beams for ‘tweendecks’ that could be
added between the crossbeam constructions. Their planks
must have been approx. 1.70 m in length, and were detached and oriented lengthwise in relation to the ship,
between the support beams and the crossbeams. This
‘tweendeck’ was approx. 1 m under the ‘main deck’ and
provided a dry hold, possibly for transporting special cargo. Sleeping quarters, e.g. for soldiers, is also an option.
Evidence was found which suggests that the crew could
also install an extra deck about 1 m above the ‘main deck’.
The cargo hold below the main deck between crossbeam
constructions 1 and 5 and the sides offered approx. 190
m³ in total cargo space. If the extra, higher deck was
installed, then the cargo space could have been raised to
nearly 250 m³ in total, or approx. a gross weight of 250
tonnes. There was a loading/unloading hatch approx. 2 m
long and 1.25 m high on the port side. The hatch probably could be closed with three planks 9 cm thick, which
were in turn clamped in place by two vertical and two
horizontal beams. The hatch was most likely located between crossbeams 2 and 3 and right below the ‘main deck’
at the spot indicated in the sketches of the Digestum Vetus
(figs 23.33b and c and Plate 23.V).
Various evidence supporting the presence of a superstructure was found in the afterbody and forebody of the ship.
There was presumably a canopy or roof construction above
the forebody. There was probably a U-shaped castle deck
or poop deck in the afterbody, a shape that was also used
in the Bremen cog. There was probably also a canopy or
roof construction above a part of that deck. However, the
number of elements found from the superstructure were
too limited to determine a definitive description. The
hypothetical superstructure/roof constructions were derived in part from the mid 15th century drawing of a cog
in the Kampen Digestum Vetus, and a model based on the
illustration of a kraeck from 1475 drawn by Master WA
(figs 23.36, 23.43, 23.44 and 23.45).
In the Nijkerk-II cog and several other late medieval
shipwrecks in Flevoland, indications were found that
suggest the presence of loading beds in slightly different
forms. It was definitively established in the Kampen (IJssel)
cog that such floors would very probably have been added
in the cargo hold of many, possibly even most late-medieval cargo vessels. They were intended to be used to
84. See sections 6.3.3 and 6.9 and figs 6.28. 6.29 and 6.30.

properly stow the cargo (primarily wooden barrels). In the
Nijkerk-II cog84, it was assumed that it could have been a
‘living floor’ added by a fisherman who stored his fishing
gear in the shipwreck. If it turned out to have been part of
the loading bed on that vessel as well, then the Nijkerk-II
cog would have had a cargo hold of approx. 140 m³ rather
than approx. 100 m³ which means a gross weight of 140
tons. In any case, the loading bed observed in the IJssel
cog was installed above the ceiling of the underwater
body between the mast and frame 35 (crossbeam construction 5), but probably also behind the mast from frame 5
on (crossbeam construction 1). In addition to stowing the
cargo, the loading-bed also had to allow air to circulate
to prevent the inside of the underwater body from sealing
off and rotting. Several ships (such as the Doel-I cog and
the large 16th-century freighter or warship from lot U 34
in Flevoland) was observed to have been generously tarred
on the inside of the underwater body to prevent the wood
from rotting. The loading bed was composed of short,
chopped logs and pieces of twigs and branches varying in
thickness. In between, there are often thin planks, such
as old barrel staves, with a few layers of reed or straw on
these twigs in alternating criss-cross directions. Sometimes a layer of sand was be applied over that; the large
cargo vessel of lot U 34 had a floor of boulders. These
loading beds are also water-permeable, which is very important because the rainwater and any spray that came in
through the deck seams had to drain off to the bottom
between the frames. The water would flow through limber holes in the underside of these frames to the deepest
point in the afterbody. From there, it would be discharged
from the ship with a pump, via a cistern connected to a
wooden gutter on the starboard side. Wastewater from
the ‘caboose’ would be diverted to the pump through
the ‘funnel-shaped’ shifting boards. Hosing/discharging
wastewater from the ‘main deck’ would have been impossible, since the gunwales were more than 2 m high.
The presence of a domed oven, probably for baking bread,
as well as a permanent fireplace, are the first examples of
permanent hearths aboard a late-mediaeval ship excavated
in the Netherlands. All the other cogs probably had removable wooden chests filled up with loam or sand, with
a floor of bricks or tiles.
The Kampen (IJssel) cog can most likely be considered a
representative of one of the last vessels built according to
the cog-building tradition. It is a ‘key find’, which marks
the transition from the cog-building tradition that held
sway for over three centuries to the later, larger carvelbuilt vessels with more than one mast and more sails. The
lines and measurements of the vessel on the reconstruction
675

drawings can be considered more than 95% accurate.
Figures 23.73a and b show impressions of the Kampen
(IJssel) cog and what it would have looked like before (a)
and after (b) a renovation.
Finds
All sorts of different finds were collected in and around
the wreckage of the IJssel cog during the various phases of
the investigation. There are only a few that can be directly
related to the vessel and its original crew with some certainty. The two iron spades, for example, could have been
left behind when the ship’s hull was being filled with
soil, clay and city waste. Sherds of stoneware and pottery
from broken jugs and pots etc. may (if they were found
between the frames) also have been part of the cooking,
drinking and eating utensils once used on board, which
would have been part of the ship’s inventory. General
object datings can be provided for many of the finds that
fit within the period in which the vessel was built, when
it sailed, and when it was deposited as a caisson. The majority most likely ended up in the ship’s hull along with
the city waste used in the fill, or came from waste dumped
into the IJssel that ended up near and in the wreck and
then became covered with sediment over time. Remnants
of leather are (also) common in shipwrecks. The pilgrim
badges could have been lost by crew members, but they
could also have ended up in the ship along with the city
waste used in the fill. The barrel staves that were found
and had probably been discarded were presumably mostly
incorporated into the original loading bed.
Date, origin and last function of the IJssel cog
It was already possible during the field evaluation in 2012
to determine a general date for the construction of the
cog based on the typochronological dating of the sintel
clamps in the caulking along the seams. The sintel clamp
type D2/E, was used in ca 1375-1450. Together with
the striking use of heavy iron bolts, it was clear that the
vessel was most likely built in the first half of the 15th
century. Preliminary dendrochronological analysis shortly
after resulted in a dating after 1399. Dendrochronological
analysis of multiple samples in 2015 and 2016 resulted in
a definitive felling date for the trees that yielded the wood
used to build the ship. Construction most likely took
place between ca 1415 and 1420. Judging by the general
condition and wear of the cog and the previous repairs,
it seems very plausible that the vessel went down in the
IJssel in the third quarter of the 15th century.
The wood that was used originates from the Netherlands,
Germany (Westphalia) and north-west Poland. The moss
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85. Transcriptions by K. Schilder 1983.
86. Jager 2015, 382.

used for the caulking (various species of Sphagnum) occurs
throughout the Netherlands. The twelve caulking samples
examined contained moss, but remains of heather were
also found. It seems very likely that the moss was collected in the Veluwe region. The presence of a stem from another moss species (Calliergon richardsonii (Mitt.) suggests that a
caulking seam may have been repaired in Scandinavia. After
ca 1300, ship wood was increasingly imported from other
areas. It seems very plausible that the IJssel cog would not
only have called at Kampen as its home port, but may also
have been built there or elsewhere in the IJssel region.
The shipyard discussed in section 28.2, located on the
Burgel in Kampen, could not have been where the vessel
was built. The land in question was given a different use
in the second half of the 14th century.
Is the Kampen (IJssel) cog depicted in the Digestum
Vetus? A hypothesis
The well-known city chronicle Digestum Vetus from Kampen
(1448-1478) contains very realistic drawings depicting dozens of diverse objects and people using accurate proportions.
The sketches are related to the subjects described for each
date.
20 May 1455. Above the large, well-known drawing of
the cog (figs 23.33b and 23.43) it says: “No one may, on
punishment of a fine of 100 shillings, throw ballast out of
their ship in the harbour or the Borgel (Burgel). He who
brings the perpetrators to us shall receive half of the fine.”
9 August 1455. The smaller cog (fig. 23.33c) says: “Johan
Witte sailed to Bergen in Norway for Hollandish merchants. The Aldermen and Council have notified him that
if the city of Kampen or its citizens are inconvenienced of
suffer losses from this, they shall recover this from
Johan.”85
Johan Witte is mentioned again in 1460 in connection
with a collision with a ship of fellow Kampen resident
Johan Sellen. Both vessels were probably anchored off the
isle of Texel. Witte’s ship went adrift, probably as a result
of severe weather, and rammed into Sellen’s vessel, causing
the latter to sink; fourteen men drowned. Witte managed
to save his ship, but Sellen presented a damage claim to
the court of Kampen against him. Witte was willing to
pay for the damages, but Sellen thought the compensation
he offered was too low. The aldermen and council then
demanded clarity about the cargo and the damage.86
The confirmed loading/unloading hatch in the port side of
the IJssel cog was not found in archaeological research on

earlier medieval vessels and may be considered a remarkable construction. Such striking elements would usually
be emphasised in medieval pictures. This was also the case
in the drawings from Kampen. It cannot be a coincidence
that both sketches show the same number of strakes between the water line and the gunwale (8), that the hatch
is located below the top two shell strakes, and that it
covers about three strakes in height. The measurements of
the hatch are in proportion to the ship’s hulls (including
the IJssel cog). It can also be seen on the largest sketch

that the opening is above the crossbeams that protrude
through the shell/the beam-head guides.
If the Kampen (IJssel) cog is indeed depicted here, then
this drawing shows the ship’s hull at its presumably original height, three strakes lower. This would mean that the
ship built around 1420 was modified/raised after August
1455. It could also be assumed that Johan Witte’s cog is
depicted here, that Kampen suffered losses through his
actions, and that the city authorities either confiscated the
old, rebuilt vessel, or reached an agreement with Witte
for him surrender the vessel as compensation for damages
so it could be used as a caisson in the IJssel channel they
planned to dam up. In that case, it would have taken
place after ca 1460.

Fig. 23.72a. Impression of what the Kampen (IJssel) cog may have
looked like before ca 1455. Based on the well-known drawing in the
Digestum Vetus of Kampen.

b. Impression of what the Kampen (IJssel) cog may have looked like after
ca 1455.
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The Enkhuizerzand Cog1
24.1 Find conditions1
24.1.1 Discovery and investigation
During the deepening of the channel in the IJsselmeer
in the northern approach to the Houtribsluizen locks2, a
ship find occurred on 17 March 1999. In accordance with
the applicable procedures, the discovery was reported to
the Netherlands Institute for Ship and Underwater Archaeology (NISA), part of the Dutch National Service for
Archaeological Heritage (ROB). On 22 March, a piece
of ship wood was delivered to NISA, where it was recognised as a fragment of a rudder. This offered sufficient
grounds to take a look at the other pieces of ship wood
that had been pulled apart by the cutter suction dredger,
all of which had been taken on board the dredger. This
initial viewing took place on 23 March. All the fragments
were examined and some thirty pieces were sufficiently
recognisable to have them transferred to NISA for further
investigation and to saw off suitable samples for dendrochronological analysis. The pieces were significantly
fragmented and torn apart, so it was not possible in all
cases to confirm which parts of the ship they were from.
In any case, there were several parts of the rudder, a piece
of a gangway?, smaller pieces of beams and frames (from
(V-shaped) floor timbers), a fragment of a clinker-built
V-shaped timber and a number of pieces of 3 cm thick
shell planking with nails from the clinker-built fastenings
and bearing impressions of sintel clamps, several 6 cm
thick pieces of a bulkhead?, and a beam fragment with a
thick iron bolt.
The sintel clamped moss caulking detected in the clinker-built seams and the type of sintel clamp used suggested
a dating (well) before ca 1550, while several sherds of
red pottery found between the pieces of wood confirmed
that dating and suggested that the find might be even
older. The nails of the clinker-built fastenings were placed
at intervals of approx. 15 cm centre to centre and double-clenched (folded over twice and pounded back into
the wood). The sintel clamps were pounded into place
over the moss lath in the seams on the inside of the ship
at intervals of 4.5-6 cm. A thick layer of tar was found on

1.
2.
3.
4.
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one of the pieces of a shell plank. Besides the two sherds
of red pottery, twenty fragments of red brick (approx.
22.5x10.5x5.5cm in size) were found amongst the wood,
as well as a small piece of granite and a small piece of
flint, a limestone fishing-net weight, a lead sinker weight
(for a fishing-net) and a rib fragment. The wood was exceptionally well preserved.
The subsequent dendrochronological analysis yielded
dates for two of the seven samples. One had a felling date
of after AD 1456 ± 6, the other of AD 1465 ± 6. They
were dated using the reference curve for N1Westphalia C.
Germany (Hollstein) and N1Westphalia (Tisje) EU1 (EU
project 96) respectively. For the full report, see appendix.

24.2 The ship
Also in March, sonar mapping and diving reconnaissance
were commissioned at the location to estimate the condition and size of the ship’s remains. This fieldwork took
place on 26 March 1999 and was carried out by the ADT/
SNAP combination. The preliminary report of the sonar
mapping and diving reconnaissance describes an object
25-30 m in length and 15 m wide.3 Heavy beams (up to
35x35 cm in cross-section) protruded from the sediment
along the northern and southern sides. The deepest point
at the site was slightly more than 6 m; the top of the remains appeared to be at 4-4.5 m.4

24.3 Preliminary construction data
The observations made up to that point clearly indicated that a sizable, solid shipwreck dating from the late
medieval period had been found at the location. It could
also be assumed from the observations that the remains
were still mostly situated close together. A ship at least
20 m in length had to be taken into account. The remains
were spread out over an area of 30x15 m. The vessel had

Translated by Joy Phillips.
Client: Directorate-General for Public Works and Water Management (Rijkswaterstaat), IJsselmeer Regional Directorate, IJsselmeer-Markermeer
service district; dredging specification IJA 1773).
Sonar scan, Lelystad harbour, 26 March 1999.
Below the level of 26 March 1999.
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been built in the second half of the 15th century and
was at least partly clinker-built in construction. The
nailing method (double-clenched by folding over twice
and pounding back into the wood) and the sintel clamps
used on the clinker-built seams on the inside of the shell
were characteristic of the cog-building tradition. The
heavy beams protruding along the northern and southern
side could probably also be considered cog-like features,
although it had not yet been established whether they
were crossbeams protruding through the shell. On the
other hand, these crossbeams indicated that the vessel
was presumably positioned more or less perpendicular in
the former sea-bottom, and that the hull seemed to be
present, in any case up to the height of the beams/deck?.
The difference in depth findings suggests that an area
surrounding the shipwreck had been more or less exposed
to a height of 1.5-2 m, forming an ‘island’ in the dredged
channel.

reasons not to do so, ROB/NISA advises to have estimates
and quotations prepared for launching the project and
disassembling the shipwreck on dry land.

Immediately following the discovery, the commissioning
client (Rijkswaterstaat – RWS) cordoned off a large area
around the findspot to keep the dredging equipment away
from the site.5 On 30 March 1999, a consultation took
place between representatives of the RWS IJsselmeer Directorate and the Netherlands Institute for Ship and Underwater Archaeology (NISA), part of the Dutch National
Service for Archaeological Heritage (ROB). At that time,
it was agreed that ROB/NISA would prepare this advisory
report, including alternatives for protection and conservation of the findspot, so that RWS could use the advisory
report to develop an action plan for final resolution in
accordance with the RWS-ROB agreement.

The two sherds of red pottery that were found are very
probably from two different small cooking pots. It seems
very likely that a presumably near-complete inventory
could be found on board the vessel. The twenty red brick
fragments may come from a fireplace, but could possibly
also be part of the ballast. The rib fragment can be considered part of the victuals, while the limestone fishing-net
weight and lead sinker weight were presumably lost by a
fisherman whose net caught on the wreck.

The ‘Advisory Report on Ship Find in Northern Approach
to Houtribsluizen Locks’ notes the following regarding
the observations that had taken place thus far.6 A large,
well-preserved 15th-century (or late-15th-century) ship
is sufficiently rare as to make it a find of exceptional scientific, cultural and historical value. Without any doubt,
the ship find and the findspot are of national and supranational importance and in every sense worth protecting. It
should therefore be handled in accordance with national
archaeological policy. The advisory report also describes
the management choices, explains the various options
and, where possible, provides a provisional, estimated
calculation of the costs. Taking all these considerations
into account, the urgent advice of ROB/NISA is to examine – in line with general national policy – whether
adjustments to the plan and in situ protection are among
the possibilities. In the event that there are convincing

It has not yet been established whether there was cargo or
merchandise on board. There is certainly a chance of that.

5.
6.
7.
8.

According to W.B. Waldus,7 the shipwreck was left in
place, the channel was rerouted, a drill survey was done
by RAAP,8 a dive inspection was carried out and a multibeam recording was made.

24.4 Model
Building a scale model is not yet possible.

24.5 Inventory

24.6 Cargo and merchandise

24.7 Ballast
Apart from the brick fragments, which may possibly fall
into that category, no signs of ballast have been found.

24.8 Dating
The sintel clamps and the two sherds of red pottery initially provided an approximate dating of the ship of (well)
before c. 1550. The subsequent dendrochronological

Between transverse trench 9625 and 9675.
ROB/NISA 30 May 1999, cover letter NISA U991111, T.J. Maarleveld, 4 June 1999.
Verbal report, February 2017.
Borsboom, 2002. The find is now known as Shipwreck IJH1-Val2: IJsselmeer shipping channel Amsterdam-Lemmer.

analysis clearly showed that one of the samples yielded a
felling date of after AD 1456 ± 6, while a second sample
indicated a felling date of AD 1465 ± 6. This means that
the vessel was presumably built in the third, possibly in
the beginning of the fourth quarter of that century. It is
not yet possible to make any statements about the year in
which the shipwreck occurred, although the exceptionally
good quality of the wood seems to indicate that the ship
was not all that old when it sank.

24.9 Summary
In March 1999, during the deepening of the channel in
the IJsselmeer in the northern approach to the Houtribsluizen locks, workers discovered a shipwreck. The pieces
of the shipwreck that had been pulled apart during the
discovery were brought aboard the cutter suction dredger. The find was reported to the Netherlands Institute
for Ship and Underwater Archaeology (NISA). Shortly
afterwards, all the salvaged parts were examined on the
dredger and some were then transferred to NISA for further study and to saw off samples for dendrochronological
analysis. The results of the analysis, which yielded a construction date for the ship in the second half of the 15th
century, made it extremely advisable to arrange immediate sonar mapping and diving reconnaissance to gauge the
condition and size of the ship’s remains.

Double-clenched nails (folded twice and pounded back
into the wood) in clinker-built planks, sintel clamps, and
also the presence of heavy crossbeams, plus the size of the
ship’s remains (25-30 m long and 15 m wide) suggested
that we were dealing with a vessel at least 20 m long. It
had presumably sunk in a more or less perpendicular position in the bed of the IJsselmeer, and the hull was most
likely intact, in any case up to the height of the beams/
deck? The quality of the wood was very good. The nailing
method used on the clinker-built shell planks, the sintel
clamps and the heavy crossbeams suggested that we were
dealing with a large vessel. The dating, the probable
type of ship (cog?), the completeness of the find, and the
good quality of the wood make it a remarkably rare find.
Moreover, the find can be described as having exceptional
scientific, cultural and historical value.
Without any doubt, the ship find and the findspot are of
national and supranational importance and in every sense
worth protecting. It should therefore be handled in accordance with national archaeological policy.
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Shipwrecks classified as cogs1

25

Once all the cogs had been worked out and drawn, it was
clear that two other wrecks, a field evaluation and an excavated vessel, should really also have been studied during
the investigation (Medemblik, Zeebad and G 37, NOP).
It was noted previously that this was eventually abandoned for practical reasons. For the sake of completeness,
these shipwrecks are briefly discussed in sections 25.1 and
25.2 below.1

more detail here. The results of the present study on the
cogs from the Low Countries clarified that we are almost
certainly dealing with the underwater body of a large,
seagoing cog here. It would be advisable to determine
whether the wreckage is sufficiently protected or whether
a full investigation should be carried out to secure the
data. Very little is known about large cogs from the 15th
century.

25.1 Medemblik, ‘Zeebad’

25.2 Cargo vessel G 374

In 1982, T.J. Maarleveld2 investigated a late-medieval
wreck in what is known as the Zeebad in the IJsselmeer
near Medemblik. The wreckage consisted of the nearly
completely carvel-built bottom with frames, which transitions aft and forward into a clinker-built construction.
The bottom of the ship was approx. 15 m long and had a
maximum width of 3.6 m. The ship probably had a long
keelson with an integrated (wider?) mast step section,
supported on the sides by riders (Plate 25.I). The seams
were sealed with sintel clamped moss caulking. During
the investigation, it could not be determined whether the
vessel had a stem hook connected to a keel (or keel plank).
It could be determined that there was probably a false
stern. The ship has a stern fastened onto the keel (or keel
plank?) abaft, rather than a stern hook with a sternpost
fastened onto it. This was the reason why the shipwreck
was not directly included in the cog study. Other noteworthy features included are the beams and poles(?) in the
forebody, which may indicate a loading bed of branches
above the ship’s bottom. The large number of boulders
(ballast?) in both the afterbody and the forebody are also
striking. The bricks found in the wreckage may have
come from a fireplace. It seems very likely that the ship
was built in the 15th century. It was not possible to substantiate a more precise dating at that time.3 To the best
of my knowledge, no additional data has been collected
since the 1980s. The shipwreck will not be discussed in

In 1955, the wreck of a cargo vessel was excavated on lot
G 37 in the Noordoostpolder. The entire underwater body
and the nearly complete port side were found. This side
had become detached slightly above the turn of the bilge
and along the scarfs between the various floor timbers
and the futtocks of the hull, and had collapsed sideways
and folded inwards over the wreckage. The starboard side
was missing (fig. 25.1). The complete stern composed of
two sections, with gudgeons for the rudder suspension,
was still attached to the overturned port side (Fig. 25.2).
Much of the stem was lying loose near the wreck (the forward and top parts were missing). The ship did not have a
sternpost attached to a stern hook and a stempost attached
to a stem hook, but rather a stern and stem placed on a
keel approx. 15 cm thick. This was the most important
reason why the shipwreck was initially not included in
the cog study. Van der Heide dated the wreckage to the
13th century on the basis of a number of Pingsdorfer
sherds collected during the excavation.5

1.
2.
3.
4.
5.

Translated by Joy Phillips.
Maarleveld 1984, 45-61.
Idem, 61.
File G 37 NOP, RCE-Lelystad.
Van der Heide 1974, 423.

On the basis of the field drawings, it can be said that this
is a vessel with a keel consisting of two parts, interconnected by a flat scarf. A ‘skeg’ that was 2.25 m long and
7 cm was nailed to the underside of the scarf, and a small
plank 40 cm was nailed on top of it, both intended to
reinforce the point where the keel was weakened by the
scarf. The composite keel would have been 13.5-14 m
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Fig. 25.1. The shipwreck in lot G37 in the Noordoostpolder. Viewed towards the stern. The part of the collapsed starboard shell overlying the mast step
has been removed.

Fig. 25.2. The collapsed part of the port side with the stern attached to it. Clear to see are the gudgeons, and the rabbet in the side of the sternpost, into
which the hood ends of the side strakes had been fitted.
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long. The plumb stern and stem were placed at the ends.
The bottom of the ship was carvel-built, transitioning
into a clinker-built construction abaft and forward. The
plank ends of the bottom and sides were nailed into rabbets in the sides of the stern and stem. Planks up to 60
cm wide were used for the bottom and sides. The seams in
the carvel-built section of the bottom were sealed on the
outside with sintel clamped moss caulking. On the inside
of the ship, these seams were covered with thin laths 5-6
cm wide that were nailed on either side of the contiguous
strakes. The undersides of the floor timbers were notched
where these laths were placed.6 The clinker-built seams
were clamped with sintel clamps on the inside and outside. At the level of the carvel-built section of the bottom
(the hold), the lowest strakes of the sides were nailed into
place against the outer strakes of the bottom at a fairly
sharp angle, and protrude downward several centimetres
at that point. These seams at the turn of the bilge were
waterproofed using sintel clamped moss caulking on the
inside as well as the outside.
A keelson consisting of three sections, about 9.2 m in
total, was fastened onto the frames above the keel. The
aft and forward sections were approx. 20 cm wide at the
ends and approx. 25 cm wide near the mast step section.
The mast step itself was nearly 3 m long, 53 cm wide at
the widest point, and 30 cm thick. In some places, the
aft section of the keelson was notched on the underside
to fit over the frames below it. The mast step section was
notched on the underside for all the underlying frames.
The section received extra support on each side from two
riders placed on the floor timbers. On the forward end,
the mast step section continued until the keelson, with
about 20 cm space between them abaft. Ceiling strakes
were placed at intervals on either side of the keelson, creating an ‘open ceiling’. The top ceiling strake against the
portside had a cross-section similar to an inwale (10 cm
thick at the top, 6 at the bottom, and 18 cm wide). This
inwale was at deck or gangway height.
The ship had everted, clinker-built sides. The shell strakes
were fastened to the frames with wooden treenails. The
slightly convex heads of the treenails protruded from the
shell. The strakes were fastened to each other with nails

6.
7.
8.
9.

through the overlap at close intervals. At its widest point,
near the mast step, the bottom of the ship was approx. 3.7
m wide. The length from stern to stem at gunwale height
would have been approx. 18 m. The broadest width of the
gunwale was approx. 5-5.5. m, while the side must have
been about 2-2.5 m high amidships. The intact stern was
approx. 4 m long and was approx. 3.7 m above the keel
line, measured at right angles. The incomplete stem was
still approx. 2.5 m long. When measured at right angles,
it must have originally protruded at least 4 m or more
above the keel line. The vessel therefore had quite a sheer.
The mast was situated about 1.5 m forward of the centre
point in the ship’s length. No beams were found from
transverse connections. The vessel most likely had an aft
and forward deck and possibly gangways. 278 boulders
were found in the ship as ballast. Identification took place
by W.T. Hellinga.7 Most of the boulders were heavy, in
order to achieve the greatest possible weight with as few
stones as possible. The array of stones does not represent a
normal association, so nothing can be said about a possible collecting area. It is worth noting that there were 41
limestone boulders among them.
Soil experts8 visited the site on 21 September 1955 and
found that the wreck was in the Sloef IIa sedimentation
layer and below Sloef 1b. According to Wiggers, these
layers date from the first half of the 15th century and the
second half of the 15th/early 16th century respectively.9
On the basis of a cursory comparison with the ships covered in more detail in this study, it can be provisionally
stated with regard to the shipwreck in lot G 37 that we
are very probably dealing with a relatively large cog used
on inland waterways. The ship undoubtedly had transverse connections in the form of crossbeams, not protruding through the shell. The clinker-built seams sealed
with sintel clamped moss caulking on the inside as well
as the outside initially suggest a construction date before
ca 1350. Unfortunately, the type of sintel clamp used was
not recorded. However, the fully rabbeted stern and stem
for fastening the plank ends suggest a later date (late 14th
century at the earliest). Together with the data from the
soil experts, a 15th-century dating seems most likely for
the time being.

Rieth, 2010. The same construction was also found on a small cargo vessel from the Canche River, just north of the Somme (France). Those seams
were caulked with flax fibres. Dated ca 1425.
W.T. Hellinga, stones from ship G 37; file G 37 NOP, RCE-Lelystad.
H.H. Wiggers, De Jong and Spanjer.
Wiggers 1955, 87-88.
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Fig. 26.1. The boat built in the cog-building tradition from lots K73/74 in Oostelijk Flevoland. Viewed towards the stern.

Boats and barges with cog-like
features1
The Dronten-II cog (Chapter 17) still retained various coglike features, but could more accurately be described as a
boat or Schute due to its dimensions and length-width ratio.1
In addition to the vessels discussed in the previous chapters
(6 and 8 through 25), a number of late-medieval shipwrecks were investigated in the former Zuiderzee area, in
Noord-Brabant and in Antwerp, in which at least some feature from the cog-building tradition were identified. These
shipwrecks were 15th- and 16th-century vessels on lots K
73/74, B 55 and L 89 in Oostelijk Flevoland and objects
3 and 14 beside the Kampen (IJssel) cog. In addition, a
number of ships were excavated at the end of the 19th century in Antwerp dating from the 13th or possibly even the
12th century, as well as a find of 13th-century ship wood
in ‘s Hertogenbosch and a (river)barge from the Meuse river near Kessel (in the province of Noord-Brabant). Several
late-medieval vessels and river boats from another building
tradition are also covered, which had been found across the
Netherlands. In order to indicate the regional differences in
construction, the section on this group also briefly discusses
a boat from the Oosterschelde (Eastern Scheldt) estuary in
which no cog features were found. The vessel dates back to
ca 1500.

26

clinker-built construction abaft and forward. The planks of
the shell strakes and the parts of the covering inwale were
fastened together with nibbed scarfs, rather than the usual
flat scarfs in the strakes; the plank ends were 1-2 cm thick
and protruded outside the shell. The plank ends of the
strakes in the bottom and sides were nailed into rabbets in
the sides of the straight raking stern and stem. The overlapping planks of the clinker-built constructions were fastened
together with double-clenched nails (folded twice and
driven back into the wood). The seams of the carvel-built
section of the bottom were sintel clamped from the outside.
The clinker-built seams in the afterbody and forebody were
sealed on the inside with sintel clamped moss caulking.
A covering inwale was installed on the squared-off frame
heads along the inside and from stern to stem, to reinforce
the upper edge of the gunwale and maintain its shape. The
vessel had an aft deck and a foredeck. Towards the aft side of
the foredeck, on either side between the frames, short planks
were attached on which a (detached) rowing seat could be
laid (fig. 26.3a and b). Vertical holes could be observed at
various locations in the largest piece of inwale still intact in
the forebody of the vessel. These holes were found at the location of the forward ‘mast step’ and halfway along the foredeck: two holes close together (Plate 26.I). They were probably used for placing rowlocks or thole pins. A similar hole

26.1 Boat K 73/742
The striking vessel – 15.8 m long, 2.35 m wide and only
0.75 m high – that was excavated in 1971 approx. 5
km west of Dronten in Eastern Flevoland (fig. 26.1 and
Plate 26.I) displays a number of (later) features from the
cog-building tradition. The stern and stem (shaped much
like stern and stem hooks) were attached on either end of
the central strake of the bottom; there were five bottom
strakes in total. The boat had a carvel-built bottom that
was mostly flat (the outer strakes on both sides of the
bottom curved slightly upwards towards the turn of the
bilge), connected via bent frames to the slightly everted
sides, which consisted of two clinker-built strakes (fig.
26.2). The bottom of the ship transitioned smoothly into a

1.
2.

Fig. 26.2. Part of the port side shell. Part of the carvel-laid bottom, a
sharp turn of the bilge, and the slightly everted clinker-built side with
L-shaped timber/hard chine and a covering inwale.

Translated by Joy Phillips.
Reinders et al. 1980, 17-29, 43-46 and plates 3, 4 and 5; Vlierman 1983, 3-11; Vlierman 2010, 193-194.
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Fig. 26.3a. The forebody with the small deck, the small planks in front of
the deck on which a thwart could be laid, and the length of chain on the
inside of the stem.

Fig. 26.3b.
the bow.

was found in the covering inwale forward of the aft deck.
The aft deck consisted of two sections. The short aft section
against the stern was at gunwale height, while the main part
of the aft deck was about 40 cm above the keel plank. A
small vertical wall was nailed against the forward side of the
small aft deck, with a small lockable door in it. It provided a
small space, e.g. for storing a few personal possessions.

of the two boats and the barge.
Inside the small ship, there were two stoneware jugs, some
red earthenware sherds and a sherd of glass. In terms of
tools, an axe with handle, two adzes with a handle (and
handle fragment), an auger, a pair of pliers and a caulking
iron were found. A beautiful kidney dagger was found with
remnants of a scabbard, which would also have held a smaller knife. Fragments of a padlock, a hook with an eye and
bent end, a hinge (from the door above the aft deck?), pieces
of chain, of which the longest part was attached to the inside
of the stem (see fig. 26.3a), and some spare nails and sintel
clamps. A triangular piece of iron with points would presumably have been fitted into the sole of a shoe, making it
easier for the wearer of the shoe to walk on ice without slipping. A wooden scoop, a piece of woven woollen sailcloth,
a strip of leather and several bone fragments were the other
finds. A number are depicted in figure 26.5.

Two(!) mast steps were found in the low, elongated ship’s
hull (fig. 26.4). The mast (which was probably short) and
the sail and auxiliary sail could be placed in the forebody or
nearly amidships, depending on e.g. wind force and the type
of water the vessel was sailing on (river, lake, Zuiderzee).
There was definitely no permanent mast. The schuyt had no
sail beams or other transverse connection in those locations.
Similarly, no evidence was found to indicate attachments for
rigging. However, the two mast steps could also indicate
a different construction, which may even be more obvious.
More on this topic in section 26.4, on the (original) function

The eleven silver coins (fig. 26.6) found together with a
number of other objects near the aft ‘mast step’(see Plate
26.I) may be regarded as pocket money. They were described by Van Gelder.3 They are:
1

Fig. 26.4. The after mast-step with the sloping scarf in the floor timber,
and the reinforcement of the construction by means of two iron strips.
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3.

Van Gelder 1972, 186-191.

The small beams supporting the foredeck, and the frames in

BISHOPRIC OF UTRECHT, Frederik van Blankenheim, plak (Deventer)
2-4 BISHOPRIC OF UTRECHT, David van Bourgondië,
stuyver
5 CITY OF KAMPEN, double plak
6 CITY OF KAMPEN, half plak
7 CITY OF KAMPEN, quarter plak
8 CITY OF GRONINGEN, jager 1458
9 BISHOPRIC OF MUNSTER, Johan van de Palz, 		
pfennig
10 FLANDERS, Philips de Goede, braspenning (Namur)
11 FRANCE, Charles VII, plaque (Tournai)
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Fig. 26.5. The finds from the K 73/74 boat. 1-2 The stoneware jugs; 4-9
The tools; 10 and 36 The ballock or kidney dagger with its sheath and the
wooden bailing shovel.
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10
Fig. 26.6.

11

The eleven silver coins from the boat.
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From a numismatic perspective, the three coins from
Kampen are the most interesting. The find confirms the
assumption expressed previously that the city coinage in
Kampen must have started as early as the second quarter
of the 15th century. Of this oldest series, only the smallest
coins had been known thus far, and dated properly due
to the finds in Elst and Barneveld. This find adds a new
denomination to the series and also dates what has long
been known as the largest unit in the same period. On the
basis of the coins found, the small ship perished around
ca 1460.4 Based on the type of sintel clamp used (D2/E1)
and the observed wear and tear, it may be assumed that
the vessel was built between c. 1375 and 1450, with the
period around ca 1425 seeming most likely.5 Dendrochronological analysis in 2001 did not yield a date.6

The remains of two smaller vessels were found with the
Kampen (IJssel) cog (see Chapter 23): object 3, a bargelike vessel, which is covered in the next section, and a boat
(a punt-like vessel/object 14). Based on the drawing from
the field evaluation8, it was already quite certain to me
that the latter vessel had to be similar to the boat from
lot K 73/74 in Eastern Flevoland described above. When
the shipwreck was lifted out of the IJssel on 29 September
2015 and placed on the archaeological pontoon, this did
indeed prove to be the case (figs 26.7a and b). Quite a lot
of the boat was still present: about three-quarters of the
bottom, over half of the port shell, nearly all the frame
sections attached to that, pieces of the covering inwale,

Documentation and reconstruction
An overview of the exposed parts of the boat had been
drawn during the underwater field evaluation in 2012.9
After the wreckage had been laid on the archaeological
pontoon on a bed of sand, on 29 September 2015, the
unattached elements that had been removed before the
salvage were returned to their original location wherever
possible. The nearly complete afterbody and rudder were
significantly warped. The same applied to the bottom of
the vessel, which had taken on the shape of the riverbed of
the IJssel, the channel banks and the peat border over the
centuries. Once the bottom had been laid out in its original shape as well as possible in the bed of sand, the preserved parts of the lowest strake on the port side could be
placed against the frames again. The pieces of the second,
upper strake had to be documented separately. In addition
to the planned and executed 3D images (fig. 26.7b), it
was necessary to measure and draw a top view by hand,
marking all the details relating to the construction, the
caulking method, the repairs and, in particular, the warped
afterbody. Wherever possible, the afterbody had to be documented as if it were already in its reconstructed shape. In
my opinion, it would not have been possible to e.g. try to

Fig. 26.7a. The boat (object 14) close to the IJssel cog being lifted from
the river IJssel. 29 September 2015.

Fig. 26.7b. The reassembled wreck of the boat on the archaeologists’
pontoon. 30 September 2015

26.2 Boat near the Kampen (IJssel) cog7
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several deck-beams and a board from the aft deck plus the
entire stern. A very special find was the presence of the
rudder, which was still attached to the stern. All the data
from the boat combined provided more than enough information, along with the option of comparing it to the vessel
on lot K 73/74, to document the wreckage with cog-like
features on the pontoon and then make a set of reconstruction drawings (Plates 26.II, 26.III, 26.IV and 26.V).

4.
5.
6.
7.
8.
9.

Reinders et al. 1980, 27.
Vlierman 1996a, 80 fig. 52.
Vernimmen, RING 2001, item OK 73/74, file RCE-Lelystad.
Punter-like, item 14, Waldus et al. 2012, 39-40 and appendix 21; Waldus et al. 2018, chapter 12.
Waldus et al. 2012, 39-40 and appendix 21.
Waldus et al. 2012, appendix 21.

achieve this afterwards based on the 3D recordings. Once
the overview had been measured by hand and completed,
the frames were removed. The elements of the frames of
which reconstruction cross-sections were going to be made
were laid on their side and the lines were documented
using 3D recordings. Drawings of those elements at a 1:10
scale, along with the manually documented top view at
the same scale, were the references for the final reconstruction of the vessel, to the extent that those elements were
found. The most intact section of the bottom on the port
side offered sufficient tangible evidence to reconstruct the
missing forebody with more than 95% certainty, based on
the ‘smaller sibling’ on lot K 73/74 in Eastern Flevoland,
which was almost certainly the same age. At the end of the
process of disassembling the wreckage, it was also possible
to detach the rudder that had been compressed against the
port hull, and the grapnel that had rusted onto it. 3D recordings were also made of the rudder.
For a description of the vessel, it is sufficient to refer to
the report on the boat from K 73/7410 and the preceding
section. There were sufficiently similar indications and
measurements to establish that the length from stern to
stem, the greatest width over the gunwale, and the height
amidships must have been (almost) the same (15.80 m
long, 2.35 m wide and 0.75 cm high amidships). The
stern of the vessel from the IJssel was slightly thicker. The
missing stem probably would have been as well. A remarkable feature were the recesses about halfway up in frames 4,
23 and 25. They undoubtedly served to lay in (detached)
rowing benches (Plates 26.III A, B and D and 26.V A).
The two holes in the frames for installing vertical posts
(‘mast steps’) were 2.30 m apart in the K 73/74 vessel, and
1.80 m apart in the boat found in the IJssel. Figure 26.8
shows the hole in frame 18. The forward post was 4.40 m
from the stem of the first vessel, and approx. 4.60 m on the

Fig. 26.8.

The after of the two ‘mast steps’ in the boat.

10. Reinders et al. 1980, 17-29, 43-46 and plates 3, 4 and 5.

other boat. The clinker-built seams in the afterbody and
forebody, in the sides and along the stern and stem were
sealed on the outside and inside with sintel-clamped moss
caulking. The same had been done to the seams in the
carvel-built section of the bottom and on repairs to cracks
in the boards, but those were sealed from the outside. A
number of seams in the bottom had widened quite a lot
due to shrinkage, for example after the vessel had been
out of the water for some time, and were sealed with moss
caulking again so the vessel would be usable once more.
Strands of moss were placed in these seams (again) and
covered with the customary moss lath, which was fastened
into place with sintel clamps. Along the seams that were
open widest, small boards were nailed over the seam on the
inside (Plates 26.III B and 26.IV B). In one place (between
the keel plank and the first strake on the port side in the
afterbody), a willow switch was laid on the moss to hold
it in place (Plate 26.II F). Other than that, it is striking to
note the large number of repairs on the inside and outside
of the pieces of the wreck that were found (Fig. 26.9).

Rudder
Folded over against the port side, the rudder was still suspended from the stern (fig. 26.10). Only the top and the
tiller were missing. The rudder was assembled from three
parts. The actual rudder was made from a board approx. 1.6
m long, measuring approx. 35 cm wide at the top and 55
cm wide at the bottom. An extra piece of rudder blade consisting of two sections was fastened into place on the back.
The first section was a board approx. 70 cm long and approx. 35 cm wide, with a second board attached to it measuring approx. 60 cm long and nearly 20 cm wide. In total,
the functional rudder blade under water was approx. 60 cm
high and 100-120 cm long. The rudder blade was approx. 5
cm thick at the stern and 10 cm aft. The three parts of the

Fig. 26.9. Repair plank on the inside of the lowermost (bilge)strake of
the port side shell. The plank continues beyond the L-shaped timber/hard
chine.
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Fig. 26.10. The rudder with an unusually long blade, still connected to
the stern and partially preserved. On the rear of the blade, and extending
above it, is the grapnel corroded onto it.

rudder were fastened to each other with two blind treenails
and rudder fittings between each part. At the bottom, the
rudder was suspended from a treenail in a gudgeon; at the
top, it was suspended from a treenail in a ring on a bolt protruding through the stern and secured on the inside with an
iron ring and cotter pin. There were two holes in the rudder
and one in the stern, through which a rope could be inserted
to secure the rudder to the vessel (Plate 26.IV.A).

Finds and cargo
Several finds were collected in and around the wreckage
of the boat. About half were in the wreckage. Pilgrim
badge (find number 4), one of the badges for the Miracle
of Amersfoort, was already mentioned under personal possessions in section 23.5.2 on the IJssel cog. Table 1 lists the
finds from inside and around the shipwreck.

Table 12.6 of the ADC Monograph on the IJssel cog describes find 11 as a wooden draw-hook. The hook-shaped
piece 25 cm long (fig. 26.11) from the afterbody near
the stern is assumed11 to have been a tool much like a
pick-hook intended for pulling nets out of the water, for
example. However, it was in fact undoubtedly a rowlock
or thole pin. The fully intact object was cut from a thick
branch that included the base of a side branch. The long
end would have been inserted into one of the holes in the
covering inwale, i.e. with the hook facing up and the rest
pointing down. A loop of rope would have been hung over
this ‘hook’, through which an oar was inserted. The wear
marks in the corner between the pin and the hook clearly
indicate that it was used frequently. The whetstone (9)
may have belonged to a crew member of the boat. It goes
without saying that the prehistoric finds have no relation
to the vessel. In terms of object dating, some of the other
finds do fit within the period in which the boat sailed, but
they were most likely washed into the wreck or left lying
nearby.

Fig. 26.11.

The wooden rowlock.

Table 1. Overview of items found in and around the wreckage of the boat
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Find no.

Description

Findspot

1

iron bolt (from cog?)

outside the wreckage

2

two stoneware jugs

outside the wreckage

3

piece of whetstone

outside the wreckage

4

pilgrim badge, tin

in the wreckage

5

book lock

in the wreckage

6

blade

in the wreckage

7

bullet-shaped object

in the wreckage

8

scraper and small tool

in the wreckage

9

whetstone

in the wreckage

10

chunk of iron ore with vivianite

11

draw-hook, wood

12

sherds of Siegburg, Langerwehe and
proto-stoneware

13

hook made of antler

14

flint, tools?

15

grapnel

11. Waldus et al. 2018, 280.

Dating

1450-1500
prehistoric
prehistoric

in wreckage near stern

prehistoric
prehistoric
attached to rudder

There were split beechwood trunks lying in the boat,
mostly oriented lengthwise and in the middle part of the
wreck. The smaller trunks that had not been split were
lying athwartships between the frames. Split tree trunks
were also found around the wreck, which had been used in
the riverbank revetments. In total, about two m3 of wood
was found (fig. 26.12). Considering how it was positioned,
it would seem to have been part of a cargo. However, that
raises the question of why it did not float away. Perhaps the
wood was tied together. The fact that the split trunks were
found both in the boat and in the riverbank revetments
and lying loose around the wreck-side does in any case indicate that the vessel, the cargo and the revetments had a
significant connection. It is certainly not inconceivable that
riverbank structures were built outwards from the boat, and
that a disaster took place that caused the vessel to end up
on the bottom of the river.

Dating
Immediately after the salvage, it could be determined that
like on the cog and the barge, sintel clamp type D2/E (fig.
26.13) had been used.12 This model was in use from the
last quarter of the 14th century to the first half of the 15th
century. The most likely typological specification is type
E from the transition between the first and second quarter
of the 15th century. The rather large number of repairs
already mentioned above and the wear and condition of
the wood suggest that the boat was relatively old. Sintel
clamps used in one of the repairs show a clear similarity
with type E1, from which it may be deduced that the
repair was carried out somewhere in the middle or third
quarter of the 15th century. A total of five dendrochronological samples were analysed.
Samples M13 and M71 provided the most information.
The sample from frame 21-BB can be considered a reliable indication of the vessel’s construction data; the
felling date was ca 1435. The investigated samples from
the beechwood poles from the revetments beside where
the wreckage lay and from the cargo of the boat provided

Fig. 26.12.

(Split) roundwood from the boat, presumably cargo.

Fig. 26.13.

Two type-E sintel clamps from the boat.

a felling date: autumn/winter 1451/1452. It can be presumed that the felled wood must have been used fairly
soon after the trees were logged. A disaster in the early
1450s that caused the boat to sink and put a stop to the
construction of the riverbank revetments seems very plausible. This means that the vessel would have been about
fifteen years old at that time. However, the extent of the
repairs that used small boards and planks, the repairs done
on the moss caulking, and the overall impression of the
ship parts (wear and tear) indicate that the vessel was older, or that the boat had seen very intensive (previous) use.

Comparison and interpretation
The vessel(s) were approx. 8 m long and had a nearly flat
bottom. The bottom transitioned smoothly into a clinker-built section extending about 3.5 m towards the stern

Table 2. Dendrochronological dating of samples from the boat near the IJssel cog 2015/2016
Sample no.

end of year

felling interval

M13

1431

ca 1435 (1431-1448)

M22

1406

after 1412

M29

-

-

M37

1400

after 1406

M46

-

-

M71

1426

after1432

M79

-

-

12. Vlierman 1996a, 53 and Table II.
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and over 4 m toward the stem. The straight stern and stem
in the form of stern- and stem hooks had a rake of 129º
and 127º respectively. Where the carvel-built part of the
bottom transitioned to the sides, a clinker-built section was
fastened onto bent frames. The length-width ratio is 6.7:1.
The clinker-built seams were waterproofed on the inside,
while the carvel-built seams were waterproofed on the outside, using sintel clamped moss caulking. With the exception of the bent frames, all the features of the cog-building
tradition are present.13 If we imagine away the flat-bottomed section in the middle, what remains is a small cog
with the length-width ratio of about 3.1:1 so common in
those vessels, but then with lower sides. In German, Förster
describes the vessel from lot K 73/74 as a Binnenkogge or
inland cog.14 Keeping in mind the historical source from ca
1200 that Heinsius references,15 in which the designation
Kocke is also mentioned three times in relation to a type of
river ship, this classification seems quite possible. It seems
better to me, however, to classify the type under the collective term of boats (Schuten), which were still built (largely)
according to the cog tradition.

Vlierman described a ‘bootien’, probably from the 15th
century, the smallest variant of a punt, which was found
in the Regge near Hellendoorn.18 The features of this
small boat are:

The construction, dimensions and proportions do not correspond to the punts from the north-western Overijssel
region, as had been built nearly unchanged for centuries,
and still remain nearly the same to this day. Berk covers
the contemporary punt in extensive detail, identifying the
distinction from the punt-like boats based on a definition
by N. van den Sigtenhorst, which reads as follows: “A punt
is a fairly slim (length-width = approx. 4.2:1) bent-frame
vessel of more than 8 m in length, with a straight stern
and stem on a usually double, lanceolate bottom, with
sides – usually consisting of a single wide strake – forming a rather sharp bilge, with gunwales curving inwards
slightly or standing vertically.”16
What should be added to this definition is that the vessel always has a bottom that is not flat at any point (and gradually
curves upwards from the middle towards the stern and stem).

26.3 Barge-like shipwreck near the
Kampen (IJssel) cog19

When comparing a flat-bottomed medieval vessel from
Meinerswijk near Arnhem (probably from the 13th century), Reinders17 mentions the similarity with the contemporary punt and gives the only characteristics of this vessel:
• the bottom was not flat at any point;
• the bottom consisted of three strakes;
• the side consisted of a single strake.
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13.
14.
15.
16.
17.
18.
19.
20.

• the bottom was not flat at any point;
• the bottom was somewhat lanceolate and had two strakes;
• the everted side consisted of one strake that was wider at
the stern than in the middle;
• the plumb stern was knee-shaped and fastened onto the
bottom.
The length-width ratio of late-medieval and later punt-like
and praam-like vessels found so far, certainly from Overijssel
(and the greater surrounding area), ranged from around 5:1
to well over 6:1. Together with the characteristic structural
elements, the boats from lot K73/74 from Flevoland and
from the IJssel near Kampen can therefore more accurately
be referred to as boats from the cog-building tradition.

On the starboard side, in front of and partly under the cog,
lay the wreck of an barge-like vessel (item 3; fig. 26.14a).
The barge lying diagonally beneath the wreck of the cog
did not make it easy to conduct the underwater investigation, nor to lift it from the water. During the deposition
process, the part of the small vessel that protruded diagonally above the river bottom broke off and disappeared into
the fast-flowing current of the river. During the salvage on
22 October 2015, it was only possible to retrieve a large
part of the bottom and frames. The other loose-lying pieces had already been numbered under water and brought
up individually. As had been done in September with the
boat, the various parts had been reassembled – as well as
possible – on a bed of sand on the archaeology pontoon (fig.
26.14b). The photogrammetric underwater recordings were
indispensable in this process. 27 parts of the shell and 32
parts of the framework could be reassembled with certainty.
18 parts of the shell and 21 pieces of the frames could not
be fitted into the construction with certainty. Working
from the reconstructed field survey, overview drawings and
five cross-sections were made based on the photogrammetric recordings (Plates 26.VI A, B and C).20

Vlierman 1996a, section 2.4.
Förster 2008, 355. This classification can in my opinion be used for the larger vessel on lot L 89 in Flevoland, which is covered in section 26.5.
Heinsius 1956, 72.
Berk 1984, 13; working group on Historical Ship-bulding at the IJssel Academy in Kampen.
Reinders 1983.
Vlierman 1996b, 53-67.
Item 3, Waldus et al. 2012, 38 and appendix 20; Waldus et al. 2018, chapter 13.
Waldus et al. 2018, chart appendices 7, 8 and 9.

Fig. 26.14a.

The position of the barge to starboard under the bow of the cog.

Bottom of the ship
The part of the bottom that remained intact was made
from oak and was approx. 11.60 m long, indicating a long,
flat-bottomed vessel with a heve (the sloping upward part of
the bottom) to the back or the front of the ship. The bottom was assembled from four strakes that were 3 cm thick,
carvel-built and fastened onto the frames. The bottom
strakes were composed of three boards. The scarfs between
the three planks of the outer strake on the port side were,
highly unusually, butt joints. This suggests that repairs
may have been done here. The other scarfs were sloping
and flat, all placed from stern to stem angled from top to
bottom. This means that the partially preserved heve was
the front of the ship. At its widest point, the bottom of the
ship (at frame 4) was approx. 1.95 m wide. According to
the drawing (Plate 26.VI.B), it could have been as much as
2.00-2.05 m at the aftmost point that could be measured.
The width at frame 11 was over 1.80 m, about 1.35 m at
frame 17, and more than 0.75 m towards the front of the
heve.

Frames and ‘mast step’
During construction, the strakes of the bottom were initially connected by floor timbers spanning most or all of the
bottom width. This is the case with frames 4 through 17.
The boards were fastened onto those timbers with wooden
treenails made from oak and willow (Ø 2.5 cm), two for
every board width. In principle, curved trusses (bent frames)
were placed against these timbers to fasten the sides against
the bottom and keep them in shape. On the starboard side,
these curved pieces of wood were placed on the forward
side against the timber; on the port side, they were placed
against the aft side. In general, the horizontal parts of these
curved pieces of wood were 50-80 cm long. They were ex-

Fig. 26.14b. The reconstructed part of the barge on the archaeologists’
pontoon, 23 October 2015.

tended in several places, essentially consisting of two timber
sections placed against each other. A wide timber was originally fastened into place at the start of the heve.
Most of the rising sections of the curved pieces of wood
had a bend on the outside. That means there was an inward-sloping gunwale. At the end of the heve, the sides
were almost vertical. Part of a ‘mast step’ was still present
at frames 9 and 10, above the centreline of the vessel. It
was fastened onto the frames with several wooden treenails,
measuring 103 cm, and was originally approx. 36 cm wide
and 7 cm thick. The hole cut into it would probably have
been 15x15 cm in size and 5.5 cm deep. The 1.5-cm thick
bottom of the hole rested on the two adjacent timber sections of frame 10.

Sides
The sides were about 1 m high and consisted of two clinker-built strakes. The lower strake, which was most likely assembled from two boards that were fastened together with
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a flat scarf, was 53 cm wide at its widest point and sloped
outward slightly. Only one piece of planking from the starboard side remained intact of the upper or second strake
or gunwale, which sloped inward slightly. The board still
had a maximum width of approx. 30 cm and was damaged
along the upper edge. The nails were placed at irregular
intervals (10-17 cm), both on the clinker-built fastenings
between the two side strakes and at the fastening point of
the lowest (bilge) strakes against the bottom. The covering
inwale, in which the chamfered heads of the frames were
recessed by a maximum of 4 cm along the lower side, was
14-18 cm high. The top of the inwale was level with the
upper edge of the gunwale. Together with the overlap of 5
cm at the lower strake, the original strake of the gunwale
was almost certainly also approx. 50 cm wide.

Covering inwale
The covering inwale was 6-8 cm wide and attached to the
frame heads with wooden treenails. There are vertical holes
in the preserved pieces of the starboard and port side, positioned in the same place relative to each other. They may
have been used for placing rowlocks or thole pins. Some are
mounted in pairs, such as at frame 11, possibly also between
frames 4 and 5, and also at 18. A similar hole is also visible
between frames 15 and 16. This one has no port-side counterpart. Section 26.4 addresses the function of these holes.

Waterproofing
The carvel-built seams of the bottom are waterproofed on
the outside with sintel clamped moss caulking. The clinker-built seams and the bilge seam are caulked on the inside and outside. The edges of the boards were chamfered
during the construction of the vessel and before they were
fitted into the ship’s hull, to create a V-shaped opening
along the seam. Singular spun ‘threads’ of sphagnum moss
were pounded into place into this opening, held in place
with narrow oak wood splints (moss laths), and fastened
with wrought-iron sintel clamps.21 The sintel clamps used
here (type E) were applied at 5.5-6 cm intervals heart to
heart. A layer of moss was laid on the flat scarfs, and tar
residue was found in various places in the wreck.

Wood use and repairs
The pattern of the wood grain, especially of the middle
two boards of the bottom, and the resulting cracks show
that the boards were sawn from adjacent slices of a tree,
folded open, and installed on either side of the bottom.
This is known as ‘brother and sister pattern’. Repairs
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were found at various locations in the part of the hull that
remained intact. The outermost strake of the bottom on
the port side which may have (partially) been replaced has
already been mentioned. Other than that, various knots
were sealed with moss, as were a number of nailholes that
were no longer being used. Cracks in the wood, usually
lengthwise, or in any case in line with the wood grain, were
carved out in a V-shaped groove and waterproofed with
sintel clamped moss caulking. Some cracks were covered
with small repair boards, which were nailed into place over
a layer of moss. Repair boards were also installed at certain
point in one strake, and sintel clamped all around.

Finds
A number of prehistoric flint tools were found in the wreck,
as well as seven iron nails and a sintel clamp of a different
type than that used in the barge, a plain iron bolt and an
iron bolt with an eye, a number of stoneware sherds, a religious badge, and the remains of a large wickerwork eel
trap. The nails and bolts may have been connecting elements of the vessel. The bolt with an eye (26) might have
been part of the rudder fittings, if there was a stern. The
religious badge (17), depicting St Veronica and her veil,
was already covered in section 23.5.2 in relation to the cog.
The most striking find in the barge, however, is a wickerwork eel trap (figs 26.15 and 26.16). Fishermen often
place eel baskets and fish traps near shipwrecked vessels.
The position of the barge, diagonally under the forebody
of the cog, with the open side facing upstream and approximately in the middle of the current, undoubtedly
meant that some part of the wreck was regularly exposed,
protruding out of the river bottom. That would have been
an ideal place to put a large eel basket or fish trap (180 cm
long and about 120 cm in diameter at the mouth of the
trap). A small part of the wickerwork basket was salvaged.
Only one comparable specimen has been found thus far,
which was discovered in 1984 while excavating a pond in
the Oostvaardersplassen nature reserve.22 This eel basket or
buck (fig. 26.16) had a reconstructed length of approx. 150
cm and an opening or mouth of approx. 90 cm. They cannot therefore be considered comparable to the bell-shaped
eel traps used in the 20th century, which are approx. 55 cm
long and 33 cm wide. The Oostvaardersplassen trap was
found in a deposit of Almere clay. Its location in the clay
pack suggests that it dates back to a period well before
1600. A historical document entitled De Vischtuigen – the
full title of which translates roughly as ‘The fishing implements permitted in our fatherland according to the pre-

21. Vlierman 1996a.
22. Vlierman in: 1984 Annual Report of the Nautical Archaeology Subdivision, 10-13 figures 2 and 3; idem 2006, 151-161 and figures 19 and 20.

Fig. 26.15.

Photogrammetric image of the eel-trap in the barge, top view.

Fig. 26.16. The late-medieval eel-trap from the Oostvaardersplassen
nature reserve, Zuidelijk Flevoland. Drawing by the author, 1984.
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vailing regulations, ordered by province’23 – describes an
eel trap used in Overijssel and Drenthe that bears a strong
resemblance to the specimen found in Flevoland. The
wickerwork trap described therein was 170 cm long and
had a circumference of 90 cm at its largest point.

Dating
Dendrochronological analysis of a sample of sapwood (44)
gave a dating of 1409 ± 1. The felling date is therefore
1410. The wood came from a tree of local origin.24 The
barge was probably built shortly afterwards.

Reconstruction and interpretation
It is not possible to arrive at a complete and fully substantiated reconstruction of the vessel based on the pieces that
have remained intact. However, we can add some notes
about this find to indicate what we might consider and what
could be said about it in comparison to previous finds of
late medieval river vessels that could be classified as a barge.
Firstly, the original dimensions and lines of the vessel. Obviously, it is impossible to say anything about the missing
section with any certainty. The alternating flat scarfs in the
planks of the bottom were located in the afterbody between
frames 2 and 5. In a symmetrically constructed bottom,
which was very common in late medieval vessels, this could
mean that the midway point in the length of the vessel
would have been approximately around frame 3. In that
case, the barge would have been approx. 20 m long. The
greatest measured width across the barge-like vessels and
the two boat gunwales (at frame 7) is 2.40-2.50 m. That
would indicate a length-width ratio of approx. 8:1. In other
covered boats above, the ratio was generally between 5 and
7:1. The barge from the IJssel would probably have been
about 16-17 m long at most, although it should be noted
that a larger brother or sister of the boats was 20-21 m and
4 m wide, with sides nearly 1 m in height.25 Another detail
that is more difficult to explain is that the vessel widened
steadily towards the aft end, or stern. The most obvious
assumption is that the barge was built symmetrically, so it
would also have had a similar heve of about 75 cm wide at
the aft end. This would mean that the width from approximately frame 4 abaft would not have widened as shown in
the drawing (Plate 26.VI B), but would rather have grown
narrower. Given the state of preservation of the plank ends,
this does not seem inconceivable. Another possibility is that
the heve in the afterbody was wider than in the forebody. Alternatively, the vessel may have had a stern rather than a heve
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24.
25.
26.
27.
28.

in the afterbody. A good example of the latter is depicted
in the foreground of a winter scene by Hendrick Avercamp
dating from 1609 (fig. 26.17). There are even two treenails
protruding from the covering inwale at the stern, with a
strap running between them into the vessel which could be
used to steer or scull. The forward end clearly consisted of
the flat plate indicating a heve. Judging by the height of the
person next to the stern, the vessel depicted here must have
been just under 10 m long. As an aside, it can be noted that
the boat or barge depicted here is very similar in structure
to the two boats and the barge, and that Avercamp’s highly
realistic paintings were probably also made primarily in
Northwest-Overijssel, an area in which shipbuilding continued virtually unchanged from the Late Middle Ages well
into the twentieth century.
Another striking fact is that the barge was built on
bent frames and with an inward-facing gunwale. In Section 1.4.7 Origin of the contemporary punt from Overijssel26,
one of the writings is about a ‘geboeijde prame’ ‘ (a small
flat-bottomed river vessel with a gunwale) that was built
in Zwolle in 1635; this may already have been the case
elsewhere ten years earlier. A ‘weyschuit’-like river vessel with gunwales is depicted in the painting ‘View of
Delft’ by Hendrik Cornelisz. Vroom, dated 1615. The
painting entitled ‘Fishing for Souls’ by Adriaan Pietersz.
van de Venne, dated 1614, shows four common late-medieval boats with everted sides, as well as one with an
inward-facing gunwale.27 In 1995, the wreck of a small
fishing vessel was excavated on lot H 61 in Flevoland,
probably a flat-bottomed ‘pincke’ or pink. During the
modelling process, it became clear that the vessel had
an inward-leaning gunwale. The objects found from the
inventory suggest that the ship sank in the first quarter
of the 17th century.28 The discovery and dating of the
barge near Kampen in the IJssel River clearly shows that
the practice of building on bent frames and with an inward-leaning gunwale was already applied in the early
15th century.

26.4 (Original) function of the two boats
and the barge
The boat by the IJssel cog (Section 26.2) was almost certainly used in the installation of riverbank revetments in
the final phase of its use. The many repairs and signs of
wear that were found suggest that the vessel was already

Hoek 1899, 5 and 6 ill. 4.
Waldus et al. 2012, 44.
See section 26.5.
Vlierman 1996b, 64-67.
Vlierman 1996b, fig. 44 and 45.
Schreurs et al. in: NISA Yearbook 2 1995, 38-42; Vlierman 2006, 159-160.

Fig. 26.17. A barge-like boat in a Winter Landscape by Hendrick Avercamp, 1609. To the right, in the covering inwale at the stern or bow, is a pair of
rowlocks; to the left, behind the man and woman, the sloping upward part of the bottom (heve) of the vessel (Rijksmuseum Amsterdam).

quite old when it sank, or had seen intensive use over a
shorter time period. The execution of the boat also suggests that it was probably not built for this use. The better
and more intact boat on lot K 73/74 (Section 26.1), which
had tools, drinking utensils and various personal possessions
on board, indicates that there were several people on board
at the time of the presumable disaster: one or two to row
and steer the vessel, and possibly a passenger.
With regard to the two holes in several floor timbers in the
boats and the single hole in a block of wood on one timber
of the barge (although it does not seem inconceivable that
there were two in this vessel as well), it would be almost
automatic to contemplate holes for the base or heel of a
mast. It was common practice, for example, for punt-like
and praam-like vessels to then also have a thwart or sail
beam against which or through which the mast could be
placed and supported. No evidence of a thwart or sail beam
was found at the location of the ‘mast steps’ on the port side
and inwale of the K 73/74. Similarly, there was also no rigging to hold a mast in place. If there had been, then several
vertical holes in the inwale would have shown signs of wear,
or there would have been a fastening (rigging cleat) on the
outside of the gunwale. Neither was the case. Unfortunately,
the relevant pieces of the sides of the boat and barge by the
IJssel cog were not found. In all likelihood, the vessels did

not have a ‘real’ mast and would not in principle have sailed.
The vertical holes in the covering inwales placed close together were almost certainly intended for placing rowlocks
or thole pins. In the boat from the IJssel River, evidence was
found that indicates two removable rowing benches in the
forebody and one in the afterbody. It would also have been
possible to sit on the foredeck. The boat from Flevoland had
a rowing bench that could be placed on short planks directly
behind the foredeck. Above the forward side of the aft deck,
there were clamps with two holes for rowlocks against the
inside of the covering inwale. They may also have served for
the placement of a bargepole, which would have been used
to push the vessel forward from the shore.
The two holes in the floor timbers may have held poles
approx. 2 m high on which a horizontal beam 2.5-3 m
long was attached. A sail may have hung over this beam,
which would have been attached to the covering inwale on
both sides, forming a sloping canopy on either side of the
beam, under which e.g. passengers could sit. Judging from
the vertically drilled holes in the inwales at the level of the
hold, it may also have taken some other form. For example, willow branches about 4-5 cm thick could have been
placed in them and bent over the horizontal beam on the
poles, fastened into place on them, and curved from gunwale to gunwale. Good examples of the latter can be seen
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on three late 15th and early 16th-century Flemish illustrations (fig. 26.18, 26.19 and 26.20).29 On the seal of Kuinre
from 1399 (Chapter 13, fig. 13.8) and on the boat on the
14th/15th-century mural in the Ratskeller in Wismar (fig.
26.21), a similar ‘canopy’ was presumably situated in the
forebody. The vertical holes drilled into the covering inwales
aft and fore were undoubtedly used to insert rowlocks/thole
pins.
Kampen vessels?
The boat and barge from the IJssel were almost certainly directly connected to Kampen. The boat from Flevoland sank
definitively approx. 13.5 km southwest of the IJssel delta. It
may for instance very easily have floated there, largely under

water.30 The striking resemblance to the boat by the IJssel
cog and the presence of coins from that city suggest that this
vessel, too, was most probably connected to the Hanseatic
city. The three vessels were almost certainly intended to
carry people with hand luggage across the IJssel (ferry boats/
barges) and/or to transport them within the region. They
can probably be considered the predecessors of the tow
boat. The two boats were probably tied up at jetties, while
passengers could walk directly onto the riverbanks from
the barge. The heve at the front made it easier to get on and
off the boat. It would also have been possible to take along
(small) farm animals. Although no evidence was found to indicate its presence, it does not seem inconceivable, especially
if the ships were mainly used to transport passengers, that

Fig. 26.18. Boat with a roof. Miniature in a calendar for the month of May, in Book of Hours and Calendar, Bruges or Ghent, ca 1480. British Library. After
Flatman 2009, 55.

Fig. 26.19.
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The same.

29. Flatman 2009, 55 and 115.
30. On lot K 45 near Dronten, a small armed vessel from the second half of the 17th century was excavated. Part of the port-side afterbody was gone as
a result of an explosion. Years later, the missing piece was found 25 kilometres to the south, past Harderwijk (Vlierman 1997a, 157-166).

Fig. 26.20.

Flemish miniature featuring a roofed boat. The Golf Book, Bruges, ca 1520-1530. British Library. After Flatman 2009, 115.
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Fig. 26.21.

A roofed boat beside a cog. Wall painting in the Ratskeller, Wismar, 14th/15th century.

Fig. 26.22. Map of Kampen (detail) by P. Utenwael, 1598. Near the bridge across the IJssel and roughly at the findspot of the IJssel cog, are two boats
with two oarsmen in the forebody.
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removable wooden decking would have been placed over a
large part of the bottom (see Chapter 17, fig. 17.11 and the
15th-century miniatures in Chapter 29, figs 29.4 and 29.5).
The map of Kampen by P. Utenwael from 1598 shows two
boats with two rowers seated one behind the other at the
IJssel bridge, approximately at the findspot of the cog (fig.
26.22). The painting ‘View of Kampen from the other side
of the IJssel’, attributed to Claes Bellequin and dating from
1653-166031, even shows a boat with two rowers, a helmsman? and a sloping canopy amidships, sailing near the IJssel
bridge. These rowed boats were apparently part of a regular
‘ferry service’ near Kampen for centuries. It certainly does
not seem too daring to assume that the three vessels were
built in Kampen, or at least in the Lower IJssel region.

26.5 Large boat/small cog L 89
A third vessel, larger (approx. 20-21 m long, approx. 4 m
wide and 0.8-0.9 m high amidships) and similar in construction and hull lines to the boats described in sections
26.1 and 26.2, was excavated north of Dronten (figs 26.23a
and b). Earthenware and coins indicate that this vessel perished in the third quarter of the 16th century, while dendrochronological analysis clearly showed that the wood used in
its construction must have been felled ca AD 1545 ± 6 in
the Central Netherlands and in western and southern Lower
Saxony.32 In contrast to the boats from K 73/74 and from
the IJssel near Kampen, this vessel had a keelson approx.
7.5-8 m long made from a board 6-10 cm thick. A square
hole had been cut into the keelson, continuing into the
underlying frame (27a) to fit the base of the mast. A rectangular notch at the back of this hole probably served for the
insertion of a vertically placed board. This was presumably
in relation to a removable mast. The vessel undoubtedly had
a sail beam, but it was not found. That means that, unlike
the two boats, this vessel was clearly a sailing ship. In addition to the hole for the base of the mast, a rider approx.
25-30 cm long and approx. 6 cm high was nailed on both
sides of the keelson to help absorb the lateral pressure from
the mast. In any case, the vessel had 38 frames, and the
tops of the futtocks were finished straight against the sides.
A covering inwale was fastened into place on these frame
heads. The bottom of the hold area was flat and equipped
with bent frames. Triangular battens were fastened in the
sharp, almost right-angled turn of the bilge, held in place
with wooden treenails into the lower strakes of the sides and
nailed onto the outer strakes. Moss caulking was applied
between the battens and the bottom/sides. Aft and forward,
the carvel-built bottom strakes transitioned into the familiar

31. Kampen Municipal Museum.
32. File L 89 Eastern Flevoland, RCE-Lelystad; RING report, January 1997.

Fig. 26.23a. General view of the mid-16th-century cargo vessel with
cog features in lot L89 in Oostelijk Flevoland, showing frames and keelson.
Viewed from the bow. In the afterbody is the break in the ship resulting
from its being stranded on the western edge of the submerged peat barrier
(see section 11.1.2 and Fig. 11.5): b. The forebody after removal of the
frames. Clear to see are the side strakes’ transition from carvel to clinker
construction, and the hard turn of the bilge with the barely everted sides.
Viewed from the bow.

clinker-built construction of the cogs, and the seams on the
inside were sealed with sintel clamped moss caulking. This
was also the case on the seams of the clinker-built sides. The
plank ends of the flat scarfs were 1-2 cm thick and stood
proud of the shell both on the inboard and outboard sides.
The plank ends were fastened together on the scarfs with
at least five nails per row: one row from the inside out, the
other vice versa. The vessel had a straight stern which was
placed at the end of the central bottom strake/keel plank
and fastened to it with three nails. The wooden fireplace
with a floor made of red bricks was located approximately
amidships on the port side. The cooking, eating and drinking utensils as well as the tools and personal possessions
were in the immediate vicinity of the fireplace.
As in the two boats, when we imagine away the elongated
midship section (about 1/3 of the total length) and connect
the afterbody and forebody to each other, then it is clear
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beyond a doubt that we are looking at a small, shallow cog.
This larger, single-masted vessel from lot L 89, with a single
mast step and a fireplace, could in my opinion possibly be
considered a late model of a small freight cog (Cleene cogghe)
which would have been ‘old-fashioned’ in its construction.
Förster’s33 classification of the boat K 73/74 as a Binnenkogge
or inland cog does seem acceptable for this larger sailing
vessel. In addition, it is not too daring in my opinion to
contemplate that the vessel may have been constructed in
Kampen or at least in the Lower IJssel region.

26.6 Cargo vessel B 55-I
A fifth shipwreck find which can be mentioned in the context of the cog-building tradition was excavated in the centre of Lelystad.34 The vessel had a completely flat, slightly
lanceolate and carvel-built bottom against which the lower
strakes of the clinker-built sides were secured with wooden treenails. In the sharp transition from bottom to sides,
battens were nailed into place on the inside to reinforce the
bilge construction. The part of the stern that was still present was partly attached to the end of the central plank of the
bottom (fig. 26.24). The seams of the bottom were sealed
from the outside with sintel clamped moss caulking, while
the clinker-built seams were caulked on the inside. The type
of sintel clamp used here was model E, typologically in use
between the first and the third quarter of the 15th century.35
The entire bottom found in situ measured 18.5 m long and
approx. 3.5 m wide at the widest point. The largest width
is approx. 3/8 from the stem. At the same distance from the
stern, the bottom measured 3.25 m wide. If the stern and
stem had a similar rake, the vessel would have measured approx. 23 m long from stern to stem, with a width of around
5 m around the gunwales at its widest point. The height
amidships would have been about 1.2 m, while the gunwale at the stern would have risen approx. 1.9 m above the
bottom. A remarkable find was the presence of the rudder,
which lay under the port side of the afterbody. The pewter
jug found in the wreck dates from the beginning of the 16th
century, possibly ca 1500. The stoneware and earthenware
and a kidney dagger that were found are generally dated
to the second half of the 15th century. Other exceptional
finds include the upper part of a stabbing/striking weapon,
a weapon known as a goedendag or godendac, and a handsaw.
Other than that, a copper kettle with an iron handle, pieces
of a bronze cooking pot, an iron padlock, a knife and several
pieces of large floor tiles were found. The objects were all
lying on and near a small floor in the afterbody (figs 26.25ac and Plate 26.VII). Dendrochronological analysis was not
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33. Förster 2008,355.
34. On lot B 55 Eastern Flevoland; Reinders et al. 1980, 31-50.
35. Vlierman 1996a, 83.

Fig. 26.24. The reconstructed afterbody of the inland cargo vessel B 55-I
(Oostelijk Flevoland) with its stern and clinker-built sides, in the workshop
of the Museum of Maritime Archaeology at Ketelhaven, near Dronten.

carried out. The double-clenched nails used for the clinker-built fastening of the planks and the sintel clamped moss
caulking are (still) the only characteristic structural elements
reminiscent of the cog-building tradition, and the reason
why the vessel is mentioned here. It was definitely not a cog.
Whether this large vessel should be called a boat is doubtful, to say the least.

9

Fig. 26.25a & b. The galley utensils from the B 55-I wreck. The drinking
ware and storage jars from the cargo ship.
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Fig. 26.25c. The pewter jug, the weaponry, knife, padlock and handsaw from the B 55-I wreck.
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Impression of a part of the inventory of cargo vessel B55-I.
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26.7 Shipwrecks from the Lefèbvre Dock
in Antwerp, 1884
The publication on finds involving ships and ship wood in
Dutch medieval cities36 mentions a number of river barges
of the type known as barge, and barge-like planking boats,
as well as ships of an unknown type and several seagoing
vessels. The publication was an (initial) inventory of all
medieval wrecks of seagoing and inland ships until ca 1300
that had been discovered in the Netherlands up to that
time. A remarkable group of various vessels mentioned
in the publication was discovered during the excavations
for the Lefèbvre Dock in Antwerp in 1884 (fig. 26.26).37
It was possible to identify two shipwrecks as barge-like
planking boats, while two other vessels were of a type that
was unknown at that time, and the fifth was a seagoing
vessel. It now seems possible to identify the last three
vessels as well. Despite the lack of information about the
use of stern and stem hooks, other structural details, and
steering with a stern rudder or steering oars, it is very likely
that the oak-wood shipwrecks 3 and 4 were early examples
of boats with cog-like features. Shipwrecks 1 and 2 were
barge-like vessels, which also had these features. Shipwreck
5 can now be designated with certainty as a small cog. The
five vessels were primarily intended to navigate the inland
waterways. The first four could probably be rowed and/or
pushed forward with a bargepole, while the fifth could be
sailed. It is perhaps not too daring to once again reference
the aforementioned Kocke among the 13th-century, but more
likely 12th-century boats, in relation to river ships in the
Willahelm dating from ca 1200.38

26.7.1 Two barge-like planking boats
The barge-like planking boats 1 and 2 (fig. 26.26) were
the largest of the five vessels; boat 1 was approx. 20 m
long, 4 m wide and 1.50 m high, while boat 2 was approx. 15 m long, 3 m wide and 1.20 m high. These boats
had a carvel-built bottom sloping and tapering up to the
flat plate of the heve, which was only approx. 80 cm wide
at the ends. They would therefore not have been suitable to transport ox-drawn carts, for example. They had
clinker-built sides that were fairly everted (the bottom
of the vessels was 2.20 m and 1.00-1.20 m wide respectively), with an abrupt transition from bottom to sides.
The carvel-built seams of the bottom were completely
open and had been waterproofed with sintel clamped
moss caulking. On the underside, the moss was held in
the seam with triangular moss laths and sintel nails; on
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37.
38.
39.
40.

Vlierman 2002, 119-148.
Hasse 1907; Vlierman 2002, 132.
Heinsius 1956, 72; Wolfram van Eschenbach (1197-1210).
Vlierman 1996a, 63.
Hasse 1907, 9 planche IV figure 5.
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Fig. 26.26. The five shipwrecks found in the Lefebvre dock at Antwerp
in 1884. 1 and 2: barge-like plank boats with sharply converging bow and
stern; 3 and 4 boats with cog features; 5 a small (seagoing) cog; and a
detached crossbeam (from a cog?). After Hasse 1907.

the inside, it was only held in place with sintel nails (type
A2, in use in the 2nd/3rd quarter of the 12th century).39
A striking feature is the construction of the clinker-built
sides. A thin layer of moss was applied between the overlapping planks, while the planks were fastened together
with nails pounded in alternately from the outside to the
inside and vice versa. According to the drawing40, the
nails were driven in blind (not with the tip protruding
through the wood), while the text refers to U-shaped
double-clenched nails that are folded down and driven
back into the wood. Barge number 1 had at least three,
but possibly originally five transverse connections resting
on gangways and secured with knees to the gunwale. The
vessel most likely also had an aft deck and foredeck or
platform. Barge 2 had at least two but more likely four

transverse connections, similar to barge 1, and most likely
also an aft deck and foredeck or platform. Presumably no
gangways, but there was a ceiling board in the sides.

26.7.2 Two boats
The Antwerp vessels 3 and 4 (fig. 26.26) are the oldest
examples found to date of boats from the Low Countries
which have features from the cog-building tradition. Vessel 3 was approx. 13 m long, 2.5 m wide and 1.2 m high
amidships, while vessel 4 was approx. 10 m long, 2.2 m
wide and 1.0 m high amidships. The overview drawn
by Hasse clearly shows that both vessels had a stern and
stem (or stern- and stem hooks?), a (largely?) carvel-built
bottom, and clinker-built sides. They were also equipped
with transverse connections that were fastened to the gunwales with rising knees. On vessel 3, there were as many
as five. On vessel 4, there was still one beam present. In
vessel 3, a platform or small deck could also be seen both
aft and forward. Unfortunately, it is no longer possible to
determine whether these ships were steered with a stern
rudder or with an oar. The fastening of the clinker-built
planking and the execution of the sintel-clamped moss
caulking was the same as described above in the bargelike planking boats 1 and 2. The type of sintel clamp used
was also A2.41 Vessels 3 and 4 differ from barges 1 and 2
in their stern and stem.

26.7.3 A small cog
The fifth shipwreck (fig. 26.26) can now definitely be
confirmed as a small (seagoing) cog. The small vessel was
approx. 13 m long, approx. 5 m wide at the widest point
across the gunwale, and approx. 1.5 m high amidships at
the gunwale. The keel plank (?) was widest in the middle
and tapered towards the stern and stem. It was not determined whether the vessel had a keel plank with stern- and
stem hooks, although it does seem very probable. The
shape of the stern as drawn suggests that not only the
three strakes on either side of the keel, but also the first
two strakes of the sides were fastened into place in rabbets
in the stern. In the afterbody, the second (B) strake was
fastened to the A strake in a clinker-built construction
across a length of approx. 2.5 m. The other strakes of the
sides presumably ended against the aft side of the sternpost. The vessel still had a short mast step fastened to two
frames. The forebody was missing. Hasse dated the wreckage to the 15th century, but it seems more likely that it
would have been older.

41. Hasse 1907, 16-17 and planche IV, fig. 4 and 5.
42. Vlierman 1988, 97-101; idem 1996b, 107-110 and appendix 13.
43. Vlierman 1996b, 19-32.

26.7.4 A crossbeam from a cog?
A beam approx. 6.5 m long and approx. 30 cm wide (and
thick) was lying diagonally across shipwrecks 2, 3 and
4 (fig. 26.26). According to the drawing, one end was
slightly rounded, while the other may possibly show the
head of a crossbeam protruding through the shell with the
groove into which a shell plank would have fitted. On the
rounded-looking side, the protruding head may have been
lost. The dimensions of the beam correspond to those of
the shipwrecks known thus far of large, seagoing cogs and
the Atlantic ‘nef’ depicted on seals. It does not seem too
daring to assume that it was indeed such a beam.

26.8 Ship wood in ’s-Hertogenbosch
In the archaeological investigation at Postelstraat in
’s-Hertogenbosch, it was established in the examination of
the wood of an barge-like vessel, probably dating from the
mid-13th century, that the outermost bottom strake was
fastened onto the lowest strake of the sides with wooden
treenails and nails. The clinker-built construction was fastened only with nails. It is striking to note that the nails in
the piece of wood that was found were all pounded in from
the inside out, folded over and driven back into the wood.
The possibility cannot be excluded that other parts of the
vessel that were not found may have had nails pounded
from the outside inwards.42 The seam between the outermost bottom strake and the lowest plank of the sides, and
the seams between the strakes of the sides, were cut into
a V-shaped groove along the inside and sealed with sintel
clamped moss caulking. Instead of a barge, we could also
contemplate a boat with cog-like features here.

26.9 Barge, Kessel (North Brabant)
In the clinker-built fastenings of the two strakes of the
sides in the barge from the Meuse river near Kessel (North
Brabant), which presumably can be dated to the 15th
century, the nails were pounded in from the outside and
vice versa, in identical fashion to the finds from Antwerp.
In both cases, they protruded through the two strakes
that were fastened together, and the double-clenched
nail points had been folded down twice and driven back
into the wood. The carvel-built seams of the bottom
were sealed from the underside with sintel clamped moss
caulking. On the inside, only the bilge seam had been
waterproofed with moss, moss laths and sintel clamps.43
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26.10 Parts of (river) vessels from a
different building tradition?
In addition to the vessels mentioned above, there are another four 13th-century ship finds from the Netherlands
that could actually have been covered in the previous
group. They are different, however, primarily due to different fastenings used on the clinker-built constructions.
These vessels did not use (double-clenched) nails, but
wooden treenails. These are the finds from Meinerswijk,
Amsterdam, Hattem and Rotterdam. There are similarities to the river vessels of the type barge and barge-like
planking boats.44 However, it is striking to note that the
first three (almost certainly) tapered to points at the ends,
and that the plank ends must have been fastened into place
against a stern hook/sternpost (see Antwerp 3 and 4). That
is not certain with regard to the vessel from Rotterdam. It
may also have involved a construction method as seen in
Antwerp 1 and 2 (fig. 26.26).
The Meinerswijk 2 find was a punt-like vessel made of
oak wood; the entire carvel-built bottom rose to aft and
forward, and must very probably have ended in stern- and
stemposts or stern- and stem hooks with a short horizontal section. The sides probably consisted of two strakes
in a clinker-built construction and fastened to each other
and to the bottom with narrow wooden treenails. The
seams in the bottom were sealed on the underside, while
the seams in the turn of the bilge and the clinker-built
seams were sealed on the inside with sintel-clamped moss
caulking. The type of sintel nail used (B) corresponds to
the type used during construction in the Meinerswijk 3
tree-trunk boat found nearby. Dendrochronological analysis of the wood of this vessel yielded a felling date of
AD 1216 ± 5 or later; the reference chronology used was
N1 south.45 A construction date between ca 1200-1250
seems to be the most probable time frame for both vessels.
Meinerswijk 3 had open seams on the bottom that were
sealed with sintel clamped moss caulking; moss laths and
sintel nails were used on the outside, while the inside only
used sintel nails. Other than this vessel, this practice is
only known from the Nijkerk-I cog (Chapter 8).
In the oak-wood ship pieces found under the walls of the
fortifications by Nieuwezijds Kolk/Nieuwendijk in
Amsterdam, the clinker-built planks were also fastened
with wooden treenails.46 Only small parts could be
viewed. The ship fragment under the northwest tower/
northern wall showed that the carvel-built bottom gradu-
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44.
45.
46.
47.
48.

ally transitioned into a clinker-built construction towards
one of the ends of the ship and in the similarly clinker-built sides. Very unusually, the seams of the bottom
were sealed with sintel-clamped moss caulking on the
inside. In the clinker-built fastenings, the sintel clamped
moss caulking was only used on the inside in the corners
against the overlapping planks. The planks of the bottom
were connected to each other by floor timbers about 40
cm wide and only 6 cm thick at most. They were attached
to the shell with wooden treenails. The treenails had
slightly thicker heads rising somewhat from the shell.
On the inside, they were clamped onto the clinker-built
constructions with an arch in the plank. The vessel, which
was originally certainly over 18 m long and 4-5 m wide,
was built between 1275-1300 and originated from the
Central/South German area or the Meuse Valley.
The third vessel in which the clinker-built oak planks
were fastened together with wooden treenails was found
at Hattem.47 The ship had a maximum width of approx.
3.5 m. The length is not known, but is at least 13 m. The
bottom of the ship is carvel-built. It was unfortunately
not possible to determine whether the bottom transitioned into a clinker-built construction towards the stern
and stem, but it seems very plausible. The more or less
rounded transition from the bottom to the sides consisted
of three strakes applied at an increasingly sharper angle.
The floor timbers of the bottom were only 3.5 cm thick,
while the curved pieces of wood for connecting to the
sides were a maximum of 6.5 cm thick. The clinker-built
seams were sealed with sintel clamped moss caulking on
both inside and outside, while the seams of the bottom
were sealed on the underside. The aft deck or foredeck
found loose in the vessel tapered to a point. This indicates
a sternpost or stempost. The plank seams of the deck were
sealed on the top with sintel clamped moss caulking.
Based on several finds in the ship and the type of sintel
clamp used, the vessel is thought to date from the late
13th or early 14th century. Dendrochronological analysis
did not offer any clarity.
The oak-wood ship parts (ship 4) that were used in a
lock in the Willemsspoortunnel in Rotterdam came
from a vessel with a flat bottom and clinker-built sides.48
The clinker-built sides were also fastened together with
wooden treenails. The sintel clamped moss caulking was
applied on the outside along the bottom, and probably
only on the inside of the clinker-built sides. Since the
pieces only constitute part of the vessel, and other pieces

Vlierman 1997, 75-77 and 84-85.
Reinders 1983, 15-20, 40-41 and appendix 1; RING report no. 2006025, 11 April 2006.
Vlierman 1995, 91-104, figs 43 and 44.
Vlierman 1996b, 115-119 and appendix 15.
Van Holk 2001, 103-117.

containing key features are missing, it is not possible to
reconstruct the dimensions. In any case, it was not a small
vessel. We could possibly contemplate something around
the dimensions of the vessel from Amsterdam. The few
pieces of planking that taper to a point towards one end
could indicate that the afterbody or forebody was narrower. However, it is questionable whether there would have
been a stern or stem against which the planks ended. Another possibility would be a (strongly) tapered flat plate or
heve towards the forward end, comparable to the Antwerp 1
and 2 vessels (fig. 26.26). The vessel was probably built in
the region between the Meuse, Moselle and Rhine Rivers
between 1265 and 1275.

26.11 Boat from another building tradition in the Oosterschelde estuary
A vessel similar in size to the boat from lot K 73/74 (and
near the IJssel cog) was found near the drowned village of
Nieuwlande in the Oosterschelde (Eastern Scheldt) near
Krabbendijke.49 This small vessel had a flat, somewhat
lanceolate bottom, with the stern and stem placed largely
on the middle strake of the bottom, and sides consisting
of two clinker-built strakes. An inwale was fastened into
place along the tops of the frame heads. Small vertical
planks were placed at various locations in the top of the
inwale: supports for a splashboard. About 1/3 of the
ship’s length measured from the stem, the small ship had
a mast step with a sail beam about 25 cm wide above it.
Slightly in front of the mast step, the imprint of an iron
plate could be seen on the outside of the uppermost shell
strake. It may have been from putting irons for the rigging. In contrast to the boats and the barge from Sections
26.1, 26.2 and 26.3, this vessel clearly did sail. There
was a thwart approximately 55 cm wide towards the stem
(fig. 26.27). The seams were not sintel clamped, but were
instead sealed with moss caulking and moss laths, which
were fastened into place with small wooden wedges. The
vessel very likely dates from the late 15th or early 16th
century. Approximately 10.8 m long with a maximum
width of approx. 1.8 cm across the sides and a height of
approx. 55 cm amidships, the vessel can be classified as a
boat. Shipbuilding according to the cog-building tradition was apparently not in evidence in Zeeland ca 1500,
or in any case no longer practiced.

49. Vlierman 1996b, 34-52 and appendix 4.

Fig. 26.27. The boat recovered from the Oosterschelde inlet near
Nieuwlande/Krabbendijke. Rebuilt in the workshop of the Museum of
Maritime Archaeology at Ketelhaven, near Dronten.
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Early-16th-century completely clincker-built waterschip with a straight, raked stern and stern. Wisentbos, Dronten 1971.

15th- and 16th-century clincker-built
ships1
A few of the excavated late-medieval shipwrecks in the
IJsselmeer polders were certainly not built along the lines
of traditional cogs, judging by their structural features.
To indicate how specific the cog-building tradition is, the
most important differences are summarised in brief sections below. The presumable origin of the ships indicates
that it is very likely they were not built in the former
Hanseatic area.1

27.1 Four fully clinker-built ships
Several cargo vessels
Several 15th or 16th-century cargo vessels were discovered and excavated in the Flevopolders over the years,
completely clinker-built from keel to gunwale with a
stern and stem attached to it. The caulking in the seams
of these vessels consists of animal hair, while the wooden
treenails attaching the frames to the outside protrude
slightly and have a rounded head. Some frames display a
striking construction in the underwater body at the stern
and stem. A small (low) V-shaped floor timber does not
have the customary futtocks above it on both sides, but
a knee-shaped transverse connection which is also the
futtock on one side. On the other side, a futtock has been
placed on the transverse connection.2 Also noteworthy:
the loading beds of branches and twigs that were found,
which had been installed above the ceiling boards. These
ships are not very large (presumably up to approx. 17 m
long); they probably came from the Baltic Sea region and
are examples of the Nordic ship-building tradition.
In contrast, the cogs have a carvel-built bottom which
transitions aft and forward into a clinker-built construction and clinker-built sides. The carvel-built sections of
the bottom were only attached to the frames with wooden
treenails. The clinker-built boards were attached to each
other with double-clenched nails. The wooden treenails
mostly had a flat head and were flush with the outside

1.
2.
3.
4.
5.
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of the shell. In the cogs, the keel consists of a short keel
plank, extending into knee-shaped stern and stem hooks,
which also constitute the lower section of the stern and
stem respectively. The construction based on a floor timber with a knee-shaped transverse connection on top, of
which the rising section is a futtock, was also found in the
Doel-I cog.3 In that vessel, there were two floor timbers
placed on top of each other and two knee-shaped transverse connections placed on top of each other. In the cogs,
the shell seams were waterproofed using sintel clamped
moss caulking.
Another small cargo vessel that was fully clinker-built
and riveted, which had slightly different lines except for
the remarkable transverse connections, was found upside
down, just like the Doel-I cog. Dendrochronological analysis showed that the test wood samples were indicative of
a Dutch and southern English curve and that the felling
date must be approx. between 1415-1430.4 A potentially
comparable vessel was found on lot B 36 in the Noordoostpolder.5

27.2 A 16th-century variant
A coaster 20 m long and 5 m wide is another example of
a fully clinker-built cargo vessel. Here, too, the boards are
fastened to each other with rivets. However, the boards
of the bottom deviate from this: a number of thin wooden treenails have been used with some distance between
them, followed by three rivets. This is a recurring pattern
throughout the underwater body. The strakes along the
sides are only fastened with rivets. The ship had a sharply straight stern and a curved stem, probably a covered
afterbody and forebody, and gangways. Besides the more
customary cooking, eating and drinking utensils, a stokehole (a small wooden box) with a floor of beautiful Gothic
tiles bearing inscriptions, and tools. Several remarkable
cargo samples were also found. There were seventeen bar-

Translated by Joy Phillips.
Files J 137 and O 28 Noordoostpolder, RCE-Lelystad.
Chapter 20, section 20.2.4 and figs 20.20a and b.
Shipwreck G 35 Noordoostpolder; RING report October 1999, file RCE-Lelystad.
Shipwreck B 36 Noordoostpolder, file RCE-Lelystad.
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rels containing fish remains, probably herring, a number
of bars of lead, and some grain. The most extraordinary,
however, was a number of colf clubs. Coins had already
indicated that the ship had presumably perished around
1540. The tested wood samples could be dated by the reference curve NLHist-2 (Central Netherlands) and provided
a common felling date between 1531-1533 AD.6 Perhaps
what we have here is a vessel related to the waterschip vessels in terms of construction, so we can with some caution
perhaps estimate that its origin lies in the Netherlands
(possibly the western region).

27.3 A 16th-century large freighter/
warship
More than 95% of the late-medieval vessels excavated in
the former Zuiderzee area were no longer than approx.
20 m. The vessel from lot U 34 in eastern Flevoland was
about 30-35 m long from stern to stem and presumably
had three masts (fig. 27.1). So far, it is the only large
vessel discovered that sailed on the Zuiderzee at the same
time as the latest large cogs or shortly afterwards. The

vessel is briefly discussed here, due to the very striking use
of sintel clamped moss caulking on the inside of the underwater body to waterproof the seams, although the ship’s
hull is fully clinker-built. A second reason is the remarkable
loading bed on spars just above the ceiling. In several large
cogs (Rutten, Doel-I and Strandbad Medemblik), evidence
has been found which may also indicate the presence of a
somewhat similar floor, as well as its possible significance
in relation to the function of those vessels.
The ship has a keel with rabbets, with the garboards
nailed into the rabbets. A straight, raking stern of approx.
7 m is attached to that, with stepped rabbets notched into
the sides for the purpose of attaching the ends of the shell
planks in the lower half. Viewed from above and from
behind, the upper half of the stern has a T-shaped profile,
with the ends of the shell strakes nailed to the sides along
the outside. The vessel has a curved stem. The bottom of
the ship and the sides are fully clinker-built from keel to
gunwale. The strakes of the entire underwater body were
fastened together in a repeating pattern of three narrow
wooden treenails placed at intervals with an arch and a
rivet. The strakes of the sides are only fastened to each
other with rivets. A thin layer of moss has been applied

Fig. 27.1. Excavation of a large, fully clinker-built warship or cargo vessel (a ‘hulk’?) of the 16th century, viewed from the bow. Uncovered in 1987 in lot U
34, Oostelijk Flevoland. To the right, part of the port side with rubbing strakes that have collapsed inward. Extra riders are present on the ceiling/load bed.
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Morel 1993, 25-37; RING report December 1997, file M 11 Eastern Flevoland, RCE-Lelystad.

Fig. 27.2. Reconstructed cross-section. On the right is a 5 m long vertical rider. After Reinders & Oosting 1989, Abb. 5.

Fig. 27.3. The load-bed with the layer of sand and several erratic cobbles
of the floor.

along the overlap, while the seams of the underwater body
have been sealed with sintel clamped moss caulking (as
already noted in the previous section).

The floor plus fireplace covered the entire width of the
ship, completely blocking off the ship’s bottom below
that area.7 To prevent wood rot, this closed section of the
underwater body was generously tarred. Various stones
and iron cannonballs were found in the wreckage, as well
as a mould for casting bullets, a hinged mould for making lead musket balls, and a hatch for a cannon port(?).
The vessel is similar in many ways to the Copper ship’
from the Gulf of Gdańsk.8 Dendrochronological analysis
compared with the reference curve EU 8 (region Poland)
provided a common felling date between AD 1532-1537.9
The presumable function of the ship is thought to be an
armed freighter. However, it is equally likely that the
vessel could have been a warship. It will be difficult to
establish certainty on that matter. The same applies to
the type of vessel. It is still not clear when we are dealing
with the ‘hulk’ referenced in historical sources. Reinders
& Oosting postulate that research done on archaeological
shipwrecks that are already known (the wrecks listed in
section 27.1) may offer an answer, and do not exclude the
possibility that this type name could also be applicable to
the vessel described here.10

Above the keel on the massive frames, a broad keelson has
been attached, with a hole for the heel of the (main) mast
about amidship. The ship probably also had a forward
and aft mast and was equipped with various square sails.
The keelson is supported by riders, not only where the
mast would have been, but at various locations athwartships; the riders are attached to the ceiling strakes and the
underlying frames. Vertically positioned heavy vertical
riders about 5 m long have been placed on the inside of
the sides to reinforce the gunwales. On the outside, there
are three thick extra strakes (wales) fastened on the strakes
of the top half of the sides (figs 27.1 and 27.2). The
transverse connection at deck height is provided by heavy
crossbeams, with similarly heavy transverse bulkheads/
connected knee sections on top of them. The gunwale is
attached against the rising parts of these knee sections.
The crossbeams or connecting beams no longer protrude
through the shell. In other words, this ship was built
using another, subsequent method than the cogs.
A loading bed on spars was installed above the ceiling
boards, which had been fastened with fairly little space
between them. The spars were covered with wickerwork
and topped by a packed layer of sand. The spars are supported by short poles resting on the ceiling boards (fig.
27.3). Approximately amidships, a sizable fireplace lined
in large tiles was placed on the packed sand. A floor made
of boulders was laid behind and in front of this fireplace.
7.
8.
9.
10.

27.4 Completely clinker-built and completely
carvel-built Hollandse waterschepen
The waterschip was the most characteristic vessel of the
Zuiderzee and is mentioned in historical sources as early
as 1339 as a merchant vessel intended for the transport of
live fish. In the 15th and 16th century, it was (also) used as a

Reinders & Oosting 1989, 106-122; idem in Annual Reports 1986 and 1987 of the Nautical Archaeology subdivision.
Litwin, 1979 and 1980.
Ring report investigation 1994, dated October 2000. File U 34 Eastern Flevoland, RCE-Lelystad.
Reinders & Oosting 1989, 118.
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Fig. 27.4. The reconstructed top and interior views, and some cross-sections of the fully clinker-built waterschip of the first half of the 16th century, from
lot Nz 42 in Zuidelijk Flevoland. After Pedersen 1996, enclosures 3 and 6.

fishing vessel. The fishermen used trawls, sometimes fishing
in convoys, and probably provided a significant percentage
of the supply of fresh fish, especially in Holland. Most of
the shipwrecks that were found were built and perished in
the 16th century. There were two types of waterschepen. One
type was a 16 m long, fully clinker-built ship which was in
use until approximately the mid 16th century.11 The other,
a fully carvel-built vessel of about 20 m long,12 was in use
from the mid 16th century until about 1830.13 The first
type sailed the Zuiderzee together with the (latest) cogs.
The hull shape, internal structure and layout of the two
types hardly changed at all over the centuries.
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It seems plausible that the 14th- and 15th-century waterschepen would not have looked much different than the
waterschepen from the first half of the 16th century. The
type is similar to the small cogs in many ways in terms
of lines and structure: the hull shape, the dimensions, the
length-to-width ratio and the construction of the transverse connections with raised knees at deck level, the use
of double-clenched nails on the clinker-built fastenings of
the shell planks, and the seams on the inside of the ship
that were – very remarkably – sealed with sintel clamped
moss caulking. The 16th-century waterschepen had a keel
on which straight, raking sterns were placed. They had
curved stems. The fully clinker-built construction and the

11. Pedersen, 1996.
12. Reinders et al. 1978.
13. Vlierman 2006, 154-155; the watership was also mentioned as a tow barge as early as 1598 (Crone 1926, 240) and was later used frequently to
tow the ship camels (external flotation tanks) used to bring the ships of the Dutch East India Company (VOC) to and from Amsterdam. This type of
ship became obsolete as a result of the opening of the North Holland Canal between Amsterdam and Den Helder.

curved stem are the main points of difference compared to
the small cogs. It is unfortunately impossible (as yet) to
state whether the older (14th- and 15th-century) waterschepen would have had stern and stem hooks with posts
attached to them, similar to the cogs (fig. 27.4). Extrapolating from the excavation, it was possible to reconstruct

Fig. 27.5a.

a large part of the deck plan and gunwales from another
fully clinker-built waterschip built in the first half of the
16th century14 (figs 27.5a-c). This vessel was the first
where it was established that the transverse boards of the
forward deck were laid between the fore and aft beams,
deck girders and sides without fastenings. The waterschip

The wreck of a fully clinker-built waterschip in lot Mz 22 Zuidelijk Flevoland with a jumble of detached timbers of the deck and bulwarks.

Fig. 27.5b. General view of the deck plan, reconstructed at the end of
the excavation area. Viewed from the afterdeck. In the foreground is the
fish-well deck with its trough, and the gangways on either side. At the
top of the photo, the half topside crossbeams with standing knee timbers
connecting the stringers to the sides of the foredeck.

Fig. 27.5c. The same. The afterdeck with deck beam, topside crossbeam
with standing knees, and the bulwark with inwale. In the foreground, part
of the fish-well deck and the gangways.

14. File RCE. Shipwreck Mz 22 Southern Flevoland. A reconstruction of the vessel is currently being built at the Batavia shipyard in Lelystad (since 2017).
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was said to be of Hollandish origin.15 Only one excavated
example from the early 16th century has a straight, raking
stern and stem (fig. 27.6)16 and thus bears even more resemblance to the cog. The origin of this vessel may possibly be situated closer to the eastern side of the Zuiderzee,
for example around the estuary region of the IJssel River.
In the mid 16th century, and fully carvel-built waterschip
from lot W 10 in eastern Flevoland, only the seams of the
deck fish-well were still sealed with sintel clamped moss
caulking.17 The type of vessel may have emerged from the
same predecessor as the cog. We will return to this in part
IV in the conclusions.

Fig. 27.6. The fully clinker-built waterschip dating from the first half of the 16th century, recovered in the Wisentbos park near Dronten (lot K 84). It was
excavated in 1971 and here is viewed towards the stern. It is the only known waterschip with a straight, raked stem as well as stern. Most remarkable was
the presence of the complete rudder.

720

15. Amsterdam and Zuidwoude in Waterland; Pedersen 1996, 93. It is also known as the Marker waterschip.
16. Shipwreck K 84-II O.Fl., file RCE, Lelystad.
17. Reinders et al. 1978, 15 and plate 12 i.

Medieval shipyards1

28.1 Possible shipbuilding sites of cogs1
Virtually nothing is known about medieval shipyards in
Northwest Europe. This is hardly surprising because the
archaeological evidence for them is scarce. A gently rising
bank along a navigable stretch of water in the vicinity of a
settlement, village or town and situated at a geographically strategic point would appear to be a necessity. In addition, equipment such as round posts and a capstan are the
first requirements in order to launch a ship of some size
and to pull it ashore, as well as sufficient manpower, supports, ropes and tools of course. Figure 28.1 shows a rising
bank and a simple shipyard on an inlet of the Bay of Volos
near the village of Amaliapolis in Thessalia, Greece. The
largest vessel (a kaïki) is, as regards the shape of the hull

Fig. 28.1.

1.

28
and its dimensions, directly comparable to the small cogs
discussed in this study. On such sandy and stony ground
one would not expect to find any objects of value, such as
tools, after the shipyard fell into disuse. They would have
been taken. At most, unsuitable means of attachment
such as broken treenails, wood chippings and possibly
some remains of tar or something like it would have been
left behind. The latter items are hardly to be expected
in the Mediterranean and at appropriate locations by the
sea. Only objects that are covered by an enclosing layer
of sedimentation (such as clay) can be preserved. The soil
composition in the basins of the great rivers in the Low
Countries on the North Sea from Flanders to Denmark
and that of the Zuiderzee is eminently suitable for this.

A small shipyard at Amaliapolis in Thessaly, Greece.

Translated by Christine Jefferis.
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In addition to what is now known about the provenance
of the wood used to build the ships discussed in this
study (tables 1 and 2) and taking into account the fact
that ships from after ca 1300 need not have been built in
the area where the timber was felled but could also have
been built elsewhere from imported wood, it is clear that

there is great similarity between the large shipwrecks of
Bremen, Nijkerk, Rutten, Doel and Kampen. It may also
be stated with a substantial degree of certainty that all
of them were most probably built in the core area of the
Hanse on the coasts and along the great rivers discharging
into the sea there.

Table 1. Cogs, small cogs, boats and barges built in the cogbuilding tradition in the Low Countries, in chronological order of date of
felling/latest date established via dendrochronological (D) analysis c.q. building period and areas of provenance of the timber.
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Ship (discovered in, land*
and excavated in)

Date building period

Provenance of the wood

Reference

Antwerpen 1 (B) (1884)

1275-1300
(1125-1175)

Hasse 1907;
Vlierman 2002 and this publication

Antwerpen 2 (B) (1884)

1275-1300
(1125-1175)

Hasse 1907;
Vlierman 2002 and this publication

Antwerpen 3 (B)(1884)

1275-1300
(1125-1175)

Hasse 1907;
Vlierman 2002 and this publication

Antwerpen 4 (B) (1884)

1275-1300
(1125-1175)

Hasse 1907;
Vlierman 2002and this publication

Nijkerk-I (1980/1981)

1225-1250

This publication

Ens (1946/1949)

1225-1275

Rutten (1952/1985)

1263-1275 (D)

Poland/Lower Saxony

RING Dec. 1993; this publication

Rotterdam 4 (1991)

1263-1264 (D)

Between Meuse, Moselle and Rhine

Van Holk 2001

Amsterdam (1994)

1276-1277 (D)

Central/South Germany/Meuse
Valley

Vlierman 2002; RING 1999;
Toebosch 2011

Hattem (1978)

1250-1300

Swifterbant (1962/2001)

ca 1305 (D)

Dronten-I (1971/1976)

1300-1325

Doel-I (B) (2000)

1325/1326 (D)

Lower Saxony

RING Nov./Dec. 2000;
this publication

Almere-II (1999)

1321/1333 (D)

Nederland/Westphalia

RING sept. 1999; this publication

Doel-II (B) (2002)

1322-1337 (D)

East Pomerania (North Poland),
Poland and Baltic

Haneca, Gent March 2003; this publication

Nijkerk-II (1981/1983)

1335/1336 (D)

Apeldoorn/ East Netherlands/
Westphalia

RING Dec. 1993; this publication

Marknesse (1944)

1339 (D)

North Netherlands

Modderman 1945; Van Holk 2010; this
publication; RING 3 November 2008

Kraggenburg (2007/2010)

1310-1320 (D)

Northwest Netherlands

RING 8 December 2010; this publication

Kuinre (1943)

1350-1375

Spakenburg-I (1975/1979)

1385-1400

Almere-I (1986)

ca 1400

?

Hocker & Vlierman 1996; RING, Nov.
1996; this publication

Spakenburg-II (1971/1979)

1402-1414 (D)

Netherlands/Westphalia

Van de Moortel 1991; RING June 1994; this
publication

Antwerpen 5 (B) (1884)

1400-1425
(13th century?)

Dronten-II (1959/1995)

after 1296 (D)
(1425-1475)

Middle-West Lower Saxon lowland

RING August 1996; this publication

Kampen (IJssel) cog
(2011/2016)

after 1399 (D)

Netherlands, Germany

Waldus et al. 2012;
RING 2012063; this publication

Dronten, K 73/74
(1963/1971)

1425-1450

This publication

Vlierman 1996a and b;
Vlierman 2002
Netherlands/ Westphalia/ Lower
Saxon coastal area

RING juli 2001; this publication
Reinders et al. 1980; this publication

This publication
This publication

Hasse 1907; Vlierman, 2002

Reinders et al. 1980;
Vlierman, 1996a, Vlierman
2010 and this publication

Kampen (IJssel) barge
(2011/2015)

ca 1410 (D)

Kampen (IJssel) boat
(2011/2015)

1400-1450

Enkhuizerzand (1999/

)

Netherlands, local

Waldus et al. 2012; RING 2012063; this
publication
Waldus et al. 2012; this publication

ca 1465 (D)
(1470-1485)

Netherlands, Westphalia, North
Germany

RING March 1999; this publication

Medemblik, Strandbad
(1982/
)

1400-1500

Maarleveld 1982; this publication

G 37 NOP

13th century
1400-1500

Van der Heide 1974;
this publication

Dronten, L 89 (1996)

ca 1545 (D)

Netherlands, West and South Lower
Saxony

RING January 1997; this publication

* (B) = Belgium

Table 2. Finds with characteristics of the cogbuilding tradition in Europe, outside the Low Countries, and the date of felling/latest date
established via 14 C and dendrochronological (= C en D) analysis c.q. building period and areas of provenance of the wood
Ship (discovered in, country*
and excavated in)

Date building period

Area of provenance of the
wood

Reference

Kollerup (DK) (1978)

after 1153 (D)
(end 12th century)
1150
1150

South Jutland

Andersen 1983;
Westphal, 1999;
Daly et al. 2000;
Crumlin-Pedersen 2000

Kolding (DK) (1943/1999-2001)

1188/1189 (D)

Skagen (DK) (1962/1994)

1193 (D)

West Denmark

Dokkedal 1996

Kuggmarken (S)

1215 (D)

South Denmark

Hocker 2004; Van Holk
2010

Kronholmen (S) (1995)

1225-1250 (C)

Förster 2008

Oskarhamn (S) (1985, 1987)

ca 1250 (D)

Förster 2008

Rostock-Warnemünde, Jachthaven (G) (2004)

1280 (D)

Förster 2008

Helgeandsholmen 2 (S) (1978-1980)

ca 1330/before
1530

Crumlin-Pedersen 2000;
Förster 2008

Dars (G) (1977, 2000-2004)

1298-1303/after 1335 (D)

Förster 2008

Lille Kregme (DK) (1982, 1986, 1992)

1358 (D)

Vejby (DK) (1976)

1372 (D)

Southeast Baltic

Bonde & Jensen,

Bremen (G) (1962)

1380 (D)

Bremen

Lahn, 1992

1388/1390 (D)

West Baltic

Hörberg, 1995

Skanör (S) (1993-

)

Hocker 2000 en Hocker/
Dokkedal 2001 et al.

Förster 2008

* (DK) = Denmark, (S) = Sweden, (G) = Germany
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Apart from the probable locations of a late-medieval shipyard in Kampen, Bruges2 and probably in Duisburg that
are discussed in the following section, to date I know of
no shipyards from the Hanseatic period. Cologne, Neuss,
Duisburg, Wesel and Emmerich on the Rhine, Doesburg,
Zutphen, Deventer, Hattem and Kampen on the IJssel
mentioned above, Zwolle, Hasselt and Genemuiden on
the Zwarte Water and the towns of Harderwijk, Elburg,
Vollenhove?, Kuinre? and Staveren on the east coast of the
Zuiderzee are actually the most obvious locations in the
Low Countries of the German Empire where, since the
beginning of the 13th century (possibly even earlier in
Cologne and Duisburg3) the construction of large and small
cogs may have taken place. As well as Kampen, Hasselt
and Zwolle in particular would appear eminently suitable
from a geographical point of view due to their position on
waterways easily navigable for larger vessels. In the French/
(South) Flemish coastal area and especially in Boulogne,
Nieuwpoort and Bruges and surroundings this may also
have been the case from the middle of the 12th to into the
first half of the 13th century.4 Antwerp and Ghent may
also be included among these possible early building locations. The ships that were almost certainly built along the
Flemish coast and along the Lower Rhine were probably
not yet entirely similar in construction to the later, 13thand 14th-century cogs. The oldest name of cog recorded
in writing concerns two seagoing Flemish ships that were
deployed during the Second Crusade in 1147.5
In the Zeeland-Holland area and based on the Vlaardingen
seal from ca 1300 and its geographically favourable position at the confluence of the Oude Maas and Lek rivers, this
town also appears to be a possible site, while Dordrecht
will undoubtedly also have played a part. In the more
northerly North Sea region, cogs were probably also built
in South Jutland, the surroundings of Ribe, (initially)
in the period ca 1150-1250. There is no evidence that
this occurred at a later date. It is very likely that in the
course of the 13th century this did take place particularly
in Bremen on the river Weser and Stade, Buxtehude and
Hamburg on the Elbe, where cogbuilding is more to be
expected. In the Baltic region the most suitable places for
building Baltic cogs were initially Lübeck, Wismar,
Rostock, Barth, Stralsund, Gollnow/Stettin, Wollin,
Cammin, Danzig and Elbing.
In this respect, it does not appear insignificant that the
ships on the mid-13th-century seals of Wismar, on the
13th-century seals of Stralsund, on the two 13th-century
2.
3.
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4.
5.
6.

seals of Danzig and on the mid-13th-century seal of Elbing
are the earliest examples to depict a cog, whereas this is
not the case with the Lübeck seals dating from ca 1200,
1250 and 1280 respectively, and two 14th-century seals of
nearby Neustadt (in Holstein). Shipbuilding in the latter
two towns probably remained under Nordic/Scandinavian
influence for longer. This hypothesis is underpinned from
a geographical point of view and on the basis of, for example, the trading area of the Hanse merchants on the Caerte
van het Oostland by Cornelis Anthoniszoon from 1543.6
The other seals of German Baltic towns mentioned that
portray cogs all date from the 14th century or later. Up to
now it is still not clear whether the 13th-century seals of
Wismar, Stralsund, Danzig and Elbing depict ships that
correspond to the finds from the Low Countries described
in this study or whether they show Baltic cogs of softwood and completely clinker built. Some of the construction details of the Danish oak cog finds from Kollerup,
Kolding and Skagen show typical solutions/choices from
the Scandinavian shipbuilding tradition.

Dendrochronology
The provenance of the wood samples was established
for sixteen of the twenty-nine shipwrecks from the Low
Countries that were built in the cog tradition (tables 1
and 2). In a number of these, especially from recent excavations, the result is based on several samples. In others it
is derived from a few, and occasionally only from a single
sample. The reliability of these results with regard to all
the wood used in the ship concerned is therefore questionable. Preferably at least ca 20 different and suitable
samples should be sampled. In addition, there should also
be a close examination of the section of the ship hull from
which the samples were taken and whether there were
any later repairs. Thanks to the availability of a suitable
reference curve it is possible under the most favourable
circumstances to establish not only the felling date of the
wood but also the place (region) where the tree grew. It
is, moreover, very probable that vessels predating ca 1300
were built in the region from which the wood came. After
this date, wood was increasingly imported, due to the fact
that in certain areas (for example, Flanders) timber suitable for building was hardly, or was no longer available.
Despite these restrictions it is notable that the early ships
(from before ca 1300) appear to be typical inland/river vessels which must have been built in the Rhine, Meuse and
Moselle areas. There is only one case of a large cog. In this

Vlierman 1996a, 38-39 en 75.
Vlierman 1996a, 36-37, 59, 61, 62 and fig. 18. The finds of sintel clamps indicate that on both sides of the stronghold/Königspfalz shipbuilding
probably took place on the banks of the Rhine between the 9th and 13th centuries (Alte Markt and Niederstrasse).
Vlierman 1996a, 38-39 and Vlierman in preparation a and b.
Bill et al., 1997,158.
Henn 2010, 14.

Rutten cog, wood from Poland and Lower Saxony was used.
It would therefore appear likely that the ship was built
in or originated from somewhere on or near the German/
Polish Baltic coast. The large and remarkable quantity
of ballast of Baltic flint, possibly brought on board ship
shortly after building, underpins this hypothesis. The wood
of the Doel-I cog comes from Lower Saxony. This ship has
remarkable ornamental grooves made with a gouge on the
lands, in which the nails of the overlapping fastenings are
driven. These grooves are so far only known in ships built in
the completely clinker built and clenched Viking or Scandinavian tradition. From the same tradition are V-shaped floor
timbers fastened together fore and aft in the underwater
body. These were found in the Doel-I and Nijkerk-I cogs.
The latter ship also had several tongue-shaped plank scarves
in the sides, also only known from the Viking shipbuilding
tradition. A shipbuilding site on the Lower Saxon/Southwest Baltic coast (surroundings of Lübeck, Wismar) is quite
possible in the case of both ships. The wood from the DoelII cog comes from North Poland and East Pomerania. The
caulking (moss and animal hair) used in the seams makes it
likely that it was built on the Polish/German Baltic coast.
The use of animal hair as caulking material is typical of
Scandinavian and Slavic shipbuilding.
The wood from the remaining cogs dated by dendrochronological analysis originates from the North and East
Netherlands, Westphalia and Lower Saxony. These cogs all
date from after ca 1300, so that it cannot simply be assumed that they were built in the region from which (most
of) the wood originates. That they were all built somewhere in the core area of the Hanse (the IJssel basin and
the Zwarte Water/the Vecht and along the lower reaches of
the Weser and Elbe) appears, however, most probable.

1150 - ca 1375 and in particular from the 13th and the
first half of the 14th century. The article ends with the
recommendation to pay special attention to aspects of ship
archaeology during future archaeological investigations.
This could, for instance, throw more light on the possibility of a shipyard during the development of the Hanse
town of Kampen.
In 2002 I received from T.J. Broek in Kampen one sintel
nail (sintelnagel), nine sintel clamps and a nail head which
he had collected in the 1990s with his metal detector in
the meadow on the northwest side of the Oude Trekvaart.
This is now a ditch running from (the bastion on) the town
canal outside the Cellebroederspoort in the direction of
the Zwarten Dijk. On the map of Kampen by P. Utenwael
from 1598, the canal on which two small sailing boats
can be seen and on which there were standing one or more
windmills (fig. 28.2). The small iron objects probably
came from the nearby part of Kampen together with other
town refuse and were strewn there, a customary way of
dealing with refuse in late-medieval towns.8
Fig. 28.3 shows the sintel clamps. The elongated sintel
nail (fig. 28.3-1) appears unused and is of the A1 type.
A date in the 12th century seems very likely. If the object
was used and, for instance, came from a river barge from
the Rhine area, a 13th-century date would also be possible.9 The small sintel clamp (fig. 28.3-2) is type D and

28.2 Finds in Kampen linked to ships/
shipbuilding
During the archaeological excavation on the Kok site at
the beginning of Oudestraat in Kampen in 1991 a number
of sintel (nail)s/clamps were found, among other things,
which point to the possibility of their manufacture/a
smithy and the caulking of vessels in the vicinity.7 In addition to these finds, several sintel finds are also discussed
in the Vlierman 1997e article which had been collected
since 1950 in Voorstraat 58-60, in the Graafschap, near
Burgwalstraat/Boven Nieuwstraat and at the Koornmarkt.
These sintel clamps date typologically from the period ca
7.
8.
9.

Fig. 28.2. Map of Kampen by P. Utenwael, 1598. The box indicates the
excavation site in the former precinct of St Gertrude’s Hospital and the
field bordering on the Oude Trekvaart canal.

Vlierman 1997e, 113-121.
These objects related to shipbuilding/maintenance were donated to the Archeologische Dienst Zwolle in 2015 in connection with the shipbuilding
yard discussed here.
See section 29.5.1.
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The various types of sintel nails and sintel clamps from the field on the Oude Trekvaart canal outside the Cellebroederspoort gate.

was in use around the middle of the 13th century. Five
sintel clamps (fig. 28.3- 3-7) are type D2 with a probable
date ca 1300-1375. The remaining three (fig. 28.3- 8-10)
are, on the basis of the ribbed traces of smithing, type
E(1). These are sintel clamps made of two strips of iron
welded together at right angles. They most probably date
from the period ca 1375-1450.
In 2011 and 2014 archaeological excavations were carried
out on the site of the former Huize Margaretha, situated
between the Burgwal, Burgwalstraat, Boven Nieuwstraat
and Geerstraat, the site of the former Geertruidengasthuis
(hospital) (fig. 28.2).10 According to historical sources the
Gasthuis hospital was founded in 1382 or perhaps even
earlier (in 1371). In 1598 the Geertruidengasthuis (hospital) was united with St. Catharinagasthuis (hospital) and
came under a joint name. The Gasthuis hospital, especially the characteristic ward in the Boven Nieuwstraat, existed in its medieval capacity until 1897. The area concerned
belongs to the oldest part of Kampen. In addition to the
foundation remains of the Geertruidengasthuis (hospital)
in the Boven Nieuwstraat, remains of the walls of several
houses on the Burgwal side were found as well as two
fine and well-preserved brick fireplaces. The houses were
almost certainly built in the first half of the 14th century.
Under one of the wall remains short posts and pieces of
ship wood had been used as log foundation (fig. 28.4).11
Scattered over the site, on and in the old occupation layer
in which there were a number of pits filled with manure,
close to a hundred small wrought-iron objects were found,
among other things. These objects included almost eighty
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5

sintel clamps, several nails and clinch-nails and a number
of unknown objects. A heavily tarred piece of sailcloth,
a small wooden tar barrel, a wooden structure and wood
chips are finds that are also connected with ships/ship
maintenance/shipbuilding. On 20 June 2014 a visit was
paid on request to the excavation to examine the finds.

Fig. 28.4. Ship’s timbers on a house-wall foundation of fascine and piles,
and part of a windlass construction in the excavation of the Geertruidengasthuis (St Gertrude’s Hospital) site in Kampen.

10. The investigation was carried out by the Archeologisch Diensten Centrum (ADC: from 17 October to 25 November 2011 and subsequently by the
team Archeologie of the municipality Zwolle (from 28 April to 4 July 2014). The data on the excavation, dendrochronological dating and the historical information were made available by M. Klomp, Archeologische Dienst Zwolle.
11. Dendrochronological analysis of a piece of ship wood produced a felling date of 1337 +/- 5.

28.2.1 Iron objects

planks together through the overlap.13 The nails were certainly intended for or originated from a vessel of considerable
size.

Sintel nails and sintel clamps
More than half of the caulking clamps/nails can be classified
as sintel nail types B and C, more probably a transition type
B/C (fig. 28.5- 1-5), and sintel clamps type D (fig. 28.5-69). The remaining specimens as type D2 with transitional
form to type E (fig. 28.5- 10-14).12 Roughly half had been
used and a number of these had probably been bent during
hammering into the ship’s shell, were no longer usable and
thrown away. The remaining specimens are ‘new’ and unused.

Rivets
Certainly not from a vessel in the cog building tradition
are two rivets (fig. 28.6- 4 and 5). They are fastenings
from (a) vessel(s) that was completely clinker built in the
Nordic (Scandinavian) method. In this case too it was
probably a medium size to large vessel. The rivets are
complete with rivet plate. This means that they are used
specimens. A repair of a ship from another region would
appear to be the most plausible explanation for the presence of these fastenings.

Nails
Four large nails were found. Three are complete and partly
bent. The fourth is incomplete (fig. 28.6- 1-3). They are
nails ca 120-125 mm long with large heads wrought in
facets (Ø 32-40 mm). One specimen was bent over twice
and may be regarded as a so-called ‘naainagel’ in Dutch, a
double-clenched nail, a method of fastening (‘iron sewing’ in
Dutch) like that used in the cog building tradition to attach
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Joints(?)
Two small iron objects which are very unusual in design
have never been observed before (fig. 28.7- 1 and 2). One
specimen is ca 100 mm long, the other ca 55 mm. From
the side view they are Z-shaped. The vertical part is on
one side ca 1.5 mm thick and toothed. The other side is
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Fig. 28.5. The iron sintel nails and sintel clamps.

12. Vlierman 1996a, 58 table II.
13. For the method of attachment of these double-clench nails (naainagels in Dutch) see chapter 6, the Nijkerk-II cog, fig. 6.42.
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Nails and rivets.

3 mm thick. On top or underneath? a 1 mm thick, round
and flat piece with a diameter of ca 45 and 22.5 mm respectively has been wrought at right angles to the vertical
part. On the other side of the vertical part there are laurel
leaf shaped pieces 25 and 18 mm long and 3 and 2 mm
thick respectively. In the large specimen this is thickened
in the middle to 9 mm, in the smaller one there is a ca 5
mm thick knob.
In shipbuilding, two methods of joining planks were
used. Carvel is with planks edge-to-edge and only fastened on the frames. Clinker is with the lower edge of one
plank overlapping the other. Nails or rivets are hammered
through the overlapping part.
They could perhaps be joints/connecting pieces used to
repair a carvel-built bottom of a ship for instance. On
various occasions it has been observed during a maritime
archaeological excavation that poor parts were sawn out of
bottom planks and replaced by a better piece of plank. It
must have been difficult to fit a rectangular piece of plank
730

Fig. 28.7.

Iron fastenings(?) and their possible application.

into a bottom plank. It is not inconceivable that these
iron joints were used for this purpose. The vertical part
was then hammered with the toothed side in the seam
between two bottom planks. The round, thin top was on
the inside of the ship, under a frame, for instance, and the
laurel leaf part on the outside. The top and bottom held
the shell planks in place, and it would not have been too
difficult to push the repair plank under the laurel leaf part
and keep it in place (fig. 28.7-3). The repair plank could
subsequently be fixed to the frames with treenails and/or
nails.
(Fire) striking irons?
Among the objects found are seven unusually shaped
items (fig. 28.8- 1-7). These are ca 130-140 mm long
strips of iron 7-10 mm wide, with a 4-10 mm centre part
and thinner wrought ends. All the specimens end in a
point on one side, the other side is flat and in some cases
has a small hole in it. The thinner ends are bent around,
giving them a clamplike shape originally. These ends
are now bent. In Dordrecht a somewhat similar, though
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Fig. 28.8.

Strike-a-lights and a reconstruction with a wooden handle.

smaller specimen was found.14 At the time it was suggested that this was possible a semi-manufacture for a nail or
sintel clamp. However, the flat end with a hole in several
of the specimens from Kampen presupposes a completely
different function. They were probably both a strike a fire,
which were hammered on two sides into a wooden handle
or with one side in the wood and with the flat end with
the hole nailed against the front (fig. 28.8- 8). Two strikes
a fire in the shape of spectacles were found in a 16th-century waterschip.15 Number 7 in fig. 28.8 may possibly have
had a different function, for instance, as a clamp to hold a
tree trunk during sawing.
Boathooks
Figures 28.9-1 and -2 show two boathooks. They are of
a forked type with two teeth, generally used to push a
boat clear of the mooring. They are indispensable tools
in a shipyard. A more or less similar specimen, though
pointed, was found in the Marknesse cog (Section 12.5.2,

Fig. 28.9.

Boat hooks.

fig. 12.28c). The actual/true boathook, a shaft with a long
square sectioned point and a curved hook is so far only
known from 16th-century and younger ships from the
IJsselmeer Polders.

28.2.2 Wooden objects and a piece of sailcloth
Ship wood
In pit 5 under wall S421 lay a futtock (wooden beam
S425) on a number of pieces of plank lying crosswise in
fill 2. It is a ca 1.7 m long piece, 15 cm wide and ca 10
cm thick (fig. 28.10- 1). The outer side is largely stepped.
It is a shape that indicates that this is part of a frame
from the clinker-built side of a ship. The successive lands
show that planks of > ca 43 cm wide had been attached
to them. The planks were attached with two wooden treenails (Ø 3 cm) per width of plank. The bottommost part
of the futtock was not stepped but flat, while the end had

14. Vlierman 1996a, 31 fig. 15b (right).
15. Reinders et al. 1978, plate I. A so-called Burgundian fire-iron is depicted on several of the tiles of the fire box of this wreck; this manuscript chapter
29, section 29.6.1 and figs 29.13a, b and c.
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probably been sawn off for the purpose of the secondary
use. A plank had probably been attached against the 37
cm long, lowest flat part which fitted flush against the
overlapping strake above it.
A similar piece of wood (S425 HW) is a futtock 1.8 m
long split lengthwise (fig. 28.10- 2). This piece, that
was probably originally also ca 15 cm wide and 10 cm
thick suggests that it was in any case attached against five
overlapping planks one on top of the other. The top four
were > 40-43 cm wide. These planks were also fastened
with two wooden treenails 3 cm in diameter per width of
plank.

A third frame part (S425 from fill 3) is ca 1.55 m long, 27
cm wide and 14-15 cm thick (fig. 28.10- 3). The curved
piece has, from top to bottom, four stepped plank widths
of > 35-40 cm, 33, 43 and 33 cm respectively (originally).
The lowest part measures ca 22 cm. The plank attached
to it lay edge to edge and under a slight angle to the bottommost clinker built plank. It is part of a floor timber
that had been attached to the hold side of the fore or afterbody. It was attached through the top and following plank
with a single wooden treenail, through the widest strake
below this with none, through the bottommost lapstrake
planks with two treenails and through the lapstrake plank
probably with two treenails (Ø 3 cm) originally. The
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Fig. 28.10.
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The various ship’s timber fragments.

4

fourth small beam found with nailholes of varying diameters (S425 from fill 1) is almost certainly not ship wood
and will not be described further.
The last piece of ship wood was found on the dump. It is
a very recognisable piece of a so-called keelson or inner
keel (fig. 28.10- 4). A long beam with fore and aft section
generally narrower towards the ends, and in between, a
wider and generally thicker integrated part in which a
hole for the heel or foot of the mast was cut. This beam,
sawn off at one end and pointed at the other is 68 cm
long, ca 24 cm wide and 10 cm thick. Halfway along it
and underneath is a 5 cm deep notch measuring 13.5 cm
at the top and 19 cm wide at the bottom which fits over
the top of a floor timber. At both ends one can see the
oblique/slanting sides for the next floor timbers. The keelson was fastened to the floor timbers with treenails (Ø 2.5
cm). The centre-to-centre distance between the frames is
ca 37 cm. The lower edges of the parts between the floor
timbers have been hollowed (‘archways’). Long keelsons
such as this are typical construction features of the large
(Hanse) cogs. Examples are the keelsons of the Nijkerk-I
cog from the middle of the 13th century and of the Doel-I
and -II cogs, both from the first half of the 14th century.16
The widths and maximum thicknesses of the mast step
sections of the Doel-I are 37-39 and 26-27 cm respectively, of the Doel-II 37 and 28 cm respectively and of
the Nijkerk-I 50 and ca 25 cm respectively.17 The fore
and aft sections of the keelsons are less wide and thick. It
is, therefore, quite possible that this is a piece of keelson
from a large cog and probably the front or rear part. The
notch for a floor timber which is ca 19 cm wide supports
this hypothesis. The centre-to-centre distance between the
frames of ca 37 cm is comparatively small. In most cogs
this is between 45-55 cm.18 The beam is probably suitable for dendrochronological analysis.
The design of the frames plus the general date of the profile and other finds confirm that these are certainly ship
parts from the cogbuilding tradition. The length and
shape of the pieces of futtock and floor timbers presuppose
a gunwale height of the vessel(s) from which they originate of approximately 2-2.5 m. This means that they are
probably from a small cog or related type. The 3 cm thick
treenails are better known from the large ships and especially for fastening/attaching crossbeams.
A windlass
In pit 5-level 1 of the 2014 excavation, part of a wooden
structure was found (fig. 28.11, 1a and b). The structure
consists of a horizontal beam 1.54 m long and 16 cm wide

a.

1m

b

Fig. 28.11. The recovered part of an oaken windlass, the fragment of the
presumed roof and a reconstruction.

and thick (S428). At one end the beam is 8 cm thick over
27 cm, while at 27 cm from that end there is a notch on
the underside 14 cm wide and 4 cm deep. In the upper
side about half the length of the thick part and in the
middle of the beam a rabbet has been cut 16x5 cm and
10 cm deep. In this rabbet was the remains of a vertically
placed beam 21x18 cm (S419). On one side of the beam

16. Chapter 8, section 8.2.2, chapter 20, section 20.2.2, chapter 21, section 21.2.2 and figs 21.7a and b respectively.
17. Appendix 8.II B.
18. See section 3.2.
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there was a circular impression with a diameter of 8 cm
in the middle and at ca 20 cm above the top of the horizontal beam. The length of this beam is 46 cm including
the 8 cm long part in the rabbet. The top part has rotted
away. On the top of the horizontal beam S428 the remaining parts of two small obliquely placed beams 10x10 cm
were nailed. They are still 30 cm (S426) and ca 35 cm
(S427) long, respectively. The original, complete structure
was one of the sides of a windlass.
A remarkable piece of worked wood (S640, fig. 28.11a
top) is a 73 cm long and 23 cm wide plank, which has
been somewhat rounded. The 3 cm thick plank is rounded
along the edges, damaged and worn. On one side a curved
groove 1.5 cm deep and 1.5-1.8 cm wide was cut, which
(originally) ended ca 10 cm from the ends of the plank.
Over the last 18 cm of the groove it changes on both sides
into an opening through the entire thickness of the plank.
My assumption is that it was one of the sides of a roof
structure on top of the capstan. Figure 28.11b shows a
reconstruction of the windlass with roof.
A tar-barrell-bucket
In a manure or refuse pit (S415) a wooden stave-built
bucket was found (find no. 282, fig. 28.12) . The bucket/
barrel which is conical in shape was still copiously covered
in tar inside and out. The barrel/bucket is 27.5 cm in
height, has a base measuring 34.8 cm in diameter and the
top is 28 cm in diameter.

Fig. 28.12.
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The wooden tar-barrel/-bucket.

A piece of sailcloth
During my visit to the excavation on June 14, 2014, I saw
on the Burgel side a large crumpled up piece of textile
drenched in tar lying in a pit in the 14th-century surface
layer. Closer examination revealed that this was a comparatively coarsely woven woollen fabric, most probably a
fragment of a discarded sail (fig. 28.13). In the Nijkerk-I
cog a piece of woven woollen sail ca 60 cm tall and 80
cm wide was discovered (section 8.5.2, fig. 8.46). In the
Nijkerk-II cog two fragments ca 70x55 cm and one fragment ca 40x30 cm were found (section 6.5.3, figs 6.55a
and b). In several other cogs from this research small
pieces of woollen sail were found. The measurements of
the piece of sail from Kampen are not yet known, but
will certainly be several square metres. The lump approximately one metre long has not yet been unravelled but
is, at any rate, a unique find and it deserves a thorough
investigation. The large fragments from the Nijkerk-I
and -II cogs were woven in a so-called plain weave on a
comparatively broad loom. The fabrics consist of S-twisted, coarsely spun threads which are twined together into
Z-twisted spun yarns. Several fragments of selvage were
also observed. Some pieces have brown and ochre strips in
the fabric and are tarred.

Fig. 28.13.

The fragment of sailcloth.

28.2.3 A shipyard?
The objects described above are all directly related to
ships, shipbuilding and ship maintenance/repair. The
sintel clamps found earlier in and near the oldest part
of Kampen also point to this and to the presence of a
smithy where the iron objects must have been made. The
typo-chronological dates of the sintel clamps suggest
that the oldest were made between the end of the 12th
and in the first quarter of the 13th century (types B and
C). Around 1250, sintel clamp type D was already in
use throughout the Hanse region and type D2 probably
after ca 1300. Type E develops around the beginning of
the last quarter of the 14th century. Approximately half
of the caulking clamps found are ‘new’ and unused. A
substantial number of the remaining sintel clamps were
probably distorted while being hammered into the ship’s
hull, unusable and thrown away. On the one hand, the
sintel (nail)s are a very likely indication that there must
have been a smithy in the vicinity. On the other hand,
they were almost certainly thrown away or lost on the site
where they were found. In other words, maintenance of
ships was at any rate carried out on the spot. However, it
appears more likely that there was a shipyard here where
ships were built and repaired between the end of the 12th
to the third quarter of the 14th century. The windlass
with which ships were pulled up on land fits in with this
19. Speet 1986, 12.

picture, whereas the ship parts discovered in a wall foundation probably came from a large and a small vessel of
the cogbuilding tradition which were probably scrapped
in the shipyard. Dendrochronological analysis of a piece
of ship wood yielded a building date for the vessel to
which it belonged of 1337± 5. The discarded strikes a fire
indicate that fires were regularly made there (burning the
shell strakes). Wood chips in a pit point to woodworking,
while the tarred piece of sailcloth, the tar barrel and the
boathooks all belong in a shipyard.
Is a shipyard at this site realistic? When this was first
suspected, the course of the soil profile was first examined. There is indeed a natural slope down to the Burgel.
Unfortunately, during the archaeological excavation of
the site no soil borings could be made in the direction of
the Burgel to establish whether there was a decline to a
natural watercourse. It has long been suspected that at any
rate the southeast course of the Burgel between the IJssel
and Geerstraat was originally a natural stream channel.19
In a distant past this might even have been the course
of the entire Burgel. In fact, my assumption is that this
was indeed the case. Moreover, it seems very likely that a
dug (?) branch with a large wide bend at the Geerstraat
ran towards the Cellebroederspoort and further in the
direction of the Zuiderzee, the previously-mentioned
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Oude Trekvaart (fig. 28.2). The Trekvaart was already
mentioned in the 15th century, but then under the name
Reeve.20 If there is an opportunity in the future for excavation/soil borings along this route, it might provide an
answer as to the breadth and depth of the channel. In other
words, whether (also large) cogs were able to sail from the
IJssel to the shipyard on the later site of the Geertruidengasthuis (Geertruiden hospital). It was not possible to
establish a clear relation between the foundations discovered of houses/buildings from the first half of the 14th
century and the assumed shipyard. The same goes for the
exact, original position of the windlass. The absence of
sintel clamp types that came into use after ca 1375 corresponds astonishingly well with a new and different function of the site, the building of the gasthuis hospital in
1371 or 1382. Kampen is thus the first Hanse town in the
Netherlands where the location of a medieval shipyard has
been established. The dates of the construction of the IJssel
cog and the boats and barges from Flevoland and near the
IJssel cog21 show that they cannot have been built at this
shipyard.

28.2.4 The shipyard on an old course of the IJssel: a
hypothesis
After writing the above in 2016 for the publication on the
excavation22, in 2017 I received the results of the investigation into the maritime landscape context surrounding
the findspot of the IJssel cog, boat and barge.23 The contour map of Kampen in the article together with multibeam data on the IJssel bed shows the location of the
shipwrecks and the mid-15th-century bank revetments on
the inside bend of an IJssel course, which was given the
name Brunneperdiep.
Jager24 discusses in chapter 6 the town ‘terp’ of Kampen and deals with the origin and development during
the Late Middle Ages on the basis of the results of excavations carried out in various parts of the town until
2014. With the help of three small maps he illustrates
the topographical stages with the situations of around
1337, 1390 and 150525 (fig. 28.14). He begins the chapter with the sentence: “Kampen’s oldest past is difficult
to pin down.” In section 6.2 the remark: “Typical of the
Kampen soil is that there are also fossil beds of the IJssel

20.
21.
22.
23.
24.
25.
26.
27.
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present”. In the period 1324-1337 the old town centre
expanded northwards. The old town boundary was probably located along the Gasthuisstraat. Between this street
and Houtzagersteeg there was possibly a canal which
connected the Burgel to the north with the IJssel, so that
the urban agglomeration was situated on an island.26 The
combined AHN multibeam map with the reconstructed
course of the Brunneperdiep (figs 23.6 and 28.15) shows
that the IJssel cog lay on the south side against the bank
which in around ca 1450 lay in the middle of the present-day IJssel. This bank bends away upstream in the
direction of the Van Heutszplein.
Although at the moment the hard evidence for this is lacking, on the basis of current knowledge and insight (March
2018) it does not seem too bold to assume that the Burgel
in the 11th and a large part of the 12th century roughly
followed the present course of the Burgel upstream from its
beginning at the IJssel/the Graafschap, curved north at the
Karpersteeg and subsequently diagonally over the
Botervatsteeg, the Van Heutszplein and right over the present course of the IJssel into the Ganzendiep.27 Roughly at
the Van Heutzsplein was probably the branch of the Brunneper- diep. It is even highly probable that the Burgel was
not a tributary of the river but the then main stream of the
IJssel. At Wilsum it flowed quite close to the 11th-century
church, then straight to the north and subsequently as the
most northerly route along the Scherenwelle. From there
it flowed westsouthwest as far as the later Venedijk, then
with a large meander into a part still known as Oude IJssel
(immediately south of the Pieter Zandt school), joined the
present course of the river, meandered further in a northerly
direction and then curved away at the Graafschap/Burgel.
In this hypothetical situation the foundation of the settlement of Kampen would not have taken place on the left,
but on the right side of the river IJssel, therefore literally
in the Oversticht. This would explain the odd position of
the Overijssel Hanse town on the Gelderland side of the
river (fig. 28.16).
In relation to Speet’s summary,28 I assume that the oldest
settlement of Kampen should not be sought around the
Sint-Nicolaaskerk, but along the bank of the IJssel. This
oldest settlement was characterized by ribbon development
on small terps located along the river which grew together

Speet 1986, 12.
Second quarter 15th century. Chapter 23 and sections 26.1 to 26.4.
Vlierman. In Klomp 2018, 257-267.
Vlierman & Waldus 2017, 84-89.
Jager 2015, 129-152.
Jager 2015, 148, figure 56.
Jager 2015, 158.
The Ganzendiep is described as ‘De IJssel’ from the present-day IJssel to Grafhorst and beyond (the fork between Ganzendiep and Goot) in the Cadastral Atlas Overijssel 1832 on the Minute Plans of Kampen, IJsselmuiden and Grafhorst and on the Topographical and Military Map of the Kingdom of
the Netherlands (scale 1:50.000) from 1859. The further course of the present-day IJssel is referred to as ‘Regterdiep’.
28. Speet 1986, 12.

Fig. 28.14.

The evolving layout of the city of Kampen: around 1337, 1390 and 1505. After Jager 2015.

Fig. 28.15. The combined AHN and multibeam relief maps with the reconstructed course of the Brunneperdiep stream. Map: ADC.
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Fig. 28.16. Presumable geographical setting of Kampen, ca 1175: the IJssel riverbed running along the Burgel, Botervatsteeg and Ganzendiep, the branching of the Reeve at the Geerstraat, and the settlement with its northeastern moat coinciding with today’s IJssel course. Projected onto the ‘Topographical and Military Map of the Kingdom of the Netherlands’ 1859 (1:50,000).
1. The town of Kampen. 1A. the northeastern moat of the settlement coinciding with the current riverbed. 1B the Oude IJssel watercourse. 2. Brunnepe.
2A Brunneperdiep watercourse. 3. hamlet Het Oenen. 4. Zalk. 5. motte castle Buckhorst near Zalk. 6. motte castle Voorst near Westenholte. 7. Wilsum.
8. IJsselmuiden. 9. Grafhorst. 10. Ganzendiep watercourse. 11. Noorderdiep watercourse. 12. Zuiderdiep watercourse. 13. Reeve watercourse. 14. De Enk
watercourse. (Map: K. Vlierman 2018)

to form a dike (Oudestraat). The difference being, however,
that the IJssel did not follow its present course, but that of
the Burgel. The fishing village of Brunnepe, that possibly
also existed at that time, did lie on the Gelderland side and
on the Brunneperdiep.
The marshy area on the south side of the settlement was
bordered on the southwest side by a stream that ran almost
as far as the Oude IJssel, the Enk. This flowed into the
Zuiderzee past Kamper Nieuwstad. On the east side the
stream continued as far as the hamlet. Het Oenen/the present route of the N50. During storm surges the water in this
stream ran on into the IJssel, and during high river water
levels probably also in the reverse direction. The Enk formed
the natural boundary with Gelderland. At the end of the
13th century dikes began to be constructed near Kampen.
Around 1302 the St. Nicolaasdijk and the Zwartendijk
were in existence and somewhat later the Slaper. In 1345
the Zwartendijk was extended to the Enk and connected via
the Slaper and Het Oenen with the Venedijk. In the second
half of the 15th century Kampen and Kamperveen decided
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29.
30.
31.
32.

Jager 2015, 87 and 92.
Van Daalen 2017.
Van Dalen 2017, 93.
Chapter 11 De Dronten-I cog, section 11.1.3 and fig. 11.5.

to build a dike between the Slaper and the Hogeweg, which
was completed in 1478. This Enckdijk was storm-swept
repeatedly by the Zuiderzee.29 Before ca 1340, the county of Gelre (Gelderland) could only be reached overland
from Kampen by means of a ferry across the Enk at Het
Oenen. During the archaeological investigation as part of
the Ruimte voor de Rivier (Space for the River) project/
construction of the Reevediep, ADC-ArcheoProjecten
discovered possible landing stage/jetty structures close to
the N50 perhaps connected with this ferry. However, dendrochronological analysis30 has revealed that these were
16th-17th -century structures. The polder area (Buitendijks
and Dronthen) to the west of the Zwartendijk was protected
on the sea side in 1597 by the Dronther Zeedijk31 and was
bordered on the southwest side by the Enk. This polder land
near Kamper Nieuwstad extended at least 6 km westward in
the period from the 12th to the beginning of the 14th century. On the northern part of this peat coast/barrier which
ran from Schokland to Elburg, there were possibly several
small settlements in the Carolingian period and in the 13th
century.32

Fig. 28.17. Plan of the excavation site Geertruidengasthuis with the revetted watercourse on its northern boundary. Map: Municipal Archaeological Service of Zwolle.

In section 28.2.3 mention was made of the Oude
Trekvaart/Reeve, the waterway that branched off from the
Burgel to the southwest in the direction of the Zuiderzee. If
the Burgel, as assumed above, was actually the (stream channel of the) IJssel in the 11th and 12th centuries, it seems
very probable that the river forked at this spot and that
there was originally no dug watercourse to the Zuiderzee,
but a natural stream that was easily navigable.33 Soil borings
along these routes could, as has already been remarked, shed
more light on this in future.
In 2017 I became aware of the results of the archaeological
excavation of 2011 at the north part of the Geertruidengasthuis (hospital).34 The forged iron finds of that date
relating to the shipyard were processed together with the
2014 finds.35 On the south side of the Burgwalstraat a watercourse c. 14.5 m wide on average was observed parallel

to this street (fig. 28.17). In excavation pit 236 revetments
were found on either side of it. Jager37 considers the watercourse to be a connecting canal between the Burgel
and the IJssel and part of the moated (oldest) settlement.
During the archaeological excavation the quay revetments could be traced over a length of ca 70 m (from the
Burgel to nearby the Boven Nieuwstraat). On the north
side the revetment consisted of a low plank wall that was
kept in place with short posts driven into the ground.
On the south side a sturdy quay structure had been built
consisting of vertically driven posts. These were in pairs
consisting of one oak post rectangular in cross section and
one round ash post. Along the canal two rows of posts
were driven and these were connected breadthwise by
heavy oak partitions. The partition beams on the canal
side partly reached beyond the beam so that heavy oak
planks could be attached to them. The plank structures

33. Schilder 1983, figure 106. Digestum Vetus: Sabbato post Petri ad Vincula (7 August 1456). While the Sheriffs, Councillors and sworn commoners
were convening in the Town Hall, six ships full of Utrecht soldiers came sailing up the river Reeve. The sworn commoners then demanded of the
Council that the alarm bell be sounded. However, nothing happened. The City of Kampen signed up 150 of the soldiers, while the remainder sailed
on to Deventer. It does not mention whether the journey was continued by ship, which seems most probable. This could mean that the voyage over
the Reeve from the Zuiderzee via the Burgel to the IJssel was still possible without hindrance (via one or two locks?).
34. Bouma 2012.
35. Vlierman. In: Klomp 2018, 257-267; Vlierman this section.
36. Bouma 2012, 30-31.
37. Jager 2015, 143-144.
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Fig. 28.18. Hypothetical reconstruction of geography of the town of Kampen with the shipyard to the right of the old course of the IJssel (‘Burgel’), which
follows the Botervatsteeg and the Van Heutzplein before entering the Ganzendiep, and when it passes the Geerstraat splits into the Reeve, ca 1175.
Drawing by the author, 2018.
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were partly nailed, and this formed a quay where ships
could be moored. At the bottom, the revetment consisted
of sturdily attached wickerwork. The raised layer of the
shipyard site against the top of the revetments contained
early-14th-century archaeological finds. At a certain point
the canal was filled in. The layers of fill in the canal have
been established with certainty as far as 1.60 m-NAP
(Normal Amsterdam Level). The bottom of the canal may
possibly have been up to ca 2.80 m deep; below this, there
is peat.38

Gasthuisstraat to the present IJssel.39 More likely perhaps
is that the most northerly surrounding wall lay there and
that the enclosing ditch followed the Burgel (IJssel) via
the Karpersteeg/the Van Heutszplein/the Ganzendiep and
that the northeast part of the canal was a dug watercourse
which for example ran roughly in the middle of the present course of the IJssel from the beginning of the Burgel
as far as, say, the Van Heutszplein. The Zwolseweg ended
at the possible and perhaps built slightly more to the east
predecessor of the Koornmarktspoort.

It is possible, as Jager assumes, that the watercourse
formed part of the surrounding moat of the oldest settlement. My view, however, is that it was a widely dug
watercourse directly connected to the shipyard, which
did not run (much) farther than the present-day Boven
Nieuwstraat and that the surrounding moat of the oldest
settlement consisted of the part of the IJssel (Burgel) up
to and including the Nieuwe Markt and run north of the

Assuming that the Burgel originally did form the main
stream of the IJssel in the second half of the 12th century,
it would be natural to expect that at catastrophically high
Almere-/Zuiderzee water and/or river water the northeast part of this canal would start to form the beginning
of the present course of the IJssel along Kampen. The
location of the shipyard, slightly beyond the fork with
the Reeve on the bank of the northwardly curving IJssel

38. Bouma 2012, 30-31.
39. Van Winsen & Van Velzen 2012, 24 (map with the shape of Kampen ca 1324).

and outside the oldest surrounding wall was a logical and
practical choice.40 When the settlement/town expanded
in a northerly direction the canal next to the shipyard was
kept on until the site was given a new function (Gasthuis
hospital). The established length, breadth and depth of
the watercourse was in the 13th and 14th centuries very
probably suitable for mooring even (several comparatively) large cogs (fig. 28.18). Apart from cogs, the shipyard
on the Burgel/IJssel in Kampen appears to have been
a place where inland vessels and barges were built and
maintained.

attempt was made to remove it from the excavation level.
As a result the bundle was damaged and the cloth which
was in lengths of fabric partly rolled or folded up was torn
and frayed in several places. Shortly after its recovery it
was established that it must in all probability have been
an old and discarded piece of cloth with, in some places,
the lengths of fabric, which had originally been sewn
together with light-coloured thread, still in place. It was
later observed that remains of the sewing thread were
visible along almost all the other parts of the seams and
selvages.

28.2.5 The sailcloth41
In section 28.2.2 the discovery of a crumpled bundle of
tarred sailcloth was mentioned and illustrated (fig. 28.13).
It was found in context 49, a dungpit. Location: pit 1,
find numbers S78 and 482. The dungpit lay under pit
S58. The context date is 1325-1375.42 During the excavation in 2014 it was initially assumed that it was perhaps
a comparatively recently buried piece of linoleum and an

In October 2018 the municipality of Kampen made it
possible for the bundle to be disentangled, cleaned and for
the piece of sailcloth to be reconstructed as far as possible.
Archeologie Zwolle arranged the facilities necessary, while
garden centre H. Palland in Kampen made available a
suitable cleaning table measuring 3x1x0.8 m. On this
table the approximately 650-year-old hard bundle could
be soaked in water and the surfaces which had stuck together (‘petrified’) carefully separated and folded out. The

a

c

b

d

Fig. 28.19. Sailcloth. a. An 'unfolded' fragment of the woollen fabric prior to further cleaning. b. A piece of sailcloth being brushed clean. c. Rinsing down
the brushed fabric fragment. d. View of the cleaned bundles. Municipal Archaeological Service, Zwolle.

40. Compare the topography of Wilsum and the watercourse connecting it with the river IJssel. (figs 28.16 en 28.18).
41. Identification fabrics, weaving techniques and similar textile finds Sandra Y. Comis.
42. Klomp 2018, 99.
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0

Fig. 28.20a & b. The composite piece of woollen sailcloth and the working drawings of the composite fragments of the woollen sailcloth. (Photo
Archaeological Service Zwolle).
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Fig. 28.21.
together.

50 cm

The pieces of sailcloth that were still partially stitched

1m

fragments which gradually came free were then mostly
brushed clean on both sides (not all the tar remains were
removed [figs 28.19a-d]). It quickly became clear that
this was not only a brown and rather coarse woollen fabric, but that in several places there were also pieces of a
light-coloured finer fabric in between. The fragments of
textile belonging together were transferred in a wet condition and in the order that they had been in the bundle
to the quarters of Archeologie Zwolle. On a large improvised table the fragments were subsequently laid out and
flattened as far as possible, with the pieces still attached
to each other forming the starting-point The lengths of
fabric (so-called kleden in old Dutch) are ca 53 cm wide.
The remaining loose parts of stripes were then laid against
the other fragments on the basis of the shape and the selvages. This was done in order to gain an overview of all
the fragments and of the total surface area. When laying
out the fragments it was assumed that the outer side of
the layers of cloth in the bundle was still the same side of
the sailcloth. For further investigation of the fabric and
for making reference notes, the various fragments in the
working drawing were given a letter code (A to R). The
fragments that are still attached together have one letter,
with the exception of N/P.
In the case of one fragment that was still sewn together (J)
it could be established with certainty that the piece had
originally consisted of at least four stripes. In three fragments (K, N/P and O) of three. One fragment of a stripe
appears to have been cut through lengthwise and roughly
in the middle, while another length of fabric has a frayed
edge and is still ca 30-35 cm in width. The latter fragment led us to assume that the sailcloth possibly originally consisted of at least five lengths of fabric. The drawing
and the photograph show the composite fragment (fig.
28.20a and b). Despite the fact that the various fragments
could not be fitted together with certainty, it gives a good
impression of what it might have looked like. The assembly shown measures a maximum of ca 3.20x2.50 m (ca
8 m²). Based on the nature of the 1.5-2 mm-thick fabric
plus the fact that the fragments were found together in
the ball/lump, it may be assumed with great certainty
that this was originally one single piece of sail. Figure
28.21 shows the fragments that certainly belong/are sewn
together.
All the fragments of the woollen lengths of fabric are
frayed on top and bottom, so the seam was not originally
finished. It is therefore not possible to establish an exact
original length. If the original piece of sailcloth consisted
of five lengths of fabric it would have had a width of ca
2.65 m. In addition to the remains of the light-coloured

thread with which the lengths of fabric were sewn together with an overhand stitch and single thread (fig. 28.22),
approximately 1 cm long pieces of thread can be seen in
various places on the right or top side of the cloth. Both
ends of this thread have been sewn through the cloth and
in some places are still knotted together on the wrong

Fig. 28.22.
stitch.

Two lengths of sailcloth sewn together with an overcast

Fig. 28.23.

Two lengths of stitched through linen yarn, one with a knot.

Fig. 28.24. A worn area in the woollen fabric and the stitched trough
linen yarn with which the repair patch (now lost) had been sewn on. Also
the cut-off(?) thread along the selvedge/the thread attaching it to the
adjoining length (see fig. 28.25).
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Fig, 28.25a.

Fig. 28.25b. The hemmed edge with a double linen yarn and at right
angles to it, the protruding hemmed edge of an adjacent length (?).

The still stitched-on fragment of cable.

0
50 cm

Fig. 28.26a & b.

The two largest pieces of linen sailcloth and another part with a seam (drawing), and a photo of the larger piece.

or reverse side (fig. 28.23). In all probability the piece of
linen sailcloth which will be described below was attached
to the underside of the woollen cloth in this way. Unfortunately this could not be established with certainty, nor
could a clear pattern of attachment. The sewn attachments are found scattered over the entire woollen cloth. In
some places in the fragments B, C, F and G linen attachment threads of minor repair fragments can be observed.
These (missing) repair fragments were most probably
sewn over worn patches in the woollen fabric (fig. 28.24).
Approximately in the middle of the length of fabric on
the right (C) the end of a ca 1 cm thick bundle of threads
has been sewn on the top side with a double thread (fig.
28.25a). The rest of the bundle is missing. A loose piece
of a woollen bundle of thread was also found between the
744

textile fragments. At the lower end of fragment H a ca 20
cm long edge can be seen which has been hemmed with
a linen thread (fig. 28.25b). There is also a hemmed fragment which possibly served at right angles to the selvage
as a finish of a(n) (outer?) length of fabric originally ending there. In general, the overhand stitches are comparatively irregular, particularly so in the case of the repair
fragments originally sewn on.
Between the parts of the woollen cloth that were crumpled up together were various fragments of a thin (1 mm),
finely woven and light-coloured sailcloth (S to V. The
other fragments are collected under the letter W ). It did
not prove possible to fit the fragments together again but
they undoubtedly all belonged to a single piece of sail. As

Fig. 28.27a.

The hemmed edge of the linen sail with the sewn-in rope.

Fig. 28.27c.

Construction of a and b.

mentioned above, it could not be established with certainty that it had been sewn to the reverse side of the woollen
sail. However, the stitching sewn in the woollen cloth
makes it almost certain that this must have been the case.
The two largest pieces measure ca 90x45 cm and ca
68x58 cm respectively (fig. 28.26a and b). The piece first
mentioned (S) has one frayed edge. The other side of the
strip still has the selvage. This seam is folded ca 6 cm and
attached to the reverse of the sail with an overhand (sailmakers) stitch. At the folding line of the folded part there
is a 3-mm-thick cord on the inside. The cord is secured
with a thread which has been tacked (interval between
stitches 3-5 mm) through the double cloth. Such pieces
of cord or rope (a so-called leech) are sewn in or on the
outer edge of a sail to reinforce it and to prevent it from
flapping. The strip including the seamed edge is still ca
53 cm wide. The other piece (V) is frayed on all sides,
no selvages can be seen. This means that the length(s)
of fabric must have been at least ca 60 cm wide. There
are some fragments in which the join between the two
lengths of fabric is present. The selvages overlap each
other 0.5 cm and are sewn together on both sides with a
hem or sailmakers stitch (figs 28.27a-c). The stitches are

b. Fragment of the linen sail with the overlapping hems of two adjacent
lengths joined by a hem stitch on two sides.

sewn every 5 to 6 mm. Compared with the sewing of the
woollen fabric, the join here is much finer. In places where
this join between two stripes has been observed it was not
clear whether this was a piece of sailcloth made up of for
instance two (or more) stripes of full width put together
or that it was a single stripe with the remnant of a second.
Based on the preserved fragments it could in the latter
case have been roughly one piece of sailcloth ca 2.5 m
long and at least ca 70 cm wide. It is not inconceivable
that the piece of cloth was originally larger, (almost) as
large, for example, as the woollen sailcloth, or that several
pieces had been used which were not found.
The heavily tarred,43 stiff sailcloth could hardly be rolled
up or folded into a manageable package which could be
deposited in the refuse pit. It was probably cut up into
pieces (largely along the seams). On the basis of the hard,
homogeneous mass of initially melted tar found in some
of the doubly folded fragments, it appears very likely that
they were transported warm, in other words straight from
the tar or tanning kettle to the refuse pit, crumpled up
and covered with a layer of soil.

43. The type of tar has not yet been identified. Sails and nets were (later?) also tanned. Tannin was originally a product of oak bark which was also used
in leather tanning. Later, cachou was used, sap from a tree of the same name. The sails and nets were boiled in a tanning kettle to extend their
durability (Sopers 1974, 26).
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a
Fig. 28a.

c

On the left a S-Z twine; on the right a S (ZZ) twine. b. fourshed twill; the warp is black coloured, the weft is white. c. plain- or tabby weave.

Woollen cloth and weaving technique
The whole package eventually proved to consist of over 40
fragments of a brown woollen fabric. For this fabric Z and
S-twisted threads were used; this means that the direction
of the fibres twisted together corresponds to the oblique
line in the capital letters Z or S (fig. 28.28a). This fabric
consists of two systems of threads crossing each other at
right angles. This is called the warp, consisting of threads
running lengthwise in the fabric and the weft with
threads running breadthwise. The woollen fabric is woven
in four shed 2/2 twill weave in which the weft thread is
passed over two and under two warp threads. In every row
the weft thread skips one warp so that the binding points
form a diagonal line in the fabric (fig. 28.28b).
In the warp direction there are 10 to 12 thin Z-spun
threads per cm. It is remarkable that in most of the fragments there are 6 to 8 thicker S-twisted weft threads per
cm, so that this fabric belongs to the category of medium-fine textiles. On closer inspection, however, there
proved to be Z-twisted weft threads present in four of the
fragments. Initially it was thought that there must have
been two different fabrics here, but in fragment J it was
clear that S-twisted weft threads were first used for weaving and at a certain stage Z-twisted weft threads were
used. The fragments A, E, F and two strips of O have
Z-twisted weft threads.
Most fragments have two selvages, the places where the
weft changed direction during weaving. As a result, it
was possible to establish the width of the fabric as being
52-54 cm. This varying width may be due to the weaving, or to tar remains still more or less present. At any
rate, the average width of the runners was ca 53 cm. This
indicates the use of a loom that could be it operated by a
single person. The 0.5-cm-wide selvages each consist of
three double warp threads in four shed 2/2 twill weave.
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In various places the woven strips are sewn together with
a 2-mm-thin S-plied linen thread, formed by twisting
two Z-spun threads together in an S direction. The fabrics
were laid on top of each other with the right sides facing
and sewn along the edges with large overhand stitches.
After folding the seam open a 0.8-cm-wide strip with
stitching was visible on the underside. The distance between the sewing holes is 4-7 mm.
In fragment P there is a small cross seam. The cloth is
folded back over a length of 30 cm. There is no stitching
present. Both the thickening of the edge of the fabric and
the stitching of fragment H indicate that there is a seam
here of at least 18 cm in length. The cloth is folded back
0.6-0.8 cm and secured both on the upper and underside
with linen thread overhand stitches. Where this seam
ends there is a bundle of threads bound with linen sewing
thread at right angles to the seam. This is possibly the
remains of another fragment of fabric.
In various parts of the cloth the linen thread remains
mentioned above are present at places where a cord (?) or
repair fragment was attached on one side. Because these
are no longer present, only projecting threads can be seen
on the upper side. In fragment B the thread remains point
to the original presence of an oval repair fragment 21 cm
long and 10 cm wide. This repair fragment is now missing. On the underside of fragment C there is a 1.2-cmthick bundle of linen threads secured with linen thread.
This bundle consists of at least three cables.
Among all the fabrics a woollen cord, without any tar
remains, was also found loose. This 22-cm-long and
1.1-cm-thick cord consists of ca 10 S-twisted threads
which are eventually plied together in a Z direction. This
possibly served to attach the cloth to something.

Linen cloth and weaving technique
Among the fragments of woollen cloth there were about
twenty fragments of a linen fabric with measurements
varying from 6x7 to 58x68 cm. The latter size means that
the width of the cloth was at least 58 cm. For this fabric
15 Z- and 15 Z-twisted warp and weft threads were used.
These textile finds have a linen or plain weave in which
each weft thread goes over and then under a warp thread
(fig. 28.28c). On the long sides of some fragments there is
a selvage. No particular measures were taken to reinforce
this selvage. In five fragments there is a seam. This is
formed by laying two strips with selvages on top of each
other over a distance of 0.5 cm and attaching them both
on the upper and underside with a linen thread and overhand stitches. This thread is 0.3-0.5 mm thick and consists of two Z-spun threads twined in an S direction. The
distance between the sewing holes is 0.5 cm (figs 28.27b
and c).
Along one fragment (S) There is a 6 cm wide and (still)
almost 40 cm long seam made by folding the cloth with
selvage and securing it with overhand stitching. There
is a 3 mm thick linen cord present in the fold. This cord
(leech) consists of three S(Z,Z)-plied threads which are
later twisted together in a Z direction.
Colours/dyes and state of preservation
Until the end of the 19th century textiles were dyed with
natural/vegetable dyes that are not colourfast. Moreover,
these dyes dissolve fairly quickly in acid soils, after which
the fabric takes on the brown colour of the soil. As a result
of being treated with tar probably more than once, the
woollen fabric now has a dark-brown to black colour.44
The linen cloth was originally white to ash-grey, but is
now light-brown due to the same treatment. The state of
preservation of the various fragments of sailcloth is good.
However, the woollen fabrics are now fragile since most of
the tar has washed out and the natural lanolin has gone.
Consequently these fragments must be stored flat and
not folded,45 otherwise the fabric will eventually break.
It may be considered exceptional that the linen fabric
has been preserved. Normally speaking, it is mainly the
woollen and silk fabrics made from animal fibres that are
preserved in the predominantly wet and acid soils of the
Netherlands. Vegetable fabrics on the other hand decay
quickly due to bacteria and fungi. The most important
factor influencing the condition of both types of material/

fabrics is the plentiful and probably repeated treatment
with tar.
Similar textile finds from Rotterdam and Zwolle
The discovery of the numerous woollen fragments with
typical seams proved to have parallels from Rotterdam,
which, though they date from the fifteenth century, are
virtually identical.46 During the Markthal excavation in
Rotterdam, four very large and five smaller fragments of
woollen fabric were discovered, which, like the finds from
Kampen, are woven in a four shed 2/2 twill weave with
10 thin Z-twisted and 4 thick S-twisted weft threads per
cm. These fragments are also very large and soaked in tar.
The largest fragment is 105 cm long and 67 cm wide.
One of the fragments has a narrow selvage made up of
thinner warp threads, and the warp threads there are doubled. On the underside of many fragments the remains
of a similar type of stitching are still visible. Although
the sewing thread has disappeared the impressions left by
the linen (?) thread can clearly be seen. These finds were
discovered in the vicinity of the harbour and at the time
it was suggested that they were parts of a tent-cloth, covering or sail.47 In one fragment a 4-6-mm-thick woollen
Z(S,S)-twisted thread still projects.
The linen finds, on the other hand, are comparable to
various finds from different findspots. For example from
Zwolle, where during the Praubstraat excavation four linen fabrics from the fourteenth and fifteenth centuries were
found, two of which also had 5 Z-x 15 Z-twisted warp
and weft threads.48
The presence of textile with tar is also known from various findspots and sites where, or near where, there were
activities connected with shipbuilding and maintenance.
In section 28.2.2 it was mentioned that in the Nijkerk-I
and -II cogs several sizeable fragments (ca 80x60 cm) of
tarred woollen sailcloth were found. Smaller fragments
were discovered in the Marknesse and Spakenburg-I cogs
and in the boat of lot K 73/74.49 They are described in
the relevant sections.
Original function and reconstruction
Despite the fact that there is no certainty on this point,
it does not seem very likely that it is a piece of sail with
which a cog, for example, or other vessel was propelled.

44. There may (in addition) also be a natural colour brown. In the Nijkerk-I cog (section 8.5.2) a fragment of tarred woollen sailcloth was found in which
there are light-coloured strips with 6-8 warp threads alternating with wider brown strips.
45. All the textile fragments were placed in a specially constructed wooden chest between acid free paper and in December 2018 they were stored in
the archaeological depot in Kampen.
46. Comis 2013, 418 and 423-425.
47. Comis 2013, 418.
48. Vons-Comis 1987, 43-45.
49. Sections 8.5.2, 6.5.3, 12.5.2, 14.5.2 and 26.1, respectively.
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party tent. One of the miniatures from ca 1520-1530 depicted in section 26.4 shows a covering of this type with a
sail partly rolled up or folded back (fig. 28.29).

Fig. 28.29. Flemish miniature with a covered boat. Photo The Golf Book
Bruges ca 1520-1530. British Library/Flatman 2009, 115.

The piece of linen cloth almost certainly was part of a sail
and probably that of not too large a ship. Up to now it is
the oldest known piece of late-medieval (ship’s) sail made
of this material. The most probable explanation is that,
in the case of the Kampen find, these are fragments of
the largest part of a woollen sail used to cover a tent-like
covering of a vessel. Because the comparatively coarse and
probably old fabric would constantly have lost particles of
the tar layer in a dry condition and in wind and was possibly not entirely waterproof either, the finely woven linen
sailcloth was attached to (part of) the underside and the
whole thing then tarred.
In section 26.4 the probable function of several late-medieval (ferry) boats from Flevoland and from the IJssel
at Kampen is discussed and the assumption is made that
a number of the round holes made vertically in the covering inwales must have been intended for holding, for
example, curved willow branches as part of the structure/
support of a covering or tent-cloth. The remarkable two
‘mast steps’ in the boats fixed behind each other were almost certainly not meant to hold masts, but upright posts
which were connected with a horizontal beam or beams
over which sailcloth was laid to form a kind of medieval
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50. Section 26.7.2, vessels 3 and 4.

The boats and barge from Flevoland and near the Kampen
(IJssel) cog were built in the first half of the 15th century.
The design/construction of the vessels indicates that this
type must already have existed for a long time. The two
13th- or possibly even 12th-century barges from Antwerp50 corroborate this. The two ‘mast steps’ are ca 1.80
m apart in the Kampen boat, and 2.30 m apart in the
boat from Flevoland. If these vessels had been equipped
with a tent/cover as described above, it would have consisted of length of fabrics running over the width of the
boat. In the case of the sail from the shipyard at Kampen
that would mean that it must have been made of 4 to 5
lengths of fabric. Based on the persons depicted in the
miniature, the length of the covering would appear to be
ca 2 m, while the headroom under the sailcloth would
be 1.50-1.70 m. The barges are ca 2.30 m wide over the
gunwales. If there was a similar sail, a length of 3-4 m
would have been sufficient to cover the entire tent/cover
as far as the gunwales. The sailcloth may have been knotted to a horizontal beam with the piece of woollen cable
still attached roughly in the middle of length of fabric
B/C. There must also have been a similar cable on the
other side as well as at the seams of the upper and underside in order to attach the cloth to the vertical supports on
top of the gunwale. One or two horizontal beams would
probably have been required to carry the heavy, tarred sail
weighing ca 15-25 kg. The sailcloth may also have had
toggle-like fastenings. Figure 28.30 gives an impression
of what all this may have looked like. The old, discarded,
and originally probably about 8-10 m² in size tent cloth
consisting of woollen and linen fabrics is in all probability
the largest piece of late-medieval textile discovered during
an archaeological excavation in the Netherlands (Europe)
to date.

Fig. 28.30. Artist's impression of the sail on a 'Kampen' boat.
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Results, analysis,
summary and conclusions

IV

Results and analysis1
This chapter presents the findings as known by late 2014,1
when the manuscript was completed. The information
about the Kampen (IJssel)-cog and the boat and barge
found with it had been taken from the report on the preliminary investigation of October 2012.2 This also goes
for the data and measurements in tables 1 and 5 (in sections 29.3.1 and 29.3.3, respectively). The subsequently
revised data and measurements appear in the updated
chapter 23 and in sections 26.2 and 26.3.

29.1 Construction methods of (seagoing)
vessels in North-western Europe in the
Late Middle Ages
The investigation of shipwrecks in the Netherlands with
the construction characteristics of the Bremen cog yielded
the surprising conclusion that nearly all shipwrecks from
ca 1250-1450 found so far in the Low Countries can be
considered part of a characteristic construction method that
was established by researchers as early as 1985. They were
mainly found in the former Zuiderzee region. Most of them
are small cogs and boats. It can in my opinion be assumed
that these craft, as well as several of the large seagoing vessels that were found, were most likely built in the region(s)
along the eastern coastline of the Zuiderzee and the river
basin of the IJssel. In the case of the other large cogs, the
lower reaches of the major rivers that flow along the Lower
Saxon North Sea coast should primarily be considered. The
other Dutch finds were built according to the Nordic or
Viking shipbuilding tradition, or originate from it. They
are probably all from regions outside the Netherlands. In
North-western Europe between ca 1000-1450, judging by
the archaeological finds known to date, seagoing ships were
almost certainly built according to two methods.
1. The Nordic ship-building tradition. This method of
construction used for the Viking ships was already
known in the Early Middle Ages and was almost certainly (later) applied along the coasts of what was once Frisia, on the British Isles and along the Flemish/French
Channel and Atlantic coast. The construction method
has in principle been used for wooden vessels in Scandinavia since that time.
1.
2.

Joy Phillips and Xandra Bardet.
Waldus et al. 2012.
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2. The cog-building tradition. It almost certainly originated in the second half of the 12th century. The last (large)
cogs were probably no longer navigating by 1500. The
construction hardly evolved at all until ca 1400.
The most striking difference between the vessels from the
two building traditions is the hull shapes. A vessel type that
was (initially) low and symmetrically built in top view, with
curved (and high) rising sterns and stems, was characteristic
in the Nordic tradition. The cog-building tradition featured
a relatively high ship with a straight and raking stern and
stem, which had a top view where the afterbody was less
wide than the forebody at a similar distance from the stern
and stem. Other features of the Nordic tradition included
the completely clinker-built construction, with the planks
fastened to each other with rivets, and the overlaps in the
first group were pre-treated with caulking made from animal hair. The cogs had a largely carvel-built bottom and
clinker-built sides. The clinker-built planks were fastened
together with double-clenched nails (folded twice and driven back into the wood). After that, but before the frames
were put in place, the seams of the clinker-built planking
were made watertight with sintel clamped moss caulking
on the inside of the vessel. The seams on the outside of the
ship’s hull were made watertight in the same way shortly
before the launch.
A small number of carvel-built shipwrecks of seagoing
vessels have been found, dating from the (late) Roman period and the 7th century and originating from Great Britain,
Flanders and France. It is impossible to say whether this
method of construction continued in Western Europe
until the Late Middle Ages. I am not aware of any archaeological or historical evidence to support that at this time.
In addition to construction methods for seagoing vessels,
construction methods for watercraft to navigate rivers and
other inland waterways have existed on the European continent for centuries: dugout canoes, log-boats with gunwales,
river barges of the type known as barge, and barge-like
planking boats. As early as the Early Middle Ages, moss was
used to make the seams watertight in these vessels. It was
held in place with thin wooden splints or laths, which in
turn were fastened with iron clamps (sintel [nail] clamps), a
technique known as sintel clamped moss caulking.
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29.2 Other late medieval vessels
The shipwrecks from the Nordic tradition that have been
discovered so far were almost certainly not built in the
region of what is now the Netherlands, according to my
best judgement. The early vessels (before ca 1200) may
have been built in the coastal regions of what was once
Frisia.3 Other than that, the regions where these entirely
clinker- built vessels were constructed can be found in
Scandinavia, the Baltic region, the British Isles and along
the Flemish/French coast of the Channel and Atlantic
Ocean. The late-medieval waterschip – entirely clinker-built
and, just like the cogs, with the planks fastened together
by double-clenched nails (folded twice and driven back into
the wood) and the seams sealed with sintel clamped moss
caulking – was probably built in Holland (somewhere near
Amsterdam).
Historical sources indicate that there were many different
names in use for types of late medieval ships, both seagoing
vessels and craft that navigated the inland lakes and waterways. To date, none of these names can be linked with any
certainty to the finds in Western Europe, which now number in the dozens. The cog seems to be the only exception.

29.3 The groups of vessels in the
cog-building tradition
Even when the first find was published (the Marknesse cog,
Chapter 12), Modderman already noted that it involved a
small type of cargo vessel.4 Written sources mention cogs,
small cogs and boats.5 A ‘new’ element in this study is
that the similar, characteristic features of the construction
method and components of the various vessels are essentially identical, and that almost all vessels found to date
from the period in question and a specific region were built
according to this method.6 As such, they provide the archaeological and structural evidence that there were indeed
large and small cogs. It is very likely that the other, smaller
inland vessels that had some or all of these features would
have been collectively referred to as boats. It has also become clear that there is no definitive cog as a type of ship,
but rather as a building tradition according to which these
vessels were constructed, although the craft themselves
varied widely in function and dimensions. It seems obvious
that the large, seagoing cog must have been a prominent
and inspiring vessel within that diverse range of cogs,
3.
4.
5.
6.
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from the perspective of the inhabitants of north-western
Europe at that time. Even now, when the world’s largest
container ship sails into the port of Rotterdam, its arrival is
considered big news. One could call the large cogs the first
‘container ships’ of the Late Middle Ages, or the Hanseatic
period. Figure 29.1 shows the contours of all the vessels
covered here, depicted at the same scale.
29.3.1 COGGHEN: large (Hanseatic) cogs
Among the known shipwrecks with cog features, some
stand out because of their length and height. In contrast
to e.g. other types of ships from the same period (insofar as
this could be determined thus far), the amidships height
of the sides of the 14th/15th century vessels is particularly
remarkable (4 m or more). This height is also linked to
crossbeams that protrude through the shell. The length
from stern to stem is 20 m or more, while the lengthwidth ratio across the gunwales does not exceed 3.2:1.
The Nijkerk-I cog, which was most probably built towards the middle of the 13th century, was over 18 m in
length and had a gunwale height of almost 3.5 m. The
dimensions used for such vessels may have been characteristic of that period and/or in a specific region. In any case, it
certainly seems acceptable to assume that the vessels with
cog-like features, crossbeams protruding through the shell,
the specified dimensions, and a length-width ratio over the
gunwales of 3.2:1 or less, are the COGGHEN mentioned in
the written sources: the large, seagoing (Hanseatic) cogs.
Unfortunately, there have not (yet) been any archaeological finds of 12th/13th-century vessels with crossbeams
protruding through the shell along the English and
French/Flemish coasts of the Channel – the vessel (referred
to as a nef ), that is probably depicted on various contemporary city seals. As far as the dimensions of these ships
are concerned, it is therefore impossible to say anything
with certainty, but I do not think they would have been
much different from those of the large cogs.
In the Netherlands, Germany and Flanders, five or six shipwrecks would qualify for designation as a ‘Hanseatic cog’.
There are another six shipwrecks from the Netherlands,
Denmark and Flanders which were less intact, which could
almost certainly also be given that designation. They are
shown in Tables 1 and 2, together with the (approximate)
main dimensions to the extent that they are known or
have been approximated. The probable periods in which
the vessels were built are also stated.

Vlierman 2002, 142 and idem 2004, 28.
Modderman 1945, 81.
Luns 1985, 36.
Most probably the region roughly situated between the Danish southern border (Jutland) and the north-western German coastline of the North Sea
and Baltic Sea in the north, from Flanders to the Lower Rhine area in the south, and in between the eastern coast of the Zuiderzee and the IJssel river
basin.

Nijkerk-I

Ens

Almere-I

Rutten

Dronten-I

Antwerp-1

Kraggenburg

Swifterbant

Antwerp-2

Doel-I

Almere-II

Antwerp-3

Nijkerk-II

Marknesse

Antwerp-4

Doel-II

Kuinre

Dronten-II

Bremen

Spakenburg-I

K73/74

Kampen (IJssel)

Antwerp-5

Boat near the IJssel cog

Spakenburg-II

L 89

G37

B55 I

Enkhuiserzand

Medemblik
Fig. 29.1.

?

Overview of all discussed vessels in the cog-building tradition: hull contours with the keelson/mast step and location of the mast (scale 1:100).
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The dimensions of the Doel-I cog, the Kampen (IJssel) cog
and the Enkhuizerzand cog are (rough) estimates. They cannot be determined precisely yet; the wreckage from Doel-I
was upside-down and had sagged, collapsed and warped in
the middle, while the data on the Kampen (IJssel) cog are
not yet available, and the Enkhuizerzand cog has not yet
been excavated.7 It will be necessary to wait for the reconstructions of the ships’ hulls. A striking feature in the five
14th and 15th-century cogs is the seemingly near-identical
lengths from stern to stem, the heights of the sides, and the
length-width ratio across the gunwales. Moreover, measured at gunwale height, they are all 10-20 cm wider in the
forebody than in the afterbody, at similar distances from the
stern and stem. The width of the Nijkerk-II cog is distinctive. It is very likely that this strikingly larger width is the
result of the presumed renovation/adaptation of the ship in
relation to a possible later function, which may have been
military in nature. It is also worth noting that the older
Nijkerk-I cog is one step smaller than the other five.
The first four cogs in the table, but also the Kolding,
Rutten, Kraggenburg, Doel-II and Vejby cogs, had a long
keelson with an integrated wider mast step section. It is
a long, heavy beam that was mounted over the frames
and above and over almost the entire length of the keel
plank. The keelson is also referred to as the inner keel and
is primarily intended to add longitudinal rigidity to the
structure of the underwater body. In vessels with cog-like
features, this long keelson has only been established with
certainty in the large ships. It has not yet been confirmed
in the Enkerhuizerzand cog. However, this type of keelson
with mast step section is not reserved to large cogs, nor to
the cog-building tradition. In fact, we already see it in the
large river vessels dating from Roman times (such as the
Zwammerdam 2 and the Woerden 7), but also in the mid16th century (for example in the Mary Rose, the flagship of
Henry VIII, and in the large, armed and completely clinker-built ‘hulk’ on lot U 34 in Eastern Flevoland)8 and in
later vessels.

Regarding the find at Kraggenburg, it can be noted that
hardly anything can be said about the dimensions of the
vessel. The wreckage comprises most of the ship’s bottom
with about ten frames (or partial frames), a large part of –
very unusually – a keel beam (in two parts), the stem hook
and a part of the keelson with mast step section. Sintel
clamps on the carvel seams on the inside, and presumably
carvel seams that (nearly) covered the entire thickness of
the planks in a reverse V-shape, are only seen on a few
older vessels. The dimensions of the large cogs that were
not found fully intact have been estimated as accurately as
possible based on the available data and by means of comparison to the first four vessels listed in table 1. The ship
from Kollerup,9 which was built around the mid-12th
century, was – due in part to the lack of crossbeams protruding through the shell – a completely different ‘large’
vessel with cog-like features, with a lower construction.
The reconstructed comparable dimensions are approx. 20.0
m long, approx. 6.0 m wide and approx. 2.2 m high respectively. The ship had a recess in a floor timber for the base of
the mast. The shipwrecks in the IJssel before Kampen, on
the sand flats of the Enkhuizer- zand and in the Zeebad in
the IJsselmeer near Medemblik (Chapters 23 and 24 and
Section 25.1) should be investigated further in order to obtain more certainty about the constructions and dating, etc.
The Kampen (IJssel) cog
With regard to the Kampen (IJssel) cog, it should be noted
that the information provided for this purpose has been derived from the published data in the report of the field evaluation by Waldus et al. from 2012 and the preliminary conclusions I derived from that. The descriptions of all the other
cogs in this study as well as the analysis and conclusions
on these vessels were ready by the end of 2014. They have
remained unchanged. The actual dimensions, construction
and reconstruction etc. of the Kampen (IJssel) cog as they
are now known have been incorporated into chapter 23 and
the accompanying plates. The (divergent) conclusions drawn
from this wreckage with regard to e.g. changing construc-

Table 1. Approximate dimensions of the large (Hanseatic) cogs that were most completely recovered
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Ship

Length from stern to stem

Greatest width

Height amidships

Construction dating

Nijkerk-I

18.3 m

6.9 m

3.4 m

1225 - 1250

Doel-I (B)

ca 20.0 - 21.0 m

ca 7.0 - 7.5 m

ca 4.2 - 4.7 m

1325 - 1330

Nijkerk-II

20.0 m

8.7 m

4.3 m

1325 - 1350

Bremen G)

21.0 m

7.8 m

4.2 m

1380

Kampen (IJssel)

ca 21.0 m

ca 7.0-7.5 m

ca 4.0 m

1400 - 1450

Enkhuizer zand

> 20.0 m

?

?

1470 - 1485

7.
8.
9.

The Kampen (IJssel) cog was salvaged in early 2016.
Rule 1982, 14; Vlierman 1997, 26 fig. 17.
Crumlin-Pedersen 2000, 234, 238 and 239; Daly, Eriksen & Englert 2000, 61.

tions and the development of the large seagoing cog in the
15th century are provided in the summary of chapter 23.

This also applies to the oldest seal of Elbing (1242), while
the cog on the second seal from this city from ca 1350 does
depict protruding crossbeams. The seals of Wismar from ca
1250 and ca 1350, the seal of Vlaardingen (ca 1300), the
seals of Danzig from the second half of the 13th century, ca
1300 and ca 1400, the seal of Gollnow (the younger, secret
seal dating from the 14th century), the seal of Kiel (14th
century), the seal of Kuinre ca 1400, the seal of Genemuiden
presumably from the first half or middle of the 15th century,
and the oldest seal of Nykøbing (15th century) also belong
to this group of vessels. In particular, the seals of Gollnow,
Kuinre, Genemuiden and Nykøbing seem to depict vessels
that are not very large. For that reason, it is quite possible
that we are not dealing with small seagoing vessels, but perhaps rather with small cogs for inland lakes and waterways
and in the Dutch situation specifically the Zuiderzee and the
waters of South Holland and Zeeland.

Certain characteristic building elements and constructions in
the case of a few large cogs may possibly indicate a Heerkogge
or war-cog or a trading vessel that also had a military function, while clear differences (in details) can be indicated
between the 13th-, 14th- and 15th-century vessels. For
instance, rather than thick wooden treenails, thick iron bolts
were increasingly used in the beam constructions, and the
extent to which the shell seams were sintel clamped began
to decrease in the second quarter of the 14th century. The
seams of the clinker-built sides were initially made watertight using sintel clamped moss caulking on the inside
as well as the outside. After that, they were no long sintel
clamped on the outside. From ca 1400 onwards, the ends of
the planks were probably also gradually nailed into rabbets
in the sides of thicker and wider stern- and stemposts rather
than ending against each other on the mitred fore or aft side
of the stern or stem. In the course of the (second half of the)
15th century, the construction consisting of keel plank/stern
and stern- and stem hooks/sternpost and stempost was replaced by a keel with a stern- and stempost placed on it.

Four or five shipwrecks from Flevoland can probably be
counted among the small seagoing cogs. These vessels, like
the large cogs described above, have a length-width ratio
of 3.2:1 or less across the gunwales, do not have protruding crossbeams, and have sides approximately half as high
as those of the large cogs. In these ships, the beams are
transverse connections that are fastened into place on the
inside of the sides. The shipwreck of the Dronten-I cog has
provided the most information to date. The Spakenburg-II
cog seems to be fairly complete. Van de Moortel11 assumes
that the inwale which was fastened against the upper edge
of the highest shell strake found was also the upper edge
of the relatively low gunwale. The model made by J. van
der Zee from oak on a scale of 1:10 (fig. 15.17) also made
that assumption. Re-examining and reconstructing the ship
on paper in the context of this study provided additional
information about a possible function as a working vessel
for bringing up sunken objects or e.g. pile-driving into the
beds of lakes and waterways. Table 3 shows the approximate
dimensions of the reconstruction by Van de Moortel. The
approximate dimensions of the reconstruction in this study
are shown in brackets behind those figures.12

29.3.2 CLEENE COGGHEN: small cogs
The smaller seagoing cogs
Ewe depicts a large number of seals which depict the characteristic hull shape of the cog (Section 4.1), but do not show
any beams protruding through the shell.10 For that reason,
it can be assumed that we are probably dealing with smaller, seagoing cogs in those cases. The oldest example is the
seal of Staveren (first half of the 13th century). The second
seal (from the second half of the 14th century) also lacks
this information about the construction, although it does
very explicitly indicate the overlapping planks. The seals of
Stralsund from the 13th century, the second half of the 13th
century, ca 1300 and 1329 respectively do not have any protruding beams, although many other details were depicted.

Table 2. Approximate dimensions of six large (Hanseatic) cogs that were less than intact upon discovery
Ship

Length across stern to stem

Greatest width

Height amidships

Construction dating

Kolding (DK)

ca 18.5-19.5 m

?

?

1190-1210

Rutten

22.4 m

9.5 m

4.5 m

1275-1285

Kraggenburg

?

?

?

1310-1320

Doel-II (B)

ca 18.9-19.6 m

ca 6.5-6.7 m

ca 3.8-4.1 m

1330-1350

Vejby (DK)

ca 16.0-17.0 m

?

?

ca 1375

Medemblik

? (bottom ca 15 m)

? (bottom ca 3.6 m)

?

15th century

10. Ewe 1972.
11. Van de Moortel 1991.
12. See chapter 11 and plates 11.I to 11.IV.
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Only limited data is available for the other three vessels
from Flevoland, because they have not (yet) been fully
excavated and documented. Vessel 5 of the vessels found
in 1884 in the Lefèbvre Dock in Antwerp13 can very probably, judging from the shape of the drawing of the top
view (figs 3.2 and 26.26), also be considered part of this
group. The dating assumed by Hasse on the basis of the
soil profile (first quarter of the 15th century) seems less
acceptable: according to the drawing, the ship was situated partly below vessel 2, which he dated to the beginning
of the 13th century. The sintel nails used in vessel 2 suggest that the vessel may be even older than that (second
or third quarter of the 12th century).14 It therefore seems
quite possible that vessel 5 was older than that.
In contrast to the large cogs, the smaller cogs do not have
a long keelson. The Dronten-I cog had a recess in a floor
timber for the base of the mast. This cannot (yet) be said
of the Swifterbant cog, but it is most likely the case with
this ship as well. The Antwerp 5 had a short mast step that
was fastened into place on two floor timbers or planks. The
Almere-II cog may have had a short mast step attached to
the frames, but this is not certain. Due to the estimated
gunwale heights amidships and at the stem (2.5-3.0 and
approx. 4.0 m respectively), it can therefore not entirely be
ruled out that this shipwreck was a large or mid-sized cog.
Even less can be said with certainty about the Kuinre cog.
Judging by the shape, dimensions and height of the stern
and the approximate dimensions derived from that, the
vessel can be counted among the smaller seagoing cogs. If
the burned frames and keelson did indeed come from this
ship, which seems very likely, then this would be the only
smaller vessel so far that had an integrated mast step in a
long keelson. The Spakenburg-II cog had two (possibly
originally four) chocks placed against the sides, in which
the poles of a hoisting construction were probably placed.
The approximate main dimensions of the Dronten-I cog
have been reconstructed. The dimensions shown in Table
3 for the other five vessels are (provisional) assumptions.

Like the long keelson in the large cogs, the recess for the
base of the mast in a floor timber or plank was not limited
to the cog-building tradition and the Hanseatic period,
but seen as early as Roman times.15
The vessel that can be defined as a mid-sized cog that was
suitable for sailing on the inland lakes and waterways as
well as the Zuiderzee and the Waddenzee is the presumably
15th-century wreck from lot G 37 in the Noordoostpolder
(Section 25.2). However, the excavation data for this shipwreck must first be fully worked out in order to obtain
more certainty about this. It differs from the other, older
cogs in the use of a keel with a stern and stem placed on
it instead of a keel plank that is extended aft and forward
with stern and stem hooks. The stern and the mast step
have remained intact and may possibly be able to provide
more certainty about the dating by means of dendrochronological analysis. For the time being, the shipwreck has been
classified among the small, seagoing cogs.
The small cogs for inland waterways and the Zuiderzee
As already noted above, the vessels on the 14th and 15th
century seals of Gollnow, Kuinre, Genemuiden and
Nykøbing may be more suitable to be interpreted as small
cogs for inland waters and the Zuiderzee. In the case of
Gollnow and Nykøbing, the Zuiderzee should, of course,
be replaced by the Oderhaff and River Oder respectively,
and the waters between the Danish islands of Lolland and
Falster. Without any doubt, the vaulted painting on the
south side of the Oude Kerk in Amsterdam (fig. 29.2) depicts such a late 14th-century inland cog. Two open sailing
ships can be seen on the beautiful miniature from the Apocalyps in Dietsche, which is discussed in section 29.3.5 below.
These are also clearly examples of the small cogs referred to
here, which were loaded with goods transshipped from seagoing vessels and transported inland. Dutch shipwreck finds
that belong to this group of inland cogs are the Ens cog, the
Marknesse cog, the Spakenburg-I cog and the Almere-I cog.

Table 3. Approximate dimensions of the six or seven small seagoing cogs
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Ship

Length from stern to stem

Greatest width

Height amidships

Construction dating

Dronten-I

15.8 m

5.2 m

2.1 m

1300-1325

Swifterbant

ca 15.0 m

ca 5.0 m

ca 2.0 m

1300-1325

Almere-II

16.5-17.5 m

ca 6.3 m

ca 3.2 m

1325-1350

Kuinre

ca 13.0 m

ca 5.0 m

ca 1.8 m

1350-1375

Antwerp 5 (B)

11.5 m-13.0 m

4.0-4.5 m

1.5-1.8 m

1400-1425
(13th century?)

Spakenburg-II

11.75 m (12.3 m)

4.3 m (4.5-4.7 m)

1.2 m (1.9 m)

1415-1430

G 37 NOP

ca 18 m

5-5.5 m

2-2.5 m

15th century

13. Hasse 1907.
14. Vlierman 1996a, 63-13; Vlierman 2002, 132.
15. Vlierman in preparation b; for example the Bruges boat and Mainz 3.

Fig. 29.2. Small cog with spritsail. Vault painting in the Oude Kerk
church, Amsterdam, ca 1400. Photo: Oude Kerk, Amsterdam.

The approximate width of the Almere-I cog shown in the
table between brackets is the largest width across the gunwales as I have now assumed it. All other vessels analysed
and reconstructed in this study were found to have a slightly
larger width in the forebody than at a similar position in the
afterbody. The reconstruction shown by Hocker16 has the
lines that were customary in cargo ships for inland navigation in the Netherlands in the 18th-20th century.
29.3.3 SCHUTEN: boats with cog-like features
Chapter 26 briefly covers a number of small vessels
(schuyts). They characteristically have at least some features of the cog-building tradition. This chapter also
includes several excavated vessels where corresponding
characteristics have also been established. However, as far
as their dimensions are concerned, they would certainly
not be included in that category. The types of these ves-

sels are not known, but they should be mentioned in this
study. The Schuten or boats include the early examples
from Antwerp (several 13th or possibly even 12th-century
barges and boats for inland navigation), 13th-century ship
wood from ’s Hertogenbosch, a river-barge from Kessel
(Noord Brabant) dating from ca 1500, and several vessels
dating from the 15th and even 16th century from Flevoland and near Kampen in the IJssel. Unfortunately, it
is not possible to say anything with certainty about the
finds from Antwerp with regard to construction, steering and other cog-like features, because the relevant data
were not recognised, not sufficiently determined and/
or not sufficiently recorded during the discovery of the
vessels and their description. This is fully understandable,
since archaeological knowledge about medieval ships and
similar finds was still almost non-existent at the end of
the 19th century. In fact, we can conclude that Hasse, in
publishing his work17 and despite the limitations mentioned above, has produced a valuable document about
vessels from the beginning of the Late Middle Ages/
the cog-building tradition in the Netherlands. Vessels 1
through 4 are in any case the earliest examples from the
Low Countries where it is possible to speak with certainty
of constructions and structural details that are part of the
cog-building tradition. The small seagoing cog (number
5), which can be designated with certainty, also indicates
that vessels from this building tradition were sailing in
Antwerp waters during the period in question. The remarkable custom of applying nails to the clinker-built
constructions from the inside as well as the outside, which
was also determined in the find of 13th-century ship wood
from ‘s-Hertogenbosch and in the Kessel barge from ca
1500, suggests that it can cautiously be concluded that
this may have been the custom at that time and in that
part of the Low Countries. This method of fastening the
planks together was also found in the Dronten-I cog.
The use of double-clenched nails (folded down twice from
the inside and the outside, with the nail tips pounded
back into the wood) was already observed in the large river
vessels from Roman times. On the few known carvel-built
finds of Celtic/Roman seagoing vessels (Section 3.2), it was

Table 4. Approximate dimensions of the four small cogs for inland waterways and the Zuiderzee
Ship

Length from stern to stem

Greatest width

Height amidships

Construction dating

Ens

11.2 m

3.5 m

1.5 m

1225-1275

Marknesse

14.8 m

4.65 m

1.6 m

1340-1350

Spakenburg-I

15.2 m

4.8 m

1.7 m

1385-1400

Almere-I

15.2 m

4.2 m (ca 4.5 m)

2.0 m

ca 1400

16. Hocker & Vlierman 1996, plate 3.
17. Hasse 1907.

759

only done from the outside. On the similarly carvel-built
vessel Port Berteau II,18 probably built shortly after 600
(still after Late Antiquity), the planks are fastened onto the
frames not with the mortise-and-tenon joints used in the
Roman vessels in the Mediterranean, nor the clenched nails
of the seagoing Celtic/Roman vessels, but with wooden
treenails. The plank ends were nailed against the sides of
the stern and stem. According to the reconstruction by
Westphal, the part of the stem that was found curves along
the underside into the keel and is fastened on top of it
(derived from the Roman finds). However, the connections
between the keel and the stern and stem were not found,
so there is no certainty about that. The vessel was 14.6 m
long, 4.8 m wide and 1.4 m high and equipped with crossbeams protruding through the shell. The seams were sealed
with caulking made from plant material. In the construction of the sides, in addition to the usual planks, several
thicker, rounded specimens were also used. This can also be
seen in the 11th-century log-boats with gunwales found at
Van Hoornekade and the Waterstraat in Utrecht19 and in
the river barge at the final findspot.

29.3.4 13th-century river vessels
It seems very plausible, based on dendrochronological
research, that the finds of the river vessels Meinerswijk 2,
Amsterdam and Rotterdam 420 are examples of a shipbuilding tradition from the region comprising the major river
basins of the Rhine, Moselle and Meuse. This tradition
may have extended in the Rhine basin all the way to the
upper reaches of the IJssel river. Unfortunately, it was not
possible to determine the dendrochronological dating and
provenance of the wood from the ship find in Hattem.21
What the vessels in question have in common is that the

clinker-built shell planks were fastened with small wooden
treenails, in contrast to the cog-building practice of using
double-clenched nails, which were folded down twice and
pounded back into the wood. In particular, the gradual
transition from carvel-built bottom to clinker-built sides
and the sintel clamped moss caulking used in the vessels
from Amsterdam and Hattem show a clear resemblance
to the cog-building tradition, or perhaps rather show evidence of its influence. In any case, the (late) 13th-century
age of the vessels indicates that the construction method
using treenails may have persisted for a long time in these
regions. It is striking to note the difference between the
nails in the clinker-built fastenings of the Antwerp vessels
and the few other ship wood finds from the south-western
Netherlands dating from the same period or even earlier.
Although some construction details and the caulking method do seem to indicate some kinship with the cog-building
tradition, the vessels therefore cannot be considered cogs.

29.3.5 A miniature displaying the full spectrum of
cogs and boats
In the Apocalypse in Dietsche, presumably made between ca
1403 and 1409, twenty-three very beautiful and colourful
miniatures are depicted.22 Five of them depict vessels. One
of these (fig. 29.3) shows five different types of vessels,
which can undoubtedly be interpreted as a large seagoing
vessel (a cog?), two small cogs and boats which were most
probably built in line with the cog-building tradition.
First, the large cargo vessel with a single mast and a crow’s
nest. Towards the stern, we see a stern rudder and a castle.
The hull is not very realistically depicted. The shell strakes
rise very sharply towards the stern and stem, which is why it
would initially be logical to consider e.g. a hulk. However,

Table 5. Approximate dimensions of barges and boats with at least some features of the cog-building tradition
Ship

Length from stern to stem

Greatest width

Height amidships

Construction dating

Antwerp 1 (B)

ca 20.0 m

ca 4.0 m

ca 1.5 m

1125-1175

(1275-1300)

Antwerp 2 (B)

ca 15.0 m

ca 3.0 m

ca 1.2 m

1125-1175

1275-1300)

Antwerp 3 (B)

ca 13.0 m

ca 2.5 m

ca 1.2 m

1125-1175

(1275-1300)

Antwerp 4 (B)

ca 9.5 m

ca 2.0-2.5 m

1.2-1.5 m

1125-1175

(1275-1300)

’s-Hertogenbosch

? (fragment)

?

?

ca 1250

Dronten-II

9.0 m

2.5 m

0.9 m

after 1296 AD, (1425-1475)

Dronten (K 73/74)

15,8 m

Kampen (IJssel, object 14) >11.25 m (ca 15-16 m)
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2.4 m

0.8 m

ca 1425

ca 2.0 m

ca 0.8 m

1400-1450

Lelystad B 55

ca 23.0 m

ca 5.0 m

ca 1.2 m

1450-1500

Kessel (N.Br.)

ca 12.5 m

ca 2.1 m

ca 0.7 m

ca1450-1550

Dronten (L 89)

ca 20.0-21.0 m

ca 4.0 m

ca 0.8-01.9 m

ca 1550

18.
19.
20.
21.
22.

Westphal 2004, 9-21.
Van de Moortel 2011, 90-95 and fig. 10.
Respectively: Reinders 1983, 15-20 and 40-41; Vlierman 1995, 91-104 and Van Holk 2001, 103-117.
Vlierman 1996b, 115-119.
De Hommel-Steenbakkers 2001.

Fig. 29.3. The miniature Folio 21r: 15th-century miniature in Apocalips in Dietsche 18. Chliché Bibliothèque nationale de France, Paris.
From De Hommel-Steenbakkens 2001.
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given the dating of the miniature and the ship’s single mast,
it is more likely that this vessel may have been intended to
be a cog. It is possible that the miniature painter had never
seen a large cog before, or never taken a close look at one. A
dinghy is attached to the ship by a rope. Between the seagoing ship sailing away and the walled city lies a vessel that
can undoubtedly be described as a small cog, as they are now
known from archaeological finds. This ship has in fact been
faithfully reproduced. It has a single mast, a rolled-up mainsail, a stern rudder with tiller and a stempost protruding
above the gunwale and a (covering) inwale. It is also clear to
see that a false stem has been placed against the stempost. A
cargo consisting of various items (barrels, sacks and a chest)
is displayed in the open vessel.
Next to the ship, there is a small boat with a platform at
either end and a transverse connection amidships. A slightly
smaller vessel is depicted behind/above this small cog. It
also has a single mast and a small mainsail, and the person
seated in the afterbody is rowing the little ship. The oars
rest between two dowels in the inwale. The person, like all
the other figures in the miniature, is depicted facing the
viewer. He is rowing backwards, although the little ship is
sailing forwards. The miniature painter apparently thought
this contradiction was less relevant, but did attach importance to the fact that the vessel could be both sailed and
rowed. Three sacks containing goods are lying amidships
in the vessel. The little ship has a lot in common with the
small cog. Both of the vessels could be considered boats.
This impression of several vessels in action tells a comprehensive tale about the most important mode of freight
transport in north-western Europe in the Late Middle Ages.
A seagoing vessel known as a Cogghe or cog would retrieve
goods from distant countries. Using Cleene cogghen or small
cogs, these goods were then transported from the seaports
further inland (via the Zuiderzee, the Scheldt estuary and
the major rivers), and then transferred to the even smaller
cogs and Schuten or boats, which sailed, rowed and poled the
goods to locations inaccessible to the other vessels.
29.3.6 Small cogs in the Digestum Vetus from 1456
The Kampen city chronicle known as the Digestum Vetus
also contains, among other things, two lesser-known
drawings by the city archivist depicting six small vessels
(two of which are most probably cogs) as well as a large
cog and a smaller vessel (figs 29.4a and b).23 The last vessel, according to the accompanying text, may be a boeijer
or a pleijt, both of which were shallow-draft coastal vessels
used in that region. They are highlighted here because
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four of the vessels shown clearly depict a curved canopy
over the hold. From the miniature described above and
from archaeological finds, until I became aware of the
drawings in the Kampen city chronicle in 2018, I had
suspected that the small cogs were probably open.

29.4 Characteristics, construction
sequence and catalogue
This section analyses and discusses the results of the technical investigation of the shipwrecks and indicates the extent
to which the results correspond to or deviate from the information known and published up to circa 2000. In addition,
the section once again covers the features of the cog-building
tradition and additional characteristics, and the most important data and details are presented in a catalogue of all finds.
Reinders discussed the characteristic structures of the nine
shipwrecked cogs from the IJsselmeer polders that were
known in 1984.24 He successively covered the keel plank,
the stern- and stem hooks, the sternpost and stempost, the
shell strakes of the bottom and sides, the fastenings of the
shell strakes of the bottom and sides onto the stern and
stem, the fastenings of the overlapping planks, the caulking
method, the scarfs, the construction of the mast step and
the crossbeams (protruding through the shell). One of the
nine finds he covered, the stern hook from lot R 1 in the
Noordoostpolder, was later completed with the fully preserved sternpost. When the sternpost was found, it soon became clear that the entire construction of the afterbody had
been found not on lot R 1, but on lot M 133 nearby. During
this study, it was discovered that the stern construction was
probably part of a cog that had already been found in 1943,
of which only two photographs have survived (Chapter 13,
the Kuinre cog). The typical maritime names and descriptions are explained in the glossary and in figure 1.4.

29.4.1 Characteristics
A slightly different approach to the constructions and ship
parts has been chosen here, in which the descriptions by
Reinders are reiterated. They are supplemented with the
data on the other cogs from the Low Countries that are now
known. For each construction element, a detailed description is provided as to what this supplementary information
has yielded and whether or not there is confirmation of the
previous analyses. The characteristics listed in section 2.4
could be determined on the basis of the Bremen cog and
several Dutch and Danish finds. They have been in general

23. Schilder 1983, text and figs 106 and 112. For text on 106, see footnote to section 28.2.4.
24. Reinders 1985a.

Fig. 29.4a. Six vessels (small cogs) on the river Reeve near Kampen. City statute book Digestum Vetus, 7 August 1456. Municipal Archive, Kampen.
Schilder 1983, drawing 106.

double-clenched nails (folded twice and driven back
into the wood).
• The plank seams of the shell were sealed with sintel
clamped moss caulking.
• Beams that protrude through the shell with heavy
knee sections/bulkheads placed on top of them which
provide the connections at deck height and above.
All structural elements, the caulking method and the
lines of the ship are discussed in the following sections:

b. A large cog and a boeijer or pleijt. City statute book Digestum Vetus,
21 August 1456. Municipal Archive, Kampen. Schilder 1983, drawing 112.

use since around 2000, at least for the large sea-going cogs.
They are repeated here. These characteristics, or at least the
majority of them, are found in all excavated vessels in the
cog-building tradition. The characteristics are:
• A keel plank with stern and stem hooks and a plumb
sternpost and stempost.
• An underwater body that is relatively slender aft and
forward and relatively flat and wide amidships.
• A carvel-built bottom which transitions aft and forward into a clinker-built construction.
• The planks of the carvel-built part of the bottom are
not fastened to each other, but connected by means of
the frames.
• Clinker-built and everted sides.
• The clinker-built planks were fastened together with

1. The bottom: the keel plank with stern and stem
hooks, sternpost and stempost, and the bottom
strakes
2. The sides
3. The caulking method
4. The frames, mast step, ceiling boards and inwale
5. The crossbeams, and/or transverse connections
6. The decks and castles
7. The rudder, mast and sail and the ropes and blocks
8. The lines of the ship and the length-width ratios

1 The bottom: the keel plank with stern- and stem
hooks, sternpost and stempost, and the bottom strakes
Keel planks
The bottom is a composite construction consisting of the
keel plank with stern- and stem hooks and two or more
bottom strakes. Reinders had determined that all finds
from the former Zuiderzee area had a keel plank that varied in width between 18 and 34 cm and had a thickness
or height of 7-10 cm. They deviated from vessels dating
from the Viking era, and the vessels from the following
period up to ca 1200 from Denmark and England, and the
vessels from the Slavic ship-building tradition. All these
vessels had a T-shaped keel in cross-section, with the first
bottom strakes nailed to the underside of the protruding
parts of the top of the keel. With the cog finds from the
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Low Countries that are now known, it has become clear
that the variation was even greater than previously presumed. The keel plank width amidships varied between
20 and 52 cm. Most were elliptical with straight ends
(the scarfs with the stern and stem hooks). At those scarfs,
the planks were generally wider on the forward end than
on the aft end, varying between 10 and 42 cm; the width
was sometimes the same forward and aft. A few cogs had
a straight keel plank that was slightly wider forward than
aft. The thickness of the keel planks on all these ships varied between 4 and 16 cm. On the Kraggenburg cog, the
cross-section is nearly square (13x15 cm). The small Ens
cog could almost be said to have a keel beam. In addition,
skegs and a shim had been inserted under the stern- and
stem hooks and in between, elevating the keel even higher.
In cross-section, the keel planks were almost rectangular,
usually slightly trapezoidal, with the widest side being at
the top/inside of the vessel. Amidships, the difference in
width between the top and bottom did not exceed a few
centimetres. As the plank narrowed towards the stern and
stem, the trapezoidal cross-section tapered steadily, continuing smoothly into the keel sections of the stern and stem
hooks. The sides of the keel planks were smooth. These
strakes were not fastened into place on the keel plank. On
the one hand, the variation in the execution of the keel
planks is related to the dimensions of the ship in question;
on the other hand, it may also have been a design used at
a certain shipyard. The term ‘keel plank’ has been chosen
if the plank thickness is no more than 3 x the thickness of
the shell planks of the ship. In most cases, the keel plank
was short. It was extended aft and forward by the horizontal
section of the stern- and stem hooks. Together they formed
the total length of the keel.
Stern- and stem hooks
The most eye-catching and remarkable structural elements of cogs are the stern- and stem hooks. The cog
builders most likely did not have the courage or knowhow to make a keel with a sternpost and stempost on the
ends: a construction that would create a seam between the
two structural elements at two very crucial and vulnerable
points. This was certainly not preferable if we assume, for
example, that the ships (regularly) landed along a coast or
were beached on the mud flats. It is almost certain that this
was a reason, in the earliest vessels, to opt for a (strong) naturally grown knee-shaped piece of wood for this transition
from keel to stern and stem, with one section comprising
the extension of the keel plank and the other comprising
the lower part of the rising sternpost and stempost. The
stern- and stem hooks can be compared to the connecting
pieces between the keel and the stern and stem in vessels
764

25. Crumlin-Pedersen 1967, 99.

from the Scandinavian or Nordic shipbuilding tradition.25
The construction was probably very satisfactory, because it
was maintained until well into the 15th century.
The stern- and stem hooks were made from a section of a
tree consisting of a trunk and connected branch, where the
trunk was used for the keel plank section. The keel plank
sections of the stern- and stem hooks were in principle –
usually depending on the dimensions of the vessel – short or
long, with the section for the stem hook being longer than
the section for the stern hook. The stem hooks were generally also more robust than the stern hooks, sometimes remarkably heavy (Dronten-I cog). Stern- and stem hooks were also
used with a long keel plank section. In that case, the sternand stem hooks were fastened to each other with a sloping
flat scarf about amidships, i.e. without a short keel plank
in between (Doel-II cog). The stern- and stem hooks were
attached to the keel plank with flat sloping scarfs. The scarfs
started at the top towards the stem and ran sloping downwards and abaft (moving in the direction that the vessel
would sail). The overlapping sloping parts of the stern hook
and stem hook and the keel plank were fastened together
with at least two rows of nails, and sometimes four rows in
larger vessels. The number of nails per row also varied. If
there were two rows of nails at a scarf, one row was driven
upwards into the wood from below, and the other row was
done in the other direction. The protruding nail tips were in
principle folded down twice and driven back into the wood
(double-clenched nails). Sometimes they were driven in
blind (i.e. not protruding through the wood). The cross-section of both the keel section and the stern- and stem section
of the stern- and stem hooks was trapezoidal, just like the
keel planks. This trapezoidal shape tapered steadily downward towards the aft and forward ends of the keel section
and the stern- and stem sections. The aft end of the small
cogs was often no wider than approx. 6 cm. Rabbets were
notched into the sides of the stern- and stem hooks, in both
the horizontal section and the stern- and stem sections, and
the ends of the bottom strakes were nailed into the rabbets.
In the keel plank section, this was not done along the entire
length. Sometimes the end of the outermost bottom strake
was (also) nailed onto the sternpost and/or stempost.
The point of connection with the sternpost and stempost
was also a sloping flat scarf. The lower end of the scarf
generally started at or just above the keel section and ran
sloping upwards towards the aft and forward side of the
stern and stem respectively. The knee shape of the stern- and
stem hook was still in use in the early 15th century, but was
no longer part of the keel plank. It has been established in
smaller vessels from that time that the construction was the
full sternpost and stempost with a knee-shaped lower sec-

tion that was placed on the middle bottom strake and generally protruded partly beyond the end of the plank on the
forward end to protect the cross-cut end of that plank. The
keel section of the sternpost and stempost gradually became
shorter and shorter. In the course of the 15th century, the
stern- and stem hooks completely disappeared, coinciding
with the placement of the sternpost and stempost directly
on the keel. Sometimes the sternpost and stempost were
also fastened into place partly on top of the keel and partly
against one of the sides of the keel with a flat nibbed scarf.
In both cases, the knee joint was then replaced by a filler
piece connecting the keel to the stem and sometimes to
the stern, known as the deadwood. There are also examples
known where the keel (or keel plank) was left thicker at the
ends, forming what could be referred to as the keel plank
section of the stern and stem hooks. The sternpost and stempost were then placed on this thick end.26
Sternposts and stemposts
The sternpost and stempost were placed on the sloping flat
scarfs of the stern- and stem hooks. They were generally only
fastened to each other with a few nails through the thin end
of the scarf of the stern hook, stem hook, sternpost and/or
stempost. Sometimes these fastenings were supplemented by
a wooden treenail. The sternpost and stempost were straight
and trapezoidal in cross-section, with the widest side on the
inside of the ship. They generally tapered towards the top.
The width usually remained the same. In a few cases, the
sternpost and/or stempost also widened towards the top. The
thickness of the upright section of the stern- and stem hooks
is usually also the thickness of the base of the sternpost and
stempost. However, sometimes the sternpost and/or stempost was thicker, not only resting on the scarf but also on
the (usually thicker) end of the keel section of the stern hook
and/or stem hook respectively. The overall impression is that
this was particularly common in inland cogs that may have
been specially built for heavy transport, e.g. building materials. All cogs have straight, raked stern- and stem constructions, in which the stem would in principle have a greater
rake. The difference between stern and stem was sometimes
minimal. In 13th- and 14th-century vessels, the rabbets for
securing the ends of the shell planks did not, in principle,
continue into the sternpost and stempost. Only the ends of
the bottom strakes were nailed into a rabbet in the sternand stem hooks. The plank ends of the strakes of the sides
continued past the mitred, chamfered aft or forward side of
the sternpost and stempost and were nailed against them. A
striking construction was used in the stem of the Doel-I cog.
The planks end in a zigzagging two-by-two pattern, alternating between the starboard and port side of the front of
the stempost. It was only towards the end of the 14th century that the cogs began showing a sternpost and stempost and

a stern and stem, with the ends of the planks increasingly
being secured in a rabbet towards the top until all the plank
ends were eventually fastened in this way.
False sterns and stems
The vulnerable plank ends of the sides, which were nailed
against the front of the stemposts, were in principle always
protected with a false stem. In a few cases, the vessel also
had a false stern; this usually only covered the lower half of
the stern. In the case of the Nijkerk-II cog, the false stem
was narrower at the bottom than at the top. Together with
the stempost, where the opposite was the case, this means
that the composite thickness was therefore almost the same
everywhere.
Bottom strakes
The description provided by Reinders states that the bottom of the vessels consisted of a varying number of strakes
in a carvel-built construction. These carvel-built elements
were not fastened to each other, nor to the keel plank; rather, they were only connected by the frames against which
they were fastened into place with wooden treenails. The
number of strakes depended on the dimensions of the vessel
and the widths of the planks that were used. The planks
were usually relatively straight and about the same width
along the entire length. The thickness varied between 2
and 8 cm, also depending on the size of the ship. When fitting the planks into the hull, each plank was generally cut
to (narrower) size towards the stern and stem. Sometimes
the construction involved using the suitable wood to the
fullest possible extent, so the planks of the bottom strakes
were cut to fit together like puzzle pieces. In the Rutten
cog, bottom strakes were used in widths of 60 cm or more.
The cross-sections per ship show that the shape of the
bottom varied considerably amidships: from horizontal or
near-horizontal, rising slightly towards the turn of the bilge,
and then transitioning into the sides at an angle, to a more
‘curved’ bottom rising gradually and unobtrusively transitioning into the sides from the keel plank. In principle, the
top of the keel plank was always even with the top of the adjacent garboards. The cross-sections changed aft and forward
as a result of the underwater body which tapered towards
the stern and stem. In order to obtain the desired lines, the
planks were heat-moulded so they could be twisted until the
parts near the stern and stem had reached an angle of almost
90° relative to the bottom of the ship. The bottom strakes
were made from multiple planks fastened together by means
of sloping flat scarfs. These scarfs were generally 30-45
cm long. In the smallest vessel (the Ens cog), they were no
longer than 25 cm; in the largest (the Rutten cog), some
scarfs are 1.1-1.35 m long. The nib ends of the overlapping

26. For example in the early-16th-century waterschip K 84 II from Eastern Flevoland. See section 27.4.
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planks at the scarfs, 4 to 5 cm thick, stood proud of the shell
both on the inboard and outboard sides. The overlapping
parts were fastened together with between two and four rows
of nails, and nailed into place. The sloping flat scarfs were
angled from top to bottom and from forward to aft.
Transition from carvel-built to clinker-built construction of the bottom strakes
In the 13th-century cogs, at least the first two bottom strakes
from stern to stem were in principle completely carvel-built.
In the case of the Nijkerk-I cog, that was even the case in
the first seven strakes, although the edges of the planks
were chamfered and placed on top of each other in the aft
and forward meters at the stern and stem. This was where
the bilge strakes and the first two strakes of the sides were
also fastened into place in the ship’s hull in a carvel-built
construction. In the 14th-century cogs, the bottom planks
at the stern and stem were nailed together in a clinker-built
construction along a length of approx. 2-3.5 m starting from
the second strake (B strake). For this purpose, these parts of
the planks were left wider at the bottom before being fitted
to the hull. The wider piece (the overlap) was chamfered
along the inside to make it thinner. The same was done to
the top edge on the outside of the board that was already
attached. The two diagonal surfaces were then clamped together and fastened to each other with double-clenched nails
(folded twice and driven back into the wood). This transition
from carvel-built to clinker-built construction between two
successive shell strakes is very remarkable, and has only been
seen in the cog-building tradition. The construction may
therefore also be considered a characteristic feature of late13th to 15th-century cogs. The planks in the transition from
the bottom to the sides (the turn of the bilge) were, with the
exception of the parts at the stern and stem as mentioned
before, carvel-laid against the outer strakes of the bottom.
The connection to the first strake of the sides is completely
clinker-built. The combination of carvel-built bottom and
clinker-built sides differs from the Scandinavian and English
vessels. These ships were completely clinker-built, and the
planks (of the earliest vessels) were split. The planks of the
cogs were sawn.27

2 The sides
Depending on the type of vessel – (large) cog or small cog –
the sides were either high or low, completely clinker-built,
and everted. Sometimes the final pieces at the stern and
stem were sanded smooth to ensure that the overlapping
plank end did not become damaged. The sides of the small
Almere-I cog, which was probably built at the end of the
14th century, deviated from this trend. At the level of the
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hold, the vessel’s sides were nearly vertical, although they
were less steep than Hocker’s reconstruction indicates.
Hocker also assumes that the width of the hold would remain the same throughout, which is not the case.28 This
is one of the earliest examples known thus far of emerging
changes in shipbuilding practices (within the cog-building tradition) that started around that time, and in this
case involving an inland vessel. The well-known 18th to
20th-century inland vessels in particular had sides that
remained equidistant in width and were built vertically
(creating a cargo hold that was larger and more practical for
loading). Until now, I had assumed that this change had
not started until the 17th century.
In general, the planks of the sides in the large cogs were regular in shape and less wide than the planks of the bottom.
Some vessels were built using relatively narrow planks (e.g.
the Doel-I cog, where the planks of the sides were 34-40
cm wide, including the overlap of 6-18 cm). The decorative
grooves gouged into the lower edge of the shell strakes of
this ship are remarkable. The planks of the shell strakes
were fastened together with sloping flat scarfs, similar to
the bottom strakes. The plank ends of the scarfs, which
were 1-2 cm thick and sometimes as much as 4 cm thick,
also protruded from the shell. The several striking longueshaped plank ends of scarfs on the outside of the sides of the
Nijkerk-I cog are decorative elements and, like the decorative grooves on the Doel-I cog, only known from the Viking
ships from the Baltic region. This may offer a clue as to
the region in which the ships were built. The clinker-built
shell planks on the cogs were fastened to each other with
double-clenched nails, which were folded down twice and
driven back into the wood. The interval between the nails
was usually 15-16 cm. The nails were hammered in from
the outside. It has been established on a few shipwrecks and
ship timbers that the nails were driven into the wood alternately from the outside to the inside and vice versa (e.g. the
vessels from Antwerp and the Dronten-I cog). The Antwerp
finds as well as finds from ‘s-Hertogenbosch and Kessel
(North Brabant) suggest a construction method that was applied in the south-western Netherlands and in Flanders. As
already discussed in relation to the sternposts and stemposts,
the plank ends of the strakes of the sides were nailed into
place against the mitred aft or forward side of the sternpost
and stempost respectively. From the end of the 14th century,
they were increasingly fastened into place in the rabbets in
the sides of the stern- and stempost.

3 The caulking method
Previous researchers29 have given attention to the method

27. Crumlin-Pedersen 1983, 7 and 17.
28. Hocker in: Hocker & Vlierman 1996; chapter 16.
29. Crumlin-Pedersen 1969, Ellmers 1972 and 1975, Sopers 1974, Arnold 1977, Cederlund 1978, Reinders 1979 and 1984.

used for caulking various vessels from different building
traditions. Extensive and lengthy research has shown
that the shell seams of all cogs (from the Low Countries)
in the Hanseatic period were caulked in a characteristic
manner.30 The method was carried out with moss, moss
laths and sintel clamps, and was almost certainly derived
from the method used for centuries in Western Europe,
even before the cog-building tradition emerged, to make
the shell seams of river vessels watertight. The seams of
inland and seagoing vessels from other shipbuilding traditions from the same period were made watertight by
other means, specifically with animal hair drenched in tar
that was clamped between the overlapping planks. There
are a few late-12th-century and 13th-century ship finds
from the Nordic/Viking shipbuilding tradition, in which
small, leaking sections of shell seams were repaired with
sintel clamped moss caulking. Sometimes a mix of different methods was used in the first half of the 16th century,
when the use of sintel clamped moss caulking gradually
disappeared. On a few occasions, a cog was found to have
had part of the moss caulking between the keel plank and
the garboards replaced by animal hair, a material mainly
used in the Scandinavian shipbuilding traditions. This
suggests that the ship may have been built (or repaired?;
Doel-II) in the Baltic region. The seams on the inside of
the shell were sintel-clamped before the frames were put
in place. This offers evidence that the ship was built according to the ‘shell first’ method. The seams on the outside of the ship’s hull were made watertight with sintel
clamped moss caulking only shortly before the launch.

4 The frames, mast step, ceiling boards and inwale
Frames
There are a few things that can be said about the frames.
First, with the exception of the top timbers against the
sternpost and stempost, the frames are always composed
from two or more parts, and the parts are connected by
sloping flat scarfs. In the small cogs and boats, the different frame sections were generally approximately equal in
thickness and width; sometimes a few frame sections near
the mast and at the stern and stem were somewhat more
robust. In the large cogs, the floor timbers on the bottom
of the ship were generally noticeably thicker than the
futtocks against the lower part of the sides, and the subsequent (second) futtocks were often slightly less robust.
In addition, the (V-shaped) floor timbers on the bottom
received more attention than the futtocks (generally not
made from sapwood, and the pieces were generally squarehewn). A number of floor timbers were generally somewhat thicker near the mast. The futtocks were often not
30. With sintel clamped moss caulking, Vlierman 1996a.

square-hewn, or only partly. Futtocks regularly had not
had their sapwood removed, and the bark was sometimes
still present. Irregularly shaped pieces of wood were also
sometimes used. In general, the floor timbers were 15-25
cm wide and 10-15 cm thick. The V-shaped floor timbers
were often somewhat thicker. Obviously, the dimensions
were also tailored to the size of the ship. The V-shaped
floor timbers in the afterbody and the forebody were not
attached on the stern- and stem hooks and stern- and
stempost with wooden treenails. This was probably intended to avoid weakening them. The frames in the cogs
from the Low Countries were placed at intervals of approx. 50 cm centre to centre. In the vessels from the Scandinavian shipbuilding traditions, this interval was more
than 60 cm, and usually around 80-90 cm. The frames of
these vessels are also usually less thick.
Mast step
It was already established in the 1980s that the construction of the mast step was quite different in the cogs.
There was no increase in the variety of types resulting
from the later finds from the Low Countries. It is now
clear that the large cogs, which had crossbeams protruding through the shell, always had a long keelson with an
integrated wider and thicker mast step section, which had
a rectangular recess for placing the mast. The underside of
the keelson is usually recessed at the level of the frames,
enclosing the top of the frames by several centimetres.
This type of keelson is not restricted to the cog-building
tradition and was in fact already seen as early as Roman
times. The Kuinre cog could possibly be an exception
with regard to the sole presence of a long keelson in large
vessels. It is in fact not certain that the frames and the
long keelson seen in Ketelhaven in 1970 belonged to the
small vessel depicted in two photos from 1943, and/or belonged to the stern construction that had remained intact.
The mast step sections were supported on both sides by
riders, short timbers that rested on the frames and continued
until the bilge ceiling strakes. They were intended to absorb
some of the lateral pressure of the mast. In the Nijkerk-II,
Rutten, Doel-I and -II cogs and probably also in the cog
from Medemblik Zeebad, there were three riders on either
side. The Nijkerk-I cog and the Kampen (IJssel) cog had
two and four respectively. The number of riders in the
Kraggenburg and Enkhuizerzand cogs is not yet known.
It is also not yet clear whether the Kraggenburg cog definitely had a long keelson. The pieces broken off on both
sides near the mast step do not offer conclusive evidence.
There may also have been a short keelson with a widened
mast step section, as was found in the Marknesse cog. In
that last vessel, it was also the secondary mast step, sup767

ported by a single rider on either side. Initially, the mast
on this ship was in a recess in the top of a thick, wide
floor timber. The Dronten-I cog also had a recess for the
base of the mast in a thick and wide (V-shaped) floor timber. In the other small cogs, the mast step is in principle
always formed by a short, rectangular beam with a square
recess that was fastened into place on several frames. Some
cogs had a knee-shaped mast support on the keelson behind the mast, or a thick plank placed in the aft side of
the recess for the base of the mast and fastened into place
at the top against the sail beam. The chocks against the
sides of the Spakenburg-II cog should most probably not
be regarded as a mast step, but were rather intended for
the installation of posts for a hoisting device.
Ceiling
The large cogs have an ‘open ceiling’: planks laid lengthwise in the ship, usually with a plank-width gap between
the planks, fastened into place against the frames on the
inside of the ship. The ceiling was usually composed from a
number of planks connected to each other with sloping flat
scarfs that together formed a ceiling strake. Thicker planks
were almost always used at the turn of the bilge, frequently
with recesses cut into the underside where the frames would
be. The remaining pieces fell between the frames. The main
purpose of the ceiling strakes was to reinforce the longitudinal rigidity of the hull. In principle, the small cogs always
had thick planks in the bilge ceiling. Often, judging from
the traces left, the tops were mitred with an adze. This has
also been observed in some large cogs. The thick planks
of the bilge ceiling were located above the relatively weak
scarfs between the floor timbers and the lowest futtocks of
the frames. In addition to the bilge ceiling, the small cogs
generally also had one or several ceiling strakes along the
sides, and often had a continuous ceiling of planks above
the nearly horizontal part of the bottom between the bilge
ceiling and the after- and forward deck. The short mast
steps were enclosed between the two. It has been observed
that the assortment of thick, thin and damaged planks was
sometimes disorganised, which indicates that they had to be
replaced on a fairly regular basis. They were often made not
from oak, but from cheaper conifer wood, and usually only
fastened into place with a few nails. Evidence was found in
some large vessels that suggested the presence of an extra
loading floor installed about or up to 30-60 cm above the
open ceiling on the bottom of the ship.
Inwale? on large cogs
In the large cogs, it has not been determined to date how
the top of the gunwales was finished on the inside. For the
time being, I am assuming that this would have been a
somewhat thicker ceiling board.
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Inwale in small cogs and schuyts
It is possible to say more about this aspect in relation to
the small cogs. In several 14th-century vessels, it was
possible to establish that they had a ceiling board along
the top of the straight part of the sides. Along the top of
the bow curving towards the stem and the corresponding
parts in the afterbody, these ceiling strakes continued into
inwales. The inwales and the ceiling strake were connected
with sloping flat scarfs. In cross-section, the curved pieces
were triangular in shape with uneven sides. They were
attached to the chamfered frame heads and abutted against
the inside of the shell strake at the top. There are also examples of more trapezoidal pieces of inwale , which had
slanted rabbets cut into the outside, enclosing the slanting
heads of the frames. There are also vessels in which the sections of the triangular or trapezoidal inwales were installed
(in pieces) from stern to stem. In addition to providing a
practical finishing touch to the gunwales, the inwales also
provided an important reinforcement and added longitudinal rigidity to the gunwale. They have also been found
on multiple occasions on the large, 16th-century fishing
vessels of the Zuiderzee, known as waterschepen.
In the even smaller boats, the gunwale was often reinforced
by a smaller reinforcing timber which was referred as an
covering inwale. Usually square or rectangular in cross-section, these covering inwales were placed along the inside
of the boat, binding together the squared-off heads of the
frames. The pieces were connected to each other with sloping
flat scarfs and pegged onto the top shell strake with wooden
treenails. Several blind treenails were usually also driven into
the heads of the frames from above. There are also examples
of these square inwales that had slanted rabbets cut into
them from the outside, enclosing slanting frame heads.

5 The crossbeams and/or transverse connections
Crossbeams on the large cogs
As has already been indicated several times, the large, high
seagoing cogs probably always had crossbeams protruding
through the shell. These beams were square and approx. 2530 cm in cross-section, and had a rabbet all the way around
at the point where they intersected with the clinker-built
shell. The top of a shell strake was enclosed in the underside
of these rabbets. In the sides and in the top of the beams, the
rabbet would enclose the strake installed above it, in which
a square opening has been cut to fit beforehand. The beams
usually rested on the top of squared-off or slanted futtock
heads. The beams protruded from the shell, standing proud
by about 15 cm, and were protected on the front by guides
known as beam-head guides. These crossbeams, together

with the stringers, were essential for the transverse and longitudinal strength of the vessel at deck height and above.
Together with the close-fitting construction of the underwater body, they combined with the frames to ensure the lines
of the entire ship’s hull would retain their shape. The entire,
robust construction at deck height almost gives the impression that this is where the actual strength of the hull was
located, with a watertight tub ‘suspended’ beneath it.
Heavy knee bulkheads were placed on the beams on the
inside, which were usually assembled from beams approx.
25-30 cm high and approx. 15 cm thick, which were placed
on the crossbeams protruding through the shell. The rising
knee sections were then placed on top of those beams. This
raised beam and knee bulkheads usually consisted of two
sections that were fastened to each other with a sloping
flat scarf approximately amidships. Sometimes there are
three parts, for example knee bulkheads to starboard and
port with a intermediate piece or connecting piece in between. This construction rose approx. 80-100 cm above the
crossbeam (Kampen [IJssel] cog). The rising knee section
came up to approximately gunwale height. On the outside
of these knees, the sections above the deck and about 1 m
sections of the everted sides were fastened into place with
futtocks/frames. Recesses were cut into the upper edge of
the horizontal sections of the knee bulkheads for placing the
stringers lengthwise in the ship.
Transverse connections on the large cogs
Besides the crossbeams protruding through the shell,
crossbeams were sometimes also used – particularly in
the narrower parts of the afterbody and forebody – that
did not protrude through the shell. In this study, they are
referred to as transverse connections. The Nijkerk-I cog
is the best example. In principle, it is a crossbeam that is
cut at an angle on one end and fastened into place against
the shell, with a rising knee attached to it that also serves
as a futtock. On the other side, the beam is knee-shaped.
Sometimes two of these knee-shaped beams were placed
on top of each other, with the branch sections forming the
futtocks. As stated, they were fastened into place against
the hull, and sometimes also against the nearest frame
lengthwise in the ship. There are also examples in which
the beam plus knee sections were pegged with wooden
treenails against the inside of a frame on both sides. In the
Doel-I cog, this construction was used for several sharply
V-shaped floor timbers in the lower part of the afterbody
and forebody, with the beam section laid on the squared-off
tops of the floor timbers and with the rising knee sections
forming the lower part of the futtocks. This construction is
also known from the Kalmar- I find (Sweden) and from the
Vejby cog (Denmark). On the basis of a number of small

details and (presumed) provenance of the wood in these
ships, I believe that this is a typical construction method
from the Baltic region/the Nordic shipbuilding tradition.
A large windlass was generally fastened into place on and
against the crossbeam at the forward side of the after deck.
Handspikes could be inserted into the windlass to hoist
or lower the sail and yard. On some ships, it was probably
possible to stow the lowered sail plus the yard between the
stringers under the forward deck. In the early cogs (see the
13th-century Nijkerk-I), the lowered yard plus the sail
were probably placed on a forked wooden support near the
stem, as depicted on some seals.
Transverse connections/deck beams in the small cogs and
boats
In principle, the small cogs and boats have at least two
transverse connections at deck height towards the front of
the after deck and towards the aft side of the forward deck.
In addition, in the small cogs, we see a third beam amidships across the hold. Under the after deck and forward
deck, there were obviously also a number of deck beams,
and sometimes two or four stringers placed lengthwise in
the ship in the forward deck. Short knees (approx. 50 cm
high) were placed on either side on the (three) transverse
connections, against which the upper gunwale was fastened
into place. These two knees often had long, horizontal
sections and were connected to each other with a sloping
flat scarf approximately amidships. Besides the beam that
provided the transverse connection, there was also a timber
known as a deck girder. The ends of the deck planks were
usually enclosed between the beam and the deck girder. If
there was a third transverse beam above the hold, it rested
on both gangways and was also connected to the upper
gunwales by rising knees. The beam plus deck rider or
thick beam at the back of the forward deck was often also
the sail beam, with a semi-circular recess in the beam to
place and secure the mast against it. Just as in the large
cogs, a windlass was usually placed against and on the
transverse connection at the start of the after deck; this
windlass could be used to hoist or lower a sail and yard or
sprit.
In addition to securing the transverse beams against the
sides and the frames with wooden treenails, there was sometimes also an additional connection to reinforce these important structural elements for the transverse connection. Fastenings known as ‘rosebolts’ were used on the Dronten-I and
Almere-I cogs. Similar to wall anchors, these iron fastenings
had a hammer-shaped or curved head and were inserted
through the shell from the outside and secured with thick
nails on the aft side of the transverse connecting beam.
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6 Decks and castles
Decks on the large cogs
The planks of the after deck and forward deck were not
nailed to the stringers and the deck beams attached to
them in a transverse direction. Thick gangway planks
were fitted between the after deck and forward against the
sides, enclosing the frames and continuing to the inside
of the shell. In vessels from the early 14th century and
before, these may have been straight planks that ran from
crossbeam to crossbeam at a distance of a few centimetres
from the inside of the frames and rested in recesses in
these beams. Based on what we know so far, it seems very
plausible that the large cogs were open between the after
deck and forward deck until the early 14th century. Only
then would there have been a gradual transition towards
completely closed decks (with hatches?).
A number of late medieval shipwrecks from the IJsselmeer
polders provided some insight into the composition of the
decks. In addition to the aforementioned stringers and
deck beams supporting the decks, it appears that the large
and small cogs had planks on the aft deck which were
installed lengthwise, enclosing the frames in the sides and
continuing until the shell. The planks were fastened to
the beams with wooden treenails and/or nails. Sometimes
the deck seams were sealed with sintel clamped moss
caulking. There are also examples of thin, narrow planks
that were placed over the deck seams and nailed into place
on the deck planks on both sides of the seams.
As stated, in the large cogs as well as the small cogs, thick
gangway planks up to approx. 50 cm wide were placed
between the after deck and forward deck at deck height and
against the sides. These are often long planks that extend
into the decks. Only a few small cogs were found to have
a coaming about 20 cm high on the inside of these gangways. This plank placed slightly inwards between the deck
girders prevented people from falling too easily into the
hold. The coaming was later used as the base for the deck
hatches. It is not yet possible to say whether the large cogs
also had coamings around any possible deck hatches.
For the time being, it appears that the large cogs had
transverse planks in the forward deck running from the
stringers to the starboard and port shell. They were probably
supported by short beams placed lengthwise at about that
halfway point, running from crossbeam to crossbeam against
the frames. Deck riders were (sometimes?) placed above
the crossbeams, with the deck planks between them. The
late-medieval finds to date suggest that these short transverse deck planks lay almost completely unattached between
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the stringers and the shell (secured with only a few nails).
This may have been so they could easily be removed for
loading and unloading? In the reconstruction drawings of
the Nijkerk-II cog and the replica ship (the Kampen Cog),
it has been assumed that the ship had a continuous deck
from the aftmost crossbeam to the forebody, with transverse
deck planks resting on short beams. There is no certainty
about this. The vessel had a slightly lower, smaller deck of
planks placed lengthwise running from the aftmost crossbeam to the stern.
Decks and cuddies on the small cogs and boats
The after deck and forward deck in the small cogs and boats
were supported on the hold end by fairly thick transverse
connections/beams; in the small cogs, the forward deck was
often supported by the sail beam. These vessels probably
also always had at least two stringers, sometimes four, and a
thick deck beam about halfway between the sail beam and
the stem. In addition, the deck planks were supported by
thinner, short deck beams that were usually fastened into
place against the inside or sides of the frames with wooden
treenails and/or iron nails. The planks of the forward deck
were also placed in a transverse direction, as described above
for the large cogs. Presumably there were hatchways in the
forward deck beside the mast. In the after deck, the planks
were probably placed lengthwise in relation to the ship.
Above some of the transverse connection, knees approx. 50
cm high were fastened on the deck for attaching the upper
gunwales and transverse connection beams to the sides.
Slightly thicker wooden treenails were often used for fastening the shell and the frames. The after decks had planks
placed lengthwise and presumably also a hatchway. The
cuddies of the boats, which were generally even lower, most
likely did not have hatchways. The spaces under the cuddies
could not have been used for much more than storing any
tools or personal possessions while under sail.
Castles
Although many seals depicting cogs also show that they
had castles, there is hardly any evidence of such structures
in the archaeological finds. Only the Nijkerk-II cog seems
to have had a separate castle both aft and forward. The
Bremen cog had an aftercastle that was more like a poop
deck. Parts of what may have been a poop deck or aftercastle were found beside the Kampen (IJssel) cog.

7 The rudder, mast and sail and the ropes and blocks
The rudder
All vessels known to date that were built according to the
cog-building tradition were kept on course with a stern

rudder. It is very likely that this was also one of the characteristics of this shipbuilding tradition. 12th- and 13th-century ships from other shipbuilding traditions were kept on
course with steering oars, as far as can be determined thus
far. Ships depicted on some 13th-century English seals and
the vessels on the baptismal fonts from Zedelgem (Belgium)
and from the cathedral of Winchester (GB), both from the
12th century, probably show the ship type known as nef,
which was Norman/built according to the Nordic tradition
and innovated with a stern rudder. The Skagen cog (Denmark) built ca 1200 and the cogs from the Netherlands
(Nijkerk-I and Ens) built around the mid 13th century
are the oldest archaeological evidence to date that cogs
were fitted with a stern rudder. There is no certainty as to
whether or not the vessels from the Lefebvredok in Antwerp, dating from the 13th century or possibly even before,
were kept on course with a stern rudder.
The mast and the spar or sprit
Masts, spars, sprits and rudders have almost never been found
in the cog finds to date. The only exceptions to this are the
rudder of the probably early-15th-century boat from the
cog-building tradition, recently found next to the Kampen
(IJssel) cog, and of the Dronten-II cog. With regard to how
the rudders were implemented on cogs, we must therefore
rely on the late-medieval depictions and on the rudders of
the early-16th-century waterschepen that were found on several
occasions. Evidence has been found in a few (small) cogs that
suggests the presence of a removable mast that was often
placed slightly closer to the stem. In those cases, it is also
possible that these vessels were (for the first time?) running a
spritsail. Rudders were often secured at the stern with a piece
of rope. However, after some time, this rope would have come
loose or snapped, after which the rudder could be lifted out
of the gudgeons by the current, for example, and then drifted
away. As the polders were cultivated, detached post-medieval
ship’s rudders were regularly found in the fields.
Sails
Pieces of coarse, woven woollen fabrics were found in
several 13th- and 14th-century cogs. These were almost
certainly pieces of sails. Some pieces show vertical and alternating light and dark strips in the weave of the fabric.
During an excavation in Kampen in 2014, a unique and
very large piece of a woollen sail was found at the presumable site of a 14th-century shipyard. The woollen sail
remnants were all tarred to keep them intact for longer
and improve their windproof properties.
The ropes and the blocks
Pieces of rope from the rigging etc. have only been sporadically found in and around the cogs. A nice disc block

was found in the Almere-I cog. The block dating from ca
1400 is the oldest found in the Netherlands to date. In
the Kampen (IJssel) cog, the entire rigging and several of
the deadeyes for the lines before the mast were observed
for the first time. A large piece of a heavy (anchor?) rope
was found under the Rutten cog. The rope was made of
hemp. Remnants of rope were found in the limber holes
of the frames in some of the cogs. These ropes ran through
the limber holes lengthwise in the ship. These limber-ropes could be periodically pulled to and fro in order
to clear the limber holes of any dirt and debris, so any
bilgewater and rainwater could drain to the place from
where it would be pumped out. The water was pumped
from there to approximately deck height and then via a
wooden gutter to a scupper in one side of the shell (see the
Nijkerk-II). The pump(s) were in principle placed in the
deepest part of the vessel, usually above the keel plank,
stern hook or stem hook in the afterbody and/or forebody.

8 The lines of the ship and the length-width ratios
The lines
Both the large and small seagoing cogs had a bottom
shaped like a laurel leaf from the top view, tapering sharply towards the stern and stem and slightly narrower aft
than forward. Amidships, the bottom was nearly horizontal in both length and width, rising slightly to the turn of
the bilge. At the point of the hold, the bottom gradually
transitioned into the everted sides, or the side was fastened into place against the outermost plank of the bottom at an angle. Towards the stern and stem, the bottom
gradually transitioned into the sides and the frames (aft)
were often S-shaped. Both large and small seagoing cogs
were also shaped like a laurel leaf at gunwale height, with
the forebody always being approx. 10-20 cm wider than
the afterbody. The gunwales curved towards the stem at
the bows, and curved towards the stern in the corresponding pieces in the afterbody. Cogs always had a straight
stern and stem, with the stem showing a sharper rake than
the stern. In small(er) vessels, we often see an almost identical rake in the stern and stem. Depending on the size
and possibly also the function or range of operation of the
vessel in question, there was a sharply rising sheer from
stern to stem. Sometimes the gunwale was fairly flat. The
sheer almost always rose higher towards the stem than in
the afterbody.
Length-width ratios
Reinders discussed the dimensions of the bottom of the currently known cog shipwrecks in chapter 3. He was only able
to say something about the lengths and greatest widths of
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the stern and stem and the gunwales about a few vessels.31
Now, with the larger number of finds and thanks to the
reconstruction drawings of most of the ships, it is possible
to say more on this matter. Moreover, more clarity is now
available about the positions of the masts in relation to the
length of the ships at gunwale height (fig. 29.1). Further on
in the catalogue, the entry for each ship lists the particular
details of the specific vessel, the lengths and widths of the
bottom and from stern to stem and across the gunwales, and
the length-width ratio. In the large and small seagoing cogs,
the length-width ratio is always 3.2:1 or slightly less. The
straight stern and stem and the length-to-width ratio from
stern to stem and across the gunwales have never previously
been spoken of as features of the cog-building tradition.
Both can probably be considered as such.
The hulls of the cogs from the Low Countries were made
of oak. As an exception, the keel plank on the Ens cog was
replaced by one made of beech. Other than that, only a
few pinewood ceiling planks have been found.
The presence of certain constructions and/or some of the
above-mentioned characteristics on other vessels, which
differed from the cogs in terms of the dimensions and
length-width ratio, made it clear that these vessels were
in principle built in the same way and can therefore be
considered part of the same building tradition. The differences compared to the ‘true’ cogs involve, on the one hand,
the type, dimensions, length-width ratio and probable
functions. On the other hand, they are examples of developments over time. These vessels classified in the group
of boats are among the oldest (section 26.6) and youngest
(Chapter 17 and Sections 26.1, 26.2 and 26.3) examples
of the cog-building tradition in the Low Countries. The
lengths and widths of the bottom and from stern to stem
and across the gunwales, and the length-width ratio derived
from those dimensions, are listed in the catalogue. There
are also ship finds that have a few cog-like features which
must be categorised as a different type of ship and/or part of
a different building tradition. They may possibly have been
influenced by the cog-building tradition.
Ship reconstructions on paper. Possibilities, limitations
and recommendations
One of the (primary) aims of this study was to investigate
the possibilities and limitations of reconstructing the
excavated shipwrecks on paper and producing standard
(reconstruction) drawings of all the vessels covered here.
The possibilities, limitations and recommendations are:
• The reconstruction drawings on how the ships were
constructed should preferably be on a scale of 1:10 in
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31. Reinders 1985a, 23-25.

order to obtain a reliable plan of the planks and to be
able to display details accurately.
• While the drawings were being made, it was determined
that, in order to obtain an acceptable reconstruction of
the lines, the ship’s planking lines at actual size should
be within a margin of 2-5 cm, taking into account any
shrinkage or expansion of the wood. If this turns out to
be impossible, then the starting points (the reconstructed cross-sections) will not be accurate.
• Before it is possible to write anything meaningful
about a ship find, all reconstruction drawings must be
satisfactorily completed. If this takes place in reverse
order, the text will undoubtedly need to be updated
after the drawings are completed.
• A scale model should preferably be built. However,
life-size reconstruction (experimental archaeology) is
much to be preferred in order to arrive at a reliable
replica of the lines of the hull. When making a model
to scale, the smaller planks are easier to force in a certain direction than when using full-sized oak planks
4-5 cm thick. In other words, a model built to scale
1:20 may look very good, but it may possibly not have
the right lines or dimensions. In order to address this
issue to some extent, it was decided at an early stage of
the modelling process at the Netherlands Institute for
Ship and Underwater Archaeology (NISA) to switch
from scale 1:20 to scale 1:10 and to work in oak. Test
models of aircraft plywood or cardboard produce unreliable results. However, in most cases it is not realistic
to assume that a ship can be rebuilt 1:1, due to financial considerations, among other things.

29.4.2 Sequence of the work and construction phases
The research done on the various shipwrecks, the modelbuilding and reconstruction of the Nijkerk-II (the Kampen
Cog) clearly showed that the large and small cogs were in
principle built according to a predefined sequence and that
the building process took place in phases. The sequence of
work is described in the construction phases outlined below.
Phase 1
Setting up the keel plank and the stern and stem hooks
and fastening them together. It is likely that the sternpost
and stempost were placed on that immediately or later,
depending on the dimensions of the ship to be built and
the height of the rising sections of the stern- and stemposts and stern- and stem hooks. This entire assembly was
put together on structures known as piles, in which the
stern- and stem constructions were braced with poles. A
thin layer of moss caulking was applied to the flat scarfs
between the various elements.

Phase 2
Also depending on the dimensions of the future vessel,
several or many temporary timbers were attached to the
keel plank for short-term support. These were evenly distributed the part of the bottom that would later be carvelbuilt. In this phase, no temporary frames were used in the
narrow afterbody and forebody. After that, the planks for
the garboards and the subsequent bottom strakes were put
into place, starting from the stern and working forward.
The first board was pre-shaped (heat-moulded), cut to fit,
provided with a sloping flat scarf for the connection to
the next plank to be added, and nailed into the rabbet in
the stern hook and against the underside of the temporary timbers. Judging from the nail hole plugs that were
found, in some situations there must also have been short
planks to temporarily connect two planks at a certain location, for example. On two vessels, several small temporary
frames were left in place between the frames (Dronten-I
and Swifterbant). Depending on the length/height of
parts of the temporary timbers that continued into the
sides, the angled bilge strakes were also put into place in
this phase of the construction of the ship’s bottom. The
aft and forward planks of the second and subsequent bottom strakes were left wider in the sections of the bottom
that were twisted into a nearly perpendicular angle, thus
overlapping the strakes that had been placed before/below
that, and nailed into place with double-clenched nails.
In the early 12th/13th century ships, the twisted ends up
to the stern hooks placed against each other in a carvelbuilt construction. However, the edges resting on each
other were sometimes bevelled and fastened to each other
with a single nail. The bottom of the ship, assembled and
‘suspended’ only from a few temporary frames, and nailed
against the stern- and stem hooks, was supported on the
underside by short poles. Between the successive planks of
a strake, a layer of moss caulking was applied to the scarfs,
after which the plank ends were nailed to each other.
Phase 3
After this, the (V-shaped) floor timbers and planks above
the carvel-built part of the bottom were marked off, cut
to fit and fastened into place on the bottom strakes with
wooden treenails. If necessary, the temporary frames were
replaced by definitive frames immediately or later. After
removing the temporary frames and before placing the final
frame sections into place, the nail holes were closed with
small wooden pegs known as nail hole plugs. To reinforce
the rigidity of the entire assembly, a long keelson with integrated wider mast step was placed over the floor timbers
and planks and above the keel plank on the larger vessels.
It is likely that ceiling boards were already put into place
above the bottom. In the smaller vessels, a short mast step

was placed, or the recess for the heel of the mast was cut
into a wider floor timber or V-shaped floor timber. After
sintel clamped moss caulking was applied to the clinker-built seams between the bottom strakes in the afterbody
and forebody and between the garboards and the stern- and
stem hooks, the V-shaped floor timbers in these parts of the
ship were put into place and fastened with wooden treenails. The V-shaped floor timbers were not fastened with
wooden treenails to the stern- and stem hooks and sternpost
and stempost, only to the shell planks on either side.
Phase 4
Then , the planks of the strakes of the sides were shaped,
cut to fit, provided with sloping flat scarfs, and nailed into
place from aft to forward, placing each plank in a fully
clinker-built construction against the preceding strake.
In the large vessels, this ‘shell first’ method was used to
build up to the place where the crossbeams protruding
through the shell were meant to go. In the smaller vessels,
this method continued up to the top of the gunwale. A
thin layer of moss caulking, also known as moss paper, was
applied between the overlapping plank ends at the scarfs.
After that, the seams on the inside were provided with sintel clamped moss caulking and then the (lowest) futtocks
were placed. In the large ships, at this stage of construction
these futtocks were probably only placed between the future crossbeams that marked the aft and forward end of the
hold. They would have waited to install the frames that
were still missing in the afterbody and forebody until the
crossbeams protruding through the shell had been installed
and the top strakes of the sides had been constructed. This
was important, because deformation of the hull due to the
weight of the afterbody and forebody and the stern and
stem and all the frames was entirely conceivable until the
crossbeams protruding through the shell were put into
place.
Phase 5
In the large vessels, the crossbeams protruding through
the shell were put into place in this construction phase.
In the small ships, this would very likely have been the
transverse connections that rested on shorter futtocks
inside the gunwales and the heavy gangways which had
already been placed on top. These transverse connections
were fastened on the gangways and against the sides with
wooden treenails. In the large vessels, the strakes were
then assembled in the top part of the sides, which were
usually more than 1 m high. The clinker-built seams of
these strakes were then sintel clamped on the inside. Then
the (second) futtocks were placed. The remaining futtocks
and the floor timbers against the sternpost and stempost
of the sharply tapered afterbody and forebody were also
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put into place in this phase. The vessel was then provided
with ceiling strakes above the turn of the bilge and in
the sides to provide rigidity for the entire structure and
to reinforce the longitudinal rigidity. Above the turn of
the bilge, these ceiling strakes were generally thicker, and
sometimes notched on the underside so they would fall
into place over the frames. In the smaller vessels, the short
mast step was also placed in this phase (or earlier) and the
gunwale was reinforced with an inwale.
Phase 6
The small vessels were then fitted with the after and forward
decks; in many cases, the heavy gangway planks were integrated into these decks. In the large ships, heavy knee constructions were assembled on the crossbeams against which
the upper parts of the everted sides were fastened. In many
cases, stringers were probably installed lengthwise in the
ship, above the middle of the forward deck. Together with
the crossbeam constructions, these stringers ensured the longitudinal and transverse strength of the ship at deck height.
Phase 7
In the final construction phase of the large vessels, the remaining parts of the decks, the castles (if any), the deck layout, the false stern and stem, the rudder, and the mast and
the rigging were added. Before the ship was launched, the
shell seams were made watertight with sintel clamped moss
caulking on the outside. Until the second quarter of the
14th century, all the seams were sintel clamped on the outside. From that time on, in any case from ca 1350 on, this
practice was limited to the carvel seams of the bottom, and
sintel clamped moss caulking was only used on the seams on
the inside. After the Kampen (IJssel) cog was salvaged on
10 February 2016, it could immediately be determined that
the seams on the outside had been made watertight entirely
using sintel clamped moss caulking. This is contrary to the
time frame stated above, since the provisionally assumed
dating indicated that the ship had been built in the first
half of the 15th century. How this should be interpreted is
not yet clear at this time. The ship may be older than was
assumed in February 2016, or it is possible, for example,
that the degree of caulking used in the IJssel region did
not evolve for some time, whereas the practice did continue
evolving in other regions. Further research may be able to
answer this question. In vessels built in the first half of the
15th century, we also see the practice of sintel clamping on
the inside of the ship gradually diminishing; sometimes the
method was only used on clinker-built seams in the sharp
afterbody and forebody. In other vessels, such as the striking,
entirely clinker-built large fishing vessel of the Zuiderzee,
the waterschip, this method of caulking remained fully in use
on the inside until well into the first half of the 16th centu774

ry. In a carvel-built watership built ca 1550, only the seams
in the fish-well cover were still sealed with sintel clamped
moss caulking.

29.4.3 Catalogue: Inventory of structural data and
phenomena per ship
This section discusses the exceptional features and constructions of the ships covered in this study, one ship at a
time. These are standardised summaries of the construction and sailing history of the vessels. The most striking
finds of the ship’s equipment, inventory and personal
equipment found in the wrecks are also listed. The data
is displayed schematically and listed point by point per
ship. The standard summary is structured as follows:
Name of the ship and the chapter/section that covers the
ship. Any previously published excavation report is referenced between brackets.
• Type of vessel, date of construction/foundering and
possible construction region;
• Circumstances of the find, surrounding soil, wreck
formation and preservation;
• Relation to the late-medieval surroundings of the
findspot/ship;
• Dimensions and proportions of the reconstructed ship:
A. Length of the keel plank (including stern and stem
hooks)					
B. Length of the bottom (from the start of the rising
stern to the start of the rising stem)		
C. Broadest width of the bottom				
D. Length from stern to stem at gunwale height		
E. Broadest width across the gunwales
F. Height of the side amidships
G. Length-width ratio of the bottom		
H. Length-width ratio from stern to stem and across
the gunwales
• Construction method used for the bottom and the sides;
• Sintel clamped moss caulking;
• Keelson/mast step;
• Ceiling boards/ceiling;
• Crossbeam constructions and/or transverse connections
protruding through the shell, decks or platforms, deck
layout and castles;
• Drainage for the rainwater and bilge water;
• Sails, rope and blocks;
• Most prominent items found from the ship’s equipment, inventory and personal effects.
Nijkerk-II cog, Chapter 6.
• Large cog, built 2nd quarter/sank 3rd quarter of the
14th century, IJssel river basin;

• Did not founder at sea, but was scuttled/discarded in a
peat trench (‘harbour basin’) and deposited. Probably
the most important reason that high parts of the ship
were also preserved;
• Presumably partly demolished;
• Situated near the 12th to 15th-century farming village of Ark;
• Dimensions and proportions of the reconstructed ship:
A. 12.30 m
B. 11.00 m
C. 3.40 m
D. 20.00 m
E. 8.70 m
F. 4.30 m
G. 3.2:1
H. 2.3:1
• Carvel-built/clinker-built bottom, clinker-built sides;
• Seams in the clinker-built planking sealed with sintel
clamped moss caulking on the inside and outside.
Carvel seams of the bottom sealed on the outside;
• Long keelson with integrated wider mast step with
three riders on either side;
• Open ceiling;
• Crossbeams protruding through the shell. One beamhead guide found;
• Probably modified 10-20 years after construction (one
strake higher, a continuous deck and evidence of castles);
• Drain channel for pump water/toilet. Small (closable)
hole in shell into which the drain channel was inserted;
• Openings in the upper gunwale of the forebody (for
gangway?);
• Fragment of a woven and tarred woollen sail;
• An exceptional red earthenware jug and an intact
wooden shovel.
Nijkerk-I cog, Chapter 8.
• Large cog, built around the middle of/sunk in the
3rd/4th quarter of the 13th century, Baltic side of
north-western Germany/Sleswig-Holstein and/or
southern Jutland;
• Did not founder at sea, but sank against a peat coast.
Probably the most important reason that high parts of
the ship’s hull were also preserved;
• Most likely partially demolished;
• Dimensions and proportions of the reconstructed ship:
A. 13.20 m
B. 12.90 m
C. 2.70 m
D. 18.30 m
E. 6.90 m

•
•

•

•

•
•
•

•
•
•

F. 3.40 m
G. 3.2:1
H. 2.7:1
Fully carvel-built underwater body, rest of the sides
clinker-built;
Longue-shaped plank scarfs at several places on the
outside of the sides, and several (closed-off) oval openings in the sides for pump water drainage. On the
outside, it was determined that one oval hole very
probably had a short leather spray hose nailed around
the hole;
Seams in the clinker-built planking sealed with sintel
clamped moss caulking on the inside and outside.
The carvel seams of the bottom were caulked on the
outside, while sintel clamps were pounded into place
on the inside at intervals of approx. 15 cm to seal the
moss caulking in place. The triangular caulking seams
covered the entire thickness of the planks;
Long keelson with integrated wider mast step with
three riders on either side and aft of that the hole for
the base of the mast, with a knee-shaped mast support;
Open ceiling;
Crossbeams protruding through the shell and striking
transverse connections in the afterbody and forebody;
The pump water was probably drained to the side via
a gutter and carried off through a hole in the shell and
the short leather spray hose;
Fragment of a woven and tarred woollen sail;
Wooden chest filled with loam in use as a firebox;
Striking iron (battle) axe.

Ens cog, Chapter 9.
• Small cog (for inland lakes and waterways), built
2nd/3rd quarter/sunk at findspot in the late 13th/early
14th century, IJssel river basin?;
• It is likely that the old wreck, which was already
incomplete and had sunk elsewhere, ended up at the
findspot when the river was high and the current was
running strong;
• Dimensions and proportions of the reconstructed ship:
A. 8.70 m
B. 8.40 m
C. 1.50 m
D. 11.20 m
E. 3.50 m
F. 1.50 m
G. 5.6:1
H. 3.2:1
• The vessel was repaired during the period in which it
was in use. On that occasion, the keel plank was probably replaced by a beechwood (!) keel beam. In addition, skegs were fastened into place under the stern
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•

•
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•

and stem hooks with thick beechwood (!) treenails,
presumably with a plank or filler piece in between;
The planks of the underwater body were entirely
carvel-built from stern to stem and are only 2 cm
thick. Only a few pieces of planking were found from
the sides;
The triangular carvel seams were either slightly open,
or the planks only touched at the top, and were completely sealed with sintel clamped moss caulking;
The frames were to the shell with wooden treenails 2
cm thick;
Very sparing use of nails;
Probably a short mast step;
It was not clear whether the clinker-built planks of
the sides were fastened together with double-clenched
nails (folded twice and driven back into the wood) or
with wooden treenails. In addition, it is not entirely
certain that the vessel had clinker-built sides;
Small frames 10-12 cm thick and wide;
Almost certainly a bilge ceiling, probably also an open
ceiling along the sides;
No finds were discovered.

Rutten cog, Chapter 10.
• Large cog (largest from the Low Countries, possibly a
military vessel [or a Heerkogge/war-cog?]), 4th quarter
of the 13th century/shortly before or around 1300,
German/Polish Baltic coast;
• Presumably stranded against or close to the coast
(which was a peat coast);
• At low tide, the vessel jutted several metres above the
water’s surface, was easily accessible, and was probably
largely demolished shortly after the disaster by e.g.
the inhabitants of the nearby village of Lemmer;
• Dimensions and proportions of the reconstructed ship:
A. 15.60 m
B. 15.00 m
C. 7.75 m
D. 22.40 m
E. 9.50 m
F. 4.50 m
G. 3.1:1
H. 2.4:1
• The ship was extraordinarily robust in construction.
The keel plank of 40-50 cm wide and approx. 15 cm
thick. Bottom strakes of 50-60 cm wide and 5-8 cm
thick. The plank ends at the >1 m long sloping scarfs
were 4 cm thick and protruded beyond the shell. The
frames were 22-30 cm wide and thick;
• Long keelson with integrated wider mast step section
with three riders on either side;
• The vessel had an open ceiling and presumably a floor
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at approx. 1 m above the keel line;
• Under this floor, probably on a permanent basis (and
from the ship’s construction onwards), there were at
least 5000-6000 kg of ballast stones. Approximately
half of them consisted of Baltic flint;
• Between the ballast there were large bricks (and fragments of such bricks), possibly from a fireplace, which
correspond in terms of their fabric to the bricks used
to build the 13th-century churches in Schleswig-Holstein and along the south-western Baltic coast;
• It seems very probable that the ship had crossbeams
protruding through the shell on two levels, as well
several transverse connections at the stern and stem in
the underwater body;
• The seams of the clinker-built planking were sealed
with sintel clamped moss caulking on the inside and
the outside. The carvel seams of the bottom and the
cross-cut plank ends at the scarfs were sealed with
sintel clamped moss caulking on the outside;
• There were a large number of nail hole plugs, indicating that temporary frames were used on a large scale
during the construction;
• A complete skeleton of a sheep or goat and a piece of a
thick hemp rope are the most striking finds.
Dronten-I cog, Chapter 11 (Reinders et al. 1980, 6-15
and 47-50).
• Small seagoing cog, shortly before or around 1300/
transition to 1st/2nd quarter of the 14th century,
south-western Netherlands/Flanders?;
• Foundered on the east side of the (underwater) peat
barrier between Schokland and Elburg, near one of the
former estuaries (the Zuiderdiep) of the IJssel River;
• Dimensions and proportions of the reconstructed ship:
A. 12.40 m
B. 11.85 m
C. 2.05 m
D. 15.80 m
E. 5.20 m
F. 5.8:1
G. 3.0:1
• Remarkably robust stem hook;
• Nails in the clinker-built fastenings of the planks were
driven into the wood alternately from the outside to
the inside and vice versa;
• Not a mast step but a recess in a wide, thick V-shaped
floor timber for the base of the mast;
• Several small temporary frames left in place between
the frames;
• Transverse connections in the underwater body at
the stem and stern. Sail beam/transverse connection
at deck height structurally reinforced with ham-

mer-shaped iron rosebolts;
• Presumably complete (or near-complete) inventory of
ceramics and tools;
• Remarkable finds include the two lance tips, the
hunting set of knives, a dagger knife with inlaid initials, and drinking and cooking utensils consisting of
near-stoneware, kugeltopf and red earthenware pottery.
Marknesse cog, Chapter 12 (Modderman 1945).
• Small cog for navigating inland lakes and waterways
and the Zuiderzee, 2nd quarter of the 14th century/ca
1375, northern Netherlands;
• First ship find identified as a cog (1945). This find was
the reason for regularly conducted nautical archaeological excavations in the Netherlands, particularly in the
IJsselmeer polders;
• The best, and most completely preserved, and oldest
example of a small cog;
• Dimensions and proportions of the reconstructed ship:
A. 11.80 m
B. 11.30 m
C. 2.85 m
D. 14.80 m
E. 4.65 m
F. 1.60 m
G. 3.1:1
H. 3.2:1
• The vessel was most likely used for a relatively long
period of time, and suffered significant damage in the
vicinity of the mast during its period of operation.
This damage was repaired. On that occasion, the mast
was probably moved forward and placed in a new,
short mast step that was placed on the frames. The
mast was initially in a recess in a V-shaped floor timber, slightly farther back. This presumably was also related to the simultaneous transition from a square sail
to a spritsail and the addition of the removable mast;
• Inventory with comparatively few tools;
• Cargo of 20 tonnes of large bricks.
Kuinre cog, Chapter 13.
• Small cog for navigating inland lakes and waterways
and the Zuiderzee, 3rd/4th quarter of the 14th century/ca 1400, north-eastern Netherlands?;
• One of the first shipwrecks found in the Noordoostpolder and oldest known find of a cog in the
Netherlands (1943);
• Only intact elements are stern hook plus sternpost.
Two photos presumably show the excavated wreckage;
• The small vessel probably sank in the Kuinder or in an
adjacent ‘harbour basin’ and lay between the locations
of the two castles of Kuinre.

• Dimensions and proportions of the reconstructed ship:
A. ?
B. ?
C. ?
D. ca 13.00 m
E. ?
F. ?
G. ?
H. ?		
Spakenburg-I cog, Chapter 14.
• Small cog for navigating inland lakes and waterways
and the Zuiderzee, 4th quarter of the 14th century/1st-2nd quarter of the 15th century, south-eastern
coast of the Zuiderzee?;
• Sank in the approach route from Spakenburg/
Bunschoten. Discarded or deliberately scuttled after a
dike breach?;
• Dimensions and proportions of the reconstructed ship:
A. 13.00 m
B. 11.80 m
C. 3.10 m
D. 15.20 m
E. 4.80 m
F. 1.70 m
G. 3.8:1
H. 3.2:1
• Closed ceiling/loadin floor;
• Short mast step and a housing for a removable mast;
• Load with (new) bricks in the middle of the hold;
• Several (striking) finds: part of a compass glass, a
broken anchor blade that had penetrated through the
shell on from the outside at the turn of the bilge, and
the upper part of a discarded, half-height shoe.
Spakenburg-II cog, Chapter 15 (Van de Moortel
1991).
• Small seagoing cog/working schuyt, 1st-2nd quarter/2nd quarter or c. mid-15th century, south-eastern
coast of the Zuiderzee?;
• Met with an accident/sank and ran aground on a high
Pleistocene donk;
• Dimensions and proportions of the reconstructed ship:
A. 9.30 m
B. 9.05 m
C. 2.80 m
D. 12.40 m
E. 4.30 m
F. 1.25 m
G. 3.2:1
H. 2.9:1
• Remarkably ‘round’, low-lying vessel;
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• Instead of a mast step, there were heavy chocks in the
sides with a recess for vertically placed beams or stanchions. In any case, there was a chock on the starboard
side and the port side. There may also have been two
of these chocks at the back of the ceiling/work floor;
• The vessel may have been one of two on which a
hoisting structure could have been built. Between the
schuyts, an object could be hoisted from the seabed or,
for example, piles could be driven into the seabed.
Almere-I cog, Chapter 16 (Hocker & Vlierman
1996).
• Small cog for navigating inland waterways and the
Zuiderzee, shortly before or around 1400/early 2nd
quarter of the 15th century, south-eastern coast of the
Zuiderzee?;
• One of the small cogs that were most completely recovered;
• Short mast step enclosed by a closed ceiling;
• Striking iron rosebolts with large round, curved heads
to reinforce the construction of two transverse beams
connected to the sides;
• Contained the oldest disc block in the Netherlands to
date;
• Beautifully crafted tools, a leather bag and a unique
birchwood (lepers’) clapper with the depiction of Saint
Catherine of Alexandria, several coins and human
bones.
Dronten-II cog, Chapter 17.
• Boat with cog-like features, 2nd/3rd quarter of the
15th century/2nd half of the 15th- early-16th century, Zuiderzee coastline of the provinces of Overijssel/
Gelderland;
• Old vessel that had presumably reached the end of its
useful life and was discarded;
• Dimensions and proportions of the reconstructed ship:
A. 7.50 m
B. 7.10 m
C. 1.35 m
D. 9.45 m
E. 2.35 m
F. 0.65 m
G. 5.25:1
H. 4.00:1
• Only three strakes on each side of the keel plank, one
for the bottom and two for the sides;
• Only sintel clamped on the outside of the seams between the keel plank and the first bottom strakes.
The sintel clamps overlapped. No caulking and sintel
clamps in seams between the clinker-built planking of
the sides;
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• Much of the rudder still present;
• Probably had a thwart through which the mast was
inserted. There was probably originally a plank bridge
above the bottom of the ship and on the frames (but
none was found).
Swifterbant cog, Chapter 18.
• Small seagoing cog, probably similar to Dronten-I,
early 14th century/c. 1325, south-western Netherlands/
Flanders? (field evaluation performed);
• Foundered in the middle of the sea;
• Dimensions and proportions of the reconstructed ship:
A. ca 11.50 m
B. ca 11.00 m
C. ca 2.00 m
D. ca 15.00 m
E. ca 5.00 m
F. ca 5.5:1
G. ca 3.0:1
• Clinker-built seams were sintel clamped on the inside
and outside, and bottom seams on the outside;
• Small temporary frame left in place at the turn of the
bilge between the frames;
• Foreign(?) Burgundian (roof) tiles of the fireplace,
bronze tripod pipkin and a lance tip.
Almere-II cog, Chapter 19.
• Small seagoing cog, 2nd quarter/2nd half of the 14th
century?, north-eastern Netherlands (field evaluation
performed);
• Foundered in the middle of the sea, turned turtle;
• Dimensions and proportions of the reconstructed ship:
A. ca 12.20-13.20 m
B. ca 11.50-12.50 m
C. ca 2.00 m
D. ca 16.50-17.50 m
E. ca 6.30 m
F. ca 3.20 m
G. ca 4.0-4.2:1
H. ca 2.6-2.8:1
• Stem hook plus what is presumably the complete and
intact stempost still present;
• Sides start amidships at a fairly acute angle compared
to the bottom of the ship;
• Clinker-built seams were sintel clamped on the inside
and outside, and bottom seams on the outside.

Doel-I cog, Chapter 20.
• Large cog, shortly after 1326/3rd quarter of the 14th
century, Baltic coast near Lower Saxony (salvaged);
• Probably capsized during tsunami-like tidal wave and
sunk in the ‘Deurganck’ or ‘Grote Gat’ near Doel on
the Scheldt. Was situated upside down. Hull structures deformed as a result of unnatural positioning and
as a result of the iron fastenings that had been completely dissolved (by exposure to the salt water);
• Dimensions and proportions of the reconstructed ship:
A. ca 14.00 m
B. ca 13.30 m
C. ca 3.10 m
D. ca 20.00-21.00 m
E. ca 7.00 m
F. ca 4.40 - 4.50 m
G. ca.3:1
H. ca 2.85-3.00:1
• Ship’s hull found in very complete state. Port side of
forebody present as far as the top of the gunwale;
• Stern hook and stem hook plus stempost present and
intact, sternpost, false stern and -stem missing;
• Crossbeams protruding through the shell were partly
present, plus a number of beam-head guides;
• Shell strakes on the outside strikingly decorated on
the outside with gouged seams in which the nails of
the clinker-built connections had been placed;
• Opening in the gunwale of the forebody (see also
Nijkerk-II cog);
• Shell seams made watertight using sintel-clamped
moss caulking on the inside as well as the outside.
Not sintel clamped on the outside at the level of the
waterline from unloaded state to loaded state;
• Striking transverse connections in the underwater
body at the stern and stem;
• Some wooden treenails had a protruding and slightly
curved head on the outside of the ship;
• The ship had presumably originally been tarred fairly
thickly on the inside and outside.
Doel-I cog, Chapter 21.
• Large cog, 2nd/3rd quarter of the 14th century, northern German/Polish Baltic coast (salvaged);
• Probably capsized simultaneously with the Doel-I
cog during a tsunami-like tidal wave and sunk in the
‘Deurganck’ near the Scheldt;
• Dimensions and proportions of the reconstructed ship:
A. ca 13.00 m
B. ca 12.00-12.30 m
C. ca 3.00 m
D. ca 18.90-19.60 m
E. ca 6.50 - 6.70 m

•
•

•
•

•
•

F. ca 3.80 - 4.10 m
G. ca 3.9-4.1:1
H. ca 2.9:1
Only a large part of the upside-down bottom of the
ship plus frames, ceiling strakes and keelson;
No stern- and stem hooks with a keel plank between
them, but a stern- and stem hook with long keel
plank sections that were fastened to each other amidships with a sloping scarf;
Completely carvel-built bottom from stern to stem;
Striking combination of moss and animal hair as
caulking material for the sintel-clamped moss caulking;
Some wooden treenails had a curved heads standing
proud from the shell on the outside of the ship;
The ship suffered considerable damage to the bottom
during the period in which it was in use and was later
repaired.

Kraggenburg cog, Chapter 22.
• Large, mid-sized or small cog, 1st/2nd quarter 14th
century, northern or north-western Netherlands (exploratory study);
• Probably stranded and sunk with a south-western
storm(?) in the shallows north of the original De
Voorst peninsula.
• Keel beam comprised of two parts. Sintel clamps on
the inside above the carvel seams. Reversed V-shaped
carvel seams along the entire plank thicknesses.
Kampen (IJssel) cog, Chapter 23.
• Large cog, 1st half/3rd quarter of the 15th century (field evaluation performed, salvage 10 February
2016);
• The old ship, which had presumably reached the end
of its useful life, was most likely deliberately scuttled in the IJssel River off Kampen in order to dam
a stream channel of the IJssel and thus improve the
water discharge in relation to the silting up of the
IJssel estuaries;
• Dimensions and proportions of the reconstructed ship:
A. ?
B. ?
C. ?
D. ca 20.00 m
E. ca 7.50 m
F. ?
G. ?
H. ?
• The ship’s hull is fairly intact up to the crossbeams
protruding through the shell. Higher parts and decks
were also found;
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• The wreck is likely to provide additional/unknown
information about the changing construction of the
cogs during the period in question;
• A brick oven on the deck and remnants of a loading
bed above the open ceiling in the bottom of the ship.
• No further data available yet.
Enkerhuizerzand cog, Chapter 24.
• Large cog, 3rd/4th and 4th quarter of the 15th century (field evaluation performed);
• Foundered in the middle of the sea;
• Ship’s hull probably present at least up to deck/crossbeam height.
• No further data available.
Medemblik ‘Zeebad’, section 25.1 (Maarleveld 1984,
45-61).
• Large cog, 15th century (field evaluation performed);
• Probably stranded off the coast;
• Dimensions and proportions of the reconstructed ship:
A. ?
B. ca 15.00 m
C. ca 3.60 m
D. ?
E. ?
F. ?
G. ca 4.15:1
H. ?
• Almost entire bottom of the ship with floor timbers
and keelson;
• Keel (or keel plank?) with the sternpost placed on top
of it. Probably not a stern hook;
• Poles, possibly from a loading bed, and a large number
of ballast stones.
Cargo vessel G 37, Noordoostpolder, section 25.2
• Mid-sized cog for inland waterways, Zuiderzee and
Waddenzee, 15th century (excavated, data not developed further);
• Foundered in the middle of the sea;
• Entire underwater body and almost the entire starboard side, stern and stem;
• Keel plank in two parts, sternpost and stempost
placed on the keel plank;
• Plank ends nailed in rabbets in the sternpost and
stempost;
• Keelson/mast step consisting of three parts;
• Inside and outside seams of the clinker-built connections made watertight using sintel-clamped moss
caulking;
• Approx. 275 large, heavy ballast stones.
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Boat K 73/74 Eastern Flevoland, section 26.1.
(Reinders et al. 1980, 17-29 and 47-50).
• Boat with cog-like features, 1st/2nd/3rd quarter of the
15th century, Kampen/IJssel delta?;
• Foundered in the middle of the sea/met with an accident and drifted away underwater to the site, where it
settled to the bottom. Judging from the length, width
and height of the gunwale, the vessel is not actually
suitable for sailing on the Zuiderzee;
• Dimensions and proportions of the reconstructed ship:
A. 13.55 m
B. 13.35 m
C. 1.90 m
D. 15.80 m
E. 2.40 m
F. 0.80 m
G. 7:1
H. 6.6:1
• Hook-shaped stern and stem with rabbets for the bottom strakes and shell strakes in the sides. They were fastened onto the ends of the middle plank of the bottom;
• Mostly flat, carvel-built bottom and slightly everted
sides consisting of two clinker-built strakes. Built
with L-shaped frames in the flat part of the bottom.
Aft and forward, the planks of the bottom transitioned
into a clinker-built construction; the seams on the
inside were sintel clamped;
• Small recesses for placing a mast/vertical posts in two
floor timbers/L-shaped frames. In the latter case, possibly provided with a horizontal beam, over which a sail
could be fitted as a canopy;
• The vessel was built as a small cog with a low gunwale
with a piece of about 1/3 of the total length placed in
between;
• Inventory including two stoneware jugs, tools, a beautiful dagger and a number of coins, amongst others
several special coins from the city of Kampen;
• No fireplace;
• Could be rowed and poled. Predecessor of the track/tow
boat intended for regional and interregional transport
of passengers and goods.
Boat by the Kampen (IJssel) cog, section 26.2.
• Boat with cog-like features. 1st half/3rd quarter of the
15th century, Kampen/IJssel delta?
• In terms of construction, lines and execution, it is
directly comparable to the boat of lot K 73/74 Eastern
Flevoland (see section 26.1).
• Old vessel at the end of its useful life (many repairs).
Together with the Kampen (IJssel) cog and a barge
(Chapter 23 and Section 26.3), it was used to dam an
old stream channel of the IJssel;

• Dimensions and proportions of the reconstructed ship:
A. 13.60 m
B. 13.40 m
C. 1.95 m
D. 15.80 m
E. 2.35 m
F. 0.75 m
G. 6.9:1
H. 6.7:1
• Rudder still present. So far oldest known example of a
rudder on a shipwreck in the Netherlands;
• Rowlock/tholepin cut from a branch;
Barge near the Kampen (IJssel) cog, section 26.3.
• Barge built according to the cog-building tradition.
1st quarter/3rd quarter 15th century, Kampen/IJssel
delta?;
• Part of an old vessel at the end of its useful life. Together with the Kampen (IJssel) cog and a boat (Chapter 23 and Section 26.2), it was used to dam an old
stream channel of the IJssel;
• Dimensions and proportions of the reconstructed ship:
A. ?
B. ?
C. ?
D. ?
E. ?
F. ?
G. ?
H. ?
• Large eel buck (trap)
Large boat or small cog for inland waterways and
Zuiderzee, L 89 Eastern Flevoland (excavation data
not yet worked out). Section 26.4.
• Larger, but in terms of construction, lines and execution, it is directly comparable to the boats from lot
K73/74 and near the Kampen (IJssel) cog, sections
26.1 and 26.2, ca middle/3rd quarter of 16th century,
river basin of the IJssel?;
• ‘Old-fashioned’ (15th-century) model. Not moss
laths, but split withies were used to apply the sintel
clamped moss caulking in the seams. Until this shipwreck was found, split withies were only known in
vessels predating the 12th century;
• Probably stranded on the west side of the (underwater)
peat barrier between Schokland and Elburg and not
far from the west-southwestern estuaries of the IJssel
delta. The vessel broke in half on the end of this underwater ‘bank’;
• A keelson/mast step and a fireplace;

• Extensive equipment and inventory and several coins.
• Dimensions and proportions of the reconstructed ships:
A. ?
B. ?
C. ?
D. ca 20.0-21.0 m
E. ca 4 m
F. ca 0.8-0.9 m
G. ?
H. ca 5:1 		
Cargo vessel on lot B 55 Eastern Flevoland, section
26.5. (Reinders et al. 1980, 31-41 and 47-50).
• Large (inland) cargo vessel with completely flat,
carvel-built bottom and clinker-built sides. Stern
placed on middle plank of the bottom, late 15th century/ca 1500 - early 16th century. Not a cog;
• Dimensions and proportions of the reconstructed ship:
A. ca 19.00 m
B. ca 17.60 m
C. ca 3.45 m
D. ca 23.20-23.50 m
E. ca 4.90 m
F. 1.30 m
G. ca 5.1:1
H. ca 4.7:1
• Sintel clamped moss caulking in the seams in the bottom on the outside, and the seams in the clinker-built
sides on the inside;
• Foundered in the middle of the sea;
• Incomplete inventory, exceptional finds: a macehead
(from a weapon known as a goedendag or godendac), or
in any case the upper part with iron knobs on it, and a
pewter jug.
Antwerp, Lefèbvre Dock. Five different vessels and a
crossbeam 6.5 m long and 0.3 m wide (possibly protruding through the hull) from a large vessel (cog?).
Found at the end of the 19th century, section 26.6
(1-6) and fig. 26.4 (Hasse 1907; Vlierman 2002, 132).
Vessel 1. Barge-like planking boat with several cog-like
features, presumably 12th/13th century, Antwerp region;
• Dimensions and proportions of the reconstructed ship:
A. B. ca 20.00 m 					
(greatest length of bottom plus heves)
C. ca 2.20 m
D. ca 20.00 m 					
(greatest length of bottom plus heves)
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•
•
•
•

•

•

E. ca 4.00 m
F. ca 1.50 m
G. H. 5:1
Carvel-built bottom and clinker-built sides;
A heve (square bow/stern) about 80 cm wide aft and
forward;
Probably kept on course with a steering oar;
Carvel seams completely open and filled with moss
caulking. Fastened on the underside with triangular
moss laths/sintel rods and sintel nails. On the inside
only with sintel nails;
Clinker-built fastenings with nails (possible blind?)
that were driven into the wood alternately from the
inside to the outside and vice versa;
At least three transverse connections, probably originally five plus an after deck and forward deck. Decks
connected by gangways.

Vessel 2. Barge-like planking boat with several cog-like
features, presumably 12th/13th century, Antwerp region;
• Dimensions and proportions of the reconstructed ship:
A. B. ca 15.00 m 					
(greatest length of bottom plus heves)
C. ca 1.00-1.20 m
D. ca 15.00 m 					
(greatest length of bottom plus heves)
E. ca 3.00 m
F. ca 1.20 m
G. H. 5:1
• Carvel-built bottom and clinker-built sides;
• A heve about 80 cm wide aft and forward;
• Probably kept on course with a steering oar;
• Carvel seams completely open and filled with moss
caulking. Fastened on the underside with triangular
moss laths/sintel rods and sintel nails. On the inside
only with sintel nails;
• Clinker-built fastenings with nails (possible blind?)
that were driven into the wood alternately from the
inside to the outside and vice versa;
• Originally at least two, but more likely four transverse
connections plus after and forward decks, possibly a
ceiling strake or gangway against the sides.
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Vessel 3. Boat with several cog-like features, presumably 12th/13th century, Antwerp region;
• Dimensions and proportions of the reconstructed ship:
A. ca 10.50 m
B. ca 10.00 m
C. ca 1.70 m
D. ca 13.00 m
E. ca 2.50 m
F.
ca 1.20 m?
G. ca 5.9:1
H. ca 5.2:1
• Carvel-built bottom and clinker-built sides;
• Stern and stem. Whether the vessel had stern- and
stem hooks and a stern rudder was not determined;
• Carvel seams completely open and filled with moss
caulking. Fastened on the underside with triangular
moss laths/sintel rods and sintel nails. On the inside
only with sintel nails;
• Clinker-built fastenings with nails (possible blind?)
that were driven into the wood alternately from the
inside to the outside and vice versa. A layer of moss
caulking between the overlapping plank sections. It
has not been determined whether this moss caulking
was fastened with moss laths and sintel nails on the
inside and/or on the outside;
• At least five (probably six) transverse connecting
beams with rising knees on which the gunwale was
fastened into place. Presumably also at the aft and
forward ends of the after- and forward decks.
Vessel 4. Boat with cog-like features, presumably
12th/13th century, Antwerp region;
• Dimensions and proportions of the reconstructed ship:
A. ca 8.50 m
B. ca 8.00 m
C. ca 1.50 m
D. ca 10.00 m
E. ca 2.20 m
F. ca 1.00 m?
G. ca 5.3:1
H. ca 4.5:1
• Carvel-built bottom and clinker-built sides;
• Stern and stem. Whether the vessel had stern- and
stem hooks and a stern rudder was not determined;
• Carvel seams completely open and filled with moss
caulking. Fastened on the underside with triangular
moss laths/sintel rods and sintel nails. On the inside
only with sintel nails;
• Clinker-built fastenings with nails (possible blind?)
that were driven into the wood alternately from the
inside to the outside and vice versa;

• At least two, possibly originally more transverse connecting beams with rising knees on which the gunwale was fastened into place.
Vessel 5. Small (seagoing) cog, 15th century, very probably older (13th?/14th century), Antwerp region;
• Dimensions and proportions of the reconstructed ship:
A. ca 11.50 m
B. ca 11.00 m
C. ca 1.70 m
D. ca 13.00 m
E. ca 5.00 m
F. ca 1.50 m
G. ca 6.5:1
H. ca 2.6:1;
• Carvel-built bottom and clinker-built sides;
• Whether the vessel had stern- and stem hooks and a
stern rudder was not determined.
Ship wood, ‘s-Hertogenbosch, section 26.7 (Vlierman
1988, 97-101; idem 1996b, 107-110 and Appendix 13).
• Ship fragment used as revetment, mid-13th century,
‘s-Hertogenbosch region?;
• Possible fragment of a river barge or an inland cog;
• Sintel clamped moss caulking and clenched nails driven into the wood from the inside out.
Barge at Kessel (North Brabant), section 26.8
(Vlierman 1996b, 19-32).
• River barge, 15th century
• Dimensions and proportions of the reconstructed ship:
A. B. ca 15.50 m (greatest length of bottom plus heves)
C. ca 2.00 m
D. ca 15.50 m 					
(greatest length of bottom plus heves)
E. ca 2.75 m
F. ca 0.85 m
G. H. ca5.6:1
• Sintel clamped moss caulking used to make the seams
watertight: in the bilge seam on the inside, and the
seams of the bottom on the outside; only moss caulking in clinker-built seam. Nails in the clinker-built
fastenings driven into the wood alternately from the
outside to the inside and vice versa;
• Presumably used as a ferry.

Several parts of (river) vessels from a different building tradition?, section 26.9 (respectively Reinders
1983, 15-20 and 40-41; Vlierman 1995, 91-104; Idem.
1996b, 115-119 and 137 and Van Holk 2001, 103117).
• Meinerswijk, Amsterdam, Hattem and Rotterdam
(ship 4), 13th century;
• Respectively probably foundered, used as a foundation
platform under the walls of the reinforcement on the
Nieuwezijds Kolk, discarded(?) and foundered, and
parts used for a lock in the Rotte River;
• Instead of nails, wooden treenails were used to fasten
the clinker-built planks;
• Vessels from the Rhine/Moselle/Meuse region;
• Sintel clamped moss caulking in the seams;
• Not examples of the cog-building tradition, but may
possibly show influences of that tradition.
Small cargo vessel/boat from another shipbuilding tradition, Nieuwlande/Oosterschelde (Eastern
Scheldt), section 26.10 (Vlierman 1996b, 33-52 and
132-133).
• Went down near the village of Nieuwlande near
Krabbendijke in the Eastern Scheldt, which drowned
ca 1500;
• Similarities to boat K 73/74 O. FL. (Section 26.1), but
more to the (later) Zeeland shipbuilding industry, e.g.
a strongly raking straight stem;
• Lanceolate, flat bottom with stern and stem placed on
the ends of the middle plank of the bottom;
• Clinker-built sides consisting of two strakes;
• Mast step with a sail beam above it, and a broad
thwart in the forebody;
• Inwale on which a splashboard could be placed;
• Transverse connection at gunwale height in the afterbody? and forebody;
• Not sintel clamped moss caulking in the seams, but
moss covered with moss laths and fastened into place
with wooden spikes (small wedges);
• Not (or no longer) built according to the cog-building
tradition.
For more detailed information on the various vessels,
please refer to the relevant chapters and sections.
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29.4.4 Some early-15th-century miniatures with realistical depicted vessels
The boats in these two miniatures, also from the Apocalips
in Dietsche,32 can probably be reckoned among the earliest medieval examples with a very realistic rendering;
they may almost serve as photographs of the boats in
the cog-building tradition (as described in Chapter 26:
K73/74 from Flevoland and the very similar boat found in
the river IJssel beside the Kampen cog, as well as a boat
of a different building tradition from the Oosterschelde
marine inlet near Nieuwlande).

Of the other vessel, most probably of the same type,
only the afterbody with the stern rudder and tiller, the
covering inwale with tholepins and part of the flat floor
are represented. The latter is not an underfoot ceiling,
but a removable plank bridge. The planking of a ceiling is always laid longitudinally, across the frames. To
show the planked hull to best effect, no nails are shown.
Therefore it is impossible to tell whether this boat had a
fully carvel-built, or a partially clinker-built bottom; and
carvel- or clinker-built sides. The latter is the most likely,
however.

The first miniature (fig. 29.5a) shows two detailed, entirely realistically rendered, probably flat-bottomed vessels.
The boat in full view has a relatively slender shape with
straight, raked stern and stem and a stern rudder with a
tiller. This boat has a reinforcing timber along the inside
of the gunwale (an inwale, in small vessels like this one
known as a covering inwale). This covering inwale covers
the heads of the frames. This boat has a forward-deck and
probably also an after -deck. Aft and fore, double tholepins are set into the covering inwale.

The other miniature (fig. 29.5b) shows the afterbody of
a similar boat. This too shows the covering inwale with
pairs of tholepins, a stern rudder with a tiller and distinct
rudder fittings. The after-deck is supported by a small
deck beam; also the plank bridge on the bottom is visible.
Further there is a thwart which in the visible part of the
boat is supported by two stanchions - presumably there
were three or four in total. The figure in the image shows
that such vessels were not only rowed, but also punted.

Fig. 29.5a. Scenes from the life of St. John the Evangelist, 15th-century
miniature in Apocalips Dietsche, folio 1 r. Bibliothèque nationale de France,
Paris. From De Hommel-Steenbakkers 2001.

Fig. 29.5b. St. John’s revelations, 15th-century miniature in Apocalips
in Dietsche 1, folio 2 r. Bibliothèque nationale de France, Paris. From De
Hommel-Steenbakkers 2001.

32. De Hommel-Steenbakkers 2001.

29.5 Sintel clamped moss caulking
29.5.1 A late-medieval caulking method as a means of
dating
In …Van Zintelen, van Zintelroeden ende Mossen…33 a
method of caulking wooden ships is described under the
designation of ‘gesinteld mosbreeuwsel’, i.e. ‘sintel clamped
moss caulking’ (fig. 29.6). Its origin goes back at any
rate to Carolingian times, more likely even further back
in time.34 It is a method that was part of the rivercraft
building tradition within and north and immediately
south of the Alpine region, an area that roughly corresponds with Lorraine, and the East-Francian realm of Louis
the German, King of Bavaria, after the Empire was split
up in 843. Sintel nails and sintel clamps from a 10th- to
14th-century context are known also from Novgorod.35
The fifteen-year research preceding of that publication
showed that the earliest examples of the sintel clampedmoss caulking method are to be found on rivercraft and
especially barges. The title of the 1996 publication sums
up the materials used in this method (sintels, laths of
oak or split withies, and moss), as they were listed in a
late-medieval source.36

Into the second half of the 12th century we see virtually
no change in the shape of the sintel nails (narrow, thin,
rectangular or slightly trapezoid clamps) by which the
moss laths or withies and the moss caulking were secured
into the shell seams of ships. The sintel nails were driven
into the adjacent shell planks as an inverted U across the
laths or withies and the moss-filled seams. With the emergence of the cog building tradition in the second half of
the 12th century and in the region of the rising Hanseatic
League the shape of the sintel nails slowly evolved from
an oblong to a laurel-leaf outline (ca 1200), and then to a
butterfly-shaped sintel, which had an oval centrepiece and
two wings that were driven into the shell planks on either
side of the seam. In the same period, the spacing (from
centre to centre) of the sintel(nail)s became standardized
to ca 5-10 cm. This process of change took place roughly
between 1175 and 1250.
Very probably, it was in this period that sintel clamped
moss caulking was first applied to seagoing vessels, which
were built according to the then emerging cog-building
tradition. After the mid 13th century the evolution of sintel shapes continued into the 16th century. The iron plate

Fig. 29.6. Part of the underside of the bottom of a small river barge of the late 14th- or early 15th century, the seams of which were closed with sintel
clamped moss caulking. Oosterhout, province of Noord-Brabant.

33.
34.
35.
36.

Vlierman 1996a.
Arnold 1977, 293-297; Arnold 1992 part II, 87-94; ‘The complex moss caulking of clearly Celtic origin survived in many regions....’.
Vlierman 1996a, 26.
Vlierman 1996a, 19 and 21; Verwijs & Verdam 1885, 609 (AD 1401).
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that remained visible over the seam became an ever-longer
oval. This change took place especially during the rise
and heyday of the Hanseatic League in the European area
where the League operated (fig. 29.7). This globally is the
area of the European continent between the southern border of Denmark, the German North-Sea and Baltic coasts
in the northwest, and the eastern Zuiderzee coast with the
river IJssel, and from Flanders to the Lower-Rhine region
in the south. From ca 1250 probably increasingly along
the southeastern Baltic coast and the west coast of the
Zuiderzee. With the demise of the Hanseatic League also
the application of this caulking method disappeared. By
ca 1550 sintel clamped moss caulking was no longer used
for seagoing and larger inland vessels; at most for repairs
following an old, familiar method. The continuous change
in shape of the sintel is characteristic and exclusive to the
cog-building tradition; and from the early 13th century
onwards, sintels were probably employed for all large and
small vessels built according to this tradition (distinguishing mark). The importance of these changing shapes
lies in their datability. The six different types enable us
to date the building of a vessel to within a period of 50 to
70 years, sometimes even more closely. The central parts
of the sintels, progressively elongated to lengths of 35 to
50 mm, covered and thus protected increasing parts of the
moss laths or withies, which were just a few mm thick.
In 16th-century vessels, the sintels might even overlap to
provide full cover.
In ‘isolated’ shipbuilding regions (the Alps), along the
major rivers (Upper Rhine, Danube and their tributaries)
and probably also along the rivers of (eastern) France and
those flowing northward in Germany and Poland, the
caulking method persisted almost unchanged in traditionally built vessels between ca 1200 and the mid-20th century. Along the Volga the same may apply in the 19th and
20th centuries. To this it may be added that in the Danube
basin, vessels were built with gaping seams, in which the
moss caulking was covered over with thick moss laths
of trapezoid section. The laths were secured with broad
or narrow sintels or sintel nails (Klampfen) with pointed
wings. The closely spaced Klampfen also joined the planks
together.37 The thick moss lath, triangular in section, in
the moss-filled crack in a 14th-century ship’s timber from
Novgorod also deviates from the thin split withies or
moss laths used in the vessels from the Rhine and the (later) Hanseatic territory. We may be fairly certain that also
along the rivers of eastern Europe the method goes back
to the Middle Ages. Hence it seems plausible that rendering watertight the large and small rivercraft by means of
sintel clamped moss caulking extended eastward to the
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37. Wöginger 2007.
38. Moll 1930, 23; Vlierman 1996a, 31.
39. Luns 1985, 31.

Fig. 29.7. Overview of the sintel nail and sintel types and their dating.
After Vlierman 1996a.

rivers emptying into the Black Sea and Caspian Sea.
The manufacture and application of sintels besides nails
must, especially during the 14th to the mid-16th century, have constituted a substantial part, in terms of labour
and time, of the activities of shipyard blacksmiths and
shipbuilders. Building a 14th-century cog of 20 m length
would easily require 5,000 nails and 15,000 sintels. That
forging sintels was no job for an apprentice is evident
from the Gdansk guild statutes of 4 December 1446
which ordain that a ship’s blacksmith as his masterpiece
should ‘forge a rudder’s fittings, a boathook, and a sintel
‘ (... eyn Schute Rudil smeyde und eyn Bothoken und eyn Syntil’...). Moll wonders whether Syntil should be interpreted
as a sounding lead.38 Yet this clearly is a reference to
a sintel, and probably the model forged from two thin
strips of iron (…mit langen sterten…,39 i.e. with long tails;
type E1). The evolution from straight, narrow strips (the
sintel nails) to the butterfly-like shapes of sintels could be

traced mainly thanks to the large number of Dutch shipwrecks investigated by NISA; by their inventories they
could usually be dated to within a period of 25 years or
even less.40 The construction date of a ship can in many
cases be established quite accurately by tree-ring analysis,
which also may provide evidence of the provenance of the
timber, and in vessels predating ca 1300 also of the ship.
This is because 13th-century and earlier ships are most
likely to have been built in the region where the timber
had grown. After ca 1300 timber was increasingly imported from elsewhere. Also the moss used for caulking
was of a different composition. Pre-1300 caulking was
usually composed of different moss species some of which
do not or no longer occur in The Netherlands. Ships of
a later date are generally caulked with a single species
(Sphagnum).
Even before 198041 it was established that there were six
types of sintel nail or sintel (A to F; fig. 29.8). Finds in
medieval cities, especially of reused ships’ timbers (for example to revet quaysides) and foreign finds contributed to
this research. In the summary of the earlier research it is
concluded that most sintels and sintel nails can be dated
by their shapes to within a period of 50 to 70 years, and
in some cases even more closely. Also it is believed that
new finds may allow further refinement in the near future,
and that we may speak of a new archaeological method for
dating shipbuilding in medieval northwestern Europe.42
Even shortly after the publication of Vlierman in 1996, it
aroused a keen interest among maritime and indeed urban
archaeologists. The iron sintel clamps had surfaced in
numerous excavations, but in finds lists they had at best
been described as “(probably) used in caulking ships”.
Regular requests arrived for coming over and examining,
dating, and maybe publishing them. Also such finds were
newly reported in ever-increasing numbers. This produced
the predicted and increasingly distinct picture of the

Fig. 29.8.

40.
41.
42.
43.
44.

distribution of types, associated datings and the regions
where they had been manufactured and/or used. Besides,
it became ever clearer that certain forms did not evolve
simultaneously in every region, but that there were episodes of inertia in the process. This must have been the
case especially in regions where vessels were well-suited
for their function and range of operation, and gave no
cause for change. The local blacksmith continued to forge
his sintels in the way he had always done and this may
have been continued by his successor(s). This possibility,
also mentioned above, explains the survival (up to the
mid-20th century) of authentic traditional shipbuilding,
as for example in the lake district of northwestern Overijssel in The Netherlands, regions in northern Germany
and along the above-mentioned major rivers: the punters,
Kahnen, Zillen, Plätten, Fähren, etc. built there barely differ from their medieval predecessors found in archaeological contexts. Nowadays several transitional forms between
sintel types have been identified, which must derive from
a region where typological evolution did proceed.
Naturally, as the the study was concluded and published
in 1996 there were some periods that could not yet be
fully covered, owing to a dearth of dated finds. On the
basis of the sintels then available, a typology of types and
presumed transitional forms was drawn up. Finds at home
and abroad have since almost fully confirmed both the
typology and the chronology. The few deviating finds are
those of sintel nails in ship’s timbers reused in a lock in
the river Rotte at Rotterdam43 and in a broken-up ship
used as a foundation under the wall of a fortification on
the Nieuwendijk-Dirk van Hasseltsteeg site in Amsterdam.
J.M. Baart,44 then Amsterdam’s municipal archaeologist,
confidently declared this structure to be the Castle of
Aemstel. During the excavations in 1994 sintel nails were
found in the foundation timbers under the uncovered
walls. Invited by Baart, I visited the excavation and was
able to establish that these were not just loose foundation
beams and planks, but that under the north wall the bottom of a ship had been used as a foundation plate. On the
basis of the data then available it was concluded that these
sintel clamp models belonged in the periods ca 11751225 and ca 1200-1250.

Sintel nails and sintels: the six types.

Vlierman 1983, 1; 1997a, 15.
Vlierman & Van Dijk, 1980b.
Vlierman 1996a, 54.
Van Holk 2001, 93-104.
Baart 1995, 11-27.
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A report of the subsequent research appeared in the book
Het “Kasteel van Aemstel”, Burcht of Bruggehoofd?45 (the
‘Castle of Aemstel’, fort or bridgehead?). The preliminary
conclusions in the report include a remark on these datings, to which other researchers in their criticism failed
to pay attention. The remark reads: “Up to the writing of
this contribution, no account was taken of the possibility
that the vessel was built in the Upper Rhine region or
another area in the margin of Hanseatic territory. If such
was the case, a younger date cannot be ruled out, as sintel
types from ca 1200 onwards in those parts barely changed
in shape”.46 However, the suggested dates of ca 11751225 and ca 1200-1250 best suited Baart, and he stuck to
them.
In the course of subsequent research into the fortifications
during the 1998/’99 winter, the most promising wood
samples were selected and sawn out of the uncovered
ship’s bottom under the north wall. Dendrochronological analysis of these samples showed that the youngest
dated samples came from trees felled between May/June
1276 - February/March 1277 and September/October
1276 - February/March 1277. The datings were made
possible by matching reference curves in the chronologies
of central and southern Germany and southern Germany
and the Meuse valley.47 So the vessel was most probably
built before 1280 in the Rhine/Meuse/Moselle region.48
This confirmed the suggestion that the sintel nails might
be younger than had been assumed in 1995, and that the
ship had been built outside Hanseatic territory.
Tree-ring analysis of ship’s timbers at Rotterdam produced
a similar picture. In 2002 a fresh look was taken at the
foundations of the fortification wall in Amsterdam. Beneath
the now uncovered south wall more ship’s timbers were
found. The dendrochronological analysis performed shortly thereafter yielded an unsurprising date: AD 1276; the
sequence matched the reference chronologies of the central
and southern Netherlands, the Meuse valley, northern
France or Germany. For good measure a beam was radiocarbon-dated: its outcome, AD 1250 quite closely corresponds
with the more precise dendrochronological date.49
Recently also the log boat from Meinerswijk (sintel-nail
types B and B/C) could be dendrochronologically matched
to the reference chronology NLHist.1-zuid: felled in the
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first quarter of the 13th century.50 A ship fragment from
‘s Hertogenbosch, made from silver fir (like the lock floor
at Rotterdam) could soon after its recovery be dated by its
sintel nails to around 1200, and provenanced to southern
Germany or the southern Meuse watershed. Subsequent
tree-ring analysis confirmed this: felling date after 1211
(and before 1220). Silver fir (Abies alba) does not naturally
occur in the Netherlands, but in the lower European mountain ranges like the Baden-Württemberg region, Bavaria,
the Black Forest or the adjacent part of France. The vessel
therefore most probably originated in the southern watershed of the Meuse or in southwestern Germany.51
In the context of the construction of the Noord-Zuid
metro line in Amsterdam two caissons were sunk into the
Damrak at the former mouth of the river Amstel, near the
Nieuwe Brug. The municipal Bureau Monumenten en
Archeologie (BMA) simultaneously performed an archaeological investigation. This yielded over 450,000 finds,
almost 1,000 of which were sintels. The BMA invited me
to examine these finds; at the same time also the sintels
from earlier excavations in Amsterdam were looked into.
The report of this study52 discusses not just the familiar
sintel types, but also a large, as yet unknown one. These
sintels can be reckoned to type D2/E with a probable date
between ca 1375 and 1425. Instead of the usual oval to
pointed-oval central parts, this part here first widens from
the wings outward, and at the ends is almost straight and
of roughly the same or even greater width than the centre
(fig. 29.9). The largest recovered specimen (find no. 387002) has a central part as much as 90 mm long and 40 mm
wide.
Such sintels are unsuited for closing shell seams of ships.
Yet they are useful for, for instance, fixing the caulking
of seams of wooden drains or making watertight a cooling cask, like the one mentioned in a mid-16th-century
invoice for repairing the cooling cask at Vredenburg
castle in Utrecht. ( .....noch in’t coelvat in de brouwerije.
Daertoe gedaen tweehondert sintelen. (...also in the cooling
cask in the brewery; put in 200 sintels).53 Judging by the
model and the various findspots, these seem to have been
specially made in Amsterdam for closing planked revetments of quaysides, piers and lock walls. Maybe the model was developed specifically for the wharves along the
river IJ.54 They were probably applied abutting or even

Vlierman 1995, 91-104.
Vlierman 1995, 99-101.
By Ms E. Hanraets (RING) and K. Vlierman; report on the dating research by RING: Amsterdam-Nieuwezijds Kolk; fortification February/March 1999.
Sintels in het Damrak, Vlierman, in prep. a.
Toebosch 2011, 50.
Reinders 1983, 21-35; Vlierman 1996a, 71-72; file on the logboat Meinerswijk-III, RCE Lelystad, rapportage RING, 11 april 2006.
Vlierman 2000, 118-125.
Vlierman in prep. a.
Vlierman 1996a, 40 (Hoekstra, 1984; RAU, RA 388, written comm.).
Vlierman, in prep. a.

types B3, C2 and D1. The smithy appears to have been
active throughout the 13th century, hence still outside the
ramparts.55
Over half of the sintels recovered at the Damrak site can
be classified as types D2 and E; in many cases the distinction is hard to make. This suggests that the model
was barely evolving over an extended period, remaining
essentially unchanged throughout the 14th century. Also
the subsequent models, E1 and F, have poorly defined
features. They all seem to come from the same workshop.
The specimens that do match the more pronounced typological forms may derive from ships built and caulked
elsewhere, and undergoing repairs in Amsterdam.56
Fig. 29.9. The unusual shape of sintel type D2/E. Amsterdam, Damrak,
find number 00097-1.

overlapping. This would have prevented the constantly
moving water from washing out the soil from behind the
revetment.
The study of the sintel finds from the Damrak site further
revealed that there were used as well as ‘new’, unused
specimens, that they most probably dated from ca 13101500, and that in that same period they ended up in the
then harbour at the spot where originally the river Amstel
emptied into the river IJ. On the one hand, this suggests
the dumping of urban debris, in this case coming from
a probably nearby shipyard and maybe also a smithy. On
the other hand, the sintels might derive from ship repairs
in the harbour. Considering the demolition around 1300
of the fortification at the Nieuwendijk/Dirk van Hasseltsteeg site, and the presumably immediate levelling of the
site (the spit of land situated between the present Dirk
van Hasselsteeg (the then Boerenwetering canal), the
Nieuwezijds Voorburgwal, the river IJ and the Damrak,
then all open water), it seems quite likely that the site
was straightaway given a new purpose. The establishment
of a shipyard on the Damrak side with a nearby smithy
seems an obvious use. In the case of the smithy, we might
consider a relocation of the 13th-century smithy on the
Nieuwendijk, whose activities ceased around this time.
For comparison: in Bruges, excavations in the northernmost part of the old town uncovered a shipyard and a
smithy in the Wulpenstraat, close to the Lange Rei stream
(connecting the site with the Zwin marine inlet) and
within the ramparts of 1297. Reexamination of the sintels
and sintel nails found there has shown that these were of
55.
56.
57.
58.
59.
60.
61.

Some of the sintels in the Marknesse cog (sections 12.2.2
and 12.8, type D) still bear some resemblance to the
preceding 13th-century model. All other data, however,
indicated that the vessel most probably was built in the
second quarter of the14th century. The outcome of treering analysis,57 which became known only after the closing
of the manuscript, confirmed this. In a small cargo vessel
excavated north of Dronten58 sintels of type E (1375-1450)
had been used to secure split withies covering the moss
caulking. Up till this discovery, withies were known only
from 12th-century and older vessels. The ship is directly
comparable to a mid-15th-century vessel excavated west
of Dronten.59 Tree-ring analysis indicated a felling date of
1545 ± 6 years, while one of the five recovered coins had
been issued in 1556. So the vessel had probably foundered
in the third quarter of the 16th century. Both wrecks seem
to provide evidence of slowly evolving sintel forms from,
for instance, an isolated or strongly regionally focused
shipbuilding area. The converse might also occur. The
sintels (type D2) of the Doel-I cog, which probably dates
from the second quarter of the 14th century (Chapter 20),
already display traits anticipating type E. In this wreck the
seams at the fluctuating waterline on the outside (unloaded and loaded) were no longer closed with sintels. In the
Marknesse cog even the entire clinker-built sides no longer
have sintels externally. Up till the present study it had
been assumed that this change only occurred after ca 1350.
The sintel typology60 inspired a master’s thesis at the
Christian Albrechts University in Kiel. Siegloff61 studied
the sintel (nail) finds of the Schleswig isthmus and particularly those from the present village of Hollingstedt, a
medieval settlement on the east bank of the river Treene.

Vlierman 1996a, 38-39 and fig. 20; Vlierman, in prep. a.
Vlierman, in prep. a.
Van Holk 2010, 138 (dated 1339 with a presumable provenance of the timber/the ship from the northern Netherlands).
In lot L 89 in Oostelijk Flevoland, file RCE-Lelystad; section 21.2, figs 21.2a en b.
K 73/74 O.Fl., Reinders et al. 1980, 17-29; section 21.1 and fig. 21.1.
Vlierman 1996a.
Siegloff 2004.
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This is part of the Eider-Treene river system, which empties into the North Sea (fig. 29.10). The village lies at the
western end of the Danevirke.This was a defensive bank
across the Schleswig isthmus that since Viking days strategically closed off continental Denmark (Jutland) from the
Frankish and German realms. Into Early Modern times,
also the extensive marshy lowlands of the Eider-Treene
floodplain formed a hard to overcome obstacle to commercial traffic as well as armies. To the east, the Schlei
inlet, running 38 km inland, was difficult to cross, while
the 15-km land bridge between Haithabu/Schleswig and
Hollingstedt was protected by the earthworks and walls of
the Danevirke.62 The first mention of Hollingstedt appears
in the oldest part of the statute book Schleswiger Stadtrecht,
written probably shortly after 1150. In later sources too,
Hollingstedt is regularly named as the western endpoint of
the Viking-age transit road between the North Sea and the
Baltic. Three 13th-century sources describe the crossing
of the isthmus by Sven Grathe’s army in 1151, which also
carried along its warships.63

publication were just an indication of potential variants.
Now 191 specimens are known from Hollingstedt, a
highly valuable addition for achieving a better insight
into any variation in especially the early types A and B.
Nowadays, however, it increasingly seems to me that a
classification of sintels and sintel nails boils down to six
basic types (A to F) and that the initially distinguished
possible variants are less relevant. Their design was
strongly dependent on the blacksmith involved, and was
(in part) determined by the presence or absence of local
typological developments. In many cases the shape seems
to have been more or less fortuitous and not forged to
conform to any predetermined model. This at any rate
goes for types A and B. The finds from Hollingstedt provide a more reliable insight into the shapes of sintel nails
between ca 1100 and 1175. It is debatable whether this
justifies a Hollingstedt typology.65 To a researcher it is
tempting to devise one. Yet it is most likely that any future finds of substantial assemblages will give rise to new
typochronologies.

My study of 1996 discusses just 19 sintel nails of type
A.64 These were all recovered specimens known at the
time. The three different models (A, A1 and A2) in the

Besides the finds from Hollingstedt, Siegloff also describes and illustrates sintel(-nail) finds from Schleswig,
Kolding, Haderslev, Lübeck, Stade, Greifswald, Alt-List/

Fig. 29.10. Topography of the Schleswig isthmus with the Eider-Treene marshlands, the Danevirke with its successive extensions, the Military Road (Heerbaan), Haithabu (Hedeby) and Hollingstedt.
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Siegloff 2004, 17.
Siegloff 2004, 22.
Vlierman 1996a (Siegloff 2004, 29).
Siegloff 2004, 41 Abb. 25.

Sylt, Grosser Schichtenberg (all Germany), Skänor (Sweden),
Ribe and Dragør (both Denmark) and, as mentioned before, Novgorod ((Russia). In all cases the sintel nails and
sintels are of types whose youngest specimens can be dated
to the second half or end of the 13th century.66 Remarkable and interesting is the repair to a cargo vessel built
according to the Nordic tradition (riveted clinker-style)
between ca 1130 and 1200, and found at Karschau on the
Schlei. The timber for the ship came from western Denmark,
the isle of Fünen and/or Schleswig-Holstein.67 The ship
was probably built in the same region. The repair was
carried out probably in the second half of the 12th century,
with the use of sintel clamped moss caulking.

In the harbour of Haithabu (Hedeby) a few ‘clamps’
(probably sintel nails), sintels and ‘cog nails’ were found.
Further study may show whether there was, for instance,
a shipyard.72 In the final quarter of the 10th century the
decline of Haithabu set in. This in part resulted from the
increasing contacts between Germany and the Slavs in
Holstein, which opened up a far shorter route for German
trade between Hamburg and the Baltic, across the Limes
Saxoniae and to Alt-Lübeck.73 In the first half of the 11th
century both Haithabu and Schleswig, on the German and
Danish shores of the Schlei respectively, still were active
merchant settlements; after which “Haithabu died a slow
death”.74

A second ship find of interest in this regard is the clinkerriveted vessel (Ship 1) from the cutting of the Willemsspoortunnel (railway tunnel) in Rotterdam.68 The ship,
carrying ca 1000 kg of red bricks (28.5-30x14-15.5x7.5-8
cm), had been patched with thin planks in various places
on the outside of the shell. The planks were fastened with
double-clenched nails driven in from the outside. Sintel
clamped moss caulking was used on a crack and around a
replacement patch set into the shell planking (sintel-nail
type B2/3). Tree-ring analysis showed that the composite
curve of the sampled timbers produced a felling date between AD 1252 and 1264. The wreck must have sunk into
the bottom between the building of the dam (around 1270)
and the first expansion of the dam (in the early 14th century or a little later). Van Holk in his summary69 observes
that the ship displays features from two different shipbuilding traditions: the construction possibly representing
an Anglo-Saxon tradition whereas the repairs reveal traits
of the cog-building tradition. In combination with provenancing its timber, the origin of the ship might be sought
in the southern or eastern coastal regions of the North Sea.

Summarizing, it may be concluded that the sintel(-nail)
typology published in 1996 remains useful unaltered for
globally dating ships’ timbers to which sintel clamped
moss caulking was applied. In the case of ships suspected to have been built in the Upper Rhine region this is
somewhat different: there, type-C sintel nails saw barely
any change in shape from ca 1200-1250 onward, allowing
younger dates. In such cases dendrochronology may offer
a way out. Research on the finds from Hollingstedt in
Schleswig-Holstein, Germany on the one hand has shed
more light on the sintel-nail forms dating from ca 11001175. On the other, it provided further confirmation that
the method was not applied north of the German-Danish
border. The repair with sintel clamped moss caulking to
the Nordic-built cargo ship from Karschau (second half
of the 12th century) is the earliest known example of a
combination of characteristic procedures from two shipbuilding traditions.

The finds from Hollingstedt also included 57 rivets. They
belong in the Nordic or Viking shipbuilding tradition
of fully clinker-built vessels. Siegloff suggests that his
sintel (nail) type 1A (=A and A1) and sintel (nail) 1B are
evidence of ship repairs in the first and second half of the
12th century, respectively.70 The straight, and presumably
unused specimens indeed prompt this idea. The others
however may derive from parts of broken-up ships, which
were reused as quayside revetment. The same may be the
case with the rivets.71

The ship found in Rotterdam indicates that riveted vessels built clinker-style in the Nordic tradition, but with
sintel clamped repairs, were (still) sailing along the North
Sea coast even in the mid-13th century. Any sintel finds
in Denmark, Norway or Sweden most probably directly
relate to ships from the Hanseatic territories. The finds
known so far of sintel clamped moss caulking predating
ca 1200 in the future Hanseatic territory show that the
carvel seams gaped and were fully plugged with moss.
This was covered with split withies (sintelroeden) or moss
laths (thin strips of wood). The sintel nails merely served
to hold the withies/laths and moss in place. The sintel
nails evolved from type A via B and C to sintels of type

66. With the exception of Pl. 4, Lübeck, number 14. This sintel dates from the 15th/16th century (type E1 or F). The same goes for Pl. 8, Skänor (Sweden), sintels 3 and 4; and for the sintel from Dragør (Denmark) on Pl. 9. The sintels from Grosser Schlichtenberg all date from the 13th century (Pl. 7).
67. Englert et al. 2001, 141-154; Siegloff 2004, 120.
68. Van Holk 2001, 71-84.
69. Van Holk 2001, 84.
70. Siegloff 2004, 53.
71. Vlierman 1996c; 1997d; 1998, 56-58; 2002, 119-148.
72. Crumlin-Pedersen 1999, 198.
73. Crumlin-Pedersen 1999, 47-48.
74. Crumlin-Pedersen 1999, 204.
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D, which probably was used throughout the near-entire
Hanseatic territory by ca 1250, and types E and F. The
caulking method may, from the very origin of the cog, be
regarded as a characteristic constituent of the associated
shipbuilding method.
The sintels known so far from the Danube basin and
presumably also the other rivers in eastern Europe (e.g.
the Volga) have a different shape, which appears to have
changed little through time. The seams are much wider,
the moss laths thicker, and the sintels also play a role in
joining the planks together. Not much is known about
pre-1800 vessels in these parts because they, and especially the larger ones, remained in use for just 4 or 5 years.
Along the Danube, written-off ships were bought up by the
Plättenschinder, men who cut up the timbers for firewood.75
Archaeological ship finds therefore will always be rare.
The finds from Hollingstedt, Schleswig and Stade show
that the early sintel nail types were in use there for several
centuries before the start of their evolution into sintels
(type D). It is clear that early sintel clamped mos caulking
(pre-1150) was practised along the rivers in a large part of
Europe and there too may be considered a characteristic
caulking method. Along the North Sea coasts (Flanders,
western Netherlands, Friesland, Groningen, Ostfriesland,
i.e. the former Frisia) and in England most probably at
any rate well into the 11th century, mariners sailed in riveted, clinker-built seagoing vessels in which no clamped
moss caulking was applied. The ship from Rotterdam
shows that this was the case even well into the 13th century, while the sintel clamped-moss repair shows that
the shipyard was familiar with that method. I consider it
beyond any doubt that the sintel clamped moss caulking
method did not have a Frisian origin, and that its application to seagoing vessels was derived from its centuries-old
use on continental rivercraft. The rapid evolution from
sintel nail to sintel between ca 1175 and 1250, and the
further evolution of sintel shapes into the 16th century
was directly linked to the cog-building tradition and the
area in which the Hanseatic League operated.
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29.5.2 Sintel clamped moss caulking featuring in a
miniature in a medieval French edition of the Roman
de Troie.
The following description of a medieval illumination is of
significance because the image shows how the shell seams
of two different vessels are being closed with sintel clamped
moss caulking, together with the tools and materials involved. It expressly draws attention to this caulking method, which is an unusual method for such seagoing ships, as
it is known only from cogs and medieval rivercraft.
The 15th-century miniature may well be a copy of a more
ancient original image (as the Roman dates from the 12th
century), so we may in fact be looking at an image of an
actual vessel type that sat at the origin of the development
of the cog. One of the vessels bears a strong resemblance
to a cog. The miniature, and in particular the small
scene top right, has been reproduced by other authors
too: generally just as an example of a medieval ship. On
rare occasions the caption includes the word ‘cog’. To my
knowledge, the miniature has never yet been examined
through the lens of nautical archaeology. The historians
who focused on the Roman de Troie merely remarked what
a fine miniature this was.
Figure 29.11a and b shows the miniature, which precedes
the Roman de Troie, a famous medieval romance, as an introductory illumination. The manuscript, written in Old
French, is a 15th-century copy. It is part of a manuscript
entitled Histoire ancienne jusqu’ à César.76 The full-page
miniature, comprising three images, quite remarkably
illustrates the closing of seams in a ship by means of sintel clamped moss caulking,77 as well as some technical
details. The vessels in the miniature almost certainly represent Crusaders’ ships, which together with other details
suggests that the original image was (much) older than
this miniature. Medieval art generally has a narrative aspect, relating remarkable, usually religious stories. Might
there be an unusual event taking place here too? The answer is: Yes, most probably there is!

75. Wöginger 2007, 16.
76. folio 31 r, MS Douce 353, Bodleian Library, University of Oxford. There are indications that it was compiled during the reign of the French king
Charles V the Wise (1364-1380) (Chesney 1942, 46). This implies that the original was made in the same or an earlier period, Williams Jr. (1984, 68)
writes that also references are possible to other copies of the second redaction. The royal Histoire de Troie he believes reflects much of the original
story, more than the Roman de Troie en prose. He believes the fair copy of the story may be seen as a kind of ultimate History of Troy in the medieval French tradition, a work written in the vernacular and intended to surpass the more pretentious Latin story by Guido delle Colonne (written in
1272-1282). Guido delle Colonne was an Italian poet, belonging to the so-called Sicilian School, which flourished at the court of Emperor Frederick
II (1220-1250) and his son Manfred. Chesney (1942, 66) closes his description of MS Douce 353 with the remark that his concise survey cannot be
concluded without referring to the particularly charming miniatures. All, with the exception of two (folios 1 and 26) are illustrations of the history of
Troy. There is one full page (the miniature described here) that is placed as an introduction to the Romance. At the end of the History, is a second,
showing the rebuilt city with the wonders of the Chambres des Beautés (folio 43). Benoît de Sainte Maure wrote the Roman in the mid 12th century; in the 13th century Guido delle Colonne created an abridged, Latin version. This Latin version was much translated, including into French and
thence into English.
77. The sintel nails that secure the withies into and onto the seams in the hull of the ship in the second scene of the medieval illumination suggest that
they were applied widely spaced. In reality the interspaces will definiely have been smaller, with the sintel nails closer together. By representing a
smaller number the miniaturist presumably wanted to draw attention to the process of sintel application. With reference to section 29.5.1 it seems
that, taking into consideration the depicted tools and those described below, we are looking at a scene of the (late) 12th, or at the latest the early
13th century. Probably this illustrates a then novel manner of caulking seagoing ships.

Fig. 29.11a. Picture 2 of a miniature in a 15th-century French manuscript of a 13th-century Latin abridgement of the 12th-century Roman de Troie, in
Histoire ancienne jusqu’ à César. Bodleian Library, University of Oxford. folio 31 r MS Douce 353.
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Scene 1: the commission
The first scene shows a ruler on his throne, surrounded by
several (ecclesiastical) advisers, and one person in orange
hose and a green jerkin, who receives a commission. This
individual reappears in the second small image.
Scene 2: a ship being built/fitted out, made watertight
and prepared for sailing
The second scene shows the man who received the commission on the aftercastle of a ship. He appears to be playing a game of chess with someone wearing a burgundy
jerkin and an orange hat. There are soldiers on the deck
and on the forecastle, while sailors climb into the rigging
and sit on the yard: they are preparing to set sail. A green
flag with a yellow cross is flying from the small mast on
the forecastle. Three black men carry victuals(?) aboard, a
barrel of wine(?) and a rod(?), while a fourth is drawing in
the gangway. There are some very interesting details to be
seen. Prominently large and central is a figure hammering
sintel-nails across moss laths/withies on a seam in the
shell. In the foreground is a man holding a two-handed
saw, while beside him lies an axe with which the plank
will later be finished to be fitted tightly into the hull. The
standing figure on the left holds a caulking-mallet and
a caulking iron, while his apron (fell or pelt) may well
relate to the tarring of the caulking material before it was
driven into a shell seam. To the left and right of the carpenter lie what probably are clumps of moss. The person
on the lower right appears to be stirring the molten tar in
a Kugeltopf over an open fire. The pictured T-shaped axe
is a typical ship’s carpenter’s tool, certainly in the 11th
century and before. Between the 11th century and the late
-13th/early-14th century, a change in shape occurred.78
This change mainly manifested itself in the altered
length-width ratio of the blade (from 7:1 to 2-1.5:1).79 If
the dimensions in the picture are reliable, this might be
a 12th/13th-century model. Kugeltöpfe were in general use
up till the late 13th-or early-14th century.
Scene 3: the forest felled for the ship(s), the slaying of
Netherworld monsters, and the ships’ departure
The large third scene depicts a forest of tall trees, partially felled for building or refurbishing the ship(s). Also it
shows a knight in armour slaying Netherworld monsters
and hanging up the Golden Fleece on a tree before being
the last to step aboard. In a tender, another civilian passenger or crew member is brought aboard. On the forecastle of the ship setting sail we see the man in the burgundy
jerkin and orange hat issuing commands for departure,

794

while on the aftercastle two men in burgundy jerkins with
cream-coloured crosses blow horns to announce departure.
On the sail is a cross in red. A spare yard or mast hangs
alongside the port gunwale. The different hull shapes and
other details of the two ships suggest that two separate
episodes at different European locations are depicted. The
large miniature shows not only the departing ship, but
also a smaller one in the distance.
Crusaders’ ships, Barbarossa and the Third Crusade
Apart from being very fine and colourful, and presenting
remarkable and fascinating information about the caulking method, it shows several other compelling details.
First, the red cross on the sail and on the outfits of the
knights and soldiers. Together with the crosses on the
hornblowers’ jerkins and the flag, they leave no doubt that
we are looking at one or more Crusaders’ ships. Presumably these represent a complete fleet and a large army.
A large area of forest was cut down for it. Another fascinating detail is the ruler on his throne: he wears a
prominent red beard. Almost certainly this is Emperor
Frederick I, known as Barbarossa, who commissions the
building or adaptation of ships to carry his troops to
the Holy Land. This can only refer to the Third Crusade
(1189-1192), the last significant European crusade, which
was undertaken by the armies of Emperor Frederick I
Barbarossa of the Holy Roman Empire, King Richard I
the Lionheart of England, and King Philip II Augustus
of France - and during which Barbarossa drowned, on 10
June 1190.
Emblems of the parties taking part in the Third Crusade
Given the globally datable details described above, the
original image must have been made at the time of, or
fairly shortly after this crusade. As a later copy, it has
been copied very accurately with regard to several details,
which tallies with the assessment of the miniature by
Williams jr.80 Otherwise it seems most unlikely that the
miniaturist would have depicted a type of axe that almost
certainly fell out of use in the late 13th century.81 The
red cross in the sail, the green and red jerkins of the commanders, the hornblowers’ red jerkins with cream-coloured
crosses and the green flag with a yellow cross probably refer
to the parties taking part in the campaign. To visually distinguish the troops embarking on the Third Crusade, the
three commanders organising the campaign (King Philip II
Augustus of France, King Richard I the Lionheart of England (who in 1189 succeeded Henry II) and Philip of the

78. Flatman (2009) includes reproductions of several miniatures with ships, in which axes too are depicted. Those on pages 133 and 42 date from
1121-1161 and 1225-1275, respectively. They show the typical T-shaped ship’s carpenter’s axe. The miniatures on pages 11, 134, 135 and 136
show different axe models. These images date from 1325-1430. They match the axes from the cogs that feature in this study.
79. Vlierman 1985b, 33-39 and fig.8.
80. Williams Jr. 1984, 68.
81. See also the remarks about details in scene 2, described above.

Fig. 29.11b.

The miniature in the Roman de Troie. Bodleian Library. University of Oxford, f.31r MS Douce 353.
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Alsace, Count of Flanders), met at Gisors (France) in January 1189 and agreed they would bear different colours
in their banners and emblems: red for the French, white
for the English and green for the Flemish.82 This may
mean that the ship in the third (large) image represents a
French one, and the other a Flemish vessel. The miniature
as a whole in that case suggests that the French and the
Flemish sailed for the Holy Land together.
Prior to the Third Crusade the plan was that the English
and French troops under Richard the Lionheart and Philip
II Augustus would embark from southern France. Richard
assembled a substantial fleet in England, Normandy,
Brittanny and Poitou, which in 1190 sailed to join the
French king at Marseilles. Richard himself marched
part of his troops over land to Marseilles. Their meet-up
with the French there failed. The count of Flanders travelled over land to southern Italy, where he met up with
the French and English kings and found himself having
to mediate between the kings, who were at each other’s
throats. After wintering there, the ships in April 1191
finally left the port of Messina (Sicily) and the king of
France and the count of Flanders sailed together. They
arrived off Acre on 20 April 1191. King Richard’s fleet
joined them there on 6 June of that year.83
The composition of the original romance and the French
version
The composition of the original romance and the painting
of the miniature may well have been commissioned by
Emperor/King Frederick II during his reign (1212-1250)
as a tribute to his legendary grandfather Frederick I; but
possibly even earlier. Maybe by Barbarossa himself. It is not
surprising that such a fine French version should have been
made, particularly with this splendid miniature to open
with, as the French king and his army made the journey
almost entirely by ship. King Philip II Augustus concluded the earliest contract that has come down to us about
transporting crusader troops by ship. In February 1190, at
a cost of 5850 Marks, he hired Genoese ships to carry 650
knights, 1300 armour-bearers and 1300 horses with provisions for eight months from the day of departure, plus wine
for four months. The decision taken by kings Philip II Augustus and Richard I the Lionheart was quite forward-looking in travelling to the Holy Land by the Mediterranean
Sea. The adventures of Emperor Frederick I Barbarossa
during the Third Crusade in Asia Minor without doubt
contributed to the development of waterborne transport.
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The depicted vessel types
The original image or the information for it are almost
certain to have been made or recorded by someone who
was well-informed, indeed someone who intimately knew
about the situation/the preparation of the voyage. Maybe
he has portrayed himself as the figure climbing aboard
from the tender. The four black men most probably indicate a Mediterranean location, as such dark-skinned people presumably had never been seen north of the Alps.
Of the two depicted ships we can say that they both seem
to be carvel-built, that they have a straight stern and a
stern rudder, a curved stem, and an after- and a forecastle,
one large mast with a square-rigged sail, and on the castles small square-rigged sails. Further the side elevations
of the two ships are different. In the second (small) scene
we see a high hull with a distinct sheer from stern to
stem. The ship in the large image has a gunwale rising to
the front of the aftercastle and the rear of the forecastle.
So two deliberately different vessel types or variants have
been depicted. The ship in the large scene shows a hull
that one might expect in the Mediterranean or the English/
French Atlantic region (fig. 4.5).84 The hull shape of this
possibly Atlantic ship and the castles on both vessels suggest a 15th-century date, a late-14th-century one at the
earliest. So in this apparent copy of a much older original
image, some details of the ships have been updated. One
of these is an innovative (continental western European)
method for rendering shell seams watertight, with sintel
clamped moss caulking. Despite the curved stems, these
ships - and especially the (Flemish?) vessel in the second
scene - bears a close resemblance to the cog as we know
it from civic seals and archaeological finds. If this indeed
is a copy of a late-12th- or early-13th-century image, the
historical evidence about four large pilgrims’ ships quoted
by Heinsius85 also deserves mention. These departed from
Cologne in 1188. Heinsius writes: “Es ist naheliegend dass
es sich (auch) hier schon um Koggen gehandelt haben wird” (It is
likely that these too would already have been cogs).86

29.5.3 Sculpture. A relief on the Sainte-Chapelle,
Paris
Many forms of sculptures are known from the Roman
period. Among them are many examples of ships of various large and small functional types for both maritime
and inland navigation. The ships in the Roman sculptures
generally are characterised by a very detailed rendering of
various structural features. But few sculptures are known
from the Early Middle Ages. European sculpture only

Lloyd 2004, 68; De Maesschalck 2012, 167-169.
De Maesschalck 2012, 169.
There is a remarkable similarity in hull shape to the ship on the 13th-century civic seal of Ipswich.
Heinsius 1956, 76.
Heinsius 1956, 247-248; Vlierman 1997b, 89.

truly revived when around the year 1000 suddenly an
international wave of building activity occurred. A few
exceptions apart, Romanesque sculpture is inextricably
bound up with architecture, in a style mainly focused
on relief art. In terms of content, Romanesque and the
beginning of Gothic art presents innumerable (religious)
images and figures that to us are hard to identify.87 Ships
are rarely portrayed, and like many other motifs should be
regarded as symbolic rather than realistic.

ascertain whether this also goes for this particular relief,
but it is quite likely.91 Still it seems plausible that here
too, as in the miniature, we are seeing the building and
tarring of a Crusaders’ ship and attention being drawn
to an innovative caulking method. The building almost
certainly represents the Temple of Jerusalem. The closely
spaced sintels tally with the nautical archaeological evidence from the mid 13th century.

The 13th-century relief of a ship on the Sainte-Chapelle
therefore may be considered exceptional. Indeed quite
remarkably so for its representation, as in the Roman de
Troie, of the application of sintel clamped moss caulking.
Although the vessel in question is just generically rendered, for geographical reasons a link to the clinker-built
‘Viking ship’/the nef may be made. In this case too, this
caulking method is remarkable given the type of vessel
represented, probably indicative of a changing style in
building crusader ships, changing towards cogs.
In the 1996 publication on sintel clamped moss caulking88
attention was briefly given to this remarkably detailed
sandstone relief on a portal of the Sainte-Chapelle in Paris.
According to local information and Mme Courant-Vidol,
the scene represents the building of Noah’s Ark.89 The
Sainte-Chapelle was built between 1245 and 1247. To
my knowledge this is the only sculpture representing the
application of sintel clamped caulking (figs 29.12a and b).
A potential explanation for the sintel clamping of the represented hull was as a possible ‘foreign’ style of building or
caulking of an outlandish ship, maybe modelled on Flemish cogs. Meanwhile, over two decades have passed since
that publication on sintel clamped moss caulking. The
then suggested datings of the various types of sintel (nail)
shapes have been corroborated and additional evidence on
the caulking method has been gathered.90 Also referring
to the miniature discussed above from the Roman de Troie,
we may understand somewhat more about the presumable
meaning of the relief.
In the first place, about the vessel. Most probably this is
not a particular type of ship, but, as said before, a symbolic, generic ship. Secondly, it probably does not refer
to the construction of a particular ship (the Ark), despite
the apparent scene. This may be the result of an erroneous
interpretation. The original, eroded sculptures on the
Sainte-Chapelle were largely replaced by newly made ones
during restoration in the late 19th century. We cannot

87.
88.
89.
90.
91.

Fig. 29.12a. Relief showing clamped moss caulking on the Sainte-Chapelle
in Paris, 1245-1247.

Geese 1996, 256-257.
Vlierman 1996a, 38 and fig. 19.
Written comm., Mme Courant-Vidol, custodian of the Sainte-Chapelle, Paris, 1995.
See section 29.5.1.
Written comm., Mme Courant-Vidol, custodian of the Sainte-Chapelle, Paris, 1995.
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indication of their function. Such recognisable details may
at times be very truthful representations.
In a number of seals and miniatures this is the case with
the short vertical lines across the strakes, down the sides
of hulls (sometimes two parallel lines, or with individual
nailheads) and the rows of nails along the lower edges of
the strakes.92 They are not hard to interpret: the scarfs and
nails of clinker fastenings. They match what has come to
light through archaeology. On other seals and miniatures
the scarfs are omitted, and just a few - if any - nails are
shown to indicate the fastening method. Shipwrecks have
also made clear what the narrow triangles at deck level
on the outside of hulls represented. They are the heads of
protruding crossbeams, with beam-head guides attached
onto their forward faces. With these, the protruding beam
heads were protected and the vessel when mooring would
not have a beam head catching behind a post, but would
rub and slip along it. Some were recovered on the Doel-I
and the Nijkerk-II cogs.93

Fig. 29.12b. Relief with sintel clamped moss caulking on the Sainte-Chapelle in Parijs 1245-1247.

29.5.4 Historical images explained by archaeology
(and vice versa)
There are very many medieval iconographic sources featuring ships. Yet they do not all yield relevant information. Nor were they ever intended to be realistic. They
had a symbolic meaning, and on top of this they might
be (but usually were not) realistic. Realism tends on the
whole to be limited to certain details and characteristic
attributes or tools. Often the vessel type, the shape of
the ship and its proportions are decidedly doubtful. For
instance, people tend to be represented to a much larger
scale than the ship that carries them. Also one wonders
whether the lines of the hull might not have been adjusted to fit the round shape of civic seals. Such doubts apply
to medieval art in general. Hence some restraint has traditionally been exercised in interpreting the details depicted
on ships’ hulls. Some features remained a total mystery.
Thanks to archaeological finds, a number of such details
are now explainable and it can be stated that through
time, they have provided evidence at the time considered
relevant or characteristic about the construction or for
instance the dimensions of the ship (large or small), or an
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The late-13th-century seal of Harderwijk (Netherlands)
shows three such beam heads.94 The near-round ‘beam
heads’, without the triangular beam-head guides, may also
represent iron rosebolts with large, convex heads, as found
in the Almere-I cog. Rosebolts are functionally similar to
wall anchors securing tie-beams in buildings, and served
to strengthen the connection between deck beams and the
sides of a vessel.
In the course of the present research, an explanation was
found also for the curious ca 8 cm long oval holes in the
shell at deck level in the Nijkerk-I cog. They were found
to be scuppers for discharging pumped-up water. Most
had been closed with a piece of wood, presumably scuppers used in a previous phase. A still open scupper may
have had a short leather ‘hose’ nailed to the outside, which
allowed the water to be discharged, while waves could not
come splashing in. Such ‘scupper hoses’ appear in some
16th century images. These are reproduced in the report
on the Nijkerk-I cog.95
A parallel for the curious trapezoid gap in the bulwark of
the forebody of the Nijkerk-II and Doel-I cogs appears
(amidships) in a 14th-century wall painting in the cellar
of the town hall of Wismar (Germany).96 Only very rarely
do artists show sintel clamped moss caulking in the shell
seams.97

Images of seals and miniatures in Ewe 1972 and Flatman 2009.
Chapters 20 and 6, respectively.
See figs 16.18a and b and 16.35 b of the Almere-I cog, chapter 16.
Chapter 8, figs 8.23a and b, and 8.39a and b.
See chapter 6, plates 6.I and 6.V A and B; chapter 20, figs 20.15, 20.17 and plate 20.I; and chapter 6, fig. 6.21, respectively.
See sections 29.5.2 and 29.5.3.

29.6 Layout, function, inventory and the
Hanseatic network

introduced in the course of the 14th century. Part of the
deck planks and beams probably were removable, with
few fastenings. They would be taken out to facilitate loading and unloading.

29.6.1 The layout, function and inventory of cogs
Layout and function
The large, 17-21 m long, 13th-15th-century cogs all
have a similar hull shape and length-width ratio across
the gunwales. The underwater body is sharp aft and fore,
while the bottom of the hold is almost flat, both longitudinally and transversely. The parts between the bottom
and the decks and also above have everted sides, and upwards have a progressively more walnut-shaped horizontal
outline. This made for a spacious hold amidships. Stowage
of cargo in the sharp after- and forebody is barely possible.
The study found no or very little evidence to indicate that
there were bulkheads separating the hold from the afterand/or forebody. About any other internal joinery there is
little that we can say. Only in the Nijkerk-II cog could it
be established that - presumably during a refurbishment a second row of protruding crossbeams had been inserted,
at any rate in the forebody. In the space between the two
beam rows, ca 0.8 m high, the lower row of beams may
have supported a between-deck. This may have served as a
sleeping area (for soldiers or crew). Also it seems plausible
that aft and fore in this vessel, floors had been inserted
at about 1.5 to 2 m above the keel plank. It also was the
only large cog that produced indications of both an aftercastle and a forecastle.
The large cogs discussed in this study were without doubt
principally intended for making maritime voyages and
transporting voluminous cargoes. In the case of the Rutten
cog, we might tentatively consider it being a warship or
Heerkogge. The tonnage of cogs ranges from ca 70 to 150
gross tons. The large cogs had a single mast, a square
sail and simple rigging. Rare textile finds in wrecks have
demonstrated that they carried woven woollen sails. Rope
fragments in a few cogs are the only remnants of their
rigging.

Several of the smaller cogs may also have been seagoing
vessels, given their hull lines that virtually match those of
the large cogs, their length-width ratio at the gunwales,
and their horizontal outline of the gunwales. Their length
ranges from ca 12 to 16 m. Yet the most marked difference is the height of the sides: is just a little over half that
of the large cogs.
In the large ships it was necessary to tie together the tall,
everted sides at deck level with massive protruding crossbeams, but in the smaller ships there was no need for these.
Here transverse beams between the sides will suffice, sometimes with their fastening to the sides reinforced with rosebolts. The gunwale was reinforced internally with a heavy
ceiling strake, or a (covering) inwale. These vessels probably
(all) had gangways connecting the after- and foredeck. They
had a single mast and probably carried a square sail.
A second group of small cogs appears to have been primarily designed for inland waterways and the Zuiderzee.
The somewhat more elongated shape in top view is reminiscent of the later cargo barges. Some of these vessels (the
Marknesse and Spakenburg-I cogs) may have had a lowerable mast and carried a spritsail. The latter possibly also
applies to the Almere-I cog.

Characteristic in this shipbuilding tradition is the consistent use of stern rudders, for the first time in northwestern
Europe. This steering system had probably been introduced previously on the nef in western coastal regions of
Flanders, northern France and England.

In principle it can be said that the large and small cogs
rarely if ever had any part designated as for instance
‘crew’s quarters’ separate from the hold. In the (early)
boats and small cogs there are the cuddies or decks aft and
fore, at either end of the hold, that create a tripartition
of sorts. Yet the sharply built stern and bow below the
decks were hardly if at all accessible, and at best served for
stowing cordage, tools, a spare sail or personal belongings
and victuals for the voyage. When under sail, crew, passengers and cargo travelled in the midships section or the
hold; the helmsman on the afterdeck. It appears that there
almost never was a partition in the form of a transverse
bulkhead between the three parts of the ship. Such seems
to have been the usual layout of many inland craft in the
Zuiderzee region right into the 18th century, and in some
cases, well into the 19th.

Whether the large cogs initially had just an after- and
foredeck or were fully decked-over aft to fore even at an
early stage, is hard to tell. Currently the former seems the
more likely, with the closed deck possibly being gradually

Little can be said about the layout of the decks. Parts of
the deck were found on the Bremen cog. Just a few protruding cross-beams were recovered of the afterdeck of
the Nijkerk-II cog. Yet the early 16th century waterschip
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wrecks in lots MZ 22 in Zuidelijk Flevoland (fig. 27.2)
and K 84.II in Oostelijk Flevoland (fig. 27.3) and the
mid-16th-century waterschip from lot W10 in Oostelijk
Flevoland did yield important evidence about the construction of decks in medium-sized (fishing) vessels of the Late
Middle Ages. Only in late 2015 did parts of decks and
bulkheads first come to light, in the Kampen(IJssel) cog.
The small cogs were suitable for transporting small quantities of cargo (capacity ca 8-25 gross tons), and without
doubt served to distribute the goods arriving in the large
sea-going ships across the inland regions. Some will have
been specifically built and employed to carry, for instance,
building materials.
The term ‘boats’ covers a range of craft with cog-like
features, of various types and dimensions. Apart from
transporting goods and passengers across the smaller waterways, these boats presumably also functioned as fishing
vessels. Most wrecks, however, produced no concrete
evidence regarding any particular function and/or use.
Rowing and punting would have been the obvious manner of propulsion, possibly supported by a small mast and
steadying sail. As for the mast steps in these small cogs
and boats, these mostly seem to have been short ones fastened onto the frames. Only in the Marknesse cog was this
found to have been a secondary solution: initially the mast
in this ship had stood in a recess in one of the V-shaped
floor timbers. The drawing of the vessels from Antwerp
shows a mast step only in the cog (figs 3.2 and 26.14).
Equipment and inventory
The large and small cogs generally had onboard cooking
facilities. Both in the seagoing and the inland craft, until
late in the 16th century, the fireplace usually took the form
of a low wooden box measuring ca 85x85 cm. This would
be placed in the most stable part of the ship, immediately
aft of the mast, on the ceiling or on the ballast. The earliest
known example was filled with loam, later on filled with
sand and paved with bricks; some even had fine tiles with
inscriptions (figs 29.13a-c). The fuel was kindling and peat.
Galley accoutrements such as fire-tending implements,
cooking vessels and crockery, and maybe some personal
belongings, were usually found close to this fireplace. In
late-medieval ships there was no place for furniture such as
a seat or a table. There was no question of (separate) crew
quarters. Much of the day-to-day operations took place at
deck level. So far no evidence has come to light of dedicated
sleeping areas aboard late-medieval ships. The presumed
between-deck in the Nijkerk-II cog and the double crossbeam rows apparent in some seal images may represent
spaces for sleeping groups of passengers, such as soldiers.
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98. Van Holk 1996, 241-259.

Barely any items of the original inventory have been
found in the wrecks of the large, seagoing ships. On the
whole there are just sherds of earthenware and stoneware,
or the odd tool. Hence little can be said with certainty
about the amount and composition of the original equipment and inventory of a working cog. In the smaller cogs
and the boats too, very few artefacts were found. Maybe
they never carried much equipment at any time.
Among the small cogs there are a few (Dronten-I,
Marknesse, Almere-I), and among the boats with cog
features too (K73/74, L89, and the barge B55 in Oostelijk
Flevoland), that contained a presumably (near-)complete
inventory, or at any rate a cluster of items that offer insights into what may have been the ‘standard’ range of
artefacts aboard a late-medieval ship. On the basis of
these finds and the size of the ship in which they were
found, we may tentatively form an idea of the number of
crew. This is somewhat complicated by the probably multi-purpose nature of many items. Cogs like the Dronten-I
and the Spakenburg-I could definitely be sailed by a crew
of two or three; for most boats, this may have been one
to three. A large cog like the Nijkerk-II is likely to have
required at least 5 to 8 crew members.
Of all shipwrecks so far uncovered in the former Zuiderzee region, just a very small proportion can be classified
as ‘proper’ (large) seagoing ships, including the large
(Hanseatic) cogs and the smaller seagoing types. Besides
fishing craft and some working boats, these on the whole
were typical cargo vessels for inland navigation that sailed
the Zuiderzee and now have been recovered. Large ships
were less likely to founder in this relatively shallow sea.
The same probably goes for the Scheldt estuary.

29.6.2 ‘Standard’ ship’s equipment and inventory in
late-medieval ships
Establishing to what degree excavated artefacts are representative of the original ship’s inventory and whether they
were standard components of it, requires a great deal of
research. Van Holk based his study of living and working
aboard inland-vessels in the 1600-1900 period on both
documentary and archaeological sources.98 Some of his
conclusions were:
• Most of the ships from the former Zuiderzee region
foundered while actively working. The inventories of
these wrecks therefore may be complete, but this must
not be blindly assumed. The completeness of these
ship’s inventories with respect to other assemblages

Fig. 29.13a. The 16th-century waterschip from lot P40 in the Noordoostpolder. In the foreground, the afterbody with ballast stones, and upon
it, the firebox paved with tiles. Amidships is the fish-well cover with the
trough.
Fig. 29.13b. The reconstructed tile plateau from the fire box in the waterschip in lot W10 in Oostelijk Flevoland. Most of the tiles bear the inscription
“ALLE DINC HEEFT SINEN TIIT” (Everything has its time). Two tiles are
inscribed with the date “1561” in reverse.

obliges us to formulate precise questions. So caution
is needed with respect to apparent completeness. By
comparing several items per material category, Van
Holk found that some of the investigated inventories
were incomplete. On the one hand this is due to the
structural integrity - or otherwise - of the hull (items
may have been washed away); on the other, it may
(in part) be due to a dearth of suitable treatments for
waterlogged artefacts in the 1970s. Items of wood,
leather, bone and textile, but also iron, which is poorly
preserved in the former sea floor, may have decayed
after excavation.99
• The overall number of artefacts, when considered in
their contemporary context, will offer a good impression of the completeness of the assemblage.

Fig. 29.13c. The wooden firebox from the waterschip from lot W10 in situ,
with part of the tiles still in place; in the bottom of the box lay a flat piece
of limestone to insulate the base. The tiled paving lay on a bed of sand.

• The research into written sources showed that these
too are incomplete. For instance, inventories drawn up
at a sale indicated only what was sold with the ship
rather than what actually was aboard.
• Van Holk noted that in archaeological and written inventories there is a trend for the number of items appearing to grow from 1700 onwards, with an increasing
emphasis on domestic rather than operational items.
The number of items remained constant between 1650
and 1800. From 1850 on, a marked increase occurred.
In various other publications before and since, attention
has been given to groups of items or tools from the lateand post-medieval ships’ inventories from the former
Zuiderzee region.100

99. Vlierman & Van Dijk 1980a, 7. From the mid-1970s on, NISA successfully worked on developing conservation treatments for many types of material
and material combinations.
100. Vlierman 1983; 1985b; 1991; 1992a, b and c; 1997a; 2005; 2006; 2010; Oosting & Vlierman 1993, 87-106.
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The equipment and inventory of a small 15th-century cog is the
first comparative study of the inventory of late-medieval
ships’ inventories.101 This study focused on five wreck
finds from Flevoland: from lots N5 (Dronten-I cog, Chapter 11); M107 (Marknesse cog, Chapter 12); Almere W13
(Almere-I cog, Chapter 16); K73/74 (boat with cog features, section 26.1) and B 55 [1] (cargo vessel with sintel
clamped moss caulking, section 26.5).102 Important and
reliable sources of evidence to test the completeness and
the standard presence of particular items in these inventories are the inventories from a relatively large number
of 16th-century waterschip vessels, excavated in the former
Zuiderzee region (but as yet largely unpublished).103
Documentary sources on the composition of late-medieval
ships’ inventories are few or nonexistent; for the Late Middle Ages we are fully dependent on nautical archaeological
assemblages, particularly for small ships and rivercraft.
The implements from the Dronten-I, the Marknesse, the
Almere-I and the K73/74 wrecks are newly discussed and
illustrated in the respective chapters of the present study.
These vessels foundered between ca 1325 and 1500. The
items are classified according to function. This classification was designed especially for small 19th-century
(cargo) vessels of the Zuiderzee.104 The classification and
comparison of the 14th-/15th-century inventories revealed
differences from the post-medieval ones which probably
are characteristic of the era. There is a difference in the
nature of the items, in their numbers, and in certain cases there is multi-purposing in the medieval period. The
conclusions from this study are:
• The smaller number of items in late-medieval ships
in part results from multifunctional use. The absence
of items with specific functions means fewer items (or
even zero scores) per category.
• Despite this multifunctional use, items in three
groups (categories) seem universal in small late-medieval vessels: cooking/eating/drinking; maintenance of
the ship; and personal equipment/weaponry.
In that trial study it was a deliberate choice to focus on
just these three groups, in order to highlight the multifunctional nature of the items within them. Other artefacts, that could be placed in the categories of Nautical,
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Operational and Military Equipment and Victuals, were
then omitted. In Table 1 in the publication it was indicated which items in the Almere-W13 were associated
with multifunctional use.105 In the excavation report of
the wreck the recovered items were still classified under
the eleven headings proposed by Reinders.106 In the comparison and debate on the report a provisional division
into three ‘standard’ classes of implements aboard (small)
late-medieval ships was presented.107 In the same framework, attention was given to cooking and kitchen ware on
ships (for inland navigation).108 Van Holk adds the items
that I deliberately provisionally omitted in 1992 to the
objects from the three ‘standard’ groups and arrives at a
division into seven categories:109
•
•
•
•
•
•
•

Ship’s equipment
Operational equipment
Galley equipment
Eating and drinking
Victuals
Tools
Personal equipment/weaponry

In the present study, the objects that I purposely omitted
in 1992, have been included. In contrast to Van Holk’s
seven categories, listed above, I have consistently classified
them under the eight headings below and in the same
order. All recovered objects will be discussed in detail and
illustrated in the respective research reports on the individual wrecks.
1.
2.
3.
4.
5.
6.
7.
8.

Ship’s equipment
Operational equipment
Administration and navigation
Tools
Domestic utensils
Cooking, eating and drinking
Victuals
Personal equipment and weaponry

Groups 1, 2 and 4 are self-explanatory. It should be noted,
though, that the items of ship’s equipment that belong at
deck level and above, usually are missing. Group 3 is a practical merger of Administration and Navigation, as generally
very few if any objects in these categories are recovered. For
this reason group 3 might be scrapped, but still such items

101. Vlierman 1992b, 2-22.
102. The vessels from lots K73/74 and B55 in Oostelijk Flevoland were published in Reinders et al. 1980,17-29 and 31-41, respectively, and are briefly
discussed in sections 26.1 and 26.5.
103. Vlierman 2006, 151-169.
104. Reinders1985b. The classification system was first applied to the inventory of the cargo ship “Lutina” (Zwiers & Vlierman 1988).
105. Vlierman 1992b, 12.
106. Hocker & Vlierman 1996, 51-97.
107. Vlierman 1992b, 76-79.
108. Vlierman 1992a, 50-59.
109. Van Holk 1996, 122.

definitely belong in late-medieval ships’ inventories. Group
5 is of debatable validity: aboard small late-medieval
cogs, boats and other inland craft, it is as good as certain
that there never were any such items. But they cannot
be ruled out in the large, seagoing cogs. Apart from the
candle-holder in the Nijkerk-II, none have been found
so far. There may be more evidence yet to come from the
Kampen (IJssel) cog and the Enkhuizerzand cog. Group 6
is again self-evident: it combines Van Holk’s categories of
Galley equipment and Eating and drinking. After all, the
late-medieval ships lacked a separate space for food preparation; there are no indications of proper galleys.
Section 29.6.1 already mentioned the fireplace aboard
late-medieval ships. It is the central point around which
in most cases the objects relating to cooking, eating and
drinking are found to cluster.110 For this reason, the fireplace will be the first item to be listed in this category.
Group 7 (Victuals) represents foodstuffs and their storage.
Group 8, finally, again combines two of Van Holk’s categories: Personal equipment and Military equipment. The reason is that in the (Late) Middle Ages not only one’s clothes
etc. were personal belongings, but so was any weaponry.
This was the regular situation on land at the time, and so
it must have been aboard the small(er) vessels. Only in the
case of a ‘true’ warship or one fitted out for warfare can
we speak of military armaments. So far just a single vessel
in the former Zuiderzee area could be definitely typified
as such.111 This armed tjalk of the latter half of the 17th
century had a proper galley in the forebody.
In the transition of the Middle Ages to the Early Modern
era, the process of change in the equipment and inventory
of ships progressed even more gradually than in actual
shipbuilding. In the tens of excavated waterschip wrecks
especially, it was evident that very little change occurred
in the range of artefacts up till ca 1600. This may be due
to the perennially mostly quite simple and purely functional nature of the items, and their low numbers in the
usually very scanty inventories of these fishing vessels.
Aboard the few excavated 16th-century cargo ships there
is somewhat more evidence of change. From ca 1500 on,
the amount of crockery at any rate seems to increase. This
is due in part to the appearance on board of large and
small plates, low skillets with or without feet, and the
so-called kromsteerten (‘curly tails’, bowls with a curved
handle). The earliest plate- or bowl-like piece of crockery
aboard a ship in the Zuiderzee region was found in the
early-15th-century Almere-I cog (section 16.5.2).
The movable fireplaces (figs 29.13a-c) remained in use
110.
111.
112.
113.

Vlierman 1992a, 51-53.
Vlierman 1997, 157-166.
Vlierman 1992, 52.
Vlierman 2005.

up to the end of the 16th century. In some fishing vessels such wooden ‘fireboxes’ seem to have been used even
into the early 20th century. They usually were placed aft
of the mast above the keel; and in the waterschip vessels,
on the ballast aft of the fish-well. Shortly before 1600,
domestic settings in the Netherlands saw the appearance
of hearth-backs of decorated tiling, despite the cast iron
hearth-back already having been introduced. This was no
different aboard ships. The earliest known example so far
of a fixed hearth with a tiled back was found in the forebody of a beurtschip (ferry); it had foundered ca 1625 and
must have been built around 1600.112 The fixed hearth
and the crew’s quarters were not moved to the afterbody
until much later.
Without here enlarging on the rapid development of the
nature and number of onboard items after 1600, there
is no doubt that the (late-)medieval nature of the ships’
inventories remained clearly evident into the early 17th
century. Even from Heemskerk and Barentsz’ ship, which
in 1596 sailed from Amsterdam with a crew of fifteen,
the galley outfit, which in 1597 was left behind in the
Behouden Huys on the island of Novaya Zemlya, can be
typified as a typically medieval inventory.113
Considering the title of the present section, we can first
establish that as yet we have relatively few archaeological
sources from the 1250-1500 period. The three cogs mentioned, the boat and the cargo ship with cog-like features,
are the only ones of which we can, be it cautiously, speak
of a fairly complete inventory. By including the more numerous 16th-century ships, given the almost unchanged
nature over this period of the composition of inventories, it
does yet seem possible at least for small and medium-sized
vessels to compile a hypothetical ‘standard’ list of ship’s
equipment and inventory. For the large ships this is more
difficult. So far, too few artefacts have been found in the
large cogs and other vessels. The Enkhuizerzand cog (Chapter 24) in this respect is likely to offer a better perspective.
Below, the types and numbers of implements that may be
expected aboard small to medium-sized late-medieval ships
(with a crew of three to five) are described by category.
1 Ship’s equipment
In general, little tends to be recovered of items in this
category: ground tackle, sails, cordage, blocks, windlasses,
pump, implements and boats. The main reason is that
the parts of the ship where they belonged are only rarely
found in shipwreck excavations. Almost always, such
missing objects have become detached with the above-
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deck timbers and been washed away. But on the basis of
what has been recovered, and judging by documentary evidence, we know that 12th- to 16th-century vessels were
equipped with simple rigging. Anything that in those
days might be considered nonessential would be dispensed
with; everything had to be functional.
2 Operational equipment
The classes of Loading and unloading gear and Additional
equipment are represented depending on the type of ship.
Here too the rule is that only what was indispensable was
carried aboard. Occasionally certain tools may reveal what
kind of cargo the ship (regularly) transported.
3 Administration and navigation
This combined category is usually represented by a few
fragments of chalk (with which the cargo might be
marked), sometimes parts of a compass, and very rarely
cash that might be regarded as business capital. Late-medieval wrecks in the Netherlands have so far yielded no
large amounts of coinage that may be regarded as such.
Mostly the coins are just pocket money, i.e. personal belonging.
4 Tools
The category of tools is the first one to be almost always
represented. Usually one or more from the subgroups of
carpentry, caulking, maintenance and splicing, and sailmaking tools is encountered. Despite the occasional absence of a particular tool, we can be fairly certain that the
(medium-)sized late-medieval vessels carried a ‘standard’
toolkit comprising the following items.
Carpentry tools
An axe, one or more hammer-adzes, a spoon auger, and
sometimes a handsaw or pincers are the most frequently
found carpentry tools.
Caulking and maintenance tools
A caulking iron; with the increasing prevalence of carvelbuilt ships, the shape of the blades of these indispensable
tools too changed. Very occasionally a tar pot or a deck
swab is recovered. Curiously, the typical wooden caulking
mallet, which sometimes turns up in later ships, is absent
in the late-medieval wrecks. Presumably it was primarily
a shipyard tool. For interim repairs, the hammer end of
the hammer-adze might be used for jamming moss into
the shell seams and for driving in treenails and iron nails:
a multi-purpose tool. On rare occasions, spare sintels,
nails, treenails, remnants of leather to repair or blocks of
tar are encountered.
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Tools for splicing and sailmaking
Another standard necessity is a marlinespike made of reddeer antler, sometimes two - indispensable tools for splicing rope. The more familiar iron ones seem to first appear
around the middle of the 16th century. Sail needles too
can be reckoned to the standard toolkit. However, none
have yet been found in late-medieval shipwrecks - just a
lump of grease with impressions of such a needle.
Miscellaneous tools
A whetstone and/or a grindstone may definitely be reckoned to the standard on-board toolkit. Sometimes there
are more than one. Remarkable are the grind- and whetstones of quartz-phyllite, frequently encountered in medieval ships (and settlements), many of which must come
from the quarries at Eidsborg in Telemark, Norway.
5 Domestic implements
No domestic implements are to be expected aboard the
smaller medieval vessels. A candle-holder, like the one
from the Nijkerk-II cog (Chapter 6), would hardly be surprising in a large ship, to provide some light below decks.
Chamberpots are not found in late-medieval ships. In the
above-mentioned cog, the gutter for discharging pump
water may have doubled as a latrine.
6 Cooking, eating and drinking: Fireplace
The smaller inland craft generally lack any kind of fireplace. Small seagoing cogs may contain ‘fireboxes’ or
traces of their former presence, which is unsurprising,
as these ships probably also made voyages taking several
days. In some instances (Almere-I cog, Chapter 16) parts
of cooking pots and chunks of peat suggest that at some
time cooking had taken place on board, but by the time
the ship went down this was no longer the case.
Another possibility may be in play with the Marknesse
cog (Chapter 12). In this wreck cooking equipment was
found, while it is well possible thet a fire was lit on top of
the cargo of large bricks. At any rate it seems to be a fact
that the large ships had a fireplace. Apart from a wooden
box filled with loam or paved with bricks or floor tiles,
generally some flints or a firesteel are found for lighting a
fire. Firetongs and a trivet may also be regarded as standard equipment. Instead of a trivet, a few (half) bricks set
around the fire might serve the same purpose of supporting the cauldron or cooking pot. The fuel almost always
consists of peat, while some kindling (wood) is occasionally found as well. Ash pots, found widely in late-medieval
homes, do not generally appear in ships until after ca
1600. The same goes for built-in fireplaces. Highly unusual is the discovery in 2015 of a brick-built oven aboard
the 15th-century Kampen (IJssel) cog.

Galley metalware
In principle, a copper kettle may be found for preparing
communal meals, sometimes two kettles. They are cylindrical in shape, two vertical copper loops projecting
upwards from the rim, joined by an iron handle. The size
tends to be quite uniform: ca 130-170 mm high and 220260 mm across. This means a content of 5 to 7 litres.114
Among the late-16th-century galleyware from the ship
of Barentsz and Heemskerk, two different kettles were
found. They are 260 and 370 mm high with diameters of
375 and 365 cm, respectively.115 The bases of all of these
kettles are somewhat convex, which makes them sit on
the trivet more securely. Because of the ship’s motion, it
probably was too hazardous to suspend these small kettles over the fire. The type of kettle and its manufacture
seems to have remained unchanged between ca 1300 and
1650. They are even found in 18th-century wrecks. Other ‘standard’ metalware to be encountered is the bronze
Grapen or cooking pot with three feet. So far only small
ones have been found in 14th-century ships, with a content of 0.5 to 1 litre. These too, albeit generally larger
ones, still regularly turn up in 17th- and 18th-century
shipwrecks. No metal spoons or skimmers have been
found in pre-1600 wrecks. Presumably wooden spoons
were used, which are rarely recovered, most having floated
away.
Galley crockery
In the cog wrecks dating from the first half of the 14th
century, not only copper and bronze containers were used,
but also Kugeltopf cooking pots of small to average sizes.
Besides, we see the first onboard appearance of small redware pots (Dronten-I cog, section 11.5.2, foundered ca
1320s). In the Almere-I cog (section 16.5.2, foundered
ca 1420s) there are sherds of at least five to seven small
pots and four skillets. They probably were not in use simultaneously. In the vessels dating from the first half of
the 16th century (mainly of the waterschip type), we find a
more-or-less stable number of cooking pots (5-7), including some that are a little larger. Also we then tend to see
one or two skillets and a kromsteert (curved-handled) bowl
on board.
Eating and drinking: Eating utensils
Of specific tableware, such as plates, dishes and bowls,
there is virtually no evidence aboard 14th-century ships.
Just a fragment of a small wooden dish in the Nijkerk-II
cog. The earliest known dish- or bowl-like item was mentioned above and dates from the early 15th century. So
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115.
116.
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far only very few ships of the 15th century have turned
up in the Zuiderzee region. Yet it seems likely that tableware gradually became a more regular element in ships’
inventories. In early-16th-century ships they already are a
standard feature. Meals will have been eaten mainly with
wooden spoons, but none of these are recovered, for the
reason mentioned above. In the known wrecks of ships
for inland navigation, pewter spoons appear only in the
late 16th century. In the 14th century and before, people
probably eat directly from the cooking pots. Roast meat
was eaten with the fingers; it was cut off with a knife.
Every man would generally carry his own knife.
Drinking ware
In wrecks of the 14th to the late 16th century, usually
one or two, sometimes three stoneware drinking jugs are
found. They have a content of 1 to 2.5 litres. Especially
the 1-litre jugs can be regarded as typical drinking jugs;
the larger, also as storage jugs or jars, especially in small
river ships undertaking single-day voyages. In some ships
even smaller stoneware jugs have come to light. They may
have been used for drinking, but also for e.g. medicinal
draughts.
7 Victuals: Storage of provisions
For storing drinking water on board, large (5- to 6-litre)
stoneware jugs were used. Occasionally some are found
with a content of 7 and 10 litres or even more.116 It seems
likely that aboard the large cogs during their voyages
of weeks, a larger store of drinking water was carried in
wooden barrels. In the wrecks of these ships staves have
been found, though these may equally come from casks
containing provisions of e.g. salted meat, or indeed from
cargo. The oldest known example of specific water barrels
in a ship in the former Zuiderzee region was from a waterschip that must have foundered around 1625.117 Bones of
various animals with butchering cutmarks show that the
stowed provisions included meat.
8 Personal equipment and weaponry
The most frequently encountered items of a personal
nature are shoes and boots or parts of them. In the latter
case, these generally are worn-out and maybe already cutup parts which were used for various repairs on board.
Occasionally fragments of textile garments are found. Single or a few coins which can be regarded as pocket money
will also emerge now and then. On rare occasions there are
unique items, such as the clapper from the Almere-I cog.
Presumably the clapper with the image of St Catherine of

Vlierman 1992a, 55.
Braat et al. 1998, 235; Vlierman 2005, XV.
Vlierman 2010, 189-204.
The shipwreck in lot U86 in Oostelijk Flevoland. The two barrels lay on a support on top of the fish-well cover near the living quarters in the afterbody. One of the barrels had a copper-alloy tap.
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Alexandria and a leather bag or pouch had been used by
a misdiagnosed leper. The clapper’s owner may have been
registered as suffering from a particular form of incurable
leprosy, which had been miraculously healed by supernatural intervention. Such recoveries, subsequently labelled
as miracles, would occur quite often.118 The clapper is
discussed in detail in the research report (Chapter 16).
Knives and knife sheaths too are recovered. The same goes
for (bollock or kidney) daggers. Both knives and daggers
may be considered multi-purpose tools. The knife in fact
is the predecessor of the pocket-knife; the dagger, a personal weapon. In 17th- to 20th-century sailing ships often
an intermediate form is found: the so-called seaman’s or
sailor’s knife, also known as a kortjan. On rare occasions a
set of knives comes to light, made up of a large knife or
a dagger and a sheath which holds various smaller knives
as well. Five such small knives belong to the inventory of
the Dronten-I cog (section 11.5.2). A remarkable knife
from the same ship has initials on the blade, inlaid with
silver. A dagger or knife was usually carried on the belt,
and therefore is likely to disappear when the owner leaves
the ship as it goes down. A rapier and a halberd aboard a
waterschip that was lost in the second half of the 16th century,119 a macehead from a cargo ship lost around 1500,120
two spearheads from the Dronten-I cog (section 11.5.2),
one spearhead from the Swifterbant cog (section 18.5.2),
and possibly also the axe from the Nijkerk-I cog (section
8.5.2), are true weapons of warfare or defence. Yet here
they are classified as personal weaponry rather than military equipment, because there are just one or two of them.
As regards the ceramics recovered from the pre-1600
shipwrecks, it is notable that they generally were seconds
or even third-rate products. Only after 1600 will there
just occasionally be a standard- or top-quality stoneware
jug or small majolica dish.

29.6.3 External connections, the Hanseatic network
and Hanseatic-related finds
Having extensively discussed the cog wrecks of the
Hanseatic era, we cannot ignore the external links, trade
and the Hanseatic network. In the following, we shall
give some attention to some aspects of these, which are
mostly based on the work of Jahnke.121 Besides, we shall
examine to what extent these aspects have been tangibly
established. In other words, whether any merchandise was
encountered in the wrecks, that demonstrate a direct link
to the Hanseatic league.
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The Hanseatic League
In the Late Middle Ages, the Hanseatic League in fact was
the great circulation pump of European trade. A pump
that ceaselessly propelled huge flows of merchandise in
every direction. So above all, the Hanseatic League served
the trading among large production regions in far-flung
parts of Europe. Apart from the wholesale, also lively
internal trade went on among the Hanseatic cities themselves and retail trade between the towns and the countryside. The Hanseatic system was almost entirely dependent
on the commercial activities of the city-based merchants.
The territory where the League operated, the Hanseatic
member cities and the foreign towns with Hanseatic trading posts lay scattered across a large area of northwestern
Europe (fig. 29.14).
Therefore the Hanseatic League is best described by its
cities, which can be divided into three categories. In
the first place there were the seaports, such as Kampen,
Zwolle and Deventer in the west, Bremen and Hamburg
on the German North Sea coast, and the Baltic cities of
Lübeck, Rostock, Stralsund, Gdansk and Königsberg
(Kaliningrad), with Riga and Tallinn even further east.
These cities formed the outer boundary of Hanseatic territory. After the seaports, Cologne and Thorn (Poland) were
the principal river ports. Cities like Dortmund, Hannover,
Magdeburg and Dorpat (Estonia) formed the connection
between the seaports and the inland towns; here waterborne transportation met road transport. The principal
land route ran between Hamburg/Stade on the North Sea
and Lübeck on the Baltic. Also there were Hanseatic trading stations in many cities, including Bergen in Norway,
London, and Bruges in Flanders.
The inland Hanseatic cities were the majority by far. The
greatest revenue however came from the external trade
that was run from the ports. Despite the diversity of size,
importance and mercantile interests, all Hanseatic cities
had one thing in common: the Low German dialect. Thus
the Hanseatic territory can be equated with the Low German language area (fig. 29.15). Outside it, area people
spoke another kind of German (Upper German) or a different language.
In the early 12th century the Hanseatic League did not
yet exist and traders travelled along centuries-old, familiar
routes. In transshipment ports such as Haithabu (Hedeby)
/Schleswig and Soest, goods from e.g. Russia might be
bought. Already Scandianavian merchants were active in
southern France. Around the turn of the 13th century, the
situation changed profoundly. More towns were granted

Koldeweij & Vlierman in: Hocker & Vlierman 1996, Annex A; chapter 16, the Almere-I cog.
Reinders et al. 1978, 27 and plate 13, shipwreck in lot W 10, Oostelijk Flevoland.
Reinders et al. 1980, 39 and plate 11, shipwreck in lot B 55, Oostelijk Flevoland.
Jahnke 2010, 45-49.

Fig. 29.14
2010, 48.

The member cities of the Hanseatic League and the principal trading routes in 1370 (left) and 1474 (right). After Jahnke

German city charters. As a result, the Baltic coast and its
hinterland were progressively opened up. Some traders
settled in these new areas and towns to promote their
interests more effectively, or established collaborative
Hanseatic trading stations there.
Hanseatic trade in the east opened up the region between
the Baltic and the Urals. Here furs and beeswax were acquired. In the opposite direction went large amounts of
woolen cloth, salt, fish and especially silver. To the southeast, the League linked the northwest-European to the
Arabian - Asian trading area, where silk and spices were
exchanged for e.g. fish. From the forests of Byelorussia and
the mines of Slovakia, timber and ores, and later also grain
were exported to western Europe via the Baltic. Also in
the cities of Nuremberg, Frankfurt and Venice it was the
Hanseatic League that linked northwestern Europe to the
Mediterranean and Arabian worlds. The principal commodities traded between the Iberian peninsula and the
north-European market were salt, fish and amber. Also the
great European wine-growing regions were incorporated
into the Hanseatic trading system. In the west, Flanders
and England gained special importance. Here, beeswax,
furs and in the 15th century also grain were sold, while
these parts supplied the desirable woollen cloth in medium
and top grades. Apart from iron and copper, especially fish
(herring and stockfish) from Scandinavia was transported
and sold by the Hanseatic traders. Fish was in high demand
throughout Europe. Thus the Hanseatic League supplied
consumers’ requirements in every part of Europe.
Tangible evidence of the links between the cog wrecks,
recovered artefacts and the Hanseatic League
It always is a tricky matter to match historical evidence
directly to archaeological finds. Of the ca 450 recorded

shipwrecks in the former Zuiderzee region, there are just a
few, 19th-century examples for which this has succeeded.
In a handful of other cases there is a fair degree of certainty that documentary evidence can be linked to a particular
wreck. As the vessels become older, such connections are
ever harder to establish. In the case of the cog finds there
is no question of doing so. For the Kampen (IJssel) cog a
link to the Hanseatic city of Kampen seems obvious, but
proving this is a very different matter.
Starting with the ships, and the question of whether these
were Hanseatic cogs, the first indication is the dating
of the wrecks in the Low Countries. Then there is the
provenance of the timber. In these respects, both would
tally with a Hanseatic context in all cases discussed in
the present study. Combining this with the fact that in
the 1200-1500 period this area was marked by a single
cog-building tradition, we can safely say that these vessels
in one way or another, directly or indirectly, are likely to
have been involved with Hanseatic trade and transport.
In some ships, certain constructions, procedures and materials seem to point to a provenance in the Baltic region.
In the Nijkerk-I cog these are the remarkable transverse
constructions in the underwater body at the stern and
stem.122 some longue-shaped scarfs on the outside of the
shell amidships and the convex heads of the treenails
that slightly protrude from the shell.123 The Rutten cog
probably also had such transverse connections. Analysis of
the ship’s timbers supports the idea that this ship, built
before 1300, must come from the Baltic region. In the
Doel-I vessel too such transverse connections have been
observed in the underwater body, while the lower edges of
the overlapping shell planks are provided with a gouged
groove into which the nails of the clinker fastenings had

122. Crumlin-Pedersen 1979, fig. 2.9. The Vejby cog, ca 1375 (Crumlin-Pedersen 2000, 237).
123. Crumlin-Pedersen 1997, 120-125 and 224-251.
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been driven - a form of decoration otherwise known only
from the Nordic shipbuilding tradition. In the Doel-II
cog not only moss but also animal hair was used in the
caulking. Animal hair typically is a caulking of ships
built in the Nordic tradition. In the case of this ship,
it may in fact have undergone repairs in northern parts.
Probably the 16th-century vessels briefly discussed in
Chapter 27 also originated in the Baltic region. The fully
clinker-built construction with rivets, comparable to the
Nijkerk-I and Doel-I cogs transverse constructions and
protruding treenail heads are indications of this. Considering the fully clinker-built ships with double-clenched
nails in the strakes, curved stem and sintel clamped moss
caulking in the shell seams, I believe quite firmly that the
waterschepen were built on the western (Holland) shore of
the Zuiderzee.
The above-mentioned features in some cog finds from
the Low Countries not only deviate from the other cogs
discussed in this study, but also from almost all of the
hundreds of other shipwrecks excavated in the Zuiderzee
region. Those can mostly be identified as characteristic regional vessel types of the northern and eastern Netherlands,
which do not incorporate such features. Despite this not being definitive proof, it is hardly far-fetched to assume that
most of the discussed cogs (after ca 1300) were built in the
northeastern Netherlands and/or the northwest-German,
Saxon region adjacent to the North Sea. Unfortunately
nothing can be said with certainty about the early river
cogs or boats/barges from Antwerp, but a Flemish provenance seems most likely. Of the early, other (river)craft
mentioned in Chapter 26 it is quite certain that they were
built in the Rhine, Moselle and Meuse areas.
Occasionally, ballast or a particular cargo will point to a
specific provenance. Some examples of this follow below.
The identification and assemblage of erratic boulders in
the ballast found in the Nijkerk-I, Rutten and Nijkerk-II
cogs make it clear that these definitely were not erratics
gathered in the Netherlands. In the case of the Nijkerk-I,
we may assume that the assemblage derives from southern
Denmark at the latitude of the isle of Bornholm or more
northerly. Over half of the originally probably 50006000 kg of ballast stones in the Rutten cog consists of
Baltic flint. These flints must have been collected from
a limestone coast on the Baltic, e.g. the isle of Møn. Unfortunately the crystalline rocks in the assemblage were
not analysed. The brick fragments among the ballast in
terms of fabric and dimensions match the contemporary
building bricks used in Schleswig-Holstein and along the
southwest Baltic coast up to the isle of Rügen. The bricks
may indeed derive from a brick-paved fireplace. The bal808

last stones had presumably been brought aboard shortly
after the ship was built and probably lay permanently
in the underwater body. At about 1 m above the keel
it seems the ballast was covered by a wooden floor. The
erratic stones in the Nijkerk-II most probably were gathered on the southwestern coast of Sweden (around Malmø,
Trelleborg). These ballast origins merely indicate that the
ships probably visited those areas or regions, but do not
necessarily reveal the ships’ provenance.
The Marknesse cog was found to contain a 20-ton cargo
of large bricks, as well as a few traces of earlier cargoes of
bricks, seashells and maybe rooftiles. The Spakenburg-I
cog contained a load of bricks; it is unclear whether these
were part of a cargo. Maybe this batch had been put into
the ship to help scuttle it. Here too there were bricks and
brick fragments presumably belonging to a former cargo.
In the Nijkerk-II cog, fragments of a curious, thin and
round millstone(?) were recovered. The fresh grooves and
scratches in its surface show that it had never been used.
The schistose rock may well have a Scandinavian provenance.
Two items from the inventories seem to definitely indicate
an origin outside the Low Countries. The axe from the
Nijkerk-I, for which parallels are known only from Denmark, and the small drinking jug from the Nijkerk-II.
This jug in terms of type and fabric is unknown in the
Hanseatic territories, but strongly resembles products
from the pottery centre of Saintonge, southeast of La
Rochelle (France). The German stoneware found in the
inventory of almost any cog was in use throughout the
Hanseatic territories and therefore tells us nothing about
ships’ provenance or their voyages. The same goes for the
recovered (sherds of) redware and globular Kugeltöpfe pots.
In most cases these will be products from the Low Countries. Both types of crockery occur throughout the Hanseatic territories and were produced locally. Only some specific types, such as the highly decorated Flemish jugs of
earthenware, are easy to identify. But no such items have
been found in the cogs. Many of the grind-/whetstones of
finely layered quartz phyllite must come from the quarries at Eidsborg in Telemark, Norway. These clearly are
merchandise that was widely distributed over medieval
western Europe, turning up in settlements as well. The
finds from the cogs, however, are part of their toolkits, not
their cargoes.
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A good example of an early-14th-century cog (Dutch, 15th century, Bl. Add MS 11575, T65r) after Flatman 2009.

Origin and decline of the cog1
30.1 Origin1
Until the discovery of the shipwreck in the Weser near
Bremen in 1962, the cog, known from historical sources and from seals, had an almost mythical significance.
Initially, historians were mainly interested in the large,
seagoing late-medieval Hanseatic ship. It could be deduced from written sources that in the rapidly developing
Western Europe there was quite suddenly also a new type
of ship, with which larger quantities of goods could be
transported and with which long sea voyages were made.
In early (12th-/13th-century) sources the cog is also mentioned as a means of transporting crusade armies to and
over the Mediterranean Sea and of transporting goods by
inland waterways. All in all and certainly at that time, an
intriguing and appealing type of ship.
In section 1.1, I have already indicated that, in
north-western Europe, there were probably two rather
different methods of building seagoing ships in the approximate period of 1000-1450. One was the Viking-/
Nordic or Scandinavian building tradition, which had
already existed for centuries. The other building tradition,
regularly mentioned in historical sources was linked to
the cog after the discovery of the large late-14th-century
cargo ship near Bremen. A large vessel that must have
had a relationship with the Hanseatic League in particular. The type probably originated in the second half of
the 12th century and disappeared from the north-west
European waters around 1500. In the Low Countries and
in Scandinavia/the Baltic region about thirty shipwrecks
have been found that match the characteristics of the underwater hull of the Bremen cog. More than two-thirds of
these wrecks were found in the Netherlands.
Chapters 2 and 4 describe historical and archaeological
data and ideas that provide a new or at least an additional
(different) picture of the possible area and the period in
which the cog was developed. Instead of talking about the
origins of the cog, however, it is probably better to think
about the origins of the cog-building tradition, in which
the large seagoing ship was of course a leading figure.

1.
2.

30

I am not aware of any historical and/or archaeological
sources that suggest that the (so far few) carvel-built
vessels from Great Britain and from the North Sea- and
Canal coasts in Flanders and France, dating from the Late
Roman and Early Middle Ages, were built up to the Late
Middle Ages as well.
(Late) 13th-century river craft from the Netherlands, with
carvel-built bottoms and planks which transition to a
clinker-built construction at the stern and stem, probably
originate from the Rhine-, Meuse- and Moselle region.
The sides are also clinker-built. The sintel clamped moss
caulking in the seams is likewise similar to that of the
cogs. However, the connections between the clinker-built
planks are not made with nails folded over twice and driven back into the wood, but with thin (Ø approx. 2 cm)
treenails. In my opinion, these vessels represent a different
building tradition (from river vessels). The characteristics corresponding to the construction of cogs can be
explained by assuming that the cogs were influenced by
this.2 Cautiously I would suggest that the corresponding
construction details were already applied to these vessels
for a long time. It is therefore also possible that we see
here the start of the cog building features, which were
also used elsewhere at the same time, but where they had
already been further developed. I will come back to this
later.
In section 29.2, in my opinion, the construction regions
of the ships built according to the Nordic tradition are
also to be found in Scandinavia, the Baltic region, the
British Isles, along the Flemish/French Atlantic coasts and
possibly also in the former Frisia. A number of finds from
the British Isles are known, but to my knowledge, not yet
from the Atlantic coasts. From the Netherlands we know
of archaeological finds that belong in this building tradition. These British and Dutch finds suggest that at least
until the middle of the 12th century, these were the typical types of ships in north-western Europe. The traders
from England, Flanders, western Scandinavia and probably also from the coastal region from Flanders to Denmark sailed the North Sea, the Channel and the French
Atlantic coast with these ships. The western Scandinavian

Translated by Sasja van der Vaart-Verschoof.
Förster (2008, 315) mentions the mid-13th-century Puck wreck, north-west of Gdansk. The connections of the vessel, which was entirely clinker-built, were also made with wooden treenails. He speaks of a Nordic/Slavic building tradition. It is not clear whether the wreck, which is 12 > m
long and about 3.5 m wide, is a river vessel.
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vessels undoubtedly already sailed to the Baltic Sea area
for a long time. They were (initially) ships with a relatively low freeboard and not very suitable for carrying large
cargoes. Because of their shallow draught they were suitable for sailing up the rivers as well. Based on the Dutch
finds of river barges and barge-like plank boats from the
period 1000-1200 it also seems very plausible that, in
places not far from the sea coast, goods were already being
transhipped on such vessels for transport further inland.
As the seagoing vessels became larger and therefore more
difficult to sail up rivers, this transhipping became more
and more a matter of course. This has not changed to this
day.
The finds of seagoing vessels in western Europe did not
provide an answer to the question of whether, for example, in the 12th century there were already adapted,
larger and higher vessels from this building tradition and
whether they transported larger cargoes in the southern
part of the North Sea, the Channel and along the Flemish/
French Atlantic coasts. Asaert3 believes that the nef (the
Norseman’s ship) from the 11th and later centuries was
the large Atlantic cargo ship that sailed mainly between
France and England, an area where the cog had not yet
spread. He also writes that the difference between the two
types of ships is not clear and that they were both round,
low in shape and clinker-built. So far we have no concrete
information about the nef, only that this type of ship was
most probably built according to the Nordic tradition. A
number of 13th-century English city seals, presumably
depicting the nef, show protruding cross beams with fenders or fairings. This means that they probably represent
relatively high vessels, comparable in height to the large
cogs. We now know a lot more about the cog and it has
become clear that the construction etc. is quite different
from what Asaert assumed.
Crumlin-Pedersen4 gives an overview of nine cargo ships
from the Nordic tradition that have been found in Denmark,
Sweden, Norway and Germany. The construction regions
of six of these ships are the west Baltic and Kattegat areas
and western Norway, of the remaining three this was/
is not known. They date approximately from the period
1000-1200. The reconstructed lengths of these vessels
vary between ca 16-30 m, the widths between ca 4-9.5
m. Six of the vessels are >20 m long. I do not know of
any reconstructed midship board heights. The construc-
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tion parts found of one of the vessels, from Bergen (N),
suggest that the vessel was at least 30 m long. Archaeological evidence that around 1200 there were already
large, completely clinker-built cargo ships in the north.
Crumlin-Pedersen5 points to the misconception that it
was only after the creation of the Hanseatic League and
the introduction of the cog that there was the first instance of the transport of bulk goods. The Gedesby wreck,
of which a replica6 has been sailing around since 1995,
and the wreck of Vidby Hage7, probably built on Falster
around 1300 and on Sjaelland or Lolland-Falster around
1435, respectively, are examples of Nordic construction
with typical construction elements that have clearly been
copied from cog construction.8 With the exception of
repairs with sintel clamped moss caulking, the cargo ship
from Karschau in the Schlei9, built between ca 11301200 on Fünen or in Schleswig-Holstein according to the
Nordic method, does not yet show an intensive exchange
of structural elements between the two building traditions. It is reasonable to assume that the repair was most
likely carried out in the final phase of the ship’s operation.
In addition to the aforementioned ship finds, there are
other known wrecks in the Baltic region of vessels from
the Nordic construction tradition. This also includes the
Baltic cogs, entirely clinker-built from coniferous wood.
Förster mentions them all in his Katalog der Schiffsfunde.10
The vast majority of all (late-medieval) wreck finds in the
Baltic Sea area and around Denmark were built according
to the Nordic tradition.
In his article from 2000, Crumlin-Pedersen dates the
construction of the oldest wreck with cog characteristics
(Kollerup [DK]) around ca 1150, the wreck from Skagen
(DK) around ca 1200 and the cog from Kolding (DK) ca
1250. Dendrochronological research has shown that they
were built with wood from South Jutland and that at that
time they were among the ships that sailed around Skagen
to the Baltic Sea.11 Crumlin-Pedersen furthermore believes that the area between the river Eider and Ribe has
the greatest potential for the development of a hypothetical older type of proto-cog. I also think it is very likely
that the construction of these ships took place in that
region. Ribe was an important, if not the most important
trading port on the Frisian/Danish North Sea coast during
the period in question. Whether this means that the cog
originated there is, in my opinion, a completely different
matter. The first two (Kollerup and Skagen) are so far the

Asaert 1974, 111 and 112.
Crumlin-Pedersen 2000.
Crumlin-Pedersen 2000.
Bill 1991; Bill & Vinner 1995.
Gøthche & Myrhøj 1996.
Crumlin-Pedersen 2000, 241.
Englert et al. 2001, 141-154.
Förster 2008, 299-357.
Crumlin-Pedersen 2000, 234, 238 and 239; Daly, Eriksen & Englert 2000, 61.

oldest examples with a number of (somewhat) similar cog
characteristics from later times. The planks of these ships
are tangentially split from trunks instead of sawn, a type
of material processing that is typical of the Nordic building tradition. The modern line drawings of the hull of the
Kollerup cog furthermore show a symmetrically built ship
of more than 20 m long, about 4.5 m wide and about 2.3
m high amidships. The construction of the other Danish
cogs (Lille Kregme and Vejby) are dated to ca 1358 and ca
1372 respectively. Wood from Poland was used for both
vessels. Presumably they were also built in the south-eastern Baltic area.12
The construction of the oldest cog-find in Sweden
(Bossholmen) probably took place around 1275, the cog
Helgeandsholm 2 around ca 1330 and that of Skanör
around ca 1400. The first and last ones probably come
from shipyards in the western Baltic region.
From Germany in addition to the Bremen-cog, built after
1380, we know the Darsser-cog (Vor-Pommern). A large
vessel with a reconstructed length of approx. 21 m. The
ship had five crossbeams, three of which have been preserved, and a long keelson. According to the dendrochronological research, the ship must have been built between
1298-1303/after 1335.13 Moss and animal hair were used
as caulking. The wood of the Darsser-cog comes from the
area around Danzig and Elbing.14
For the origin of the cog, only the finds from Kollerup
and Skagen are actually interesting. The others all date
from around or after about 1250, the period in which the
cogs sailed from the North Sea via the Kattegat to the
Baltic Sea and vice versa. According to dendrochronological research, the mid-13th-century cogs from Kolding and
Bossholmen probably originate from South Jutland and
the western Baltic region, respectively. I suspect that the
Dutch find Nijkerk-I (Chapter 8) was built in the same
period and also in the western Baltic area. Unfortunately, no dendrochronological analysis has yet been carried
out on this vessel. The large Rutten-cog (Chapter 10),
probably built in the third quarter of the 13th century,
is made of oak from Poland and Lower Saxony. The enormous amount of ballast, especially Baltic flint, was probably brought on board (shortly after construction) in the
south-western part of the sea (Møn, Rügen?).
The cog wrecks found in the Baltic Sea area and around
Denmark with a probable construction region in the

12.
13.
14.
15.
16.

Crumlin-Perdersen 2000, 237 Table 1.
Förster 2008, 304.
Förster 2000, 53
Hagedorn 1914.
Asaert 1974, 111 and 112.

west-Baltic area/Schleswig-Holstein, plus the Nijkerk-I
cog from the Netherlands, date from the period ca 11501250. The other, younger ones were built elsewhere (in
the Baltic area). From this it could be concluded that (the
attempt to) build cogs in South Jutland/Holstein was
of relatively short duration and subsequently developed
more along the south-east coast of the Baltic Sea, whereby
the whole clinker-built construction of the Nordic tradition in principle continued to be followed and maintained
around Denmark and further north. The seals of Lübeck,
Barth and Neustadt (in Holstein) from 1226, 1304 and
1351 respectively show vessels from this building tradition. The oldest city seals almost certainly depicting cogs
date from after about 1300. Cogs of oak from the southern
coastal region of the Baltic Sea, with the characteristics of
the Bremen cog and the ship finds in the Netherlands and
dating from around 1300 and later, were not necessarily
built in the region of origin of the wood.
Hagedorn15 is the first(?) to assume that the cog may have
originated on the French coasts. Asaert16 writes, among
other things, that in the 13th century a distinction was
still made between the nef and the cog, but that they
evolved simultaneously and analogously. They are both
mentioned in the same texts and sail in the same fleets. In
my opinion, it seems very possible and perhaps even very
obvious that during the explosive growth in all fields in
Flanders and Artesia in the 11th-12th century, it was precisely there that the cog-building tradition arose. The Atlantic nef could then have been the starting point for the
slowly developing larger cargo ship. The completely riveted (Nordic) clinker-built construction of these vessels,
but possibly also the carvel-built vessels already known
from the Merovingian/Carolingian period from this area,
would have been the model for the combination of carvel/
clinker-built construction of the cog hulls and the double-clenched nailing of the clinker-built connections. The
combination of carvel-built bottom and clinker-built sides
and double-clenched bottom planks was already known
in Roman times from the large river vessels and the Celtic-Roman seagoing vessels (Sections 3.1 and 3.3), while
the method of sealing the seams was almost certainly copied from the centuries-old tradition of river-ship building
in the Rhine area on the western European continent.
This caulking method (the sintel clamp shape) was adapted as required during the developing construction of the
cogs. The rapidly growing population and cities in this
(coastal) region and the there located organisation and
probably also construction of a large part of the ships for
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trade with England and for the Second and Third Crusade, kept pace with the initially dispersed (10th-11th
century) and systematic reclamations (12th century) in
the County of Flanders. As a result, large and small forest
areas quickly disappeared.17 The oldest known written
designation of the cog type refers to two Flemish ships,
which were used during the Second Crusade in 1147.18
Corresponding to the observation by Ellmers and Reinders
that there is (as yet) no archaeological evidence for the
creation of the cog from a Frisian waddenschip, it must be
concluded that this also applies to the creation of the type
of ship in the Flemish coastal area. Based on the currently
available data, it seems almost certain that this occurred
in the period 1125/1150-1225.
Within the explosive growth in all areas in Flanders
and Artesia in the 12th and 13th centuries and with the
preparations for the extensive troop transports for the Second and Third Crusade in mind, it therefore seems almost
obvious that a maritime tradition developed in the Flemish
coastal regions. At the same time, this was probably also
the case in the Lower Rhine region. The aforementioned
river vessels with cog characteristics from this area could
be an indication of this. The most important reason for
this was undoubtedly the (further) development and construction of large(er) seagoing vessels in order to be able
to transport larger quantities of goods as efficiently as
possible. The already mentioned Crusades undoubtedly
put even more pressure on and created opportunities for
developing and building large English, German, French
and Flemish fleets as soon as possible in order to be able
to transport the armies to the Holy Land and the goods
they acquired there to western Europe at a certain point
in time. This was undoubtedly stimulated in all sorts of
ways by the monarchs involved, the clergy and, last but
not least, the merchants.
The need to assemble these fleets out of large(er) vessels
was partly because of the limited possibilities with regard
to the intended long-distance voyages. People were very
dependent on favourable winds and delays were common,
which meant that voyages sometimes took a long time. In
the winter months there was little or no sailing, especially
to the north and the Baltic Sea area. In other words, the
possibilities were seasonal and annually very limited. As
a result, the existing capacity was unable to meet ever in
creasing needs. The most obvious solution was to increase
the capacity of the vessels or to increase their carrying
capacity.
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The knowledge, craftsmanship and experience built up
since the Carolingian era in building ships for the trade
between England and the continent and of the ships for
the patrolling the French/Flemish Atlantic coasts and
the rivers that flow into them, was fuelled by all kinds of
(new) ideas with regard to reliably increasing the size and
efficient operation of the vessels. This was particularly
the case during the preparations for the Crusades around
the middle and in the second half of the 12th century.
The influences from the Mediterranean, probably already
brought in first instance by the Normans, undoubtedly played an important role in this. Indeed, as early as
around 1100, some of the major ports in northern Italy
were already involved in striking activities relating to
trade with the eastern Mediterranean and the large vessels
used for this purpose, which had been made technically
more suitable. The Norsemen of southern Italy, with their
shipbuilding experience, will undoubtedly have made an
important contribution to the latter. The initial adaptation of an English/Norman(/Flemish?) type of ship, the
nef built according to the Nordic tradition and then very
probably the slow development of a new, larger and higher type of ship (the cog) in the western European coastal
area and along the Lower Rhine in the second half of the
12th century, fits within these developments.
This probably quickly developed into a shipbuilding
tradition in the Flemish heartland. The centre of these
activities and the further development of the cog-building
tradition into the vessels as covered in this study, very
probably moved more and more from the Flemish coast in
a north-eastern direction towards the emerging Hanseatic
region at the end of the 12th century. The already not or
hardly available construction timber in Flanders and its
surroundings at that time must have been a strongly contributing factor to this. The construction of sea-going vessels in the Lower Rhine area probably (also) moved almost
simultaneously to the IJssel region, the eastern Zuiderzee
region and north-west Germany. In these regions (eastern
Netherlands, Westphalia and Lower Saxony), construction
timber was abundantly available during the period in
question.
Another, probably no less important reason for relocating shipbuilding and commercial activities within the
boundaries of the German Empire to the north-east was
probably due to the activities of Duke Hendrik de Leeuw
in the Baltic Sea area, in particular around Lübeck. Emperor Frederick I did not like the fast-growing power of
Hendrik. He successfully besieged Lübeck. After the surrender of the city and the deposition of Hendrik de Leeuw

in 1180, Barbarossa confirmed the privileges of the now
important trading city, where the origin of the Hanseatic
League is also presumed.
Much of the trade with Westphalia and Lower Saxony had
already been going through Deventer for centuries and for
the most part by land. Western sea trade to and from the
Baltic Sea also ran over land in Schleswig and via Bremen
and Hamburg (Stade). The German emperor, the church
and the merchants from the Rhineland must have been very
interested in improving the connection with the Baltic Sea
and getting a better handle on the situation there. The
competition from the Flemish and English merchants was
also felt by the Rhinelanders. Since the Second Crusade,
Cologne had a large fleet with seafarers who had gained
the requisite experience of sailing across the North Sea,
the Channel, the Atlantic Ocean and the Mediterranean
Sea. These sailors also had to be able to round up Jutland
and sail to the Baltic Sea.
In order to shorten the long distance by water between
the Rhineland and the Baltic Sea, the Lower Rhine merchants needed an ‘intermediate station’, preferably not
too far from the North Sea. This was possible because as
a result of storms, the Almere had been transformed into
the Zuiderzee in the second half of the 12th century and
within the German Empire a good navigable route from
the Rhine via the IJssel over the Zuiderzee to the North
Sea had been created. Approximately halfway the total
distance, a suitable location was found in the IJssel delta,
not far from the then coast of the Almere/the Zuiderzee.
On the south-east side, the area of Kampen was naturally
separated from the county of Gelre by an inlet or creek,
De Enk, which ran from the Zuiderzee to the hardly
known hamlet of Het Oenen or Onden. 12th-century
sherds were found on some old river dunes in 1959 (and
around 2000, also by me). From about 1300, the first
dikes were constructed around Kampen and a piece of
no man’s land was created at De Enk. During the construction of the dike De Slaper in the middle of the 14th
century, the hamlet was divided between Kampen (polders Broeken and Maten) and Kamperveen. According to
research, De Enk is not an old IJssel branch, but a channel
(inbraakgeul in Dutch) between two existing polders, as
a result of which at high tide the Zuiderzee in particular - but also the IJssel on occasion - made its way. It is
possible that the tidal channel was connected to the Oude
IJssel during its largest expansion. In the Middle Ages,
a ferry was present for the passage of the trench. In 1558
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Philips II allowed the city of Kampen to build a bridge
over ‘a strand of water coming from the Zuiderzee, called
den Enck, where they have a ferry that is unusable for part
of the year due to storms and high tides’. During a heavy
storm and ice drift in 1573, the bridge over the Enk river
was destroyed, washed away and not rebuilt due to the
costs involved. For decades the ferry was the most important connection between Kampen and Gelderland.19
In the context of ‘Space for the river. IJssel Delta’ (‘ruimte
voor de rivier. IJsseldelta’ in Dutch), this old connection
between the former Zuiderzee and the IJssel will now
(2016-2019) be more or less restored to its former glory,
in order to have an extra outlet for the IJssel in the event
of high-water levels. Prior to the excavation and dike
construction of this project, Isala Delta and ADC-ArcheoProjecten dug several test trenches. In two of them, wooden structures and posts were found on the north and south
sides of De Enk in the vicinity of the medieval hamlet
‘Het Oenen’. Presumably from jetties.20 Perhaps the location of the aforementioned ferry. However, the results
of dendrochronological research revealed that they are not
late medieval, but rather date to the 16th/17th century.21
Kampen was most probably founded in the last quarter
of the 12th century. A transfer station/trading settlement
where the seagoing and river ships exchanged goods and
where the ships could spend the winter. Since 2014 we
can safely assume that Kampen had a shipyard in the 13th
and in the first half of the 14th century where they at least
repaired ships, and almost certainly also built small boats
and barges and possibly also cogs.22 The area along the
IJssel up to and including the village of Zalk had long
been part of the Oversticht (Overijssel) and not of Gelre,
despite the fact that the whole is located on the south side
of the IJssel. It stretched out to the Gelderse Kolk, a few
kilometres south of Zalk. Not far from this whirlpool (kolk
is Dutch for whirlpool) and on the IJssel was Buckhorst
Castle, the only castle in the municipality of Kampen. The
castle is historically known from 1224 on. The discovery
of tuff and the inheritance-free past indicate a founding
date in the 11th or 12th century. During the conflict in
1224 there was mention of a tower, which indicates that
the Buckhorst was a motte castle, probably built for military purposes.23 On the other side of the river, about 2 km
from there, lay the infamous castle of Voorst (near Zwolle).
Together they guarded the river and the border with Gelre
and thus served the interests of the Bishop of Utrecht, but
also those of the lords of the castle themselves.

Jager 2015, 90-92.
Pamphlet Rijkswaterstaat. Ministerie van Infrastructuur en Milieu. Ruimte voor de rivier 2016.
Van Daalen 2017.
See section 28.2.
Jager 2015, 387-406; Klomp 2005, 16.
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It is therefore almost self-evident that the building tradition of the ships considered in this study was finalised
in the first half of the 13th century in the Oversticht part
of the river basin of the Overijsselse IJssel/the eastern
coastal area of the Zuiderzee, possibly at the mouth of the
Ems and along the lower reaches of the Weser and the
Elbe to the areas around Bremen and Hamburg. In the
same period there is probably also early cog construction
in Flanders, Dordrecht and Vlaardingen. According to
my personal opinion it seems more and more that in the
Flemish, Zeeland and Dutch coastal area, the completely clinker-built construction of ships (the nef) does not
disappear and possibly even regains the upper hand. The
virtual absence of cogs or components thereof from the 13th
and 14th centuries in the western part of the Netherlands
is a not insignificant reason for this suspicion. The fishing
and fish transport vessel, the Hollandse waterschip, which has
been known from written sources since 1339, is a notable
exception. The relatively large number of wrecks (more
than thirty) in the former Zuiderzee area of this type of
vessel, which appears to have many similarities with the
small cogs (and the nef), supports this suspicion. The late
medieval type of 16 m long is entirely (!) clinker-built, has
a curved (!) stem, but the seams of the clinker-built planking are provided with sintel clamped moss caulking on the
inside, while the clinker-built fastening is carried out with
nails that are bent twice and driven back into the wood.
Clearly under the influence of the cog-building tradition.
Unfortunately, only late medieval waterschip built in the
first half of the 16th century have been found so far. From
around 1550 the shape and construction of the waterschip
remained the same until the 19th century, except that from
the middle of the 16th century the vessel was 20 m long
and fully carvel-built. Heinsius and Asaert also indicate
that the nef most likely managed to maintain its position
alongside the cog for hundreds of years.24 At the Batavia
wharf in Lelystad, at the end of 2015, the reconstruction of
the most complete late-medieval waterschip from Flevoland
(from lot Mz 22), excavated by the NISA, was started.
After studying the data on cogs available in 1999, Weski
concluded that there should (also) be an IJsselmeer type.25
There are indeed differences with the Danish, Swedish
and Baltic cogs built in the north. For example, it is not
yet clear whether the Kollerup cog was guided using a
stern rudder or a steering oar. The split rather than sawn
planks of the Kollerup and Skagen cog indicate that these
vessels were built in the Nordic tradition. It is remarkable
that in the early 13th-century cogs from Denmark and
the Netherlands the bottom strake and one or more of the
side strakes were carvel-built from stern to stem. In the
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later cogs, the carvel-built planks have been put together
over the last metres towards the stern and stem and the
strakes from the sides are completely clinker-built. It
should be noted, however, that only a few (3) shipwrecks
dating from before approx. 1200 are known. In the case of
the cogs built around 1250 and later, it can be said that
there is an almost fixed construction and building sequence. The construction of other, smaller (inland) vessels
derived from this. This standard formula was probably
(partially) adopted from the end of the 13th century for
the construction of cargo ships in the Baltic region.
If the construction regions shown above (Overstichtse en
Nedersaksische river- and coastal areas) are correct, it is
very likely that the name cog will suffice for the large and
small vessels with the characteristics formulated in this
study. The relatively large number of shipwrecks with
similar construction characteristics (there are only a few
finds from the Nordic tradition known, which moreover
almost certainly come from elsewhere), the frequent occurrence of the name in written sources, the large number
of ship hulls on city seals that correspond to those of the
archaeological finds, and the fact that there is no actual alternative, are my most important reasons for this hypothesis. It is also possible to use the name Hanseatic-cog for
the large, seagoing ships. It is very likely that almost all
of the vessels were built in this core area of the Hanseatic
League. The possibility, at least from the middle of the
13th century onwards, of using the larger and seaworthy
vessels to sail via the Skagerrak and Kattegat to the Baltic
Sea will have contributed to the flourishing of the Hanseatic towns along the river IJssel.
Importance of the cog for the Hanseatic League and
other types of ships
In the previous paragraphs I hypothetically indicated that
the cog-building tradition probably developed from about
1200 onwards, especially in the Overstichtse area along
the IJssel and the lower reaches of the Weser and the Elbe.
Within this building tradition the large sea-going cogs
were undoubtedly the most important. From the middle
of the 13th century, these vessels were used to transport
bulk goods from the north to western European seaports.
It goes without saying that the ships also took goods with
them on the outward voyage to trade in the north. They
also made trips to England and Flanders and to the French
Atlantic coasts to obtain salt and wine. Based on the archaeological finds from the Netherlands and especially
from the Zuiderzee area, I have been able to establish that
all kinds of functional medium-sized and small types of
vessels from the period 1200-1500/the Hanseatic period

were built in that area according to the cog-building tradition. From the northern countries only a few large(er)
seagoing types are known. The small(er) vessels were built
there according to the usual Nordic construction method.
In the historical sources, in addition to the name cog,
other type names are also mentioned. As already noted,
it is not possible to deduce from these references what
these vessels looked like. Apart from the vessels from the
cog-building tradition and a few vessels from the Nordic
tradition, the archaeological finds from the Low Countries
do not provide any indication that there were other vessels
in western Europe/a different building tradition in the
period from about 1200 to 1500. This is in fact a peculiar
and hardly explainable observation. It therefore seems
most likely to me, if there were other types that their origin should be sought in the developing Nordic building
tradition along the Atlantic coasts (such as the waterschip)
and/or in the (east) Baltic area. Förster26 mentions several 15th- and 16th-century wrecks of commercial vessels
from the (east) Baltic area. From Brittany the all clinker-built 15th-century vessel from the Aber Wrac’h river is
known.27 From a ship-archaeological point of view, nothing can be said about different types of seagoing vessels in
service of the Hanseatic League. Only that in the Hanseatic period vessels built according to the Nordic tradition
also carried out trade transports. The Dutch finds show
that they also sailed to western Europe.
The name cog
In chapter 4, the same thing was established about the
name cog. This name cannot be linked to a certain type
of ship with 100% certainty. The difference with other
ship type names is that a large number of vessels with
similar hull shape and other characteristics are known.
They all date from the Hanseatic period and were found
in the Hanseatic area, some were found in areas where
the Hanseatic merchants also came. The relatively large
number of wrecks with these characteristics corresponds
to the proportionally greater occurrence of the name cog
in historical sources. In addition, the hull shape of the
ship corresponds to the vessels depicted on the seals of the
Hanseatic cities. It therefore seems perfectly acceptable to
assume that an important or perhaps even most important
part of the bulk transport by sea in north-western Europe
in the late Middle Ages was carried out by the Hanseatic
merchants with cogs. In addition, it seems obvious that
the smaller inland transport vessels, especially in the regions around the seaports in the west of the core area of
the Hanseatic League (the IJssel region/Zuiderzee area),
were built according to the same tradition.
26. Förster 2008, 299-257.
27. L’ Hour & Veyrat 1994, 174-176.
28. Crumlin-Pedersen 2000, 240.

I therefore assume that the historical name cog refers to
a vessel and that the group of large and smaller cargo
ships in this study were referred to by this name in the
Late Middle Ages. In this research it has been assumed
that ships with these characteristics are in any case ships
from the cog-building tradition. Until proven otherwise,
I therefore agree with the aforementioned conclusion of
Luns and the proposition of Crumlin-Pedersen, who is of
the opinion that for vessels with the described characteristics of the Bremen cog, the name cog should/can be used
as a general archaeological term.28
The three oldest (Danish) cog finds (Kollerup, Skagen
and Kolding) were probably a (temporary?) ‘northern response’ to the growing trade with the north from England
and Flanders since the 11th century and the large merchant ship on the Flemish coast that had been developing
since the middle of the 12th century. The transport of
goods from the seagoing vessels further inland was initially carried out in western Europe with barge-like plank
boats and later with boats, barges and small cogs. In the
Hanseatic region, the cog-building tradition was maintained as a barely evolving construction method until well
into the 15th century. In some areas and for some small
ships until at least the middle of the 16th century.
The research on the cogs from the Netherlands has also
yielded a number of observations of another and different
nature. Some can be reasonably explained. For others this
is more difficult or I do not have the answer.
Shape of the amidships cross-sections
The cross-sections of the vessels studied are quite different
amidships. The carvel built bottom is almost horizontal
and has transitions of two to four strakes in the bilge to
the sloping sides at an ever-changing angle. A second
variant shows a slightly ascending surface from the keel
plank towards both bilges. Another form is the plane that
runs directly from the keel plank slowly ‘round’ upwards
and merges smoothly into the sides. There are also ships
that have a flat bottom and of which the bilge strakes are
nailed at an oblique angle to the outer bottom planks. In
the case of large vessels, the first two variants are usually
used. A plausible explanation for the different designs
seems to me to be that this is mainly due to the customs
in the shipyard/region where the ship was built. On the
other hand, in certain cases it may (also) have to do with a
particular intended function that was already assigned to
it during the construction contract. For example, for the
transport of building materials (bricks), a flat bottom is
by far preferable to a round or sharply constructed surface
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at the location of the hold. Remarkable is the construction of the river vessel/boat K 73/74 and the similar one
found next to the Kampen (IJssel) cog.29 These almost
16.00 m long, almost 2.50 m wide and amidships 0.75
m high vessels can be considered as the forerunners of the
track boat (trekschuit in Dutch). They were probably used
and built in (the region of) Kampen. They were rowed
and were probably meant to carry passengers with hand
luggage. The imaginary division of the vessels into three
parts and the joining of the rear and front parts show that
there is in fact a small, low-built cog, approximately 1011 m long, between which a hold had been built with a
flat bottom and almost vertical sides that were connected
with each other by means of L-shaped timbers (knikspanten
in Dutch).
Deck constructions
Little is known about the construction of decks in cogs. In
the case of excavated wrecks, these parts are almost always
missing. Of the Nijkerk-II from the first half of the 14th
century, we can only be almost certain that there was
probably a deck on the knee structures on the crossbeams
1 and 2 and between beam 1 and the stern beam. The
planks of the rear, slightly lowered part lay in the longitudinal direction of the ship. Probably across the width between beams 1 and 2. The planks rested on slats nailed to
the knee structures, but were not fixed to them. A curious
and confusing observation.30 Parts of the deck structures
were found with the Bremen cog which presumably were
mostly loose/removable.
The waterschip K 84 (fig. 27.6), built in the first quarter
of the 16th century, has an aft deck with planks nailed
to deck beams and lying in the longitudinal direction of
the ship. In addition, the deck planks are held in place
at the front of the aft deck by a deck beam. At the stem
there was a small forward deck on which there was an
anchor windlass. This deck consisted of transverse planks
attached to the stringers and to the sides. At the back
of the forward deck, the stringers rested on a transverse
connection/deck beam. Between this forward and the
beginning of the fish well (behind the mast) the stringers
were connected to the sides by three short knee-shaped
beams, which were attached to the stringers with a notch.
The opening between the stringers, the forward deck and
the sailing beam was open. Possibly meant to be able to
put the sprit with the sail in the foreship and/or to lower
the mast forwards. The mast was held in a square mast
partner, which was let into the stringers. No indications
were found that deck planks were also fitted transversely
between the short knee-shaped beams. Above the fish well
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there were thick and relatively narrow gangways on the
sides and between the aft and foredeck. Probably mainly
meant to stand on when hauling in the fishing nets.
Somewhat comparable to this vessel are the also completely clinker-built waterschepen Mz 22 and Nz 42-I (figs 27.4
and 27.5 respectively).31 They were both built in the first
half of the 16th century. For the first vessel, it was established with certainty that there were loose deck planks between the stringers and the transverse knee-shaped beams.
In the case of the waterschip Nz 42 I, there was a rear and
foredeck connected to each other along the sides by thick,
approximately 60 cm wide gangways which, as a stringer
and as part of the decks, continued to the stern and stem.
The deck planks lay in the length of the ship and were
fixed to the deck beams with wooden pegs. There were
two hatch openings in the foredeck. It can therefore be
inferred from these three fishing vessels that in the first
half of the 16th century there were clear constructional
changes and that the decks from ca 1525 onwards formed
a pegged-down element of these vessels. It should be noted, however, that these are fishing vessels. Trading vessels
require relatively large hold/hatch openings. This may
have been accommodated for a long time by making the
deck planks and certain deck beams removable. This was
assumed for the reconstruction drawings of the Nijkerk-II
cog. The probably 15th-century Kampen (IJssel) cog
could possibly shed more light on this peculiar issue.
Pumps
Another interesting subject is how the medieval shipmen
got the rain and leakage water from their presumably
partially open ships, back out of the ships. Wear marks
on the keel plank/keel part of the stern hooks and some
loosely found parts suggest that water flowed through
limber holes in the underside of the floor timbers to the
deepest point. It was then pumped up by a simple wooden pump barrel, into which a pump rod with handle was
inserted and to which several round pieces of leather were
attached. These pumps are directly comparable to our
well-known bicycle pump and are the simplest device to
pump water. They have regularly been found in wrecks
of vessels in the IJsselmeer polders, dating back to well
into the 19th century. In the Nijkerk-II cog a gutter was
found that at approx. deck height ran from the centre of
the ship diagonally to the ship’s hull and through a small
hole of 10x10 cm. Via the pump and this gutter the water
was removed from the ship. In the 13th-century Nijkerk-I
cog, the pump water was probably brought to the side of
the ship via a gutter. In this case through an oval hole in
the hull. On the outside there was probably a leather hose

29. Sections 26.1 and 26.2.
30. Chapter 6 and plates 6.IV A and B and 6.V A.
31. Respectively dossier Mz 22, RCE-Lelystad and Pedersen 1996, Enclosure 6.

nailed around that hole. This made it easy for the water
to be drained, while the hose prevented any water from
flowing in from the outside. Some 15th- and 16th-century images show such hoses. On lower, open ships, the
water was thrown out of the boat with bailing spades. The
completely carvel-built waterschip of lot W 1032, which
was built around 1550, is the oldest vessel to date with
three wooden scuppers on both sides in the skin. The
bilge and rain water and the water from the pump(s) were
discharged through these. These scuppers were located
on the lowest parts of the aft deck, the gangways and the
foredeck. The gangways had a slanting coaming on the inside, while over the midship section above the fish well a
completely closed canopy was built. This vessel was therefore completely closed off at deck height and above it.

shielded with loose bulkheads or tarpaulins. In the case of
the large cogs, however, a number of fastening pins/nails
have been identified which may be related to transverse
constructions. Perhaps the Kampen (IJssel) cog will provide more clarity about this.

Sails
A special observation made during the investigation was
that pieces of coarsely woven woollen fabric were found
in various cogs. Further investigation made it clear that
it must have been pieces of sails. The pieces of fabric were
treated with tar. Unique is the large piece of woollen tarpaulin, which was found in 2014, probably on the site of a
13th/14th-century shipyard in Kampen. Like the Viking
ships, the cogs apparently sailed with tarred woollen sails.
The sails were almost certainly composed of relatively
narrow (up to approx. 90 cm wide) woven lengths of
fabric (so-called kleden in Dutch). The piece of sail from
Kampen may have been a tent sail and is made of 53 cm
wide strips.

30.2 Decline of the cog

Cleaning the limber holes
In a number of cases it was established that in the longitudinal direction of the ship ropes had been attached
through the limber holes in the underside of the floor
timbers at the hold, some of which may have been knotted or tied in with pieces of wood. These ropes were probably pulled back and forth with some regularity to keep
the limber holes free of any debris that could clog them
up.
Divisions of hulls
In the case of the small cogs and boats, it could be established with a relatively high degree of certainty that, apart
from the division of the ship’s hull into an afterbody, a
hold and a forward section, there was no further subdivision. This division is determined by the aft and foredeck
and the hold in between. There has almost certainly never
been any division between these parts of a vessel by, for
example, fixed transverse bulkheads. In any case, no indications of this have ever been found. It is possible, for
example, that certain parts of the hold could have been
32. Reinders et al. 1978, plates 7, 9, 10 and 11.

Locks
A completely different observation is that the widths of
the small 14th/15th-century (inland) cogs do not seem
to correspond to the historically known widths of the
Holland/Rhineland locks, such as those near Gouda. The
vessels considered in this study would not have been able
to pass through the locks at that time.

Until this year (2016), it is not possible from an archaeological point of view to establish a gradual transition from
the construction of the large cogs, which had remained
unchanged for about two centuries, to the larger, more
sail-bearing merchant ships. It was noted above that there
was a changing/evolving construction from the 12th to
the beginning/middle of the 13th century. In the 14th
century we can speak of different types of large and small
cogs, of which the constructions, adapted to the size and
probable function of a ship, were basically the same.
The Bremen cog from after about 1380 was not only the
first, but until 2016 also the youngest large vessel of the
cog-building tradition. Comparison with other, less completely preserved ships could only show small differences
to a limited extent. This was due to the lack of sufficient
comparative data from the same period. The next most
completely preserved cogs Nijkerk-I, -II and Doel-I date
from the middle of the 13th and the first half of the 14th
century respectively. This is the first time that they have
been fully described and depicted. From the 15th and the
beginning of the 16th century only a few wrecks of large
trading ships are known, but they have not yet been published. There is thus more than 100 years difference between these vessels and the Bremen cog. It is precisely the
period (the 15th century) of which it is historically known
that there were major changes in the construction of
ships in western Europe at that time. The discovery of the
Kampen (IJssel) cog, of which at this moment (end 2016)
it is provisionally assumed that the ship was built in the
first half of the 15th century, can provide additional information about possible changes in construction. After analysing the collected data on the construction of this ship
we can probably say more about the further evolution of
the construction of the youngest large cogs. After the en819

tire investigation of all the cogs was completed, including
the Analysis and the Summary and Conclusions, in the
autumn of 2016 all the necessary data for reconstruction
on paper of the Kampen (IJssel)-cog in Lelystad were documented. In the autumn of 2016, I received permission
to (also) present the research results in this book about
all cogs from the Netherlands, including the reconstruction drawings of the ship I made. The end result of the
investigation into this exceptionally large and remarkably
completely preserved vessel and the conclusions drawn
from it with regard to the further development and/or
decline of the cog are discussed again in the summary of
the investigation report (Chapter 23). The wreck of the
Enkhuizerzand cog probably offers even more perspective/
clarity about these aspects and about the inventory and
possible cargo of large cogs in time. This vessel was built
in the third or fourth quarter of the 15th century.
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Summary and conclusions1
Until the recent discoveries in the Hanseatic city of
Kampen (2014-2016), the conclusions and the summary
are based on the results of the research until the end of
2014. The additional and new data and insights provided
by the Kampen finds are expressed in the final sections of
this concluding chapter.1
Since the discovery in 1962 of the shipwreck in the Weser
near Bremen, which was probably built shortly after 1380
and identified as a Hanseatic cog, it has been possible for
the first time to identify other wreck finds on the basis of
similar structural elements and the structure of the underwater hull as such. Previously, knowledge about this most
evocative medieval trading vessel consisted of written
sources and images, particularly on city seals. It was not
known what the cog actually looked like or how the ship
was built.
In the 1940s, a number of wrecks had already been found
in Denmark and the Netherlands reminiscent of the ship
type cog. One find in the Netherlands already gave rise
to the suspicion that it concerned a small cargo cog. This
‘Modderman cog’ (the Marknesse cog) is not only the first
wreck that was named as such, but also the best surviving
example of this type. The vessel, which dates from the
first half of the 14th century, was also the reason for routine archaeological research of ships in the Netherlands.
With the construction of the polders in the former Zuiderzee area - an important medieval and post-medieval part
of a complex north-western European transport network a worldwide unparalleled and more than 150,000 ha shipping cemetery has been drained. The Netherlands Institute for Ship and Underwater Archaeology (NISA) and its
predecessors have so far recorded a total of approximately
450 shipwrecks in this area, more than 350 of which have
been excavated over the years. They date from around
1250-1900. More than seventy of these wrecks date from
before ca 1600. Among these vessels are sixteen or seventeen large and small vessels, which can be designated as a
COG on the basis of the characteristics in the underwater
hull of the wreck in Bremen. This concerns approximately
two-thirds of all European finds. In 1985, on the basis of
the then known wrecks, it was already established that
there must have been a cog-building tradition.
1.

Translated by Sasja van der Vaart-Verschoof.
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Only four of the Dutch cog finds have been published
since 1945. For two of them, the information presented
is outdated and/or very brief. Over the years short articles
have been published about the other finds and/or remarkable discoveries have received media attention. More than
sufficient reason to examine the excavation data of all
wreck finds with cog characteristics and to publish the
research results in a complete overview. The vessels studied appear to represent the entire spectrum from small
to large cogs from the period 1250-1500. Another conclusion is that almost the entire arsenal of late medieval
wrecks from the former Zuiderzee area was built according to these characteristics, which further confirms that
there was a building tradition.
Together with the two cog wrecks near Doel in Flanders
(B) and the boats found in Belgium and in the Netherlands, where at least some characteristics of the cog have
been found, there have been at least thirty archaeological
finds in the Low Countries so far that can be attributed to
the cog-building tradition. A unique and extensive source
for research into the types, shape, dimensions, structure
and construction (order) of the national late-medieval
maritime heritage, in this case the cog. During the investigation it was not established whether the wrecks of
Meinerswijk 2, Amsterdam, Hattem and Rotterdam 4
could also be considered as belonging to this group of vessels. The clinker-built connections were made using thin
wooden pins instead of twice-folded nails, while a number
of typical characteristics of cog construction were also
found. The vessels from Amsterdam and Rotterdam were
most probably built in the second half of the 13th century
in the Rhine/Meuse/Moselle area.
One of the conclusions of the study is that almost certainly
in the period 1200-1500 in the core of the Hanseatic region (along the Overijsselse IJssel/the eastern coastal region
of the Zuiderzee, the coastal region of the Waddenzee and
North Sea up to and along the lower reaches of the Weser
and the Elbe) ships were only built using this method.
There therefore must have been a cog-building tradition
in this area, in which the large cog was dominant and possibly also used to determine the name. Initially, the first
cogs were probably built on the Flemish coast and in the
Lower Rhine area. Archaeological evidence is still lacking,
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however. The vessels with cog characteristics (the Baltic
cogs) built in the Baltic Sea area and mostly from coniferous wood and entirely clinker-built are not included in
the study because there is too little (detailed) data available and because from a practical perspective it was almost
impossible to include them in the present study.
Between 1981-1985, the wrecks of three large, seagoing
cogs were excavated in Flevoland. The Nijkerk-II, built in
the first half of the 14th century, was the most complete
of these. The data from this ship were used between 1994
and 1997 to build a model scale 1:10 and to reconstruct
the ship in full size (the Kamper Cog). The absence of especially large pieces of the sides, the deck and information
about the rigging of the original ship were the reasons
why the construction had to be carried out experimentally
for a considerable part. This also provided an opportunity to gain more insight into the way in which cogs were
built and the order in which this took place.
Direct involvement in the excavations of various cogs, the
lack of fully detailed excavation data and publications of
these and other European cog finds, and the completely
unexpected occurrence of the possibility of writing a dissertation on a ship’s archaeological subject led to the decision
in 1999 and the proposal to elaborate and analyse all cog
finds from the Netherlands. The data of the Nijkerk-II cog
and the construction of the Kamper Cog were chosen as reference/research model for the shipwrecks to be investigated.
This most complete large vessel plus the data on the reconstruction would in principle offer the best opportunities
for answering the many outstanding questions concerning
the shape, construction, layout, materials used, construction sequence and methods. Missing information on the
original ship could probably be supplemented with data
from the other archaeological finds. This was possible after
the discovery of a large cog near Doel (B) in the autumn
of 2000. A wreck from the Noordoostpolder and one in
the IJsselmeer near Medemblik have not been included in
the research plan on the basis of deviating constructions.
In the end, it turned out that they should in fact have
been included in the study. This was not carried out for
practical reasons. The wrecks are briefly discussed.
The starting point for the investigation of all late medieval shipwrecks from the Low Countries that were built
according to the characteristics of the cog, was to produce
an extensive documentation as possible of relevant constructions and details with the ultimate aim of producing
the most accurate possible reconstruction drawings of the
ships. To this end, following on from the series of excavation reports published by the NISA in 1996 (Hocker &
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Vlierman 1996), a standard for the (re)construction drawings and a standard layout for the descriptions in research
reports were designed.
The most completely recovered large cog in the Netherlands (the Nijkerk-II) and the Kamper Cog, reconstructed
with the construction data of this ship, served as a research/reference model for the analysis of the data of all
other wrecks. They also served as a control tool for these
ships. In 2005 it became clear to me that no reconstruction drawings had yet been made of the Nijkerk-II and
that De Boer & Sars had experimentally completed the
Kamper Cog, building on the almost complete underwater hull found in its original form and with the 1:10 scale
drawn parts from the sides. It is a beautiful and with the
available data very well-built ship, that has been sailing
for 20 years now. The 14th century shipbuilders of the
original would recognize themselves very well in the ship.
When I made the reconstruction drawings in 2005/2006,
it became clear to me that the ship must have had a different shape from just below the protruding crossbeams
upwards. In addition to the (re)construction drawings,
the field drawings of all the cog finds have also been made
suitable for publication and presented to serve as justification for the reconstructions. Anyone who wishes can use
them to test the reconstructions. The texts describe the
underlying assumptions.
The drawings presented on the plates are made on a scale
of 1:10 in order to be able to reconstruct the shape as
well as possible and to make the details stand out clearly.
The aim of the scaling of the sintel clamps on the caulking seams is to approximate the original appearance of
the ships as realistically as possible. The reconstructed
course of the plank lines, the shape and the dimensions
of the ships can be considered as certain for at least 95%.
Presenting the vessels on the same scale allows for a good
comparison and also reflects the differences between the
large and small vessels. The detailed analysis of the wrecks
made it possible, in most cases, to draw up a sound hull
reconstruction and to determine the order of construction.
The order of construction of the ships appeared to have
been carried out according to a fixed pattern and in different phases. In this study this could be reconstructed as
follows.
The number of building phases was the highest in the
construction of the large, seagoing and high cogs. The
planks of the largely carvel-built bottom were held in
place with auxiliary frames and only fitted with floor timbers after the entire bottom had been assembled. The ends
of the keel planks in the stern and foredeck were almost

completely twisted (burnt) and clinker-built to each other
and attached to the stern hooks. The subsequent strakes
of the sides were completely clinker-built according to
the shell first method. The fastening was carried out with
nails folded twice (‘double-clenched’), the tip of which
was driven back into the wood. The frames were attached
to the hull planks with treenails. Before the frame parts
were placed, the clinker-built seams on the inside of the
ship were made watertight with sintel clamped moss
caulking. Initially, these seams were also caulked on the
outside in the same way. The carvel-built surface seams
and the drying cracks in the hull that occurred during
construction were only sintel clamped on the outside. The
sintel clamped moss caulking on the outside of the hull
took place shortly before the launch.

ance of the Hanseatic/cog-building tradition around 1550
the caulking of seams of large seagoing and inland vessels
ceases, of which the partial clinker-built construction is
almost entirely replaced by the now more common carvel
construction. The shape of the sintel clamps changes with
the vessels of the Upper Rhine up to ca 1200 and stays
almost the same after that (until the 20th century). In the
case of vessels of the Moselle and the Lower Rhine, sintel
clamps of the 15th/16th-century type F are still known,
which remained in use until the 19th century, and in the
case of some (small) vessels even until the 20th century.
The clamped moss caulking was only applied at the underside of the bottom.

A publication on the sintel clamped moss caulking was
published in 1996 in which the shape development of the
used sintel clampnails and sintel clamps and the period of
use of the different models are discussed. This typo-chronological classification of the sintel clamps has been updated, but remains in force unchanged for the global dating
of the construction period of late medieval vessels from
the Hanseatic period and the area in which the Hanseatic
League operated. It turned out that probably for the first
time the application of the method for large seagoing
vessels, which almost certainly did not happen before, was
depicted on a miniature in the Roman de Troie. The original of the miniature was probably made relatively shortly
after the Third Crusade. The moss caulking with sintel
clamps (and sintel clampnails) was as a caulking method
at least in use between the Carolingian times and the 20th
century. It was a hardly changing part of the river ship
construction in the area that roughly corresponds with
Lorraine and the Empire of Lodewijk the German after
the division of the Carolingian empire in 843. A slightly
different version was in use in the catchment area of the
Danube and along the north-eastern major rivers of Europe. Probably up to the Black and Caspian Sea.

From historical written sources it was already clear that
there were Cogghen, Cleene cogghen ende Schuten. The excavations in the former Zuiderzee area have shown over the
years that there was indeed variation. The archaeological
finds probably even represent the full spectrum of functional types (large and small seagoing cogs, small cogs for
the Zuiderzee and [large] inland waters and all kinds of
barges and boats [river cogs]) for regional transport and
fishing. The analysis of the excavation data also made it
clear that there is in fact no question of THE COG, but of
vessels of one and the same ship-/cog building tradition
in the period around 1200-1500. The final shape, lengthwidth ratios of 3.2:1 or less, construction methods and
construction sequence of the large and small seagoing cogs
were probably already realised in the first half of the 13th
century. With the small cogs for the Zuiderzee and (large)
rivers, the length to width ratio changed slightly from the
end of the 14th century onwards. Almost all of the wrecks
in the former Zuiderzee area and the period in question
that have been investigated so far can be considered to be
part of this hardly evolving construction method. Exceptions are some entirely clinker-built and riveted 15th- and
16th-century vessels excavated in the IJsselmeer polders,
the construction of which can be assumed in the Baltic
Sea area and possibly on the (southern) North Sea coast.

In the entirely clinker-built and riveted Nordic or Viking
building tradition of seagoing vessels along the Atlantic
and North Sea coasts of France, England, Flanders, the
west and east Frisian coastal region, in Denmark and the
other Scandinavian countries, the method was not used for
seagoing vessels. The caulking method characteristic of
the cog-building tradition is undoubtedly derived/adopted from the continental European river ship building. The
rapid development of form from sintel clamp nails to sintel clamps took place at the same time as the development
of cog building in the period 1125/1150-1225 and only
in the emerging Hanseatic region. With the disappear-

An intriguing contemporary of the cogs is the late medieval waterschip, the most characteristic (fishing) ship of
the Zuiderzee. The type of ship was already mentioned
in historical sources in 1339 as a vessel for the transport
of fresh fish in the large fish well, which usually consists
of two compartments. In the 15th and 16th centuries it
was also used as a fishing vessel. They sailed in convoy
across the Zuiderzee with trawls in between. From about
1600 they were also used as a towing vessel to bring the
large and heavily loaded VOC vessels (in ship’s camels)
to Amsterdam. This took place until the opening of the
North Holland Canal (Noord-Hollandskanaal in Dutch) in
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the 19th century. The relatively large number of waterschepen found to date is the only type of ship with a little
or no change in shape and layout during at least the 16th
to 19th centuries. The wrecks studied so far date mainly
from the 16th century, some from the 17th century. There
are various paintings and prints, such as that of the battle on the Haarlemmermeer in 1572, but also from later
times on which the type is depicted in an easily recognizable manner. It is also very remarkable that there are two
types which were built in different ways. A late medieval,
entirely clinker-built type of 16 m long and a completely carvel-built ship of 20 m long, which was first built
in the middle of the 16th century. Both archeologically
identified types illustrate the changes in shipbuilding in
the Late Middle Ages. With regard to the decks of cogs,
Chapter 30 also considered the changing deck structures
of waterschepen in the first half of the 16th century. The
hull shape, the length to width ratio, the construction
(elements), the connections with nails twice folded and
driven back into the wood and sintel clamped moss caulking in the seams is almost identical to the small, seagoing
cogs. Different from the cogs, however, are the curved
stem and the entirely clinker-built construction from keel
plank to gunwale, characteristics whose origin is most
likely to be found in the Atlantic nef. The similarities and
differences between the cogs and the waterschepen and the
origin of the waterschip form an interesting subject that
requires further investigation. The present cog research
was not the right place for this. The waterschepen deserve a
study similar to that of the cogs.
The large (Hanseatic) cogs in the 13th and 14th century
had a keel plank at both ends connected with stern- and
stem hooks, straight stern- and stemposts and high sides,
while the underwater body was built to a sharp angle at
both ends and almost flat amidships. After the middle of
the 15th century this was (gradually) replaced by a keel
plank with stern and stem placed on it. They had protruding crossbeams and more than 1 m upper parts of the
high sides. The sloping sides were ‘held together’ by heavy
upright knees on the crossbeams. The top view has a half
walnut-like shape at gunwale height, tapering towards the
stern and stem and with a length to width ratio of 3.2:1 or
less. The small seagoing cogs correspond to the large cogs
in shape, construction and length to width ratio, but are
about half as high and have transverse or cross-connections,
which are attached to the inside of the sides. The small cogs
for the Zuiderzee and rivers have a slightly more elongated
shape with the result that the length to width ratio can be
slightly greater than 3.2:1. However, this may also have
to do with the evolution of the construction method. The
different boats from this building tradition show a great826

er length/width difference and in general have very low
sides.
Some large cogs on seals show a double row of protruding
crossbeams. This was first archaeologically identified on
the front half of the ship on the Nijkerk-II cog. In the
space in between, which is less than 1 m high, there may
have been a connecting deck, where for example soldiers
had a place to sleep. None of the ships had a separate living area or partition between the hold and the aft or foreward. The living area was situated around the fire place, if
it was present. The cooking, eating and drinking utensils,
tools and personal belongings are usually also found around
the fire place. In the cogs, however, no concrete indication
of permanent berths has ever been found in any of the lateand post-medieval vessels from the former Zuiderzee area.
The oldest examples of berth’s found date from the second
half of the 19th century. The Spakenburg-II was probably
a workboat. It is possible that two of these vessels were
linked together with large beams and used to lift large
objects from the seabed or, for example, to pile posts.
Pieces or fragments of sails were found in six cogs. Remarkable and new is the fact that the cogs apparently had
sails of coarsely woven brown wool and that, just like the
Viking ships, they were tarred. The investigated cogs all
had one mast and in principle they sailed with a square
sail. Some small cogs for the Zuiderzee and inland waters
were probably already equipped with a spritsail in the
second half of the 14th century. In a few ships, indications
have been found for a mast that could be lowered. Only
in the Nijkerk-II are indications found for a rear and a
fore-castle.
The items of equipment and inventory found in the
wrecks have also been described according to a standard
format. Hardly any objects were found in the large and a
handful of small cogs. The reason for this is that certain
ships were probably easily accessible at the wreckage
site (near the coast) for a longer period of time and that
everything of value had already been taken with the crew
or had been taken away later. It is highly likely that
some of the vessels were even partly scrapped. Some of
them probably had hardly any objects on board originally. Other cogs sunk ‘in the middle of the sea’, where the
objects from the equipment and inventory were found
in the wrecks. Depending on the completeness of the
equipment and inventories, these objects, together with
the size of the ship, can be used to form an idea of the
number of crew members. Some remarkable finds are the
pieces of sail mentioned above. Furthermore, a clapper, a
leather bag, three silver coins and some human bones in

the Almere-I, the lance points, knives from a hunting set
and an inlaid dagger with initials in the Dronten-I, the
unique red earthenware jug, a fake coin of Duke Reinald
II or III coined in Harderwijk, a wooden spade with iron
fittings and a wooden candlestick in the Nijkerk-II cog,
in the Spakenburg-I a piece of a compass glass and in the
13th-century Nijkerk-I a fireplace consisting of a square
wooden box filled with loam and a strikingly shaped (battle) axe.
The archaeological finds of cog wrecks have been able to
resolve a number of technical questions and explain some
details on historical images.
• The initial assumption that the type of vessel would
be completely clinker-built and built on frames
proved to be wrong. There is a carvel-built bottom,
which changes to a clinker-built construction and
clinker-built sides towards the stern and stem. They
are built according to the bottom first/‘shell first’. For
13th-century vessels, the strakes from the bottom to
the stern and stem are entirely carvel-built.
• The ‘knobs’ with long triangular, tapered and horizontally applied pieces on the front of them on the sides
of some ships on seals and other pictures turned out to
be the heads of protruding cross-beams, against which
so called beam-head guides or fenders (balkwillen in
Dutch) had been nailed. These guides were intended
to prevent the vessel, for example, from getting stuck
behind the protruding cross beams during mooring.
These guides can also be seen on English 13th-century
seals, on which the nef is probably depicted. Other,
smaller ‘bumps’ on the ship’s hulls probably stand for
rose bolts.
• The openings in the high gunwale of the forebody of
the Nijkerk-II and Doel-I cog can be seen on the seal
of Vlaardingen from ca 1300 and on a fresco in the
Town Hall of Wismar from the 14th/15th century.
They were probably intended to be used as a gangway.
• A few oval or rectangular holes in the ship’s hull at
deck level on the Nijkerk-I, the Nijkerk-II and the
Doel-I cog are most likely a kind of scuppers/holes
for the discharge of rainwater and leaking water (via
a gutter). The water was pumped up using a simple
wooden pump tube and transported via a gutter to the
hole in the hull of the ship. Remnants of nails around
one of the holes on the outside of the hull (Nijkerk-I)
indicate that a leather tube was most likely attached
to the hull, allowing the water to drain away and pre-

venting water from flowing in through the hole. The
vessel on the title page of the Waterrecht van Wisby,
from 1535 and on a painting with a late medieval
Hulk show respectively one and two of these tubes.
In the Nijkerk-II cog a complete drainage gutter has
been found.
The historical data (naturally) did not provide any information about the layout, furnishing and construction on
the inside of the cogs. It is only thanks to the archaeological finds that this can be clarified. Up to now, almost
nothing can be said with certainty about the layout of a
living or working area or about partitions below deck.
Nor does it seem that this has been the case. The Bremen
cog is the only wreck that provided information about the
(rear part of) the deck, the castle deck and the layout below it. Of the Nijkerk-II cog only the rear two crossbeam
constructions have been found, so that something can be
said with certainty about the after decks of this vessel.
Research has shown that the oldest known vessels in the
cog-building tradition in South(-west) Jutland were built
between the middle and the end of the 12th century.
However, this does not prove that the type was developed
there. The three wrecks (from Kollerup, Kolding and Skagen) show typical Scandinavian construction methods and
solutions, all clinker-built and riveted construction. It is
possible that the construction of these ships was a (temporary) northern ‘response’ by the traders from Ribe to the
Flemish, English and Dutch-German merchants who were
more and more present in the north in their ‘new’, larger
ships. The Flemish and Lower German merchants themselves travelled with their cogs to the Baltic Sea as early
as the middle of the 13th century. The oldest mention of
cogs dates from 1147 and refers to two Flemish vessels that
were used during the Second Crusade. The oldest known
cog finds from the Low Countries date from the second
and third quarters of the 13th century.
The reason for building larger seagoing vessels with more
loading capacity was undoubtedly the explosive economic growth on all terrains in the core area of the Flemish/
Artesian coast in the first half and around the middle of
the 12th century. The already lively and growing trade
between England and the continent and between Flanders
and northern Italy by land, forced the traders to increase
the transport capacity. Over land this was not possible and
it became more and more expensive as the number of tolls
grew. Better shipping contacts between England/Flanders,
the Lower Rhine region and Scandinavia and with the
south-west coast of France and between the Italians and
western Morocco made the Mediterranean Sea and the
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Atlantic Ocean more attractive for transport. The initial
fear of the ocean gradually disappeared. In particular, the
preparations for and implementation of the Second and
Third Crusade undoubtedly made a very important contribution to the creation of a new, larger type of vessel with
more loading capacity suitable for distant sea voyages.
That this type of ship developed in the core area on the
Flemish coast from an already existing building tradition
there, complemented by technical, innovative improvements from the Mediterranean area and the adoption
and adaptation of a continental caulking method of river
vessels has been demonstrated in this study. The entirely
clinker-built Atlantic nef with curved stem was almost
certainly the starting point for this.
Another hypothetical conclusion of this study is that cogs
such as the vessels described in this study were probably
never built in the west of the Netherlands, and almost
certainly not in the 13th/14th century or before. There
is no archaeological evidence for this. However, it does
seem quite conceivable that with the Hollandse waterschip
in this part of the Netherlands and within the developing
cog-building tradition, the complete clinker-built construction and curved stem of the Atlantic nef in the late
12th and 13th centuries was adopted and maintained via
Flanders and Zeeland in Holland, while the construction
and further development of the cog on the north-east
side of the Zuiderzee, along the IJssel and in north-western Germany (with the partly carvel-built bottom and
straight stern and stem) took place. The entirely clinker-built, but with straight stern and stem, wreck K 84-II
from eastern Flevoland could be a waterschip of the eastern
shore (east coast of the Zuiderzee, the island of Schokland)
or the lower course of the IJssel, which was partly built
in the beginning of the 16th century in the last phase of
the cog-building tradition. Possibly it was the forerunner
of the later Schokker. In this line of thought, the cog and
the waterschip probably both originated from the nef. The
functionally and in terms of size very different vessels
from the cog-building tradition, and in particular the
large seagoing cogs, in the Low Countries and other European regions in the Late Middle Ages, for more than 300
years, almost unchanged and for a very large part determined the look of transport by water.
By the end of the 15th and the beginning of the 16th
century, the large cogs were probably no longer part of
the sea fleets, but were gradually replaced by other types
of ships. Some of them remained (initially) entirely clinker-built, others were entirely carvel-built. There are no
archaeological indications yet that the cog ship ‘merged’
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into one of these types. The large cog seems to disappear.
The shift of economic power to other regions is probably
one of the causes of the disappearance of the cog-building
tradition. Trade grew in the 15th century and moved to
Holland. At the same time, partly due to the silting up of
the IJssel, the trade activities on the east side of the Zuiderzee declined strongly. In such a situation, people usually
do not invest in new and/or innovative construction initiatives, as in this case with ships. Rather, people continue
to sail for longer with an old ship and they continue with
the construction method that has been used for centuries.
In north-west Overijssel and east Frisian/Lower Saxony
(the former Hanseatic region), the construction of small
vessels has changed little or not at all since the Late Middle Ages and well into the 20th century. The cargo ship
(or small [river]cog) of lot L 89, built around the middle
of the 16th century according to the ‘old-fashioned’ tradition of the cogs, of which I suspect it was built in the
region of the Lower IJssel, is probably an example of this.
Unfortunately, this wreck came into view only after the
finds at Kampen and for practical reasons it was impossible to investigate it and to add it to the research.
In the same period (the outgoing 15th and the first half
of the 16th century) a fast-growing development took
place in Holland with regard to trade and transport by
sea. An ever-increasing shipbuilding industry also developed there, especially large seagoing ships, but also inland
vessels. I believe that this happened within the then still
mainly followed (adjusted) Nordic construction method.
The contacts with Portugal and the Mediterranean area,
where carvel-built ships were used at the time, will also
have played a significant role in the introduction of this
construction method in the west of the Netherlands. The
mid-16th century and later carvel-built Hollandse waterschepen are a striking example of this. These developments
and, at the same time, the displacement of the Hanseatic
League from the international stage as a result of the idea,
increasingly used in the 16th century, that the sovereign
state had to control political action and thinking instead
of the so-called intermediary powers (almost all of the
Hanseatic Cities that remained at that time)2 are probably the most important reasons for the disappearance of
the great Hanseatic cogs around 1500. In the case of the
small vessels of this building tradition, this process seems
to be proceeding in the same way, but at a slower pace.
The small cogs for the Zuiderzee and inland waterways
evolved into inland cargo vessels and around 1600 probably had hardly any distinctive similarities with their late
medieval predecessors.
The study showed how the various vessels were built and
in what order. It also showed that the vessels discussed

were most probably all built in the core area of the Hanseatic League. Research questions that have not yet been answered sufficiently relate to the creation of the cog. Hopefully, 12th/13th-century archaeological finds will be made
in the Flemish coastal area, for example, which will shed
more light on this. The same applies to the disappearance
of the construction method. In the case of the small 15thand 16th-century vessels, the evolving structures etc. have
become quite clear. The wrecks near Medemblik, on the
Enkhuizerzand and in the IJssel by Kampen deserve special attention for the questions concerning the large cogs.
The cog plus the two small vessels for Kampen in the IJssel
also form a unique collection of 15th-century wrecks,
which have a direct relationship with water management
(the silting up of the IJssel in the late Middle Ages) and
the city. The site, together with the late 15th-century
cog wreck on the Enkhuizerzand, has a heritage value of
supra-national importance and should be treated as such
(responsible recovery/research, archaeological/technical
and public-oriented publications, conservation and the
exhibition of the wrecks).

The recent discoveries in the Hanseatic
city Kampen (2014-2016)
In the introduction it was stated that this research project
on all cogs and cog-like vessels from the Low Countries
was completed by the end of 2014. The shipwrecks dealt
with in each chapter can be read as separate reports. In
chapter 23 and sections 26.2 and 26.3 the text about the
finds at Kampen was based on the report Inventariserend
Veldonderzoek Onderwater-Waarderend (Underwater Assessment Fieldwork) by ADC-Maritiem from 2012. The
remark about the supra-national importance and heritage
value of these finds and the treatment that necessarily
follows from them, as set out in the previous section, was
subsequently completed by the authorities involved. After
the salvage of the three wrecks between September 2015
and March 2016, the research and documentation on dry
land could be continued.
Initially it was planned that, in addition to describing
the vessels and their components, the documentation
would be recorded in 3D-photogrammetrical images. In
addition, it was assumed that 3D-reconstructions of the
hull could be made from these images in order to perform
all kinds of calculations about stability, payload, etc. The
photogrammetric images provided beautiful, dimen-

sionally stable images of the current situation of the cog
wreck (Plates 23.I A and B, 23.II and 23.III). However,
the deformed hull and the supports of the 600-year-old
vessel made it impossible to extract the necessary data
from these recordings to make a 3D-reconstruction. In
order to achieve this, the additional data had to be collected manually and 2D-reconstruction drawings had to
be made. At the same time as the instruction to carry out
this work, the ADC promised that the reconstruction
drawings and all other research data and images could be
used for the (re)writing of chapter 23 and sections 26.2
and 26.3 of this manuscript. Thanks to this promise, it
became possible to make a complete and conclusive overview of all cog finds from the Netherlands for the Hanseatic period (ca 1250-1550).
It was immediately decided to maintain unchanged the
chapters already created, including chapters 29 and 31
(RESULTS AND ANALYSIS and SUMMARY AND
CONCLUSIONS [up to the finds at Kampen]). An overview of the state of the cogs research by the end of 2014.
The additional and new data and conclusions about the
15th-century finds at Kampen and their significance for
our knowledge about the cog (-building tradition) are
described and summarised in the chapter in question and
in sections 26.2 to 26.4. The most important results,
insights and conclusions that these wrecks from the last
phase of the cog-building tradition have produced are
given below.

The Kampen (IJssel)-cog
In the first instance, the Kampen (IJssel)-cog, built
around 1420, still has the typical characteristics of the
(large) cog from the 14th century and the hull dimensions
are almost the same as the Bremen cog, built after 1380.
The Nijkerk-II cog is one step smaller (fig. 23.40). The
Kampen (IJssel) cog, however, appears after reconstruction
not to have had a board height of approx. 4.25 m, but of
5.85 m. As a result, a length of approx. 25 m is reached at
board height and a maximum width over the board of 8.5
m, due to the raked stern and stem. Attempts to determine by dendrochronological examination whether there
had been a remodelling or enlarging of the ship during
the period of operation could not be established. In the
hull, however, changes in the construction were observed
at various places which indicate that there had been an
alteration/renovation. It has not become clear whether
this took place immediately during construction, in other
words whether the hull was enlarged immediately during construction and following on from the 14th century
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cog, or whether this was decided 10-20 years later, for
example. In my opinion, the latter should certainly not be
ruled out.
The highest parts of the heavy cross-beam constructions
are virtually the same as those of the 14th century predecessors of the IJssel cog in terms of location in relation to
the keel line. The strength and shape of the higher part
of the sides was achieved by vertically affixed thick beams
(vertical riders) on the inside against the ceiling board
and on the outside against the clinker-built hull. In the
longitudinal direction of the ship, the strength of the
shape for this highest part of the ship’s hull was obtained
by applying wales to the outside of strakes N and P. This
is the earliest archaeological example of this construction
method to date. They were already known (in a slightly
different version) from the large clinker-built cargo or
warship of lot U 34 in Eastern Flevoland, the construction
date of which has been set at 1528 + 9/- 6 by means of an
examination of the year-rings, and from the Mary Rose,
the flagship of Henry VIII, built in 1511 and remodelled in
the period prior to its collapse in 1545 (file RCE-Lelystad;
Marsden 2009).
Already at the Bremen and Nijkerk-II cog indications
were found that certain parts of the deck may have been
loose. During the investigation of the Kampen (IJssel) cog
it was conclusively established that the large cogs had a
‘main deck’ of which the components were loose! Only the
two long stringers on either side of the ship’s centreline
were secured on the knees of transverse beam construction
3 (halfway along the length of the vessel) with a single 30
mm thick wrought iron bolt. The deck planks were laid
transversely in the rabbets of the long and short stringers.
The probably two-part aft deck at a slightly higher and
different level had longitudinal planks. These decks were
primarily intended for the helmsman and for operating
the large windlass.
In fact, the protruding cross-beam constructions, together
with the sides built up from shell strakes, frames and ceiling strakes and the keelson, determine the shape strength
of the ship’s hull. The sideboards/stringers in the afterand forebody and the side stems in the bows also contribute to this. As a result, the deck sections between two
cross-beam constructions and the sides can be made completely free for loading and unloading the ship without
any problems. Long, heavy beam clambs/ceiling-boards
below the protruding crossbeams and against the ceiling
of the sides, with recesses in the top halfway between the
crossbeam constructions, were most likely intended to
create an extra and also completely loose deck at approx830

imately 1 m below the ‘main deck’. Probably intended
to store vulnerable and/or valuable cargo. One could also
think of sleeping places for soldiers if they were on board.
A few traces on the inside of some vertical riders against
the side ceiling strakes can be seen, which suggest that
crossbeams could also be placed there. This would mean
that an extra deck could also be installed at 1 m above the
‘main deck’. The loading space between the crossbeam
constructions 1 and 5 and the sides and the height of the
loading floor below the ‘main deck’ is approx. 190 m³.
Together with a possible extra deck above this between
crossbeam 2 and the bow, this would roughly mean a total
gross cargo space of about 250 m³ or a payload of about
250 gross tons.
The brick oven and fixed starboard fireplace on the ‘main
deck’ between the crossbeam constructions 1 and 2, probably composed of loam mortar, are the earliest known examples on board of late medieval ships in the Netherlands.
All other cogs with heating facilities were equipped with
wooden boxes of approx. 80x80x20 cm filled with loam or
sand with a tile or brick floor fixed in lime mortar. On top
of this a fire was lit with peat, on top of which the cooking pot or kettle was placed on a trivet. These separate
fireplaces were always located at the bottom of the ship
on the ceiling and probably behind the mast. The deck
area under the oven and fireplace consists of several layers
of planks and small beams. They were all loose. On the
bottom layer you can see traces of fire. This indicates that
the fireplaces were initially built on the actual deck and
later on the top layer of planks as they were found during
the investigation. The deck has therefore been adjusted to
take account of the weight of the brick structures. It also
implies that in this section of the ship/deck there was not
yet a fully enclosed galley section. Rather, it seems that
the first signs of this can be seen with this ship. Another
conclusion is that there must have been cooking and baking food for a larger group of people than just the crew.
Here the possible presence of soldiers is again indicated.
In Waldus & Vlierman 2018, food supply for the crew of
convoy cogs is considered.
The oven and fireplace also indicate that they must have
been protected at the top by a deck. The short stringer in
front of the oven and fireplace has vertical openings for
posts. A number of parts found loose were part of a structure in the afterbody. The shape of the rising part of a
heavy knee found separate and next to the afterbody differs so much from the other knees that it must have been
part of an eighth crossbeam construction. It was probably
placed above the crossbeam construction 1 at the level of
strake R and formed an important attachment point for

the posts between which the large windlass was hung.
All parts of the structure that were found suggest that
an U-shaped castle/poop deck was probably built above
the afterbody at some point, similar to the Bremen cog.
The observed alterations in the ship’s hull suggest that
this did not take place immediately during construction.
Some other structural parts found suggest that a roof construction was also found above a part of the rear castle. An
S-shaped futtock from the forebody indicates that a roof
structure was also installed above this part of the ship. It
is possible that in the future, when the cog is reconstructed, more certainty can be obtained about this. For the idea
formation of the possible construction above the back and
forebody, the copper engraving of a kraek by Master WA
from 1475 and the image of a cog in the Kamper Digestum
Vetus in particular were examined.
Two heavy, knee-shaped pieces of wood originally formed
the top of a frame of a loading and unloading opening
on the port side between the crossbeam constructions
2 and 3. The underside was probably made in a similar
way. The opening could be closed with thick planks that
were clamped in place with two vertical posts and two
horizontal beams. This special construction/opening has
never been found in medieval ships before, but it has been
explicitly depicted in two drawings in the aforementioned
Digestum Vetus from Kampen. The images dating from
1455 may depict the Kampen (IJssel)-cog. In addition, it
seems quite possible that the cog of Johan Witte is depicted.
In the Nijkerk-II cog and in several other late medieval
wrecks, clues have been found for a loading-bed (slietenvloer in Dutch) on the ceiling. The parts of such a loading-bed found in the Kampen (IJssel) cog have made it
clear that this was most likely standard practice in late
medieval cargo ships. The loading beds were made up of
pieces of split logs and pieces of thick branches in one or
more layers. They were placed between and on the ceiling
strakes. A layer of branches was laid across them, followed
by one or more layers of twigs laid crosswise. The whole
was covered with several layers of reed or straw, which
were also laid crosswise over each other.
It is very likely that the cargo, mainly packed in barrels,
was stowed on this springy floor of about 20-40 cm thick.
A special and necessary feature of these loading-beds was
that the rainwater that leaked through the deck seams
could sink further down to between the frames. From
there it ran through the limber holes at the underside
of the frames to the pump in the afterbody. Through
a wooden pump barrel the water was pumped up and

poured into a cistern at deck level that was connected to a
gutter which drained it off board. Scuppers in the boards
of watertight decks have been archaeologically identified
for the first time on a waterschip excavated in Flevoland,
built in the middle of the 16th century. The permeable
loading-beds were also intended to air the underwater
body and to prevent decay. In some shipwrecks it has been
established that these parts of the hull were also treated
with extra tar for this reason.
The boat and the barge at the IJssel-cog, the boat K
73/74 and a larger variant L 89 from Flevoland.
The two ‘mast steps’ in the 15th-century barges of lot
K 73/74 and next to the Kampen (IJssel) cog may have
included posts on which a tarpaulin canopy was placed
for passengers, for example. This may also have been
the case with the barge found at the bow of the Kampen
(IJssel) cog. They are probably precursors of the track
boat (trekschuit in Dutch). They were almost certainly
intended to transport passengers with hand luggage across
the IJssel and beyond in the region, based on the findings
in Kampen. In the approximately 16 m long, more than
2 m wide and only 80 cm high boats, clear indications
have been found that they were rowed by at least two,
but probably sometimes by three men. Probably one in
the rear and two in the fore body. The large variant of the
boats is the mid-16th-century wreck that was excavated
on lot L 89 in Oostelijk Flevoland. This is probably a
small, late (river)-/inland waterway cog, which was sailed.
It seems very likely that all four of them belong to the
area of the Lower IJssel/Kampen and were built there as
well. Together with the IJssel-cog, the vessels provide
a beautifully reconstructable overview of the ship types
and movements on the IJssel in the 15th/16th century.
Until now this image was mainly known from (later)
maps and paintings of the Hanseatic city on the IJssel. A
lesser-known drawing in the Kamper Digestum Vetus shows
that some smaller cargo ships/cogs already had roof constructions or convex hatches above the hold in 1456.
Despite the relatively short period after the salvage in
which the documentation and investigation of the deformed and in many places difficult to access wreck of the
Kampen (IJssel) cog had to be carried out (summer and
late summer of 2016) and the 2D-reconstruction drawings were realised (2017), it can be said that an image of
a large Hanseatic cog from the last phase of the more than
three centuries old building tradition could be obtained
that was almost beyond expectation and accurate. It can
justifiably be called a key find, which probably shows the
maximum dimensions and payload that could be achieved
within the cog-building tradition. Traces on the inside
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and outside, the wales and the use of a minimum of forty
long, 30 mm thick wrought iron bolts to make crucial
connections are ‘new’. This also applies to the additional deck/cargo space, which may have been intended, for
example, for special goods or deploying soldiers. On the
other hand, the IJssel cog shows that it is still completely
built in an old-fashioned way.
Despite the fact that no hard evidence has been found to
date, it seems almost certain that the ship must have had
a direct relationship with the Hanseatic city of Kampen.
It is to be hoped that after a successful impregnation the
wreck can be disassembled and reconstructed/constructed
as much as possible in its original form and configuration.
Kampen is the most suitable place for a Hanze museum/
information centre with international allure to exhibit
the IJssel cog and all Dutch historical and archaeological
information about the cogs treated in this manuscript and
about the Hanseatic League, and to further disseminate
the collected knowledge. The Hanze Museum could have
an extra crowd puller by keeping the cog-building tradition alive. Consideration can be given to building the
‘Modderman-cog’ (Chapter 12) and the boat that was found
next to the IJssel cog, on the Koggewerf (Dutch for ‘cog
wharf’) in Kampen. The schematics are ready. In addition
to the already well-known Kamper Cog, Kampen has a
unique small fleet of reconstructed 14th- and 15th-century
vessels that can be used to make trips on the IJssel and
further afield. This fleet could even be expanded by also
building the IJssel cog.

A medieval shipyard on an old course of the IJssel in
Kampen
Archaeological research on the site of the former St. Geertruidengasthuis (Guesthouse of St. Gertrude) in the oldest
part of the city centre of Kampen has made it clear that
there was a shipyard at least between the end of the 12th
and the third quarter of the 14th century. Also, that there
must have been a blacksmith on the same site or in the
immediate vicinity to forge the nails and sintel clamps
needed for shipbuilding and maintenance. After Bruges
(Vlierman 1996a) it is the first time that a shipyard from
the Hanseatic period has been located with certainty. The
ships were hoisted up the slowly rising bank for maintenance with a windlass. It is not yet clear how wide and
deep the Burgel was at that time, in other words whether
large cogs could have sailed there as well. The pieces of
ship’s wood (dendro-date 1337 +/- 5) found in the foundation of a building on the site are in any case from a relatively large and a small to medium-sized vessel from the
cog-building tradition, which may have been demolished
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at the shipyard. The shipyard site was bordered on the
south side of the current Burgwalstraat by a ditch or moat
that was approximately 15 m wide. This ran at least from
the Boven Nieuwstraat to the Burgel. In the beginning
of the 14th century, the Burgel was also the moat outside
the first wall of the city. It is possible that the shipyard
was on the outside of it. The elevation map of Kampen
combined with multibeam data of the IJssel bed (Chapter
23, fig. 23.6) has made it clear that the channels of the
IJssel in the immediate vicinity of the IJssel cog in the
15th century and before had a different course.
Despite the fact that there are no hard data at the moment, the current insights do not seem too daring to take
into account the possibility that in the 11th and a large
part of the 12th century the IJssel followed the current
course of the Burgel from about the beginning on the
south-east side at the IJssel/low landscape County, veered
to the north at the Karpersteeg, ran diagonally across the
Botervatsteeg and the Van Heutszplein, and then crossed
over the current course of the IJssel into the Ganzendiep.
The Burgel could then actually have been the current
channel of the IJssel at that time. In this hypothetical
situation, in my opinion, the foundation of the first settlement of Kampen would have taken place not on the left,
but on the right side of the IJssel, i.e. in the Oversticht
(Overijssel).
The swampy area on the south side of the settlement was
bordered on the south-west side by a creek that almost ran
up to the IJssel and flowed into the Zuiderzee, the Enk. It
continued to the hamlet of Het Oenen/the current route
of the N 50. The Enk formed the natural border with the
county of Gelre and before 1300 could only be reached
by land from Kampen with a ferry over the Enk near Het
Oenen. The swamp area stretched out to the south-west to
a few kilometres before present-day Dronten in Flevoland
(see Chapter 11). The area around Zalk in the IJssel Valley
was important to protect the (Over)stichtse/Kampen interests. At Zalk and 2 km from there on the other side of
the IJssel near Westenholte there were probably already in
the 11th century the military motte castles Buckhorst and
Voorst. The development of the Zuiderzee in the second
half of the 12th century and the associated delta formation of the IJssel ensured a continuous change in the area.
Until the start of dike construction around 1300.
It is possible that during the creation of the Zuiderzee in
the last quarter of the 12th century, the IJssel shifted via
the north-eastern part of the moat around the settlement
to the current course and that Kampen, which had already
grown in the meantime, came to be situated, as it were,

Fig. 31.1.
Muller.

The navigable Reeve (in red), the watercourse connecting the Burgel/Geerstraat and the Zuiderzee, as shown on the 1724 map by Johan

on an island. The mid-15th-century shoring at the IJssel
cog indicates that the left bank at that time was almost
in the middle of the current IJssel. I think it is almost
certain that the Burgel (the IJssel) at the level of the
Geerstraat split and that one arm bowed off to the south/
south-west, the long time well navigable Oude Trekvaart
on the map by Johan Muller from 1724, which was formerly called the Reeve. By means of excavation or auger
investigations (to be carried out when occasions arise) on
the routes mentioned, it is probably possible to obtain

more clarity as to whether this was indeed the case. If this
is confirmed, the IJssel delta on the south-west side had
the navigable Reeve, the watercourse on the map with
IJssel estuaries from 1632, which runs from the city canal
to the Camperzanden. The rightmost waterway is the Enk
(Fig. 31.1).
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Epilogue
The research on cogs presented in this two-volume book
accompanied by technical drawings is, first and foremost,
a study of primary sources, providing access to data which
will be essential for interpretations based on the analyses
recorded and depicted here. Without the ability to refer
to the archaeological data interpreted in these pages, this
research and further analysis of the cog is impossible,
and can only be hypothetical or theoretical in nature. All
eighteen cogs discovered in the Netherlands and Belgian
Flanders to date, as well as several closely related shipwrecks, were subjected to systematic investigation, many
of them right down to the very last nail and sintel clamp,
sometimes even including the blind nailhole plugs. Within the framework of this extensive study, the data and analysis on one cog were used to supplement another, making
it possible to arrive at a reconstruction even when faced
with missing data for ship elements found separate from
the main body of the shipwrecked vessel. The method used
to present all the data here is universally verifiable, as is
only appropriate for a proper publication of primary sources. It goes without saying that there may be differences
in interpretation, in minor details, or in more sweeping
themes, but that strengthens the scientific debate.
The vast majority of the research published here had already been concluded early in 2014.1 It was already clear
at that point that hardly any research had been done that
examined all the aspects of cog-building and the structure
of the cog in such depth as the analyses compiled here.
This was all the more evident when a request was made
in 2015/16 to create 2D reconstruction drawings of the
Kampen (IJssel) cog and the boat found with it. During
the advisory period in 2015, it had become clear that
the documentation would be carried out by means of 3D
photography, but the modern 3D images were inadequate
for the purpose. Although they showed a field survey of
the find at a specific moment in time, they offered almost
nothing to support reconstruction, or in any case not
enough. Reconstruction required first-hand knowledge on
interpretation, manual collection of necessary data, and
the drawing skills to produce ‘old-fashioned’ 1:10 draw1.

2.
3.
4.

ings.2 The reconstruction of the Kampen (IJssel) cog took
into account the deformations that occurred during the
vessel’s extended stay under water, the disintegration and
collapse of the hull and the wooden structural elements
that had disappeared. All this was due to its location
against the original sloping riverbank below the water’s
surface, the fluctuations in river currents and water levels
over time (sometimes changing dramatically), and the
excavation of the wreckage. This research on the Kampen
(IJssel) cog was added to the data and analyses collected here, and is the culmination of the data and analyses
collected here. Moreover, a 2014 excavation in the oldest
part of the Hanseatic city of Kampen revealed finds clearly
related to shipbuilding, and the analysis of that material
has also been included in this study.3
Most studies on cogs to date are archaeological, historical, art-historical or theoretical in nature, sometimes also
influenced by ideology. Ideological influence applies both
to considerations —two examples of which are provided
here, one German and the other Dutch under German
occupation— and to earlier and later studies. In 1924,
a group of writers, which included some members with
far-right sympathies, founded a literary society known as
Die Kogge in Bremen, which was disbanded ten years later
amidst the tensions of the 1930s. Die Kogge was re-established in 1953 in Minden as an initiative to promote
German literature, including the award of the Kogge-Preis.
In 1974 the literary society was reformed and became the
Europäische Autorenvereinigung DIE KOGGE e.V.: a European literary association. Very concisely summarised here,
this history clearly shows the ideological associations that
the term ‘Kogge’ or cog evokes, ranging from artistic and
free to ‘national socialist’, and later to European cultural
heritage.4 From a very different perspective, the cog was
promoted in the Netherlands as part of Dutch cultural
heritage before and during the Second World War. In
the supplement to the weekly Schuttevaêr magazine, an
article on Dutch seafaring history was published in 1940
to mark the publication of J.C. Mollema’s Geschiedenis

See Chapter Credits per Cog: supporting material for the chapters: 6 Nijkerk-II cog, October 2007; 14 Spakenburg-I cog, January 2008; 13 Kuinre
cog, February 2008; 9 Ens cog, August 2008; 12 Marknesse cog, March 2009; 8 Nijkerk-I cog, August 2011; 11 Dronten-I cog, June 2012; 17
Dronten-II cog, November 2012; 10 Rutten cog, March 2013; 18 Swifterbant cog, March 2013; 19 Almere-II cog, April 2013; 20 Doel-I cog, April
2013; 21 Doel-II cog, May 2013; 24 Enkhuizerzand cog, August 2013; 15 Spakenburg-II cog, November 2014; 16 Almere-I cog, January 2015; 25
Cog shipwrecks, March 2018; 26 Schuyts and barges, March 2018; 27 Clinker-built vessels, March 2018; 28 Shipyards, March 2018; 22 Kraggenburg cog, October 2018; 23 Kampen (IJssel) cog, April 2018.
See for the combination of analogous documentation and photogrammetry 31-32, 35, 37, 44, 73-74 and the Plates.
See Chapter 23 Kampen (IJssel) cog; Chapter 28 Shipyards.
Behrens, Mark & Uli Rothfuss, n.d.
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van Nederland ter zee. in vier deelen, Amsterdam: Uitgeversmaatschappij Joost van den Vondel, 1939.5 The article
opens heroically with the quote “Our ship in 900 AD was
the Cog.” Four years later, in 1944, the same magazine
proudly wrote: “Nevertheless, the broad, flattened-oval ship
of the Frisians, called kogge (cog), continued to predominate throughout the Middle Ages. ... the essential cog type
emerged in Friesland. ... The cog remains ... the predominant type of ship in Western Europe. ... Following the form
of its Frisian archetype, the cog is a heavy, short, stocky,
flattened-oval ship ...”.6 Others also claimed that “the ‘cog’
was of Frisian or Saxon origin”.7 From a very different
perspective, and equally imaginatively, Reinhard Paulsen’s
dissertation recently attributed the origins of the cog to the
Celts, intended as a correction to the older German literature, which naturally attributed the origins to the Germanic peoples.8 At the same time, Paulsen himself states that
“Im Kern sind nationalistische Forschung und Wissenschaftsethos
nicht miteinander vereinbar”, and adds that his weighty tome
has, among other things, become a “Abrechnung mit deutschen
Nationalismus”.9 Similarly, Daniel Zwick (University of
Kiel) recently stated in the introduction to his article on
Southern European shipbuilding that his study primarily
aims to bring together historical and archaeological sources
in a meaningful way.10 He notes that in academic treatises,
shipwrecks labelled as ‘cogs’ have so far been discovered
exclusively in northern waters, although there is rich iconographic and written evidence that they were also built on
the Iberian Peninsula and in the north-western Mediterranean. Zwick looks at quite a few (known) historical sources.
However, there are few relevant archaeological finds from
the Mediterranean region, if any, and the shipwrecks he
mentions do not provide any technical evidence of similarities with the cogs from northern regions, but rather with
the Atlantic nef. In Figure 10, for instance, he clearly shows
his lack of (detailed) data. The study is mainly theoretical.
According to Zwick, however, his research provided historical evidence to support the fact that clinker-built and
carvel-built vessels are also referred to as cogs in Southern
European sources. In his opinion, seagoing vessels that were
built ‘bottom first’ should therefore no longer be referred to
as cogs in an archaeological sense, since he feels this would
be inaccurate given the arguments gathered from a European perspective.
In this book, I have stayed far away from these theoretical,
historiographical and ideological issues. The ‘Nachleben’

5.
6.
7.
8.
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of the cogs is not the research topic addressed here, nor is
this an analysis of the Hanseatic League in historical context – not because that approach and that type of research
are not important, but because this specific study concentrates entirely on the hard data of all the recovered wrecks
of ships that can be characterised as cogs. After all, the
remains of the archaeologically investigated cogs and coglike vessels that have now been reconstructed in coherent
context and drawn in meticulous detail are the essential
primary material source for further historiography of shipping in Northwestern Europe in the Late Middle Ages.
This overview of the comprehensive array of underlying
hard data, the compiled data on the analysis of excavated
cogs, had been lacking until now.
After the conclusion of Cogghen, kleene cogghen ende schuten
and the accompanying drawings, Chris Nicholson, director of the Centre for Digital Antiquity, wrote a blog post
emphasising the long-term importance of recorded data
above or at least equivalent to published interpretations:
“I personally interpret this to mean that the data you produce are a more valuable contribution to your discipline
[Archaeology] than are many of your interpretations.” Nicholson here succinctly elaborated on an article published
in 2019 by the team comprised of Sarah W. Kansa, Levent
Atici, Eric C. Kansa and Richard H. Meadow presenting
guidelines for archaeological data management, in which
they state:11 “… we strongly emphasize the importance
of viewing data as a first-class research outcome that is as
important as, if not more important than, the interpretive
publications that result from their analysis”. In essence,
both these arguments retroactively justify the choice to
publish Cogghen, kleene cogghen ende schuten and to defend
it as an academic thesis, since this research project and
its extensive sub-studies are primarily concerned with
making the data available in as much detail as possible.
Of course every effort has been made to present these
data within the broader perspective of the Hanseatic era,
looking at the origin of this very specific, time-limited,
unique shipbuilding tradition, the variation primarily in
size and thus a determining factor for inland or seagoing
shipping, the -slight- development in design, the dating
on the basis of sintel clamps, the ship inventory, etc. Given the number of cogs examined and the overarching similarities in hard data, it is possible to draw conclusions on
that basis. Those conclusions are presented in this study;
these interpretations can be part of the scientific debate,
but the data cannot!

Anonymous, 1940. 17-18.
Anonymous, 1944. 11 March.
Visser, B., 1943, 194.
Ellmers, Detlev, 2010. 113-140; Paulsen, 2010. 19-112; idem, 2015 (verschenen 2016) 99-114; idem, 2016; Belasus, 2017, 222-241. Paulsen’s
dissertation was briefly and critically reviewed by Mike Belasus in VSWG. Vierteljahrschrift für Sozial- und Wirtschaftsgeschichte 105, 2018/1. 107-108.
9. Paulsen 2016, 7, 721.
10. Zwick, Daniel, 2016, 647-680: https://archaeologia-navalis.org/online-manuscripts.
11. Kansa et al 2019. 40-52: https://doi.org/10.1017/aap.2019.36.

A number of questions were formulated at the start of this
study.12 They have been answered as best as possible along
the way. These answers are summarised concisely below:
1. Can the shipwrecks investigated from the Zuiderzee region be
categorised in the same structural type, and were the vessels built
for a specific range of operation?
Cogs can be categorised into a single structural type of
vessel, which originated in the second half of the twelfth
century and hardly evolved at all until 1400. The last
large cogs were probably no longer seen by 1500. The
shipbuilding tradition was established in the area that
(later) belonged to the Hanseatic Empire, and the ships
were used primarily in that area. They had a straight stern
and stem, high sides, a single mast with a mainsail made
of (roughly) woven woollen sailcloth that had been tarred,
and a stern rudder.
2. Can any particular (functional) types be deduced from e.g.
the dimensions, lines and layout of the vessels?
Larger cogs were shaped like a half-walnut in top view,
with a sharply sloping underwater body and a lengthwidth ratio of 3.2:1 or slightly less, and were approx.
20 m in length and more than 4 m high amidships. The
mast stood in a recess in a long keelson, and the shape of
the sides/hull was supported by crossbeams protruding
through the shell with heavy knee constructions resting
on the crossbeams. They had decks made up of almost
completely detached elements. Before ca 1300, cogs were
probably usually (somewhat) shorter and higher.
Small (seagoing) cogs had similar lines and a similar
length-width ratio, were up to approx. 16 m long and had
a gunwale height amidships of up to approx. 3 m. Crossbeams in these smaller vessels did not protrude through
the sides. The mast stood in a short mast step or in a recess in a floor timber.
Presumably intended more for inland navigation, the
smaller cogs were somewhat more elongated and would
in principle have been no higher than approx. 2 m amidships. The elongated lines may possibly (also) be the
result of evolution from ca 1400 onwards. A few vessels
found so far may have been used for transporting certain
kinds of cargo (e.g. bricks) if they had more robust structures or flatter bottoms. Probably from about the mid14th century, a spritsail was sometimes used and the mast
could be lowered.
Apart from the sharply tapered afterbody and forebody
and the wide, flat midship section, there are no or hardly any indications of the interior layout of the large and
small cogs.
Boats with cog-like features had a low gunwale and a
variety of dimensions.
12. See 31, Research questions.

3. Were these cogs all built (in a certain area) according to a
generally accepted tradition, and what do the different types look
like?
The difference in types has already been indicated in
response to the previous question. According to accepted tradition, the area in which shipbuilding took place
between ca 1200 and 1500 can, based on the shipwrecks
covered here, primarily be defined as the river basin of the
Overijsselse IJssel River / the east side of the Zuiderzee
and the Lower Saxon coastal area along the North Sea.
4. How were these ships built?
Cogs were built in phases according to the bottom first/shell
first principle. This applies to all these vessels, from small
cogs used for inland navigation to large seagoing cogs.
The shell first principle can particularly be confirmed from
the use of sintel-clamped moss caulking, which is characteristic of cogs. This is clear because the sintel clamps
on the inside were applied to the seams before the frames
were placed.
5. Was a particular sequence of construction used?
There is a very clear sequence of construction that applies to all cogs. There is hardly any deviation from this.
Changes or additions may have been made later, but the
original design followed a fixed pattern.
6. In the past, the ships found in the Zuiderzee region and
investigated here have been called cogs or described as cog-like
on the basis of incomplete documentation. Was that designation
justified?
After analysing the data on most of the shipwrecks covered here, it could be confirmed that the building tradition suspected in 1985 must indeed have existed. All
finds described at the time as cogs or cog-like vessels fit
within the defined tradition, and there are several shipwrecked vessels that can most probably be added to that
list.
7. It is known from the literature that various shipwrecks found
in the Baltic region have also been defined as cogs. Do the structural features correspond to those of the finds in the Low Countries?
Hardly any cog finds from the Baltic region have been
published, and insufficient data are available to say anything with certainty on that matter. There are a few shipwrecks that presumably do have some similarities to finds
from the Netherlands, but most are vessels that almost
certainly originated from the Baltic region.

837

8. Were these vessels demonstrably built in the Baltic region
and, if so, are there e.g. any regional variations?
Following from the previous question and answer, it is not
yet possible to say anything about regional differences.
A few of the wrecks discussed here (Nijkerk-I, Rutten
and Doel-I) may possibly have been built in the Baltic or
Western Baltic region.
9. Why was the (large, seagoing) cog seemingly so dominant a
type in historical sources and archaeological finds? Is that related to the type or volume of cargo, the seas to be navigated and/or
the ports?
The most likely reason is related to the possibility of
transporting large cargoes in the relevant period and the
reliability of the cog. Otherwise, the type would never
have remained in use and unchanged for some 300 years.
10. What are the dates of the ships (years/periods in which they
were built and when they foundered) and is there any indication
of evolution in the structure of the vessels? If the latter is the case,
was this happening in different areas, for example simultaneously in Northwestern Europe and the Hanseatic region?
The ships covered here were built and perished in the
period from ca 1250-1550. In the few cogs that date
from before 1300, it has been established that the bottom
planks/underwater body were completely carvel-built
from stern to stem. The seams between the boards were
V-shaped and initially covered the entire thickness of
the boards. Then the aft and fore 2-3 m of the bottom
sections and all the strakes of the sides were joined in a
clinker-built construction. The rest of the bottom planks
were applied in a carvel-built construction and only sintel-clamped from below (sometimes supplemented in
13th-century vessels by sintel nails on the inside). The
youngest cog, the 15th-century Kampen (IJssel) cog, had
elevated sides, but its hull was otherwise completely built
the same as its 14th-century predecessors. A remarkable
detail is the complete sintel-clamping of the clinker-built
seams on both the inside and outside of the IJssel cog,
while it has been established in other vessels and in vessels
originating from other regions that sintel-clamping of the
seams on the outside was partially (Doel-I) or completely
omitted from the first half of the 14th century. As far as
can be deduced from these ship finds, changes probably
did not take place everywhere at the same time in the
Hanseatic region.
11. Where did the ships found in the Zuiderzee region come from
(where were they built)?
In Table 1 of Section 28.1, the cogs are arranged according to the period in which they were built, the year in
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13. Looper 2017, 9-32.
14. Daly 2007; Daly 2017, 334-338.

which they were excavated and the provenance of the
wood. Viewed in that format, it is striking that there is a
correlation between the year in which the excavation took
place and the availability of data on the area of origin. In
the period when dendrochronological research was not
yet possible, there was a corresponding lack of data on an
area of origin. Where such data were available, it is not
possible to pinpoint in all cases whether the provenance
of the wood can be traced e.g. to the Netherlands or to
Westphalia; in such cases, it is best to see the larger area
as a single region. The IJssel River and the surrounding
region, as a border river and ‘transport channel’ connected to the German hinterland13, undoubtedly played an
important role here. Some elements of the cogs that have
not yet been subjected to dendrochronological dating
have been preserved. Even for the wrecks that have been
dated, recalibration and verification of the sintel clamp
typology would also be a valuable addition. This perspective emerged gradually during the course of the cog
research.14 In ships built before ca 1300, the provenance
of the wood probably also indicates the region where the
vessel was built. This is supported by the moss species
used for caulking. After that, wood was often brought in
from elsewhere and only one moss species was used. It can
be stated that all the shipwrecks covered here were almost
certainly built in the Hanseatic region, possibly in the
core of that region. The Marknesse cog was most likely
launched in the Netherlands, quite possibly in the northern Netherlands.
12. Has more certainty been obtained about the previously expressed surmise that the dateable development in the shape of the
sintel clamps and the application of sintel-clamped moss caulking
as the caulking method used had a direct correlation to the origin, area and period in which the cogs sailed?
The centuries-old method of waterproofing the seams of
river vessels with moss caulking, moss laths and sintel
nails, particularly in the Rhine river basin, was probably
first used when adapting an existing type of seagoing vessel and/or during the creation of the cog around the mid12th century. Between ca 1175 and 1225, the sintel nail
evolved into the sintel clamp. This and further changes
in the shape of the sintel clamp only took place in the
Hanseatic region (or what would become the Hanseatic
region) and in ships built according to the cog-building
tradition. It was a specific feature of the cogs. In any case
most likely until the 14th century, the method was not
used in the Nordic/Scandinavian shipbuilding industry,
in which the vessels were completely clinker-built and
riveted (as they were also in Great Britain and the area
that was once Frisia), at most seen as minor repairs. The

archaeological finds known to me so far from those areas
and that period concern river vessels. There is certainly
no indication of a possible Frisian caulking method. With
the disappearance of the cogs and the end of the Hanseatic
era, the sintel-clamped moss caulking also disappeared ca
1550. Sintel-clamping remained in use in the bottom of
some (small) river vessels until the 20th century.
13. Earlier researchers have already wondered whether a new
type of vessel emerged within a specific short time period or whether a long-established type of vessel was slowly developed in what
would become the Hanseatic region. Has the present investigation
provided answers or additional data and/or new insights?
Despite the lack (as yet) of archaeological finds in the
Netherlands and especially in Flanders dating back to the
12th and early 13th century, the research at hand yielded
new insights and established that there was almost certainly a slow, ongoing development of an existing type of
vessel (see answer to next question).
14. The question of the region in which the cog itself and the
cog-building tradition may have originated, when that took
place, and the possible reasons for its emergence are also intriguing aspects and secondary aims of the research. Correlations to the
Crusades and the Hanseatic League cannot be viewed separately
from these questions.
Hypothetically, it could be surmised that the development of the cog around the mid-12th century may have
been prompted primarily by the Crusades; that its development initially took place in the Lower Rhine region,
but especially near the Artesian and Flemish Channel
coast, and that the existing Atlantic nef was adapted for

15. Maarleveld 1995, 3-7; Verwey e.a. 2012 65-93.

this purpose. Mainly due to the lack of suitable and sufficient building timber that soon became apparent, but also
for economic and political reasons, the construction and
actual further development of this type of ship and the
associated shipbuilding method shifted to the north-east
of the nascent Hanseatic region around 1200. Based on
the data collected and analysed and the lack of archaeological finds in Friesland and Groningen, there is no reason
whatsoever to think that the cog could be a Frisian type
of vessel.
15. Does the standardised description of the objects found in the
cogs offer better insight into the ship’s equipment/inventory and
does this provide more clarity about the number of crew members
aboard the various vessels?
It is difficult to answer this question, since it was often
still possible to access the vessel after it foundered, and
people therefore removed everything that was still usable and could be reached. A complete or near-complete
inventory was only found in ships that perished ‘out to
sea’, were hastily abandoned, and were no longer accessible after they sank. This was the case for a few small cogs
and boats; with all due caution, it is therefore possible
to say something about the number of crew members. In
any case, a regularly recurring feature is the fireplace and
a limited number of implements or utensils, which were
often multi-functional in nature.
The large group of Hollandse waterschepen, which can be
categorised into two types in terms of structure, deserves
the same sort of research as has been devoted to the cogs.
First steps in this direction have already been taken.15
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Glossary of ship terms
(Dutch terms in italics)

afterbody achterschip

The part of a ship’s hull aft of the (main) mast.

aftercastle see castle
amidships see midship
anchor bitt see bitt
athwartships dwarsscheeps
Transverse(ly).

ballast ballast

Worthless, heavy material carried aboard a ship to enhance stability, draught and trim. In medieval ships, usually erratic stones.

barge, Rhine-barge, river-barge (Rijn-)aak

In Roman and medieval times, long, open (sailing) vessels used as
ferries and for cargo transport on the major rivers. Flat-bottomed,
square-ended, fore and aft ending in a trapezoid panel (heve). In
Roman times with vertical sides and L-shaped floor timbers; in
the Middle Ages with straight, everted sides. Such a craft built of
straight planks is known as a plank boat (plankboot).

bargepole see punting-pole
beam clamb see shelf clamb
beam-head guide see guide
belaying pin see belaying rack
belaying rack (nagel)bank, pennenbank

lar turn of the bilge, fastened with nails to both the bottom strake
and the lowermost side strake. In occasional cogs, a plank on the
transition from the carvel-laid bottom to the clinker-built side
covers the seam, to counteract the working of the wood in these
different constructions.

bilge strake kimgang

Any of the shell strakes forming the turn of the bilge.

bilge water ruimwater, lenswater

Water that has collected in the bottom of the ship, and will have
to be pumped out.

bitt (anker)beting

A short, heavy post located on deck against the bulwark and used
for securing lines and ropes. An anchor bitt secures the anchor
cable. Cf. bollard.

blind bolt/nail/treenail blinde bout/spijker/(houten) pen

A bolt, nail or treenail that does not pass right through a plank or
beam and is visible only on the side from which it was driven in.

block blok

A usually wooden pulley containing one or more rotating sheaves
(schijf/schijven), or a wooden pulley with one or more holes in it
(see deadeye).

boeitang

A washpeg-like, oakwood tool by which a plank in a clinker-built
shell is held onto the shell plank beneath it while being fitted and
fastened, comparable to a modern glueing cramp (see Chapter 7,
Kampen Cog), figs 7.5a and b).

A timber on the inwale, with holes into which wooden pins with
a head (belaying pins korvijnagels) may be inserted. Ropes or lines
could be secured around these. See also fife rail.

bollard bolder

berth kooi

bottom vlak

A bed or sleeping space aboard a ship.
Also a mooring space (ligplaats, aanlegplaats).

The underside of a ship, in cogs constructed from a series of
bottom strakes including the garboards, and the keel plank.

beurtschip

bow boeg

Vessel providing a regular public-transport service for goods and
passengers on inland waterways and the Zuiderzee.

The foremost part of a ship above the waterline, especially the
curved sides of the hull on either side of the stem.

(turn of the) bilge kim

brace bras

The (construction at the) transition from the bottom to the side
of a ship’s hull. In transverse section it may be flowing, round or
angular.

Either of the lines running from the ends of the yard to the deck,
by which the sail can be rotated around the mast so that the ship
can sail at a different angle to the wind.

bilge ceiling board, bilge deal kimweger

brother-and-sister pattern broeder-en-zusterpatroon

An (extra-thick) ceiling board to cover the scarfs in the frames at
the turn of the bilge.

bilge lath kimlat

A short, heavy post or pair of posts, the onshore equivalent of a
bitt or bitts, used for mooring.

An arrangement of planks in the hull of a ship, by which planks
sawn adjacently from a tree are placed in equivalent positions on
either side of the keel. Intended to evenly distribute the working
of the wood.

A lath or plank, lozenge-shaped in section, placed inside an angu-
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bulkhead schot

A vertical partition, either fore-and-aft or athwartships.

and other late-medieval ships usually had an open ceiling, with
narrow gaps of up to a plank’s width between the strakes.

bulwark (op)boeisel, reling, verschansing

channel rust

The part of a ship’s side above (the upper) deck level.

bumboat parlevinker

Any small craft from which goods are sold to ships in the harbour
or on main rivers.

to burn, to char branden

Bending a plank into the desired curve over an elongated, open
charcoal fire. The plank is secured and weighted during the procedure. Also it is kept wet, to stop the wood from catching fire
or smouldering. The bent plank should be fastened into position
immediately, before cooling.

‘butterdish’ compass botervlootkompas

A compass in a (lathe-turned) wooden bowl, covered with a glass
pane and loose wooden lid.

buttress timber see rider
cable-laid, water-laid (rope) kabelslag, (scheeps)tros

Heavy cable for e.g. anchoring and mooring. Usually made out of
three or four three-stranded ropes twisted together.

camel scheepskameel

A pair of lighters, connected by chains, which, when pumped dry,
would lift a large ship across shallows (e.g. to reach Amsterdam
from the Zuiderzee). [See also waterschip.]

capstan kaapstander

A winch with a vertical drum. See also windlass.

carvel-built, flush-laid karveel gebouwd

Said of a shell constructed from strakes meeting flush, producing smooth inboard and outboard surfaces. The strakes are held
together by treenails or nails (and later, iron bolts) fastening them
to the framing.

castle kasteel

In medieval ships, the castle is a raised platform built above
the after- and/or foredeck (aftercastle achterkasteel, forecastle
voorkasteel). In the 15th century the castle gradually becomes an
integral part of the hull: the poop (kampanje).

caulking breeuwsel

to clinch, to clench klinken

To join ship’s timbers, especially overlapping (lapstrake overnaads)
shell planks, by means of clinched/clenched nails (klinknagels),
nails whose pointed ends were flattened or turned over, with or
without a rove (klinkplaatje). A method typically employed in the
Scandinavian (Nordic, Viking) shipbuilding tradition.

clinker-built, clincher-built, lapstrake overnaads, klinkwerk, zoomwerk

Said of a ship whose sides (and sometimes bottom) are built of
planks overlapping at the seams.
See also clinch, land, and double-clenched nail.

coaming den, denneboom, luikhoofd

A raised frame around a deck opening such as a hatch (luikhoofd).
In late-medieval vessels (small cogs) they are planks nailed
obliquely along the inboard sides of the gangways bordering the
hold, to prevent easy entry of water.

cog, cog-building tradition, kogge, koggebouwtraditie

The cog is one of the earliest named vessel types of the North
Sea and Baltic regions known to us. The (large) cog was primarily
a late-medieval cargo ship, also used in warfare. A cog-building
tradition is evident throughout the Hanseatic territories between
ca 1200 and 1550.

cordage touw

Any kind of rope or cord, especially that in a ship’s rigging. See
also hawser-laid and cable-laid.

covering inwale see inwale
crook kromhout

A timber naturally grown to form an angle, often part of a trunk
and limb, and used for making e.g. knees or V-shaped floor timbers.

cross-sawn, cross-cut (wood) kops (hout)

(The end of) a plank or timber sawn or hewn through transversely, across the grain.

Material used for sealing seams between planks, such as moss or
other vegetable fibres, hemp fibres or picked rope (oakum werk),
tarred paper, cotton, horse- or cowhair and pitch. The hulls of
cogs were caulked with strands of sphagnum moss; the moss
is held in place with laths or split withies, secured with sintel
clamps.To caulk (breeuwen) is to make a ship’s hull watertight.

crotch see V-shaped floor timber

caulking iron breeuwijzer

cutwater see gripe

A chisel-like tool used with a mallet for driving caulking into the
seams between shell planks.

ceiling, ceiling board, ceiling strake wegering, weger, wegergang

All fore-and-aft planking that lines the hull of a ship on the inboard side of the floor timbers and futtocks. Serving to strengthen the hull longitudinally and to provide flooring in the hold,
protecting cargo from bilge water. A ceiling can be open (spar
ceiling), with spaced strakes; or closed, to provide a floor or loadbed in the hold (buikdenning, laadvloer) underfoot. A beam may
be part of the ceiling (wegerbalk, balkweger): see shelf clamb. Cogs
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A horizontal timber at deck level on the outboard side of a vessel,
to which shrouds and rigging are fastened.

crutch see rider
cuddy (voor)plecht

A small foredeck or the space below it.

deadeye jufferblok

A circular or semicircular wooden block through which a rope
may be secured.

dead flat stilstaand

Said of an area of the ship’s bottom that has no deadrise foreand-aft or athwartships.

deadwood slemphout

A block of wood which on the inboard side reinforces the connection of the stern or stem with the keel. Not in cogs.

deck rider dekligger

A transverse beam on a deck, firmly fastened to the side or inwale, and to the underlying deck planking and deck beams. Applied in cogs and waterschepen, which often have deck riders with
standing knees fastening them to the sides.

deck, afterdeck, foredeck dek, achterdek, voordek

A roof (and floor) that covers the hold of a ship, or just the foremost and/or after part of the hold. Some cogs (may have) had
multiple deck levels.

deck beam dekbalk

A transverse beam that supports the deck (see also transverse
beam and transverse connection, crossbeam).

deck plan dekkenplan

The layout of the deck or decks of a ship.

dinghy see tender
double-clenched nail, dead nail naainagel, koggespijker,
koggenagel

A nail by which the planks of a cog’s clinker-built shell were
joined together, laterally and end-to-end. The chamfered surfaces
(lands landen) were fitted together and the nails were driven in
from the outboard side, passing through both. The tips of the
nails were twice beaten sideways and thus driven back into the
wood.

duckboard see plank bridge
to fair stroken, uitlijnen

To smooth and streamline a timber or a template.

false stem (or false stern), outer stem/stern buitensteven

In cogs, a plank or beam fastened in front of the stempost to
cover and protect the hood ends of the shell strakes nailed to the
mitred/double-bevelled stempost. Occasionally a similar construction on the stern.

fashionboard see washboard
fender see guide
fife rail, belaying rack, pin rail mastbeting

A rack around the mast, with belaying pins on which the lines
running up the mast can be belayed.

filler/intermediate piece/beam (opvulstuk, opvulbalk)

A timber that fills up excess space between other timbers, e.g. a
rider beam that fills the space between a crossbeam and a deck.

fireplace stookplaats

flat-bottomed vessel platbodem, platboomd schip

A vessel built not with a keel beam but with a keel plank which
may be somewhat thicker than the other bottom planking. Transversely, the bottom is quite flat or has very little rise towards the
turn of the bilge. The bilge strakes are placed against the bottom
at an angle. Flat-bottomed ships are generally used in shallow
and in tidal waters where they can await the tide on the flats.

flat scarf see scarf
floor timber legger, wrang

A (straight or V-shaped) transverse timber connecting the strakes
of the bottom and the keel, part of a frame. See also V-shaped
floor timber.

fo’c’sle, forecabin vooronder

The space beneath the foredeck.

fore-and-aft langsscheeps

longitudinal(ly), from stern to stem

forebody voorschip

The part of a ship’s hull forward of the (main) mast.

forecastle see castle
frame, rib spant

Any of the transverse sets of timbers that form part of a ship’s
skeleton. The frames sit on the shell at right angles to the keel or
keel plank and extend up to the gunwale. Frames generally are
composed of several parts: straight or V-shaped floor timbers and
futtocks.

framing inhouten

Collective name for all the internal timbers making up the frames
or skeleton of a ship and ensuring the transverse rigidity of the
hull and the shell planks.

freeboard vrijboord

The vertical distance between the waterline of a ship and the
main deck or gunwale.

futtock oplanger

Upright part of a frame. Futtocks are extensions of the (straight
and V-shaped) floor timbers. A frame may have one or several
futtocks fastened to the shell at either end of the floor timber.

galley kombuis

The kitchen in a ship.

gangway gangboord

A heavy plank connecting the after- and foredeck along the bulwark. Often in part integrated with the decks.

In cogs and waterschip vessels, a square wooden box, ca
80x80x20 cm, filled with loam (later with sand), and paved with
mortar and bricks or tiles. On this floor an open peat fire was
tended.

garboard, sand strake zandstrook, kielgang

fish well bun, kaar

In some cogs, a small triangular piece projecting forward from
the stem hook onto which the false stem was placed. A similar
feature (heel) on the stern hook would serve to stop debris from
getting caught and fouling the rudder.

A bin in the hold of a fishing vessel for keeping and transporting
live fish. Under the well, the ship’s shell is pierced with hundreds
of small holes (ca 1 cm across), allowing the water to circulate
freely inside. Usually divided into two compartments. It is covered
by the fish-well deck (bundeken).

Bottom strake, extending fore-and-aft immediately adjacent to
the keel plank.

gripe, cutwater loefbijter
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gudgeon vingerling

The female part of a forged-iron rudder-suspension system, consisting of a ring with two brackets that are fastened to the sides
of the sternpost. There will be several gudgeons on a stern.

guide, beam-head guide, fender balkwil, geleider

An elongated-triangular, tapering piece of wood, with a flat rear
and underside, and rounded outer surface. It was nailed to the
shell against the forward face of the protruding head of a crossbeam. Its function was to stop the crossbeam head from getting
caught, e.g. during mooring manoevres. Made of beech or elm
wood. Having suffered wear and tear it is easy to replace.

A heavy beam extending fore-and-aft inside the frames and
above the keel. Serving to stiffen the underwater body. In cogs,
usually engaging with the floor timbers, with an integral broader
part to contain the mast step.

keep-net leefnet, korf

A round or square enclosure woven from withies, positioned in
shallow water with stakes, for temporarily holding live caught
fish.

killick ankersteen

gunwale, gunnel boord

The upper edge of the side of a vessel.

A boulder provided with an iron eye, that serves as an anchor.
Used for instance by fishermen to keep their boat in position
while they put out or empty their creels.

hanging knee see knee

knee knie, kromhout

hawser-laid (rope) wantslag

A three-strand, right-hand laid rope. Also called plain-laid rope.

heel see mast heel, see gripe
heve

A timber in the shape of a knee, naturally grown in an L shape.
Used for connecting e.g. the deck and the bulwark or a transverse
beam and the sides. Standing knees have one arm pointing upward; hanging knees have one arm pointing down.

L-shaped frame, hard chine knikspant

The upward-sloping stern- and/or bow-part and rectangular or
trapezoid ended bottom of a barge or boat.

Naturally grown, L-shaped crook, shaped into a partial frame.
Used mainly in boats, to join a flat bottom with (near-)vertical
sides.

hogging katterug

ladder ladder, trap

hold, cargo-hold (laad)ruim, (vracht)ruim

land land, landing, overlap

hood(ing) end eind van een plank/gang

lapstrake see clinker-built

A tendency of the ends of a hull to droop. See also sagging.
The space in a ship where the goods to be transported were
stowed.

The forward or after end of a shell strake.

hook scarf see scarf
hook see stern/stem hook
hook scarf haaklas

A scarf in which the table is stepped, so that the two halves cannot pull apart longitudinally; several varieties exist, all with their
own names and peculiarities.

hulc hulk

A type of seagoing cargo vessel that in the Middle Ages was used
by Scandinavian, German, Dutch, Flemish and English mariners.

inwale binnenboord

A piece of wood, often triangular in section, fastened inside the
frame along the top strake of planking. Reinforces the gunwale.
In smaller craft, it is usually square or oblong in section and as a
covering inwale (randgaarde) sits atop the heads of the frames.

keel plank, plank keel kielplank

A usually fairly broad, fore-and-aft plank that amidships forms
the underside of the ship and is the base for building up the stern
and stem and the bottom and the hull. In the cog-building tradition the keel plank (up to three times the thickness of the shell
planks) together with the horizontal parts of the stern and stem
hooks forms the base for the construction of the hull. Later ships
usually have a (much) thicker keel beam, onto which the sternand stemposts are placed.
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keelson zaathout

Stairway (trap) or steps, made of wood, metal or rope.
The part of a plank in a clinker-built shell which is covered by the
next higher plank.

launching blocks stapeling

Piles of wooden blocks supporting the hull of a ship under construction. These are removed to launch the ship.

limber hole loggat, kattegat

One of several rectangular or triangular tunnels cut across the
bottom surface of floor timbers to allow bilge water to flow towards the lowest part of the ship.

lines (drawing(s)) lijnenplan

A drawing or set of drawings delineating the shape of the hull.

load-bed, loading bed buikdenning, laadvloer

The underfoot part of the ceiling, of closely laid boards. In (large)
late-medieval cargo ships such as cogs, this may be covered with
a 20- to 40-cm layer of branches, twigs and straw. Occasionally
there is a floor of closely-set, transverse thin stems and stakes
(slietenvloer) laid on 30-cm posts set onto the ceiling planks. This
is covered with wickerwork, sand and a cobbled surface (cargo or
warhip U34 Oostelijk Flevoland).

marlinespike, fid marlpriem, splitspen

A pointed tool for lifting individual strands, used in splicing cordage. In the late Middle Ages (and after) made from a tine of antler.
More recently, mostly of iron/steel.

mast beam see sail beam
mast heel mastvoet, hiel/hieling van de mast

Lowermost part of the mast, usually squared to fit into the similarly shaped hole in the mast step.

mast partner mastvissing

pintle roerpen

mast step mastspoor

plain-sawn (timber), through-and-through sawn (timber)
dosse gezaagd (hout)

A reinforcement in the deck around the mast hole. The mast may
be secured within it with wedges, and provided with a collar to
stop water from entering. See also carling.
A thicker and/or wider part of the keelson, into which a recess
has been cut to hold the heel of the mast. The mast step distributes the mast’s weight and pressure across several frames and
riders and other structural parts. This construction is known from
large Roman-period river-barges and large late-medieval cargo
ships such as cogs. The recess may have a small channel carved
out to drain off any rainwater or spray running down the mast.

mast support maststeun

An L-shaped timber set tightly against the rear of the mast and
with the other arm treenailed to the keelson.

midship middenschip

The middle part of a vessel, midway between the bow and stern,
and/or the broadest part of the ship. At this place: amidships
(midscheeps).

mitred, double-bevelled dakvormig afgeschuind

Bevelled on both sides to that the oblique surfaces meet midway,
like a rooftop. Often the shape of the forward surface of a cog’s
stempost, and less frequently of the rear surface of the sternpost.
The port and starboard hood ends of the side strakes meet here
and are nailed to the bevelled surfaces.

moss caulking mosbreeuwsel

In cogs, caulking was always done with bog moss, Sphagnum.
This is the prime material found in all (probably Dutch-built) pre1900 wooden ships, among the hundreds of wrecks in the Zuiderzee area. Oakum caulking, made of waste hemp fibres or picked
old rope, has never been encountered there.

moss lath moslat

A lath or split withy used for covering moss caulking and securing
it in the seam or crack. Also known as ribband or batten.

mould, template plankuitslag

A full-scale drawing of the true outline of a plank or timber.

nail header nagelijzer

A tool with which the heads of nails are forged. A hand-held
‘anvil’ with a hole into which the pointed shank is placed, after
which the head is shaped on the surface.

nailhole plug spijkerpen

Pyramidal or conical wooden peg (ca 0.5 cm in diameter) to plug
the hole left by a nail of e.g. temporary framing.

nef

A medieval type of seagoing vessel. This French name applies to
ships of the Atlantic coasts, clinker-built and with a curved stem.
Some (larger) nefs had protruding crossbeams and beam-head
guides, like cogs.

On a rudder, a pin or set of pins fitting into the gudgeons on the
stern, making a hinge on which the rudder can rotate.

A log sawn into planks with the cuts all running parallel. Plainsawn planks are more prone to warping (cupping) than quarter-sawn wood. Cf. quarter-sawn.

plain weave effen binding, platbinding

A simple weave in which the weft yarns pass alternatingly over
and under the warp yarns.

plank boat see barge
plank bridge, duckboard vlonder

A loose, removable wooden floor in small craft, resting on the
floor timbers.

poop see castle
promenade deck wandelpier

Either of the two (port and starboard) decks extending from the
castle deck.

protruding crossbeam door de huid stekende dwarsbalk

One of several massive beams that on either side protrude
through the ship’s shell at deck level or somewhat lower. The
beam heads have rabbets around them to engage with the enclosing shell strakes. Such crossbeams are a feature typical of
(large) cogs. Also referred to as a through-beam.

punt punter

A narrow, flat-bottomed, open boat used in various parts of the
Netherlands, e.g. at Giethoorn or Aalsmeer, which is propelled
with a pole or sailed. To punt is to propel a small vessel by means
of a punting-pole.

punting-pole, bargepole vaarboom

A pole with a wooden knob at one end and a hooked or forked,
usually iron fitting at the other. Used for punting or for manoeuvring a (small) inland vessel.

quarter-sawn, rift-sawn, radially sawn (timber) kwartiers
gezaagd (hout)

(Timbers/planks) sawn from a log in such a way that the cuts are
as much as possible perpendicular to the annual rings. Cf. plainsawn.

rabbet, rebate sponning

A groove or recess cut into a timber so that another piece fits
in tightly to form a joint. Rabbets were made e.g. in the sides of
stern and stem hooks to receive the hood ends of shell planks.

rake (of the stern/stem) valling, stevenhoek

The angle made by a ship’s stern or stem with the perpendicular.

oakum see caulking and moss caulking

rebate see rabbet

outer stem (or stern) see false stem (or stern)

rider (beam) dekligger

pairing marks paringstekens

Marks scratched or chiselled into adjacent planks or timbers so as
to facilitate their correct repositioning after temporary removal.
For instance, on parts during construction, or on removable deck
planking.

A beam seated atop another or on the decks. Also thick beams on
the ceiling of large ships, usually to strengthen it.
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riders, buttress timbers, crutches kattesporen

One or more pairs of short floor timbers abutting on either side of
the mast-step part of the keelson, and treenailed to one or more
of the underlying floor (or ceiling) timbers. A rider usually has
a knee-shaped end where it meets the mast step, of the same
height as the mast step. Riders take on the lateral pressure exerted by the mast and the sail, and distribute it more evenly over
the hull.

Rine-barge see barge
rib see frame
rift-sawn see quarter-sawn
rigging tuig(age), want

Everything non-structural above decks, including sail(s), spars,
mast and the cordage holding up the mast (shrouds, stays want,
verstaging) and operating the sail(s).

rosebolt rozenbout

An iron bolt with a broad head that protrudes from a ship’s side
and that is fastened onto a deck beam or bulkhead to stiffen the
hull laterally. Its inboard end is flat with holes in it and is nailed
to the beam, or has lugs and is secured with clamps. It serves a
similar function as a wall anchor.

rowlock, oarlock dol, roeipen

A device on the gunwale for holding an oar while it is pulled: a
swivelling crutch, fork or ring, or a grommet on a tholepin. See
also tholepin.

sagging doorzakking

An unintended tendency of the ship’s aft and forebody.

sail beam, mast beam, supporting beam zeilbalk,
mastbalk

A heavy transverse beam that supports the mast at deck level
immediately before or aft of the mast.

To sink a ship deliberately (by piercing the hull).

seam, caulking seam naad, breeuwnaad

A joint or slit between two adjacent planks. A caulking seam
(breeuwnaad) has been reamed wider to allow caulking. In medieval vessels there are open seams, followed by seams of triangular
section that cover the entire plank thickness; and finally seams of
triangular section that cover just part of the plank thickness.

sheave see block
sheer zeeg, sprong

The upward curvature of a ship’s main deck or gunwale from
amidships to each end.

sheer strake berghoutsgang

The uppermost continuous shell strake.

shelf clamb, beam clamb balkweger

A heavy ceiling board with rabbets in which deck beams rest.

shell huid

The outer planking of the bottom and sides of a ship’s hull.

shell-first see temporary framing
sideboard see waterway
side-stems zijstevens

A pair of long, broad planks or beams which in some cogs are fastened inside the frame on either side of the stem for the purpose
of stiffening the bow and distributing pressure.

side stiffener spoor

A vertical timber on the inside of the ceiling or on the outside of
the shell to enhance the stiffness of the upper part of the side.

sintel (clamp) sintel

sand strake see garboard

A butterfly-shaped clamp, serving to secure a lath or split withy
over the moss caulking in a seam or crack in a wooden hull.
Evolved from the sintel nail.

sapwood spint(hout)

sintel nail sintelnagel

The outermost, still unripe annual rings of a tree trunk: the light
coloured, soft wood between the heartwood and the bark.

scarf las

An oblique joint by which two chamfered (cut obliquely, sometimes with steps or notches: hook scarf) timbers or planks are
joined end-to-end without a change of width or thickness. In
late-medieval ships the thin plank ends are usually left a few
centimetres thick, resulting in locally increased thickness, the nib
ends standing proud of the shell inside and outside. The scarf will
be secured by means of some nails. A sloping flat scarf (schuine
las) has plain surfaces.

schokker

A traditional type of sailing fishing vessel of the eastern shore of
the Zuiderzee.

scupper spuigat

An opening in the bulwark at deck level for discharging water. In
cogs it may be a square or oval hole in the shell, opening with a
short leather hose on the outside.
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to scuttle wegbrengen, doorboren

A staple-like clamp without wings, serving to secure a lath or split
withy over the moss caulking in a seam or crack in a wooden hull.
Evolved into sintel (clamp).

sintel clamped moss caulking gesinteld mosbreeuwsel,
gesinteld werk

A method for caulking wooden ships. Sintel is the Middle Dutch
name of small forged-iron plates in the shape of staples with a
broad, oval central part and two pointed extremities which were
driven into the wood on either side of the caulked seam. The
method is characteristic of European river craft in an area roughly
coinciding with Lorraine and the realm of Louis the German (East
Francia) after the division of the Empire in 843. At any rate from
those days (and probably earlier) it continued to be practised, into
the 20th century. The sintels used into the 12th century were
narrow, staple-like strips of iron which first around 1175 gradually took on the shape of a laurel leaf. From the early 13th century
onwards they barely changed in shape in some isolated parts of
shipbuilding Europe. In the Danube basin and along other major
rivers in eastern Europe, the method was applied in a slightly different form. Between ca 1150 and 1550, it was the typical caulking method for all ships, large and small, constructed according

to the cog-building tradition in the Hanseatic territories. Over the
period 1150-1225 their shape in this region swiftly changed from
the narrow sintel staple into the sintel clamp, whose central part
successively was forged into the shape of a laurel leaf, then acquired a round, an oval and eventually an elongated-oval central
part. The various shapes can be dated to periods of 50-75 years,
some to shorter episodes. By around 1550, sintel-clamping was
no longer applied to larger seagoing and inland vessels.

stern rudder stevenroer

skeg scheg

strake gang

A triangular piece fastened to the keel to improve sailing qualities
of a flat-bottomed ship.

A rudder suspended with forged-iron fittings and pintles in gudgeons on the rear of the stern. The cog is the first medieval vessel
type in Europe to have been fitted with a stern rudder from its
beginning.

stocks stapeling

A structure to support the hull under construction.

A wooden pole to support the sail: e.g. mast, yard, sprit.

In wooden ships, a series of planks joined end-to-end, running
fore-and-aft, forming the ship’s shell (bottom and sides) or ceiling. The planks are joined by flat scarfs, to make up garboard,
bilge and wale strakes, etc. Some strakes may not run the full
length of the ship (drop strake, stealer insteker).

spar ceiling see ceiling

stringer schaarbalk

spar rondhout

splashboard see washboard
spoon auger lepelboor

A sharp tool with a spoon-shaped bit, for cutting holes into timbers to receive treenails.

spritsail sprietzeil

A quadrilateral sail held up by a short mast and extended by a
sprit (spar) between its lower forward corner at the lower part of
the mast and its peak at the after top corner (sprit rigging spriettuig). Used on small craft, maybe including small cogs.

square bow/stern heve

A longitudinal timber serving to reinforce the structure of the hull
(e.g. the bilge, the side). In cogs, usually in parallel pairs 0.5 to
1 m apart; resting on transverse beams above the keel, or short
stringers resting in rabbets in such beams. Some stringers have
rabbets into which the loose, transverse deck planks were laid.
These planks and short stringers were removable for loading and
unloading the ship.

sweeping stern, overhanging stern geveegde kont

A stern with a sharply converging underwater body and widely
everted sides with an S-shaped profile, overhanging the rudder.

template see mould

The heve is the upward-sloping stern or bow of a square-ended
barge or boat, from the waterline up to gunwale level. This part
may be rectangular or trapezoid; in the latter case, with the sides
converging or diverging upwards.

temporary floor timber bouwlegger, hulplegger

stanchion stut

temporary frame bouwspant			

A supporting post.

standing knee see knee
steering-oar stuurriem

A long oar, as used from Antiquity onwards, to steer river barges
and rafts. Viking ships and ships built in the Nordic tradition into
the 12th century also had steering oars.

stern/stem hook stevenhaak

A naturally grown (and squared) knee-shaped timber that in cogs
forms an after or forward (horizontal) extension of the keel plank
while its other (rising) arm forms the lower end of the stern- or
stempost. Joined to this post and to the keel with flat scarfs. In
the sides of the horizontal part and the rising arm are rabbets to
accommodate the hood ends of the bottom strakes. This timber
is a characteristic structural element of cogs.

stem (voor)steven

In cogs, the post that is placed on the stem hook with a sloping
flat scarf. The hood ends of the side strakes are nailed to the
double-bevelled/mitred front surface.

stern(post) (achter)steven

In cogs, the post that is placed on the stern hook with a sloping
flat scarf. The hood ends of the side strakes are nailed to the
double-bevelled/mitred rear surface.

A (light) floor timber to temporarily hold together the planks in a
ship’s bottom during construction. Eventually to be replaced by a
permanent floor timber.
A full frame erected on the keel, to which the shell planks are
fixed.

temporary framing noodspanten(raam), bouwspanten

A structure comprising the keel (plank), stern and stem, and light
frames or templates of the outer surface of the frames, to which
the shell planks are fitted and temporarily fastened during construction. In due course, the temporary frames are replaced by
the actual frames.

tender, dinghy werkschuit, bijboot

A small open boat, usually rowed, and serving a larger vessel,
used for the ship’s maintenance and for carrying goods and people to and from the shore.

tholepin(s) (dubbele) dol

An upright pin or pair of pins on the gunwale, by which an oar is
held in place in a rowing boat. See also rowlock.

thwart doft

A plank or bench at right angles to the keel in a boat, to seat
rowers or passengers. Sometimes with a notch or hole to support
a mast.

tiller, helm helmstok

A horizontal lever by which the rudder can be moved.

tjalk

A flat-bottomed sailing barge of variable size, with a round bow
and usually one mast, sailing inland and coastal waters.
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to tow, to haul jagen

Pulling a vessel along an inland waterway by a horse or people
walking on a towpath. The towline would be secured on a bitt on
the ship’s afterbody, then fastened higher up on the mast, before
running forward to the harness worn by the horse or person(s).

track boat, tow barge trekschuit

A horse- or human-drawn vessel formerly used on inland waterways. It often had a short mast from the top of which the towline
ran.

treenail, trenail pen

A heavy strake fastened to the outside of the shell to protect the
shell of 15th/16th century large vessels when in contact with
e.g. a quaside

washboard, splashboard, fashionboard zetboord

Removable plank or (partial) strake that may be fitted onto the
gunwale or low bulwark of a vessel to temporarily increase the
freeboard and thus to keep out waves and spray.

waterschip

A (hardwood) peg, used as a fastening in wooden ships. Driven
into holes prepared with a spoon auger, and often secured with a
wedge. See also wedge.

A type of fishing vessel, also used for transporting live fish. First
mentioned in 1339. Later also used as tugs for moving East-Indiamen across the Pampus shallows into the port of Amsterdam.
See also camel.

truss band rakband

waterway watergang, lijfhout

A line wound around the mast, strung with wooden beads
(kloten), to facilitate the hoisting of the yard with the sail by reducing friction.

turn of the bilge see bilge
underwater body onderwaterschip

The underwater part of the ship’s hull.

ventjager

A fast sailing vessel with a fish-well for transporting and landing
of fresh fish and for provisioning of skippers.

vertical rider spoor

A separate vertical timber against the side, that extends the
support of a frame to the uppermost side strakes on the in- and
outside.

victuals victualie, leeftocht

Provisions carried onboard to feed the crew during a voyage.

V-shaped floor timber, crotch (timber) wrang

In the after- and forebody, a slightly to strongly angled (part of a)
frame, holding together the keel (plank), bottom strakes and side
strakes above the keel plank or stern and stem. Those furthest
into the bow and stern (stevenwrang) may be fastened only to
shell strakes.
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wale berghout

The outermost plank of a deck serving to guide any water towards
the scuppers.

windlass spil, windas

In medieval ships such as cogs, a windlass was a solid wooden
drum (spilrol) held horizontally between a pair of cheeks with
ratcheting, and rotated by means of hand spokes. Often placed
on, or against the forward edge of the afterdeck, it served for
hoisting the yard or sprit with the sail. Also, on the foredeck, as
an anchor winch. See also capstan.

wedge, treenail wedge wig, ark, deutel, keg

A tapering piece of hardwood, driven into a slit in the outer end
of a treenail (usually on the outside of a ship’s shell) to secure it
in place. They may be pyramidal (deutels). Also, a small wooden
wedge used in some late-medieval ships and some more recent
fishing vessels for securing moss laths and caulking instead of
sintels (prikken).

yard ra

A long spar suspended transversely from a mast, from which a
sail hangs.

Abbrevations
ADC

Archeologisch Diensten Centrum, (Archaeological Service Centre),
Amersfoort

ADW

Archeologische Dienst Waasland, (Waasland Archaeological Service), 1987-2016, Sint-Niklaas, Belgium

BAI/GIA

Biologisch-Archeologisch Instituut van de Rijksuniversiteit
Groningen, (Biological-Archaeological Institute of the University
of Groningen)/Groninger Instituut voor Archeologie (Groningen
Institute of Archaeology)

NISA

Nederlands Instituut voor Scheeps- en onderwaterArcheologie,
(Netherlands Institute for Ship and underwater Archaeology),
Ketelhaven/Lelystad

RIJP

Rijksdienst voor de IJsselmeerpolders, (IJsselmeerpolders Development Authority), 1968-1989, Lelystad

ROB/RACM/RCE

Rijksdienst voor het Oudheidkundig Bodemonderzoek, (State
Service for Archaeological Investigation), Amersfoort; as of 2006
Rijksdienst voor Archeologie, Cultuur en Monumenten (State
Service for Archaeology, Culture and Monuments); as of 2009
Rijksdienst voor het Cultureel Erfgoed (Cultural Heritage Agency),
Amersfoort

RWS

Rijkswaterstaat, (Ministry of Public Works), The Hague
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The 'open depot' of ship inventories with the National Reference Collection in the building of the Netherlands Institute for Ship- and
underwaterArchaeology (NISA) in Lelystad, 2001.

List of finds
L
W
H
D

lenght
width
height
diameter
(all measurements in cm)

* not anymore in the collection
** does not belong to the ship

6 The Nijkerk-II cog
numbers

find

1 t/m 4

jug, stoneware (Siegburg, sherds)

5

jug, redware

6 t/m 8

cooking pot, redware (sherds)

9

tar-pot, blue greyware, tar (sherds)

10

Kugeltopf, greyware, (sherds)

11

idem

12

pot, blue greyware (sherd)

13

pot, earthenware (Pingsdorf, sherd)

14

Kugeltopf earthenware (Paffrath-like, sherd)

15

pot, earthenware (sherd)

16

jug, proto-stoneware (sherd)

17

pot, earthenware (Paffrath-like, sherd)

18

jug, proto-stoneware (sherd)

19

idem

20

pot, earthenware (sherd)

21

Kugeltopf earthenware (sherd)

22

idem

23

Kugeltopf, blue greyware (sherd)

24 t/m 27

pot, earthenware (prehistoric,sherd)

28 t/m 30

pot, earthenware (Karolingian? sherd)

31

pot, earthenware (Andenne? sherd)

32

pot, earthenware (Karolingian, sherds)

33

pot, earthenware (Andenne? sherd)

34

idem

35

Kugeltopf earthenware (sherd)

36

pot/jug earthenware (Andenne? sherd)

37 t/m 40

jug, earthenware (Pingsdorf, sherd)

41 t/m 46

jug, proto-stoneware (sherds)

47

pot, (pipkin) blue-grey ware (Paffrath? sherd)

48 t/m 50

pot, blue-grey ware (Paffrath? sherds)

51

pot, earthenware (Karolingian? sherd)

52

size
H 18.2

neck D 12.5
neck D12

Kugeltopf pot-ware (sherd)

85

knife-handle, wood/iron (fragment)

86

knife-handle, wood

87

handle? wood (fragment)

88

ring?, wood (fragment)

89

stick, wood (fragment)

90

small dish, stave built, wood (fragments)
small sticks, wood

D 0.5-1.2

92 t/m 97

idem

D 0.2-0.9

98

barrel, wood (fragments)

99

idem

100

plank (repair?), wood

L 68

101

plug, wood

D5

102 t/m 106

idem

D 0.3-1.7

107

spade, wood and iron

L 89

108

idem (copy)

109

grain shovel, wood (fragments)

110

idem

111

sleg (big hammer), wood

L 21

112

idem

L 29

113

sheave, wood

D 7.5

114

lid, wood

13.2x13

115

small plank, wood

L12.8

116

lid of a pump-cylinder?, wood

D 16

117

drain spout, wood

L 170

118

idem (copy)

119

plug or pen, wood (fragment)

D4

120

idem

D2

121

pen, wood

L 36

122 t/m 126

idem

D 3.2-4.2
L 20

127

small plank, wood

128

small beam, wood (fragment)

129

floor of branches, twigs and straw

130

knee, wood

72x44

131

knee or anchor stone?, wood

H 60

132

handspike?, wood

L 55.5

133

piece of wood from a load bed of branches and twigs L 60

134

idem

135

idem

136

branches of a load bed of thin stems
squaring axe, iron/wood

L 21

138

spoon-auger, iron (fragment)

D 1.5

knife-blade, iron (fragment)

ideM
pot, blue-grey ware (sherd)

139

pot, redware (sherd)

140

load hook, iron

73

pot, earthenware (prehistoric, sherd)

141

grapnel, iron (fragment)

74 t/m 81

idem

142

strip, iron

143

gudgeon, iron (fragment)

144

bolt with eyelet (suspension for rudder), iron
(fragment)

145

bolt, iron

82

candlestick, wood and iron
idem (copy)

84

small plate, wood (fragment)

H 19/ 22

L 21.5

137

71

83

D 5.5

91

53 t/m 70

72

L 11

L 14.5

L 6.8

L 42,5

851

852

146

nails, iron

L 17.5

297

147 t/m 154

idem

L -16

298

killick or anchor stone, granite

155

small bar, iron

L 12

299 t/m 301

coal (pieces)

156 t/m 158

sintel clamps, iron

302

charcoal (piece)

159

knife of ditchcutter (recent), iron

303

net for keeping fish?, sample wicker-worck

160

compass ? needle, copper (fragment)

L 7.3

304

hazelnut, (shell and shell fragments)

161

small plate, copper

D 3.3

305

moss caulking, sample from the drain spout

162

idem

4x3

306

sail, wool and tar (piece)

163

button, silver?

D 1.3

307

164

tripod pipkin, bronze (fragment)

sand, sample from the covering of the load bed of
branches, twigs and straw

165

small plate, tin

308

coin (coin catalogue no. Zo36-M1), Reinald II of III
(1327-1343 of 1343-1361), zilver

3x3

166

small plate (rolled up), lead

8,5x7

167

marlinspike, antler tine

L 19

168

idem

L 22

169

small bar, bone

D 0.4-0.7
L 10.5

idem
40x22x17
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170

needle, bone (fragment)

171 t/m 186

shoe, leather (fragments)

187

boot or jacket, leather (fragment)

numbers

find

size

188

boot, leather (fragment)

1 a en b

jug, proto-stoneware, base/sherd

D 5,8, H 4

189

shoe, leather (fragment)

2a–c

jug, proto-stoneware, rim sherds

3, 2, 5

190

boot?, leather (fragment)

3a–c

jug, proto-stoneware, three sherds

L 2, 2, 1.5

191 t/m 211

shoe, leather (fragment)

4

knife-sheath, leather (fragments)

jug, stoneware (Siegburg), neck sherd (does not
belong to ship)

L6

212
213

knife-sheath, leather (fragments)

5a–l

H 19, D neck 16

214

idem(?)

Kugeltopf, grey brown earthenware, native
(Nord-Netherlands), rim-/wall sherd, bottom
sherds, soot/burning traces

215

bag?, leather (fragment)

216 t/m 222

shoe, leather (fragments)

223

lace, leather

224

belt?, leather (fragment)

225

shoe?, leather (fragments)

L 11

6

Kugeltopf, sherd

L 3.2

7

grapnel with ring, wrought iron

L 51, D ring 12.7

8 a en b

axe with handle (fragments)

L 20, steel L > 30

9

flat piece of iron/ironoxyde

L 19, B 4.5

10

nails (21)

L 8–0, D kop 2-3

11 a

gudgeon, wrought iron

H ca. 43

226

sail, wool and tar (two pieces)

ca 70x50

227

idem (fragment)

ca 70x60

228 t/m 230

rope (fragments)

231 t/m 268

bone (fragments)

13

clamp of firebox?, wood

L 24, B 8, H 5

269

horn pit, bone

14

treenail, wood

L 33.5

270

molar

15

branche, wood (wrought)

L 20

271

bone (fragment)

16

treenail, wood

L 20

272

canine

17

treenail, wood

L 20.6

273

bone (fragment)

18

treenail, wood

L 18.6

274

idem

19

treenail, wood

L 16.5

275

molar

20

treenail, wood

L .2

276 t/m 283

bone (fragments)

21

treenail, wood

L 13.5

284-1 t/m
284-18

idem

22

treenail, wood

L 10.3

285-1 t/m
285-116

idem

23

treenail, wood (4)

L 8.7, 8.5, 6.5, 5

24

286-1 t/m
286-12

idem

treenail with wedge from ceiling board/floor timber, L 20
wood

287-1 t/m
287-56

idem

288-1 t/m
288-19

idem

289 t/m 292

slate

29

small plank, wood (from compass box)

L 14.3

293

ballast?, stone

30

small plank, wood (fragment)

L 17

294

flint

31 a en b

plank fragment with remains of textile, wood/wool

L 14.2

295

idem

32

‘cog sticks’, wood (12 + 19 fragments)

L 16-20

296

brick, red (fragment)

33

stick, wood

L 36

11 b en c

nails (2), wrought iron

L 7.5, .2

12

sintel nail clamps (13) (several fragments),
wrought iron

L 2.1 – 2.8

25

treenail with wedge, wood

L 10.4

26

stick with notch (fragment), wood

L 9.1

27

stick, wood

L 14.5

28

plug?, wood

L8

34

piece of leather

L 24, B 11-13

35

treadsole, leather

L 15.5, B 11.5

36

upper, part of a shoe, leather (fragments)

37*

shoe, leather

38

whetstone, quartz phyllite (4 fragments of)

L 8.8,

39

whetstone, granite (boulder)

L 11.5, B 9.5, h 6

40*

flint (3), 2 lack

D2

41

skullcap cattle, bone

L 26

42

atlas cattle, bone

L 7.5

43

pelvis cattle, bone

L9

44

femur sheep/goat, bone

L6

45 a en b

humerus and radius (r) sheep/goat, bone

L 11

46

pelvis sheep/goat, bone

L 6.8

47

rib cattle, bone

L 2.5

48

rib cattle, bone

L 6.5

49

rib sheep/goat, bone

L 7.5

50

rib cattle, bone

L 11.5

51

rib sheep/goat, bone

L10.5

52

rib sheep/goat, bone

L 12.5

89

idem from scarf between planks F1 and F2 starboard side

90

idem scattered from the wreck
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find

size

1

five nails, folded over twice and four incomplete
heads

L 5-5.5
d 1.6-2

2

eight sintel nail clamp fragments

3

ten pieces of moss lathe, oak

4

ca 20 triangular strands of moss caulking (Sphagnum) from the bottom seams

5

four clods of moss caulking, probably from plank
scarfs

6

wedge or keg (oak) from pen made of beech wood

7

small boulder, unworked flint

4x3,5

10 The Rutten cog

53

rib sheep/goat, bone

L 9.2

54

rib cattle, bone

L 12

55

rib sheep/goat, bone

L 7.7

numbers

find

findspot

1

Kugeltopf sherd with ‘Besenstrich’ decoration

ground level

56

rib sheep/goat, bone

L 7.7

57

thoracic vertebra sheep/goat, bone

L 6.3

2

glacier millstone

near the ditch

3

sherd, red earthenware, post- medieval

in top soil

58

rib sheep/goat, bone

L 14

59

rib sheep/goat, bone

L 7.7

4

idem

idem

60

medium mammal, bone

L7

5

idem

idem

61

thoracic vertebra sheep/goat

L 5.6

6

idem

idem

62

molar sheep/goat

L 3.7

7

pen, iron, from a harrow?, recent

idem

63 a en b

radius cattle, bone

L 14.5

8

screw bolt, iron, recent

idem

64

sail (fragment), wool (woven)

ca. 60 x 80

9

pen, iron, from a harrow?, recent

on top of stem

65

hazelnut shells

10

in top soil

66

wood chips/hazelnut shells (sample)

majolica dish, 3 sherds and fragment of leather,
post-medieval

67

peat (9 pieces of peat bog)

68

loam/ river sludge from fire box (sample)

69

frame head, wood (cut off)

L 7 – 15

L 40, B 11

70

rope (fragment)

D 1.3

71

rope (fragments)

D 1.1

72

rope (fragments)

D 1.8

73*

rope (fragment)

74

rope (fragment)

75

rope (fragments)

76

rope (fragments)

D 1.6
D 1.7

77

rope (fragment)

D 1.8

78

rope (fragment)

D 1.8

79

rope (leftovers)

80

rope (fragment)

81

rope (fragments)

82

rope (fragments)

D 1.8

D 1.8

11

3 sherds, red earthenware, post-medieval

idem

12

stone, recent

idem

13

gudgeon?, iron fragment

drainage slit,
afterbody

14

sherd, red earthenware, post-medieval

top soil, afterbody

15

rim sherd, red earthenware, post-medieval

ground level

16

gudgeon?, iron fragment

idem at the stern

17

?, iron fragment

idem

18

bone, cattle

in topsoil

19

file, iron, recent

idem

20

flat piece of iron, fittings?, recent?

Idem

21

large brick (kloostermop), fragment

idem

22

sherd, red earthenware, post-medieval

idem

23

brick, fragment, post-medieval

idem

24

?, iron, post-medieval

idem

25

nail/pen, iron, post-medieval?

idem

26

bone, fragment, 19th/20th century

in topsoil

83

moss caulking (sample) from seam stern hook/
garboard

27

bone and piece of leather, post-medieval?

idem

84

idem from seam keel plank/garboard port side

28

sherds, red earthenware, post-medieval

idem

85

idem from seam garboard/B strake port side

29

sherd, proto-stoneware

above midship

86

idem from seam B strake/C strake starboard side

30

idem

idem

87

idem (and fragment moss lathe) from seam J strake
port side outside

88

idem from seam D stake/E strake starboard side
outside

31

small stone

idem

32

sherds, red earthenware, post-medieval

idem

33

sticks (22)

idem

853

854

34

small ribs, nail, piece of leather

midship

89

piece of iron, stone and peat (28)

forbody

35

sherds, proto-stoneware en blue-grey (Elmpter
ware)

idem

90

sticks (22), pieces of wood, sherd

idem

36*

pieces of pine wood, trimmed

idem

37

bone of bird?

idem

38

a lot of sticks (22)

idem

39

large brick (kloostermop), fragment and pieces

idem

40

idem, fragment

forbody

41

sherd, Kugeltopf

idem

42

rib

idem

91

peat, fragment

idem

92

button?, small bone and pieces of wood

idem

93

gravel

idem

94

pieces of wood

idem

95

moss caulking

midship

96

peat (28)

forbody

97

sherds, proto-stoneware, nails (11)

idem

98

sticks (22), wrought pieces of wood

idem

43

small stone?, iron?

Idem

44

sherd, proto-stoneware and sintel clamp

midship

45

sherds, yellow grey ‘soft’ earthenware and
near-stoneware

afterbody

101

rivets with plate (15)

midship

46

rope (8) and sherd, red earthenware, post-medieval midship

102

small bone

idem

103

piece of leather (26), sticks (22), sherd, Kugeltopf
(4), small stave (21 B)

idem

47

staves of a small dish (21 A), wood

idem

48

skeleton, sheep or goat

idem

49

sherd, proto-stoneware

idem

50

sticks (22)

midship

51

sherds, proto-stoneware and Kugeltopf

idem

52

rib, nail and some sherds, post-medieval

idem

53

sherds, near-stoneware (3)

forbody

54

small bones

on stem hook

55

sticks (22)

idem

56

large brick (kloostermop), fragment

idem

57

sherds, proto-stoneware

forbody

58

small bone

idem

59

peat, fragment

idem

60

pieces of wood, wrought

idem

61

nail and sintel clamp

idem

62

sticks (22)

idem

63

sintel clamp

idem

64

sherd, Kugeltopf (4)

midship

65

sticks (22)

forbody

66

rope, fragments (10)

idem

67

sintel clamp

idem

68

bone

idem

69

sherd, Kugeltopf

idem

70

sintel clamps (16) and small bone

idem

71

nails

idem

72

small bones

idem

73

moss caulking?

idem

74

sherd, near-stoneware

idem

75

sticks (22)

idem

76

lumps of peat (28)

idem

77

wooden ‘button’ (14)

idem

78

small repair(?) planks

midship

79

sherds, proto-stoneware and Kugeltopf

idem

80

sticks (22) and small bone

idem

81

gravel and pieces of peat (28)

idem

82

sherd, Kugeltopf pot

idem

83

bone, cattle

idem

84

peat, fragments (28)

idem

85

moss caulking, strands

idem

86

sherd, Kugeltopf

midship

87

idem (4) and near-stoneware (3)

idem

88

large brick (kloostermop)

idem

99

rope, fragments (10)

idem

100

sintel clamps (16)

idem

104

piece of peat (28)

idem

105

sherds and small bones

idem

106

gravel

idem

107

splitwood box?, fragments (20)

idem

108

sample wood

idem

109

nail?

idem

110

pieces of wood

midship

111

sherd, Kugeltopf

idem

112

boulder

idem

113

small square plank

idem

114

sticks (22)

idem

115

sample gravel/plant remains

idem

116*

leather, fragment

midship

117

peat (28)

forbody

118

nails (11), small bone, sherd near-stoneware

idem

119

rib, cattle

midship

120

jaw, sheep/goat

idem

121

sherd, stoneware

idem

122

sample wood

idem

123

sintel clamps, nails (11)

midship

124

sticks (22), small bone

idem

125

fishbones

idem

126

seeds

idem

127*

leather, fragment

idem

128A

sherds

idem

128B

nails (11)

idem

129

sherds, stoneware and Kugeltopf

idem

130

bone fragments

idem

131*

pieces of peat

idem

132

seeds and sticks

idem

133

fishbones

idem

134*

charcoal

idem

135

bone, fragment

forbody

136

sherds near-stoneware (3)

idem

137

sticks (22)

idem

138

bone

midship

139

nail and sintel clamps (16)

idem

140

pieces of chalk

idem

141

nails (12)

idem

142

sticks (22)

idem

143

sherds, proto-stoneware

idem

198

two nails

idem

144

small bone

idem

199*

two pieces of leather and button

midship

145

nail with eye?

midship

200

sherds

idem

146

small stave, small keg and stick

forbody

201

piece of iron

idem

147

flint with iron slag?

idem

202

keg, piece of flat iron*, piece of moss lath

idem

148

sintel clamps (16), nails

idem

203

bone fragments

idem

149

bone from human (29)

idem

204

fish bones and hazelnuts (29)

idem

150

pieces of thick rope (7)

under forbody

205

sticks (22)

idem

151

sherds, stoneware

midship

206

peat (28)

idem

152

nail?

idem

207

piece of wood with fire traces

idem

153

piece of iron

idem

208

small stave

idem

154

sticks (22)

idem

209

bone fragments

idem

155

sample of seeds?

idem

210

sherds

idem

156

peat (28)

idem

211

sintel clamp, nails

idem

157

nail

idem

212

sticks (22)

idem

158

split wood box, bottom?

idem

213

four sherds, proto-stoneware, sticks (22) and nails

idem

159

sample of seeds?

idem

214

piece of lead

midship

160*

wooden button

idem

215

sherds, Kugeltopf and sintel clamp

idem

161

bone fragments

idem

216*

piece of rope with a wooden ring at the end

idem

162

wood fragments

idem

217

small bones, nails

idem

163

idem

idem

218

sherds, pieces of amber

idem

164

sherd

forbody

219

large brick, bones, sherds, Kugeltopf (5) and nails

idem

165

pieces of peat

idem

220

sherds

idem

166

sticks (22)

idem

221

sintel clamps

idem

167

small staves?

idem

222

sherds

idem

223

sherds

idem

168

peat (28)

next to forbody

169

sherd, near-stoneware (2)

forbody

224

pen or handle, pieces of wrought wood

idem

170

small bones (burned)

idem

225

small bones

idem

171

sherds, Kugeltopf and large brick, fragment

idem

172

sintel clamp, nail and iron pin?

idem

173

sticks (22)

idem

174

piece of iron

midship

175

bones and piece of charcoal*

idem

176

sticks (22), nails (11) and sintel clamps

afterbody

177

neck sherd, proto-/near-stoneware (1)

idem

178

rope, fragment (9)

idem

179

sticks (22), beechnut, hazelnuts (29)

idem

180

bottom sherd, proto-/near-stoneware

idem

181

bone, fragment

idem

182

wooden button? wound up with rope

idem

183

bone

forbody

226

fishbones

idem

227

nails

idem

228

sherds

idem

229

charcoal

idem

230

pieces of amber

forbody

231

coin

idem

232

sherds, stoneware and Kugeltopf

midship

233

bone fragments

idem

234

hazelnut shells (29)

idem

235

sample tar

forbody

236

wooden spoon, fragments (18)

idem

237

pieces of wood

idem

238

rim sherd, stoneware

near stern

239

foot of a trivet?, iron (19) and sintel clamp

under keel
afterbody

184

knob of flagpole?

afterbody

185

three sherds

idem

240

iron fittings, fragment, of stem post

near stem

241

sand stone and nail

midship

186

decorative button?, tin?

idem

187

rope fragment with knot

idem

242

sintel clamps

under wreck

188

sintel clamp

idem

243

nails

idem

189

pieces of chalk from ballast

idem

244

sherds, earthenware

idem

190

fish hook* and hazelnuts (29)

idem

245

piece of wood

idem

191

stick (22) and keg

idem

246

pieces of iron corrosion

idem

192

rope, fragments

idem

247

fragments of iron fittings

near stem

193

piece of iron

midship

194

bone, fragment of skull

195

sticks (22)

afterbody

196

sherd, proto-stoneware and peat (28)

idem

197

sintel clamps (16), nails and sherd of Kugeltopf

idem

248

leather fragments

under wreck

249

sample ballast stones, flint and granite

midship

250

sample of caulking and moss laths

A1/keel plank
star board

251

idem

but of scarf A1/
A2 star board

855

252
253

bundle moss laths and caulking
sample of caulking

seam A1/B1 star
board
scarf keel plank/
stern hook

idem (fragment)
lump of cracked flint (six pieces)

39

marline spike or split pin, antler tine from red deer

40

cattle, lumbar vertebra ve

254

idem

scarf B1/B2 star
board

41

cattle, calcaneum (r) ve

255

idem

stern hook

42A

cattle, femur (r) d ve

moss caulking and moss lath

scarf B1/C1 star
board

42B

cattle, astragalus (r) belongs to 41 (chop mark)

stern hook port
side

42C

cattle, lumbar vertebra onv (chop mark)

42D

cattle, rib (chop marks)

42E

cattle, rib (chop marks)

42F

cattle, rib (chop marks)

42G

pig, humerus (r) p+d onv

43+A

shoe fragments of at least one high and probably
one low model, leather (fragments)

44

sample moss caulking

45

idem with moss lath fragment and sintel clamp

46

sample moss caulking

47

sample moss caulking with lath fragment and sintel
clamp

256
257

caulking

258

idem

seam C1/D1 star
board

259

idem

seam D1/E1 star
board
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856

37
38

find

size

6x12x6

L 14.2

1

storage jar, near-stoneware (Langerwehe or Brühl)

H 31.5

48

sample of tar of the inside stem hook

2

storage jar, near-stoneware (Siegburg)

H 33.5

49

idem of inside stern hook

3

drinking jug, near-stoneware

H 20.5

50

sample of loam remains

4

Kugeltopf, ‘Besenstrich’ decoration

H 13

51

stem hook

L 290

5

Kugeltopf, ‘Besenstrich’ decoration

H 14.5

52

stern hook

L 200

6

Kugeltopf, ‘Besenstrich’ decoration, sherd

L

8.5

53

3

V-shaped floor timber of frame 18 with hole for the L 305
mast heel

7

storage pot or bowl, blue grey ware (rim sherd)

L

8

Kugeltopf, ‘Besenstrich’ decoration (two sherds)

L 6 en 2

9

cooking pot, red earthenware (sherd)

L

10

spearhead, iron

L 28

3.5

11

spearhead, iron

L 18.2

12

knife, iron with wooden handle

L 20.5

13

knife/dagger with part of a handle (burr walnut?),
iron blade with inlaid letters and ‘stars’, silver

L 17.5

14

knife with sickle-shaped blade, handle is missing,
iron

L 14

54*

clamp, wood (fragment)

L 21.5

55*

handle of pump, wood (three fragments)

L 14

56

point of a stem hook

57

nail, iron

L

9

58

idem

L

9

59

idem

L

9

60

idem

L

9

61

idem

L

9

62

idem

L

9

L

9

15

knife, handle is missing, iron, copper, silver

L 14

63

idem

16

small knife, handle is missing, iron, copper

L 9

64*

peat (fragments)

17

axe, iron

L 26.8

18

adze, iron

L 20.3

19

caulking iron, iron

L 18.5

20

fire tongs, iron (two pieces)

L 32 and 16

21

gudgeon, iron (on stern hook)

12 The Marknesse cog
numbers

22

rosebolt, iron (incomplete)

L 44.8

23

rosebolt, iron (incomplete)

L 21.5

1

find

size

drinking jug, stoneware (Siegburg)

H 23
H 9.5

24

strip with nail, iron (fragment)

L 8.5

2

small drinking jug (Meuse valley)

25

sintel clamp, iron

L

3*

26

nail, on the bottom of the nail head four notches,
iron

L 14.7

rim sherd, stoneware, smooth with brown patch
of glaze

4*

sherd

27

idem

L

8.5

5

cooking pot (Grapen), bronze (iron handle missing)

H 13

28

nail, iron

L

9

6*

cooking pot (Grapen), bronze (casting)

H 15

7

kettle, copper (iron handle and ears and one is
missing)

3.5

29

wetstone, quartz phyllite

L 32.8

30

idem

L 17.3

31

floor tile, red earthenware

13.8x13.8x 2.8

8

gudgeon, wrought iron wings
bolt, wrought iron
nail, wrought iron

32

large brick

29x13.8x6.5

9*

33

idem (fragment)

18.5x14x6.5

10*

34

idem (fragment)

18x13.5x6.5

10-1

nail, wrought iron

35

idem (fragment)

13.5x13.5x6.5

11*

sintel clamps, wrought iron

36

idem (fragment)

9x13.5x7

11-1

sintel clamps, wrought iron

L 23

L 8.5 mm

11-2

sintel clamps, wrought iron

11-3

sintel clamps, wrought iron

11-4

sintel clamps, wrought iron

11-5
12*
13*
14
15*
16
17*

sintel clamps, wrought iron
anchor fluke
fire tongs
axe, wrought iron

L 23.5
L 34.5
L 22.3

forked tool, wrought iron
boat hook, wrought iron
knife, wrought iron and wooden(?) hilt

L 17
L 20.5

18 A en B

small reparation board, oak and piece of caulking,
wool

19 A en B

small reparation board, oak and piece of caulking,
wool

32x9.5

20

small piece of caulking, wool

23x14

21

rope, fragments

22*

rope out of channel

23*

upper leather of shoe

24

whetstone

L 32.5

25

brick (cargo)

ca L 28, W 13.5,
H 6.5

42.5x13

26

brick (cargo)

ca L 28, W 13.5,
H 6.5

27

brick (cargo)

ca L 28, W 13.5,
H 6.5

28

brick (misfire with soot, cargo?)

ca L 28, W 12,
H 6.5

29

6 brick fragments (cargo)

30*

5 roof tile fragments with splotches of glaze cargo?)

31*

sample of shells of cargo

32

peat, fragments (drag-peat)

ca 13.5x10.5x
6-8

14 The Spakenburg-I cog
numbers

find

1

jug, stoneware (Siegburg, sherd)

2

jug, stoneware (sherd)

3

fire pan, red earthenware (sherd; does not belong
to ship)

4

compass glass (fragment)

5

roof tile red earthenware with sooth (fragment)

6

idem

7

ring with octagonal diameter, wrought iron

size

20

shoe, leather (upper part; restored and reconstruct- L 26
ed, sole

21

shoe, leather (fragment)

22

shoe, leather (fragment)

23

shoe?, leather (fragment)

24

shoe, leather (fragment)

25

shoe?, leather (fragment)

26

rib, bone

27

rib, bone

28

small bone

29

rib, bone

30

rib, bone

31

scapula/pelvis, bone

32

rib, bone

33

rib, bone

34

vertebra, bone (fragment)

35

small bone

36

skull of rat, bone

37

walnut-/hazelnut shells

38

rope (fragment)

L 13

39

9 long peat bricks (partly fragments)

L 18-24

40

seed grains (do not belong tot he ship)

41

writing chalk (pieces)

42

sample moss caulking (moss, moss lath and sintel
clamp)

43

idem

44

idem

45

sample moss caulking

46

sample moss caulking

47

idem

48

idem

49

idem

50

brick

51

idem

52

piece of stone, white quartz (used as flint for fire
striking?)

53

flint, flint stone

54

2 pieces of brick (worn)

6.5x6x4.5

15 The Spakenburg-II cog
D 9

numbers

find

8

nail, wrought iron

L 12.5

9

5 nails, wrought iron

L 10.5-12.5

2**

bottom sherd, Pingsdorf ware(?)

10

5 nails, wrought iron

L 10.5-11.5

3**

handle-/rim sherd, red earthenware (17th century)

11

2 nails, wrought iron

L

8 en 10

4**

12

2 nails, wrought iron

L

2.5 en 5

rim-/body sherd, red earthenware (17th/18th
century)

13

sintel clamps, wrought iron

L

4-5

5**

sherd, red earthenware

14

anchor blade, wrought iron (broken off; dos not
belong to the ship

ca 50x40

6

plate, iron

7

bolt with square head (3 fragments), iron

8

bolt (fragments), iron

9

?, iron

sail, wool (woven; 2 fragments)

10x9x5

D 8

1

15

21.5x11x5

ca 50x40 en
15x15

sherds, red earthenware

16

sail, wool (woven and sewn; selvage and threads)

L 15

10

treenails (7 fragments), wood

17

bottom of barrel, oak (fragment)

L 39

11

piece of leather

18

stopper? wood

L

12**

heel of a shoe, leather (post-medieval)

19

broom, heather

L 30-40

13

piece of woven sail, wool

5, D 3.5

size

857

14**

bone

26

handle (of handsaw), wood and iron

L 17.5

15

vertebra, bone

27

spur, iron

L 15.5

16

rib(?), bone

28

buckle(?), iron

L 3.6

17

brick (fragment)

29

rosebolt (broken), iron

L 27.3

18**

idem

30

idem

L 23.5

19

idem

31

idem

L 15.3

20

idem

32

flat of the stem construction, iron

L 14.8-41

21

idem

33

ring, iron

L 4.6

22

idem, rests of mortar

34

nails, iron (3)

L 5.9-7.5

23**

(fish) net weight, lime stone

35

idem

L 7.2

24**

idem

36*

idem

25

sample caulking, moss

37

nails (4), iron

L9

26

idem

38

nails (10 different examples), iron

L 5.7-8.9

27

Idem

39

nail with fragment leather, iron and leather

L 9.7

28

? (fragments), iron

40

sintel clamps (6), iron

L 4.5-6

29

pen (with wedge), wood

41*

idem

30

handle of ?, wood

42*

idem

31

sawed off end of a crossbeam, wood

43

clapper, wood and leather

L 25.8

32

sample tar

44

brace-block, wood

L 32.5

33

sample caulking, moss

45

handle of tool(?)/part of anchor(?), wood

L 29

34

idem

46

stirring- or churn stick(?), wood

L 37.5

35

sample, tar

47

stopper, wood

L 9.5

36

sample caulking, moss

48

marlinspike, point of antler from red deer

L 18

37

treenails with wedges, wood

49

human bones (8, A-H)

16 The Almere-I cog
numbers
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find

size
H 31.5

50

rib, bone

L9

51

bone fragment

L 10.5

52

small bone (fragment)

L 3.2

53

bone fragment

L7

54

boulder (wind-abraded rock), quartzite

10x10

55

writing chalk, limestone

6x5

1

jug, stoneware

56

roof tile, red earthenware (fragment)

L 9.8

2

jug, like 1 (fragments)

57

flint

L 2.8

3

jug, stoneware (fragments)

58.

shell from mussel

4

small (funnel) jug, stoneware (fragment)

59

iron(?) slag

L7

5

cooking pot, red earthenware (fragments)

60

clod of fat

D 7.5

6

idem

61

peat (8)

7

idem

62

rope (fragment)

8

idem

63

shoe (fragment), leather

9

D 1.8

idem

64

sheath (fragment), leather

10

tripod bowl, red earthenware (fragments)

65

belt (small fragment), leather

11

idem

66

idem (6), leather

l 0.7-0.9

12

idem

67

idem (small fragment), leather

L 17.5

13

frying-pan, red earthenware (handle of)

68

idem

idem (3 small fragments; one with silver? button),
leather and silver?

L 4-7.5

14
15

idem

H 30

16

frying-pan, red earthenware (fragments)

17

tripod pipkin, red earthenware (fragments)

18

cooking pot, red earthenware (fragments)

19

Kugeltopf?, earthenware (fragment)

20

shovel/spade with fragment of handle, iron and
wood

B 22.5

21

adze with fragment of handle, iron and wood

L 21, handle,
L 44

22

drawbar with fragment handle, iron and wood

L 20.5

23

caulking iron, iron

L 22

24

kidney dagger (blade), iron

L 22.7

25

knife, iron and wood

L 20

69

bag/pouch (fragments), leather

70

coin (Gelre, Willem I), silver

71

idem (Gelre, Reinald IV), silver

72

idem (Utrecht, Frederik van Blankenheim), silver

73-77

caulking material (5 samples), moss

78-82

caulking material with moss lathe (5 samples),
moss and laths

83*

sintel clamp, iron

L 10

17 The Dronten-II cog
numbers

find

size

1

gudgeon, wrought iron

L 16.2

2

rudder fitting with pin, wrought iron

L 14.6, d pen 2

3 A, B en C

three sintel clamps (two still sticking together),
wrought iron

L 3.5, 3,5 and 4

4 A en B

two sintel clamps (sticking together), wrought iron

L 3.8 en 4

5 A en B

sintel clamp en moss filling from seam, wrought
iron/moss

L 5, moss
1.5x1.5

6 A en B

two sintel clamps, wrought iron

L 5 en 5.2

17

whetstone?, coarse-grained sand stone (find no.
OG77/16)

14x9x5

18 A-V

writing chalk, 22 pieces and pieces of chalk (find
nos. OG77/6, 17 en 20

L 1-14
L 10

19

brick, fragment, (find no. OG77/13)

20

cattle, skull fragment with hornpit, bone (find no.
OG77/26)

21 A en B

duck, 2 bones, (find no. OG77/11)

22

sheep/goat, rib, bone (find no. OG77/31)

23

clamp, L-shaped, oak (find no. OG77/15)

24*

caulking, moss (sample M-1) (find no. OG77/2)

7

sintel clamp, wrought iron

L 3.8

25*

shells, Mya arenaria (sample M-2) (find no. OG77/3)

8 A en B

two sintel clamps, wrought iron

L 4.4, en 5.4

26*

unknown material (sample M-3) (find no. OG77/22)

9

sintel clamp, wrought iron

L ca 5

27*

iron concretion, different pieces (find no. OG77/24)

10 A en B

two sintel clamps, wrought iron

L 5.8

28

tar, piece (find no. OG77/29)

11

nail, wrought iron

L 9, kop D 2.5

29 A t/m U

ballast stones, 21 pieces (find no. OG77/32)

12

nail, wrought iron

L 7, kop D 2.2

30*

flint

nail, wrought iron

L ca 8, kop D
2.5 14

13
14

nail, wrought iron

L ca 8, kop D 2.5

15

nail, wrought iron

l ca 7, kop D
2.5 16

11x5

14x7.5x5

22 The Kraggenburg cog

16

nail, wrought iron

l 5.5

numbers

find

size

17

nail, wrought iron

l ca. 3

1*

flint, stone

12x10x6

18

130 boulders and four half red bricks, some fragments and one misfire. One big boulder, the other
ones have the size of a fist.

19
20

flint, stone

10x1.5x4

rope, ?

D2
4.5, 4.4

sample moss caulking

4

2 sintel clamps, 6 nails, flint, iron/stone

sample moss caulking

5*

caulking, lath and sintel clamps, moss/wood/iron

18 The Swifterbant cog
numbers

2*
3*

find

6

split pin, point of antler of red deer

l 19,2

7

sintel clamp, iron (fragment)

3.5x2.5

8

2 lath, wood (fragments)

9

rope (fragment)?

10

3 nails and 2 sintel clamps, iron (fragments)

size

11*

flint, stone
jug, near-stoneware sherd (+ 16, 23,24,39, 45, 50,
51, 2x 52 and 55)

1

storage jar, near-stoneware, not complete (find no.
OG 77/7)

H 29.3

12

2

small beaker, near-stoneware, not complete (find
no. OG 77/18 + 3x 28)

H 8, D voet 6

13

jug, blue grey earthenware, sherd (+ 34, 43 en 59)

14

2 red brick (fragments)

drinking jug, near-stoneware, 7 sherds (find no. OG
77/23 en 28)

15

granite, stone (fragments)

floor tile, fragment, red earthenware, mainly streaky 17x14x 1.7
white engobe and lead glaze (find no. OG 77/10
en 12)

16

sherd, near-stoneware (see 12)

17

nail, iron

18

brick (fragment)

3
4

5

idem, fragment (find no. OG 77/ 12)

10x12.5 x 1.7

6

floor tile, fragment, red earthenware, mainly dark
brown glaze (find no. OG77/5 en 14)

11x8x1.7

7

spindle-whorl, grey yellow earthenware (find no.
OG77/21)

D 3.5

8*

kettle, copper, small model with pouring lip and
iron handle

9

small cooking pot (grape), bronze with iron handle
(find no.OG77/9).

H 15.2

10

spoon augur, fragment, wrought iron (find no.
OG77/8)

L 36.2

spearhead, shaft is mainly missing, wrought iron/
wood (find no. OG77/27)

L 42

11
12

nail, wrought iron (find no. OG77/19)

L 9.5, head D 3

13

three nails, wrought iron (find no. OG77/25)

L > 4, head D 2,2

14

sintel clamp, wrought iron (find no. OG77/1)

L 3.8

15

sintel clamp, wrought iron (find no. OG77/30)

L ca. 4.5

16

whetstone quartz phillyte (find no. OG77/4)

L 64.5

D 3.5

7x1.5-4x3

L5

19

bone (fragment)

L2

20

sintel clamp, iron (fragment)

3x2

21

3 red brick (fragments)

22

coal, piece

23

sherd, near-stoneware (see 12)

24

sherd, near-stoneware (see 12 en 54)

25

jug, near-stoneware, sherd (+58)

2,5x2

26

large brick (‘kloostermop’ with soot traces)

28x14x6,5

27

nail, iron

L4

28*

pen, wood

L 14, D 3

29

nail, iron

L 3.5

30

Kugeltopf sherds, earthenware and small bone

31

nail, iron

L 3.5

32

axe with handle, iron/wood

23.5, handle
L 33

33

large brick (‘kloostermop’ with soot traces)

27.5x13.5x6,5
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34

Kugeltopf sherd, earthenware

6x4

35

L-shaped piece of wood

5x4

36

nail, iron

L3

37

nail, iron

L4

38

nail, iron

L 3.5

39

jug, near-stoneware, sherd (+44)

40

nail, iron

41
42
43
44
45
46
47

860

whetstone, possible soot traces, red sand stone
peat, peat bog

L 2.5
15x12x9
31x10x7

sherd, blue grey earthenware (see 13)
sherd, near-stoneware (see 39)
sherd, near-stoneware (see 12)
adze, iron
large brick, (‘kloostermop’, fragment)

48

2 nails, iron

49

bone fragment

50

sherd, near-stoneware (see 12)

51

sherd, near-stoneware (see 12)

52

sherd, near-stoneware (see 12)

53

peat log

54

sherd, near-stoneware (see 24)

55

sherds, near-stoneware (see 12)

56*

sherds, near-stoneware and Kugeltopf?

57

nails, iron

58

sherd, near-stoneware (see 25)

59

2 sherds, blue gray and Kugeltopf ware (see 13)

60

fire tongs, iron (2 fragments)

L 20
15x14x6

L 4.5

23x12x3-7

24 The Enkhuizerzand cog
numbers

find

size

1*

three pieces of handmade red bricks

22.5x10.5x5.5

2*

brick fragment

3*

idem

4*

idem

5*

idem

6*

idem

7*

idem

8*

idem

9*

idem

10*

idem

11*

eight fragments of brick

12*

boulder, red granite

13*

flint

14*

(fish) net weight, limestone

15*

two sherds of red earthenware from two different
small pots

16*

fragment rib, bone

17*

fish net weight, lead

18*

eight nails, wrought iron

19*

two sintel clamps, wrought iron

Appendices
6 The Nijkerk-II cog
Pollen spectrum of the moss caulking
E. Mook-Kamps
Interpretation
For the moss caulking of the Nijkerk-II cog (sample 17) a pure mix
of moss has been used. The condition of the investigated sample
was bad. The sample was very corroded and contained few pollen.
Trees 38%, herbaceous plants 62%
Alder 18%, hazel 8%, birch 3%, oak 4%, beech, willow, lime and
elm 0,5%.
Heather 36%, cereals 11%, grasses en cyperus grasses 5%, arable weeds 4%, e.g. mugwort, Cruciferae and narrowleaf plantain.
Local: peat moss 120%, bracken and dryopteris ferns 1%.
Indetermined: 0%.
Oligotropic conditions. A large peatland, adjacent to reclaimed
land, heathland and trees of many types growing in an open
landscape.

Examination of the bones

		

F. Laarman
Introduction
This study covered the bone-material that has been found during the excavation of a number of cogs in the IJsselmeerpolders
(Zuidelijk Flevoland: lot Zo 36 [chapter 6], lot Zo 43 [chapter
8], lot Zn 42 II [chapter 14], lot Zn 43 [chapter 15], lot Zw 13
[chapter 16]. Oostelijk Flevoland: lot On 5 [chapter 11], lot Og
77 [chapter 18] and Noordoostpolder: lot Na 57 [chapter 10]). A
complete sheep has been found and also 406 bones from mammals, 17 bones from birds and 116 bones from fishes with a total
weight of roughly 10.5 kg. The preservation of the bones varies
from good to excellent.
If we compare the bones with the four classes for a morphologic
assessment for the quality of bone1, then all the bones belong to
class 1. The bones are determined with the help of the reference
collection of the RCE. In this study attention has been given to
traces of chopping, cutting, bite marks and burning as well as
traces of rounding. The description/determination of the bones
and the results of this study are presented per cog in the appendices.
Expectation pattern
The bones expected aboard cogs mainly sailing between Hanseatic towns, would be from pieces of meat ready for consumption
during the voyage and in addition from complete animals (pets
and/or cargo/living stock). Luxurious food is not to be expected,
instead less expensive pieces of ox, sheep/goat and pig and possibly fowl or fish.
In this study we assume that the remains of the bones represent

1.

Huisman et al., 2006.
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the meat provisions, unless we have reason to assume another
conclusion, as the refuse from meals was thrown overboard. It
is difficult to distinguish the bones from sheep and goat (except
for the skull), so they have been put into a single category called
sheep/goat.

The high percentage of rounded material in category 2 of table 3
is remarkable and also that rounded material is present in each
category. Chop marks are relatively dominant in category 1 and
are the lowest in category 7. This is the reason why the average
weight in category 7 is the largest by far. This is not an indication
for meat ready for consumption, as would be expected on board
ship. Tabel 4 gives an overview of the position of cattle bones in
the skeleton.

Conclusion
In this study the bones from eight cog wrecks only partly confirmed the expected pattern of meat ready for consumption
expected on board ship. Especially in the bigger complexes (the
Nijkerk II cog, chapter 6 and the Rutten cog, chapter 10), other
bones also had drifted into the ship. We can conclude that a
wreck is not always a closed find complex, a conclusion already
evident in studies of ship wrecks from the Dutch Waddenzee2, as
ship wrecks often protrude above the seabed for a long time or
become partly visible due to the current. Bones, sherds and other
debris from elsewhere may be washed onto the irregular seabed
above the wreck by the current and may be found later in the
upper layers of the disturbed soil.

The lower legs, and to a lesser extent, the head skeleton are
considered offal. One does not expect offal on a ship, unless the
cargo consisted of offal. In this case, the cattle bones of category
1 may belong to the ship. However, that is definitely not the case
for the cattle bones of category 2, because this is exclusively offal.
In the other categories one can see a mix of consumption and
offal remains.
To summarise, the bones of category 1 may have been on board
of the ship and the bones from the categories 2 and 7 cannot
have been. The bones from the other categories are probably a
mix of bones from the ship and bones from a settlement that had
been washed into the wreck.

Results Nijkerk-II cog
During the study of the remains of the Nijkerk-II cog, 260 bones
were collected. The researcher classified the bones into seven
categories, based on the find circumstances. The results of the
study of animal species are presented per find category as seen in
the tables 1 and 2.
Both table 1 and 2 show that category 4 is the largest and contains a lot of different species, many more than one would expect
as food on a ship and also quite unexpected ones as a ration on a
cog, such as horse, red deer, black-throated diver and crane. The
bones in the categories 2, 3, 4 and 6 also contain bones of pets
(dog/cat). When a cog perishes with a pet on board, one would
expect a more or less complete skeleton. However, this is not the
case here. The diversity of category 4 and the presence of dogs
and cats indicate that the bones from the cog must have become
mixed with material from a settlement. In table 3 we see some
parameters of the bone-study per category.

Table 1. Number of bones per animal species per find category
Category 1 Category 2 Category 3 Category 4 Category 5 Category 6 Category 7
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cattle

5

6

10

47

7

22

pig

-

-

3

14

3

5

27
6

sheep/goat

2

-

1

23

-

9

-

horse

-

1

-

4

1

5

9

red deer

-

-

-

-

1

-

-

dog

-

1

-

2

-

5

-

cat

-

-

1

8

-

4

-

large mammal

-

-

2

4

-

3

-

medium mammal

-

-

-

5

-

1

-

small mammal

-

-

-

1

-

-

-

mammal

-

-

-

2

-

-

-

chicken

-

-

1

1

-

-

-

duck

-

-

-

2

-

1

-

goose

-

-

-

2

-

-

-

black-throated
diver

-

-

-

1

-

-

-

crane

-

-

-

1

-

-

-

bird indet.

-

-

-

1

-

-

-

2.

Laarman & Lauwerier, 2006.

Table 2. Weight in grams of the bones per animal species per find category
Category 1
cattle

Category 2

Category 3

Category 4

Category 5

Category 6

Category 7

123.7

122.0

89.9

737.9

266.7

422.1

1967.8

pig

-

-

20.5

139.1

84.6

44.2

220.9

sheep/goat

6.6

-

1.9

136.7

horse

-

-

373.4

49.9

-

-

37.4

-

4.6

red deer

-

dog

-

20.7
39.2

-

35.8

-

355.4

1444.5

-

-

-

24.4

-

cat

-

-

3.7

16.2

-

14.8

-

large mammal

-

-

7.4

23.1

-

14.3

-

medium
mammal

-

-

-

16.5

-

3.1

-

small mammal

-

-

-

1.7

-

-

-

mammal

-

-

-

3.6

-

-

-

chicken

-

-

1.3

3.6

-

-

-

duck

-

-

-

1.4

-

0.6

-

goose

-

-

-

5.2

-

-

-

black-throated
diver

-

-

-

3.7

-

-

-

crane

-

-

-

7.8

-

-

-

bird indet.

-

-

-

2.1

-

-

-

Table 3. Some bone-data per find category
N bones

rounded (%)

chop marks (%)

average weight

Category 1

7

43

71

18.6

Category 2

8

75

13

22.7

Category 3

18

33

39

6.9

Category 4

118

36

16

12.5

Category 5

12

50

17

36.6

Category 6

55

38

13

16.6

Category 7

42

52

5

86.5

Table 4. The number of cattle bones per element category per find category
head skeleton

axial skeleton

front leg

hind leg

lower legs

Category 1

-

4

1

-

-

Category 2

3

-

-

-

3

Category 3

-

4

4

-

2

Category 4

13

14

5

4

11

Category 5

2

3

-

1

1

Category 6

1

4

7

4

6

Category 7

9

6

5

3

4
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r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months

269

866

66.4

270A

cattle 1x lower jaw tooth (looks older than the ship)

6.3

270B

cattle 1x fragment tooth (looks older than the ship, fossile?),
rounded

8.0

271

cattle 1x mandibula (l) calf, rounded

39.0

272

pig 1x canine ♂

11.7

273

cattle 1x mandibula (r) incl. P4 M1

52.6

274

cattle 1x mandibula (r) incl. M3 (chop mark)

48.8
12.9

275

cattle 1x upper jaw tooth

276

pig 1x cranium (l)

277

cattle 1x centrotarsale (r) ve small model, rounded

23.3
20.7

9.7

description

231

horse 1x tibia (l) d ve Bd = 67 mm, lightly rounded

332.6

232

horse 1x tibia (r) d onv, rounded

2646

281

cattle 1x cranium (jaw joint) (traces of cutting), rounded

10.8

233

cattle 1x radius (l) p ve Bp = 60 mm, rounded

88.4

282

dog 1x tibia (r) G1 = 191 mm, fibula stuck -> old, rounded

39.2

weight
in grams

invent. no
Zo36-

List of determinations of the bones from the Nijkerk-II cog

cattle 1x horn pit (r) outline base 102 mm, outside length 140
mm

278

horse 1x PIII small model, rounded

279

cattle 1x PII ve

9.3

280

cattle 1x PII ve small model, rounded

5.6

234

horse 1x tibia (l) d onv, rounded (belongs to 232)

134.6

283

cattle 1x maxilla (l), rounded

235

horse 1x metacarpus (l) ve Gl = 222 mm, rounded

170.6

284-1

cattle 1x ulna (r) (chop mark), rounded

236

cattle 1x metacarpus (l) ve Gl = 179 mm

136.2

284-2

cat 1x humerus (l) (chop mark), lightly rounded

3.7

237

cattle 1x metatarsus (r)

84.2

284-3

pig 1x humerus (r) traces of bite marks, rounded

10.9

6.6
29.7

238

cattle 1x metatarsus (l) juv, rounded

36.3

284-4

chicken 1x tibiotarsus (l)

239A

cattle 1x femur (l), rounded

58.6

284-5

cattle 1x thoracic vertebra (protrusion) (chop mark)

14.4
10.6

1.3

239B

cattle 1x tibia (r) d onv (traces of burning)

25.2

284-6

cattle 1x thoracic vertebra (protrusion) weathered

240

horse 1x astragalus (r), rounded (fossil appearance)

69.2

284-7

pig 1x rib

4.7

241

cattle 1x humerus (l) p+d ve, rounded

298.7

284-8

sheep/goat 1x rib (chop mark)

1.9

242A

cattle 1x humerus (l) d ve, rounded

240.8

284-9

cattle 1x rib (chop mark)

2.5

242B

cattle 1x humerus p ve

32.1

284-10

cattle 1x rib (chop mark)

9.5

243

cattle 1x humerus (l) d ve, rounded

244

cattle 1x rib weathered, rounded

150.2

284-11

cattle 1x humerus, lightly rounded

4.9

35.0

284-12

large mammal 1x pipe bone

2.6

245

cattle 1x rib, rounded

24.9

284-13

cattle 1x tarsale

3.1

246A

cattle 1x rib, (chop mark), lightly rounded

18.1

284-14

cattle 1x scapula, lightly rounded

5.5

246B

sheep/goat 1x rib, (chop mark), lightly rounded

247A

cattle 1x rib, (chop mark)

247B

sheep/goat 1x rib

248

cattle 1x rib, (chop mark)

6.0

284-15

cattle 1x scapula

3.3

12.9

284-16

large mammal 1x pipe bone

4.8

0.6

284-17

pig 1x pelvis (r) (chop mark)

4.9

14.3

284-18

cattle 1x PIII weathered, lightly rounded

6.4

249

cattle 1x rib (chop mark)

39.0

285-1

horse 1x femur (l) juv, lightly rounded

81.2

250

cattle 1x metacarpus, rounded

12.1

285-2

cattle 1x femur (l) weathered

65.6

251

pig 1x scapula (r) ve

252

horse 1x scapula (l), rounded

51.4

285-3

paard 1x humerus (r) weathered, lightly rounded

68.3

201.6

285-4

cattle 1x tibia (l) juv, lightly rounded

23.6

253

pig 1x scapula (l) onv

16.1

285-5

horse 1x PI ve Gl = 75 mm, rounded

44.2

254

pig 1x scapula (l) (chop mark) wild boar?

25.0

285-6

cattle 1x humerus (r) d ve (chop mark), rounded

77.4

255

cattle 1x pelvis (r)

63.7

285-7

cattle 1x astragalus (l) (chop mark)

26.2

256

horse 1x calcaneum (l) (traces of bite marks), rounded

50.1

285-8

cattle 1x atlas, rounded

24.5

257

horse 1x ulna (l), rounded

41.1

285-9

cattle 1x turner weathered, rounded

23.3

258

cattle 1x ulna (r) p onv, rounded

47.6

285-10

cattle 1x calcaneum juv

27.2

259

cattle 1x thoracic vertebra (chop mark traces on or traces of bite
marks dog?)

30.8

260

cattle 1x halswervel onv, rounded

24.6

261

cattle 1x lumbar vertebra onv, rounded (hole in protuberance)

54.5

262

horse 1x turner ve, rounded

263

cattle 1x sacrum weathered

264

horse 1x pelvis (r) (fossil appearance, strangely warped)

265

cattle 1x cranium

266

pig 1x cranium wild boar?

180.1
54.1
252.4
15.0
107.0

267

cattle 1x cranium (not smashed)

178.9

268A+B

cattle 1x cranium (not smashed) horn pits cut off

147.7

285-11

sheep/goat 1x scapula (l) (traces of cutting)

285-12

horse 1x pelvis (l), rounded

285-13

pig 1x pelvis (r) (chop mark), lightly rounded

285-14

pig 1x rib (chop mark)

285-15

cattle 1x rib (chop mark)

33.4
179.7
20.3
8.8
11.8

285-16

cattle 1x rib weathered

6.9

285-17

cattle 1x rib (chop mark)

15.0

285-18

cattle 1x lumbar vertebra (chop mark) weathered

15.7

285-19

pig 1x lumbar vertebra onv

55.1

285-20

sheep/goat 1x upper jaw tooth adult

27.6

285-21

cattle 1x cranium, lightly rounded

29.3

285-22

cattle 1x maxilla (r) (fits on 24A)

32.5

285-75

pig 1x PI ve, rounded

4.1

285-23

d 1x cranium

10.9

285-76

sheep/goat 1x PI ve, rounded

0.8

285-24A cattle 1x maxilla (r) (fits on 22)

69.9

285-77

pig 1x PI onv, rounded

2.0

285-24B cattle 1x upper jaw tooth adult

27.6

285-78

cattle 1x PIII, rounded

6.2

285-25

cattle 1x cranium

285-26

cattle 1x scapula (r), lightly rounded

285-27

cattle 1x cranium

7.8

285-79

cattle 1x PIII

17.2

285-80

cattle 1x PIII weathered

10.6
8.5

8.4

285-81

cattle 1x centrotarsale (l) (past bij 108)

2.9

285-28

sheep/goat 1x rib

7.1

285-82

pig 1x scapula (r), rounded

285-29

dog 1x rib

3.4

285-83

cattle 1x ulna (r) (chop mark)

13.0

285-30

dog 1x rib

1.2

285-84

cattle 1x centrotarsale (r) muis! (maatje van 81)

11.9
16.6

5.8

285-31

small mammal 1x rib

1.7

285-85

cattle 1x cranium weathered

285-32

goose 1x furcula

1.1

285-86

sheep/goat 1x halswervel juv

7.4

285-33

sheep/goat 1x rib

1.5

285-87

sheep/goat 1x lumbar vertebra

6.3

285-34

sheep/goat 1x rib

285-35

cattle 1x rib (chop mark)

1.9

285-88

cat 1x thoracic vertebra juv

11.8

285-89

cattle 1x thoracic vertebra, rounded

10.3

0.5

14.2

285-36

pig 1x rib, rounded

4.8

285-90

cattle 1x thoracic vertebra (chop mark)

285-37

sheep/goat 1x rib, rounded

5.7

285-91

cattle 1x cranium (l) (oogboog)

9.2

285-38

medium mammal 1x thoracic vertebra (protrusion)

3.4

285-92

sheep/goat 1x cranium (l)

5.3

285-39

cattle 1x rib (chop mark)

6.7

285-93

cat 1x pelvis (l), rounded

3.1

285-40

sheep/goat 1x rib

2.6

285-94

cattle 1x pelvis (r)

9.8

285-41

sheep/goat 1x rib, rounded

2.3

285-95

sheep/goat 1x calcaneum (r) juv

1.9

285-42

cattle 1x rib, rounded

6.9

285-96

cattle 1x tibia (r), rounded

9.3

285-43

cattle 1x rib, rounded

2.2

285-97

cattle 1x rib (chop mark)

8.9

285-44

cattle 1x hyoïd

1.5

285-98

pig 1x mandibula (r), rounded

9.2

medium mammal 1x pipe bone juv

285-45

sheep/goat 1x scapula (chop mark)

2.8

285-99

285-46

sheep/goat 1x rib (chop mark)

1.0

285-100 cattle 1x ulna, lightly rounded

285-47

goose 1x tarsometatarsus (r), rounded

285-48A pig 1x metapode onv. rounded

2.6
14.0

4.1

285-101 large mammal 1x pipe bone, rounded

6.4

5.6

285-102 cattle 1x scapula

4,6

285-48B pig 1x metapode onv.

6.3

285-103 mammal 1x scapula

2.1

285-48C sheep/goat 1x PI onv.

1.0

285-104 mammal 1x indet., rounded

1.5

285-49

duck 1x carpometacarpus (r)

0.6

285-105 cattle 1x cranium

3.7

28550+51

sheep/goat 1x metatarsus ve

9.1

285-106 cattle 1x horn pit

5.0

285-52

sheep/goat 1x metapode ve

1.1

285-53

cat 1x fibula

0.9

285-54

black-throated diver 1x tibiotarsus (r), rounded

3.7

285-55

cat 1x femur (l) Gl = 92 mm, rounded

3.9

285-56

cat 1x humerus (l), rounded

4.5

285-57

bird indet. 1x pipe bone

2.1

285-58

chicken 1x femur (l) Gl = 73 mm, rounded

3.6

285-59

cat 1x tibia (l) juv

1.3

285-60

duck 1x ulna (l) Gl = 64 mm

0.8

285-61

cat 1x tibia juv, rounded

0.8

285-62

cat 1x femur (l) juv, rounded

1.2

285-63

crane 1x humerus (r), rounded

7.8

285-64

medium mammal 1x pipe bone weathered, rounded

4,8

285-65

sheep/goat 1x tibia (l), rounded

6,5

285-66

medium mammal 1x pipe bone

3.9

285-67

large mammal 1x pipe bone

3.8

285-68

large mammal 1x pipe bone

2.5

285-69

medium mammal 1x pipe bone

1.8

285-70

cattle 1x PII ve

9.6

285-71

cattle 1x PII ve weathered, rounded

6.3

285-72

sheep/goat 1x radius (l) p ve (chop mark)

1.3

285-73

sheep/goat 1x PII ve

0.7

285-74

sheep/goat 1x PI ve, rounded

1.8

285-107 cattle 1x halswervel (chop mark)

6.4

285-108 cattle 1x tarsale (past bij 81)

3.5

285-109 pig 1x pelvis (r) (chop mark)
285-110 large mammal 1x pipe bone, rounded

2.7
10.0

285-111 cattle 1x mandibula

6.0

285-112 pig 1x radius (r) d onv, rounded

3.4

285-113 sheep/goat 1x femur p onv

1.8

285-114 pig 1x femur p onv (chop mark)

2.2

285-115 cattle 1x carpale weathered (chop mark)

4.7

285-116 pig 1x vertebra (disc) onv

1.6

286-1

pig 1x humerus (r) d ve, rounded

39.1

286-2

pig 1x humerus (r) d ve, rounded

30.8

286-3

cattle 1x astragalus (l) (chop mark), rounded

40.0

286-4

cattle 1x tibia (l), rounded

75.7

286-5

horse 1x tibia (l) weathered

49.9

286-6

pig 1x pelvis (r) (chop mark)

14.7

286-7

cattle 1x cranium

9.8

286-8

cattle 1x cranium

3.8

286-9

red deer 1x rib

37.4

286-10

cattle 1x rib, rounded

48.5

286-11

cattle 1x turner, rounded

28.4

286-12

cattle 1x lumbar vertebra onv traces of bite marks

60.5

287-1

horse 1x ulna (r) weathered, rounded

73.0

287-2

cattle 1x sacrum weathered, rounded

27.4

867
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287-3

horse 1x rib, rounded

30.7

287-30

sheep/goat 1x metatarsus

287-4

cattle 1x rib (chop mark)

10.5

287-31

cattle 1x astragalus (r), rounded

6.4
22.6

287-5

dog 1x rib

2.1

287-32

cattle 1x carpale (r)

4.4

287-6

sheep/goat 1x rib

3.0

287-33

pig 1x astragalus (r) (chop mark)

5.2

287-7

sheep/goat 1x rib (chop mark)

3.8

287-34

sheep/goat 1x astragalus (r) weathered and rounded-> game?

3.6

287-8

sheep/goat 1x rib (chop mark)

5.2

287-35

dog 1x metapode ve

3.9

287-9

dog 1x rib

1.7

287-36

horse 1x PI + PII ve pathologically fused, rounded

287-10

sheep/goat 1x rib (chop mark)

1.6

287-37

pig 1x PI onv

3.2

287-11

sheep/goat 1x rib (chop mark)

1.2

287-38

cattle 1x PIII, rounded

5.2

287-12

cattle 1x scapula (r) (chop mark)

287-13

cat 1x scapula (r)

287-14

cat 1x humerus (l) d ve, rounded

287-15

dog 1x radius (r) p ve, lightly rounded

287-16

dog 1x metapode ve

287-17

horse 1x humerus (l) weathered, rounded

287-18

77.1

42.7

287-39

cattle 1x PIII

9.6

1.7

287-40

cattle 1x PIII

7.0

5.2

287-41

pig 1x atlas, rounded

14.8

13.4

287-42

cattle 1x thoracic vertebra ve, rounded

41.4
34.5

3.3

287-43

cattle 1x thoracic vertebra onv (chop mark), rounded

151.2

287-44

cattle 1x scapula

horse 1x femur (l) p onv weathered, rounded

23.4

287-45

cattle 1x pelvis (l) juv bite marks hond, rounded

287-19

pig 1x humerus (l)

14.8

287-46

sheep/goat 1x pelvis (r) juv

4.4

287-20

pig 1x metapode d onv, rounded

6.2

287-47

cat 1x pelvis (r), rounded (does not fit on 285-93!)

1.6

8.0
17.4

287-21

cat 1x tibia (r) p ve

6.3

287-48

cattle 1x radius (l) p ve damaged (hole) weathered, rounded

287-22

cattle 1x tibia (r) onv, rounded

28.4

287-49

cattle 1x horn pit

18.9
9.7

287-23

cattle 1x radius (r) d ve

21.0

287-50

sheep/goat 1x horn pit

6.6

287-24

cattle 1x radius (l) d ve, rounded

27.9

287-51

large mammal 1x pipe bone

7.3

287-25

cattle 1x radius (r) d onv

26.4

287-52

large mammal 1x pipe bone

2.5

28726+28

cattle 1x femur juv

16.0

287-27

cattle 1x tibia

287-29

medium mammal 1x pipe bone

31.7
3.1

287-53

cattle 1x carpale (r), afgerond

8.1

287-54

cattle 1x scapula

3.3

287-55

large mammal 1x pipe bone

4.5

287-56

duck 1x coracoïd (r)

0.6

Dendrochronological report RING
E. Jansma & A.E.M. Hanraets

RAPPORTAGE
Object/vindplaats: Ketelhaven, kavel: OZ-36 (kogge).
-----------------------------------------------------------------------------------------------------------------------Datum monstername
:
Datum aanvraag
: december 1993
-----------------------------------------------------------------------------------------------------------------------Aanvrager:
Naam
: R. Oosting
Instantie
: Museum voor Scheepsarcheologie
Stad
: Lelystad
-----------------------------------------------------------------------------------------------------------------------Onderzoekers:
Naam
: E. Jansma, E. Hanraets
Instantie
: RING
Datum onderzoek
: maart 1994
-----------------------------------------------------------------------------------------------------------------------Vondstno./object Dendronaam kern
spint
wankant
n
WD/SB, m.7
kko070
+(5-10)
68
OO, m. 10
kko100
+2
25
77
CL oplanger, m.11 kko110
+ ±10
93
J oplanger, m.12 kko120
+2
92
WC2/SB, m.13
kko130
+2
61
WB/SB, m.14
kko140
24
135
M-15, m.15
kko151
19
79
N oplanger, m.16 kko160
110
M wrang, m.17
kko171
+ ±4
26
86
QQ spant, m.18
kko180
+5
24
150
CT oplanger, m.19 kko190
+3
19
90
kern
spint
wankant

=
=
=

(afstand tot) de eerstgevormde (oudste) jaarring in de stam
aantal ringen spinthout
laatstgevormde jaarring (direkt onder bast), nodig voor een absolute
datering van de veldatum
n
=
totaal aantal jaarringen in houtmonster
-----------------------------------------------------------------------------------------------------------------------DATERING
Geen van de monsters kon afzonderlijk gedateerd worden met een van de ons ter beschikking
staande referentiechronologieen. Alle monsters behalve
m. 12 en 13 konden echter onderling gedateerd worden en worden gemiddeld tot een
objectcurve, kkostd. Deze werd vervolgens absoluut gedateerd:

869

Dendronaam

ReferentieChronologie

Datering

%PV

t

P

kkostd
kkostd

Apeldoorn
O. Nederland/
Westfalen

1173-1334AD

68.7

5.53

0.001

1173-1334AD

61.8

4.91

0.01

Toelichting op de statistische variabelen:
%PV
= "Gleichlaufigkeit" (Duitse term) of "Percentage Agreement" (Engelse term); het
percentage van de ringen in het onderzochte jaarringpatroon die aan de
referentiechronologie identieke toe- en afnames van de breedte vertonen op de
door de datering van het patroon aangegeven positie t.o.v. de
referentiechronologie. De significantie van dit percentage is een functie van de
lengte in jaren van het onderzochte jaarringpatroon (zie bijgevoegd
documentatiemateriaal).
t
= De waarde die resulteert uit een Student_ t-test op de kruiscorrelatie die
behoort bij de beste "match" tussen het onderzochte jaarringpatroon en de
referentiechronologie.
P
= Het significantieniveau behorend bij de gevonden waarde van gl. Wanneer dit
niveau bijvoorbeeld 0.001 is, betekent dit dat de datering juist is met een
waarschijnlijkheid van 99.9%
De datering van de afzonderlijke monsters t.o.v. de referentiechronologieen is:
Dendronaam
kko070
kko100
kko110
kko120
kko130
kko140
kko151
kko160
kko171
kko180
kko190

Referentiechronologie

Datering
1238-1305AD
1258-1334AD
1220-1312AD
niet dateerbaar
niet dateerbaar
1199-1333AD
1247-1325AD
1202-1311AD
1233-1318AD
1173-1322AD
1236-1325AD

-----------------------------------------------------------------------------------------------------------------------INTERPRETATIE VAN DE DATERINGEN
Object
Einddatering
veldatum
OZ-36 (kogge)
1334 + 1 (de laatste ring wordt nooit gemeten)
1335/1336 AD
Gezien de positie van de spintgrens (zie bijgevoegde figuur) is het onwaarschijnlijk, dat de
houtmonsters afkomstig zijn uit gelijktijdig gevelde bomen. In volgorde van ouderdom schatten
we de veldatum van de houtmonsters die spinthout bevatten, en uitgaande van een gemiddeld
aantal spintringen van 27 ± 7, als volgt:
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Dendronaam
kko170
kko180
kko190
kko150
kko140
kko100

Einddatering
1319
1323
1326
1326
1334
1335

veldatum
1319-1326 AD
1323-1331 AD
1326-1339 AD
1326-1339 AD
1334-1342 AD
1335-1342 AD

Hoewel deze schattingen ten dele overlappen, is duidelijk dat de veldatum van kko170 niet
kan samenvallen met die van kko100 en kk0140, en waarschijnlijk evenmin samenvalt met die
van kko150 en kko190, hetgeen betekent dat we hier met ten minste twee 'bouwfasen', of
tenminste 1 reparatie, te maken hebben, en misschien zelfs met meer.
------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------
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8 The Nijkerk-I cog
Examination of the bones 			
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from eight cogs see appendix. of the
Nijkerk-II cog.
Results Nijkerk-I cog
During the investigation of the Nijkerk-I cog, 24 bones are counted. Table I shows the number of bones and the weight in grams.
With the exception of the cranium of cattle (41) and a molar from
the upper jaw of a sheep/goat (62) the bone collection meets
the expectations of bones found aboard a ship. They belong to
meat ready for consumption with a lot of chop marks. Five out of
seven cattle bones show chop marks, as do ten out of fourteen
sheep/goat bones. There were no bones at all that were rounded.
The weight of the bones, without the numbers 41 and 62 is 273
grams, which represents 3,5 kg meat by a conversion factor. If we
assume that a person eats 250 grams meat per day, this amount
is enough for four persons for 3,5 days.

Table 1. Number of bones per animal species and weight

cattle
sheep/goat
medium mammal

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

N

Grams

8

443.3

15

82.6

1

2.2

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months
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description

41

cattle 1x cranium + horn pit (r) outline base = 130 mm

42

cattle 1x atlas (chop marks)

weight in
grams

Invent. no.
Zo 43-

List of determinations of the bones from the Nijkerk-I cog

255.5
27.6

43

cattle 1x pelvis (l) (chop marks)

62.2

44A+B

sheep/goat 1x femur (l) d onv

19.3

45A

sheep/goat 1x humerus (l) d ve

45B

sheep/goat 1x radius (r) p ve

7.7
11.5

46

sheep/goat 1x pelvis (l) (chop marks)

7.7

47

cattle 1x rib

5.4

48

cattle 1x rib (chop marks)

49

sheep/goat 1x rib (chop marks)

11.4
4.1

50

cattle 1x rib (chop marks)

51

sheep/goat 1x rib (chop marks)

4.0

52

sheep/goat 1x rib (chop marks)

5.7

53

sheep/goat 1x rib (chop marks)

54

cattle 1x rib (chop marks)

19.8

4.2
15.2

55

sheep/goat 1x rib (chop marks)

3.5

56

sheep/goat 1x rib (chop marks)

2.0

57

sheep/goat 1x point of thoracic vertebra (chop marks)

1.8

58

sheep/goat 1x rib (chop marks)

1.6

59

sheep/goat 1x rib

1.4

60

medium mammal 1x scapula

2.2

61

sheep/goat 1x point of thoracic vertebra

2.1

62

sheep/goat 1x molar

6.5

63A+B

cattle 1x radius (r)

46.2

Alder carr, growth and drowning in the IJsselmeerregion, an aspect of the Dutch coastal development		
D.G. van Smeerdijk
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9 The Ens cog
Pollen spectrum of the moss caulking		
E. Mook-Kamps
Interpretation
The conservation of the moss caulking (sample 19) is bad and
contains a lot of charcoal
Trees 48%, herbaceous plants 52%.
Birch 20%, alder and oak 11%, juniper 3%, hazel, hornbeam,
beech, willow and bog mirtle 1%.
Heather 22%, grasses 14%, cereals 7%, arable weeds 5% (Cruciferae, mugwort, dock, narrowleaf plantain and black-bindweed).
Goosefoot and sea plantain may indicate saline conditions.
Local: horsetail 22%, burr-reed and Dryopteris fern 1%, Spagnum
moss 5%.
Indeterminates: 1,3%.
Oligotrophic peatland. The pollen spectrum looks like sample 17
(the Nijkerk-II cog) 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.
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10 The Rutten cog
Pollen spectrum of the moss caulking
E. Mook-Kamps
Interpretation
Pure peat moss was used to caulk the Rutten cog (sample 6); the
conservation of the moss was reasonable.
Trees 60%, herbs 40%.
Oak 22%, birch 12%, elder 7%, beech 5%, hornbeam 3%, hazel
2,5%, willow 1,3% and den 9%.
Heather 14%, grains 8%, grasses 7%, cyperus grasses 2%, field
weeds 6%, among which cornflower, small plantain, sorrel and
knotgrass.
Locally small percentages for water lilly, Pteridium aquilinum,
dryopteris ferns and peat moss (4%).
Indeterminates: 2,5%.
Reasonable nutrient-rich circumstances. It looks like a disturbed
area with a small moor, fields and a forest with oak, beech and
hornbeam. The cornflower may be an indication for the cultivation of rye.
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fusion phases of the pipe bones, this sheep was about 12 months
old. It may have been brought on board as livestock and drowned
during the sinking, but since the tail and hoof bones are absent, it
is possible that it was a skinned carcass.

Examination of the bones			
F. Laarman
Results Rutten cog
For the introduction, the pattern of expectations and the conclusion of the study of bones from the Rutten cog see appendix of
the Nijkerk-II cog.
It seems as if this ship was excavated more carefully, because
even small fish remains and bone splinters were collected. In this
wreck, 106 bones and a nearly complete sheep skeleton were
found. With the exception of the complete sheep, all bones and
their weight (in grams) are presented in table 1.
Table 2 shows that bones from all parts of the skeleton are present, but the emphasis lies with the axial part, especially ribs. Six
out of twenty seven cattle bones and 24 out of 43 sheep/goat
bones have chop marks. In addition traces of rounding have been
noted on four cattle bones. In addition to waste from consuming
meat, offal is also present in this cog. In addition to the bones
mentioned in the tables, the remains of a complete sheep have
been found with 87 bones and a weight of 1126,4 grams.
Find number 48 contained nearly all the bones of this sheep, but
small bones have also been found at the numbers 181, 219, 225
en 226. According to the dental information, combined with the

Apart from the bones of mammals and birds, a number of fish
bones and scales were found. The species and numbers are presented in table 3.
It is of course the question if these fish remains were food supply
or entered the wreck after it sunk in one way or another. According to Dorleijn3, it was not possible to fish coldfish and whiting in
the former Zuiderzee. This is probably related to the period that
the Zuiderzee was salty (ca 1600-1932). How the fishing conditions were at the time of the wrecking of the Rutten cog (second
part of the 13th century) in the then ‘sweet water’ Almere sedimentation phase is hard to tell. It seems likely that these species
were aboard as food supply. The other species may have come
into the wreck later, after it had sunk, as was determined with the
Biddinghuizer Colfschip4. How, finally, a human calf bone ended
up in this wreck is a puzzle. Is it the last remnant of a drowned
seaman or passenger?

Table 1. Number of bones per animal species and their weight

cattle
sheep/goat

N

Grams

27

446.3

43*

161.3

pig

3

5.2

large mammal

3

17.8

medium mammal

1

2.0

23

23.2

human

1

2.8

chicken

4

3.9

duck

1

0.5

indet. mammal

* find number 48, a complete sheep, is not included in the table.

Table 2. Number of bones per element category for cattle en sheep/goat
head skeleton

axial skeleton

front legs

hind legs

lower legs

cattle

3

16

4

1

3

sheep/goat

2

30

4

4

3

Table 3. Number of fish bones per species
bones
7

-

whiting

1

-

pike

9

-

17

29

perch
bream
indet. fish
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scales

codfish

3.
4

1

-

12

40

Dorleijn 1987Lauwerier & Laarman, 2006

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months

133

perch 1x epihyale, 2x interoperculum

133

pike 1x suboperculum

133

indet. 1x small bone

133

perch 1x supracleithrale, 1x frontale, 2x operculum, 1x
dentale,

0.6

2x preoperculare, 5x vertebra

Description

weight
in grams

Findno.
A57-

List of determinations of the bones from the Rutten cog

18

sheep/goat 1x cervical vertebra ve

25.8

27

cattle 1x pelvis (r) (chop- and gnaw marks)

43.7

34

sheep/goat 1x rib (chop mark)

4.9

34

sheep/goat 1x rib (chop mark)

1.7

37

chicken 1x scapula (r)

0.6

42

cattle 1x rib (complete), rounded

48

sheep (complete, see end of list)

52

cattle 1x rib (chop marks) lightly burned

54

cattle 1x tail vertebra

1.2

54

cattle 1x carpale (l)

8.3

58

sheep/goat 1x rib

3.8

68

cattle 1x thoracic vertebra onv, rounded

70

cattle 1x thoracic vertebra cap

35.4
18.1

28.1
1.9

72

cattle 1x carpale (l)

14.2

72

cattle 1x thoracic vertebra onv

15.0

72

cattle 1x vertebra ve

3.6

80

sheep/goat 1x rib (chop marks)

3.0

83

cattle 1x mandibula (l)

92

sheep/goat 1x thoracic vertebra

1.4

92

sheep/goat 1x PII

0.9

92

sheep/goat 1x vertebra (chop mark)

1.6

92

medium mammal 1x fragment cranium

2.0

102

sheep/goat 1x rib (chop mark)

2.7

105

2x indet.

4.9

109

pig 1x upper jaw molar

0.9

118

1x indet. piece of cranium

0.9

119

cattle 1x rib (chop marks)

32.9

120

sheep/goat 1x mandibula (l) ± 8 mnd

9.5

124

sheep/goat 1x rib

1.2

125

cattle 1x cervical vertebra (chop mark)

5.0

125

sheep/goat 1x rib (chop mark)

0.9

125

schaap/goat 1x calcaneum (l)

2.7

125

sheep/goat 1x vertebra (burned)

0.5

125

whiting 1x vertebra

125

sheep/goat 1x rib

0.6

130

sheep/goat 1x rib (burned)

0.8

130

sheep/goat 1x humerus

3.1

130

1x indet.

0.9

132

perch 29 scales

133

indet. fish 40 scales

68.6

135

sheep/goat 1x metatarsus (l)

12.1

138

cattle 1x thoracic vertebra onv, rounded

40.3

144

sheep/goat 1x rib

5.7

149

human 1x calf bone (l) d

2.8

161

sheep/goat 1x rib (chop mark)

1.4

161

sheep/goat 1x rib (chop mark)

3.1

161

sheep/goat 1x piece of mandibula (fits on nr. 120)

161

sheep/goat 1x pelvis (r)

6.5

161

large mammal 1x pipe bone

4.5

170

1x indet. (burned)

0.5

170

sheep/goat 1x rib (burned)

1.5

175

cattle 1x rib

3.4

175

cattle 1x rib (lightly burned)

4.1

176

pig 1x fibula

2.1

181

sheep/goat 1x rib (chop mark)

4.1

181

sheep/goat 1x rib (chop mark)

5.2

181

sheep/goat 1x rib (chop mark)

181

cattle 1x scapula (r)

181

sheep/goat 1x lumbar vertebra (belongs to 48!)

183

cattle 1x mandibula (l), rounded

190

fish jaw

194

cattle 1x cranium

203

cattle 1x rib

5.7

203

sheep/goat 1x atlas juv (cutting trace)

1.8

203

chicken 1x pelvis

0.7

203

1x indet.

0.9

204

pike 1x palatinum, 2x vertebra

204

indet. 12 fish bones

209

duck 1x carpometacarpus (r)

0.6

209

sheep/goat 1x rib (hakspoor), 1x PIII, 1x hyoid

2.8

209

codfish 1x postcleithrum

209

indet. 13x bone splinters

8.7

217

sheep/goat 1x carpale (belongs to nr. 48!)

0.4

217

1x indet.

0.9

217

large mammal 1x pipe bone

4.8

219

sheep/goat 1x scapula (r)

4.5

219

sheep/goat 1x humerus p onv (belongs to nr. 48!)

3.3

225

pig 1x fibula

2.2

225

cattle 1x carpale (l)

6.9

225

sheep/goat 4x rib (chop marks)

9.2

225

sheep/goat 1x vertebra cap onv (belongs to nr. 48!)

0.4

225

codfish 1x vertebra

225

indet. 1x small bone

226

pike 1x dentale (l), 2x vertebra

226

codfish 3x vertebra

226

sheep/goat 1x lumbar vertebra ve

4.7

226

sheep/goat 1x PII, 1x carpale (r) (belongs to 48!)

2.5

3.2
13.3
0.5
38.6
13.2

3.6
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226

indet. 1x small bone

233

bream 1x operculum

1.3

233

perch 1x interoperculum

233

codfish 1x vertebra

233

sheep/goat 2x rib, 1x lumbar vertebra (chop marks)

6.8

233

sheep/goat 1x tibia

3.2

233

cattle 1x rib (chop marks)

5.9

233

large mammal 1x indet.

8.5

233

sheep/goat 1x humerus (r) juv

4.2

233

duck 1x sternum

0.5

233

chicken 1x coracoïd (r), 1x tarsometatarsus (r)

2.6

248

pike 1x basioccipitale (very big), 1x vertebra

248

codfish 1x vertebra

248

perch 1x maxillare

248

cattle 1x thoracic vertebra (chop mark)

248

cattle 1x tail vertebra onv

248

cattle 3x scapula (looks like turned to stone)

16.4

248

sheep/goat 1x scapula (r), 1x femur (l) (chop marks)

16.2

20.6
1.9

Complete sheep, find number 48
Present: 1x skull, 2x madibula, 7x cervical vertebra, 12x thoracic vertebra,
6x lumbar vertebra, 1x sacrum, 2x scapula, 2x humerus, 2x radius, 2x ulna,
2x metacarpus, 3x carpale, 24x rib, 2x pelvis, 2x femur, 2x tibia, 2x astragalus, 2x calcaneum, 2x centrotarsale, 2x metatarsus, 3x sternum, 7x PI, 2x PII.
Total weight: 1136.4 gram.
Fused: 2x humerus d ve, 2x radius p ve, 7x PI p in the proces of fusion.
Age based on fusions: 13-16 mnd.
Age based on teeth: ± 10 mnd.
Striking absent: tail, 1x PI, 6x PII, 8x PIII.
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Dendrochronological report RING		
A.E.M. Hanraets & E. Jansma

RAPPORTAGE
Vindplaats: Ketelhaven, kavel: A-57
-----------------------------------------------------------------------------------------------------------------------Datum monstername
:
Datum aanvraag
: dec. 1993
-----------------------------------------------------------------------------------------------------------------------Aanvrager:
Naam
: R. Oosting
Instantie
: Museum voor Scheepsarcheologie
Stad
: Lelystad
-----------------------------------------------------------------------------------------------------------------------Onderzoekers:
Naam
: E. Hanraets, E. Jansma
Instantie
: RING
Datum onderzoek
: april 1994
-----------------------------------------------------------------------------------------------------------------------Vondstno.
Dendronaam
kern spint
wankant
n
m. 6
ka5 06
125
WB1/SB, m.7
ka5 07
139
huidgang R, m.8 ka5 08
grens
159
GC1/BB, m.24
ka5 24
197
-----------------------------------------------------------------------------------------------------------------------DATERING
Dendronaam
ReferentieDatering
%PV t
P
chronologie
ka5 06
Polen
1113-1237AD
63.7 4.59 0.01
ka5 07
Polen
1109-1247AD
65.2 4.57 0.001
ka5 08
Nedersaxen
1091-1249AD
57.9 4.27 0.05
ka5 24
Polen
1046-1242AD
63.8 6.67 0.001
Deze monsters konden onderling gedateerd worden en gemiddeld tot een
objectchronologie, ka5all:
Dendronaam

ReferentieDatering
%PV t
P
chronologie
ka5all
Polen
1046-1249AD
64.3 6.86 0.001
Nedersaxen
1046-1249AD
60.6 4.88 0.1
-----------------------------------------------------------------------------------------------------------------------INTERPRETATIE VAN DE DATERINGEN
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Dendronaam
ka5 08

datering
1249 + 20 ± 6jaar

veldatum
1263-1275 AD

Alleen bij monster ko5 08 is een duidelijke spintgrens te herkennen. Aangenomen dat de
veldatum voor dit monster geldig is voor de hele partij, ligt deze veldatum dus
tussen 1263 en 1275 AD.
------------------------------------------------------------------------------------------------------------------------
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11 The Dronten-I cog
Pollen spectrum of the moss caulking
E. Mook-Kamps
Interpretation
Pure peat moss was used in the Dronten-I cog (sample 9). The
conservation was reasonable. The sample contained charcoal.
Trees 34%, herbs 66%.
Alder 16%, birch and hazel 7%, oak 2%, bog myrtle 2%, beech
and elm 0,5%.
Heather 46%, grassen 7%, cyperus grasses 4%, grains 4%, field
weeds 3% (small plantain and sorrel), common sundew 0,4%.
Local: small percentages for wood fern, Pteridium aquilinum and
horse tail. Peat moss 95%.
Interdeterminates: 2,9%.
Nutrient poor area. A large moor. Little agriculture in the environment.
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Examination of the bones
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from the eight cogs see appendix of
the Nijkerk-II cog.
Results Dronten-I cog
The bones of the Dronten-I cog match the pattern of expectations. Except for a marline spike, made from an antler tine from
a red deer, all the bones are from ready made lumps of meat.
One bone from a pig and eight bones from cattle represent about
6 kilo of meat. Chop marks are found on five out of eight cattle
bones; traces of rounding were absent.

Table 1. Number of bones per animal species and their weight
N

grams

Red deer

1

53.0

Pig

1

24.6

Cattle

8

467.5

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months
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description

39

red deer 1x antler point made into a marline spike

53.0

40

cattle 1x lumbar vertebra ve

43.4

weight in
grams

Invent nr.
On 5-

List of determinations of bones from the Dronten-I cog

41

cattle 1x calcaneum (r) ve

120.8

42A

cattle 1x femur (r) d ve

122.5

42B

cattle 1x astragalus (r) chop mark) belongs to 41

60.9

42C

cattle 1x lumbar vertebra onv (chop mark)

38.2

42D

cattle 1x rib (chop mark)

7.7
16.6

42E

cattle 1x rib (chop marks)

42F

cattle 1x rib (chop marks)

57.4

42G

pig 1x humerus (r) p+d onv

24.6

12 The Marknesse cog
Dendrochronological report RING
M. Dominguez

Stichting RING, p/a RACM Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@racm.nl; www.archis.nl/ringnieuw

Aan:

.

Dhr. A. Van Holk en mevrouw A. Overmeer
Nieuw Land Erfgoedcentrum
Oostvaardersdijl 01-13
8200 AB Lelystad

Uitslag dateringsonderzoek
RING Intern Rapport nummer: 2008080
Datum: 3 november 2008
Geachte heer Van Holk en mevrouw Overmeer,
Wij onderzochten voor u 5 eikenmonsters (Quercus sp.) afkomstig uit de kavel NM 107 bij Emmeloord,
Noordoostpolder in Flevoland (offerte O2008058). De volgende dateringen zijn het resultaat (zie met name de
vijfde kolom van tabel 1):
Tabel 1. Uitslag dendrochronologisch onderzoek
Uw omschrijving

RINGs
Datering van de
Dendrocode laatste gemeten
ring

Zekerheid
van de datering
(probability)

Periode waarin/
waarna de boom
is omgehakt

Gebruikte
Referentiechronologieën

NM 107 / monster 4, los hout;
werkput onbekend, put 2A

EML00011

1331 n.Chr.

>99,0%

1336 n.Chr. ±4

NLNOOR1E

NM 107 / monster 5, los hout;
spant 1B / BB, put 1

EML00020

1339 n.Chr.

>99,5%

zomer/winter 1339
n.Chr.

NLTWEN03

NM 107 / monster 6, los hout;
spant 2B / BB, put 1

EML00030

1339 n.Chr.

>97,5%

zomer/winter 1339
n.Chr.

NLNOOR1B

NM 107 / monster 7, los hout; los
hout / gang, put 2-2A

EML00040

1305 n.Chr.

>98,0%

ná 1320 n.Chr.

NLNOOR02

NM 107 / monster 8, los hout; los
hout / binnenboord, put 2-2A

EML00050

1301 n.Chr.

>99,5%

1318 n.Chr. ±5

NLNOOR1B

De monsters van meetreeksen EML00011 en EML00040 (monsters 4 en 7 respectievelijk) synchroniseren met
elkaar (zie bijlage 1, tabel 2 en bijlage 2, afbeelding 2). Dit wijst er op dat de bomen van deze monsters in
hetzelfde gebied gegroeid zijn.
Terwijl de individuele meetreeksen lage synchronisaties met de referentiekalenders tonen, laat de gemiddelde
curve van alle de meetreeksen (EML5MMMM) een goede synchronisatie met de referentiekalender
NLNOOR02 zien (zie bijlage 1, tabel 3 en bijlage 2, afbeelding 4).

3/9

897

Stichting RING, p/a RACM Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@racm.nl; www.archis.nl/ringnieuw

.

Aanvullende informatie over de laboratoriumresultaten, de gebruikte statistiek en/of de gebruikte
referentiekalenders, vindt u in de bijlagen.

RING Intern Rapport nummer:

Laboratoriumnummer, verwijzing naar de analyse.

Zekerheid van de datering:

De kans dat de gevonden match met de referentiechronologie niet op toeval berust. Deze waarde is
gebaseerd op de ‘Gleichlaufigkeit’ tussen de twee vergeleken reeksen, ook wel %PV genoemd
(percentage of parallel variation; Jansma 1995).

Verantwoording van de dateringen: Dendrochronologische dateringen door RING zijn gebaseerd op een combinatie van
waarnemingen: (a) vergelijking en relatieve datering (ten opzichte van elkaar) van de
jaarringpatronen binnen een vindplaats/bouwfase; (b) vergelijking van deze jaarringpatronen met
meerdere absoluut gedateerde referentiekalenders. Deze vergelijkingen zijn statistisch onderbouwd
en worden visueel gecontroleerd. Wanneer observaties elkaar ondersteunen en bevestigen, wordt
de datering geaccepteerd als zijnde correct.

4/9

898

.

Stichting RING, p/a RACM Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@racm.nl; www.archis.nl/ringnieuw

RING-rapport 2008080, Emmeloord, Noordoostpolder, Flevoland, Kavel NM 107
Bijlage 1. Statistische resultaten van het dendrochronologisch onderzoek
Tabel 1. Statistische resultaten van de monsters.
Uw omschrijving

RINGs
Dendrocode

n

Kern

Spint Wankant

1e
jaar

ne
jaar

NM 107 / monster 4, los hout; EML00011
werkput onbekend, put 2A

90

+?

14

NM 107 / monster 5, los hout; EML00020
spant 1B / BB, put 1

56

+1

NM 107 / monster 6, los hout; EML00032
spant 2B / BB, put 1

85

NM 107 / monster 7, los hout; EML00040
los hout / gang, put 2-2A

111

Kapdatum*

5±4

1242

1331

25

WK

1284

1339

zomer/winter
1339 n.Chr.

+1

22

WK

1254

1339

+?

-

>15

1195

NM 107 / monster 8, los hout; EML00050 102
+1
1
los hout / binnenboord, put 2-2A
* Kapdatum geschat volgens Jansma, E. 2007 voor Nederland.

17±5

1200

t

%PV

p

Kalender

63,9

0,01

NLNOOR1E

2,92

70,5

0,005

NLTWEN03

zomer/winter
1339 n.Chr.

3,7

62,2

0,025

NLNOOR1B

1305

ná 1320 n.Chr.

4,8

62,2

0,02

NLNOOR02

1301

1318 n.Chr. ±5 2,83

66,0

0,005

NLNOOR1B

1336 n.Chr. ±4 2,11

Tabel 2. Relevante statistische resultaten tussen meetreeksen
Meetreeksen

Houtsoort

Overlap

t

%PV

p

EML00011 vs. EML00040

eik

64

8,52

64,8

0,02

Tabel 3. Gemiddelde curven
Meetreeksen

Houtsoort

RINGs Dendrocode

n

1e jaar

ne jaar

t

%PV

p

Kalender

EML00011
EML00020
EML00030
EML00040
EML00050

eik

EML5MMMM

140

1195

1339

5,28

63,2

0,005

NLNOOR02
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RING-rapport 2008080, Emmeloord, Noordoostpolder, Flevoland, Kavel NM 107
Bijlage 2. Afbeeldingen van de gedateerde meetreeksen

Afbeelding 1. Tijdspanne van de gedateerde meetreeksen. Deze zijn gesorteerd op de laatst gemeten jaarring. De schatting van de
veldatum is niet weergegeven op deze afbeelding. Het grijze gebied geeft de spintringen weer. De zwarte punt wijst erop dat de kern in
het monster aanwezig is. x-as: kalenderjaar.

Afbeelding 2. Visuele synchronisatie tussen de meetreeksen EML00011 (oranje) en EML00040 (groen); y-as: jaarringbreedte in
mm*10-2; x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van
beide patronen). De bomen van deze monsters zijn in hetzelfde gebied gegroeid.

Afbeelding 3. Visuele synchronisatie tussen de meetreeksen EML00020 (groen) en EML00030 (oranje); y-as: jaarringbreedte in
mm*10-2; x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van
beide patronen).

Afbeelding 13. Bruin: gemiddelde curve EML5MMMM; blauw: referentiekalender NLNOOR02; y-as: jaarringbreedte in mm*10-2; xas: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide patronen).
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RING-rapport 2008080, Emmeloord, Noordoostpolder, Flevoland, Kavel NM 107
Bijlage 3. Toelichting op de resultaten van de dendrochronologische analyse
Houtsoort =

Het hout wordt door ons enkel gedetermineerd ten behoeve van de datering. Alleen de genus, bijv. Den
(Pinus), wordt bepaald. Verdere soortbepaling, zoals bijv. grove den (Pinus sylvestris), blijft in principe
achterwege, tenzij deze eenvoudig vastgesteld kan worden. Een uitzondering hierop is Abies alba
(Zilverspar), de enige soort Abies die in het verleden in Nederland is toegepast.

Kern

=

(Geschatte afstand tot) de eerstgevormde (oudste) jaarring in de stam.

Spint

=

Aantal gemeten ringen spinthout. Volgens Hollstein (1980) heeft eik een gemiddeld aantal spintringen
van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 tot 200 jaar oud, en 26 ± 8 bij een
boom ouder dan 200 jaar. Wij gebruiken een nieuwe, bijgestelde spinthoutberekening voor
archeologisch/ historisch constructiehout dat dateert met Nederlandse en Duitse chronologieën (Jansma
2007). Bij eikenhout uit het Baltische gebied is het gemiddelde aantal spintringen iets lager dan in West
Europa, 15 (+9/-6) (Wazny, 1990). Grove den, (Pinus sylvestris) heeft weliswaar ook duidelijk zichtbaar
spinthout, maar doordat het aantal spinthoutringen onregelmatig is, is een schatting van de velddatum
niet mogelijk. Fijnspar, (Picea abies) heeft geen spinthout. Uiteraard geeft een aanwezige wankant wel
de precieze kapdatum van de boom.

Wankant =

Het geschatte aantal jaarringen tot de wankant, d.w.z. tot de laatstgevormde jaarring (direct onder de
bast), nodig voor een absolute datering van de veldatum.

Veldatum =

De datum waarop de boom geveld is. Als er wankant aanwezig is, is er een absolute datering mogelijk.
Als er spintringen aanwezig zijn, of zelfs alleen spintgrens, wordt de veldatum berekend door het aantal
ontbrekende spintringen te berekenen. Als er bij een eik van 100 tot 200 jaar oud b.v. 4 spintringen
gemeten zijn, is het geschatte aantal ontbrekende spintringen dus 16 ± 6. Dit getal wordt bij de datering
opgeteld. Als er geen spintringen meer op het monster aanwezig zijn, is het onbekend hoeveel
kernhoutringen er nog ontbreken . De veldatum ligt dan een onbekend aantal jaren ná de datering van de
laatste (jongste) ring + de schatting van het ontbrekende aantal spinthoutringen. Bij een boom, die 100
tot 200 jaar oud is, is de veldatum dus xxxx AD + 20 (± 6) + X.

n

=

Totaal aantal jaarringen in het houtmonster.

x

=

Geschat aantal missende ringen (kernhout en/of spinthout) tot de wankant.

%PV

=

“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.

t

=

De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.

P

=

De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.
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Bijlage 4. Gebruikte referentiechronologieën
NLNOOR1B/E Hout toegepast in Noordwest-Nederland (Jansma, 1995).
NLNOOR02

Cluster X (Van Daalen, n.p.).

NLTWEN03

Twente 2 (De Vries, n.p.).
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14 The Spakenburg-I cog
Pollen spectrum of the moss caulking 		
E. Mook-Kamps
Interpretation
The sample of moss caulking from the Spakenburg-I cog produced few pollen and a lot of charcoal.
Trees: 42%, herbs 58%.
Alder 16%, oak 9%, hazel 6%, birch 5%, hornbeam 2%, beech
1%, willow 1%, elm 0,5% and pine tree 2%
Heather 18%, grasses 11%, cyperus grasses 3%, grains 17%
(buckwheat 0,3%), field weeds 2% (ribwort plantain and sorrel).
Local: wood fern and Pteridium aquilinum in small percentages
and 15% peat moss.
Interdeterminates: 1,7%.
Circumstances: nutrient poor till nutrient rich, the beech and
hornbeam will have grown on nutrient rich grounds. A peat bog
bordering on cultivated land. Probably cultivation of buckwheat
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Table 1. Number of bones per species and their weight

Examination of the bones 				
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from the eight cogs see appendix of
the Nijkerk-II cog..
Results Spakenburg-I cog
Eleven bones have been found in this wreck. The numbers and
their weight are presented in table 1.

N

grams

cattle

4

115.8

pig

1

14.9

sheep/goat

3

13.8

chicken

1

3.2

goose

2

5.7

This is a collection of bones that match the expectations of
meat on board ship. Six out of eleven bones show chop marks
and - with the exception of a chicken head - the bones are from
the meat parts of the animals, and ready for consumption. It is
possible that the chicken was taken on board alive and slaughtered during the voyage. The four cattle bones and the chicken
head show traces of rounding. It is possible that this wreck has
lain for some time without a sediment cover on the bottom of the
Zuiderzee.

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months

description

26

cattle 1x rib (complete), lightly rounded

71.6

27

cattle 1x rib (chop mark), rounded

11.7

28

goose 1x tibiotarsus (l) d ve

4.7

29

sheep/goat 1x rib (chop mark)

5.1

30

sheep/goat 1x rib (chop mark)

3.2

31

goose 1x pelvis

32A+B

cattle 1x rib (chop marks), rounded

14.9
10.2

weight
in grams

Invent- no.
ZN42 II-

List of determinations of bones from the Spakenburg I-cog

1.0

33A+B

pig 1x rib (chop marks)

34

sheep/goat 1x lumbar vertebra onv (chop mark)

35

cattle 1x patella (r), rounded

17.6

36

chicken 1x cranium, rounded

3.2

5.5
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15 The Spakenburg-II cog
Pollen spectrum of the moss caulking			
E. Mook-Kamps
Interpretation
The sample of caulking moss (11) from the Spakenburg-II cog is
of pure peat moss and the conservation is good.
Trees: 21%, herbs 79%.
Birch 7%, alder 5%, oak 3%, hazel 3% and small percentages for
hornbeam, beech, walnut, ash, pine, willow, linden and elm .
Heather 68%, grasses 3%, cyperus grasses 2%, grains 2%, buckwheat 0,1%, field weeds 2% (sandspurrys and sorrel).
Local: wood fern and Pteridium aquilinum both 1%, peat moss
14%.
Interdeterminates: 1%.
Fields of heather, peat and a rich diversity of trees. For instance
tree growth on the richer grounds of a river valley. Some agriculture of rye and buckwheat in the near environment.

906

Examination of the bones
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from the eight cogs see appendix of
the Nijkerk-II cog.
Results Spakenburg-II cog
Only three cattle bones were collected during the excavation of
the Spakenburg-II cog. Two of these may be considered consumption waste and the third bone is a metatarsus from a meatless lower leg. This bone is part of offal, but is often used as raw
material for bone working. This unworked bone has a length of
209 mm, so the height of the animal at the withers was 114 cm.5
This size is comparable with 14th-century cattle from Deventer.6
The bones show no traces of rounding.

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months

14

description
cattle 1x metatarsus (r) Gl = 209 mm Bp = 41 mm Bd =
49 mm

weight
in grams

Invent-no.
ZN43-

List of determinations of bones from the Spakenburg-II cog

141.4

15A+B

cattle 1x cervical vertebra onv

85.6

16

cattle 1x boned cartilage, rib end

25.5

5.
6.

Van den Driesch en Boesneck 1974.
IJzereef and Laarman 1986.
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Dendrochronological results RING		
E. Hanraets & E. Jansma

RAPPORTAGE
Vindplaats: Ketelhaven kavel:NZ-43
-----------------------------------------------------------------------------------------------------------------------Datum monstername : Datum aanvraag
: december 1993
-----------------------------------------------------------------------------------------------------------------------Aanvrager:
Naam
: Ing. R. Oosting
Instantie
: Museum voor Scheepsarcheologie
Stad
: Lelystad
-----------------------------------------------------------------------------------------------------------------------Onderzoekers:
Naam
: E. Hanraets, E. Jansma
Instantie
: RING
Datum onderzoek : juni 1994
-----------------------------------------------------------------------------------------------------------------------Vondstno.
Dendronaam
kern
spint wankant
n
G2C/BB, m.15
kn4 015
11
112
G5A, m.31
kn4 031
127
SPT 15, m.38
kn4 038
+3
89
G1C/BB, m.42
kn4 042
152
G10B/SB, m.45
kn4 045
109
-----------------------------------------------------------------------------------------------------------------------DATERING
Dendronaam

Referentiechronologie

Datering

%PV

t

P

kn4 015
kn4 031
kn4 038
kn4 042
kn4 045

kn4 045
niet dateerbaar
niet dateerbaar
niet dateerbaar
NL/Westfalen

1288-1399AD

75.8

7.27

0.001

1246-1354AD

69.0

7.66

0.01

de middelcurve van beide monsters dateert als volgt:
Dendronaam

ReferentieDatering
%PV t
P
chronologie
kn4 2x0
NL/Westfalen
1246-1399 AD
62.1
7.15
0.01
------------------------------------------------------------------------------------------------------------------------
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INTERPRETATIE VAN DE DATERINGEN
Dendronaam
kn4 2x0

datering
1399 + 9 jaar ± 6

veldatum
1402-1414 AD

De schatting van de ontbrekende ringen spinthout is gebaseerd op een totaal aantal spintringen van 20 ± 6
(bomen de 100 en 200 jaar oud; Hollstein 1980). De 3 overige monsters, kn4 031, kn4 038 en kn4 042,
konden noch relatief (ten opzichte van elkaar), noch absoluut (t.o.v. een referentiechronologie) gedateerd
worden.
------------------------------------------------------------------------------------------------------------------------
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16 The Almere-I cog
Pollen spectrum of the moss caulking			
E. Mook-Kamps
Interpretation
The caulking from the Almere-I cog is peat moss, the conservation of the sample (1) is between mediocre and bad.
Trees 25%, herbs 75%.
As hand birch 7%, hazel 5%, oak 1% and willow 0,5%.
Grains: 38%, heather 20%, grasses 10%, cyperus grasses 1%
(probably underrepresented because of the bad conservation)
field weeds 5% (Brassicaceae, common mugwort and ribwort
plantain).
Local: peat moss 30%, reticulate moss traces 18%, mould spores
6%.
Indeterminates: 3%.
Nutricient poor area. A peat area bordering uncultivated land.
Heather on the higher parts of the peat area.
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Examination of the bones 			
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from the eight cogs see appendix of
the Nijkerk-II cog.
During the excavation of the Almere-I cog five bones were collected. In table 1, the amount of bones and their weight are
presented.
Only a few bones were found in the wreck. Except for a marlinspike made from the end of an antler of red deer, the bones are
the consumption waste of cattle and sheep/goat. The bone from
sheep/goat has a chop mark. Traces of rounding were not seen.
Note: A number of human bones were found in the wreck. These
are not subject of this study and were studied earlier by G.J.R.
Maat.7

Table1. The number of bones per animal and their weight
N

Grams

red deer

1

65.9

sheep/goat

1

2.5

cattle

3

111.7

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months

Omschrijving

weight in
grams

Invent no.
ZW13-

Determination list of the bones from the Almere I cog

48

red deer 1x end of antler (worked) marlinspike

50

sheep/goat 1x rib (chop mark)

51

cattle 1x tibia (l)

52

cattle 1x rib (burned)

2.0

53

cattle 1x radius p ve

65.6

7

Maat in: Hocker & Vlierman 1996a, 99-103.

65.9
2.5
44.1
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Dendrochronological report			
E. Jansma & E. Hanraets RING

RAPPORTAGE
Object/vindplaats: Almere Wijk 13; scheepswrak
-----------------------------------------------------------------------------------------------------------------------Datum monstername
:Datum aanvraag
: nov. 1996
-----------------------------------------------------------------------------------------------------------------------Aanvrager:
Naam
: Dhr. R. Oosting
Instantie
: NISA
Straat
: Vossemeerdijk 21
Stad
: 8251 PM Dronten
-----------------------------------------------------------------------------------------------------------------------Onderzoekers:
Naam
: Dr. E.Jansma, Drs. E.Hanraets
Instantie
: RING
Datum onderzoek
: nov. 1996
-----------------------------------------------------------------------------------------------------------------------Meetgegevens RING
Vondstno./object:
Dendronaam:
kern:
spint:
wankant:
n:

Vondstomschrijving (vondstnummer, balklaag enz.)
bestandsnaam RING
(afstand tot) de eerstgevormde (oudste) jaarring in de stam
aantal ringen spinthout
laatstgevormde jaarring (direkt onder bast), nodig voor een
absolute datering van de veldatum
totaal aantal jaarringen in houtmonster

Vondstno./object

Dendronaam

kern

spint

GB3/SB, m.3
GG3/BB, m.6
buikdenning, m.11
buikdenning, m.12
buikdenning, m.13
GE/SB, m.1

kaw011
kaw021
kaw031
kaw041
kaw051
kaw061

+40±20
+40±20
+20±10
+20±10
+20±10
+40±20

-

1

912

wankant
-

n
68
53
36
38
31
40

DATERING
Toelichting:
Referentiecurve:
Datering:
%PV:

t:
α:

Dendronaam
kaw1tmt6

De standaardkalender(s) die de beste 'match' opleverde(n). De
literatuurverwijzingen staan in Jansma 1995.
De kalenderjaren waarin respectievelijk de eerst- en laatstgemeten ring
in het houtmonster zijn gevormd.
"Gleichlaufigkeit" (Duitse term) of "Percentage Agreement" (Engelse
term); het percentage van de ringen in het onderzochte jaarringpatroon
die aan de referentiechronologie identieke toe- en afnames van de
breedte vertonen op de door de datering van het patroon aangegeven
positie t.o.v. de referentiechronologie. De significantie van dit percentage
is een functie van de lengte in jaren van het onderzochte jaarringpatroon
(zie bijgevoegd documentatiemateriaal).
De waarde die resulteert uit een Student_ t-test op de kruiscorrelatie die
behoort bij de beste "match" tussen het onderzochte jaarringpatroon en
de referentiechronologie.
De overschrijdingskans behorend bij de gevonden waarde van %PV.
Wanneer deze kans bijvoorbeeld 0.001 is, betekent dit dat er een kans is
kleiner dan of gelijk aan 1 op de 1000 dat de gevonden waarde van %PV
toeval is, dus niet samenhangt met een werkelijk verband tussen de
vergeleken series (de kans dus dat de datering onjuist is).
Referentie- Datering
curve
geen datering

%PV

t.

α

-----------------------------------------------------------------------------------------------------------------------INTERPRETATIE VAN DE DATERINGEN
De monsters zijn met al onze chronologieën vergeleken, dus ook met de Franse, Engelse en
Poolse, maar een datering was helaas niet mogelijk.
De monsters hebben erg weinig ringen, en zijn vrij onregelmatig. Daardoor was zelfs een
onderlinge correlatie niet duidelijk.
------------------------------------------------------------------------------------------------------------------------

2
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17 The Dronten-II kogge
Dendrochronological report RING
E. Jansma & A.E.M. Hanraets

RAPPORTAGE
Object/vindplaats: kavel M.61/OFL (scheepswrak)
-----------------------------------------------------------------------------------------------------------------------Datum monstername
: 10-1-1996
Datum aanvraag
: 22-8-1996
-----------------------------------------------------------------------------------------------------------------------Aanvrager:
Naam
: Dhr. R. Oosting
Instantie
: NISA
Straat
: Vossemeerdijk 21
Stad
: 8251 PM Dronten
Telefoon
: 0321-313287
-----------------------------------------------------------------------------------------------------------------------Onderzoekers:
Naam
: Dr E.Jansma, Drs. E.Hanraets
Instantie
: RING
Datum onderzoek
: aug. 1996
-----------------------------------------------------------------------------------------------------------------------Meetgegevens RING
Vondstno./object:
Dendronaam:
kern:
spint:
wankant:
n:

Vondstomschrijving (vondstnummer, balklaag enz.)
bestandsnaam RING
(afstand tot) de eerstgevormde (oudste) jaarring in de stam
aantal ringen spinthout
laatstgevormde jaarring (direkt onder bast), nodig voor een
absolute datering van de veldatum
totaal aantal jaarringen in houtmonster

Vondstno./object

Dendronaam

kern

spint

GA1/SB, m.4 km6041
G1B/SB, m.6 km6061

+40±20
+40±20

-

-

1

914

wankant
121
120

n

DATERING
Toelichting:
Referentiecurve:
Datering:
%PV:

t:
α:

De standaardkalender(s) die de beste 'match' opleverde(n). De
literatuurverwijzingen staan in Jansma 1995.
De kalenderjaren waarin respectievelijk de eerst- en laatstgemeten ring
in het houtmonster zijn gevormd.
"Gleichlaufigkeit" (Duitse term) of "Percentage Agreement" (Engelse
term); het percentage van de ringen in het onderzochte jaarringpatroon
die aan de referentiechronologie identieke toe- en afnames van de
breedte vertonen op de door de datering van het patroon aangegeven
positie t.o.v. de referentiechronologie. De significantie van dit percentage
is een functie van de lengte in jaren van het onderzochte jaarringpatroon
(zie bijgevoegd documentatiemateriaal).
De waarde die resulteert uit een Student_ t-test op de kruiscorrelatie die
behoort bij de beste "match" tussen het onderzochte jaarringpatroon en
de referentiechronologie.
De overschrijdingskans behorend bij de gevonden waarde van %PV.
Wanneer deze kans bijvoorbeeld 0.001 is, betekent dit dat er een kans is
kleiner dan of gelijk aan 1 op de 1000 dat de gevonden waarde van %PV
toeval is, dus niet samenhangt met een werkelijk verband tussen de
vergeleken series (de kans dus dat de datering onjuist is).
t.

α

5.38
5.53

0.0001
0.005

De beide monsters zijn van dezelfde boom afkomstig. Ze zijn gemiddeld tot:
km646
DLS9
1155-1276 AD
68.2
5.67

0.0001

Dendronaam

Referentiecurve

Datering

gl.

km6041
km6061

DLS9
DLS9

1155-1275 AD
1157-1276 AD

71.0
63.8

-----------------------------------------------------------------------------------------------------------------------INTERPRETATIE VAN DE DATERINGEN
Object

Dendronaam Laatste ring

GA1/SB + G1B/SB
km646

1276 AD

+X=

Veldatum

+ tenminste 20±6

na 1296 AD±6

X = het ontbrekende aantal spintringen. Dit is geschat op 20 ± 6 bij een boom van 100-200 jaar
oud (Hollstein 1978). Er was echter geen spintgrens te zien, zodat er ook nog een onbekend
aantal kernringen kan ontbreken. De datering valt dus een onbekend aantal jaren nà 1296 AD ±
6.
------------------------------------------------------------------------------------------------------------------------

2
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18 The Swifterbant cog
Examination of the bones 			
F. Laarman
For the introduction, the pattern of expectations and the conclusion of the study of bones from the eight cogs see appendix of
the Nijkerk-II cog.
During the first survey of the Swifterbant cog, only four bones
were found. Table 1 shows the bones and their weight.
The four bones, of which two are from ducks, may have been
washed into the wreck and the cattle skull fragment probably also
is not part of the ship’s provisions. In contrast, the fragment of
a sheep/goat rib could well have been from a piece of meat for
consumption. The two bones from mammals show chop marks,
but all four bones are not rounded.

Table 1. Number of bones and their weight
N

Grams

duck

2

1.2

cattle

1

158.2

sheep/goat

1

0.9

r
l
p
d
ve
onv
juv

- right
- left
- proximal
- distal
- fused
- non fused
- juvenile

PI
PII
PIII
Gl
Bp
Bd
mnd.

- phalanx 1
- phalanx 2
- phalanx 3
- greatest length
- width proximal
- width distal
- months
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description

weight
in grams

Invent.- no.
Og 77-

List of determinations of the bones from the Swifterbant cog

20

cattle 1x cranium + hornpit (r) circumference base 173 158.2
mm

21A

duck 1x tibiotarsus (l) (small species)

0.5

21B

duckl 1x radius (l) G1 = 74 mm (chop mark)

0.7

22

sheep/goat 1x rib (chop mark)

0.9

Dendrochronological report RING
A.E.M. Hanraets

RAPPORTAGE DATEREND ONDERZOEK
Object: kavel: OG-77; scheepswrak

coörd.:

Aanvrager
Naam
Instantie
Stad

: Mevrouw L. Koehler
: NISA
: Lelystad

Onderzoekers
Naam
Instantie
Datum onderzoek

: drs A. E. M. Hanraets
: RING/ROB
: juli 2001

Resultaten van het onderzoek
Vondstno./
Object
m. 1
m. 3
m. 2

Dendronaam
kog 01.1
kog 02.0
kog 02.0

kern

spint

+2
26
2
+ca.15 -

wankant

n

referentiecurve

datering

t

%PV

+ca.10
-

109
153
69

NLWestfalen (Tisje)
NLHist_3 (Jansma)
NSS 7*

1187-1295
1125-1277
1212-1280

4.9 64.4
8.5 71.1
3.3 66.9

p
0.005
0.0001
0.01

*NSS 7 is de referentiechronologie van Niedersachsen, subregio Niedersächsischer Küstenraum (Leuschner).
Toelichting op de resultaten
kern
=
(afstand tot) de eerstgevormde (oudste) jaarring in de stam
spint
=
aantal ringen spinthout.
wankant =
laatstgevormde jaarring (direct onder de bast), nodig voor een absolute datering van de veldatum
n
=
totaal aantal jaarringen in het houtmonster
%PV
=
“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.
t
=
De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.
P
=
De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.

Interpretatie van de datering
Objectcode
kog 01.1
kog 02.0
kog 03.0

Einddatering
1295 AD
1277 AD
1280 AD

Schatting ontbrekend spinthout
+ ca. 10
+ 24 +/- 8
+ ≥ 20 ± 6

Veldatum
ca. 1305 AD
1301 AD +/- 8
na 1300 AD ± 6

Voor de berekening van het geschatte aantal ontbrekende spintringen gaan we uit van een gemiddeld aantal spintringen
van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 tot 200 jaar oud, en 26 ± 8 bij een boom ouder dan
200 jaar (Hollstein, 1980). Als er helemaal geen spintringen meer op het monster aanwezig zijn, is het onbekend hoeveel
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kernhoutringen er ook nog ontbreken, en ligt de veldatum dus een onbekend aantal jaren nà de einddatering + de schatting
van het ontbrekende aantal spinthoutringen.

Literatuur

Hollstein, E., 1980. Mitteleuropäische Eichenchronologie. Verlag Phillipp von Zabern, Mainz am Rhein.
Jansma, E., 1995. RemembeRINGs: The development and application of local and regional tree-ring chronologies of oak
for the purposes of archaeological and historical research in the Netherlands. Diss. UvA (Nederlandse
Archaeologischerapporten 19), 150 pp.
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19 The Almere-II cog
Dendrochronological report RING
A.E.M. Hanraets

RAPPORTAGE DATEREND ONDERZOEK
Object: kavel: CZ-46/Oostvaardersplassen, scheepswrak
Aanvrager
Naam
: Laura Köhler
Instantie
: NISA
Stad
: Lelystad
Onderzoekers
Naam
: Drs. A. E. M. Hanraets
Instantie
: RING/ROB
Datum onderzoek
: september 1999
Resultaten van het onderzoek

Vondstno./
Object
m.1/kiel
m.2/gang
GC2/BB
G2B/BB
G2A/BB

Dendronaam
kcz 01.0
kcz 02.0
kcz 03.0
kcz 04.1
kcz 05.0

kern

spint wankant n

referentiecurve

datering

t

%PV

p

+±10
+±30
+±20
+±20

-

NLHist_2 (Jansma)
NLWestfalen (Tisje)
NLWestfalen

GEEN
GEEN
1222-1307
1230-1294
1242-1290

5.1
7.0
5.7

73.5
77.3
74.0

0.0001
0.0001
0.001

-

46
100
86
65
49

Toelichting op de resultaten

kern
spint
wankant
n
%PV

=
=
=
=
=

t

=

P

=

(afstand tot) de eerstgevormde (oudste) jaarring in de stam
aantal ringen spinthout.
laatstgevormde jaarring (direct onder de bast), nodig voor een absolute datering van de veldatum
totaal aantal jaarringen in het houtmonster
“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.
De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.
De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.

Interpretatie van de datering
Object/code
Einddatering
kcz 03.0
1307 AD
kcz 04.1
1294 AD
kcz 05.0
1290 AD

Schatting ontbrekend spint
+ ≥ 20 ± 6
+ ≥ 20 ± 6
+ ≥ 20 ± 6

Veldatum
NA 1327 AD ± 6
NA 1314 AD ± 6
NA 1310 AD ± 6

Voor de berekening van het geschatte aantal ontbrekende spinthoutringen gaan we uit van een gemiddeld aantal
spintringen van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 – 200 jaar oud, 26 ± 8 bij een boom
ouder dan 200 jaar (Hollstein, 1980). Als er helemaal geen spinthout meer op het monster aanwezig is, is het onbekend
hoeveel ringen kernhout ook nog ontbreken, en ligt de veldatum een onbekend aantal jaren na de einddatering + de
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schatting van het aantal ontbrekende spintringen.
Monster kcz 02.0 heeft een zwakke statistische en visuele overeenkomst met de drie daterende monsters, maar deze is te
zwak voor een betrouwbare datering. Met monster kcz 01. 1 is er helemaal geen overeenkomst.

Literatuur

Hollstein, E., 1980. Mitteleuropäische Eichenchronologie. Verlag Phillipp von Zabern, Mainz am Rhein.
Jansma, E., 1995. RemembeRINGs: The development and application of local and regional tree-ring chronologies of oak
for the purposes of archaeological and historical research in the Netherlands. Diss. UvA (Nederlandse
Archaeologischerapporten 19), 150 pp.
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20 The Doel-I cog
Dendrochronological report RING		
A.E.M. Hanraets

RAPPORTAGE DATEREND ONDERZOEK
Object: Antwerpen, Doel; kogge
Aanvrager
Naam
Instantie
Straat
Postcode, Stad

: Prof. Dr. Guy Deboe
: Instituut voor het Archaeologisch Patrimonium
: Doornveld Industrie Asse 3 nr. 11, bus 30
: B-1731 Asse-Zellik, België

Onderzoekers
Naam
Instantie
Datum onderzoek

: Drs. A. E. M. Hanraets
: ROB/RING
: november/december 2000

Resultaten van het onderzoek
Vondstno./
Object

Dendro- kern
naam

spint wankant

n

referentiecurve

datering

t

%PV

p

GN2 - 1SB

kka 01.0 +ca.5

-

-

95

1145-1239

GL2 - 1SB

kka 02.1 +ca.10 -

-

106

GK2 - 1SB
S1 - 3SB

kka 03.0 +ca.3
kka 04.0 +1

-

67
159

3
1(3)** -

91
159

NLWestfalen (Tisje)
NSS 4 *
NSS 4
NLWestfalen
kka 07.1
NSS 4
NSS 5*
NSS 5
NSS 5
NSS 4
NSS 9*
NSS 1*
NSS 1
NSS 4
NSS 5
kka 3710***
NSS 9
NSS 1+3
NSS 4
NSS 7
O.Friesl. (Leuschner)
NSS 5

5.1
5.1
6.2
5.0
9.2
5.4
6.0
4.9
7.2
6.5
5.1
5.1
5.4
4.8
4.6
4.6
6.9
6.8
4.4
4.6
4.6
4.6

70.2
69.7
69.0
67.1
81.0
65.8
65.5
68.9
68.4
68.7
71.1
71.1
67.9
65.5
675
76.2
74.1
74.1
66.3
62.6
63.6
64.3

0.0002
0.0002
0.0002
0.0005
0.0001
0.0002
0.0002
0.0005
0.0001
0.0001
0.001
0.001
0.005
0.005
0.0005
0.0001
0.0001
0.0001
0.005
0.02
0.01
0.04

GR1 - 3BB kka 05.1 GQ1 - 2BB kka 06.1 +ca.5
GJ1 - 2SB

20

kka 07.1 +ca.15 -

-

61

GM4 - 1BB kka 08.2 GE3 - 2SB kka 09.1 +ca.15 GJ1 - 1BB kka 10.1 +2
-

-

79
46
101

GG1 - 1BB
GA2 - 2SB
GF4 - 2BB
GB2 - 1SB

kka 11.1
kka 12.0
kka 13.0
kka 14.1

13
1
-

-

83
49
46
84

S13A - BB
S6 - SB

kka 15.0 +2
kka 16.0 +1

19
14

+1=wk,z/w 93
+1=wk,z/w 104

S8 - SB

kka 17.1 +1

-

-

GC2 - 2BB

Dit monster is ongeschikt. Het heeft minder dan 35 ringen.

+ca.10
+ca.10
+ca.10

57

1151-1256
1197-1263
1164-1322
1220-1310
1150-1308
1213-1273
1223-1301
GEEN
1201-1301
1240-1322
GEEN
GEEN
1198-1281
1232-1324
1221-1324
1220-1276
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*
NSS 1 is de refentiechronologie van de regio Niedersachsen, subregio Südniedersächsisches Bergland (Leuschner)
NSS 4 is de refentiechronologie van de regio Niedersachsen, subregio Nordwestdeutsche Bergland Schwelle (Leuschner)
NSS 5 is de refentiechronologie van de regio Niedersachsen, subregio Ostniedersächsisches Tiefland (Leuschner)
NSS 9 is de refentiechronologie van de regio Niedersachsen, subregio Westniedersächsisches Tiefland (Leuschner)
**
Drie spintringen zijn niet mee gemeten omdat ze beschadigd zijn.
***
kka 3710 is de middelcurve van kka 03.0, 07.1,10.1. De overlap tussen kka 3710 en kka 11.1 is 62 ringen.
De monsters kka 01.0 (GN2-1SB) en kka 02.1 (GL2-1SB) hebben een zeer grote onderlinge overeenkomst: t= 16.3,
%PV=85.2. Deze beide monsters moeten van dezelfde boom afkomstig zijn. Monster kka 14.1 (GB2-1SB) heeft met beide
een zeer goede overeenkomst: t=7.1, %PV=68.5.
Ook kka 05.1 (GR1-3BB) en kka 06.1 (GQ1-2BB): t=11.3, %PV- 78.9 zijn zeker afkomstig van één boom.
Waarschijnlijk zijn ook kka 03.0 (GK2-1SB) en kka 07.1 (GJ1-2SB) t= 9.2, %PV= 81.0 afkomstig van één boom. Monster
kka 10.1 (GJ1-1BB) heeft met deze twee monsters een zeer goede overeenkomst: t= 6.7. %PV=75.0.

Toelichting op de resultaten

kern
spint
wankant
n
%PV

=
=
=
=
=

t

=

P

=

(afstand tot) de eerstgevormde (oudste) jaarring in de stam
aantal ringen spinthout.
laatstgevormde jaarring (direct onder de bast), nodig voor een absolute datering van de veldatum
totaal aantal jaarringen in het houtmonster
“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.
De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.
De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.

Interpretatie van de datering
Object/code
kka 01.0+02.1
kka 03.0
kka 04.0
kka 051+06.1
kka 07.1
kka 08.2
kka 10.1
kka 11.1
kka 14.1
kka 15.0
kka 16.0
kka 17.1

Einddatering
1256 AD
1263 AD
1322 AD
1310 AD
1273 AD
1301 AD
1301 AD
1322 AD
1281 AD
1324 AD
1324 AD
1276 AD

Schatting ontbrekend spint
+ ≥ 20 ± 6
+ ≥ 20 ± 6
+ max.6
+ 17 ± 6
+ ≥ 20 ± 6
+ ≥ 20 ± 6
+ ≥ 20 ± 6
+7±6
+ ≥ 20 ± 6
+1
+1
+ ≥ 20 ± 6

Veldatum
NA 1276 AD ± 6
NA 1283 AD ± 6
tussen 1323 en 1328 AD
1327 AD ± 6
NA 1293 AD ± 6
NA 1321 AD ± 6
NA 1321 AD ± 6
1329 AD ± 6
NA 1301 AD ± 6
1325 AD
1325 AD
NA 1296 AD ± 6

Voor de berekening van het geschatte aantal ontbrekende spinthoutringen gaan we uit van een gemiddeld aantal
spintringen van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 – 200 jaar oud, 26 ± 8 bij een boom
ouder dan 200 jaar (Hollstein, 1980). Als er helemaal geen spinthout meer op het monster aanwezig is, is het onbekend
hoeveel ringen kernhout ook nog ontbreken, en ligt de veldatum een onbekend aantal jaren na de einddatering + de
schatting van het aantal ontbrekende spintringen.
De monsters kka 15.0 en kka 16.0 hebben beide wankant. De bomen waarvan de monsters afkomstig zijn, zijn gekapt in de
loop van de zomer of in de winter, maar vóór het opnieuw uitlopen van de bomen in het daarop volgende voorjaar, d.w.z.
tussen zomer 1325 AD en voorjaar 1326 AD. Deze kapdatum is voor alle daterende monsters gemeenschappelijk
mogelijk.
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De monsters dateren het beste met verschillende referentiechronologieen uit Niedersachsen (NSS 1,4,5,9). De herkomst
van het hout uit dit gebied is dan ook waarschijnlijk.

Literatuur
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21 The Doel-II cog
Dendrochronological report		
K. Haneca
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22 The Kraggenburg cog
Dendrochronological report RING
M. Dominguez

Stichting RING, p/a Rijksdienst voor het Cultureel Erfgoed; Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@cultureelerfgoed.nl

Aan:

Dhr. Van Holk
Nieuw Land Erfgoedcentrum
Postbus 73
8200 Lelystad

Betreft: uitslag dateringsonderzoek kogge NT25 uit Kraggenburg, Noordoostpolder
RING Intern Rapport nummer: 2010077
Datum: 8 december 2010
Geachte heer Van Holk,
Wij onderzochten voor u 7 eikenmonsters (Quercus sp.) afkomstig uit kogge NT25 uit Kraggenburg,
Noordoostpolder (offerte O2010069).
Het dendrochronologische onderzoek op het monster leverde het volgende resultaat op (zie met name de vijfde
kolom in tabel 1):
Tabel 1. Uitslag dendrochronologisch onderzoek
Monsternr / onderdeel / spoor

Datering van
Zekerheid
RINGs
de laatste
van de datering
Dendrocode gemeten ring
(probability)

Periode waarin/
waarna de boom
is omgehakt

Gebruikte
Referentiechronologie

M1 / vlakplank / -

NKR00011

1294 n.Chr.

>99,99%

na 1307 n.Chr.

NLNOOR10

M6 / vlakplank / -

NKR00020

1268 n.Chr.

>99,95%

na 1281 n.Chr.

NLHOOR01

M2 / vlakplank / -

NKR00030

1259 n.Chr.

>97%

na 1281 n.Chr.

NLNOOR1E

M5 / spant / S16

NKR00040

1293 n.Chr.

>90%

1310 n.Chr ±5

NLNOOR10

M4 / spant / S11

NKR00050

-

-

-

-

M3 / spant / S10

NKR00060

-

-

-

-

M7 / spant / -

NKR00070

-

-

-

-

Het hout van monster 2 (NKR00030) en 6 (NKR00020) is afkomstig uit dezelfde boom (zie bijlage 1, tabel 2
en bijlage 2, afbeelding 5). De meetreeksen zijn gemiddeld tot de curve NKR2_3T. Deze curve dateert met de
referentiekalender NLNOOR1E (zie bijlage 1, tabel 3 en bijlage 2, afbeelding 6).
Het hout van de gedateerde monsters is waarschijnlijk afkomstig uit het noordwesten van Nederland.
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Stichting RING, p/a Rijksdienst voor het Cultureel Erfgoed; Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@cultureelerfgoed.nl

Helaas was het onmogelijk om de monsters 3, 4 en 7 te dateren. Deze monsters beschikken over weinig ringen
en ze tonen geen duidelijke synchronisatie met elkaar of met de andere monsters.
Aanvullende informatie over de laboratoriumresultaten, de gebruikte statistiek en/of de gebruikte
referentiekalenders, vindt u in de bijlagen.

RING Intern Rapport nummer:

Laboratoriumnummer, verwijzing naar de analyse.

Zekerheid van de datering:

De kans dat de gevonden match met de referentiechronologie niet op toeval berust. Deze waarde is
gebaseerd op de ‘Gleichlaufigkeit’ tussen de twee vergeleken reeksen, ook wel %PV genoemd
(percentage of parallel variation; Jansma 1995).

Verantwoording van de dateringen: Dendrochronologische dateringen door RING zijn gebaseerd op een combinatie van
waarnemingen: (a) vergelijking en relatieve datering (ten opzichte van elkaar) van de
jaarringpatronen binnen een vindplaats/bouwfase; (b) vergelijking van deze jaarringpatronen met
meerdere absoluut gedateerde referentiekalenders. Deze vergelijkingen zijn statistisch onderbouwd
en worden visueel gecontroleerd. Wanneer observaties elkaar ondersteunen en bevestigen, wordt
de datering geaccepteerd als zijnde correct.
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Stichting RING, p/a Rijksdienst voor het Cultureel Erfgoed; Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@cultureelerfgoed.nl

RING-rapport 2010077, houtmonsters kogge NT25, Kraggenburg, Noordoostpolder
Bijlage 1. Statistische resultaten van het dendrochronologisch onderzoek
Tabel 1. Statistische resultaten van de monsters
Monsternr / onderdeel /
RINGs
spoor
Dendrocode

n

Kern Spint

Wankant

1e
jaar

ne
jaar

Kapdatum*

p

Kalender

M1 / vlakplank / -

NKR00011

102

+?

-

>13

1193

1294

na 1307 n.Chr.

7,22 70,8

t

%PV

0,0001

NLNOOR10

M6 / vlakplank / -

NKR00020

78

+?

-

>13

1191

1268

na 1281 n.Chr.

5,85 70,5

0,0005

NLHOOR01

M2 / vlakplank / -

NKR00030

100

+5

-

>13

1160

1259

na 1281 n.Chr.

5,63

0,03

NLNOOR1E

M5 / spant / S16

NKR00040

108

+1

1

17±5

1186

1293

1310 n.Chr ±5

4,95 53,7

0,1

NLNOOR10

M4 / spant / S11

NKR00050

67

+1

19

WK
(zomer/winter)

-

-

-

-

-

M3 / spant / S10

NKR00060

83+1

+1

14+1

-

-

-

-

-

-

-

-

M7 / spant / -

NKR00070

63

+1

-

-

-

-

-

-

-

-

-

-

*Kapdatum geschat volgens Jansma, 2007.
Tabel 2. Relevant statistische resultaten tussen de meetreeksen
Meetreeksen

Ol

Gl

p

THO

NKR00020 vs. NKR00030

69

80,4

0,0001

15,4

Tabel 3. Gemiddelde curve
Meetreeksen
NKR00020
NKR00030

RINGcode
gemiddelde curve

n

1e jaar

ne jaar

t

%PV

p

Kalender

NKR2_3T

109

1160

1268

6,32

63,8

0,005

NLNOOR1E
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RING-rapport 2010077, houtmonsters kogge NT25, Kraggenburg, Noordoostpolder
Bijlage 2. Afbeeldingen van de meetreeksen

Afbeelding 1. Tijdspanne van de gedateerde monsters. Deze zijn gesorteerd op de laatst gemeten jaarring. De schatting van de veldatum
is niet weergegeven op deze afbeelding. Het grijze gebied geeft de spintringen weer. x-as: kalenderjaar.

Afbeelding 2. Groen: gedateerde meetreeks NKR00011; blauw: referentiechronologie NLNOOR10; y-as: jaarringbreedte in mm*10-2;
x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).

Afbeelding 3. Groen: gedateerde meetreeks NKR00020; blauw: referentiechronologie NLHOOR01; y-as: jaarringbreedte in mm*10-2;
x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).

Afbeelding 4. Groen: gedateerde meetreeks NKR00030; blauw: referentiechronologie NLNOOR1E; y-as: jaarringbreedte in mm*10-2;
x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).
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Afbeelding 5. Visuele synchronisatie tussen de gedateerde meetreeksen NKR00020 (grijs) en NKR00030 (oranje). Deze monsters zijn
afkomstig uit dezelfde boom. y-as: jaarringbreedte in mm*10-2; x-as: nummer van jaarringen. Het grijze gebied toont de Gleichläufigkeit
(percentage van parallelle ringbreedte variaties (%PV) van beide patronen).

Afbeelding 6. Bruin: gemiddelde curve NKR2_3T; blauw: referentiechronologie NLNOOR1E; y-as: jaarringbreedte in mm*10-2; x-as:
kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide patronen).

Afbeelding 7. Groen: gedateerde meetreeks NPS00040 (de gestippelde lijn geeft de spintring weer, de punt wijst erop dat de kern in het
monster aanwezig is); blauw: referentiechronologie NLNOOR10; y-as: jaarringbreedte in mm*10-2; x-as: kalenderjaar. Het grijze gebied
toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide patronen).
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RING-rapport 2010077, houtmonsters kogge NT25, Kraggenburg, Noordoostpolder
Bijlage 3. Toelichting op de resultaten van de dendrochronologische analyse
Houtsoort =

Het hout wordt door ons enkel gedetermineerd ten behoeve van de datering. Alleen de genus, bijv. Den
(Pinus), wordt bepaald. Verdere soortbepaling, zoals bijv. grove den (Pinus sylvestris), blijft in principe
achterwege, tenzij deze eenvoudig vastgesteld kan worden. Een uitzondering hierop is Abies alba
(Zilverspar), de enige soort Abies die in het verleden in Nederland is toegepast.

Kern

=

(Geschatte afstand tot) de eerstgevormde (oudste) jaarring in de stam.

Spint

=

Aantal gemeten ringen spinthout. Volgens Hollstein (1980) heeft eik een gemiddeld aantal spintringen
van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 tot 200 jaar oud, en 26 ± 8 bij een
boom ouder dan 200 jaar. Wij gebruiken een nieuwe, bijgestelde spinthoutberekening voor
archeologisch/ historisch constructiehout dat dateert met Nederlandse en Duitse chronologieën (Jansma
2007). Bij eikenhout uit het Baltische gebied is het gemiddelde aantal spintringen iets lager dan in West
Europa, 15 (+9/-6) (Wazny, 1990). Grove den, (Pinus sylvestris) heeft weliswaar ook duidelijk zichtbaar
spinthout, maar doordat het aantal spinthoutringen onregelmatig is, is een schatting van de velddatum
niet mogelijk. Fijnspar, (Picea abies) heeft geen spinthout. Uiteraard geeft een aanwezige wankant wel
de precieze kapdatum van de boom.

Wankant =

Het geschatte aantal jaarringen tot de wankant, d.w.z. tot de laatstgevormde jaarring (direct onder de
bast), nodig voor een absolute datering van de veldatum.

Veldatum =

De datum waarop de boom geveld is. Als er wankant aanwezig is, is er een absolute datering mogelijk.
Als er spintringen aanwezig zijn, of zelfs alleen spintgrens, wordt de veldatum berekend door het aantal
ontbrekende spintringen te berekenen. Als er bij een eik van 100 tot 200 jaar oud b.v. 4 spintringen
gemeten zijn, is het geschatte aantal ontbrekende spintringen dus 16 ± 6. Dit getal wordt bij de datering
opgeteld. Als er geen spintringen meer op het monster aanwezig zijn, is het onbekend hoeveel
kernhoutringen er nog ontbreken . De veldatum ligt dan een onbekend aantal jaren ná de datering van de
laatste (jongste) ring + de schatting van het ontbrekende aantal spinthoutringen. Bij een boom, die 100
tot 200 jaar oud is, is de veldatum dus xxxx AD + 20 (± 6) + X.

n

=

Totaal aantal jaarringen in het houtmonster.

x

=

Geschat aantal missende ringen (kernhout en/of spinthout) tot de wankant.

%PV

=

“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.

t

=

De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.

P

=

De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.
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Bijlage 4. Gebruikte referentiechronologieën
NLNOOR10

Hout toegepast in Noordwest-Nederland (Jansma 1995).

NLHOOR01

Hoorn, Nederland (Hanraets, E. n.p.).

NLNOOR1E

Hout toegepast in Noordwest-Nederland (Jansma 1995).
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Aan:

Dhr. W. Waldus
ADC ArcheoProjecten
Nijverheidsweg Noord 114
3800 BM Amersfoort

Betreft: uitslag dateringsonderzoek houtmonsters uit scheepswrak van vermoedelijk een kogge in
Kampen
RING Intern Rapport nummer: 2012063
Amersfoort, 29 oktober 2012
Geachte heer Waldus,
Wij onderzochten voor u 12 eiken monsters (Quercus sp.) (tabel 1) afkomstig uit een scheepswrak van
vermoedelijk een kogge, gevonden in de haven van Kampen (KAMN-12) (offertenummer O2012054).
Tabel 1. Gegevens van onderzochte monsters
Monsternr. Werkput Objecttype

Opmerkingen

17

Put 1

Duik 26

Gezaagd van LSH1, een plank van het dek of van de scheepshuid

24

Put 1

Duik 31

Gezaagd van LSH3, knie die tegen de wegering aan BB aanzat

26

Put 1

Duik 31

Gezaagd van LSH2, knie aan BB zijde

28

Put 3

Duik 37

Gezaagd als monsters van inhout uit voorschip aan BB thv balk 4

29

Put 3

Duik 37

Gezaagd als monsters van inhout uit voorschip aan BB thv balk 4

31

Put 1

Duik 35

Gezaagd van LSH5, een plank van de wegering

32

Put 1

Duik 40

Gezaagd van LSH7, een losse balk aan BB bij balk 3, mogelijk een schot deel

35

Object 5

Duik 46

Gezaagd van LSH8, een overnaadse huidplank van object 5

36

Put 1

Duik 46

Gezaagd van een huidplank van de kogge tussenbalk 2 en 3, losliggend

37

Put 2

Duik 46

Gezaagd van een weger bij de achtersteven van de kogge

38

Put 2

Duik 46

Gezaagd van een weger bij de achtersteven van de kogge

39

Put 2

Duik 46

Gezaagd van een weger bij de achtersteven van de kogge

Uit het vooronderzoek blijjkt dat vier van de monsters niet geschikt zijn voor dendrochronologisch onderzoek
zijn omdat het hout over onvoldoende jaarringen beschikt (tabel 2). Deze monsters zijn afkomstig uit
onderdelen die tangentiaal uit snel gegroeide bomen zijn gezaagd:
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Tabel 2. Uitslag vooronderzoek
Monsternr.

N

Kern

Spinthout

Opmerkingen

32

48

ca. 15

9

Snel gegroeid; tangentiaal (gezaagd?)

37

27

ca. 15

-

Snel gegroeid; tangentiaal (gezaagd?)

38

20

ca.15

-

Snel gegroeid; tangentiaal (gezaagd?)

39

10

ca. 15

-

Snel gegroeid; tangentiaal (gezaagd?)

Het dendrochronologische onderzoek op de andere monters leverde het volgende resultaat op (zie met name de
vijfde kolom in tabel 3):
Tabel 3. Uitslag dendrochronologisch onderzoek
Datering van
Zekerheid
Periode waarin/
de laatste van de datering waarna de boom is
gemeten ring (probability)
omgehakt

Gebruikte
Referentiechronologie

Monsternr. / opmerkingen

RINGs
Dendrocode

17 / radiaal (gespleten?)

KAK00010

1555 n.Chr.

>99,99%

Na 1568 n.Chr.

FRQUSP_Meuse

24 / vierkante kwart boom

KAK00020

-

-

-

-

26 / vierkante kwart boom

KAK00030

-

-

-

-

28 / rechthoekige kwart boom

KAK00040

1379 n.Chr.

>99,99%

Na 1393 n.Chr.

NLNOOR10

29 / rechthoekige kwart boom

KAK00050

1386 n.Chr.

>99,95%

Na 1399 n.Chr.

NLNOOR10

31 / tangentiaal (gezaagd?)

KAK00060

1276 n.Chr.

>99,99%

Na 1288 n.Chr.

DESUDE02

35 / radiaal (gespleten?)

KAK00070

1378 n.Chr.

>99,99%

Na 1386 n.Chr.

EUPLNW01

36 / radiaal (gezaagd/gespleten?) KAK00080

1265 n.Chr.

>99,99%

Na 1279 n.Chr.

NLNOMIDD01

Van de acht dendrochronologisch onderzocht monsters konden zes worden gedateerd. Deze groep monsters is
zeer heterogeen, zoals de verschillende dateringen, groeipatronen en herkomsten duidelijk laten zien.
Het hout van monster 17 hoort waarschijnlijk niet bij de andere monsters, aangezien deze boom meer dan
anderhalf eeuw later dan de rest is gekapt. Deze boom groeide ergens in het gebied van de Meuse in Frankrijk.
De meetreeksen van de monsters 28 en 29 synchroniseren zeer goed met elkaar (zie bijlage 1, tabel 2 en bijlage
2, afbeelding 3), wat er op wijst dat het hout van beide elementen uit hetzelfde gebied afkomstig is. De
metingen zijn gemiddeld tot de curve KAK4_5M, die een goede overeenkomst toont met de referentiekalender
NLNOOR10 (zie bijlage 1, tabel 3 en bijlage 2, afbeelding 4). Het hout is waarschijnlijk afkomstig uit
Nederland, hoewel het niet mogelijk is om de herkomst nauwkeuriger te bepalen. Het hout van het monster 36
heeft ook waarschijnlijk een lokale herkomst, terwijl het hout van monster 31 afkomstig is uit het zuiden van
Duitsland. Het hout van monster 35 is waarschijnlijk afkomstig uit het noordwesten van Polen.
Aangezien in geen van de gedateerde monsters spinthout aanwezig heeft, kunnen de kapdatums alleen als post
quem dateringen worden gegeven. De vroegerer post quem dateringen van monsters 31 en 36 hoeft niet te
betekenen dat deze elementen tot een andere fase behoren. Het is mogelijk dat deze monsters uit het binnenste
deel van de bomen afkomstig zijn, terwijl de monsters 28, 29 en 35 uit de buitenste deel van de bomen kunnen
zijn genomen. De post quem dateringen van deze drie monsters lijken de bouwperiode van het schip te plaatsen
in de eerste helft van de vijftiende eeuw.
Het heterogene karakter van het materiaal kan erop wijzen dat het bouwhout van het schip is gekocht op een
grote houtmarkt. Echter, de kleine hoeveelheid onderzochte monsters staat dergelijke sterke conclusies niet toe.
Wij bevelen daarom aan om meer houten elementen van het schip te laten onderzoeken, in combinatie met een
5/12

940

Stichting RING, p/a Rijksdienst voor het Cultureel Erfgoed; Postbus 1600, 3800 BP Amersfoort; 0334217545; m.dominguez@cultureelerfgoed.nl

grondige verkenning van de constructie en historisch onderzoek. Hopelijk kan op deze manier meer informatie
worden verkregen over de herkomst en datering van het schip.
Aanvullende informatie over de laboratoriumresultaten, de gebruikte statistiek en/of de gebruikte
referentiekalenders, vindt u in de bijlagen.
RING Intern Rapport nummer:

Laboratoriumnummer, verwijzing naar de analyse.

Zekerheid van de datering:

De kans dat de gevonden match met de referentiechronologie niet op toeval berust. Deze waarde is
gebaseerd op de ‘Gleichlaufigkeit’ tussen de twee vergeleken reeksen, ook wel %PV genoemd
(percentage of parallel variation; Jansma 1995).

Verantwoording van de dateringen: Dendrochronologische dateringen door RING zijn gebaseerd op een combinatie van
waarnemingen: (a) vergelijking en relatieve datering (ten opzichte van elkaar) van de
jaarringpatronen binnen een vindplaats/bouwfase; (b) vergelijking van deze jaarringpatronen met
meerdere absoluut gedateerde referentiekalenders. Deze vergelijkingen zijn statistisch onderbouwd
en worden visueel gecontroleerd. Wanneer observaties elkaar ondersteunen en bevestigen, wordt
de datering geaccepteerd als zijnde correct.
N:

Totaal aantal jaarringen in het houtmonster.

Kern

(Geschatte afstand tot) de eerstgevormde (oudste) jaarring in de stam.

Spinthout

Aantal spinthout ringen aanwezig in het monster.

Wankant

Het geschatte aantal jaarringen tot de wankant, d.w.z. tot de laatstgevormde jaarring (direct onder
de bast), nodig voor een absolute datering van de veldatum.
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RING-rapport 2012063, scheepswrak, vermoedelijk kogge, Kampen (KAMN-12)
Bijlage 1. Statistische resultaten van het dendrochronologisch onderzoek
Tabel 1. Statistische resultaten van de monsters
Monsternr.

RINGs
Dendrocode

n

17 / radiaal (gespleten?)

KAK00010

106

+?

-

>13

24 / vierkante kwart boom

KAK00020

57+1

+1

-

-

-

-

-

-

-

-

-

26 / vierkante kwart boom

KAK00030

108

+?

-

-

-

-

-

-

-

-

-

28 / rechthoekige kwart
boom

KAK00040

130

Ca. 15

-

>14

1250 1379 Na 1393 n.Chr.* 6,77 69,6

0,0001

NLNOOR10

29 / rechthoekige kwart
boom

KAK00050

94+3

+?

-

>13

1293 1386 Na 1399 n.Chr.* 3,78 68,6

0,0005

NLNOOR10

31 / tangentiaal (gezaagd?)

KAK00060

144

Ca. 15

-

>12

1133 1276 Na 1288 n.Chr.* 11,8 76,8

0,0001

DESUDE02

35 / radiaal (gespleten?)

KAK00070

247

+?

-

>8

1132 1378 Na 1386 n.Chr.** 8,32 64,0

0,0001

EUPLNW01

Ca. 15

-

>14

1141 1265 Na 1279 n.Chr.* 7,43 74,0

0,0001

NLNOMIDD01

36 / radiaal
KAK00080
124
(gezaagd/gespleten?)
* Kapdatum geschat volgens Jansma, E. 2007.
** Kapdatum geschat volgens Wazny, 1990.

1e
ne
Kern Spint Wankant jaar jaar

Kapdatum

t

%PV

1450 1555 Na 1568 n.Chr.* 7,28 73,1

Tabel 2. Relevant statistische resultaten tussen meetreeksen
Meetreeksen
KAK00040

KAK00050

Ol

%PV

p

t

87

78,7

0,0001

87

Tabel 3. Gemiddelde curve
Meetreeksen
KAK00040
KAK00050

RINGcode
gemiddelde curve

n

1e jaar

ne jaar

t

%PV

p

Kalender

KAK4_5M

137

1250

1386

7,54

75,2

0,0001

NLNOOR10
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RING-rapport 2012063, scheepswrak, vermoedelijk kogge, Kampen (KAMN-12)
Bijlage 2. Afbeeldingen van de gedateerde meetreeksen

Afbeelding 1. Tijdspanne van de gedateerde monsters. Deze zijn gesorteerd op de laatst gemeten jaarring. x-as: kalenderjaar.

Afbeelding 2. Groen: gedateerde meetreeks KAK00010; Blauw: referentiechronologie FRQUSP_Meuse; y-as: jaarringbreedte in
mm*10-2; x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van
beide patronen).

Afbeelding 3. Visuele synchronisatie tussen de monsters KAK00040 (oranje) en KAK00050 (groen). Het hout van deze monsters is
afkomstig uit dezelfde gebied. Y-as: jaarringbreedte in mm*10-2; x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit
(percentage van parallelle ringbreedte variaties (%PV) van beide patronen).

Afbeelding 4. Bruin: gemiddelde curve KAK4_5M; Blauw: referentiechronologie NLNOOR10; y-as: jaarringbreedte in mm*10-2; x-as:
kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide patronen).
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Afbeelding 5. Groen: gedateerde meetreeks KAK00060; Blauw: referentiechronologie DESUDE02; y-as: jaarringbreedte in mm*10-2;
x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).

Afbeelding 6. Groen: gedateerde meetreeks KAK00070; Blauw: referentiechronologie EUPLNW01; y-as: jaarringbreedte in mm*10-2;
x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).

Afbeelding 7. Groen: gedateerde meetreeks KAK00080; Blauw: referentiechronologie NLNOMIDD01; y-as: jaarringbreedte in mm*102
; x-as: kalenderjaar. Het grijze gebied toont de Gleichläufigkeit (percentage van parallelle ringbreedte variaties (%PV) van beide
patronen).
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Bijlage 3. Toelichting op de resultaten van de dendrochronologische analyse
Houtsoort =

Het hout wordt door ons enkel gedetermineerd ten behoeve van de datering. Alleen de genus, bijv. Den
(Pinus), wordt bepaald. Verdere soortbepaling, zoals bijv. grove den (Pinus sylvestris), blijft in principe
achterwege, tenzij deze eenvoudig vastgesteld kan worden. Een uitzondering hierop is Abies alba
(Zilverspar), de enige soort Abies die in het verleden in Nederland is toegepast.

Kern

=

(Geschatte afstand tot) de eerstgevormde (oudste) jaarring in de stam.

Spint

=

Aantal gemeten ringen spinthout. Volgens Hollstein (1980) heeft eik een gemiddeld aantal spintringen
van 16 ± 5 bij een boom tot 100 jaar oud, 20 ± 6 bij een boom van 100 tot 200 jaar oud, en 26 ± 8 bij een
boom ouder dan 200 jaar. Wij gebruiken een nieuwe, bijgestelde spinthoutberekening voor
archeologisch/ historisch constructiehout dat dateert met Nederlandse en Duitse chronologieën (Jansma
2007). Bij eikenhout uit het Baltische gebied is het gemiddelde aantal spintringen iets lager dan in West
Europa, 15 (+9/-6) (Wazny, 1990). Grove den, (Pinus sylvestris) heeft weliswaar ook duidelijk zichtbaar
spinthout, maar doordat het aantal spinthoutringen onregelmatig is, is een schatting van de velddatum
niet mogelijk. Fijnspar, (Picea abies) heeft geen spinthout. Uiteraard geeft een aanwezige wankant wel
de precieze kapdatum van de boom.

Wankant =

Het geschatte aantal jaarringen tot de wankant, d.w.z. tot de laatstgevormde jaarring (direct onder de
bast), nodig voor een absolute datering van de veldatum.

Veldatum =

De datum waarop de boom geveld is. Als er wankant aanwezig is, is er een absolute datering mogelijk.
Als er spintringen aanwezig zijn, of zelfs alleen spintgrens, wordt de veldatum berekend door het aantal
ontbrekende spintringen te berekenen. Als er bij een eik van 100 tot 200 jaar oud b.v. 4 spintringen
gemeten zijn, is het geschatte aantal ontbrekende spintringen dus 16 ± 6. Dit getal wordt bij de datering
opgeteld. Als er geen spintringen meer op het monster aanwezig zijn, is het onbekend hoeveel
kernhoutringen er nog ontbreken . De veldatum ligt dan een onbekend aantal jaren ná de datering van de
laatste (jongste) ring + de schatting van het ontbrekende aantal spinthoutringen. Bij een boom, die 100
tot 200 jaar oud is, is de veldatum dus xxxx AD + 20 (± 6) + X.

N

=

Totaal aantal jaarringen in het houtmonster.

x

=

Geschat aantal missende ringen (kernhout en/of spinthout) tot de wankant.

%PV

=

“Gleichlaufigkeit” (Duitse term) of “Percentage of Parallel Variation” (Engelse term); het percentage
van de ringen in het onderzochte jaarringpatroon die aan de referentiechronologie identieke toe- en
afnames van de breedte vertonen op de door de datering van het patroon aangegeven positie t.a.v. de
referentiechronologie. De significantie van dit percentage is een functie van de lengte in jaren van het
onderzochte jaarringpatroon en de referentie chronologie.

t

=

De waarde die resulteert uit een Students t-test op de kruiscorrelatie die behoort bij de beste “match”
tussen het onderzochte jaarringpatroon en de referentiechronologie.

P

=

De kans (uitgedrukt als een fractie van 1) dat de gevonden waarde voor %PV per toeval optreedt, dus
niet op een datering duidt.
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Bijlage 4. Gebruikte referentiechronologieën
DESUDE02

Zuid-Duitsland (Huber & Becker n.p.).

EUPLNW01

Noodwest-Polen (EU Contractnr. ENV4-CT95-0128).

FRQUSP_Meuse

Frankrijk, Meuse gebied (Tegel, W., Dendronet, n.p.).

NLNOMIDD01

Hout toegepast in Noord- en Midden-Nederland (Hanraets, n.p.).

NLNOORD10

Hout toegepast in Noordwest-Nederland (Jansma, 1995).
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INLEIDING
Bij archeologisch onderzoek op de locatie van de IJsselkogge bij Kampen zijn door ADC
ArcheoProjecten de resten van een punterachtig wrak, een aakachtig wrak en een
(vermoedelijke) beschoeiing aangetroffen. Voor de verschillende contexten zijn monsters
aangeleverd voor dendrochronologisch onderzoek om de ouderdom vast te stellen.
Het onderzoek is uitgevoerd in opdracht van ADC ArcheoPorjecten en vond plaats in oktober
2016 op het laboratorium van Van Daalen Dendrochronologie te Deventer.

METHODE
Selectie en vooronderzoek
Voor ieder monster is nagegaan of het een dateerbare houtsoort betrof, of het voldoende
jaarringen leek te hebben (minimaal 70) en of het jaarringpatroon vrij was van verstoringen.
Waar mogelijk wordt voorkeur gegeven aan monsters met spinthout of wankant (zie hieronder).
Voor monsters waarvan de houtsoort niet met het blote oog bepaald kon worden is aan de hand
van microscopische coupes en een determinatiesleutel1 de houtsoort bepaald.
Meting(en)
Geschikt bevonden monsters hebben elk een unieke metingcode toegekend gekregen en zijn
volgens standaard methodes langs één of meerdere radiale trajecten geprepareerd.2 Langs ieder
radiaal traject zijn de jaarringbreedtes ingemeten met een daartoe ingerichte meetopstelling.3
Waar meerdere metingen aan hetzelfde monster verricht zijn, zijn deze gemiddeld tot één
meting zodat ieder individueel element altijd door één meting vertegenwoordigd wordt (zie
tabel 2).
Bij het inmeten is gelet op aanwezigheid van spinthout of wankant.4 Deze informatie wordt
gebruikt voor het schatten van een kapjaar of kapinterval. Hierbij worden de volgende situaties
onderscheiden (zie tabel 1). De codering is gebaseerd op Baillie (1982, p.61) en wordt toegelicht
in bijlage 1.

1

Schweingruber, 1990.

2

Pilcher 1990.

3

Een Velmex meetopstelling met Acu-Rite QV10-V lineaire codeerder met een nauwkeurigheid van 10 µm

gekoppeld aan een Euromex binoculair microscoop met een vergroting van 10 en 30 maal.
4

De termen spinthout en wankant worden toegelicht in bijlage 1.
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Tabel 1. Verschillende schattingsmethoden voor kapintervallen voor een datering in het jaar x.
code

omschrijving

notatie

A

wankant aanwezig, kapinterval vastgesteld buiten

herfst/winter x/x+1

groeiseizoen van laatste jaar.
A1

wankant aanwezig, kapinterval vastgesteld tijdens

zomer x

groeiseizoen van laatste jaar.
A2

wankant aanwezig; kapinterval vastgesteld in aanvang

lente x+1

van volgend groeiseizoen.
B

geen wankant, spinthout deels aanwezig; Bayesiaanse

mediaan, (2•δ interval)

schatting van een kapinterval (alleen voor eik)
C

alleen spinthoutgrens aanwezig; schatting van een

mediaan, (2•δ interval)

kapinterval (alleen voor eik)
D

geen spinthout aanwezig (alleen voor eik)

na x+min. aantal spinthout

E

geen spinthout aanwezig

na x

Dateringsonderzoek
De metingen zijn met behulp van dendrochronologische software5 met elkaar vergeleken. Voor
iedere positie tussen de metingen zijn twee parameters berekend:
1.

Student t-waarde. De t-waarde beschrijft de overeenkomst tussen twee getallenreeksen
voor een gegeven positie. Hoe hoger deze waarde, hoe sterker de gelijkenis is; een t-waarde
hoger dan 5 komt grofweg neer op een kans van 1 op 10.000 dat de gevonden uitslag op
toeval berust en kan als een indicatie voor een datering beschouwd worden. Voorafgaand
aan het berekenen van de t-waarde worden de jaarringbreedtes logaritmisch
getransformeerd6 zodat deze een normale verdeling benaderen.

2. Gleichläufigkeit (GLK); het percentage van de intervallen tussen twee jaren waarin de
meting en referentiecurve gelijktijdig een stijging of daling in het jaarringpatroon laten
zien. In de praktijk wordt een GLK van minder dan 62 als zwak beschouwd.
Synchronisaties die aan de statistische vereisten voldoen zijn door de dendrochronoloog visueel
beoordeeld. De synchronisatie is vervolgens geaccepteerd of verworpen. Onderlinge dateringen
zijn uitgevoerd om metingen uit dezelfde boom te identificeren en/of één of meerdere
middelcurven samen te stellen die het dateren faciliteren.

5

PAST4. Uitgegeven door SCIEM, Wenen (Oostenrijk). www.sciem.com

6

De zogeheten transformatie van Hollstein (Hollstein 1980).
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RESULTATEN
Selectie en vooronderzoek
In totaal zijn 17 monsters aangeleverd. Hiervan zijn 2 monsters komen te vervallen omdat deze
niet voldoende jaarringen bevatten (zie tabel 2).
In de wrakken is eik (Quercus sp.) en grove den (Pinus sylvestris L.) aangetroffen. Voor de
beschoeiing is beuk (Fagus sylvatica L.) gebruikt.
Metingen
Tabel 2. Overzicht van de meetgegevens. n:aantal jaarringen, n(s): aantal spintringen, type:
schattingswijze voor het kapinterval conform tabel 1.
structuur

vondstnr.

omschrijving

houtsoort

meting

n

n(s)

type

kogge

M173

balk

eik

16.075.001

90

5

B

kogge

M186

plank

grove den

16.075.002

110

-

D

eik

16.075.003

232

-

D

grove den

16.075.004

205

-

D

binnenbetimmering
kogge

M187

plank
binnenbetimmering

kogge

M188

plank
binnenbetimmering

aak

M83

plank

eik

16.075.005

138

-

D

aak

M84

plank

eik

16.075.006

148

-

D

aak

M87

spant

eik

16.075.007

127

15

B

kade

M06

plank

beuk

16.075.008

180

n.v.t

A

kade

M08

balk

beuk

16.075.009

207

n.v.t

A

kade

M11

plank

beuk

16.075.010

142

n.v.t

A

punter

M13

balk

eik

16.075.011

84

16

B

punter

M22

plank

eik

16.075.012

65

-

D

punter

M29

balk

eik

16.075.013

85

7

B

punter

M37

plank

eik

16.075.014

69

-

D

punter

M46

plank

eik

-

punter

M71

plank

eik

16.075.015

62

-

D

punter

M79

plank

eik

-

3
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Dateringsonderzoek
Onderlinge synchronisatie van de metingen leverde resultaten op voor de planken van het
punterachtige wrak. Met enige moeite kan hieruit een middelcurve gemaakt worden waarvoor
goede resultaten gevonden kon worden die voor de individuele metingen in mindere mate
behaald werden.
Daarnaast konden de metingen van 2 beuken palen onderling gedateerd worden. Hiervoor
werden (zwakke) resultaten met een referentiecurve voor eik gevonden. Deze dateringen werden
bij aanvullend onderzoek door S. Cremer7 bevestigt.
Enkele van de resterende metingen konden op individuele basis gedateerd worden (zie tabel 3).
De overige eiken metingen zijn voor aanvullend onderzoek naar dr. A. Daly8 gestuurd. Dit
leverde voor M13 van het punterachtige wrak resultaat op.
De vermelde referentiecurven staan in tabel 4 toegelicht.
Tabel 3. Overzicht van de dateringen met statistische onderbouwing. De grafische weergave van de
metingen met de onderstreepte referentiecurve staat in bijlage 2. eind(m)/eind(r): positie van de laatste
jaarring van de meting/referentie.
meting

eind(m)

referentie

eind(r)

overlap

GLK

t-waarde

16.075.003

1385

BALTIC1

1597

230

66,3

7,47

16.075.004

1372

K500090M

1990

199

60,8

6,17

16.075.005

1321

BELG003

1989

138

61,2

5,07

16.075.006

1357

NLTWWF01

1972

148

64,5

5,64

16.075.007

1376

NLTWWF01

1972

127

65,0

5,06

16.075.008

1451

DEWEBE01

1970

180

62,8

4,06

16.075.010

1451

16.075.008

1451

142

66,2

7,34

16.075.012

1406

NL.VME-NT

1835

65

67,7

4,70

16.075.014

1400

59

69,5

4,26

NLTWWF01

1972

69

67,4

5,43

16.075.014

1400

16.075.012

1406

59

69,5

4,26

16.075.015

1426

DEWEFA01

1801

62

73,4

4,13

16.075.M2

1426

NL.VME-NT

1835

95

68,9

6,05

7

Het Koninklijk Instituut voor het Kunstpatrimonium (KIKIRPA), Brussel (B).

8

dendro.dk, Brønshøj (DK)

middelcurve

16.075.M2
16.075.M2
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Tabel 4. Overzicht van vermelde referentiecurven.
referentie

omschrijving

BALTIC1

Paneelschilderijen (import uit Balticum of Oost-Europa). Referentiecurve voor eik
(1156 - 1597). Hillam, Tyers, 1995.

BELG003

België, Meuse Valley Archaeological. Referentiecurve voor eik (672 - 1986).
Hoffsummer, via ITRDB.

DEWEBE01

Duitsland, Weser Bergland. Referentiecurve voor eik (1004 - 1970). Delorme, 1972.

DEWEFA01

Duitsland, Westfalen. Referentiecurve voor eik (1060 - 1801). Hollstein, 1980.

K500090M

Midden-Polen. Referentiecurve voor grove den (1990 - 817). Wazny, niet
gepubliceerde data.

NL.VME-NT

Nederland, algemeen. Referentiecurve voor eik (282 - 1835). Van Daalen, niet
gepubliceerde data.

NLTWWF01

Nederland, Duitsland (Twente, Westfalen). Referentiecurve voor eik (1040 - 1972).
Tisje, niet gepubliceerd data.

5
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INTERPRETATIE
Het onderzoek is deels geslaagd in het dateren van de monsters. Hoewel voor iedere context één
of meerdere dateringen beschikbaar zijn (zie tabel 5) bleek het niet mogelijk voor iedere context
een kapinterval vast te stellen. In deze gevallen kon alleen een ondergrens van het kapinterval
bepaald worden.
Tabel 5. Schatting van de kapintervallen. Het type is de schatting volgens tabel 1.
structuur

monster

meting

eind

kogge

M173

16.075.001

-

kapinterval

type

kogge

M186

16.075.002

-

kogge

M187

16.075.003

1385

na 1393

D

kogge

M188

16.075.004

1372

na 1372

D

aak

M83

16.075.005

1321

na 1327

D

aak

M84

16.075.006

1357

na 1363

D

aak

M87

16.075.007

1376

rond 1380 (1376 – 1393)

B

kade

M06

16.075.008

1451

herfst/winter 1451/52

A

kade

M08

16.075.009

-

kade

M11

16.075.010

1451

herfst/winter 1451/52

A

punter

M13

16.075.011

1431

rond 1435 (1431 – 1448)

B

punter

M22

16.075.012

1406

na 1412

D

punter

M29

16.075.013

-

punter

M37

16.075.014

1400

na 1406

D

punter

M71

16.075.015

1426

na 1432

D

B
D

A

B

Het hout is afkomstig van verschillen bronnen. In de kogge is Pools eiken en grenen verwerkt.
De overige metingen zijn ofwel van een lokale herkomst, ofwel van nabijgelegen gebieden in
Duitsland afkomstig. De resultaten zijn is veel gevallen niet sterk of talrijk genoeg voor een
degelijke herkomstbepaling.

6
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BIJLAGE 1
A.

Wankant aanwezig: De jaarringgrens van de buitenste jaarring direct onder de bast maakt
het mogelijk het seizoen te bepalen waarin de boom gekapt is. Aanwezigheid van de
wankant betekent per definitie dat het spinthout volledig aanwezig is. Het seizoen waarin
de boom gekapt is volgt uit de mate waarin de buitenste ring gevormd is:
1. A: De buitenste jaarring is volledig gevormd. Het kapinterval valt buiten het
groeiseizoen van de laatste (gedateerde) jaarring.
2. A1: De buitenste jaarring is niet volledig gevormd. Het kapinterval valt in het
groeiseizoen van de laatste (gedateerde) jaarring.
3. A2: Alleen de aanzet tot de buitenste jaarring is aanwezig. Deze jaarring wordt niet
ingemeten. Het kapinterval valt aan het begin van het groeiseizoen volgend op de
laatste (ingemeten) jaarring.

B. Spinthout aanwezig: Het spinthout is de buitenste zone van de stam waar het hout nog
niet is omgezet in kernhout. Niet alle houtsoorten vormen kernhout en alleen bij eik is het
aantal jaarringen in het spinthout statistisch te omschrijven zodat een schatting gemaakt
kan worden van het aantal ontbrekende jaarringen tot de wankant. Voor het bereken van
het kapinterval wordt OxCal9 gebruikt met door de auteur samengestelde
spinthoutstatistieken. Hieruit volgt een jaartal dat het meest waarschijnlijk is (de
mediaan), met daarom heen een 2·δ (95,4%) betrouwbaarheidsinterval.
Spinthoutstatistieken verschillen zijn niet voor alle herkomstgebieden hetzelfde,
waardoor naar gelang de herkomst van het hout andere spinthoutstatistieken toegepast
kunnen worden.
C. Spinthoutgrens aanwezig: Als (een deel van) de contouren van een monster één en
dezelfde jaarring volgen dan kan dit geïnterpreteerd worden als de overgang tussen het
kernhout en het (niet meer aanwezige) spinthout. Hierbij wordt op dezelfde wijze als
hierboven een kapinterval berekend. Hierbij moet de kanttekening geplaatst worden dat
dit alleen met redelijke zekerheid vastgesteld kan worden als dit langs een voldoende
groot deel van de contouren van het monster zichtbaar is.
D. Geen spinthout aanwezig: Hierbij is het niet mogelijk een kapinterval te schatten en kan
alleen gesteld worden dat in ieder geval een klein aantal spinthoutringen (6 stuks) volgt
op het kernhout. De vroegst mogelijke datering wordt dan met een corresponderend
aantal jaarringen gecorrigeerd. Dit geldt alleen voor eik.
E. Geen spinhoutstatistieken beschikbaar of geen kernhoutvorming: Hierbij is het niet
mogelijk een kapinterval te schatten en kan alleen gesteld worden dat het kapjaar ná de
datering van de buitenste ring valt. Dit wordt zowel toegepast voor houtsoorten die geen
kernhout vormen, of waarvoor het aantal spinthoutringen niet rekenkundig te
omschrijven is.

9

Bronk Ramsey 2009.
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BIJLAGE 2
Hier onder staan de metingen afgebeeld met de in tabel 3 aangegeven referentie. Op de x-as
staan de jaartallen, op de y-as de ringbreedtes op een logaritmische schaal, uitgedrukt in 1/100
mm. Het spinthout is gestippeld aangegeven. De grijze banen geven intervallen met een
positieve GLK aan.
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24 The Enkhuizerzand cog?
Dendrochronological report RING
E. Jansma & E. Hanraets
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Credits per cog
6 The Nijkerk-II cog
Discovery and Notification:

Find numbers:

Reconnaissance:

photos:

Excavation:

Photo numbers:

23 September 1981; K. Vlierman

28 September - 10 October 1981; L. van Dijk and J. van der Land.

27 April - 28 October 1983; G. Bek, L. Van Dijk, W. Folkertsma
(trainee), R. Hageraats, A.F.L. van Holk (stagiair), J. van der Land,
A. Luns (stagiair), R. Oosting, H.R. Reinders, K. Vlierman (day-today archaeological management), members of the Archeologische Werkgemeenschap voor Nederland (AWN) members of the
Oudheidkundige Vereniging Arent toe Boecop of Elburg.

Post-field research, augmentation of the field data, report
and (reconstruction) drawings:
K. Vlierman. For the Appendices 2.III A-C the drawings of J.M.A.W. Morel are used as a basis.

Description of the finds and restoration of objects:
K. Vlierman and T.J.C. van Zuidam.

Pollen spectrum of the moss caulking:
E. Mook-Kamps (RUG).

Examination of the bones:
F. Laarman (RCE)

Dendrochronological report:

E. Jansma and E. Hanraets (RING).

Determination of wood samples:
L. Koehler and J. Nientker (RCE).

Zo 36-1 to Zo 36-308.

L. van Dijk, T. Penders, H. Schraal (RCE) and K. Vlierman.

84938-84947
90658-90718
91107-91121
92461			
Zo 36-1 to Zo 36-307
90721-90768
91123-91142				
model Oz 36 ZFL
85131-85144
90784-90791
91155		
100292			
Zo 36 [-13]		
91281-91307
100799			
Zo 36-M1 and -M1a
91326-91357
100809							
91413-91415				
K. Vlierman private ownership

Slide numbers:

69306-69316
70108-70127
71225
87793-87888
88069-88070
91007-91026
69962-69966
70236-70277		
87942-87948
88079-88087
69970-69981
70597-70604
69987-69993
70609-70613

Manuscript completed in October 2007.
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8 The Nijkerk-I cog
Notification:

4 September 1980; J. Abrahamse

Reconnaissance:

3 November 1980; J. van der Land and H. van Veen

Excavation:

1 May - 10 November 1981; L. van Dijk, R. van Fucht (trainee), R.
Hulst (trainee), J. van der Land, R. Oosting, H.R. Reinders, K. Vlierman (day-to-day archaeological management), P.B. Zwiers, members of the Archeologische Werkgemeenschap voor Nederland
(AWN) and members of the Oudheidkundige Vereniging Arent toe
Boecop of Elburg.

Post-field research, augmentation of the field data, report
and (reconstruction)drawings:
K. Vlierman

Find numbers:

Zo 43-1 to Zo 43-90

Photos:

L. van Dijk and T. Penders (RCE), L. Potuyt (RIJP),

Photo numbers:

84284-84337
84759-84815
model COG		
Zo43-1 to Zo43-90
84621-84625
84925-84937
model Nijkerk-I
84720-84750
85109-85130
model Nijkerk-I [-001]

Slide numbers:

Examination of the bones:

68356-68359
70062-70066
105049-105050
68468-68482
70082-70084
CSA00422-CSA00425
68233-69245
88058-88061
69323-69335

Study of peat:

Manuscript completed in August 2011		

Description of the finds:
K. Vlierman

Pollen spectrum of the moss caulking:
E. Mook-Kamps (RuG)

F. Laarman (RCE)

D.G. van Smeerdijk
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9 The Ens cog
Notification:

1946. Superintendent Brandsma?

Reconnaissance: ?

Find numbers:

Nq 75-1 to Nq 75-7.

Photo numbers:

7188, 7424, 7428 to7430, 97.234
NQ75-1 to NQ75-7, Z1950-I 58, Z1950-I 59 and Z1950-I 60.

Excavation:

28 May-3 June and 11-24 June 1949.
An unknown number of camp inmates under leadership of Th.J.
Remmerswaal under direction of G.D. van der Heide.

Manuscript completed in August 2008.

Field drawings:

G.D. van der Heide / Th.J. Remmerswaal.

Preliminary excavation report:
G.D. van der Heide.

Post-field research, augmentation of the field data, report
and (reconstruction)drawings:
K. Vlierman.

Description of the finds:
K. Vlierman

Pollen spectrum of the moss caulking:
E. Mook-Kamps RuG.

Photos:

Hiemstra and Klaar (Directie Wieringermeer), L. van Dijk, T. Penders and H. Schraal (RCE) and K. Vlierman.
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10 The Rutten cog
Notification:

23 October 1952; R. Terpstra, 616 Kamp Rutten.

Reconnaissance:

20 September 1982; J. van der Land and K. Vlierman.

Excavation:

3 June-21 August 1985; L. van Dijk, J. van der Land, R. Loos, R.
Oosting, H. Post, K. Vlierman (day-to-day archaeological management), J. van der Zee (RIJP), J. Cupido and A. Vos (trainees), pupils
and two teachers LTS-class of the Copernicus Scholengemeenschap in Dronten and members of the Oudheidkundige vereniging Arent Thoe Boecop of Elburg (volunteers).

Post-field research, augmentation of the field data, report
and (reconstruction) drawings:
K. Vlierman.

Description of the finds:
K. Vlierman.

Find numbers in the field:

A57/1 to A57/259; fictive inventory numbers 1 to 29

Photos:

L. van Dijk and T. Penders (RCE).

Photo numbers:		
85.997					
71346-71440
93.043-93.071					
71487-71503
93.133-93.228
93.232-93.258
93.300-93.323
95.179-95.187
A57-1 to A57-261
A57-[-001]
A57-[-002]

Slide numbers:
71346-71440
71487-71503

Pollen spectrum of the moss caulking:
E. Mook-Kamps (RuG).

Examination of the bones:
F. Laarman (RCE).

Dendrochronological report:

RING; A.E.M. Hanraets and E. Jansma.
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Manuscript completed in March 2013

11 The Dronten-I cog
Notification:

Oktober 1973, B. Haayer.

Reconnaissance:

29 October 1973, L. van der Land, H. van Veen and K. Vlierman.

Inventory numbers:
On 5-1 to On 5-64.

Photos:

L. van Dijk and T. Penders (RCE), J.H. Kamps (Delft), J.U. Potuyt
(RIJP) and K. Vlierman.

Photo numbers:

H.R. Reinders, H. van Veen, K. Vlierman and P.B. Zwiers.

54865-54892		
54943-54946		
55201-55213		
59213-59214
97219-97232		
DSCF 3186-3195
ON5-1 to ON5-63

Post-field research 2012:

Slide numbers:

Excavation/research:

2 August -3 September 1976, L. van Dijk, J. van der Land, H.R.
Reinders, F.J. Tjallingii, H. van Veen, K. Vlierman and P.B. Zwiers.

Excavation report 1980:

Augmentation of the field data, report and (reconstruction) drawings: K. Vlierman

Description of the finds:

62248-62264		
88059-88060		
88062-88065		
88085-88086

Restoration ceramics:

Manuscript completed in June 2012.

K. Vlierman.

K. Vlierman.

Conservation iron objects:
Van der Woude.

Pollen spectrum of the moss caulking:
E. Mook-Kamps (RuG).
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12 The Marknesse cog
Notification:
?

Excavation and re-burial of the wreck in 1944:

P.J.R. Modderman, D. Huismans and J.P.G. Kloppenburg (Nederlands Openluchtmuseum), J. Lanting and R. Woudstra (Biologisch
Archeologisch Instituut), camp inmates (Directie Wieringermeer)
and employees of the Amsterdamsche Scheepwerf (De Vries
Lentsch).

Post-field research in the field, August 2008:

A.F.L. van Holk and H.R. Reinders with students of the International Fieldschool for Maritime Archaeology Flevoland (IFMAF); K.
Vlierman.

Post-field research, report and (reconstruction) drawings:
K. Vlierman.

Description of the finds:

P.J.R. Modderman and K. Vlierman

Dendrochronological report:
RING; M. Dominguez

Find numbers:

Nm 107-1 to -32.

Photos:

Managing board Wieringermeer; T. Penders (RCE); K. Vlierman

Photo numbers:

5685, 5686, 9172, 9184, 9192, 16643 and 16644
Photos (Nom):
13114 to 13132
13144 to 13150
Model M 107 NOP
M107-1 to M107-23
Z1944-II 2		
Z1944-II 3
Z1944-II 5		
Z1944-II 6
Z1944-II 7		
Z1944-II 9
Z1944-II 9 [-001]
Z1944-II 11
Z1944-II 14		
Z1944-II 15
Z1944-II 15a		
Z1944-II 20
Z1944-II 21

Slide numbers:

9172, 9184, 19557, 75007-750016, 88064, 88073, 88078,
CSA 00418-CSA 00421, 16298-106326.

Manuscript completed in March 2009.
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13 The Kuinre cog
Notification:
?

Notes:

P.J.R. Modderman and G.D. van der Heide

Research, report and drawings:

Find number:
Z1950/ I-96

Photos:

Managing board Wieringermeer; T. Penders (RCE); K. Vlierman

Photo numbers:

10534 and 10535.
(NM133) Z1950-I 96

K. Vlierman

Manuscript completed in February 2008
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14 The Spakenburg-I cog
Notification:
B. Proem.

Reconnaissance:

29 october 1975. J. van der Land and H. van Veen.

Excavation:

30 July - 11 August 1979. L. and M. Boot, R. Bouwmans, M.
Brinkman, M. Eijkman, N. de Goeje, A. Krekel, A. Pronk, H. van
Vastenhoven, M. van Veen, J. Verschoor and M. van der Vlugt
(N.J.B.G.), M. Casals, R. Le Conte, Ch. De Malglaive and P. Perrin
(French guests).
14 - 24 August 1979. L. van Dijk, J. van der Land, H. R. Reinders
and K. Vlierman.

Post-field research, field drawings, report and (reconstruction) drawings:
K. Vlierman.

Find numbers:

Zn 42 II-1 to-54.

Photos:

J.U. Potuyt, L. Van Dijk, T. Penders (RCE) and K. Vlierman.

Photo numbers:

80606-80647
97235-97243
M.D. 3 and 45
K. Vlierman private
ZN42 II-1 to ZN42 II-56
Z42 II-[-001]

Slide numbers:
67078-67092
67095-67105
67124-67125
74979-74981
74989-74991
88080.

Description of the finds:
K. Vlierman.

Pollen spectrum of the moss caulking:
E. Mook-Kamps (RUG).

Examination of the bones:
F. Laarman (RACM).
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Manuscript completed in January 2008.

15 The Spakenburg-II cog
Notification:

Agricultural supervisor H.D. Engberts, July 1971.

Reconnaissance:

J. Kuipers and K. Vlierman, 19 July 1971.

Excavation:

L. van Dijk, J. van der Land, H.R. Reinders, H. van Veen, K. Vlierman, J. van der Zee and P.B. Zwiers, 27 April - 31 May 1979.

Photos:

L. van Dijk and T. Penders (RCE).

Photo numbers:

80247-80281			
91422-91426
80683-80698			
96490-96494
84156-84158			
Nz 43 Z. Fl. (model)

Slide numbers:

Post-field research, report and drawings:

66524-66553			
70614-70615
69950-69961			
70617-70618
70085-70089

Pollen spectrum of the moss caulking:

Manuscript completed in November 2014.

Excavation report 1991:
A. van de Moortel, 1991.

K. Vlierman.

R.T.J. Cappers and E. Mook-Kamps (RuG).

Dendrochronological report:

E. Hanraets and E. Jansma, RING.
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16 The Almere-I cog
Notification:

2 April 1986. Brandhorst (supervisor from the Rijksdienst voor de
IJsselmeerpolders).

Photos:

L. van Dijk (Rijksdienst voor de IJsselmeerpolders).

Photo numbers:

2-23 April, 1986. L. van Dijk, F. Folkertsman, J. van Helden, J. van
der Land, R. Loos, W. Oosterhof, R. Oosting, H,J. Post, H.R. Reinders, P. Stassen and K. Vlierman.

93.759-93.785
93.886-93-911
93.918-93.923
93.931-93-964
95.189-95.194
95.300-95-305
96.219-96.241
96.452-96.453
96.482-96.489
99.048-99.112

Drawing of the ship parts scale 1:10:

Slide numbers:

Reconnaissance:

2 April, 1986. F. Folkertsma and R.Loos.

Excavation and salvage:

15 June-17 August 1988. M. Fitzgerald, F.M. Hocker, S. Mark and
R. Neyland (Texas A & M University, USA).

Excavation report 1996:

F.M. Hocker and K. Vlierman with contributions of D. van der
Broek, A.M. Koldeweij, G.J.R. Maat and J. van der Zee.

Post-field research, report and drawings:
K. Vlierman.

71874-71877
72249-72301
72381
73587-74889
75535-75574
75599-75614
89130
105669-105693
105697
950094

Determination of wood samples:
A. Wevers.

Pollen spectrum of the moss caulking:
R.T.J. Cappers and E. Mook-Kamps (RuG).

Examination of the bones:
F. Laarman

Dendrochronological report

E. Jansma and E. Hanraets (RING, november 1996).
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Manuscript completed in January 2015.

17 The Dronten-II cog
Notification:

Late summer 1959, G.J. Rook, map-maker of the department
Bodemkunde of the Directory board of the Wieringermeer.

Reconnaissance:

26 Oktober 1959, G.D. van der Heide, B. Van Dalen and H. Van
Veen, department Oudheidkundig
Bodemonderzoek of the Directory board of the Wieringermeer..

Reconnaissance:

Photos:

G.G.W. Schreurs (RCE) and K. Vlierman.

Photo numbers:

Black/white 85.977-85.983
Color 100.139-100.170

Video recordings:
G.G.W. Schreurs.

Manuscript completed in November 2012.

4 and 5 Oktober 1982, K. Vlierman, department Oudheidkundig
Bodemonderzoek van de Rijksdienst
voor de IJsselmeerpolders and R. Kuiper (volunteer).

Excavation:

19 June – 11July 1995, G.G.W. Schreurs, H.J.Post (NISA), R.
Hilgers and D. Zeldenrust
(volunteers).

Excavation report:

G.G.W. Schreurs, in: NISA-Jaarboek 2 1995.

Post-field research 2012:

Augmentation field data, report and (reconstruction) drawings, K.
Vlierman.

Dendrochronological report

RING, E. Jansma and E. Hanraets.
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18 The Swifterbant cog
Notification:

June 1962, by agricultural supervisor Bakker.

Reconnaissance:

7 June 1962, G.D. van der Heide
13 - 25 Juni 2001, A.F.L. van Holk, G. Schreurs, H. Post (NISA),
Ch. Peen, G. Wilgerson and E. Weijters (students of Leiden University, Archaeological faculty).

Research 2013:

Augmentation of the field drawings, report and drawings K. Vlierman.

Description of the finds:
K. Vlierman.

Dendrochronological report
A.E.M. Hanraets RING.
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Inventory numbers:

OG 77-1 to OG 77-30.

Photos:

G. Schreurs and T. Penders (RCE)

Photo numbers:

Rol 1-2, -7,-10, -13, -14, -15, -18, -19, -24, -25, -27, -28, -29,
-30, -31, -32, -33 and -34
Rol 2-OA, -1A, -3A, -4A, -6A, -7A, -9A, -10, -14, -15, -16, -17
and -18
Og77-4, Og77-5-10-12-14, Og77-7-18-28, Og77-8, Og77-9,
Og77-21, Og77-27.

Manuscript completed in March 2013.

19 The Almere-II cog
Notification:

R.S.R. Thijssen, supervisor Beheerseenheid Oostvaardersplassen.

Reconnaissance:

24 and 25 August and 1 - 3 September 1999, G. Schreurs and H.
Post (NISA).

Photos:

G. Schreurs (RCE).

Photo numbers:

Zc 46/ 32-1 to 32-22.
Zc46 [-001].

Manuscript completed in April 2013.

Research 2013:

Augmentation of the field drawings, report and drawings: K.
Vlierman.

Dendrochronological report
A.E.M. Hanraets (RING).
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20 The Doel-I cog
Discovery:

In the beginning of September 2000; employees of the Archeologische Dienst Waasland (ADW), Sint-Niklaas under supervision of
J.-P. Van Roeyen.

Request for advice to the Nederlands Instituut voor
Scheeps- and onderwater Archeologie (NISA/ ROB):

Photos and slides:

H. Schraal and K. Vlierman (NISA); slides fig. 16.1 and 16.24 J.-P.
Van Roeyen (ADW).

Photo numbers:
28-1 to 28-333.

Slide numbers:
29-1 to 29-303.

R. Van Hove, director / archaeologist of the ADW.

Advisory visit at the site:

28 September 2000; A.F.L. van Holk and R. Oosting (NISA).
16 October 2000; K. Vlierman (NISA).

Excavating and cleaning of the ship’s hull:

29 September - 5 October 2000; D. Boel, J. Van Cauter, S. Delamelle, J.-P. Van Roeyen (project leader) and G. De Wilde (all
employees of the ADW).

Field documentation:

K. Vlierman; Photos, slides, sketches, written information and
concept research report.
J.-P. Van Roeyen; Photos and slides, sketches of the position of
cross beams/soil profile and ceiling.
Photographer of the Instituut voor het Acheologisch Patrimonium
(IAP); Photos.
3D Solutions & Technics, G. De Meurichy, Temse/ Bornem ; 3
D-scans of the ship’s hull.

Disassembly, salvage and packing of the ship’s parts:

D. Boel, J. Van Cauter, S. Delamelle, B. Klinck, L. Meesschaert, N.
Van der Putten, J.-P. Van Roeyen (projectleider), Van Roeyen Sr.,
G. De Wilde (ADW/ Universiteit van Gent), K. Vlierman (advisor).

Augmentation field data, report and drawings:
K. Vlierman.

Dendrochronological report
A.E.M. Hanraets (RING).
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Manuscript completed in April 2013.

21 The Doel-II cog
Discovery:

July 2002; employees of the Archeologische Dienst Waasland
(ADW) under supervision of J.-P. Van Roeyen.

Request for advice to NISA/ROB:

R. Van Hove, director / archaeologist of the ADW.

Excavating and drawing of the remains of the ship:
Employees ADW under supervision of J.-P. Van Roeyen.

Photos and slides:

K. Vlierman; figures 17.6A , J.-P. Van Roeyen.

Photo numbers:
Doel II-1 to -24.

Slide numbers:

Doel II-100 to -155.

Manuscript completed in May 2013

Advisory visit, describing and sketching the bottom of the
cog:
K. Vlierman.

Disassembly, salvage and storing:

Employees of the ADW under supervision of J.-P. Van Roeyen.

Augmentation field data, drawings in appendix I (after the
field drawings of J.-P. Van Roeyen) and report:
K. Vlierman.

Dendrochronological report

K. Haneca. Laboratorium voor Houttechnologie, Universiteit-Gent.
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22 The Kraggenburg cog
Notification:

16 May 2007. R. Crébas (Brennels Buiten) to D. Velthuizen,
Nieuw Land Erfgoedcentrum, Lelystad. D. Velthuizen to R. Oosting, Maritiem Erfgoed RACM, Amersfoort.
14 June 2007. Second notification: PR-employee Brennels Buiten
to RACM, location Lelystad.

Reconnaissance:

23 May 2007: J.-M.A.W. Morel, A. Vos, L. Koehler and G. Schreurs
(RACM, Lelystad).
24 May 2007: L. Koehler and G. Schreurs.
15 June 2007: J.-M.A.W. Morel and A. Vos.

Exploratory research:

July 2010. International Fieldschool for Maritime Archaeology
Flevoland (IFMAF).

Description and preliminary conclusions and drawing:
K. Vlierman.

Description of the finds:
K. Vlierman.

Dendrochronological report
M. Dominguez (RING).
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Field find numbers :
NT 25-1 to -60

Photos:

T. Penders (RCE) and K. Vlierman.

Photo numbers:
NT 25.

Manuscript completed in August 2013.

Mid 2018 supplemented with several measurements and other
data from the report: ‘Het vlak van een COG-achtig schip bij Kraggenburg (Flevoland). Verkennend onderzoek aan een laatmiddeleeuws scheepswrak op kavel NT 25’ by K. Blok & M. van de Hoek,
2017.

23 The Kampen (IJssel)-cog1
Discovery:

April 2011. During the preliminary investigation in the context of
the planned deepening of the summer-bed of the Beneden IJssel
commissioned by Rijkswaterstaat Programmadirectie ‘Ruimte
voor de Rivier’ carried out by ADC Maritiem under the direction of
W.B. Waldus.

Reconnaissance / inventory field survey under water:

15 to 31 October 2012. ADC Maritiem: W.B. Waldus (senior KNA
underwater archaeologist), K. Van Campenhout (KNA underwater
archaeologist) and J. Verweij (maritime archaeologist), K. Vlierman
(counsel).

All 3D drawings, reconstruction drawings, photos and maps were
made available by the ADC, except for:
- Figure 23.2, 23.12, 23.17: Photos RCE;
- Figure 23.4, 23.20, 23.29: Photos K. Vlierman;
- Figure 23.10 B, 23.11, 23.32 B, 23.35 A and B, 23.37: after
Dijkstra 2018, fig.14.13,
- Figure 23.39, 23.44: drawings K. Vlierman;
- Figure 23.32 B and C and 23.42: Stadsarchief Kampen.
- Figure 23.43: Photo after Asaert 1974, 110.
The post –field research was carried out after completion of the
reconstruction drawings at the end of November 2017. The
manuscript was completed on 15 April 2018.

Documentation on land:

10 May-29 October 2016. ADC Maritiem: W.B. Waldus (project leader and KNA underwater archaeologist), T. Van Damme
(specialist 3D-Photography), G. Dijkstra (student maritime archaeology University of Groningen), M. van der Linden (maritime
archaeologist), J. Vermeersch (KNA underwater archaeologist), J.
Verweij (maritime archaeologist) and K. Vlierman (senior counsel
ship archaeology and specialist cogs).

Publications and media:

‘De IJsselkogge’. ADC Maritiem Rapport 3300 by Waldus et al.
2012;
‘De vijftiende-eeuwse IJsselkogge: onderdeel van een lange scheepsbouwtraditie uit de Hanzetijd’. By Vlierman & Waldus 2017;
‘De opgraving en lichting van de 15de-eeuwse IJsselkogge’ by Waldus (red.) et al. 2018;
- Wide coverage in foreign, national and regional press;
- Various radio and TV programmes.

Post-field research, augmentation of the documentation,
reconstruction drawings and report:

K. Vlierman. Note: The report draws on the content of ADC Maritime Report 3300, 2012 and ADC Monograph 24, 2018.

1.

In this list of the persons that are responsible for the research, only the archaeological co-workers and the 3D-photographer are mentioned. They
have been involved with the documentation of the wreck and the ship’s timber on dry land and the reconstruction drawings. You can find the names
of all the other co-workers who were involved with the underwater research and the salvage (Isalacogghe-project) and the specialist in Waldus 2018
(see references).
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24 The Enkhuizerzand cog

25 Shipwrecks classified as cogs

Notification:

Reports:

Evaluation visit cutter suction dredger:

Manuscript completed in March 2018.

22 March 1999. Rijkswaterstaat Directie IJsselmeergebied. Dienstkring IJsselmeer-Markermeer/M. House of the family. Van Oord.

23 March 1999. K. Vlierman and J. van den Akker (NISA). Report:
K. Vlierman.

Dendrochronological report

March 1999. RING, E. Jansma & E. Hanraets.

Sonar mapping and diving survey:

26 March 1999. ADT/SNAP-combination.

Advice concerning the ship finds Noordelijke Aanloop
Houtribsluizen ROB/NISA, 30 May 1999:

Th.J. Maarleveld, letter number NISA U991111, 4 June 1999.

Manuscript completed in August 2013.
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K. Vlierman

26 Dutch barges and boats with 		
characteristics of cogs
Reports:

K. Vlierman

Manuscript completed in March 2018.

27 15th- 16th- century clinker built ships
Reports:

K. Vlierman

Manuscript completed in March 2018.

28 Medieval shipyards
Research/description of the finds/report:
K. Vlierman

Illustrations:

Amersfoort, Archeologie gemeente Zwolle, Stadsarchief gemeente Kampen, K. Vlierman.

Manuscript completed in March 2018
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Curruculum vitae
Karel Vlierman (Steenwijk [Overijssel], 28 May 1942)
When, in the summer holidays of 1955, a school friend
suggested going to find decorated potsherds in a sandy
knoll on the Berkenheuvel estate at Wapse (prov. Drenthe),
this meant the beginning of a lifelong contamination with
the ‘archaeology bug’. Not much later, an exhibition was
being set up in a church at Steenwijk, to mark the 750th
anniversary of the town’s city charter, I identified the recovered sherds as Funnel-Beaker (TRB) ware.
For the then 13-year-old, the immediate results were a
home visit from a real professor (H.T. Waterbolk), and
subsequently the tutelage and introduction to (amateur)
archaeology and geology by Mr M. Gerrits, headmaster at
Eesveen and school doctor Dr F.D. Carels. A special highlight was their present for my eighteenth birthday: a fiveweek tour of Italy to acquaint myself also with the legacy
of the Etruscans, Greeks, Romans and medieval Italians.
During an excursion of the Drents Prehistorische Vereniging (Prehistoric Society of Drenthe) in 1955, ‘youth membership’ of this society - then composed mainly of (elderly)
notables - was introduced especially for my benefit.
Family circumstances obliged me to leave secondary school
early and find employment. My great dream of one day
professionally working in archaeological research especially
in the province of Drenthe, was never to be realized
During a home visit by emeritus professor A.E. van Giffen and his wife, I showed him the potsherds that as a boy
I had collected from the ‘Pottiesbarchien’ at Wapse (the site
of the destroyed megalithic passage grave D52a, excavated
by Van Giffen in 1927), and he asked me to lend them to
him for examination and publication. After Van Giffen
died (in 1973), it was Dr J.A. Bakker (University of Amsterdam) who took over the project. In 1982, in consultation with Dr Bakker and Dr J.N. Lanting (University
of Groningen) all finds from this passage grave (from Van
Giffen’s excavation and the potsherds subsequently gathered by private individuals, kept at the Drents Museum in
Assen), were transferred to Dronten, so that I could investigate them myself. In his publication1 Van Giffen had
presented sherds from just a fairly small number of pots.
By early 1987 this investigation, which unfortunately
remained uncompleted, had resulted in drawings of parts
of at least 149 different vessels.
1.

Van Giffen 1946, 61-71 and figs 1 and 2.

I also predicted and indicated where I was sure that thousands of sherds were still to be found in the spoil left
by two stone-robbers from Steenwijk who in 1739 had
dismantled the then probably still largely intact passage
grave. Since Van Giffen had uncovered the site, a lot of
illicit sherd-collecting had gone on at the site. Therefore
Dr Lanting of the University of Groningen, in consultation with the Forestry Commission, decided to perform a
second investigation in July 1988. The predicted amount
of recovered material was very much exceeded (15,800
potsherds, 88 arrowheads, 9 amber beads, a stone axe and
some scrapers). It was the only time that I ever took part
in an archaeological excavation in Drenthe.
In 1958 I had submitted an open application to G.D. van
der Heide, Head of the Archaeological Department of the
Rijksdienst voor de IJsselmeerpolders (Development Authority) at Schokland, and after eleven years, on 1 September
1969, this resulted in my appointment as the supervisor
of a newly formed excavation team. This second team was
needed to excavate the fast-growing number of ship finds
in the new polders Oostelijk Flevoland and Zuidelijk
Flevoland, and to staff the Museum for Maritime Archaeology to be opened at Ketelhaven in 1971.
In over thirty years of practicing maritime archaeology, I
was involved in assessing, excavating, documenting and
salvaging over a hundred shipwrecks in and outside the
Flevoland polders, ranging in age from Roman times to
the 20th century. The discovery and salvage of the six Roman-period ships at Zwammerdam and two medieval ones
at Utrecht in 1973/’74 were occasion for the Development
Authority to create facilities for conserving large, waterlogged archaeological timber from across the Netherlands.
This necessitated making an inventory and selection of
the huge amount of previously excavated and preserved
ships’ timbers, which were being kept wet on rinsing
floors and stored in large sheds. The colleagues appointed
to carry out this formidable task backed out. But I accepted the challenge, on condition that I should be permitted subsequently to also make accessible for research
and to provide better storage for the collection of objects
gathered since the Second World War, excavated from
maritime and terrestrial contexts, from prehistoric and
medieval sites.
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I took care of the day-to-day supervision of excavations,
restored pottery, designed the fitting-out of a restoration
workshop and initiated responsible restoration and conservation methods for finds of every kind of material2
designed and arranged permanent displays and temporary exhibitions on prehistoric, medieval, geological,
palaeozoological and numismatic themes, introduced
improvements to the storage of the various collections in
the buildings and the depots of the Schokland Museum
(in connection with its transfer to the Municipality of
Noordoostpolder), (co-)wrote research reports and gave
lectures at home and abroad, while also working on a new
inventory of the Maritime Museum/NISA and Schokland
Museum collection etc. from 1974 until 2002.
Linked to the new inventory, the archaeological assessment of the terrestrial, mostly prehistoric finds, for
which up till then it was in fact assumed that the Flevo
polders were unlikely to yield any new sites, resulted in
a completely new picture; this led to a degree project of
J.W.H. Hogestijn and ultimately, on 1 September 1987,
to appointment as the first Provincial Archaeologist of
Flevoland. The Department of Maritime Archaeology had
been subsumed under the State Archaeological Service
(ROB) as of April 1992, but in 2002 reorganisation at the
ROB resulted in my leaving the Service early; this meant
that I was unable to complete the depot I had designed to

2.
3.
4.
5.
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be fully publicly accessible and which by then had been
partly realised. In this depot, the National Reference Collection of ships’ inventories of the period ca 1300-1900,
comprising ca 30,000 items, was to be presented ship-byship.3 My plan of completing the depot before reaching
retirement age would certainly have succeeded.
The new depot was designed to be housed in the allocated
part of the new building of the Department of Maritime
Archaeology, which on 12 April 19954 had been renamed
‘Netherlands Institute for Ship and underwater Archaeology’ (NISA). The new building, at Lelystad, was opened
in 1998.
At the transfer of the Department of Maritime Archaeology from the Directorate-General of Rijkswaterstaat
(IJsselmeer-Region Directorate) to the ROB, the future
NISA was afforded a ‘dowry’. The maritime archaeologists
were given the opportunity and funding to prepare for
publication by the end of 1995 ten research projects of
excavated ships. Besides, Rijkswaterstaat (the Ministry of
Waterways and Public Works) made available the funds
for appointing five full-time academics to expand and
enhance NISA’s activities. The research reports were completed towards the end of 1996.5 In 2016 the NISA was
closed down.
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