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1 Introduction

J.B. Hielkema

1.1 Motive for the investigation

Between Norway and The Netherlands, a high-voltage poweled&orNed) is

planned and realised by Norwegian Statnett SF and Dutchellemi$O BV. Pe-

riplus Archeomare BV carried out a side-scan sonar survapebottom of the

eastern Wadden sea. As a result of this survey, a small nuafibecations was

selected for further investigation. The main aim was tomeiige the archaelogical
potential of these locations. At a distance of 29 meters fitoerproposed route of
the electricity cable, a shipwreck was discovered on loocaii 1.

On the 19th, 20th and 21st of April, 2006, Archaeologicald2esh & Consul-
tancy (ARC bv), Groningen, participated in investigatihg potentially interesting
locations, D1, D2 and D5, by a diving-unit, carried out by &uin BV and ma-
naged by Periplus Archeomare BV. On behalf of ARC bv drs. K&@pstra and
mw. drs. J.B. Hielkema, both senior archaeologists, ppatied in the fieldwork.

The finds from location D1, consisting of wooden samples ftoewreck and
a human bone, were studied by drs. ing. G.J. de Roller and mswGdM.A. Bergs-
ma. Prof. dr. H.R. Reinders, Groninger Institute of ArcHagp (RUG) and drs. W.
Kerkmeijer, head collection and conservator of the NodjidS8icheepvaartmuse-
um, Groningen, were so kind as to provide additional infdromeabout shipwrecks
in general, including their archaeological potention.

1.2 Area of investigation

The investigated area lies directly outside the Eemshavet ip the province of
Groningen (fig. 1.1). The location of the wreck is a few huddmeeters east of the
port. The wreck lies on the bottom of the sea, at a depth ofceqopately 15 m.

For the greater part it is embedded in clay.
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Figure 1.1 View on the Eems Electricity Facility. Photo: Ck&opstra.

1.3 Object information

Province Groningen

Municipality Eemsmond

Location Wadden sea

Toponym Eemshaven

Map 3G

Coordinates 253.500/608.200

Period 17th century

Type of object shipwreck

Soiltype clay deposits and sandripples

1.4 Main object of investigation

The main object of investigation is to determine the kindhaf phenomenon and,
in the case of an archaeological find, establish its natulesaientific and archae-

ologic value.

1.5 Methods of investigation

On the selected locations the boat Sara Maatje XV anchoreé aliver from the
company Subcom investigated the area (fig. 1.3). The diverse wupplied with
an underwater videocamera (fig. 1.4). On deck, the images tilhe camera could
be viewed simultaneaously on a small monitor. There wastanhsadio contact
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Figure 1.2 Topographical map of the investigated areal&irSource:
Topografische Dienst Nederland.



Figure 1.3 The Sara Maatje XV, in the harbour of the Eemshavbaoto: C.G. Koopstra.

between the divers and the crew; the divers reported thegrehtions on the spot
and were able to ask specific questions or instructions.

Two samples of wooden planks were sawn from the shipwreclsang: loose
objects were also brought up by the divers. The wooden ahjsete taken to
ARC bv for further research. From the wooden planks two samlere taken for

a dendrochronological datirlg.

!Dendrochronological dates provided by RING Nederlandgroenvoor Dendrochronologie,
Lelystad.



Figure 1.4 One of the divers of Subcom. Photo: C.G. Koopstra.






2 Results

J.B. Hielkema

2.1 Location D1, the shipwreck

2.1.1 Description of the wreck

On location D1 (fig. 2.1), the divers of Subcom discovered devoparts of a ship-
wreck (see details in Subcom repdttlhese wooden remains include large planks
from the hull of the ship as well as beams. On these planksieeoand tenon
joints are visible. Smaller planks probably belong to a dekkarge round beam
that protrudes from the soil might be a mast. Two samples waken from the
planks, in order to obtain a dendrochronological date ofwed. Three loose
finds were also collected, a human bone, a pointed stick andireded, eroded
tenon.

The large measurements of the planks and beams (Dsmdmten indicate
that the ship wass of a considerable size. The actual sizeeofdssel cannot be
determined, because most of it is still covered with clayijtia possibly up to 30 m
long. The hull of the ship has a smooth surface, with narrcamsebetween the
planks. The dendrochronological samples indicate thathipwas built after 1667
AD (table 2.1). The wood originates from Niedersachsen,n@@ry, subregion
Mittelniedersachsiges Tiefland.

2.1.2 Preservation of the shipwreck

Parts of the shipwreck stick out above the bottom of the sha.protruding parts
that are not covered with the clay deposits, are affectedhipneorm (Teredinidag

!Maritiem Inventariserend veld Onderzoek Wadden zee ledagimshaven. Project 2006 0.21,
Subcom BV. Concept rapportage.

wood finds- RING-code nrof 1st last t %PV p Calendar felling date
sp. no rings year jaar

oak 7 EEWO00011 78 1559 1636 5,10 67,30000305 0,005 NLWF104ter 1656+ 6 AD
oak 2 EEW00021 70 1578 1647 4,60 67,09999847 0,005 NSSUBG6Hier 18667+ 6 AD

Table 2.1 Dendrochronological dates, provided by RING.
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Figure 2.1 Locations of D1. Photo: C.G. Koopstra.

and angel wing or white piddock (famPholadidae Parnea candidasp.). One
piece of wood that was brought up by the divers, was complgietous. The
divers also noticed that the exposed wood is soft and fragile

The greater part of the ship however, is embedded in clay gitspoThese
conditions cause a good preservation of wood and other ralatelhe quality of
the planks that were removed from the ship is good, the wosiillisolid and firm.
The human bone is also very well preserved.

Since most of the shipwreck is still embedded in clay, it carabsumed that
it is well preserved. The ship-inventory and the cargo &el\ito be still present
in the interior of the ship. The fact that the human bone anallgoreces of wood
were found on the wreck, probably indicate that the currangsnot very strong
and that most of the archaeologichal remains stilidisitu.

2.2 Location D5

On this location the bottom of the sea consists of a peaty.|ayds layer of peat
shows a distinctive relief. One piece of wood is collectamhfithis location.

2.3 Finds

The archaeological finds and samples that were brought upebdivers are de-
scribed in the chapters 3 and 4 (table 2.2).
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location  findsno. Periplus  findsno. ARC contents

D1 east 1 6 stick

D1 east 2 —  poor preservation
D5 3 1 trunk (?)

D1 west 4 2 plank

D1 west 5 3 human bone

D1 east 6 5 tenon

D1 east 7 4 peat

D1 east 8 8 plank

Table 2.2 Catalogue of the finds.






3 Wood

G.J. de Roller

3.1 Introduction and methods of investigation

From the shipwreck in the Eemshaven, location D1, four @ieafewood were

collected for further research (findsnumbers 2, 5, 6 and 7jft\piece of wood

was collected on a peatbank, location D2 (ARC findsnr. 1). (Besof the planks
of the ship were used for dendrochronological dating. Thedwwas sampled by
sawing pieces from the shipwreck. Before studying the wioslas cleaned with
tapwater in order to make visible possible toolmarks.

3.2 Results

3.2.1 Loose find, findsnumber 1

On location D5 a pointed piece of roundwood was collecteds plece of wood
has an oval section, measuring 27 by 19 cm. The wood is eradeethtge degree,
and therefore it cannot be determined in what manner the pa@is shaped.

The length of the roundwood is 30 cm and it concerns soft waorh felm
(Ulmusg. The transverse section of the wood is ring-porous. Thegare grouped
in more or less long, tangential to slightly oblique bandgetber with vasular
tracheids and paenchyma (Schweingruber 1990). The tdabesttion shows
that the rays vary in length from 30 to 50 cells and they areeg@ly 4 to 5 cells
wide. The spiral thickenings in the vessels, typical tdmus are, in this case,
absent or eroded.

This piece of wood is possibly a part of a treetrunk that odged from the
Groningerland and someway ended up in the Eems

3.2.2 Planks
Plank, findsnumber 2

This is a sample from a larger plank, and sawn on the findsplé shwn piece
is 84 cm long, 28 cm wide, and 6 cm thick. The plank is datedr 4667 + 6
AD (table 2.1). The wood species is odBuerqu3. The transverse section of oak
is characterizes by broad rays and ring-porousness withmeelfilee pattern. The
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Figure 3.1 The rounded edge of the plank, ARC findsnumber @tdPh. de Jong.
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Figure 3.2 The wooden pegs in the plank and the nailholetsap/e the measuring scale.
Photo: L. de Jong.

tangential section shows that the rays are uni- to multigeriT he multiseriate rays
are up to 1 mm wide and 5 mm high.

The plank is sawn ‘en dosse’, wich means that on the serralgel, ¢he year-
rings show at an angle. One of the edges of the plank is rouritieild indicates
that this side did not join up other woodwork (fig. 3.1). At tinensverse section
the wood is affected by shipwornTéredinidag and angel wing or white piddock
(fam. Pholadidae Parnea candidasp.).

In the plank there are remains of five oak tenons (Dutobgnagely 3 cm in
diameter (fig. 3.2). The wooden tenons are fixed with squags.p@n the inner
side of the plank the tenons protrude, on the outside theyeady smoothened
with the surface of the plank (fig. 3.3). On the inside the blamas attached to
another piece of wood. There remains at least about 50 cneafampled plank,
to the left of the tenons (cf. fig. 3.2). This indicates thas fflank probably is part
of the gangway, rather than from the hull of the ship. For ifiére a part of the
hull, the tenons would be placed at a closer distance, wi@iom, to join the hull

14



Figure 3.3 The smoothened side of the Figure 3.4 The imprint of the head of the
tenon, diagonally the square peg that was wrought iron nails. Photo: L. de Jong.
used to fix the tenon. Photo: L. de Jong.

to the beams or timbers.

Apart from the tenons, there are three nailholes visible.e Mhils are hit
through the plank from the outside towards the inside. Theriims of the nails
are clearly visible (fig. 3.4). Welded nails with a square laytdgly rectangular
section were used.

Plank with findsnumber 7

This sample measures 8380x6 cm. On the transverse section it is affected by
shipworm and/or angel wing. The plank is made of oak. It hasrunded edges,
which indicates that this side of the plank did not join upestivoodwork (fig.
3.5). In the plank an oak tenon is constructed (fig. 3.6). Genaigle to the sample
of findsnumber 2, this tenon protrudes on the inside of thekplat the outside it
is neatly smoothed with the surface of the plank. This plankade of a tree that
was felled after 1656 6 AD (table 2.1).

3.2.3 Tenon (?) and stick
Wooden tenon (?), findsnumber 5

Findsnumber 5 is presumably a tenon, and it is made of oaklefyth is 12 cm
and the section is oval, 3 by 4 cm. This piece is very weathanedrounded, very
likely by tidal currents (fig. 3.7). So originally it may havad a different shape
and function, and the assumption that the object is a tenaghtrne incorrect.

Wooden stick, findsnumber 6

This artifact is made of willow$alixX). Willow is difuse- to semi-ring-porous. The
pores are solitary, in groups or in short, radial files. Theyéatial section shows
uniseriate rays with an average height of 10 to 15 cells. dtlaege and simple
ray-vessel pits.

Friendly pers. comm. prof. dr. H.R. Reinders, Groningetitute of Archaeology, State Univer-
sity of Groningen.
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Figure 3.5 The two rounded edges of the Figure 3.6 The tenon on the outside of the
plank, ARC findsnumber 7. Photo: L. de plank. Photo: L. de Jong.
Jong.

' . -

Figure 3.7 The possible wooden tenon, ARC findsnumber 5.c0Photle Jong.




The object is a round wooden stick, pointed on one side, ther&ide is bro-
ken. The length is 25 cm and the diameter is 2,5 cm. Becaus@itomplete, it is
not possible to determine the function of this artifact.

3.3 Conclusions

Two samples of planks were sawn from the shipwreck near theskaven. Becau-
se they are rounded on one side, they appear to belong to af armbnstruction.
The samples probably represent parts of the gangway.

An eroded and rounded piece of wood possibly represents aemotenon,
belonging to a mortice and tenon joint from one of the plankghe ship. The
pointed piece of roundwood was taken from another locatimtes no connection
to the shipwreck.

The parts of the ship that are exposed to sea-organisms agéater or lesser
extent badly affected by angel wing or white piddock andwhbipn. However, the
greater part of the wreck is embedded in compact clay and ast tikely, very
well preserved. The good conditions of preservation priybatziude the inner
structure as well as the organic remains of the ship invgntor

Selection for storage

After the study and documentation of the wooden remains &gémior specialist,
the two planks (findsno. 2 and 7) will be preserved and theeldogls will be
discarded.
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4 Human bone

G.M.A. Bergsma

4.1 Introduction

During the underwater research on a shipwreck in the Eereghavhuman upper
arm bone was found. This human bone was brought to the sufdaderther
examination.

4.2 Methods of investigation

The bone was carefully cleaned, before it was given to thhaaubr physical
anthropological research. Gender-diagnosis and ageadgtn are the most im-
portant elemens in physical anthropological research.idBssthe length of the
individual, and indications for pathology and trauma casodle examined. The
analysis of gender and age is based on standards from theshégriof European
Anthropologists (1980).

4.3 Results

The examined bone is a complete, righimerugupper arm) of an adult individual
(fig. 4.1). In order to keep the bone intact, it is decided oatiit a section through
the bone, in order to be able to investigate the bone stridtura calculation of

the age. Another useful indication for the age of the indieids the fact that at the
location where thaliafysefuses with theepifyse for some years a line of growth
can be observed. Because this line of growth is absent opdhnigular bone, it

indicates that the individual was certainly over thirty sgeald.

The gender of the individual cannot be determined on a husrigyumeans of
metrical characteristics. A more or less subjective intibeafor the gender is the
robustness of the bone. In general, male bones are heaggertand show mo-
re distinct muscle-attachments than bones from femal@iohehls. This humerus
shows well-developed muscle-attachments, but the bora igeny robust. Becau-
se the context, being a ship-wreck, one would expect thevictheil to be male.
Physical-anthropological evidence, however, can offedecisive answer.

Because the humerus is complete, it is possible to execudicalation of the
body length. For this calculation it is assumed the indigidwepresents a white
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Figure 4.1 Human humerus, posterior. Photo: L. de Jong.



male. The calculations suggest a length of 174,8,05 cm for the individual.
If the humerus belonged to a white female individual, theyength might have
been 171,55t 4,45 cm.

The posteror side of the head of the humerus, shows signsiofaion. Ebur-
nation occurs when the cartilage is afflicted, which causegaints to grate direct-
ly over eachother. This leads to a polishing of the bone sarfan combination
with porosity, eburnation is a result of degenerative @ithr

4.4 Conclusions

The studied bone is a right humerus from an adult individ@idde context of the
find, together with morphological indications, suggestelkdnged to a male indi-
vidual. Considering the long stay in saltish water, the hisnery well preserved.

For two reasons, the age of the person cannot be determinedthedone
hand the humerus would have to be cut into halves to take merasuts for age-
determination. On the other hand there are no other partseatkeleton present
for extra indications for the estimation of the age. The thraf the individual, in
the case of being male, might be 174;6},05 cm. The humerus shows eburnation,
caused by degenerative arthritis.
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5 Conclusions

J.B. Hielkema

5.1 Summary of the main results

Near the Eemshaven a shipwreck was discovered, that dategHe latter part of

the 17th century. Dendrochronological dating of wood frias ship indicates that
the ship was built after 1667 AD. The relatively huge sizehef planks and beams
indicate that it may be a large seafaring ship. The remaausate still embedded
in the clay, are well preserved. The parts of the ship thaeaposed, however,
are afflicted by shipworm, white paddock and probably otleerarganisms. This
means that erosion of the ship will continue, unless somera&t undertaken to

consolidate the condition of the shipwreck.

5.2 Navigation in the 17th century

In the 17th century Holland was an important seafaring aguithis century was
known as the Golden Age. The VO&drenigde Oost-Indische Compagriaitch
East India Company) appeals to the imagination, but in thle d&htury, trade with
the Baltic areas was more important. The location of the kvneast be associated
with trade on the Baltic, rather than the East Indies. A VO@-$rom Amsterdam
would not travel by a northern route, but instead go souttwahe location of the
shipwreck is close to the estuary of the Eems, which couldhniieat the ship was
on its way to Emden.

The main products that were traded from the Baltic are woablgrain. The
ships that went to the Baltic had to pass the Sont. From théps, 2he route and
cargo were listed. Almost 50% from the vessels that passe8dht came from the
Dutch Republic (http://esf.niwi.knaw.nl/esf1998/prci sont/html/bron.html).

Types of ships that were much used for trade with the Baltihénl 7th century
includefluit, katschip smak galjoot andbootschip Thefluit was one of the most
common trading ships in Europe. Thehdgten (flutes) were pear-shaped, narrow
and long (fig. 5.1). Because of this construction, filnéen had a relative small
main deck, measuring approximately 35405 m. In this way high taxes could
be avoided, which were imposed by Denmark in the Oresund,wdrich were
calculated per square meter of the main deck.

The katschipresembles thdluit in many aspects. Thgaljoot is a type of
coaster with side swords. Th®otschipis more or less similar to thiguit and the

23



Figure 5.1 Fluitschip, ca. 1650. Painting: J.Th. Blankghho



Figure 5.2 “Bootschip zeylende voor de wind”. Etching: Go&newegen (1754 — 1826).

galjoot, but thebootschipwas not only used as a trading ship, but also for whaling
(fig. 5.2). The shipwreck that lies in the Eemshaven, mighfrom one of the
types mentioned above.
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6 Recommendations for further
research

J.B. Hielkema

6.1 General remarks

A shipwreck contains important archeaological data, beedtus a so called ‘clo-
sed find’. This kind of archeological find is not contaminatsdearlier or later
human activities, but the event itself is preserved as aevimlhe archaeological
record. This means that at the time of the loss of a ship, taméded) vessel, in-
cluding its cargo, is for the most part or completely presdrThe only restriction
is that parts of it may be eroded, afflicted by sea-organisnshifted by currents.

Careful documentation of the ship, including details otiisstruction, as well
as of all the finds, can provide a great deal of informationcah teach us about
the way the ship was built and equipped, the type of cargo madigate the type
of trade and the destination of the ship, tools can indicaréous activities and
personal possessions, together with possible human rep@n give us details
about the ship’s crew.

6.2 Possibilities for further research

The origin and the destination of the investigated shipwisstill unknown to us,
as is the cargo of this ship. By investigating in archives ighmh be possible to
find out which ships are wrecked in the late 17th century inrtbehern part of
the Waddden sea. By studying journals, lists of ship’s itmées, drawings and
sketches, shipmodels etc. more information about this shght be gained. For
example the name of the ship, the date of its building or wiregkas well as the
ship’s contents, provide clues for its origin.

If historical information can be found in archives, its valwill be extremely
great. The ship possibly wrecked in a heavy storm. In thisodeseveral heavy
storms were recorded, like a storm in 1717, when the seaedagh to the city
of Groningen. These storms may give us some clue where tosstarching for
the ship in the archives. But because the chances are Hitttentritten information
about this particular ship can be traced, the aim of furthegstigation lies mainly
in establishing its archaeological importance. This meaasinformation must be
obtained from the wreck itself.
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One of the aspects concerns further measuring of the shggdir to be able
to determine the type of ship, for example measurementsegakibn of the hight,
length, width, the size of the upper deck and other relevesdsurements. It is
also important to get insight in the type of cargo. The cargo inform us about
the function of the ship, as well as its origin and possiblstidation. Finally the
tools and personel belongings can inform us about the crevwduere they came
from.

The presence of a piece of a human skeleton indicates thesshkprapidly,
without the crew being able to escape the ship. After the kviewas swiftly
buried in clay, which implies that most of the ship and itsteoits remairin situ,
and the parts that are embedded in the compact clay, are reséved.

The organic remains that are exposed to sea organisms ljke@im and angel
wing, are vulnerable to decay. Apart from further invediimyss, it is also recom-

mended to think about ways of protecting the protrudingspafthe vessel against
further decay.
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