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ABSTRACT

Archaeological excavations in Yenikapi revealed valuable information about the ship
building techniques in Byzantine period. The purpose of this study is to perform wood
identifications of the 27 trade ships of Yenikap1and to discuss and compare the wood use
from 6th to 11th century. Using standard wood identification techniques, 3122 wood sam-
ples from 27 trade ships were identified. Wood identification revealed these important
outcomes: Wood use changed from earlier time (5t - 6t) to later (7th- 9th and10th - 11th).
During 6t-8th centuries generally conifer woods were preferred. Later, during 9th - 11th
broad-leaved trees (elm, oak, chestnut species) had been used. The reasons of this change
may be (1) preferring more resistant woods, (2) obtaining of the wood material. Wood
identification showed that the origin of the ships might be around of the Marmara Coasts
and northern forests. Conifer trees in earlier ships might be from the planted areas by the
Bosporus, and broad-leaved trees in later ships might be from the northern forests. Most
of the ships have also very low number of different woods such as walnut, poplar and
hornbeam. These woods may indicate some small repairs in the ships.

KEYWORDS: Yenikap1 excavations, Byzantine ships, old trade ships, old galleys, woods
of Yenikapi ships
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1. INTRODUCTION

The excavations in Yenikapi revealed
crucial information about old Istanbul. The
history of Istanbul was extended back to
8500 year after this excavation. One of the
main parts of these archaeological excava-
tions was finding of 37 shipwrecks. 28 of
them were excavated and studied by Ufuk
Kocabas and his team from Istanbul Uni-
versity, Faculty of Letter, Department of
Conservation of Marine Archaeological
Objects (Kocabas, 2012a; Kocabas, 2012b). 4
of these 28 old ships were galleys and their
wood identifications were explained by
Akkemik and Kocabas (2013). Results from
this study showed that planking were
made from pine and cedar trees. A huge
amount of elm and plane trees were used
in building of floor timber/futtock. On the
other hand, the woods of the rest 9 of the
36 shipwrecks were collected by Cemal Pu-
lak and Nili Liphschitz and the wood iden-
tification results of 3 (YKO01, YKO2 and
YKO5) of these 8 old ships were published
by Liphschitz and Pulak (2007).

Wood identification of the wooden ma-
terials from archaeological excavations
may have huge importance because of giv-
ing a part of culture of that time. Akkemik
and Metin (2011) were explained that two
coffins excavated in Juliopolis Necropolis
(Ankara) were built by using juniper wood
(Juniperus foetidissima Bieb.). This species
has large trunks and very strong against
decomposition. This species is also com-
mon in that area. In Theodosius Harbour
area mainly oak woods were used (Dogu et
al,, 2011). These trees were common in
Marmara, Thrace and Balkans. Because of
being abundant and resistant, the oak trees
were preferred in building and extending
of the harbor area from 4t to 11th century.

Akkemik and Kocabas (2013) presented
the wood identification results of 4 galleys,
which were from 7t to 10t centuries. The
present study includes the wood identifica-
tions of 23 trade ships excavated from Ye-
nikap1 Theodosius Harbour, and wood us-
ing in ship-building from 6t century to 11t

century. The purpose of this study is (1) to
submit the main wood identification re-
sults of all parts of the 27 trade ships, (2) to
discuss the wood use changes from 6t to
11th century, (3) to compare the wood use
in the galleys and trade ships, and (4) to
discuss some repairing remarks on the
ships.

2. MATERIAL AND METHODS

Wood materials from all parts of the
trade ships (Figure 1 and Figure 2) were
collected by Ufuk Kocabas and his team by
coded for each ship and kind of the sample
(Table 1). All wood identification process
was performed at the Wood Anatomy La-
boratory of the Department of Forest Bota-
ny, Faculty of Forestry, Istanbul University.
All references and process using in wood
identifications are the same given in
Akkemik and Kocabas (2013). For that rea-
son this information was not repeated.

Total 3122 wood samples including all
galleys and trade ships were identified. 634
of these samples were from the galleys and
presented by Akkemik and Kocabas (2013).
The rest 2488 samples from the trade ships
were identified and presented in this study.

Figure 1. Some of the trade ships.
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Table 1. The types and the numbers of the samples from the ships.
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3. RESULTS AND DISCUSSION

Identification results revealed that
woods of 14 different genera were used in
the trade ships. The genera/species list of
the identified woods from the ships was
composed of 4 genera from gymnosperms
and 10 genera from angiosperms (Table 2).

The geological dates given by Algan et
al. (2008) and from 14C dating of the ships
were grouped as 5th -6th, 7th-9th, 9th-]1]thcen-
turies. A clear change in wood use from 5t-
6th centuries to 9th-11th centuries were rec-
ognized for different parts of the ships (Ta-
ble 3). The changes were evaluated as dif-
ferent parts of the ships as follows:

ﬁ YK34 YK35

Figure_Z. Some of the trade ships.
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Table 2.The woods identified. Their genera and possible species of the woods

Genera identified |

Their potential species

Gymnosperms

Pine (Pinus L.)

Black pine (Pinus nigra Arn), Calabrian pine (Pinus brutia

Ten.), Stone pine (Pinus pinea L.)

Cypress (Cupressus L.)

Mediterranean cypress (Cupressus sempervirens L.)

Cedar (Cedrus L.)

Taurus cedar (Cedrus libani A.Rich.)

Fir (Abies L.)

Caucasian fir (Abies nordmanniana) / Taurus fir (Abies cilicica)

Angiosperms

Oak (Quercus L.)

White oaks (Quercus petraea, Q.robur, Q.frainetto, Q.infectoria.)
Red oaks (Quercus cerris, Q.ithaburensis subsp.macrolepis)

Evergreen oaks (Quercus ilex, Q.coccifera)

Chestnut (Castanea L.)

Spanish chestnut (Castanea sativa L.)

Plane (Platanus L.)

Oriental plane (Platanus orientalis L.)

Elm (Ulmus L.)

Field elm (Ulmus minor) / Mauntain elm (Ulmus glabra) /

European white elm (Ulmus laevis)

Spanish broom (Spartium L.)

Spanish broom (Spartium junceum L.)

Hornbeam (Carpinus L.)

Common hornbeam (Carpinus betulus L.)

Beech (Fagus L.)

Oriental beech (Fagus orientalis Lipsky.) / European beech

sylvatica L.)

Ash (Fraxinus L.)

Common ash (Fraxinus excelsior) / Narrow-leaved ash (Frax-
inus angustifolin) / Manna ash (Fraxinus ornus)

Walnut (Juglans L.)

Common walnut (Juglans regia L.)

Poplar (Populus L.)

Black poplar (Populus nigra L.)/ Afghan poplar (Populus af-

ganica (Aiton & Hemsley) C.K. Schneider)

3.1 Planking

During 5th-6th centuries Cypress, Calabri-
an pine, Stone pine, Black pine and Turkey
oak were used in building of planking.
During 7t to 9th centuries a similar wood
use was observed. On the contrary, after 9t
century and during 10t - 11t centuries
mainly White oaks and Chestnut were
used. The result revealed that there was a
clear change from conifer trees to white
oaks and Chestnut. D’Amato (2009) stated
that in planking of the Mediterranean ships
conifer trees were used during Roman

time. Our identifications are about the par-
allel with this explanation. After Roman
time, similar wood use was continued dur-
ing early and middle Byzantine period. On
the contrary, change in wood use was
started after middle Byzantine period and
completely changed in the late Byzantine
period. During Ottoman period and at pre-
sent Chestnut and Oak trees have been
used widely in ship-building because of
having resistant wood. This change can
clearly be seen as follows:

Planking in the trade ships

5th - 6thcenturies

7th — Oth centuries

9th -1 7th centuries

Calabrian pine Calabrian pine Oak
Stone pine Stone pine Chestnut
Cypress Cypress

Black pine White oak

Red oak Chestnut
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Bozkurt (1971) stated that these trees are
also preferred in planking of the ship at
present. In Byzantine period the reason of
this change in wood use from 5t - 6th cen-
turies to 11th century may be: (1) preferring
of more resistant wood to water, or, (2) the
abundance of the wood material. The
woods (Cypress and Stone pine), which
were left during later centuries were not
common trees. Yaltirik et al. (1997) stated
that Cypress trees were planted by the Eu-

ropean side of the Bosporus to use in ship
building. On the contrary Oak and Chest-
nut were natural and the most abundant
trees around the Marmara region.

The trade ships belonging to 6th- 8th cen-
turies might be built by using planted coni-
fer trees. Later ones were built by using
Oak and Chestnut trees, which had wide
forests around Marmara region and espe-
cially in Istanbul.

Table 3. The main tree genera/species used in different centuries. The codes in the parenthesis indicate
the ship numbers.

Century Trade Ships
Planking Ceiling Keel Floor timber/Futtock
Cypress, Stone pine - - Stone pine (YK10)
(YK10)
Cypress, Calabrian Calabrian pine Cypress (YK22) White oak, Red oak (YK22)
pine (YK22) (YK22)
5th-6th Red oak (YK26) --- --- ---
Centuries| Black pine (YK34) Black pine, Calabri- Red oak, Beech(YK34) Red oak (YK34)
an pine (YK34)
Calabrian pine, Ce-|
Cypress (YK35) dar(YK35) Elm tree, Cypress, Calabri{ Elm tree, Cypress, Calabri-
an pine (YK35) an pine, Red oak (YK(35)
Black pine (YKO03) Black pine (YKO03) Plane (YKO03) Plane, Elm tree, Ash
(YKO03)
Stone pine (YK15) - White oak (YK15) -
Stone pine (YK17) - Stone pine (YK17) Stone pine (YK17)
Stone pine (YK27) Stone pine (YK27) Red oak (YK27) Evergreen oak, Elm tree
--- --- (YK27)
Calabrian pine, White Red oak, Elm tree (YK28)
7th-9th oak (YK28)
Centuries| Cypress (YK29) Calabrian pine, Calabrian pine (YK29) Elm tree, Calabrian pine
Stone pine, Chestnut (YK29)
(YK29)
Cypress, White oak - White oak (YK30) Red oak, Calabrian pine
(YK30) (YK30)
Chestnut, Oak (YK32) - White oak (YK32) White oak, Red oak (YK32)
Chestnut (YK12) Oak (YK12) Hornbeam, Beech(YK12) Ash, Oak (YK12)
Chestnut (YK20) - Beech(YK20) Oak (YK20)
Chestnut, Oak (YK31) Oak (YK31) Oak (YK31) Oak (YK31)
Chestnut, White oak Hornbeam (YKO06) White oak (YKO06)
(YKO6) ---
Chestnut, Oak (YKO07) - Red oak (YKO07) White oak (YKO07)
9th-17th Chestnut, Oak (YKO08) - Beech(YKO08) White oak (YKO08)
Centuries| White oak (YK09) - White oak (YK09) White oak (YK09)
White oak, Chestnut White oak, Plane (YK18) White oak (YK18)
(YK18) ---
White oak (YK19) --- White oak, Plane (YK19) White oak (YK19)
Oak (YK21) - Oak, Plane (YK21) Oak (YK21)
Century Galleys
Black pine (YK13) - Oak, Plane (YK13) Plane, Elm tree (YK13)
7th-10t% Black pine (YK16) - Plane (YK16) Plane, Elm tree (YK16)
Centuries| Black pine, Ce- - - Plane (YK25)
dar(YK25)
Chestnut, Black pine - Plane (YK36) Plane (YK36)
) (YK36)
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3.2 Ceiling

The lowest number of the samples was
belonging to ceiling in the ships. A few
samples of ceiling from 9th - 11th centuries
were founds. No ceiling was found in the
galleys (Akkemik and Kocabas, 2013).

However, some results were obtained that
pine trees were used in 5t-9th centuries and
oak trees in 9th-11th centuries.

This result is about the same with wood
use in planking. The details may be seen as
follows:

Ceiling in the trade ships

5th - 6thcenturies

7th — Oth centuries

9th -171th centuries

Calabrian pine Calabrian pine
Black pine Stone pine Oak
Cedar Black pine
Chestnut
3.3 Keel While Plane and Oak were the main el-

In building of keel a periodical change
was not observed. White oak, Red oak,
Beech, Plane, Stone pine, Calabrian pine
and Cypress trees were used in different
times. However, use of gymnosperm
woods was also left in later centuries like in
that of planking and ceiling.

ements of the keel in the galleys (Akkemik
and Kocabas, 2013), Oak, pine, Chestnut,
Beech, Hornbeam and Plane trees were
used in the trade ships during 6t century
to 11th century. D’Amato (2009) explained
that Oak and Beech trees were preferred in
building of keel in the ships of Roman pe-
riod. Thus, the evolution in trade ships is:

Keel in the trade ships

5th - 6thcenturies

7th — Oth centuries

9th -171th centuries

Cypress Calabrian pine Red Oak
Red oak Stone pine White Oak
Beech White oak Hornbeam
Elm tree Red oak Beech
Plane Plane

Whereas Plane, Hornbeam and Beech
trees were used during Roman and Byzan-
tine periods, at present they are mostly not
preferred in ship buildings because of hav-
ing sensitive wood to the wet conditions.

The woods of these three genera are al-
most similar to each other and maybe be-
cause of this, they were used in the keel of
the same ship together. In some ships when
the main part of the keel was plane, horn-

beam was used as another part (maybe it
was a repairing part).

3.4 Floor timber / Futtock

When Stone pine, Calabrian pine, White
oak, Red oak, Evergreen Oak, Ash and Elm
trees were used during 5%-9t centuries,
only White oak and Ash woods were iden-
tified in the floor timber/futtock during 9t-
11t centuries. The details may be seen as
follows:

© University of the Aegean, 2014, Mediterranean Archaeology & Archaeometry, 14, 2 (2014) 317-327
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Floor timber/Futtocks in the trade ships

5th - 6thcenturies

7th — Oth centuries

9th -171th centuries

Stone pine Calabrian pine White Oak
Red oak $ Stone pine $ Ash

White oak White oak

Cypress Red oak

Calabrian pine Evergreen Oak

Elm tree Elm tree

3.5 Tree nails

In making of tree nails Oak and
Spanish broom were used in both of the
galleys (Akkemik and Kocabas, 2013) and
the trade ships. Because the Spanish broom
had a thin stem, they were used without
making thinner. Thin branches of oaks
were also used like that of Spanish broom
woods. However some wider oak woods
(probably stem woods) were also used af-
ter making thinner. A huge number (262
samples) of the tree nails were obtained
from YK12 and identified as mainly white
oak, except two samples. These two tree
nails were identified as Hornbeam wood.

3.6 Some Questions on the Use of Woods

In the trade ships a clear period was ob-
tained from 5t century to the 11th century.
Regarding with these changes some ques-
tions may be asked to be answered:

1. Where were the building places of
the ships?

2. What is the reason of the change in
wood use from conifer woods to
oak and chestnut?

3. Whatis the wood use in trade ships
and the galleys?

4. Is there any repair signals on the
ships?

Bozkurt (1992) stated that oak and chest-
nut trees were very resistant trees against
the water. These trees were also abundant
in the forests of Marmara Region. The rea-
sons of the changes in wood use from 5t
century to the 11th century may be (1) the
resistance of the woods, (2) transportation
opportunities (lower cost), and (3) abun-
dance in the forests. Another reason may

be the origins of the ships. The origin may
have been changed from the Mediterrane-
an coasts to the Marmara coasts. However,
because all these genera have very wide
distribution areas through the Black Sea
and Marmara regions and in Europe, it is
impossible to find the exact origins of the
ships based on the tree genera given here.
For overcoming this issue dendrochrono-
logical studies are needed. Liphschitz and
Pulak (2007) stated that the origin of the
Yenikap1 ships might most likely be west-
north western Aegean coast. The ships
from 5t - 6th century ships may be belong-
ing the area, where was pointed by
Liphschitz and Pulak (2007). However, Yal-
tirik et al. (1997) stated that there was a
wide planted Cypress forest by the Euro-
pean side of the Bosporus and Cypress
trees were used in ship building. Cypress
trees were planted to use their woods in
ship building during Byzantine period.
Based on this explanation we can conclude
that the origin of the trade ships from 5t -
6th may also be Istanbul. The case in the
later ships is some clearer that they may
most likely be belonging to the Marmara
coast. All main trees may be from the
northern forests of Istanbul. Because of be-
ing planted trees, Mediterranean Cypress
and Stone Pine trees were a restricted
source for wood material. Increasing
amount of wood need might cause to use
alternative woods such as oak and chest-
nut. This change might also cause a change
in ship building technique in the later time
of Byzantine period.

In planking and floor timbers a clear dif-
ference can be recognized easily. However
in tree nail there is no any difference. In the
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building of keels the same tree species were
used, but Plane trees were more preferred
than the others in the galleys when oak
was more preferred in the trade ships (Ta-
ble 4).

Table 4. A general comparison of the trade ships
and the galleys belonging to 7th-10th centuries

Ship parts Trade ships Galleys
Planking Chestnut, WhiteiBlack pine, Cedat
oak
Ceiling - -
Floor tim- White oak Plane, Elm tree
ber/Futtock
Keel Oak, Hornbeam Plane, Oak
Plane, Beech

Tree nail Oak, Spanish | Oak, Spanish

broom broom

Based on the woods used in the ships,
we may discuss some remarks of repair.
The woods mentioned above were the
main parts of the ships. However, very low
amount of the other wood pieces was used
in most of the ships. We thought that these
extra woods might be used during any re-
pair. Some walnut, poplar, hornbeam etc.
trees were identified in some of the ships.
These trees were not the main trees and
therefore we thought that the trees like
these might be repairing parts. Some ships
having wood pieces like these were given
below:

e YKO06: Floor timbers were made
from oak trees. However 2 walnut
and 2 poplar woods were also used
in floor timbers. These walnut and
poplar trees might be the repairing
parts in this ship.

e YKO08: Floor timbers were made
from white oaks. One walnut sam-
ple used as floor timber might be a
repairing part.

e YKO09: Floor timbers were made
from white oak trees. 2 Calabrian
pines and 1 Hornbeam used as floor
timber might be belonging to a re-
pair.

e YK12: A few walnutand hornbeam
trees might be used in a repair.

e YK18: Floor timbers were made
from white oak trees. Because 2 of
the floor timbers were Stone pine,
they might be a repair part. 3 plane
woods were used as planking. No
other use of the plane trees as
planking. Therefore this might
point to an urgent repair. Because
plane trees are not resistant trees
and did not use as planking,.

e  YK19: The main materials were oak
in this ship. However, 2 Hornbeam
trees used in floor timber were
identified. These trees might be a
part of a repair.

e YK20: 5 Black pine woods used in
planking might be put during a re-
pair. Because Oak and Chestnut
woods were the main materials in
this ship.

e YK27:1 beech and 1 poplar woods
might be belong to a repair in this
ship.

e YKB31:1 walnutwood was probably
used in planking during a repair.
Because the main materials were
oak and chestnut.

e YK35: Beech woods used in ceiling
between Cypress, Calabrian pine
and Elm woods might be repairing
parts.

e We didn’t find any repair in the
ships coded YKO03, YK10, YK13,
YK15, YK16, YK17, YK22, YK25,
YK26, YK28, YK29, YK30, YK32,
YK34 and YK36.

We reached these results based on the
different woods used between the main
parts. A repair might be made by using the
same wood species and in this case it is
very difficult to reach exact information
about repair.

4. CONCLUSION

This study revealed some important out-
comes about the ship building techniques
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of Byzantine period based on the wood
identification:

Wood use changed from earlier time (5t
- 6t) to the later (9th - 11th). During 5th -
8th generally conifer woods were pre-
ferred. On the contrary, during 9t - 11th
century’s elm, oak, chestnut species had
been used.

The reason of the changes in wood use
may be (1) preferring more resistant
woods, (2) obtaining the materials from
near forests to reduce the costs, and (3)

reasons may be possible to select the
broad-leaved trees.

The origin of the ships may be around
the Marmara Sea. Trees of the woods
identified grow naturally or planted in
the Marmara Region. Conifer woods
might be from the planted trees, and
broad-leaved trees constituted forests in
the northern side might be from the
natural forests.

Most of the ships have some remarks
belonging to some small repairs.

the abundance of the material. All these
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