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Preface

After local divers during discovered the Skjernøysund wreck and contacted the Norwegian Maritime 
Museum, we knew that the wreck had the potential to tell an interesting story about the landscape, trad-
ing routes and also about the ship itself. However, while archaeological excavations in Norway are usu-
ally financed through development schemes, there was no such situation at Skjernøysund. So, what to do 
then? The field school at the University of Southern Denmark seemed to be the perfect joint venture. The 
field school needed a site to excavate and we had it right there in relatively shallow water near the shore. 

The Norwegian Maritime Museum wishes to thank local divers for their dedication to historic wrecks 
and history, inhabitants from Skjernøysund for their strong support and the teachers and students at 
the University of Southern Denmark for the impressive field work presented in this paper. Hopefully 
similar project can be initiated. As we all know, interesting results often lead to even more interesting 
questions…

Jørgen Johannessen, Archaeologist

Norwegian Maritime Museum
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Introduction

1. Introduction

1.1 Project background
The Maritime Archaeology Masters Programme 
(MAP) is a two-year international postgradu-
ate course in Maritime Archaeology. It is part of 
the Institute for History and based at the Esbjerg 
Campus of the University of Southern Denmark.

One of the components of the Masters pro-
gramme is a three-week field-school course. This 
course takes place in the period between the 2nd 
and 3rd semester.

Seen in the context of the curriculum, the field 
school builds on the knowledge and skills, which 
the students acquire in the first and second 
semester, and requires them to apply those in a 
practical setting. 

The field-school is planned and prepared by the 
course lecturer and the participating students. 
During the project responsibilities are shared, 
and students are actively involved in the daily 
planning and decision-making process. Each day, 
a different student acts as “site director of the 
day” with full responsibility for planning, brief-
ing and supervision of the work on site. The data 
gathered during the fieldwork is analysed and 
processed in the course of the third semester, and 
the resulting publication or report is prepared 
jointly by all field-school participants.

In 2011, two separate field-school courses were 
organised. The present report relates to the first 
course, which was facilitated by the Norwegian 
Maritime Museum. The field school took place 
on a wreck site in Langvika, a small bay near the 
island of Skjernøy in Southern Norway.

1.2 Aims and Objectives
As the field-school course forms an important 
part of the curriculum at MAP, its main aim is edu-
cational. Students learn the preparation, organi-
sation and day-to-day running of field projects 
and get an insight into the analysis of gathered 
data and the production of fieldwork reports. 

However, the course is also geared towards gen-
erating research results, which contribute to the 
field of maritime archaeology. The secondary aim 
of the field school was therefore to record the so-
called wreck 3 (Sjøfunn 10020073; Askeladden 

ID 126806) in Langvika in-situ and to produce the 
present report.

Specific objectives were:

 » To excavate the site to a level sufficient to allow 
for archaeological recording,

 » To record the site in-situ and produce an over-
view plan/ drawing of the wreck and its sur-
roundings at a scale of 1:10,

 » To carry out in-situ recording of individual tim-
bers where possible and to collect sufficient 
information for a detailed description of the 
construction.

It was decided not to lift more objects than abso-
lutely necessary for an understanding of the site. 
All timbers were to be left in-situ, but a number 
of samples were acquired for dendrochronologi-
cal analysis. Pending a decision by the Norwegian 
Maritime Museum, the site could either be left 
exposed as a dive site, or be protected by means 
of sandbags or geotextile after the completion of 
the field school

This report presents the outcome of the 2011 
field school course, but also aims at studying the 
wreck and its cargo in a wider context.

1.3 Co-ordinate System and Positioning
All positional data referred to in this report was 
acquired using differential GPS receivers. Posi-
tions are stated in Easting and Northing, based on 
the Universal Transverse Mercator co-ordinate 
system (UTM) using the World Geodetic System 
1984 (WGS 84) ellipsoid. The site falls into zone 
32 North.

Positions were converted using the MSP Geotrans 
3.2 software, made available by the National Geo-
spatial Intelligence Agency (Akers & Mullaney, 
2012).

Unless otherwise stated, all Geodata has been 
provided by the Norwegian Maritime Museum
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2. Site Location

The wreck site of Skjernøysund wreck 3 is located 
in Langvika. This small bay lies just north of 
Skjernøysund, a narrow, navigable strait that sep-
arates the island of Skjernøy from the Norwegian 
mainland.

Skjernøy is the largest island in the municipality 
of Mandal in the county of Vest-Agder in Southern 
Norway. It forms part of an archipelago of islands 
in the Skagerrak, just off the Norwegian coastline 
(Figure 1). 

The wreck lies in 5m of water on the rocky south-
ern shore of the bay, about 80m from the entrance. 
At this point, the bay is only 60m wide (Figure 2).

The seabed in the area is silty with some marine 
growth around the site. A small flexible pipeline, 
presumably for carrying water to the houses on 
the northern shore of the bay was laid over the 
wreck at some point. 

Langvika

Skjernøysund

Skjernøya

Figure 2: Site location in Langvika, north of Skjernøysund. Auer 2012, map produced in Quantum GIS based on geodata 
provided by the Norwegian Maritime Museum, Oslo.

Figure 1: The county of Vest-Agder in Southern Norway. 
The highlighted area is shown enlarged in Figure 2. Auer 
2012, based on svg maps by TUBS and NordNordWest, 
Wikimedia Commons.
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3. Site History

The first wreck site in the Skjernøysund area was 
found in April 2008. Inspired by their discovery, 
the recreational divers Erik Erland Holmen and 
Svein Syvertsen from Farsund diving club and 
Otto Lehne from Mandal diving club, intensified 
their search in the area between Skjernøy and 
the mainland. This led to the discovery of wreck 
2 in December 2008 and wreck 3 in January 2009 
(Lehne, 2011).

All discoveries were immediately reported to 
the responsible authorities, and the Norwegian 
Maritime Museum carried out a first survey of 
wreck 1 (Sjøfunn 10020071; Askeladden ID 
120529) already in November 2008. The site was 
positioned and designated as a protected wreck 
under Norwegian cultural heritage legislation 
(Johannessen, 2009).

Following the discovery of two further wreck 
sites, a second survey was carried out in March 
2009. Wreck 2 (Sjøfunn 10020072; Askeladden 
ID 126805) and wreck 3 (Sjøfunn 10020073; 
Askeladden ID 126806) were located (Figure 3) 
and briefly surveyed. In addition dendrochro-
nological samples were retrieved. The results of 
the first surveys are detailed in a status report 
(Johannessen, 2009).

Wreck 1 is the lower hull of a carvel built ves-
sel, located at a depth of 9m in a small bay in 
Skjernøysund. The site was measured to be 
approximately 16m long and 4.5m wide. An 
oaken ceiling plank taken up from the site could 
be dated to after 1610 (Johannessen, 2009; Petre-
lius Grue, 2010). This wreck was dived in 2010 as 
part of a Master thesis at the University of South-
ern Denmark (Petrelius Grue, 2010).

Wreck 2 was found to be the remains of a clinker 
built vessel buried under a ballast mound in a 
depth of 4m in another bay further to the west. 
The extent of the site is 11m x 6m. The wreck 
remains undated, but an outer plank fragment 
recovered from the site is said to display medi-
eval characteristics.

Wreck 2 was last dived in June 2009 and found 
too overgrown to carry out further work (Johan-
nessen 2009).

While both, wreck 1 and wreck 2 were found well 
protected by the overlying sediments, wreck 3 

was identified as being exposed to marine bor-
ers. The status report from 2009 suggests in-situ 
preservation as a possible option for site manage-
ment, but advises an excavation to document the 
wreck site.

Figure 3: The three wreck sites in the Skjernøysund area. 
Johannessen 2009.
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4. Historical Background

The dendrochronological analysis dates the last 
cargo of wreck 3 to the winter of 1393-1394 (see 
section 6.2). Obviously, that is the date when the 
trees were felled. It does not date the moment 
when the trunks were converted into planks or 
the planks laden on board ship. This certainly 
took place later, but how much later can only be 
inferred according to our interpretation of the 
timber-trade and its organization, and considera-
tions relating to the ship. 

Was it relatively new on wrecking, or do we inter-
pret its repairs as indications of long service? 
Both of these aspects will be discussed below. 
Here it suffices to say that the ship went down 
shortly before or just after 1400 AD.

It is not a period for which the history of the rocky 
islands at the southernmost tip of Norway is very 
well known in international literature. 

Neither do the sounds between them figure 
prominently in maritime history. Nevertheless, 
landmarks such as cape Lindesnes and sounds 

and havens such as Skjernøysund must have been 
well-known to the growing community of inter-
national seafarers passing the Skagerrak. ‘De 
Nese’ (Lindesnes) is mentioned in the 14th cen-
tury manuscript sailing instruction that is known 
as the ‘Seebuch’ (§ XII.1) (Anon, n.d.). And Lucas 
Janszoon Waghenaer’s, Mariner’s Mirror that con-
solidates navigational information some two cen-
turies later, mentions both ‘De Noeβ’ (Lindesnes) 
and ‘Schaer Sondt’ (Skjernøysund) (Waghenaer, 
1584; Koeman, 1964) (Figure 4). Two Dutch rut-
ters of 1531 and 1541 mention ‘Scheresont’ as 
well, and give instructions on how to locate and 
enter it (Petrelius Grue, 2010).

The population density in the Lindesnes-Mandal-
Skjernøysund area is likely to have been very low 
around 1400. But that is not to say that it was a 
deserted area. It is actually here, in the region 
called Agder, that our knowledge on human activ-
ity extends further back than anywhere else in 
Norway. And it is even likely that there has been a 
continuity of human occupation for at least 8600 
years. In fact it is an underwater find, the so-

Figure 4: Skjernøsund must have been a safe haven, well known to international mariners of the 14th century. This 
map is presented in Lucas Janszoon Waghenaer’s Spiegel der Zeevaerdt or Mariner’s Mirror of 1584. Skjernøsund is 
indicated as ‘Schaer Sondt’. Waghenaer 1584.
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called ‘Søgnekvinnen’ (the woman from Søgne), 
that was excavated in 1994, which gives the old-
est date (Nymoen & Nævestad, 2006). The rich 
archaeology of the area, as accessible through 
the Askeladden database, supports the claim of 
continuous settlement (Riksantikvaren, n.d.). But 
continuous settlement does not mean that the 
area was densely populated. 

Detailed demographic information is absent. 
All needs to be inferred from general estimates. 
Around 1400 we are dealing with a period that 
lies hardly half a century after the mid fourteenth 
century bubonic plague that is commonly known 
as the Black Death. The total Norwegian popula-
tion is estimated to have been around 350 000 
before the epidemic reached Norway in 1348-
1349 (Benedictow, 2004). Although guesses 
that the population was reduced by 50% (Holm-
sen, 1964) are somewhat qualified by modern 
research, the impact has certainly been enor-
mous.

Epidemics reoccurred later in the century and 
the organization of basic agricultural production 
and distribution were fundamentally disturbed. 
It is unclear to what extent outlying areas, such as 
the Lindesnes-Mandal-Skjernøysund areas have 

been affected, but there are specific sources that 
refer to the devastation in this province (Benedic-
tow, 2004). Moreover, the evidence from Bergen 
and other ports clearly indicates that it was first 
and foremost shipping that brought the different 
onslaughts of the plague to Norway (Benedic-
tow, 2004). No maritime contact zone could have 
remained exempt. In fact, the population is still 
estimated at no more than 180.000 in the 16th 
century. It is assumed to first have recovered 
early in the 17th (Torgersen, 1968).

The church of Harkmark, just a couple of kilome-
tres Northeast of Skjernøy, had a medieval pre-
decessor. Construction elements have been inte-
grated in the present building of the early 17th 
century. The inference is that the church was in 
use at the end of the 14th century. According to 
our present knowledge, Harkmark was the eco-
nomic centre of the entire Agder region until this 
shifted to Mandal around 1500, later to veer to 
Kristiansand, but that was only after that city had 
been established in the early 17th century (Vevs-
tad, 1977). 

Mandal itself is first mentioned in the 15th cen-
tury, when Eric of Pomerania, the then king, gave 
merchant rights for Mandal to Landskrona in Sca-

Figure 5: Cut out section of the lithographic Amstkart of 1826, showing Langvika as a long bay and a sign for good 
anchorage at its entrance. After Kartverket 2012.
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nia, possibly in 1413 (Vevstad, 1977). There is an 
inn that lies on the other side of Skjernøysund, 
more or less opposite Langvika. It is no more than 
a few hundred meters away from the wreck site 
and the inn and its pier have evidently been in 
use for a long time. In 1694 the inn-keeper Johan 
Langfeldt was given royal permission to sell wine 
(Johannessen, 2009). No older account of the inn 
seems to exist, although Hundstad (Hundstad, 
2004) suggests that it was the venue for a council 
meeting of the Norwegian government (Riksrad) 
that was held at Skjernøysund in the 1490’s. 

Artefacts of medieval date, collected in the waters 
in front of the inn and presented at the team’s 
public lecture in Skjernøy Grendehus on June 15, 
2011 do support the idea that the inn existed as a 
trading site for centuries before it was first men-
tioned. Even though it is based on scanty informa-
tion, we might infer that the area where the ship 
ended up was populated and had some status 
as a trading centre or haven. This interpretation 
would fit the general characteristics and topogra-
phy of the area and the importance it is given in 
contemporary and later sailing instructions.

For Norway as a whole the decades around 1400 
were very consequential in a political sense. 
Dynastic troubles, merchant alliances and dip-
lomatic negotiations resulted in the so-called 
Kalmar Union in which Sweden, Norway and 
Denmark were united, first under governance 
of queen Margarete of Denmark who reigned 
in Norway on behalf of her adopted son Erik of 
Pomerania, and from 1397 (or after her death in 
1412) under Erik himself. 

In practice, Margarete’s government started the 
union with Denmark that would last until 1814. 
With competing factions, merchant wars and 
assaults, the internal relations in the Kalmar 
Union as well as between the Union and the Han-
seatic League –two very different entities– were 
turbulent to say the least. On the other hand, 
when interests ran parallel there seems to have 
been some stability and it is beyond any doubt 
that maritime trade developed strongly (Helle et 
al., 1996).

Climate-wise the years around 1400 can be char-
acterized as relatively cold, even though the first 
maximum of the so-called Little Ice Age had just 
passed (Le Roy Ladurie, 2004). With the excep-
tion of 1396-1397 and 1403-1404 the winters 
have been cold in northern Europe and it is likely 
that this applied to the Skagerrak area as well (Van 
Engelen et al., 2001). Storm surges occurred both 

in the North Sea and in the Baltic in early 1396, 
in 1397 and 1398. By comparison 1401, 1402, 
1403 and 1404 were relatively calm, although the 
summers were cold and wet, creating riverfloods 
in northern Germany and the Netherlands. With 
the exception of the warm summer of 1400, the 
sailing seasons seem not to have been character-
ized by long spells of stable weather (Buisman & 
Engelen, 1996; Gottschalk, 1971).

Langvika, the bay where the wreck was found 
is very sheltered. Even though it is open to east-
erly winds along a wide stretch of Skjernøysund, 
and also to westerly winds passing over the low 
lying neck of land connecting the southern shore 
(Odden) with the higher land of Frivoll, the waves 
do only build up to a very limited extent (Figure 
2). 

During the fieldwork project there has been some 
discussion on the status of the bay. According to 
local informants, notably Per J. Herstad, the bay 
used to be a narrow strait that was open to the 
West until after the second world war, only to be 
dammed in the context of building the road and 
bridge that opened in 1964. That some landfill 
occurred in that context is likely and the isthmus 
may have been flooded occasionally or frequently, 
influencing the character of the bay. The litho-
graphic ‘Amstkart’, however, that was published 
in 1862 clearly shows the bay to have been closed 
at that period (Figure 5). 

We must therefore assume that the bay quite jus-
tifiably carries the name Langvika, or long bay, 
and that it was as sheltered around 1400 as it is 
today. The sign for good anchorage that the ‘Amst-
kart’ includes for the wider part of Skjernøysund 
is a nice indication of continuity. The map is not 
meant to inform sailors, but travellers are likely 
to find ships at anchor here.
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5. Fieldwork 2011

5.1 Organisation

Time frame: 
The first field school in 2011 was planned for 
a period of three weeks between June 4th and 
June 24th. With the wreck located in a fairly pro-
tected area, weather down-days were considered 
unlikely and an extension was not planned.

The field school was planned during a prepara-
tion course in the spring semester. Based on the 
available information, the participating students 
prepared a work plan and method statement. 

Personnel
The field school team consisted of nine master 
students from the Maritime Archaeology Pro-
gramme and two teaching staff. This core team 
was joined by visitors from Mandal Dykkerklubb, 
the local dive club, and a team from the Norwe-
gian Maritime Museum on a number of days.

Living arrangements
Accommodation for the field school team was 
arranged by the Norwegian Maritime Museum. 
Students and teaching staff stayed in an apart-
ment in the Skjernøy Grendehus in Farestad on 
the island of Skjernøy. A temporary site office was 
set up in one of the rooms and diving equipment 
could be stored in a shed outside the house. From 
the second week on, the field school team was 

kindly offered to make use of a privately owned 
pier and shed near the wreck site by Skjernøy res-
ident Per Jørgen Herstad. This greatly improved 
work efficiency, as heavy equipment could now 
be stored on the pier and cylinders could be 
recharged on site.

Schedule
Field school days started with a communal break-
fast at 06:00. After a short morning briefing the 
first dive team was driven to the site and diving 
continued from 7:30 in the morning until approx-
imately 18:30. 

As dive teams rotated throughout the day, fixed 
break periods were not necessary. Whenever the 
work boat returned to the pier, the next dive team 
was already prepared and fully dressed. 

After a dive, the divers were driven back to the 
accommodation to relax, eat and fill out diver 
recording sheets before their next dive.

A two-person land team carried out data entry 
tasks, ran errands, cleaned the accommodation 
and prepared food. 

Each day, one of the participating students acted 
as the ‘site director of the day’ and was in charge 
of daily planning, the organization of briefings 
as well as writing the daily report and a short 

Figure 6: Work boat moored above the wreck site. The wreck is marked with buoys at bow and stern. The larger buoy 
is attached to a sinker to which the tools are attached. The divers are also marked with surface buoys. Auer 2011.



8

Skjernøysund Wreck 3

blog post on the MAP webpage (www.maritime-
archaeology.dk). In an evening briefing, each day 
was discussed and the following day was planned 
and prepared.

Equipment
The field school was initially planned around 
using the 5.5m long Multi MAP work boat Mapper 
as a diving platform. However, due to a failure of 
the boat trailer, Mapper had to be left behind in 
Denmark. The local diving club in Mandal kindly 
organized a replacement: an open inflatable with 
outboard engine. 

The boat was first moored in a small bay on the 
northern side of Skernøysund and later moved to 
Per Jørgen Herstad’s pier on Skjernøy.

The dive site was marked with two buoys and the 
inflatable was anchored on a single point mooring 
above the site for each dive. A larger buoy marked 
a sinker to which tools were attached (Figure 6).

Diving was initially planned with surface tethers 
and full-face masks, but the limited deck space in 
the inflatable and the excellent visibility on site 
made the use of half masks and surface marker 
buoys more practicable. 

A water dredge, powered by a Honda fire pump 
was used for excavation, and the wreck was 
recorded using standard archaeological record-
ing tools, such as tape measures, folding rulers 
and drawing boards.

Cylinders were refilled with a Bauer Mariner 250 
compressor positioned on site. When the com-
pressor failed half way through the project, cylin-
ders were refilled at the filling station of Mandal 
diving club in Mandal.

Diving
With the exception of the omission of the surface 
tether, all diving on site was carried out in accord-
ance with the standard procedures provided for 
by Danish diving legislation. This allowed for safe 
diving procedures and the participating students 
were familiar with relevant rules and procedures. 

A dive team generally consisted of two divers in 
the water and a supervisor and dressed standby 
diver on the surface. All dives were overseen by 
qualified diving supervisors who carried out the 
pre-dive checks and filled in diving logs. 

The supervisors stayed on board for half a day, 
while all divers were exchanged after every dive. 

Figure 7: Diver recording an offset profile through the wreck. The timbers are marked with cow ear tags and baselines 
for recording plan view and profiles have been set up. Auer 2011.
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The safety diver of the previous dive always 
became one of the in water divers in the follow-
ing dive.

Time planning and efficiency
During 19 dive days, 11 divers conducted 189 
dives between 21 minutes and 140 minutes in 
length. The total project dive time was 241 hours. 
As a result of the sheltered location of the site, 
not a single day was lost due to weather, although 
technical defects, such as the broken compressor 
slightly influenced the diving schedule.

5.2 Methodology

Excavation
After the wreck had been found and marked with 
buoys, a first visual survey was carried out to 
establish the full extent of the site and refine the 
planned methodology.

Based on the size of the site, the available time 
and the brief of in-situ recording, it was decided 
to carry out limited excavation to fully uncover 
the wreck for recording, but to leave surrounding 
areas unexcavated. Recording was to concentrate 
on the coherent ship structure with less focus on 
disarticulate timbers.

The wreck was cleared with the water dredge 
operated by a single diver. Care was taken to 
deposit the soft sediment outside the hull, and 
the dredge exhaust was checked for finds on a 
regular basis. Three small trenches were dug at 
the bow of the ship, in the midship area and in 
the stern in order to reveal the profile of the bur-
ied keel. The dredge was left in the water for the 
duration of the project and used to remove fine 
silt prior to photography and drawing.

Recording
Before recording started, all discernible tim-
bers were marked with yellow cow ear tags and 
assigned unique numbers. For each timber, type, 
scantlings and notable features where then noted 
on pre-printed timber recording forms in order to 
supplement the drawn record. Most timbers were 
also sketched at this phase. At the end of each day, 
the content of the timber forms was transferred 
into an MS Access database.

With the site being fairly flat, It was decided to 
draw the entire wreck at a scale of 1:10, using off-
set baselines. The main baseline was established 
running from stern to stem along the keel. Three 
additional baselines were set at a 90° angle to the 

main baseline at 7m, 11m and 14m respectively. 
As the drawing progressed to the edge of the star-
board side, another two baselines were set up 
parallel to the main line to cover the remaining 
ship structure and the barrel remains outside the 
hull.

Drawing was carried out using A3 sheets of mil-
limetric permatrace and pencils. After each dive, 
the drawings were brought to the surface and the 
next divers were briefed as to where to continue. 
The permatrace sheets were then transported 
back to the accommodation and immediately 
transferred onto a large master plan to avoid the 
loss of information. In addition to the site plan, 
three offset profiles were recorded at 6.75m, 
10.85m and 13.15m respectively (Figure 7).

The finished site plan was inked up in post-pro-
cessing and also digitised using Adobe Illustrator 
CS5 (see Appendix 4). The drawn record was sup-
plemented with photographs and videos taken 
with three different cameras, a Canon Powershot 
A620, A Canon Powershot G11 and an Olympus 
E520.

According to the agreement with the Norwegian 
Maritime Museum, it was generally avoided to 
recover finds from the seabed. However, a small 
number of objects were taken up, partially to 
serve as samples and partially because they had 
been uncovered by the dredger. 

Find and sample locations were marked on the 
site plan and on separate artefact sheets. Finds 
were described, photographed and sketched 
and then kept in wet storage until they could be 
handed over to the Norwegian Maritime Museum 
for conservation. One of the key finds was drawn 
at full scale.

Sampling
During the last two days of the project 20 tim-
ber samples were sawn for dendrochronological 
analysis. Care was taken to sample a variety of 
elements with a sufficient number of tree rings 
and whenever possible with surviving sapwood 
or bark edge. The dendrochronological analysis 
was undertaken by Aoife Daly in Denmark (see 
Appendix 2). 

A number of textile samples were recovered from 
an area of repair. These were analysed by Penel-
ope Walton Rogers of the Anglo-Saxon laboratory 
in the United Kingdom (see Appendix 3).
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6. Results of in-situ recording

6.1 The Wreck
The wreck lies in an approximate E-W orienta-
tion (250 degree) with the bow facing west into 
the bay and the stern facing east, at a depth of 5m 
(Figure 8). The bow is wedged into the rocks and 
boulders near the shore, while the stern is sur-
rounded by softer, silty sediments.

The preserved elements include the keel and 
a part of the starboard side from the garboard 
strake to the turn of the bilge. Of the port side, 
only the garboard strake remains. The total pre-
served length of the wreck, measured from the 
starboard garboard strake (219) at the stern to 
the remainders of the stempost (329), is 18.1m. 
The maximum preserved width is 3.8m. The 
wreck is lying with a 17 degree slant to starboard.

In the following it will be attempted to provide a 
description of the surviving hull structure and its 
construction. Timbers are grouped by function, 
and inspired by the approach taken by Nayling 
(Nayling & Barrow, 1998, p.46), a short overview 

is followed by a detailed description. However, 
the data available is clearly limited by the non-
destructive in-situ recording approach taken dur-
ing the field school (see section 1 and 5).

Keel and post assembly
The keel (359) is almost fully preserved (Figure 
9). However, due to the coherent nature of the 
wreck the upper surface of the keel was only vis-
ible where overlying constructional elements did 
not cover it. In order to record form and dimen-
sions, two trenches were excavated along the 
length of the keel, one at the stern and one just aft 
of midships at 8m on the baseline. The forward 
end of the keel could not be fully revealed, as the 
presence of rocks and large boulders made exca-
vation in this area difficult. The stempost (329) is 
heavily affected by marine borers and very poorly 
preserved.

Dimensions and form
The keel consists of a single oak element, meas-
uring 16.7m in length. At the forward end, keel 

Figure 8: Detailed wreck location projected on geographical base data retrieved from the Norwegian online mapping 
portal Norgeskart. Auer 2012 based on Kartverket 2012.
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Figure 9: Overview plan of the wreck. The keel (359) and post (329) assembly is highlighted in grey. Auer 2012 based 
on the site plan digitised by Wroblewski 2011.
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and stempost were joined with a vertical splayed 
scarf, while the aft end of the keel is broken, prob-
ably very close to the sternpost, and eroded. The 
upper surface of the keel tapers from 19cm at the 
scarf with the stempost to 45cm near the midship 
section and at least 21cm at the broken aft end. 
Both edges are chamfered.

The moulded dimension of the keel could only 
be measured at the ends and in the excavated 
trenches. At the bow, a maximum moulded dimen-
sion of 28cm was recorded. The starboard side 
was heavily eroded, but on the port side a rabbet 
could be felt 18cm from the upper surface of the 
keel. It was not possible to record rabbet dimen-
sions due to the presence of rocks in the area. 

At 8m from the stern, near the midship area, a 
rabbet was clearly discernible on the port side. It 
was sunk into the keel by 6cm, while the back rab-
bet measured 10cm. The overall moulded dimen-
sion was 19cm, with a moulded dimension below 
the rabbet of 9cm. The deadrise angle could not 
be measured.

At the broken aft end, the keel has a total moulded 
dimension of 14cm and a sided dimension of 
17cm. Rabbets are not discernible. The starboard 

garboard strake is fastened directly against the 
moulded side of the keel and the overlying stern-
post knee (225). On the port side the garboard 
strake is missing and the heavily eroded stern-
post knee extends 4cm beyond the keel (see Fig-
ure 10). To allow fastening the garboard strake in 
a similar manner as on the starboard side, a filling 
piece or chock would have been required. 

It would thus appear that the keel was either 
repaired in the stern area, or originally extended 
with a filling timber to reach a sided dimension of 
at least 21cm, the preserved width of the lower 
surface of the stern post knee.

A test excavation 1.3m forward of the aft end 
revealed the presence of rabbets on both sides. 
Here, the moulded dimension below the gar-
board strake was measured as 8cm and the sided 
dimension of the underside of the keel as 35cm. 
The garboard strakes were fastened within the 
rabbets with regularly spaced square shanked 
iron nails (1cm x 1cm) with round heads (diam-
eter 5-6cm).

Altogether the keel appears to be broad and rela-
tively shallow, almost plank like. Rabbets were 
observed near the stern, midships and at the bow 
and are likely to have been present throughout 
the keel, with the exception of the aft end, where 
the garboard strakes were fastened directly to the 
moulded face of the keel timber.

The heavily degraded remainder of the stempost 
has a length of 1.16m. All surfaces are affected by 
marine borers and deteriorated beyond recogni-
tion. Only the scarf to the keel is still recognizable. 
It appears as if remains of the port side garboard 
strake are still in-situ, but details are not discern-
ible anymore. It was attempted to lift the post for 
more detailed recording, but the timber disinte-
grated during recovery.

At the stern, a heavily eroded longitudinal ele-
ment is placed on top of the keel (225). It is 98cm 
long and has a maximum width of 29cm. The 
preserved thickness or height is 17cm. A single 
recognizable trenail in the eroded surface indi-
cates that the element was fastened to the keel by 
means of trenails. This timber is most likely the 
remains of a stern knee.

Scarf joint
The vertical splayed scarf joint between keel 
and stempost is 26cm long and has an angle of 
55 degrees. It appears very roughly cut with axe 
marks visible on the scarfed surface (Figure 11). 

Figure 10: Broken aft end of the keel with overlying 
sternpost knee (225). The starboard garboard strake is 
visible on the right hand side. Auer 2011.

Figure 11: The vertical splayed scarf joint between keel 
(left) and stempost (right). Auer 2011.
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Fastenings
A number of trenails and trenail holes, as well as 
two iron bolt holes observed in the eroded upper 
surface of the keel are indicative of the fastening 
of constructional elements in bow and stern and 
possibly also some floor timbers.

Planking
Thirteen strakes of clinker laid outer planking 
are preserved on the seabed, 12 on the starboard 
side and one, the garboard strake, on the port 
side (Figure 14).

As the hull planking is heavily eroded and par-
tially covered by overlying timbers, it is difficult 
to establish the number of preserved planks. 
Planks in the strakes were only labelled with indi-
vidual tags if a joint could be clearly recognized. 
During the field school, a total of 24 outer planks 
or planking fragments were recorded as individ-
ual timbers, however, this number would almost 
certainly change if the overlying structure were 
to be removed.

Raw Materials
All visible planks are made of oak. Four planks 
were sampled for dendrochronological analysis. 
Two of these (212, 217) were radially split from 
trees with moderate growth rates. Plank 292 is 
either a failed radial cut, or intentionally cut tan-
gentially, while plank 293 is originally radially 
split, but then trimmed (pers. comm. Daly, 2012).  
All planks were probably sourced in the hinter-
land of the Vistula river in Poland (Daly, 2011) 
(Appendix 2).

Dimensions
The only plank surviving to near original length is 
the starboard garboard strake (219), which was 
measured to be at least 8.7m long. However, the 
joint is covered by a framing timber so that there 
is a degree of uncertainty with this measurement. 
The longest fragmented planks have a length of 
6.1m (220) and 6.2m respectively (291).

Plank widths vary between 33cm and 38cm, 
while plank thickness varies from 4cm to 5cm.

Overlaps between strakes
Strake overlaps are fastened by square shanked 
iron nails, driven from outboard through partially 
pre-augered holes and clenched over a rectangu-
lar rove (Figure 12). Judging by the preserved 
impressions, the nails had circular heads of 
5-6cm diameter and square shanks (1cm x 1cm). 
The dimension of rove plates varied slightly, but 
was 4.5cm x 3.5cm on average. 

On a number of occasions, cross-shaped inci-
sions were observed within the circular nail head 
impressions. These might be the result of mark-
ing out nail locations prior to augering (Figure 
13). 

Where visible, the nails were spaced 16cm to 
19cm apart. The area of overlap between the 
strakes, the land, measured between 7cm and 
8cm, a value which corresponds to the modern 
rule of thumb stating that the land should be 
twice the thickness of a plank (Nayling & Barrow, 
1998, p.54). Bevels were visible on the exposed 
lands, but neither scored lines nor waterproofing 
or luting grooves could be observed.

Joints between strake planks
Planks within a strake are joined with vertical flat 
scarf joints, and secured by a row of three iron 
nails clenched over roves. The scarf orientation is 
traditional with the forward facing edge inboard 
to prevent water entering through the seam (Fig-
ure 16). The full scarf length could only be meas-
ured in one instance on plank 212, where it is 
50cm. Due to the coherent nature of the wreck, 
little can be said about the distribution of scarf 
joints. However, scarfs in adjoining strakes seem 

Figure 12: Underwater close-up photograph of a rove 
plate impression (ca 4cm x 4cm) on the inside of the 
outer planking. Auer 2011.

Figure 13: Circular nail head impression in outer plank. A 
small cross-shaped incision is visible underneath the nail 
hole. Auer 2011.
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Figure 14: Overview plan of the wreck. The outer planking is highlighted in grey. Auer 2012 based on the site plan 
digitised by Wroblewski 2011.
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to be staggered to avoid creating weak spots in 
the hull.

Luting Material
The luting material between overlapping strakes 
consisted of rolls of loosely spun 2ply cattle hair 
dipped in tar (Walton Rogers, 2012). Plied cords 
and the usage of non-wool fibres are typical for 
Scandinavian shipbuilding in the late 13th and 
14th century (Walton Rogers, 2012) (Appendix 
3).

Waterproofing between strake plank scarf joints 
consists of compressed moss and tar.

Other features
A conical softwood plug was observed in plank 
336 at the turn of the bilge in the forward part 
of the vessel (Figure 15). The head of the roughly 
shaped plug has a diameter of 5cm and protrudes 
from the inside of the outer planking. The plug 
tapers slightly to seal a circular opening with 
a diameter of 4-5cm in plank 336. Position and 
shape indicate that it was hammered into the 
opening from the inside.

Plugged holes in the lower part of the outer 
planking are also known from other clinker ves-
sels where they have been interpreted as drain 
holes. In the 16th century Drogheda boat, which 
was excavated in Ireland, they are located in the 
garboard strakes in the forward and aft part of 
the vessel (pers. Comm. Schweitzer, 2012). 

Although the plug in the Skjernøysund 3 wreck is 
found higher up in the hull at the turn of the bilge, 
the perfectly circular shape of the opening points 
towards a function as a drain plug when the ves-
sel is leaning over to one side. It could also repre-
sent a repair, but it is hard to envisage a damage 
to an outer plank, which results in a perfectly cir-
cular opening below the waterline.

Framing
The surviving frame elements consist of floor 
timbers and side timbers. With the exception of 
timber 327 in the forward end of the vessel and 
floor timbers 282 and 284 in the aft, all floor tim-
bers are joined to side timbers (Figure 18). 

Raw Materials
All visible framing elements are made of oak. 

Figure 16: Eroded scarf joint in the port side garboard strake. The joint is approximately 50cm long and oriented tradi-
tionally with the forward facing edge inboard. Auer 2011.

Figure 15: Softwood plug in plank 336 at the turn of the 
bilge. Auer 2011.
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Three frames were sampled for dendrochro-
nological analysis (207, 224, 304). These were 
squared off and very roughly hewn into shape 
with axe and adze. 

Sapwood was present on all three sampled 
frames, while bark survived on two frames. One 
frame derives from a tree that was felled in the 
winter of 1387-88 and the other from a tree that 
was felled two years later, in the winter of 1389-
90. As with the outer planking, framing timber 
was sourced in the hinterland of the Vistula river 
(Daly, 2011) (Appendix 2).

Positioning
Frames are spaced at fairly close, but irregular 
intervals, ranging from 5cm to 20cm. The floor 
timbers are heavily eroded and affected by marine 
borers near the keel, but it can be assumed that all 
of them crossed the keel. Side timbers are joined 
to the floor timbers at a level between the fourth 
and seventh strake. The heads of side timbers are 
eroded at a level at, or just beyond the turn of the 
bilge.

Dimensions and form
Due to erosion, the original length of framing tim-
bers cannot be established. The preserved length 
of floor timbers and side timbers varies between 
1m and 2m. Assuming that the floor timbers, 
which are eroded on the keel, extended the same 

length on the port side of the vessel, the long-
est floors would have been around 4m in length. 
Average moulded dimensions vary from 16cm to 
20cm, while the siding is relatively irregular with 
a variation between 18cm and 28cm.

The form of the framing timbers is characteris-
tic for clinker built vessels. Joggles have been cut 
into the underside of the frames with axe and 
adze to accommodate the stepped outer plank-
ing, and roughly cut, triangular limber holes were 
observed in all preserved floor timbers (Figure 
17). In two cases (207, 224), rebates were cut 
into the underside of the frames, presumably 
to accommodate the roves and allow a snug fit 
against the planking.

Joints between floor and side timbers
Side timbers were attached to floor timbers with 
simple scarf joints. Laps were up to 45cm long and 
the visible joints were secured by trenails passing 
through outer hull planks and both frame compo-
nents. Roughly cut rebates in the scarf surface 
were observed on floor timber 208, 224 and 216. 
Traces of metal and nail holes in the rebates indi-
cate the presence of iron nails. However, nail head 
impressions could not be observed. On frame 
224, the nail hole opening is visible on the under-
side of the frame. It is possible that the rebates 
are associated with nails used as temporary fas-
teners of framing components before the holes 

Figure 17: Closely spaced floor timbers eroded on top of the keel. The roughly cut joggles and limber holes are clearly 
visible. Auer 2011.
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Figure 18: Overview plan of the wreck. Framing components are highlighted in grey. Auer 2012 based on the site plan 
digitised by Wroblewski 2011.



18

Skjernøysund Wreck 3

for trenails were augered. In this case, the nails 
would have been hammered through small pre-
augered holes from the outside and turned over 
in the rebate on the inside of the scarf. As only 
two scarfs were exposed over their full length, it 
is not possible to see whether the three observed 
rebates represent anomalies or are common fea-
tures in all joints. 

Fastenings
Frames were secured to the outer planking with 
oak trenails of 25mm to 30mm diameter. Wedges 
were not observed in the trenails visible on the 
inside of the hull structure. With the outside of 
the vessel not accessible, it could not be estab-
lished whether trenails were headed or secured 
by wedges or other means on the outside. A sin-
gle nail fragment which was recovered as a sam-
ple, showed clear traces of shaping, presumably 
with a knife. 

On a number of frames (207, 222, 242, 304 and 
325) iron nail holes were observed in the upper 
face. These are most likely associated with the 
fastening of ceiling planks. Fastenings, or holes 
for fastenings in the keel were only present in 
line with floor timbers 205, 222 and 223. This 
indicates that floor timbers were generally not 
fastened to the keel.

Other features
When frame 207 was sampled for dendrochro-
nology, an unsuspected feature was discovered 
on the frame. A rectangular impression, which 
had previously been visible in the upper face of 
the frame turned out to be a plug, held in place by 
an additional small wedge (Figure 19). 

At the height of the garboard strake, and coin-
ciding with the limber holes, a rectangular hole 
was cut through the frame, just forward of a jog-
gle. The opening on the upper surface measures 
10cm x 8.2cm, and the whole tapers to 6.5cm x 
8.2cm on the underside of the frame. A 22cm long 
rectangular oak wedge or plug was secured in the 
hole. The head of the plug measures 5cm x 8cm. It 
tapers to 5cm x 4cm at the lower end. 

The lowermost 5cm have been carefully con-
verted into a cylindrical shape with a diameter of 
2.2cm. A rectangular hole is visible in the side of 
the plug, which faces the keel. The hole is located 
1.5cm below the upper surface and has a diam-
eter of approximately 0.7cm. On one side of the 
plug a rebate of 3cm x 3cm has been cut. Although 
this rebate could be an indication for a nail head, 
no corresponding hole was found in the frame. 

Figure 19: Top view of floor timber 207 with the rectan-
gular opening for plug and wedge. MAP 2011.

Figure 20: Side view of the floor timber showing wedge 
and plug in situ. The roughly cut limber hole is clearly 
visible. MAP 2011.

Figure 21: Close-up of plug and wedge retrieved from 
floor timber 207. A rebate has been cut around the nail 
hole in the upper part of the plug. MAP 2011.
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The plug is secured by an additional 12.5cm long 
oak wedge. The wedge has the same breadth as 
the plug and tapers in width from 4cm to 1.5cm. 
The lowermost cylindrical part of the plug 
extended through the outer hull planking, sealing 
an opening of 2.2cm.

The plug arrangement in frame 207 has the 
appearance of an intentional feature. The loca-
tion in the garboard strake on frame 207, which is 
situated just aft of a possible keelson, 9.6m from 
the stern of the vessel, makes a function as drain 
plug highly likely. In this case, the hole through 
the plug could have served to insert a hook or nail 
to enable the plug being pulled upward, once the 
securing wedge has been removed. 

However, the location of the plug in a frame 
seems overly complicated when compared to e.g. 
the bilge drain holes in the outer planking which 
were found in the Drogheda boat wreck (pers. 
comm. Schweitzer, 2012). A possible explanation 
could be the tight frame spacing in the area (less 
than 8cm between frame 207 and the neighbour-
ing frames), which makes access to the inside of 
the outer planking in this area extremely difficult. 
Alternatively, the arrangement could be the result 
of stopping a leaking trenail or knot while afloat. 
This would, however, not have been an easy oper-
ation.

In the forward facing side of frame 202 at 8.4m 
on the baseline, a 10cm long and 5cm deep rebate 
was observed on the height of the second strake. 
Considering the location, this could be evidence 
for the presence of a bilge pump. Rebates for bilge 
pumps are also known from other clinker vessels, 
e.g. the late medieval Newport ship (in the keel-
son) (Trett, 2010, p.13) and the early 16th cen-
tury wreck U34 (Overmeer, 2008, p.48).

Ceiling/ Stringers
Four strakes or runs of internal planking and 
structural components survive on the starboard 
side of the vessel. They are partially covered by 
loose planking and remains of lime, which makes 
it difficult to assess the length of individual planks 
and the presence of joints. A total of five planks 
could be identified (239, 333, 226, 361 and 315) 
(Figure 23). Of these two are still connected with 
a scarf joint (333 and 226). 

Two different types of internal planking or com-
ponents could be recognised: Wide planks, which 
are trenailed to the underlying framing and nar-
rower, but more substantial timbers, which are 
notched over the frames. Based on the assump-

tion that the main purpose of the notched tim-
bers is to provide longitudinal strength, these are 
addressed as stringers, while the wider planks 
are called ceiling.

Raw Materials
A ceiling plank and two stringers were sampled 
for dendrochronological analysis (239, 227 and 
361). All of these were tangentially sawn from 
oak. On stringer 361, sapwood and even bark 
edge were present. The tree it derives from was 
cut in the winter of 1389/90 and was cut in the 
Vistula hinterland (Daly, 2011) (Appendix 2). The 
underside (the outboard-facing side) of ceiling 
plank 239 is heavily charred, a feature that can-
not currently be explained.

Positioning
The first ceiling plank is located above the third 
strake of outer planking, 75cm from the edge of 
the keel (239). It ends in a scarf, but the adjoining 
plank is missing. It is followed by two stringers 
(333, 361), one of which is scarfed to a continua-
tion (226). The last surviving element is another 
ceiling plank (315). All elements are spaced 
12.5cm apart.

Dimensions and form
Neither stringers nor ceiling planks survive to 
their original length. The longest element is 
stringer 333 with a preserved length of 6.46m. 
Two ceiling planks (239, 315) have a width of 
49cm and are up to 8cm thick. The stringers are 
37cm and 39cm wide respectively and up to 13cm 
thick. As mentioned before, they are notched over 
the underlying frames to provide a more solid 
connection. 

Figure 22: The charred underside of ceiling plank 239 at 
the scarf joint. Auer 2011.
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Figure 23: Overview plan of the wreck. Ceiling planking and stringers are highlighted in grey. Auer 2012 based on the 
site plan digitised by Wroblewski 2011.



21

Results of in-situ recording

Joints between ceiling planks and stringers
Joints were observed on a ceiling plank (239) and 
between two stringer components (333, 226). In 
both cases, simple scarf joints were employed. 
The preserved scarf surface on plank 239 has a 
length of 48cm. The scarf joint between the two 
stringer components is 85cm long.

Fastenings
Stringers and ceiling planks seem to have been 
fastened primarily with trenails of 3cm diameter. 
Wedges could not be observed. On the bow end 
of stringer 333, a single iron bolt hole of 2.5cm 
diameter was found. Due to the coverage with 
cargo, it cannot currently be established whether 
this is an exception or a regular occurrence. As 
nailholes were visible in the upper surface of 
exposed frames and in the scarf of ceiling plank 
239, it is likely that iron nails were used as tem-
porary or additional fasteners.

Mast step support
On top of ceiling plank 239 and stringer 333, five 
heavily eroded timbers, running in line with the 
framing were recorded (238, 241, 363, 274 and 
310) (Figure 24, 25). The space between those 
timbers was filled up with stacked oak plank 
fragments, which might represent dunnage or 
part of the cargo. Similar timbers were observed 
in a number of contemporary wrecks, including 

the Avaldsnes wreck (Alopaeus & Elvestad, 2004, 
p.78), the Hundevika wreck (Teisen, 1994, p.75) 
and the Kalmar II find (Åkerlund, 1951, p.52). In 
all cases they are interpreted as supports for the 
keelson and mast step.

Raw Materials
All timbers are made from oak. The level of ero-
sion made it difficult to recognise toolmarks or 
comment on the method of conversion.

Positioning
The timbers are distributed over a 1.4m long sec-
tion slightly forward of the midship area (6.7m 
from the stempost and 9.9m from the aft end of 
the keel). They are fitted over stringer 333 and 
rest on ceiling plank 239. The spacing between 
individual timbers varies from 15cm to 23cm.

Dimensions and form
The surviving length of all five timbers is between 
60cm and 70cm, although they would origi-
nally have extended to the keelson. The timbers 
are rebated to fit over stringer 333 and end cut 
square on top of the stringer. The sided dimen-
sions vary between 13cm and 15cm. The level 
of erosion made it difficult to establish the origi-
nal moulded dimension, but it is thought to have 
been at least 15cm.

Figure 24: Eroded mast step supports on top of ceiling plank 239. The space between the supports is filled with stacked 
oak plank fragments. Auer 2011.
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Figure 25: Overview plan of the wreck. The mast step or keelson supports are highlighted in grey. Auer 2012 based on 
the site plan digitised by Wroblewski 2011.
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Fastenings
The timbers were fastened to the underlying ceil-
ing plank 239 with trenails of 3cm diameter.

Repairs
Although only the inside of the Skjernøysund 
wreck was recorded in-situ, some evidence of 
repair and maintenance was observed. 

Lead sheets
Several thin sheets of lead in varying sizes were 
found lying loose on and around the wreck. None 
of them were attached to timbers, but rows of 
small rectangular holes around the outer perime-
ter of all sheets indicate that they were originally 
fastened with square shafted nails. A piece of lead 
recovered from the wreck (Find 14) measured 
19cm x 7cm and had a thickness of 4mm. Consid-
ering the location of the wreck near the shoreline 
and the level of exposure of the hull, it is difficult 
to establish whether disarticulate objects found 
on site are part of the original assemblage or later 
disturbances. In this case, the lead sheets do not 
represent an anomaly on the wreck site, neither 
in terms of dating, nor in terms of subject matter. 
An association with the wreck is therefore likely.

Lead sheets can have many uses in ships, but are 
often associated with the repair of cracks or leaky 
seams in planking (Oertling, 1996, p.5). 

Scupper 
A stopped lead scupper (Find 16) was recov-
ered from an area just outside the hull structure 
north of the wreck (Figure 26). The scupper has 
a length of 23cm. One side ends in a round flange 
with a diameter of 9cm, while the other side ends 
in a rectangular sheet measuring 12.5cm x 15cm. 
The diameter of the scupper tube or pipe tapers 
slightly from 5.5cm to 5cm. It is made from a rolled 
lead sheet, soldered together with a seam overlap 
of 8mm. Holes for square fasteners measuring 
4mm x 4mm are visible on both ends. Round nail 
head impressions with a diameter of 21mm are 
present on the outside of the flange. The scupper 
has been stopped with a piece of softwood from 
the end with the rectangular sheet, presumably 
the inside or deck side.

As with the lead sheets discussed earlier, it is 
difficult to establish, whether the now disartic-
ulate scupper was part of the hull structure of 
Skjernøysund 3 or not. However, as a scupper is 
normally fastened through the hull of the ship, it 
is unlikely to have been lost on site at a later point 
in time. In addition, the find location on the sea-
bed corresponds with the outer limit of the star-
board side, and is thus where a heavy lead object 
would come to rest, once the surrounding hull 
structure has eroded.

Figure 26: Lead scupper stopped with a piece of softwood (Find 16). If indeed associated with the wreck site, the scup-
per would be proof for the existence of a waterproof deck. Kristina Steen, Norwegian Maritime Museum 2012.
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The authors are not aware of any other examples 
of lead scuppers found in association with 14th 
century shipwrecks in northern Europe. How-
ever, during the Medieval Period, lead pipes were 
commonly used as water intakes, downspouts 
and waste pipes on land. They were usually 
manufactured by specialized plumbers by rolling 
lead sheets around wooden tubes and soldering 
them together with hot lead (Magnusson, 2001, 
p.63 ff.). Similar scuppers are known from later 
wrecks, like the Batavia from 1628 (Western Aus-
tralian Museum, 2011) and the Coronation from 
1685 (Promare, 2012). 

The presence of a scupper on site can be seen as 
proof for the existence of at least one waterproof 
deck in the Skjernøysund ship. Deck scuppers 
were generally plugged or stopped to prevent 
water running into the ship in extreme conditions, 
when the scuppers were near, or even under the 
waterline (Harland, 1984, p.210). This would be 
the case, when a vessel is heeling substantially, 
exposed to high waves, or lying very low in the 
water. A handbook on seamanship from 1824 
mentions the readiness of scupper plugs in con-
junction with preparation for a hurricane (Grif-
fiths, 1824). 

In an archaeological context, a plugged scupper 
has been recovered from the wreck site of the 
snow James Matthews, which wrecked in a storm 

off Woodman’s Point in Australia in 1841 (West-
ern Australia Museum, 2011).

Although not a repair as such, the plugged scup-
per can be interpreted either as a preparation for 
rough weather conditions, or as a countermeas-
ure against sinking on a vessel that is lying dan-
gerously low in the water.

Wooden repair patch
Closer examination of the area around frame 348 
on the height of the sixth strake in the bow of the 
vessel revealed an anomaly in the otherwise con-
sistent framing pattern. Frame 348 had a deep 
rebate cut into the moulded side facing aft, and 
the neighbouring frame 346/347 had been cut 
apart with an axe.

The space between both frames was filled with 
a number of seemingly disarticulate pieces of 
wood. These included a trapezoidal piece of oak 
planking, which was recovered for dendrochrono-
logical analysis (349) and two short rectangular 
pieces of wood which were fastened to the under-
lying timbers with three small wooden nails each 
(Find 21). One of the rectangular pieces of wood 
was set at an angle, while the other one was fas-
tened following the straight edge of timber 349 
(Figure 27). Timber 349 is part of a radially split 
plank and had both sapwood and bark preserved. 
It could be dated to the winter 1393/94, which 

Figure 27: Repair between frame 348 (bottom) and frame 346/347 (top). The trapezoidal piece of oak planking visible 
in the centre (349) could be dated to winter 1393/94. Auer 2011.
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matches with the dating of loose planking found 
on the inside of the hull (see section 6.2). 

When recovering timber 349 and Find 21, a black 
substance was noted on the underlying timbers 
and recovered for sampling. All other timbers 
were left in-situ. On the surface, the black sub-
stance was found to include three fragments of a 
textile fabric (Find 20). 

One fragment (20a), measuring 210mm x 150mm, 
is of wool 2/1 twill and has been decorated with a 
plaid pattern. Remains of a seam along one short 
edge, which is typical for thick lining or padding, 
allow a tentative identification as part of a quilt or 
quilted garment (Figure 28). 

The second fragment is of a tabby weave wool 
textile. Remains of a thin stitched tuck or dart 
indicate tailoring. A third smaller fragment is also 
of wool textile, but woven in a 2/2 twill. Imprints 
of stitching indicate that it is also from a garment 
(Walton Rogers, 2012) (Appendix 3).

Although the area around frame 348 was not fully 
excavated and the majority of the timbers were 
left in-situ, the visible evidence clearly points 
towards a repair of the outer planking. The dam-
age is located under the waterline on the sixth 
strake of planking in the bow of the vessel. The 
repair was carried out from the inside of the hull, 
which necessitated the removal of a part of frame 
348 and 346/347. 

Pieces of clothing or other available garments 
were used to waterproof the repair. This practice 
is not unusual, cloth as waterproofing material for 
a repair was also observed in the Sørenga 7 boat 
(1665), excavated in Norway (Falck, 2012, p.70) 
and a number of other shipwrecks. However, 
Walton Rogers considers the textile fragments 
“unusual”, as they are not of the heavy unremark-
able quality, commonly used for this purpose, 
but derive from “good-quality clothing fabrics, 
of types which could have been made in any of 
the towns of north-west Europe” (Walton Rogers, 
2012). Together with the fact that the repair was 
carried out from the inside of the ship, this could 
be seen as an indication for an attempt to stop a 
leak at sea in order to keep the vessel afloat.

Although written centuries later, William Damp-
ier’s description of stopping a leak at sea on his 
journey to New Holland in 1699 provides an 
interesting reference: “I had already ordered the 
carpenter to bring all the oakum he had, and the 
boatswain to bring all the waste cloths to stop 

in upon occasion; and had for the same purpose 
sent down my own bedclothes” (Dampier, 2008, 
p.96). 

An “emergency at sea” scenario is further sup-
ported by the fact that the timbers used for the 
repair seem to be those found loose on the hull. 
These timbers are currently interpreted as either 
dunnage or cargo (see section 6.2), and would 
have been readily available in the hold.

6.2 Cargo
Remains of possible cargo were observed on the 
northern part of the surviving hull fragments 
and in the area just north of the wreck (Figure 
29). These consisted of conglomerates of a hard 
white material, partially preserved barrels con-
taining the same material and loose oak boards 
or planks. The white substance was sampled and 
could be identified as lime (CaCO3) (pers. Comm. 
Dorte Spangsmark 2011).

Barrels and lime cargo
A total of five partially preserved barrels were 
found buried in the sediment just outside the 
northern edge of the hull structure. On top of the 
starboard side, the contents of at least three fur-
ther barrels were lying on top of the loose plank-
ing. 

The surviving barrels are heavily eroded and 
affected by marine borers. The barrels were 
drawn and photographed, but left in-situ, as the 
wood proved to be too soft for sampling (Figure 
30).

All barrels contained lime. Full dimensions were 
difficult to obtain. The most well preserved barrel 

Figure 28: Textile fragment with plaid pattern recovered 
from underneath the wooden repair patch 349. Anglo-
Saxon Laboratory 2012.
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Figure 29: Overview plan of the wreck. The cargo planks are highlighted in grey. The remains of the barrel cargo are 
visible just outside of the hull structure and on top of the cargo planks.  Auer 2012 based on the site plan digitised by 
Wroblewski 2011.
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had a height of 83cm and a diameter of 47cm. All 
other surviving barrels seem to be of similar size. 

Planks
In addition to the barrels, loose oak planks and 
plank fragments were found stacked on the lower 
hull structure. The majority of these were lying 
on top of the ceiling planking, but smaller planks 
were stacked to fill the space between the mast 
step supports (Figure 29).

A total of 35 plank fragments were recorded. 
They are heavily eroded, but seem to have been 
of similar size, originally. Plank widths vary 
between 25cm and 30cm and the longest pre-
served planks are 2.3m long. The smaller planks 
stacked between the mast step supports are up 
to 16cm wide and survive to a length of approxi-
mately 50cm (see Table 1). None of the planks 
show any signs of fastening.

Seven planks were sampled for dendrochrono-
logical analysis (252, 312, 266, 331, 272, 311 and 
233). With the exception of two (266 and 233), 
all of these were converted by radial splitting. 
Almost all samples had surviving sapwood and in 
two cases bark edge was present, indicating that 
the trees were felled in the winter of 1393/94, 
four years after the majority of the construction 
timbers were felled. The timber also derives from 

the Vistula hinterland (Daly, 2011) (Appendix 2).

As there were no signs of fastenings and the loose 
planks were found on top of an existing ceiling, it 
is unlikely that they formed part of the hull con-
struction. This leaves two possible interpreta-
tions. The planks could either have been used as 
dunnage, or they were part of the ship’s cargo.

Dunnage was e.g. found in the possibly contem-
porary Hundevika wreck, which carried a stone 
cargo. Here it was formed of two layers of birch 
trunks and branches, stacked on top of the ceil-
ing planking (Teisen, 1994, p.75). Dunnage in the 
form of branches and twigs was also found in the 
Avaldsnes wreck (Alopaeus & Elvestad, 2004, 
p.78). In the so-called Copper Wreck, recovered 
in Poland, a cargo of copper ingots and iron ore 
was resting on oak stakes (Litwin, 1985). 

Even though the stacking of smaller plank frag-
ments between mast step supports gives the 
impression that they served to “fill the space” 
or to provide an even surface for other cargo, 
the loose planks on the Skjernøysund wreck are 
unlikely to have been used for protection when 
compared with dunnage known from other con-
temporary wrecks. Stakes, branches and twigs 
are probably more effective packing material, 
and certainly more economic than regular split 

Figure 30: Two of the cargo barrels with remainders of the lime content. The barrels were drawn and photographed, 
but left in situ, as the timber was heavily degraded. Auer 2011.
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oak planks.

If the oak planks were part of the ship’s cargo, 
they were probably stowed in the bottom of the 
hold near the keel, underneath the barrels with 
lime. Cargoes of oak planking with Polish prove-
nance are also known from the Copper wreck and 
the early fifteenth century Skaftö wreck, found in 
Sweden (Von Arbin, 2012; Litwin, 1985; Wazny, 
2005). In both cases the plank cargo was found at 
the bottom of the hold, near the keel. 

The eight samples taken of the timber cargo in 
the Skaftö wreck seem to fall into two catego-
ries. Longer planks with a thickness of more than 
3.5cm and a width between 23cm and 30cm, 
and shorter planks with a thickness of around 
2cm and widths between 15cm and 17cm (pers. 
comm. Staffan von Arbin, 2012).

The timber cargo of the Copper Wreck consisted 
of 79 boards with trapezoidal cross section, vary-
ing in length between 2.36m and 2.52m and in 
width between 24cm and 30cm. An additional 
200 staves, 79cm-85cm long, 14.5cm-16.5cm 
wide and 1.5cm-2.5cm thick were also found 
(Wazny, 2005, p.121). These were interpreted as 
Wainscot and raw material for barrel staves. 

The sizes of the two types of loose planking found 

on the Skjernøysund wreck, match well with the 
material from both, the Skaftö wreck and the Cop-
per wreck. The original length of the larger planks 
is hard to establish, but the longest preserved 
planks have a length of up to 2.3m and range in 
width from 25cm to 30cm. 

The shorter plank fragments are only preserved 
to a length of 50cm, but match in terms of width 
and thickness (see Table 1). The loose planks 
found on Skjernøysund 3 could therefore tenta-
tively be described as a cargo of wainscot and raw 
material for barrel staves.

6.3 Artefacts
All fieldwork was focussed on assessment of the 
structural remains, as discussed above. In fact, 
the lifting of finds other than samples of ship and 
cargo was not envisaged and was not part of the 
brief that the field school was given by the Nor-
wegian Maritime Museum. Obviously however, 
the wreck was cleared of growth and excavated 
to the extent necessary for assessment and docu-
mentation. In this process a range of artefacts and 
small finds were collected. Apart from the iden-
tification numbers attributed to planks, timbers 
and other elements as discussed above, 21 find 
numbers were issued for a total of 37 small find 
items. 

Figure 31: Plank cargo overlying ceiling planking in the centre of the wreck. The red hose in the picture is a fire hose for 
the water dredge. Auer 2011.
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Some of these were found in close association 
with the wreck. Examples are the woollen tex-
tile (find 20), which is discussed above in section 
6.1 as part of a makeshift repair. For other items 
it is difficult to be sure whether they are depos-
ited at the site as part of the original assemblage 
or as later intrusions. It is a discussion that is 
addressed above in connection with a find (16) 
whose material and form clearly define it as a 
ship part: a lead scupper that has been stopped 

with a wooden plug. The majority of small finds 
associated with the assessment of the site are ani-
mal bones (Figure 32). 

Several have clear cut marks, indicative of slaugh-
ter for human consumption. Such finds are not 
unusual on wreck sites and may either derive 
from the ship’s provisions or cargo, or result from 
contamination of the assemblage with waste 
dumped in the vicinity. 

Timber number Length (cm) Width (cm) Thickness (cm) Dendro

228 164 21.5 5
230 83 11 n/a
231 230 18 4
232 221 25 4
233 74 10 n/a Yes
234 151 21 n/a
235 210 26 n/a
236 189 19 n/a
237 78 21 n/a
246 58 18 n/a
252 50 15 2 Yes
256 46 18 n/a
262 112 11 n/a
263 29 14 n/a
265 26 6 n/a
266 68 21 3 Yes
268 69 10 1
269 186 22 4
270 120 n/a n/a
272 157 25 4 Yes
276 50 24 4
309 66 16 n/a
311 75 25 n/a Yes
312 129 24 n/a Yes
313 129 24 n/a
314 144 21 n/a
316 26 5 n/a
318 79 10 1
324 188 24 n/a
331 110 17 n/a Yes
332 110 17 n/a
334 76 7 n/a
335 141 19 n/a
344 56 25 2,5
353 54 9 n/a

Table 1: List of cargo planks recorded on the wreck. Wroblewski 2011.
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In the case of the Skjernøysund 3 assemblage 
some of the bones were found in close association 
with the wreck and others less so. A large propor-
tion, however, was found in stratigraphic context. 
In itself, this is no certain proof of association, but 
it makes it more likely. 

The vicinity of the shore could be taken as an 
argument to consider some or all as later intru-
sions. On the other hand the very limited number 
of small finds is an argument against significant 
disturbance and contamination of the assem-
blage since it was deposited around 1400. Even 
the ever-present sinkers and fishing line and net 
weights are missing in this instance. 

Apart from the constructional and cargo elements 
that have been discussed above, the remaining 
associated finds are so small in number that they 
can hardly be seen as significant historical data. 
One conical wooden object, 9,5cm high, with a 1, 
4cm diameter recess in the top, might be a can-
dle stick holder or a plug. It is made of deciduous 
wood with coarse facets and some bark along its 
widest perimeter. Preservation, however, is poor. 

Finer workmanship is displayed in a couple of 
wooden fragments that might have been part of 
a bowl (find 8). However, they are no more than 
fragments (Figure 33). A third utensil is a knife, 
as represented by a half bone handle (find 11). It 
was not found in stratigraphic context and might 
easily date to the 19th century and be a later 
intrusion (Figure 34). 

The bone assemblage consists of 25 individual 
elements. At least three of them display cut marks. 
It is quite clear that the assemblage either repre-
sents food provisions or food waste. No full deter-
mination has been undertaken, but where possi-
ble the bones have provisionally been identified 
with help of the Atlas of Animal Bones (Schmid, 
1970). The diversity of species is conspicuous. 
Sheep / goat, the juvenile variety lamb, cattle 
and pig – the normal variety of domesticates pro-
cessed by a butcher – are all represented, albeit 
in small amounts. An overview of the finds is pre-
sented in Appendix 1.

Figure 32: Sketch of a bone fragment (find 9), a lumbar 
vertebra of cattle with clear cutmarks. Karali 2011.

Figure 33: Fragments of a wooden bowl or ladle (find 8). 
Kristina Steen, Norwegian Maritime Museum 2012..

Figure 34: Half knife handle made from bone (find 11). 
Kristina Steen, Norwegian Maritime Museum 2012.
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7. Interpretation and comparative 
analysis

7.1 Dating and construction
The individual hull construction components of 
Skjernøysund 3 have been discussed in detail in 
the previous chapter. The following section will 
attempt to condense this information, outline the 
sequence of construction and discuss the dating 
of the wreck.

Skjernøysund 3 was clinker built with a shell of 
overlapping hull planks. Typically, a clinker ves-
sel would be built “shell-first” as the shape of the 
outer hull is defined by the planking and not by 
the framing timbers (Hasslöf et al., 1972). 

This means that the rather broad and shallow 
rabbeted oak keel was laid out first. In a second 
step, stem- and sternpost were connected, in the 
case of the stempost with a vertical splayed scarf 
joint. As neither element is preserved sufficiently, 
their shape remains unknown. 

Subsequently the outer hull was built up from 
overlapping oak planks. The majority of these 
were converted by radial splitting, although some 
might have been converted tangentially. Planks 
within a strake were connected by long vertical 
flat scarf joints and waterproofed with moss. 

Plank strakes were connected with square-
shafted and round-headed iron nails clenched 
over rectangular rove plates. The position of the 
nails was marked out with small cross-shaped 
incisions on the outside of the hull planks. Strake 
overlaps were waterproofed with rolls of cattle 
hair dipped in tar. 

Once the shell was either fully or partially built 
up, the frames were inserted. These consisted of 
fairly substantial compassed oak timbers, which 
were roughly worked to shape. Sapwood, and 
in some cases even bark were left in place. The 
frames were closely spaced. Floor timbers and 
side timbers were connected with simple scarf 
joints. The framing timbers were connected to the 
outer hull planking with trenails driven through 
pre-augered holes. 

Roughly hewn limber holes allowed bilge water 
to run towards the pump, which was located at 
the height of the second strake just aft of the mast. 

Other features relating to the drainage of the 
vessel are two plugs, one in the outer planking, 
and one secured with a wedge in a frame in the 
bottom of the ship. Both indicate that the vessel 
could be pulled up on dry land for drainage, or 
dried out on the shallows. 

Once the framing was in place, ceiling planks 
and stringers were fastened to the inside of the 
frames. While the broad ceiling planks were sim-
ply resting on the underlying frames, the nar-
rower stringers were notched over the framing to 
provide more stability. Ceiling planks and string-
ers in a strake were scarfed together to increase 
longitudinal stability. 

After being secured temporarily by iron nails, 
stringers and ceiling were fastened with trenails. 
These were most likely the same nails that also 
secured the framing to the outer planking.

Support timbers placed over the ceiling in an area 
slightly forward of the midship indicate the pres-
ence and position of keelson and main mast step. 
Further masts might have been present, but are 
not visible in the archaeological record. 

No deck beams or other internal structure sur-
vive. However, the presence of a stopped lead 
scupper can be interpreted as evidence for the 
existence of at least one waterproof deck.

In order to date the Skjernøysund 3 wreck, a total 
of 20 samples were taken for dendrochronologi-
cal analysis, making sure to include a variety of 
different construction elements (see Appendix 
2). Of these 11 were from construction elements, 
namely outer planking, framing and ceiling plank-
ing. All samples were of oak and derive from the 
Southern Baltic, more specifically the hinterland 
of the river Vistula in Poland. Four samples had 
sapwood preserved, and bark edge was present 
on three samples. Two framing timbers date to 
the winter of 1387-88 (207) and the winter of 
1389-90 (224). One Stringer (361) was cut in the 
same winter (see Appendix 2).

Although Southern Baltic timber was a common 
export good in the period in question, as wit-
nessed by the cargo of Skjernøysund 3 and other 
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contemporary vessels (see section 7.5), this 
export seems to be limited to oak planking (Daly, 
2007; Daly & Nymoen, 2008).

Considering that all sampled construction tim-
bers, including the frames, derive from the hin-
terland of the river Vistula, it can probably be 
concluded that Skjernøysund 3 was originally 
constructed in northern Poland, where both, 
Elbląg and Gdansk were important shipbuilding 
centres in the period in question (Litwin, 1994; 
Hirsch, 1858).

It is currently assumed that oak was worked 
while still green and unseasoned, as this made 
it easier to shape the dense wood with the avail-
able tools (Rackham, 1990; Daly, 2007). This in 
turn would mean that the ship was constructed 
shortly after the felling of the framing timbers, 
taking into account the transport from timber 
source to shipyard. 

However, Crumlin-Pedersen points out that water 
storage was a known method in the Viking Age 
and Medieval Period to keep oak timbers from 
drying out and seasoning prior to final dressing 
(Crumlin-Pedersen, 1986). 

Looking at the dated samples with bark edge 
from Skjernøysund 3, the stringer and one of 
the framing timbers date to the winter of 1389-
90. Assuming the timbers were sourced near the 

shipyard, Skjernøysund 3 could have been con-
structed in the spring of 1390. Even if the timbers 
were floated down the river Vistula from the Vis-
tula hinterland, the timbers would have arrived at 
the coast in the spring (Wazny, 2005). 

This leaves the question of frame 207, which 
dates two years earlier than the other two hull 
timbers. One possible explanation for this is the 
use of an older stock during the construction 
of the ship. Water storage of compassed timber 
could be another explanation for the discrepancy 
in date.

It is also possible that the ship was built in 1388, 
with both, stringer 361 and frame 224 represent-
ing evidence of later repair. A definite answer to 
this problem can only be given by further den-
drochronological analysis or an in-depth study of 
the ship construction, which would require disas-
sembling the hull. 

7.2 The shape of the hull
The reconstruction of a hull shape based on the 
archaeological recording of a partially preserved 
shipwreck is an inherently difficult process, which 
tends to include a great deal of interpretation by 
the archaeologist. Even under ideal conditions 
with good preservation and little obvious defor-
mation of the surviving hull structure it can be 
difficult to reconstruct a fair three-dimensional 

Figure 35: Ghosted view of the solid hull elements that were modeled in Rhinoceros3D on the basis of the site plan 
and the offset profiles. Ditta 2012.



33

Interpretation and comparative analysis

hull shape, and the chances to do so decrease 
proportionally with the amount and condition of 
preserved material.

Considering the level of preservation of the 
Skjernøysund 3 wreck, it is clear that a realistic 
reconstruction of even the shape of the lower hull 
is not possible without a substantial measure of 
speculation. 

Although almost the full length of the keel is pre-
served, and the starboard side partially survives 
to the turn of the bilge, both stem- and stern-
post are missing. Dimension and shape of these 
important timbers would have to be assumed 
based on comparable contemporary examples, 
and even slight changes in e.g. the curvature of 
the stempost or the angle of the sternpost would 
substantially alter the shape of the reconstructed 
lower hull.

Being aware of these limitations, the following 
attempt at reconstructing the shape of the central 
lower hull of Skjernøysund 3 should be seen as 
part of the process of understanding the wreck. 
It will not result in a lines plan of the underwater 
hull of the vessel, but it might provide an indica-
tion of the general hull shape and midship section 
and thus help to interpret the shipwreck.

The reconstruction has been carried out using 
Rhinoceros3D 4, a NURBS-based 3D modelling 

software and is based on the results of the in-situ 
recording, mainly the site plan and three section 
drawings.

The profiles of the section drawings were cop-
ied into Rhinoceros3D and placed at the rela-
tive points of intersection at 6.75m, 10.85m and 
13.145m on the main baseline of the site plan.

With the profiles in position and the keel out-
line extracted from the site plan, the outlines of 
strakes recognisable on both site plan and section 
drawings were added and surfaced. The section 
drawings were also used as a basis for the solid 
extrusion of the related frames making use of the 
dimensions retrieved from the plan (Figure 35).

Before proceeding with the description of the 
procedure it is necessary to explain a premise: to 
build the surface of the hull between the known 
sections, it is necessary to define the curves that 
describe the curvature and shape of the surface.

Rhinoceros3D is a three-dimensional modelling 
software based on the use of NURBS, Non-Uni-
form, Rational, Basis-Splines which are results 
of equations used to define curves or surfaces 
(Schneider, 1996). A NURBS curve is defined by 
B-spline vertex points, called knots, and is gen-
erally smoother than a curve passing through 
the defining vertex points, although the curve is 
not automatically fair. The shape of the curve is 

Figure 36: A section through the hull showing keel, three strakes of outer planking as well as the faired curves extract-
ed from the frame profiles (in red). Ditta 2012.
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influenced by the position of the defining vertex 
points. 

The curves needed to draw the surface were 
traced using the command “Curve through 
points”. The lowest visible frame edges in the sec-
tions were chosen as anchoring points in order 
to reflect the recorded shape as closely as pos-
sible. Gaps in the recording were filled in based 
on the existing information. Although the result-
ing curves already presented a certain degree of 
smoothness, further fairing was necessary to cre-
ate a realistic and fair shape (Figure 36).

Defining a fair curve is not easy as different con-
cepts of faired curves apply to different technical 
sectors such as architecture, industrial design or 
shipbuilding. A mathematical or standardised 
definition of fairness does not exist. However, 
generally a curve for which the mathematical 
derivative is a smooth curve is considered fair. 

Although Rhinoceros3D provides a built-in func-
tion to automatically fair a curve or surface, the 
degree and definition of fairness are driven by 
operator choice and the original shape is not nec-
essarily maintained.

The fairing process sees the operator actively 
involved and is one of the most delicate passages 
in the whole reconstruction procedure of a shape, 
since it can heavily influence the final result if not 

correctly performed. As stated previously, there 
is a great chance of alteration in the shape dur-
ing the fairing process. One way to control this 
process is by keeping the original input curves 
drawing in a different layer to check how far the 
changes affected the original shape.

Although surfaces can be constructed using a 
variety of different commands, the most suitable 
for the given case was the “Loft” command. This 
creates a surface based on selected profile curves, 
in this case the faired curves created in the previ-
ous step. A tight loft has been chosen since the 
“tight” option builds a surface, which closely fol-
lows the original curves.

The resulting lofted surface represents the faired 
lines of a 6.4m long section of the lower hull 
around the midship area (Figure 37). As dis-
cussed earlier, the result is far from a full recon-
struction of the lower hull of Skjernøysund 3, but 
it provides a good impression of the midship sec-
tion and allows characterising the general hull 
form. 

The body plan shows a full midship section with 
wineglass shaped station lines. It also becomes 
apparent that the greatest breadth is not yet 
reached in the surviving hull remains. The water-
lines indicate a relatively sharp bow and a long, 
fine run aft (Figure 38).

Figure 37: The resulting lofted surface (in grey), which is based on the faired profile curves. The surface represents the 
faired lines of a 6.4m long section of the lower hull. Ditta 2012.
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The total length of the preserved hull structure, 
including keel and the remainder of the stempost 
is 18.1m (see section 6.1). Comparable contempo-
rary vessels have straight sternposts set at angles 
between 23° (Avaldsnes) (Alopaeus & Elvestad, 
2004) and 32° (Skaftö) (Von Arbin, 2012) to per-
pendicular. 

Most stemposts seem to be curved and long with 
considerable rake. The remains of the stempost 
of the Skaftö wreck were measured to be 6m long 
(Von Arbin, 2012), while the stempost of the Bøle 
wreck had a length of 9m (pers. Comm. Nymoen, 
2012) (see section 7.3).

Taking into account the missing posts, the 
Skjernøysund 3 vessel could easily have had a 
total length of 26m or more and a beam of at least 
8m.

7.3 Comparative analysis
With the field data and interpretation of the ship 
at Skjernøysund 3 presented in the previous sec-
tions it is now time for a comparative analysis in 
which the ship will be compared to other known 
archaeological finds. This is not as straightfor-
ward as it seems. As recently explained by Sch-
weitzer, comparative discussions of shipwreck-
finds have often been dominated by efforts to fit 
the data to preconceived schemes relating to the 
development of shipbuilding, rather than taking 

the specificities of the data collected as a starting 
point (Schweitzer, forthcoming). 

This is particularly true for the late Middle Ages 
and early Modern Period, and therefore directly 
affects the period that is relevant for comparison 
of the Skjernøysund 3 ship. 

Moreover, the often limited availability and qual-
ity of data relating to comparable sites strongly 
affects what is possible. 

Nevertheless, there is every reason to try and 
break this sort of vicious circle in research and to 
make the best of comparative analysis with a view 
to place the data in context, to further our under-
standing of the wreck, and ultimately to contrib-
ute to a better understanding of shipbuilding and 
seafaring in the period in question.

The aspects and attributes that are compared, 
as well as the choice of sites for comparison are 
schematically summarized in Table 2. The choice 
of wrecks for comparative research is based on 
technological parameters and function, as far as 
these seem to show from the available and pub-
lished data. 

The choice of constructional features or techno-
logical parameters used for comparison is more 
or less dictated by the evidence recorded on the 
Skjernøysund 3 wreck and is equally steered 

Body PlanSheer Plan

Half-Breadth Plan

0 10m

BowStern

BowStern

Forward Aft

Figure 38: The reconstructed surface redrawn as a lines plan. The grey dotted lines in the sheer plan represent a 
stempost set at an angle of 25° and the outline of the stempost found on the Bøle wreck. They serve to illustrate the 
possible original length of Skjernøysund 3. Ditta 2012.
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Shipwreck/ 
Features

Aber Wrac'h Avaldsnes Bøle Copper 
Wreck W5

Foldrøy Hundevika Kalmar II

Dating 1435                                  1392-1410 1376-1396 1399 1420 (+/- 100) 1280-1400 1300's?

Material
Timber Type Oak/ Beech 

(keel)
Oak Oak Oak Oak Oak Oak

Timber 
Origin

N/A Poland Poland Poland N/A N/A N/A

Dimensions
Est. Length 25m 22m 20m+ 25m 22m 15m 20m

Est. Beam 8m 5.56m + 8m 6m 6m 6m

Construction
Method Clinker Clinker Clinker Clinker Clinker Clinker Clinker

Keel Type Beam Beam Beam Beam Beam Beam Beam

Keel Dimen-
sions (L,M,S)

N/A N/A 16, 0.3, 0.6m 16.34, 0.26 
(max), 0.41m

16.2, ?, ?m section drawing 
indicates broad 
keel

N/A

Posts Form Stempost: 
slightly curved, 
sternpost: 
straight

Sternpost: 
straight, 23 
degree.

Stempost: 
curved, stern-
post: straight

Sternpost:  
straight

Stempost: 
curved

Sternpost: 
straight

Stempost: 
straight, stern-
post: straight

Posts Joint N/A N/A Vertical Scarf 
joint (stempost)

Vertical scarf 
joint (stempost)

Scarf joint Scarf joint

Aver-
age Plank 
Dimensions 
(L,W,T)

?, 0.23, 0.05m ?, 0.35, 0.04m 3.5, 0.31, 
0.04m

?, 0.37, 0.04-
0.06m

9.4, 0.4-0.5, 
0.03-0.05m

?, 0.25-0.3, 
0.04m

?, 0.2-0.3, 0.02-
0.03m

Plank Prepa-
ration

Radially split N/A Radially Split 
and possibly 
sawn

Radially split N/A N/A N/A

Scarf Length 0.3-0.4m N/A 0.4m+ 0.6m 0.5-0.55m N/A N/A

Plank Fas-
teners

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Waterproof-
ing

? (LA), moss 
(SC)

Animal hair 
(LA), moss (SC)

Sintels on gar-
board strake

Animal hair 
(LA), moss (SC)

Animal hair 
(LA), moss (SC)

Wool (LA) Animal hair 
(LA), moss, 
textile (SC)

Average 
Frame 
Dimensions 
(M,S)

0.15-0.25m, 
0.15-0.25m

0.14, 0.14-0.2m N/A 0.19-0.2, 0.17-
0.23m

0.15, 0.23-0.3m 0.12-0.18, 0.18-
0.26m

0.2-0.35, 0.2-
0.35m

Average 
Inter-Frame 
Spacing

0.13m 0.2m tight, no 
measurement 
available

0.1-0.2m 0.5-0.6m 0.1-0.2m 0.2m

Mast Step 
Supports 

No Yes Yes N/A N/A Yes Yes

Through 
Beams

Yes N/A Yes Yes N/A N/A Yes

Table 2: Overview over comparative wreck sites. The data has been extracted from the relevant publications cited in 
the text. L= Length, LA= Land, M= Moulded, S= Sided, SC= Plank Scarf, W= Width. Auer 2013.
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Mönchgut 
92

Newport 
Ship

Sandwich Skaftö Skjernøy-
sund 3

U34 Vedby Hage Vejby

1449 1449- c.1470 1332-61 1430's 1390 1528 1435 1372

Oak Oak/ Beech 
(keel)

Oak Oak Oak Oak Oak Oak

Planking: 
Poland

Planking: 
Basque Coun-
try?

England Poland Poland Poland Southern Zea-
land, Scania

Poland

N/A 28m 20m+ 25m 20m+ 30m 15.5m 17m

N/A 9m 7-8m 8m 9.5m 5.6m 6m

Clinker Clinker Clinker Clinker Clinker Clinker Clinker Carvel/Clinker

Beam Beam N/A Beam Beam Beam N/A Plank

?, 0.27, 0.2m 19.8+, 0.21, 
0.18-.27m 

N/A 14+, ?, 0.45m 16.7, 0.28 
(max), 0.45m

25.5, 0.25, 
0.42m

N/A ?, 0.16, 0.38m

N/A Stempost: par-
tial fragment 
with straight 
rebate for hood 
ends, might 
curve further 
up? 

Sternpost: 
straight, angle 
110-117 degree

Stempost: 
curved, 6m+, 
Sternpost: 
straight, angle 
122 degree

N/A Stempost: 
curved, stern-
post: straight

Stempost: 
slightly curved

Stempost: 
straight, stern-
post: straight

N/A Vertical scarf 
joint (stempost)

N/A N/A Vertical scarf 
joint (stempost)

Vertical scarf 
joint (stempost)

N/A Horizontal scarf 
joint (stempost)

2.9-3.15,0.25-
0.26,0.025-
0.035

2.95, 0.21, 
0.024m

?, 0.3, 0.05-
0.075

?, 0.25-0.3, 
0.035-0.04m

8.7?, 0.33-0.38, 
0.04-0.05

?, 0.30-0.58, 
0.05-0.06

2.5, 0.2, 
0.025m

?, 0.3-0.4, 0.06-
0.08m

Radially split Radially split Radially split N/A Radially split 
and possibly 
sawn

Tangentially 
sawn (under-
water ship), 
radially split 
(above water)

Radially split Tangentially 
sawn

N/A 0.38m 0.28m N/A 0.5m 0.2-0.3m 0.5m

Iron nails, 
clenched over 
rectangular 
rove platess

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails, 
clenched over 
rectangular 
rove plates

Iron nails 
clenched over 
rectangular 
rove plates and 
small trenails 
(underwater)

Iron nails, 
clenched over 
rectangular 
rove plates, 
bent nails in 
repairs

double bent 
nails

Animal hair 
(LA,SC), textile?

Animal hair 
(LA,SC)

Animal hair (LA) Animal hair 
(LA), moss (SC)

Animal hair 
(LA), moss (SC)

Moss, sintels 
(LA), no sintels 
above waterline

Animal hair (LA) Moss (LA), 
moss (SC), lut-
ing cove, sintels

0.13-0.24, 0.13-
0.24m

N/A 0.23, 0.33m 0.1-0.12, 0.14-
0.16m

0.16-0.2, 0.18-
0.28m

0.16-0.35, 0.18-
0.34m

?, 0.15m 0.25, 0.3m

0.2-0.3m 0.14m 0.5 0.22-0.3m 0.05-0.2m 0.45-0.52 (cen-
tre to centre) so 
0.14-0.34m

0.38-0.54m 0.1-0.36m

N/A Yes N/A N/A Yes Yes N/A Yes

N/A No N/A N/A N/A No Yes N/A
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by data availability. Some highly relevant sites, 
such as the assemblage of late medieval ship-
wrecks found on the island of Guernsey had to be 
excluded, simply because the available published 
information does not allow for a meaningful com-
parison (Adams & Black, 2004). The compared 
sites are therefore limited to clinker-built cargo 
vessels in the size range of 15m reconstructed 
length and more. Additionally, they are limited 
to the late medieval period, or more specifically 
a time window of 100 years around the construc-
tion of Skjernøysund 3. 

The significantly younger wreck U34 (Overmeer, 
2008), however, has been included as it bears a 
striking similarity to Skjernøysund 3 and prob-
ably shares the same area of construction. But 
NO28 is not, even though it seems to originate 
from the same area and is roughly contempora-
neous to U34 (Van Holk, 2003). On the other hand 
the ‘bottom-based’ and thus technologically quite 
different Vejby wreck has been included, partially 
because it also seems to share the same area of 
origin – and is contemporary with Skjernøysund 
3 – and partially to serve as a contrast to the 
clinker built vessels (Figure 39, Table 2). 

The vessel dimensions in Table 2 refer to the 
estimated original size of the vessel stated by 
the investigator. Although timber scantlings can 
be used as a rough guide as to ship size, vessel 
dimensions are inherently difficult to establish 
from partially preserved wrecks. Skjernøysund 3 
itself is a good example. The overall reconstructed 
length can after all vary by up to 10m, depending 
on shape and dimensions of the posts (see section 
7.2). In other words the vessel dimensions are 
simply used to classify a wreck as large clinker 
vessel, no more, no less. 

Limitations also apply to timber scantlings listed 
in the table. Wherever possible, these relate to 
the bottom of the hull, which survives more often 
than the sides of a vessel. Frame spacing refers to 
the gap between floor timbers, as this was stated 
in most publications and could be measured on 
published site plans. Where only centre-to-centre 
measurements were available, this is noted in the 
table.

The comparative sites can be divided into three 
groups. The first group consists of large clinker 
vessels, which are constructed from southern 
Baltic oak and most likely built on the shores of 
the southern Baltic. Aoife Daly has pointed out 
the difficulties in relating the provenance of con-
struction timber to the place of building, consid-

ering the scale of southern Baltic timber trade 
in the late medieval period (Daly, 2007; Daly & 
Nymoen, 2008). However, based on historical 
sources (Hirsch, 1858; Wazny, 2005), this trade 
seems to have been limited to raw material for 
planking, masts and oars. It is therefore assumed 
that framing timbers and other strengthening 
members were sourced locally. 

Wrecks where only the outer planking could be 
dendroprovenanced to the southern Baltic, while 
other construction timbers have a different ori-
gin, such as e.g. Mönchgut 92, are therefore not 
included in this group. Currently, the Avaldsnes 
wreck, the Bøle wreck, the Copper wreck W5, the 
Skaftö wreck and Skjernøysund 3 are thought to 
have a southern Baltic origin.

The Avaldsnes wreck was found in western Nor-
way. It is a clinker built cargo vessel, of which 
only sternpost and the bottom of the hull are pre-
served. The ship with an estimated length of 22m 
had a full bow and a very fine run aft (Alopaeus & 
Elvestad, 2004).

The Bøle wreck was found in the river Skien in 
the Telemark region in southern Norway dur-
ing a dredging operation in 1959. The wreck had 
heavily been impacted by the dredger, but asso-
ciated timbers were recovered by the Norwegian 
Maritime Museum for further study. The site was 
revisited in 2005 and is currently subject of a 
more comprehensive research project. Based on 
the recording of the disarticulate timbers, the 
Bøle wreck is assessed as a clinker built vessel of 
more than 20m length with a cargo of raw mate-
rial for whetstones.  Dendrochronological analy-
sis indicates a felling date of 1376-96 for the hull 
planks (Daly & Nymoen, 2008).

Wreck W5, also known as the Copper wreck was 
discovered in 1969 and lifted from the roads of 
Gdansk in the years 1975-76. The Copper wreck 
is a large clinker built vessel with a cargo of oak 
planks, iron ore and iron bars, copper ingots, tar, 
potash and wax (Litwin, 1985; Litwin, 1980). It 
was dendrochronologically dated to 1399 (pers. 
Comm. Ossowski 2012). 

The Skaftö wreck was discovered by a skin diver 
in Gåsöforden on the Swedish west coast in 2003 
and investigated between 2005 and 2009. It is a 
large clinker built cargo vessel, constructed from 
southern Baltic oak in late 1430’s. The cargo 
included metal ingots, lime, tar, bricks, oak planks 
(Von Arbin, 2012).
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The second group of sites includes vessels for 
which the place of construction is unknown, 
either because they were radiocarbon dated or 
because the dendrochronological analysis did not 
provide a provenance for the construction tim-
bers. 

The Mönchgut 92 wreck was discovered during 
the construction of the Nordstream gas pipeline 
of the German Baltic coast in 2010. An 8.4m x 
3m section of the lower hull is preserved, but as 
the extent of the site is 18m x 16m, the vessel is 
assumed to have been relatively large. The cargo 
consisted of copper ingots and barrels with a fer-
rous content (Staude & Schmidt, 2011). 

While the outer planking could be dated to 
1448/49 and provenanced to the southern Baltic, 
the framing timbers are thought to come from a 
different area and could not be dated (Daly, 2010).  
The wreck is currently undergoing further analy-
sis at the University of Southern Denmark. 

The Foldrøy wreck was found 1965 in Foldrøy-
hamn in western Norway. The wreck was rela-
tively large and clinker built from oak. Radio-
carbon analysis provided a date of 1420+/- 100 
(Thowsen, 1965). 

The Hundevika wreck was discovered in Hunde-
vika, a bay in Farsund Fjord in southern Norway. 
Only the lower hull of this clinker built vessel sur-
vives. The approximately 15m long vessel had a 
shape very similar to that of the Avaldsnes wreck 
and carried a cargo of bricks and granite blocks. 
The site is radiocarbon dated to 1280-1400 
(Teisen, 1994).

The Kalmar II site was excavated in the former 
harbour of Kalmar on the Swedish east coast in 
the 1930’s. The wreck, of which only the lower 
hull survives has been dated to the 14th Century 
based on site stratigraphy and finds (Åkerlund, 
1951).

For vessels in the third group, the place of con-
struction is assumed to be outside the southern 
Baltic area. The Aber Wrac’h wreck was found in 
the Aber Wrac’h river on Northern coast of Brit-
tany, France in 1985. The wreck was dated to the 
15th century by coins and radiocarbon analysis. 
Archival research suggests that it might have 
been an English cargo vessel that foundered in 
1435. Although the vessel could neither be dated 
dendrochronologically, nor provenanced, a south-
ern European origin is assumed (L’Hour & Veyrat, 
1989; L’Hour & Veyrat, 1994). 

Newport Ship
Sandwich Ship

Vedby Hage

U34

Aber Wrac’h

Mönchgut 92
Copper Wreck W5

Kalmar II

Skaftö

Vejby

Bøle

Skjernøysund 3

Hundevika

Avaldsnes

Foldrøy

Wrecks chosen for comparative analysis

Wrecks with southern Baltic origin (Group 1)

Wrecks with unknown origin (Group 2)

Wrecks with known different origin (Group 3)

Wrecks included as contrast

Figure 39: Geographical distribution of the wrecks chosen for comparative analysis. The wrecks are color coded by 
group. Auer 2013.
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The Newport ship was excavated near the river 
Usk in Newport, Wales in 2002. The vessel was 
probably built in the Basque country after 1449 
(pers. Comm. Toby Jones, 2012) and was laid up 
in the river in 1467 (Trett, 2010).

The Sandwich ship was discovered in 1973 during 
the construction of a sewer in Sandwich, England. 
Disarticulate timbers from the sewer trench were 
recorded over a long period of time by different 
institutions, most recently by University College 
London in 1999. The presumably large clinker 
wreck was built from English oak between 1332 
and 1361 (Milne, 2004).

Lastly, the Vedby Hage wreck was excavated in 
the Storstrømmen channel in southern Denmark 
between Zealand and Falster in 1996. The wreck 
remains consist of the port side of the vessel 
and some floor timbers. The construction tim-
bers could be dated to 1435 and were sourced in 
southern Sealand or Scania (Myrhøj, 2000).

As mentioned earlier, two other wrecks have been 
included in order to reach out beyond the chrono-
logical time period in question and to contrast the 
result of the comparative analysis.

The younger site U34 was found in area U34 in 
eastern Flevoland, Netherlands in 1969. The 
wreck represents the remains of a very large, 
armed clinker built vessel with gun ports that 
could dendrochronologically be dated to 1528. 
The construction timbers are provenanced to the 
southern Baltic area. The wreck is extremely well 
preserved, with lower hull, part of the sides and 
sternpost, as well as stempost surviving (Over-
meer, 2008).

The so-called Vejby cog has been included in the 
comparative analysis as it shares all but the cru-
cial technological selection criteria. Found 1976 
on northern coast of Zealand and fully excavated 
in 1977, the wreck is not yet fully published (Bill, 
1997). The vessel was built from timber felled 
in the winter of 1371/72 in the Gdansk/ Elbląg 
region. The construction is bottom-based with 
three carvel-laid strakes on each side of keel 
plank.

A closer look at Table 2 and Figure 40 clearly 
shows that the five wrecks in the first group 
share many similarities. They are all of similar 
size and clinker built from southern Baltic oak. 
With the exception of Avaldsnes, where the keel 
has not been excavated, all wrecks feature a rab-
beted beam keel with a broad, shallow midsec-

tion and a straight sternpost. Where preserved 
(Bøle, Skaftø), the stempost is long and curved 
and attached with a vertical scarf joint. 

Planking is of similar dimensions and mostly 
produced by radial splitting. Planks are fastened 
with iron nails clenched over rectangular rove 
plates, and the scarfs between planks in a strake 
are generally longer than 40cm. Waterproofing 
consists of animal hair between lands and moss 
in the scarfs. The presence of moss caulking held 
in place by caulking laths and sintels in the gar-
board strake of the Bøle wreck forms an excep-
tion, but might be a later addition. 

Frame scantlings vary slightly, but frames gener-
ally have a greater sided than moulded dimen-
sion and are tightly spaced. Frame scantlings are 
slightly smaller in Skaftö, the youngest wreck of 
the group. Where preserved, through-beams and 
mast step supports are present.

How do vessels with unknown origin compare in 
this context? At first sight, there seems to be lit-
tle difference. They are also clinker built from oak 
and of similar size as the wrecks in group 1. How-
ever, Mönchgut 92 and Foldrøy feature a rather 
high and narrow rabbeted beam keel, while Kal-
mar II has a t-shaped keel. The keel shape of Hun-
devika is not known, but the published section 
drawings indicate a broad keel, similar to those in 
group 1 (Teisen, 1994). 

Plank dimensions of Mönchgut 92 and Kalmar 
II are smaller, while the planking of Foldrøy and 
Hundevika resembles that of the wrecks of south-
ern Baltic origin. While planks are all fastened in 
the same way, waterproofing differs. In Hunde-
vika, wool is used, while Kalmar II uses a com-
bination of moss and textile in plank scarfs. In 
Mönchgut 92 only animal hair was observed. 

Frame scantlings are similar to group 1 for Hun-
devika and Foldrøy, while Kalmar II and Mönchgut 
have more squared frames. The frames of Foldrøy 
are also spaced considerably wider apart. Both, 
Kalmar II and Hundevika feature mast step sup-
ports. The hull shape of Hundevika is also quite 
similar to that of Avaldsnes or Skjernøysund with 
a long, fine run aft and a relatively full bow sec-
tion.

To sum up, of the wrecks of unknown origin, only 
Hundevika compares well with vessels built of 
southern Baltic timber. The waterproofing, how-
ever, is different with wool used between strake 
overlaps. There is no mention of the waterproof-
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Figure 40: Comparative table, organized and color coded to illustrate the results of the analysis. Dark blue: very similar/ 
alike, light blue: similar, white: not similar/ not measurable. Maarleveld 2013.
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ing between strake scarfs in the short publica-
tion. For Foldrøy, Kalmar II and Mönchgut the 
keel shape is quite different to that observed in 
the southern Baltic vessels. Foldrøy also differs in 
frame spacing, while Kalmar II is the only large 
clinker vessel featuring two straight posts. 

Looking across to the large clinker ships, which 
are known to have been constructed outside the 
southern Baltic area, a number of differences can 
be noted. Aber Wrac’h and Newport are built with 
a relatively high and narrow rabbeted beam keel 
from beech. For Vedby Hage and the Sandwich 
ship, the keel is not preserved.  All wrecks have 
straight sternposts, but the Newport stempost is 
almost straight in the lower part, and Aber Wrac’h 
has been reconstructed with a very slightly 
curved, raking stempost (Alexandra Grille, ISBSA 
conference, Amsterdam 2012). Vedby Hage also 
features a slightly curved stempost. 

With the exception of the Sandwich ship, the 
planking is thinner and narrower and planks are 
short. Plank scarfs are noticeably shorter in all 
four wrecks. Waterproofing ranges from moss in 
Aber Wrac’h to animal hair in Newport, Sandwich 
and Vedby Hage. The frame spacing in Newport 
and Aber Wrac’h is tight, while frames in Vedby 
Hage and Sandwich are more widely spaced. Mast 
step supports have been observed in the Newport 
ship, and both Vedby Hage and Aber Wrac’h were 
built with through-beams.

Again the ships in the third group look very simi-
lar to the southern Baltic vessels at first sight, but 
a closer look reveals considerable constructional 
differences, e.g. in the material and shape of the 
keel, the shape of the stemposts and the dimen-
sions of the outer planking. With the exception 
of the Sandwich ship, all wrecks in this group 
date to the first part of the 15th century and are 
thus closer in date to the Skaftö wreck than to the 
other southern Baltic sites. Based on the theory 
that planks become progressively shorter and 
narrower in clinker vessels (Crumlin-Pedersen, 
1986), this could explain the lesser plank dimen-
sions.

The early 16th century U34 wreck was built 
from southern Baltic oak on a broad and shal-
low rabbeted keel. The stempost is curved, while 
the sternpost is straight. The outer planking has 
similar dimensions to that of the earlier wrecks 
of southern Baltic origin, but is sawn and fas-
tened with a combination of iron nails and small 
wooden pegs in the underwater part of the hull. 

Above the waterline planks are radially split and 
fastened only with iron clench nails. The water-
proofing also differs. Under the waterline the hull 
is caulked with moss, which is kept in place by 
caulking laths and sintels. Above the waterline 
moss luting is used. 

Frame dimensions and spacing compare well to 
the wrecks of group 1. Despite the differences in 
plank fastening and waterproofing, the more than 
a 100 years younger U34 wreck bears a close 
resemblance to the southern Baltic sites.

What about the bottom-based Vejby wreck? The 
vessel is contemporary with the large clinker ves-
sels in group 1 and was built in the same area, 
albeit following a different building tradition. The 
so-called Vejby cog has a plank-like keel, straight 
posts and a carvel-laid bottom. The planks are all 
sawn and fastened with double bent nails. The 
vessel was caulked with moss, which is kept in 
place by oak laths and sintels. While all of these 
features are typical for bottom-based construc-
tion, there are no similarities with the southern 
Baltic clinker vessels.

Seagoing medieval vessels in northern Europe 
have generally been categorised as having been 
built in either the nordic clinker tradition or the 
bottom-based cog building tradition. According 
to Crumlin-Pedersen, nordic clinker vessels are 
double ended, shell built vessels with lapstrake 
planking. Their regular framing is not fastened 
to the keel. There are regional differences in 
plank fastening and waterproofing, but iron nails 
clenched over rectangular rove plates and inlaid 
waterproofing of animal hair are seen as typical 
for the area of Scandinavian influence (Crumlin-
Pedersen, 2004). Although these features are 
subject to development through time and in the 
late medieval period the search for more eco-
nomic solutions and the introduction of special-
ized production modes lead to a gradual disap-
pearance of regional differences, the clinker built 
shell remains a typical characteristic for this tra-
dition (Bill, 1997).

Bottom-based ships on the other hand share com-
mon features such as a plank keel, straight posts 
which are connected to the keel by knees, so 
called hooks, edge to edge laid bottom planking 
and lapstrake side planking. The planks are fas-
tened with double bent nails and the moss caulk-
ing is held in place by wooden laths and sintels 
(Hocker, 2004). These ships are often termed cogs 
with reference to historic ship type illustrated 
on seals. However, wide variations in size, form 
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and structure make use of this term problematic 
and have led to a vivid debate on medieval ship 
nomenclature (Weski, 1999; Crumlin-Pedersen, 
2000). Based on a survey of small clinker built 
vessels in Scandinavia, Bill observes that in 14th 
and 15th century borders between shipbuilding 
traditions begin to blur, with so called typical 
“cog” features appearing in clinker vessels and 
vice versa (Bill, 1997).

This mix of construction features is observed by 
a number of investigators of ship finds included 
in present comparison and interpreted as a result 
of technological exchange (Alopaeus & Elvestad, 
2004) or social class of shipbuilders and owners 
(Myrhøj, 2000). 

Another historical ship type, the late medi-
eval hulk or holk, also makes an appearance in 
the interpretation of these large clinker built 
cargo vessels. Based on the similarity with ships 
depicted on seals of among others Gdansk and 
Elbląg, which have been termed holk, J. Litwin 
proposes the Copper Ship to be a late medieval 
holk. He defines the full clinker construction as 
the most important constructional feature, which 
differentiates hulks from the bottom based cogs 
(Litwin, 1985). 

In a short discussion on the wooden Ebersdorf 
model, Arne Emil Christensen tentatively pro-
poses the model to be a step in the holk devel-
opment and mentions the Bøle ship in Norway in 
this context (Christensen, 1987). Also the Skaftö 
ship, and based on similarity, Aber Wrac’h, Avald-
snes and U34 are mentioned as possible holks 
(Von Arbin, 2012). Based on the origin of the 
majority of these wrecks, the “hulk-tradition” is 
proposed to be linked to the southern Baltic (Von 
Arbin, 2012).

Returning to the comparative study, how simi-
lar are the large late medieval clinker vessels? 
Although quite similar at first sight, the 15 wrecks 
chosen for comparison show considerable differ-
ences. These are manifested in keel shape and 
material, shape of posts, size of planking and 
plank joinery as well as frame scantlings and lay-
out and waterproofing.

Skjernøysund 3, Avaldsnes, Bøle and Skaftö bear 
the closest resemblance. Although younger and in 
some ways quite different, U34 could be included 
in this group as well. Also the Hundevika wreck 
shares many features with these wrecks, but dif-
fers in waterproofing material. 

All of these large clinker vessels are built from 
southern Baltic oak. The keel dimensions of Avald-
snes are not known, but all other vessels feature 
rabbeted broad and shallow, almost plank-like 
keels. All have straight angled sternposts, and 
where stemposts are preserved, these are curved 
and connected with vertical scarf joints. Planks 
are generally radially split and only occasionally 
sawn. They are relatively long and of consider-
able width and thickness. In wrecks where full 
plank length could be measured, this was up to 
8m. 

The general trend of decreasing plank length 
caused by shortage of resources does not seem 
to apply, perhaps not surprisingly, considering 
the wrecks are built on the shores of the southern 
Baltic, an area known for the export of oak tim-
ber. Plank scarfs are relatively long (> 40cm) and 
planks are fastened with iron nails clenched over 
rectangular rove plates. Waterproofing is gener-
ally a mix of animal hair in plank overlaps and 
moss between planks in a strake. Frames have a 
greater sided than moulded dimension and are 
closely spaced. Ceiling planks and stringers are of 
substantial size.

Mast step supports are preserved in two wrecks 
and another two feature through-beams. U34 
shows that the common feature set identified 
here does not seem to be limited to the time 
period covered by the chosen wrecks. Although 
sawn planking and the use of sintels make an 
appearance, plank dimensions, framing and keel 
shape are still very similar. 

If we can identify a core group of vessels similar 
in construction, what does this reflect? As most 
other comparable wrecks are contemporary, this 
is probably not a temporal trend. The similarity 
of U34 also speaks against this assumption. Are 
above characteristics a regional phenomenon? 
All identified wrecks were built in the same area. 
The large timber scantlings common to all ships 
would also support such a theory. An area known 
for the export of oak planking, is probably not 
influenced by timber shortage.

Or do these common features reflect a ship type? 
Are these vessels the elusive holks? And if we use 
this historical ship type association, was the holk 
developed in Poland as suggested by von Arbin 
(Von Arbin, 2012)? The problems of associating 
archaeological material with historic ship desig-
nations have been discussed (Maarleveld, 1995). 
And considering how little information on the 
holk is offered by the historical sources, such an 



44

Skjernøysund Wreck 3

association would currently have to remain an 
assumption.

However, in this context it is interesting to look 
back to the Vejby wreck. This vessel was built in 
the same area as the core group and is roughly 
contemporary (18 years before Skjernøysund 
3). It does, however display all technological fea-
tures described as characteristic for cogs, and the 
construction is bottom based and thus following 
a tradition very different to that represented by 
the large clinker vessels. With its straight posts, it 
would also have looked different than the clinker 
vessels mentioned.

Both Gdansk and Elbląg were important ship-
building centres in the period and area in ques-
tion. In both cities, shipbuilding took place in 
confined areas called Lastadie in Gdansk (Hirsch, 
1858) and even Coggenlastadie in Elbląg (Litwin, 
1994). This means that two very different con-
struction principles or traditions coexisted in the 
same area or even the same shipyard.

If bottom-based vessels are called cogs, what 
term was then used for large clinker vessels? 
In this context, it is interesting to read Hirsch’s 
interpretation of medieval ships in Gdansk, 
which is entirely based on the study of archival 
sources: He states that the term cog was a general 
term used for seagoing vessels, while ship types 
such as holk, kreyer, barse and schute could be 
differentiated by construction and rigging. Holks 
were larger ships, with kreyer, barse and schute 
being relatively smaller types of seagoing vessels 
(Hirsch, 1858).

Hirsch’s interpretation certainly highlights the 
problem of ship type associations. While it is 
tempting to identify the large southern Baltic 
clinker vessels as the elusive holks, such a desig-
nation would have to remain a working term, as 
the scientific basis for this interpretation is lack-
ing.

Altogether, one could probably argue that the 
common feature set outlined above could be used 
to identify late medieval clinker vessels of south-
ern Baltic origin, whatever these might have been 
called in antiquity. 

Although a group of vessels could be singled 
out on the basis of their construction features 
in this comparative study, the phenomenon of 
large clinker vessels is certainly not limited to the 
southern Baltic with vessels known to have been 
built anywhere between the Basque country 

and Scandinavia. Neither are the southern Baltic 
wrecks the oldest representatives of large clinker 
vessels. Within the period defined for this analy-
sis, the Sandwich ship predates the finds from the 
southern Baltic by at least 30 years. And a com-
plex of large clinker vessels found on Guernsey 
probably dates back to the 13th century (Adams 
& Black, 2004). In a wider context, these vessels 
support Jon Adams’ observation on transfer of 
hull strength from plank shell to framing during 
the late medieval period (Adams & Black, 2004). 

At least in the case of the Southern Baltic clinker 
vessels, the scantlings of planks and frames show 
that this transfer does not seem to have been 
initiated by a lack of timber resources. Instead, 
as suggested by Adams, a demand of increased 
cargo capacity as well as durability and reliabil-
ity might have been the reason (Adams & Black, 
2004).

7.4 The regional context
An obvious question that springs to mind when 
looking at the location of the Skjernøysund 3 
wreck is: Why is it here? How did a relatively large 
trading vessel come to rest in a small, secluded 
bay on the south coast of Norway?

We know that the area around the island of 
Skjernøy was populated and had some status as 
a minor trading centre or a haven in late 14th and 
early 15th century (see section 4).

From contemporary sailing instructions we also 
know that seafarers would have known and used 
landmarks such as Cape Lindesnes and havens 
such as Skjernøysund (see section 4).

Of Skjernøysund 3’s cargo only timber and lime 
survive (see section 6.2), and at least the timber 
points to a departure port on the shores of the 
southern Baltic, where both Danzig (Gdansk) 
and Elbing (Elbląg) were flourishing Hanseatic 
trading centres. Gdansk in particular was known 
for the export of quality timber (Hirsch, 1858; 
Wazny, 2005). 

But would southern Baltic timber be exported to 
an area, which itself was known for the export of 
timber? Up to about 1311, the majority of timber 
imported into England was sourced from Norway 
and although by the 1320’s the bulk of English 
timber import came from the southern Baltic, 
the export of Norwegian timber continued on a 
smaller scale (Childs, 2002).
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If Skjernøysund was not the intended destination 
of our ship, where then was it going? Again, based 
on the cargo, the English east coast could be a 
very likely destination (see section 7.5) (Childs, 
2002). However, depending on what other goods 
the ship transported, the Netherlands and Hanse-
atic cities on the North Sea coast are equally likely 
ports of call (Wazny, 2005). 

The recording of the hull has shown that there is 
some evidence for rapid repairs carried out at sea 
in the form of a patch applied to the inside of the 
outer planking in the underwater ship 

A similar method to stop a leak is mentioned in 
the Danzig Chronicle (Weinreich, 1855). In a let-
ter written on March 6th 1472, the Danzig coun-
cillor Bernt Pawest reports on a nine week cruise 
against the English and French on the large carvel 
Peter von Danzig. When the ship springs a leak in 
the North Sea, he describes the effort to stop the 
leak: 

“…vnnd vorsochten allent dat wy wosten vnnd 
konden: wy treden dar vor handoker, tafflaken 
vnnd haren vnd halden buten vor eyn bannyt (?) 
vnd makeden secke mit grotte (?) vnnd volleden 
alle wrangen mit wagenschott, mosz vnnd ther 
vnnd vorsuchtent mancherley”.  

Hirsch interprets this as stuffing cloth, table cloth 
and hair into the leak, floating sacks with groats 
against the outside of the hull and filling the space 
between framing timbers with wainscot, moss 
and tar (Hirsch, 1858). This description perfectly 
matches the archaeological evidence observed on 
the wreck (see section 6.1). The stopped scupper, 
if indeed part of the vessel, also points towards an 
effort to keep a sinking ship afloat. 

Coming back to the location of the wreck in Lang-
vika, it is worth to take a look at the geography 
of the area. Narrow and protected by hills on two 
sides, the bay is a very sheltered location. As an 
anchorage, it provides ample depth and it is only 
exposed to south-easterly winds and westerly 
winds passing over the low lying land at the end 
of the bay (Figure 2). However, due to the limited 
reach, even strong winds from either of the two 
directions did not stop the diving operations, and 
would thus not affect a moored vessel either. In 
addition, the bay is not influenced by currents, 
which easily occur in the sound between Skjernøy 
and the mainland. Assuming that the nearby inn 
on Skjernøy was already in use as a trading cen-
tre, help or support was within reach as well.

Based on this evidence it is tempting to assume a 
scenario where the Skjernøysund 3 ship was en 
route from either Danzig or Elbing to either one 
of the English east coast ports or another port on 
the North Sea shore with a cargo of among others 
oak timber and lime. When the ship sprang a leak 
in the Skagerrak, emergency repairs were carried 
out at sea and the vessel was sailed towards a 
known safe anchorage, in this case Skjernøysund 
and the neighbouring Langvika, to safe crew and 
cargo and carry out further repairs if possible. 
As Skjernøysund 3 came to rest very close to the 
shore, it can be assumed that both crew and at 
least parts of the cargo could be saved. The ship, 
however, must have been given up. This is likely 
to have happened during one of the unstable sail-
ing seasons on either side of the year 1400, but 
based on the dating of the timber cargo most 
likely in the year 1394.

All in all Skjernøsund 3 seems to be one of those 
exceptional cases where the archaeology not only 
produces important data that informs us on gen-
eral developments, but where it produces a more-
or-less complete story, even though the fieldwork 
did not extend beyond three weeks.

7.5 The Skjernøysund wreck as an indica-
tor for the southern Baltic timber trade

The trade in southern Baltic timber
The trade in timber from the southern Baltic is 
well documented in primary sources from the 
14th century onwards (Childs, 2002; Hirsch, 
1858), however, scientific proof for the extent of 
this trade only became available after the devel-
opment of regional dendrochronological curves 
for Northern Poland (Eckstein et al., 1986; Eck-
stein & Wrobel, 2007). This was triggered by an 
attempt to date and provenance oaken art panels, 
which were used by Dutch and Flemish masters 
and appeared all over Western Europe.

The volume of the southern Baltic timber trade is 
highlighted in Childs study on the English timber 
import in the fourteenth Century. In some years 
towards the end of the 14th century, a total of 
more than 240,000 pieces of Baltic timber were 
imported to England alone (Childs, 2002). 

Along the southern shores of the Baltic, Gdansk 
was the most important and dominant export 
harbour for the timber trade (Wazny, 2005). 
Located at the mouth of the river Vistula, the 
city was ideally situated to receive timber, which 
was felled further inland and transported on the 



46

Skjernøysund Wreck 3

river. Initially, timber was sourced in the catch-
ment area of the lower Vistula, however, with 
growing demand, more distant timber sources in 
Poland and ultimately also Lithuania were being 
exploited (Wazny, 2005).

According to Hirsch, the majority of the exported 
timber was oak, which was traded in a number of 
different formats, including Wagenschoss (wain-
scot) and Klappholz (clapboards).

Wainscot was produced from high quality straight 
grown oak with a length between 3.13m and 
5.63m. Each log was cut into two to four pith free 
pieces; the so-called wainscot logs and then cleft 
into boards. Typical wainscot of the early 15th 
century was 38cm wide and had a thickness of 
1.8cm – 3.7cm. Clapboards were smaller staves, 
produced in the same way, but with a length of 
1.5m and a width of 18cm – 33cm (Hirsch, 1858).

Other export products included yew for the pro-
duction of bows, as well as oar- and mast timber 
(Hirsch, 1858).

Although historical sources enlighten us as to 
some aspects of the late medieval southern Baltic 
timber trade, a number of questions are left open. 
Dendrochronology, or more specifically den-
droprovenancing can help to understand where 
and when timber was sourced and where it was 
traded to (Wazny, 2002; Wazny, 2005; Eckstein & 
Wrobel, 2007). But how was it transported and 
along which routes? 

To date three medieval shipwrecks with cargoes 
of southern Baltic timber have been found. In 
chronological order these are the Skjernøysund 
wreck (cargo dated to winter 1393/94) (see sec-
tion 6.2), the Copper wreck W5 (cargo dated to 
1405-1408) (Wazny, 2005) and the Skaftö wreck 
(cargo dated to 1437-1441) (pers.Comm. von 
Arbin, 2012).

The timber cargo on all three wrecks can be 
divided into two distinctive groups: Oak boards 
with a length of 2m and more, a width of 24-30cm 
and a maximum thickness of 4cm – 6cm and 
shorter oak staves with a length of up to 85cm, 
a maximum width of 17cm and a thickness of up 
to 2.5cm. 

On the Copper Wreck, all boards were cleft 
(Wazny, 2005). On Skjernøysund 3, all but two 
planks were produced by radial splitting. On the 
majority of the planks sapwood and even bark 
was present. The method of conversion for the 

planks found on the Skaftö wreck is not known, 
but at least some of them had sapwood preserved 
(pers. Comm. von Arbin, 2012).

Although not entirely consistent with the histori-
cal data provided by Hirsch, the longer boards 
are most likely to be considered wainscot, while 
the shorter staves could be clapboard. The slight 
difference in size could either be explained by 
more loosely defined standards regarding timber 
size, or by changing definitions of timber types or 
assortments through time. Wazny also quotes a 
later definition of wainscot and clapboard, which 
differs considerably from that used by Hirsch 
(Wazny, 2005).

On all three wrecks, the timber only represented 
a part of the cargo and was stowed in a similar 
manner at the bottom of the hold, underneath 
barrels with lime on Skjernøysund 3 (see sec-
tion 6.2) and barrels with iron ore and iron bars 
on the Copper Wreck (Litwin, 1985). While this 
might have been to efficiently use the space avail-
able in the hold, a secondary function could have 
been to protect the hull from the heavier overly-
ing cargo.

Although the volume of the southern Baltic tim-
ber trade could lead to the assumption that spe-
cialized timber carriers might have been used, or 
at least sole cargoes of oak timber were traded, 
the picture that emerges from the archaeological 
evidence so far is that of a relatively small amount 
of timber loaded together with other cargo. For 
later periods, specialized shipping with houthaal-
ders also seems to have been only part of the 
trade (Bang & Korst, 1906-1933).

The route of the timber
To illustrate the mechanisms of the southern 
Baltic timber trade, it will be attempted to hypo-
thetically reconstruct the route of the plank 
cargo of Skjernøysund 3 from the timber source 
to the final resting place of the ship using histori-
cal sources as well as information provided by 
archaeology and dendrochronology.

Dendrochronology tells us that the trees from 
which the plank cargo of Skjernøysund 3 was 
produced grew in the catchment area of the river 
Vistula (Daly, 2011) (Appendix 2). The trees were 
felled in the winter of the year 1393/ 94. 

Timber merchants from Gdansk often made their 
way upriver into the Polish forests to select the 
trees themselves (Hirsch, 1858). According to 
Wazny, the boards were then probably made 
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at the location where the trees were felled, and 
transported to the river (Wazny, 2005).

 Unworked timber was bound together to cre-
ate large rafts, so-called driften or traften, which 
could then be loaded with smaller timber assort-
ments. Partially worked timber was used to build 
flat vessels, so called dubassen, which were also 
loaded with further cargo. The crew, the vleters 
lived in small straw huts on top of the cargo. Upon 
arrival in Gdansk or other sea ports, the rafts and 
boats were disassembled and timber and cargo 
were sold (Hirsch, 1858). 

On the river Vistula, the floating of timbers was 
restricted to two main periods, March to May and 
September to December (Wazny, 2005) Wazny 
estimates that it would have taken around three 
weeks for timber felled inland to arrive in Gdansk. 
Timber cut in the winter of 1393/94 would thus 
have arrived in Gdansk between March and May, 
in time for the navigation season on the Baltic.

In Gdansk, the timber was delivered to the Brak-
erwiesen, areas, where the timber was stored and 
controlled. These were divided by timber type and 
assortment. On each Brakerwiese a Braker was in 
charge of sorting the timber into three qualities: 
Good timber, brak and braks-brak. Additionally 
the timber was stored until export or local use.

 The Braker also administrated and recorded all 
purchases (Hirsch, 1858). After arrival, in either 
Gdansk or another export harbour, the timber 
cargo would have been sorted by a Braker and 
then collected by the merchants and loaded on 
board the ship together with other cargo. Poten-
tially, the Skjernøysund ship could have left port 
bound for the English east coast, or other North 
Sea ports in April or May 1394.
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8. Conclusions and outlook

The brief of the Maritime Archaeology Pro-
gramme’s field school at Skjernøysund was to 
document the exposed remains of wreck 3 and to 
prepare a report on the basis of which the curator, 
the Norwegian Maritime Museum, could decide 
on its future management. 

In practice, the collected data allowed to go much 
further. Obviously, not everything is known about 
the archaeological deposit, but nevertheless, the 
wreck, or rather the ship from which it resulted 
could be put in context. Research informed us 
on ship construction in the 14th century on 
the southern Baltic shore, on a specific voyage 
through the Kattegat undertaken in 1394 or later, 
on the disaster that ended it, on clothing and 
on the timber trade from present-day Poland to 
western Europe. 

It fits in with topical discussions in maritime 
archaeology on the varying shipbuilding tradi-
tions, ship types and ship designations in later 
medieval times. Conclusions on all these matters 
are included in the chapter 7.

A few questions obviously remain for future 
research. The most intriguing question relating to 
the ship’s construction is whether indeed the ship 
was fully decked as is suggested by the stopped 
scupper. This is not a question that is likely to be 
resolved by further on-site research. We pres-
ently think that such an interpretation best fits 
the data that was collected, and that indeed there 
is strong association between scupper and wreck. 
But sure we cannot be.

Rather than recommending further on-site inter-
ventions, we would like to suggest two lines of 
research that can be undertaken completely 
independently. A presentation by Waldemar 
Ossowski and Beata Możejko at the 13th Annual 
Symposium for Boat and Ship Archaeology in 
Amsterdam highlighted the potential of historical 
research in the archives in Gdansk. 

The two researchers showed, how primary his-
torical sources can be used to supplement and 
interpret the archaeological record, in this case 
the cargo of the Copper Wreck. Among other 
documents, they located a cargo list relating to 
a Gdansk vessel, which foundered off the Danish 
coast in 1387.

Such research could also be undertaken in rela-
tion to the Skjernøysund wreck. Besides having 
the potential of casting light on the fate of the ves-
sel, it might produce documents on cargo compo-
sition and ownership, and thus help to under-
stand the nature and mechanisms of maritime 
trade originating in the southern Baltic during 
the late Middle Ages. 

With the disciplines of dendrochronology and 
dendroprovenancing constantly developing, it 
would also be interesting to see whether the ori-
gin of ship timbers and cargo could be defined 
more precisely. A dendrochronological compari-
son of ship timbers and timber cargoes of all 
wrecks with likely southern Baltic origin could 
potentially provide more information on timber 
sourcing and timber trade in the southern Baltic.

In relationship to future on-site interventions it 
is clear that a full excavation and documentation 
of all ship parts would fine-tune the interpreta-
tion of its form and construction as presented 
above. But it is unlikely to radically change the 
picture, whereas it would mean a solid invest-
ment in research time and facilities. It would not 
be our advice to invest in this, unless radically 
new research questions emerge. 

The wreck is fragmentary, after all. This also 
means that there does not seem to be much point 
in full recovery with all the resulting dilemmas 
and costs of conservation and exhibit ex situ. Nev-
ertheless, the research and interpretations above 
illustrate how informative a partly preserved and 
exposed wreck-site can be.

Full excavation is likely to produce more small 
finds which would add to the interpretation. On 
the other hand, the site does not seem to be very 
rich in these. That is consistent with our pre-
sent interpretation that Langvika was reached in 
search of shelter, after a troublesome journey in 
which full disaster could be avoided through skil-
ful seamanship. Crew and most of the cargo could 
thus be saved, and this probably applies to most 
of their belongings. In short, our advice would not 
presently be to plan for more extensive archaeo-
logical fieldwork on site. 

The remains have been preserved for 600 years, 
thus giving the opportunity for research. Obvi-
ously, however, they are subject to slow and grad-
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ual decay. It is perhaps a paradox, that by docu-
menting the remains, and thus preserving them 
at least in the form of this report, the degradation 
will have been given some new impetus. 

Even without extensive excavation the remains 
have been exposed. Inevitably, they have not only 
been exposed to our – and the local divers’ – scru-
tiny, but also to marine creatures and fresh deg-
radation.  So far, back filling has taken place of 
newly exposed material, but the complete site is 
not covered. The decision whether to let the pro-
cesses take their slow and natural course while 
keeping the remains exposed for enjoyment by 
visiting divers or to try and slow the process 
further down by investing in a protective cover, 
thus reducing any visitor enjoyment is up to the 
responsible authorities. 

In conclusion, we would like to make some final 
remarks. The discovery and subsequent research 
does illustrate how important an active and con-
scious lookout by local divers is. The reporting 
of the discovery by Erik Erland Holmen, Svein 
Syvertsen and Otto Lehne in 2008 was the first 
step. 

An adequate reaction of the Museum and good 
subsequent cooperation led to the present sci-
entific result, which we guess is important to the 
local community; the interest, anyway, that the 
local community showed whilst the research was 
undertaken, was extensive. Of needs, there is a 
considerable delay between first reporting and 
final result. And understandably, this leads to 
impatience of the first discoverers. 

We guess that Skjernøysund 3 is no exception. We 
hope that the local community is as happy with 
the results as we are. The results and significance 
of the site far outreach their local importance, or 
the importance for Norway for that matter. The 
site has informed us on 14th century seafaring 
and trade which concerns an area from Poland 
to the countries around the southern North Sea. 
And the data fits into an international scientific 
discourse. But obviously, it all started locally. We 
would like to sincerely thank the local community 
and especially Otto and Elisabeth Lehne and Per 
Jørgen Herstad and his family for their help. 
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wreck
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ID Strati-
graphic 
context

Material Size Identification/ Description Species

1 no bone 10,7 cm right mandible sheep sheep / goat
2 no wood Ø 2,5- Ø 7 cm, 

9,5 cm
conical object, possibly candle stick holder

3 yes hair + tar loosely spun cattle hair, luting sample
4 no wood Ø 2,6 cm fragment of faceted trenail
5 yes bone 8,8 cm x 7,2 cm fragment of shoulder blade cattle?
6 yes bone 13,7 cm rib fragment sheep / goat?
7 yes bone 11 cm rib fragment cattle
8 yes wood 4 fragments of a possible ladle
9 yes bone 7,5 x 8,5 cm lumbar vertebra with cut marks cattle?
10 yes bone 6 x 3,5 cm phalanx cattle?
11 no bone 9,8 x 2,4 cm half knife handle
12a no bone 5 x 5,5 cm distal end of metapodium with cut marks cattle 
12b no bone 6 x 4 cm fragment of pelvic bone? sheep / goat ?
12c no bone 9 x 2 cm metapodium (juvenile) sheep / goat
13a yes bone 13 x 2,8 cm rib fragment cattle
13b yes bone 10 x 3,4 cm rib fragment cattle
13c yes bone 10 x 4,1 cm rib fragment cattle
13d yes bone 4 x 5,6 cm proximal fragment of femur with cut marks cattle
13e yes bone 13 x 5 cm fragment of metapodium (juvenile) cattle
13f yes bone 5,3 x 3,7 cm fragment of metapodium cattle
13g yes bone 8,2 x 5,2 cm fragment of shoulder blade cattle
13h yes bone 8,8 x 3,9 cm fragment of shoulder blade cattle
13i yes bone 4 x 3 cm proximal fragment of tibia cattle
13j yes bone 10 x 4,5 cm fragment of femur pig
13k yes bone 7,1 x 6,1 proximal fragment of femur pig
13l yes bone 9 x 5 cm fragment
14 no lead 19 x 7 cm lead patch with nail holes
15 no bone 13 x 2,8 cm fragment of metapodium cattle
16 no lead + wood 23 x 9 cm stopped scupper
17 yes bone 10 x 3,3 cm rib fragment cattle
18 no bone 14,5 x 3,9 cm fragment of humerus pig
19 no bone 4,5 x 4,5 cm proximal radius fragment cattle
20a yes cloth 21 x 15 cm fragment of woolen textile with plaid pat-

tern
20b yes cloth fragment of tabby weave woolen textile
20c yes cloth fragment of 2/2 twill woolen textile
21a yes wood 25,5 x 3,5 cm makeshift repair element
21b yes wood 22,5 x 3,5 cm makeshift repair element
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Report on the results of the dendrochronological 
analysis
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CCA report 2 (September 2011)  
Dendrochronological analysis of oak from a shipwreck, 
Skjernøysund 3, Mandal, Norway 
 
Aoife Daly, Ph.D. 
 
Marie Curie funded project: Chronology, Culture and 
Archaeology, based at the School of Archaeology, University 
College Dublin. The main theme of the project is the analysis of 
short tree-ring sequences but other themes are also addressed, 
namely maritime timber, digital data sharing and non-destructive 
analysis. The analysis described in this report is within the 
maritime timber theme, and is in collaboration with Jørgen 
Johannessen, Norwegian Maritime Museum and Jens Auer, 
University of Southern Denmark. 
 
In this report the dendrochronological analysis of 20 oak samples 
from a shipwreck named Skjernøysund 3, Norway, is described. 
In the interest of access to data and to enable researchers to 
utilise this material in the future, all measurements are submitted 
to the Digital Collaboratory for Cultural Dendrochronology 
(DCCD, www.dendrochronology.eu). 
The 20 samples come from different constructional components 
of the ship, and from the ship’s cargo. All but one have been 
dated (see fig. 1). 
 
Ship’s frames 
Three samples are taken from the ship’s framing timbers. 
Sapwood is preserved on all three, and complete sapwood on 
two of these samples. The bark ring in each of these is fully 
formed, showing that the trees were felled in the winter or early 
spring. One sample (frame 207) is from a tree that was felled in 
winter AD 1387-88 while frame 224 is from a tree that was 
felled in winter AD 1389-90. 
 
Ship’s planks 
Eight of the dendrochronology samples are from planks, and two 
of these have sapwood preserved, of which one has complete 
sapwood to bark edge.  
Two outer planks have only heartwood preserved. Allowing for 
missing sapwood, the felling date for the trees that were used to 
make the ship’s outer planks is estimated at after AD1385.  
(A number of estimates for the average number of sapwood 
years in oaks in Northern Europe have been calculated, and in 
northern Poland, oaks have an average of 15 sapwood years (-6 
+9) (Wazny 1990). It is this sapwood statistic that is used here.) 
Two loose planks likewise have only heartwood preserved. The 
trees for these planks were felled after AD1376. 
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One of the three ceiling planks (361) has, as mentioned above, 
complete sapwood to bark edge preserved. The tree used for this 
plank was felled in winter AD1389-90. 
 
Ship’s cargo 
The sample from a small cargo plank stacked between the mast 
step supports (252) has sapwood preserved. Allowing for 
missing sapwood, the tree, from which this piece was made, was 
felled in c. AD1388-96. 
 
Seven longer planks from the ship’s cargo were also analysed. 
Sapwood was preserved on six of these, and bark edge could be 
confidently identified on two. Again, the bark ring on these two 
are fully formed, so the trees these planks come from were felled 
in the winter. The felling date for both trees that the samples 
with bark edge come from is winter AD 1393-94. 
 
 

 
Fig. 1. Skjernøysund 3, Norway. Diagram showing the chronological position of the dated samples from the 
shipwreck and cargo. 
 
Repair/Chock 
A wedge of timber from the ship is also analysed. This has 
complete sapwood to bark ring preserved and is from a tree that 
was felled in winter AD 1393-94. This timber thus probably 
should be seen as belonging not to the original ship’s structure, 
but rather to a repair, or from the packing of the cargo.   
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Z076010a 

Z076017a 

Z076014a 

Z076008a 

Z076011a 

Z076007a 

Z076009a 

Z076001a 

Z0760199 

Z0760189 

Z076006a 

Z076003a 

Z076012a 

Z076002a 

Z0760159 

Z0760139 

Z076016a 

Z0760059 

Z0760049 
Z0

76
M

00
1 

Small 
cargo 
plank 

252 Z076010a * - 3,03 3,07 - - - 3,42 5,18 4,41 3,45 - 4,64 3,99 - - - 4,51 3,07 

Cargo 312 Z076017a - * 3,49 - 3,6 - - - - - - - - 3,05 \ - \ - - 

Cargo 266 Z076014a 3,03 3,49 * 6,15 3,51 - 3,04 4,55 - 3,33 3,77 3,74 - 3,98 \ - - - - 

Cargo 331 Z076008a 3,07 - 6,15 * 5,94 - 4,28 4,85 3,57 - - - - 4,96 - - - - - 

Cargo 272 Z076011a - 3,6 3,51 5,94 * 5,53 3,57 3,79 4,9 - 5,53 - 3,98 3,56 - - - - - 

Cargo 311 Z076007a - - - - 5,53 * - 5,31 3,65 - 5,88 4,65 - 3,54 - - - - - 
Repair/
Chock  349 Z076009a - - 3,04 4,28 3,57 - * 9,79 4,23 4,15 4,49 4,33 - 5,65 - - - - - 

Cargo 344 Z076001a 3,42 - 4,55 4,85 3,79 5,31 9,79 * 6,26 4,06 5,87 5,13 - 4,42 - - - - - 

Frame 207 Z0760199 5,18 - - 3,57 4,9 3,65 4,23 6,26 * 7,66 4,15 5,21 3,7 4,76 - - - 3,59 - 
Ceiling 
plank 361 Z0760189 4,41 - 3,33 - - - 4,15 4,06 7,66 * 6,36 5,57 8,04 6,09 - - 4,45 4,41 3,34 
Outer 
Plank 212 Z076006a 3,45 - 3,77 - 5,53 5,88 4,49 5,87 4,15 6,36 * 12,31 3,42 3,47 3,37 - - - - 

Cargo 233 Z076003a - - 3,74 - - 4,65 4,33 5,13 5,21 5,57 12,31 * 4,47 4,01 - - - - - 
Ceiling 
plank 227 Z076012a 4,64 - - - 3,98 - - - 3,7 8,04 3,42 4,47 * 3,08 - 3,95 - 4,16 3,01 
Outer 
plank 217 Z076002a 3,99 3,05 3,98 4,96 3,56 3,54 5,65 4,42 4,76 6,09 3,47 4,01 3,08 * 5,34 4,61 - - - 

Z0
76

M
00

2 

Ceiling 
plank 239 Z0760159 - \ \ - - - - - - - 3,37 - - 5,34 * 3,07 - - - 
Outer 
Plank 293 Z0760139 - - - - - - - - - - - - 3,95 4,61 3,07 * - 3,38 - 
Outer 
plank 292 Z076016a - \ - - - - - - - 4,45 - - - - - - * - - 

Frame 304 Z0760059 4,51 - - - - - - - 3,59 4,41 - - 4,16 - - 3,38 - * 3,83 

Frame 224 Z0760049 3,07 - - - - - - - - 3,34 - - 3,01 - - - - 3,83 * 
Table 1. The results of the calculation of correlation between the tree-ring curves from each sample from the site with each other. The grey tone highlights the high t-values.  
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Stray timber 
One sample is taken from a loose timber and might not have any 
real association to the shipwreck. This sample contains 89 tree-
rings, but could not be dated. 
 
Provenance 
The correlation (t-value) between the dated tree-ring curves from 
the ship and cargo timbers from Skjernøysund 3 is shown in 
table 1. It can be seen that a very high t-value is achieved 
between two of the ship’s planks (samples 212 and 233), but on 
inspection of the graph plot of the tree-ring widths from these 
two it is concluded that these are not from the same tree, and are 
therefore treated as two separate trees.  
 
Even though the ship timbers and cargo timbers were felled circa 
four years apart, there is no very clear distinction between these 
timbers in terms of their internal correlation. Indeed, table 1 
indicates a relatively diverse source of the ship’s timbers. 
 
Three mean curves from the material have been made. 
Z076M001 is an average of the 14 tree-ring curves that match 
best together, as marked in table 1. Z076M002 is an average of 
the remaining five dated tree-ring curves, also indicated in table 
1. Z076M003 then is an average of all dated samples. 
 
The correlation between these three averages, representing the 
Skjernøysund 3 ship and its cargo, and diverse oak site and 
master chronologies for Northern Europe is shown in table 2. 
The timbers match best with a wide range of other timbers 
whose origin is the Southern Baltic region. Skjernøysund 3 
matches best with objects and timbers (ship planks, panels etc.) 
that derive from the extensive medieval Baltic timber trade, and 
now found e.g. in England, and with chronologies built from 
timber found in archaeological sites and historic buildings from 
around the mouth of the Vistula River (Gdansk, Elblag etc.). The 
trees that were used to build the ship, and the trees that were 
felled to make the planks that were carried as cargo, probably 
grew in the Vistula hinterland. 
 
Analysis 
For measuring and for the analysis and the calculation of the t-
value (”t-test”), ”DENDRO” (Tyers, 1997) and ”CROS” (Baillie 
& Pilcher, 1973) are used. In the analysis master and site 
chronologies for Northern Europe are employed. 
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Filenames - - Z076m001 Z076m002 Z076m003 
all 

 

-  Start dates AD1097 AD1193 AD1097  
-  Dates end AD1393 AD1389 AD1393  
CLS2000  AD1110 AD1393 14,98 5,52 14,56 Hull Chapel Lane Yorkshire 11 boat planks (Tyers 

pers comm)  
GAS_SHIP AD1052 AD1370 13,87 4,74 13,69 London Southwark 10 timber (Tyers pers comm)  
HMC_T165 AD1078 AD1369 13,86 6,84 13,43 Hull boards from 37 coffins Yorkshire (Tyers pers 

comm) 
02071M01 AD1126 AD1414 13,54 4,56 12,92 CPH Dokøen Vrag 2 (Eriksen 2001) 
os160_t7 AD1138 AD1382 13,18 - 12,05 York Vicars Choral Table 7 boards (Tyers pers 

comm) 
PM670108 AD725 AD1985 11,21 6,74 11,10 Gdansk (Wazny pers comm) 
PM000007 AD980 AD1347 10,73 6,74 11,00 Elblag (Wazny pers comm) 
PUCKM002 AD1134 AD1329 11,13 5,86 10,84 Puck (Wazny pers comm) 
0M040005 AD1257 AD1615 9,59 4,67 10,51 Baltic 2 (Hillam & Tyers 1995)  
0680001S AD1121 AD1398 10,00 3,51 9,75 Gdansk St.Nikolaus (Wazny pers comm) 
2129M001 AD1124 AD1399 10,39 4,62 9,59 CPH Niels Hemmingsensgade barrel (Daly 2000) 
0M040004 AD1156 AD1597 9,37 - 9,01 Baltic 1 Hillam & Tyers 1995) 
Z005M003 AD1063 AD1373 8,86 4,86 8,88 Bølevraget planks 4 timber (Daly & Nymoen 2008) 
StCrux27 AD1144 AD1388 8,71 3,71 8,48 York St Crux Church decorative bosses (Tyers pers 

comm) 
se617M01 AD1100 AD1396 8,77 3,96 8,42 New Baxtergate Grims 5 timber (Tyers pers comm) 
0045M002 AD1109 AD1370 8,23 5,03 8,16 Vejby skib (Bonde & Jensen 1995) 
P0011009 AD1103 AD1403 8,53 4,76 8,08 Copper Ship wainscots (Wazny pers comm) 
Z034m001 AD1188 AD1371 7,99 4,89 8,06 Bovet Læsø vrag (Daly 2009) 
00751M03 AD1221 AD1456 7,45 4,40 7,99 Vejdyb ship (Daly 1997) 
Z005M002 AD1177 AD1356 8,22 3,52 7,93 Bølevraget Norge four beams (Daly & Nymoen 

2008) 
ABBARREL AD1174 AD1335 8,14 3,63 7,67 Aberdeen Barrel (Crone pers comm) 
P676001M AD1067 AD1393 7,35 4,24 6,91 Kolobrzeg (Wazny pers comm) 
P720004M AD1192 AD1452 6,49 3,76 6,73 Pultusk (Wazny pers comm) 
DM200005 AD915 AD1873 6,53 3,38 6,66 Niedersachsen (GU) 
0686003S AD1140 AD1390 6,36 6,11 6,57 PL Przezmark (Wazny pers comm) 

Table 2. The results of the calculation of correlation between the chronologies for the shipwreck and cargo and diverse site and master 
chronologies from Northern Europe. The source of the chronologies is given. The grey tone highlights the high t-values.  
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Catalogue 
Catalogue format: 
Filename 
Title and sample number 
Tree species (QUSP = Quercus sp., oak, PISY = Pinus sp., pine, PCAB = Picea 
abies, spruce) and number of years measured 
Chronological position of the tree-ring curve 
Number of sapwood years, presence of bark 
Felling date 
 
 
Z076001a 
Skjernøysund 344 loose cargo, possibly construction plank 
Raw Ring-width QUSP data of 193 years length 
Dated AD 1185 to AD 1377 
0 sapwood rings but h/s boundary present 
Average ring width 131.76 Sensitivity 0.16 
Interpretation AD 1384-98 
 
Z076002a 
Skjernøysund 217 outer plank 
Raw Ring-width QUSP data of 191 years length 
Dated AD 1185 to AD 1375 
0 sapwood rings and no bark surface 
Average ring width 170.61 Sensitivity 0.18 
Interpretation after AD 1383 
 
Z076003a 
Skjernøysund 233 cargo plank  
Raw Ring-width QUSP data of 271 years length 
Dated AD 1097 to AD 1367 
0 sapwood rings and no bark surface 
Average ring width 82.94 Sensitivity 0.20 
Interpretation after AD 1375 
 
Z0760049 
Skjernøysund 224 frame 
Raw Ring-width QUSP data of 167 years length 
Dated AD 1223 to AD 1389 
22 sapwood rings and winter bark surface 
Average ring width 66.27 Sensitivity 0.16 
Interpretation AD 1389-90 winter 
 
Z0760059 
Skjernøysund 304 frame 
Raw Ring-width QUSP data of 110 years length 
Dated AD 1247 to AD 1356 
1 sapwood rings and no bark surface 
Average ring width 121.29 Sensitivity 0.17 
Interpretation AD 1362-76 
 
Z076006a 
Skjernøysund 212 outer plank 
Raw Ring-width QUSP data of 253 years length 
Dated AD 1120 to AD 1372 
0 sapwood rings and no bark surface 
Average ring width 135.45 Sensitivity 0.19 
Interpretation after AD 1380 
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Z076007a 
Skjernøysund 311 cargo plank 
Raw Ring-width QUSP data of 220 years length 
Dated AD 1172 to AD 1391 
16 sapwood rings and no bark surface 
Average ring width 122.17 Sensitivity 0.16 
Interpretation AD 1392-6 
 
Z076008a 
Skjernøysund 331 cargo plank 
Raw Ring-width QUSP data of 141 years length 
Dated AD 1253 to AD 1393 
15 sapwood rings and winter bark surface 
Average ring width 144.15 Sensitivity 0.17 
Interpretation AD 1393-94 winter 
 
Z076009a 
Skjernøysund 349 repair/chock 
Raw Ring-width QUSP data of 210 years length 
Dated AD 1184 to AD 1393 
14 sapwood rings and winter bark surface 
Average ring width 127.22 Sensitivity 0.17 
Interpretation AD 1393-94 winter 
 
Z076010a 
Skjernøysund 252 small cargo plank 
Raw Ring-width QUSP data of 181 years length 
Dated AD 1208 to AD 1388 
13 sapwood rings and no bark surface 
Average ring width 91.67 Sensitivity 0.20 
Interpretation AD 1388-96 
 
Z076011a 
Skjernøysund 272 cargo plank 
Raw Ring-width QUSP data of 136 years length 
Dated AD 1257 to AD 1392 
13 sapwood rings and possible bark surface 
Average ring width 171.74 Sensitivity 0.25 
Interpretation AD 1392? 
 
Z076012a 
Skjernøysund 227 ceiling plank 
Raw Ring-width QUSP data of 147 years length 
Dated AD 1238 to AD 1384 
16 sapwood rings and no bark surface 
Average ring width 71.17 Sensitivity 0.17 
Interpretation AD 1385-9 
 
Z0760139 
Skjernøysund 293 outer plank 
Raw Ring-width QUSP data of 158 years length 
Dated AD 1209 to AD 1366 
0 sapwood rings and no bark surface 
Average ring width 203.75 Sensitivity 0.16 
Interpretation after AD 1374 
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Z076014a 
Skjernøysund 266 cargo plank 
Raw Ring-width QUSP data of 102 years length 
Dated AD 1292 to AD 1393 
8 sapwood rings and winter bark surface 
Average ring width 186.23 Sensitivity 0.19 
Interpretation AD 1393-94 winter 
 
Z0760159 
Skjernøysund 239 ceiling plank 
Raw Ring-width QUSP data of 110 years length 
Dated AD 1193 to AD 1302 
0 sapwood rings and no bark surface 
Average ring width 208.36 Sensitivity 0.27 
Interpretation after AD 1310 
 
Z076016a 
Skjernøysund 292 outer plank 
Raw Ring-width QUSP data of 127 years length 
Dated AD 1219 to AD 1345 
0 sapwood rings and no bark surface 
Average ring width 127.10 Sensitivity 0.15 
Interpretation after AD 1353 
 
Z076017a 
Skjernøysund 312 cargo plank 
Raw Ring-width QUSP data of 67 years length 
Dated AD 1326 to AD 1392 
12 sapwood rings and possible bark surface 
Average ring width 345.60 Sensitivity 0.26 
Interpretation AD 1392? 
 
Z0760189 
Skjernøysund 361 ceiling plank 
Raw Ring-width QUSP data of 262 years length 
Dated AD 1128 to AD 1389 
24 sapwood rings and winter bark surface 
Average ring width 69.18 Sensitivity 0.18 
Interpretation AD 1389-90 winter 
 
Z0760199 
Skjernøysund 207 frame 
Raw Ring-width QUSP data of 209 years length 
Dated AD 1179 to AD 1387 
17 sapwood rings and winter bark surface 
Average ring width 68.64 Sensitivity 0.16 
Interpretation AD 1387-88 winter 
 
Z0760209 
Skjernøysund 253 loose timber 
Raw Ring-width QUSP data of 89 years length 
Undated 
0 sapwood rings and no bark surface 
Average ring width 74.08 Sensitivity 0.23 
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Filename sample title and number rings start yr. End yr. Conversion pith sapwood bark? group extra start extra end interpretation / felling 

             

Z076001a Skjernøysund 344 cargo plank 193 AD 1185 AD 1377 G R h/s - - - S1 AD 1384-98 
Z076002a Skjernøysund 217 outer plank 191 AD 1185 AD 1375 G R - - - - H1 after AD 1383 

Z076003a Skjernøysund 233 cargo plank 271 AD 1097 AD 1367 G O - - - - H1 after AD 1375 

Z0760049 Skjernøysund 224 frame 167 AD 1223 AD 1389 C O 22 winter - - - AD 1389-90 winter 

Z0760059 Skjernøysund 304 frame 110 AD 1247 AD 1356 C O 1 - - - S1 AD 1362-76 

Z076006a Skjernøysund 212 outer plank 253 AD 1120 AD 1372 G R - - - - H1 after AD 1380 

Z076007a Skjernøysund 311 cargo 220 AD 1172 AD 1391 G R 16 - - - S1 AD 1392-6 

Z076008a Skjernøysund 331 cargo 141 AD 1253 AD 1393 G R 15 winter - - - AD 1393-94 winter 

Z076009a Skjernøysund 349 repair/chock 210 AD 1184 AD 1393 G R 14 winter - - - AD 1393-94 winter 

Z076010a Skjernøysund 252 small cargo plank 181 AD 1208 AD 1388 G R 13 - - - - AD 1388-96 

Z076011a Skjernøysund 272 cargo 136 AD 1257 AD 1392 G R 13 ? - - - AD 1392? 

Z076012a Skjernøysund 227 ceiling plank 147 AD 1238 AD 1384 G T 16 - - - S1 AD 1385-9 

Z0760139 Skjernøysund 293 outer plank 158 AD 1209 AD 1366 G T - - - - H1 after AD 1374 

Z076014a Skjernøysund 266 cargo plank 102 AD 1292 AD 1393 G T 8 winter - - - AD 1393-94 winter 

Z0760159 Skjernøysund 239 ceiling plank 110 AD 1193 AD 1302 C T - - - - H1 after AD 1310 

Z076016a Skjernøysund 292 outer plank 127 AD 1219 AD 1345 G O - - - - H1 after AD 1353 

Z076017a Skjernøysund 312 cargo plank 67 AD 1326 AD 1392 G R 12 ? - - - AD 1392? 

Z0760189 Skjernøysund 361 ceiling plank 262 AD 1128 AD 1389 F T 24 winter - - - AD 1389-90 winter 

Z0760199 Skjernøysund 207 frame 209 AD 1179 AD 1387 C O 17 winter - - - AD 1387-88 winter 

Z0760209 Skjernøysund 253 loose timber 89   G O - - - - H1 Undated 

             

Z076m001 Skjernøysund 3 strong group 14 timber mean 297 AD 1097 AD 1393        14 timber mean 

Z076m002 Skjernøysund 3 weak matching timbers 5 
timber mean 197 AD 1193 AD 1389        5 timber mean 

Z076m003 all Skjernøysund all 19 timber mean 297 AD 1097 AD 1393        19 timber mean 

             
Conversion: R = radial split plank, T = tangential plank, W = whole timber, S = squared whole timber, H = half timber, Q = quarter timber, O = other conversion.  
Pith: C = centre, V = less than 5 rings, F = 5 – 10 rings, G = greater than 10 rings. 
 
 

Aoife Daly, ph.d. 4th September 2011 
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Chronology, Culture and Archaeology (CCA).  
Funded through a Marie Curie Intra-European Fellowship (IEF) and 
based at the School of Archaeology, University College Dublin, the 
project is concerned with the precise dating of timber and wood from 
archaeological or historical contexts. As dating results emerge these are 
dissemminated to project collaborators through this CCA report series. 
Full publication of the extensive material and methodological 
advancements will be prepared during the course of the project and 
submitted to peer review journals.  
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The Anglo-Saxon Laboratory 
Bootham House, 61 Bootham, York YO30 7BT, United Kingdom 

www.aslab.co.uk 
 
 

Caulking materials, including textiles, 
from the Skjernøysund shipwreck 

On behalf of Norsk Sjøfartsmuseum 
Penelope Walton Rogers 

16 May 2012 
 
Caulking cords 
The waterproofing materials from the Skjernøysund shipwreck included the thick plied cords that 

are typical of medieval Scandinavian clinker-built ships. Soft rolls of loosely spun animal hair 

were twisted together before being dipped in tar and then laid in parallel rows between the 

overlapping strakes. Research has shown that plied cords were more usual in Scandinavia, two-

ply being most common from the mid 13th century onwards, while single-strand rolls were 

employed in England. In both zones, sheep’s wool was used in the 12th and early 13th century, 

but non-wool fibres came to the fore during the course of the late 13th and 14th century 

(Schjølberg 1984, 75-7; Walton Rogers 2005, 297-9). The evidence from Baltic sites has not been 

reviewed in the same way, but such evidence as exists indicates that this region followed the 

Scandinavian pattern (author’s unpublished work). In the case of the Skjernøysund ship, 2-ply 

cattle hair has been employed, both the samples examined being from a young animal with a light 

brown coat (for details of the microscopy, see catalogue entries). This fits the dendrochronology 

date of 1389. 

 

Textiles 

More unusual are the three fragments of textiles recovered together as Find #20. Textiles were 

sometimes used as a flat layer behind repair patches, or as seating for stanchions and other 

wooden fixtures, but the examples previously found in Norwegian wrecks have been relatively 

heavy fabrics of unremarkable quality (ASLab reports to the Norsk Sjøfartsmuseum on Sørenga 

7, 29 September 2012, Sørenga 8 and 9, 27 February 2012, and Vaterland I, 1 August 2012).  

They resembled the standard range of textiles previously recovered from other medieval sites, 

including rural ones, in the Nordic zone. The three fragments recovered from this site include a 

textile with a plaid pattern and two good-quality clothing fabrics, of types which could have been 

made in any of the towns of north-west Europe.  
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Textile 20(a) has been woven in 2/1 twill with a pattern made up of bands and lines of colour in 

the manner of a modern tartan (for details of the pattern, see catalogue entry). The 2/1 twill weave 

was the main construction used for clothing textiles in north-west Europe in the 11th to 14th 

centuries and this example has the typical features of a Z-spun warp and S-spun weft, and a felted 

reverse face (Crowfoot et al 1992, 27-36). It was displaced by tabby and 2/2 twill during the 

course of the 14th century in England (Crowfoot et al 1992, 27), but it continued in use in 

Scotland and Norway for at least a century longer (Kjellberg 1979; Walton Rogers 1999, 197; 

Gabra-Sanders 2001, 227-232). A small number of examples with a plaid pattern have been 

recorded in London from levels dated to the first half of the 14th century (Crowfoot et al 1992, 

31). These, like the Skjernøysund example, have dye applied on top of pigmented wool, and a 

change of spin direction for some of the pattern. Striped, and possibly checked, wool textiles are 

known from 12th- and 13th-century Oslo, although none is exactly like the London and 

Skjernøysund examples (Kjellberg and Hoffmann 1991, 40-2, 73). The Skjernøysund example 

has the kind of seam along one edge which is employed where a thick lining or padding is to be 

inserted and it can be tentatively identified as part of a quilt or quilted garment.  

 

The tabby-weave textile, 20(b), is more typical of clothing fabrics of towns such as London in the 

latter half of the 14th century (Crowfoot et al 1992, 27, 43-7). It has remains of a thin stitched 

tuck or dart which indicates tailoring of the garment. The stitching is represented only by imprints 

and it is likely that the sewing thread was originally linen, which does not survive in the same 

conditions as wool. The 2/2 twill, 20(c), is one of the less common fabric-types of the later 14th 

century, but it, too, has imprints of stitching and is likely to have come from a garment. All three 

textiles, therefore, seem to be torn-up goods, re-used for caulking. 

 

 
Catalogue 

A0003 Sample 1 

Two parallel caulking rolls, together covering an area 175 x 40 x 17 mm. Each roll is approximately 30 x 

10m thick and has been plied S2Z, the twist of the ply being 55° from vertical. 

 

There are intact tufts of animal fibre, 35-45 mm long, straight, with roots and tips present. The fibres are 

20-70 microns diameter (mode 37 microns). Most have medullas which can be fine-lattice, segmented or 

fragmented and often spindle-shaped. The scale pattern is irregular waved mosaic with smooth, or 

occasionally rippled, margins. Cross-sections are oval-elliptical, pigmentation light-moderate.  
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A0003 Sample 2 

A caulking roll, 120 x 25 x 10 mm, plied S2Z with a loose twist of 20°-30° from vertical.  

The fibre tufts are 40 mm long and straight, with roots and tips present. The fibre diameters are 21-80 

microns diameter (mode 37 microns). Half of all fibres have medullas, which can be lattice or spindle-type. 

The scale pattern is irregular mosaic, sometimes waved, with smooth margins. Cross-sections are 

occasionally circular, usually robust elliptical, pigmentation is light-moderate. 

 

Find #20 

A group of three textile fragments, found together but not interfolded. 

(a) An approximately rectangular fragment, 210 x 150 mm, of wool 2/1 twill, 6/Z+S/1.5-2.0 x 6/S/1.5-2.0, 

with an S-wale on the 2/1 face and a matted surface on the 1/2 face. It has a plaid pattern, which in one 

system has a repeat of  20Z pale, 4Z dark brown, 2S tawny, 4Z dark brown. The pattern repeat in the 

opposing system appears to be similar, although it is difficult to count threads due to matting. All yarns in 

the second system are S-spun. 

 

There are remains of a seam along one short edge has two parallel folds 4-5mm apart, as if originally 

folded over a padding of some sort. There are pairs of stitch holes along the outer edge, but no sewing 

thread present. 

 

Microscopy of the fibres showed that the pale ground was made from non-pigmented wool which was 

poorly preserved in comparison with the other yarns. The dark brown yarn included pigmented (naturally 

brown) fibres which appear to have been dyed as well. The tawny yarns were probably dyed, although this 

is not certain. 

 

(b) An irregularly shaped fragment, approximately 160 x 60 mm, of wool textile in tabby weave, 12/Z/0.9 x 

11/S/0.8 per cm; no soft-finishing. The fibres were poorly preserved but identified as wool from small areas 

of scale pattern (irregular waved mosaic with smooth margins) although most of the outer cuticle had been 

lost.  

 

There is the imprint of an overcast edge, 2-3 stitches per cm, on one long edge and remains of a tuck or dart 

(a dart-shaped tuck), running from the overcast edge. This last is indicated by a fold, 2 mm deep, and two 

parallel rows of stitch holes, 3-4 per cm, on either side of the fold.  

 

(c) A small fragment, 32 x 30 mm, of wool textile woven in 2/2 twill, 12/Z/0.8 x 10/Z/0.8 per cm; felted, 

perhaps from wear. Fibres pale and poorly preserved.  
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The fragment has two overcast edges (represented by imprints of stitching) at right angles to each other. A 

third edge has been cut, without stitching, and the fourth has been torn.  
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Appendix IV

Oversize site plan in pocket at the back of report.
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