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t INA  tURK ISH  UNDERwAtER  ARCHAEOLOGY  FOUNDAt ION
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Founded by a group of maritime-lover businessmen in 1999. 

S C O P E
v To make the international society and scientists familiar with our abundant archaeological cultural
heritage in Turkey and its seas. With this idea in mind, to make national and international publications,
and organize conferences, panels, seminars, forums, symposiums, workshops, fairs, festivities,
exhibitions, and artistic activities such as festivals, excursions and meetings. 
v To support local and international scientific institutions, museums, and universities involved in
activities of surveys, excavations, conservations and exhibitions under the approval and inspection of
the Turkish Ministry of Culture and Tourism. 
v To perform underwater surveys and excavations in our seas using scientific methods and current
technological facilities under the approval and inspection of the Turkish Ministry of Culture and
Tourism. 
v To identify the archaeological artifacts lying underwater, reporting their whereabouts to relevant
authorities for protection. 
v To seek cooperation with the museums and institutions involved in the field and support their
activities.  To ensure enhancement of such museums and cultural activities, and take necessary steps
to provide opportunities for new initiatives. 
v To take necessary measures to prevent the pollution of our seas which becomes increasingly harder
to fight back, ensure that such measures are taken, and cooperate with other institutions in this sense. 
v To contribute to the educational and training institutions dealing with our scopes, and provide
scholarships for dedicated students. 
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UNRAVELING tHE GLOBAL MARItIME HIStORY IS A SERVICE OF UtMOSt
SIGNIFICANCE FOR tHE HIStORY OF HUMANItY

Being surrounded by sea on three sides, Turkey is one the countries that possesses the richest underwa-
ter archaeological cultural heritage. It has always been a focus of interest by its archaeological assets,
particularly the cultural heritage in the field of underwater archaeology. The most tangible evidence on

this interest is the history of underwater archaeological explorations exceeding more than fifty years, and va-
riety and quality of revealed findings. The most ancient underwater archaeological findings, unparallelled ar-
tefacts exhibited in museums, and  abundant maritime history prove that it is one of the most important centers
in the world. Unquestionably, behind this archaeological wealth there are world-renown competent scientists. 

TINA (Turkish Foundation for Underwater Archaeology), reaching almost 15 years from the date of its fo-
undation, aims to elucidate the world's maritime history and publicize the scientific studies in this field by pub-
lishing the works of scientists from all over the world working in the field of “underwater archaeology”.

We hope that continuity and effectiveness of our journal will contribute to the targeted service initiative.

Oğuz Aydemir
TINA Turkish Foundation for Underwater Archaeology

Chairman of the Board

PRESENTATION
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EDITOR
Greetings to everyone from the first issue of TINA Maritime Archaeological Periodical.

An excavation performed at Cape Gelidonya on the southern coast of Turkey 54 years ago helped us better
imagine the advancement of humankind throughout the history. Being aware of the fact that it is possible to per-
form an archaeological excavation under the water similar to the land archaeology, the team carried out exca-
vation of the world’s oldest known shipwreck at that time. As of now, archaeologists around the world keep
exploring the maritime history both underwater and on land.        

Archaeological excavations performed throughout the years revealed Turkey's significant role in the world’s ma-
ritime history. And in 1999 TINA (Turkish Underwater Archaeological Foundation) was established. The ob-
jective is to inform the world society and scientists about the abundant archaeological cultural heritage in Turkey
and its seas. 

TINA Maritime Archaeological Periodical

TINA Maritime Archaeological Periodical is a periodical which aims to provide scientific contribution through
presenting information on the “maritime archaeological activities” performed around the entire world. 

Our goal is to create a magazine that discusses the works of maritime archaeologists working at every corner
of the globe. Our pages will cover maritime archaeological excavations, scientific projects, news, conferences
held in this line of work, university programmes and scientific education in the field as well as the new tech-
nologies. Of course, this will become true with  you, our colleagues. We invite you to the magazine that will
be enriched in coverage with your contributions.

Chief Editor, Publisher
Mehmet Bezdan

Contact via: mehmetbezdan@gmail.com
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Galleys 
and MerchantMent

SHiPWRECKS OF PORTUS THEODOSiACUS, YENiKAPI-ISTANBUL*

* C E M A L  P U L A K   * R E B E C C A  I N G R A M  * M I C H A E L  J O N E S



Fig. 1:  In situ
documentation
of shipwreck
yK 1.

*Assoc. Prof. Dr. Cemal Pulak - Frederick R. Mayer Professor in Nautical Archaeology I, Institute of Nautical Archaeology (INA) at Texas A&M
University; Nautical Archaeology  Program, Department of Anthropology, Texas A&M University, College Station, Texas 77843-4352, U.S.A.
*Dr. Rebecca Ingram, Dr. Michael Jones - Institute of Nautical Archaeology (INA), P.O. Drawer HG, College Station, Texas 77841-5137, U.S.A.
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I
n 2004, construction work began on Istanbulís Marmaray Project, a major develop-
ment of Turkeyís public transportation system that joins the Asian section of the city
to the European part via an immersed-tube tunnel underneath the Bosporus Strait.
The associated Metro Project will integrate this new segment of the railway with Is-
tanbulís subway network. One of the primary interchange stations between the two
systems will be located at Yenikapı, on the European portion of the new rail line. Is-
tanbul Archaeological Museums initiated their preliminary archaeological excavati-
ons at Yenikapı in 2004 in preparation for construction at that site. In 2005, these
excavations revealed the remains of a shipwreck (YK 1) (Fig. 1); thus, after more than
500 years, remains of Constantinopleís once-great harbor were again brought to light. 
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Fig 2: yenikapı shipwrecks studied by the Institute of nautical archaeology (Ina). 

The Theodosian Harbor, Portus Theodosiacus,
was the largest harbor in the Byzantine capital of
Constantinople. This harbor was built during the

reign of Theodosius I (A.D. 379-395), probably around
A.D. 390, at the site of a natural bay in the cityís 12th
district.1 The Theodosian Harbor is mentioned in the No-
titia urbis Constantinopolitanae, a list of the cityís mo-
numents, in the 5th century A.D.2 Over time, silt depo-
sited by the Lykos River (Bayrampaşa Deresi), which
flowed into the harbor, began accumulating at the har-
borís western end and gradually crept eastward, dec-
reasing the usable portion of the harbor over its lifetime.
By the 15th century, only a small part of the harbor re-
mained in use, and the area seems to have been filled in
completely by the 16th century.3

At the invitation of the Istanbul Archaeological Muse-
ums, Cemal Pulak, Vice-President of the Institute of Nau-
tical Archaeology (INA) at Texas A&M University, iden-
tified shipwreck YK 1 as that of a late 10th- or early
11th-century Byzantine merchantman. Over the following
years, excavations at the site uncovered the remains of 36
additional shipwrecks, dating from the 5th to the late 10th

or possibly early 11th century A.D. These 37 shipwrecks
are significant in that they represent the largest group of
early medieval vessels revealed at a single archaeologi-
cal site. These include small fishing boats, merchantmen
of various sizes, and six 10th-century Byzantine galleys,
the earliest medieval galleys ever discovered.  Many of
the ships appear to have sunk in a single catastrophic
event around the end of the 10th or beginning of the 11th

century, probably in a violent storm or series of storms.
Between July 2005 and December 2008, our team ac-

complished the in-situ recording, dismantling, and re-
moval of eight of these shipwrecks (merchantmen YK
1, YK 5, YK 11, YK 14, YK 23, and YK 24 and galleys
YK 2 and YK4). Post-excavation documentation and
conservation on the shipwrecks is currently ongoing.
The hull remains of YK 11, YK 14, YK 23, and YK 24
are being conserved in a water-soluble wax known as
Polyethylene Glycol (PEG), at the conservation facility
of INAís Bodrum Research Center.4 Once their post-ex-
cavation study and conservation have been completed,
the shipwrecks will be returned to the Istanbul Archa-
eological Museums.

*An expanded version of this article appeared in PULAK et al. 2013, 20-34.
1 MANGO 1986, 121. 
2 MÜLLER - WIENER 1994, 4, 9. 
3 KUNIHOLM – GRIGGS – NEWTON 2007, 383; MÜLLER - WIENER 1994, 4; MAGDALINO 2000, 215.
4 Four of the shipwrecks studied by Cemal Pulak and the INA team, YK 1, YK 2, YK 4, and YK 5, will be conserved by Ufuk
Kocabaş and his team at Istanbul University. 

number

YK 1

YK 2

YK 4

YK 5

YK 11

YK 14

YK 23

YK 24

type

Merchantman

Galley

Galley

Merchantman

Merchantman

Merchantman

Merchantman

Merchantman

date

10th century

10th century

10th century

10th century

7th century

9th century

9th century

10th century

estimated length

10 m

30 m

30 m

14,5 m

11 m

14 m

15 m

8 m

“Primary wood type(s)”

Quercus cerris

Pinus nigra, Platanus orientalis

Pinus nigra, Platanus orientalis

Quercus cerris

Pinus brutia

Quercus cerris

Quercus cerris

Quercus cerris

date of excavation

August 2005-January 2006

April-August 2006

September 2006-April 2007

March-September 2006

May 2008-November 2008

April-September 2007

December 2007-May 2008

July-August 2007
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Yenikapı YK 11

Yenikapı YK 23

Yenikapı
YK 4

Yenikapı
YK 2

Yenikapı YK 14

Yenikapı YK 5

Yenikapı YK 1

Yenikapı YK 24

Bow Stern

Bow

Bow Stern

Bow Stern

Stern

Bow Stern

Bow Stern

Bow Stern

Bow Stern

Fig. 3: Wood types used in
yenikapı shipwrecks studied
by the Institute of nautical
archaeology (Ina).

t H E  G A L L E Y S

The INA team conducted the in-situ documentation, dis-
mantling, and detailed study of two of the siteís six gal-
leys (YK 2, YK 4). (Fig. 2-3) These long, slender vessels,
the first shipwrecks of this kind from the Byzantine pe-

riod to be excavated, were previously known only from
textual and iconographic sources, both of which are of-
ten difficult to interpret. As such, well-preserved galleys
such as those at Yenikapı are of fundamental importance
and will likely form the basis for much of our unders-
tanding of Byzantine naval technology.
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Fig. 4: Photomosaic of
galley yK 2. source:
Image by r. Piercy. 

Based on radiocarbon dating and their
stratigraphic location relative to other ar-
tifacts uncovered at the site, YK 2 was
probably built at the end of the 8th or early
in the 9th century and YK 4 at the end of
the 9th or early in the 10th century, and
both ships sank in the 10th century. 

These ships would originally have been
approximately 30 m in length and 4 m in
breadth. They were built with an emphasis
on flexibility and speed, as would be ex-
pected of a naval galley. Based on their
size, form, and construction, they were li-
kely what the Byzantines referred to as
galeai, which were light war galleys with
a single bank of oars. Such sleek ships
would have been used for scouting, speedy
communication, and light naval warfare.

The lesser-preserved galley, YK 2, con-
sisted of the port half of the shipís bottom,
up to just beyond the turn of the bilge, for
a length of 14.5 m. (Fig. 4) The study of
the extant timbers showed that this ship,
lacking any major repairs, was reasonably
new when it sank in the 10th century, pro-
bably in a violent storm. Analysis by Nili
Liphschitz of Tel Aviv University indicates
that the outer shell of YK 2 was built of
long, wide, flexible planks of European
black pine (Pinus nigra).5 Most (about
80%) of the shipís extant frames were of
oriental plane (Platanus orientalis), a light
wood; the remaining frames were of com-
mon elm (Ulmus campestris). The YK 2
frames were attached to the planking with
a combination of treenails and iron nails.
The planks were edge-fastened to one
another with widely-spaced wooden do-
wels called coaks. Both the treenails and
the coaks were of Turkey oak (Quercus
cerris). Flat stringers of European black
pine (Pinus nigra), placed over the fra-
mes, also provided some internal support
to this galley. 

5 LIPHSCHITZ PULAK 2009, 168-169.

Maritime Archaeology Periodical
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Fig. 5: sider strakes of galley yK 4, showing oarport strake. 

YK 4 is the most extensively preserved
galley at Yenikapı. It had split into two si-
des along its keel and was preserved for
a length of 18 m, up to the turn of the
bilge on the starboard side and up to the
level of the oarport strake on the port
side; much of the shipís bow was also
preserved. Although only a relatively
small portion of the oarport strake survi-
ved, it is significant in that it was the
only in-situ oarport strake found on a gal-
ley at Yenikapı; this piece is thus of great
significance, as it reveals the spacing of
rowers (positioned 94.5 cm or approxi-
mately 3 Byzantine feet apart) relative
to a specific location in the shipís hull.
The location of the rowersí benches is
also indicated by notches in the lowest
wale of YK 4, thus revealing the vertical
distance and offset between bench and
oarport. (Fig. 5) In addition, staining and
small fastener holes identified on the ou-
ter face of the oarport strake constitute the
first archaeological evidence of the use of
leather sleeves placed outboard of the
oarports; these sleeves through which the
oars were passed prevented water from
entering the hull through the oarports.
(Fig. 6) In addition to having rowers sit-
ting along the full length of the ship, most

likely 25 rowers per side, Byzantine texts
indicate that such ships could also be sai-
led; YK 2 and YK 4 thus would have
been equipped with a single mast fitted
with a large lateen sail, although no direct
evidence thereof was preserved. 

Fig. 6: Outer
face of yK 4
oarport strake,
showing
staining and
fastener holes
from
attachment of
leather sleeves.
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The hull of YK 4, like that of YK 2, was built of
long, wide strakes of planking and wales of European
black pine (Pinus nigra).6 While most frames (about
85%) were of oriental plane (Platanus orientalis), se-
veral other wood types were represented, including
common ash (Fraxinus excelsior), sycamore maple
(Acer pseudoplatanus), Turkey oak (Quercus cerris),
tamarisk (Tamarix [X5]), and European black pine
(Pinus nigra). YK 4 was an aging hull when it sank,
as evidenced by a number of frames added to the ship
around amidships and toward the bow; these frames
were inserted between existing frame locations, the-
reby doubling up the framing and providing essen-
tial reinforcement to these key areas. These later ad-
ditions to the shipís framing are of woods other than
oriental plane (Platanus orientalis). As on YK 2,
the YK 4 framing was attached with a
combination of treenails and iron nails,
with planks edge-fastened to one anot-
her with widely-spaced coaks; both
treenails and coaks were primarily of
Turkey oak (Quercus cerris). The YK 4
keel and stemson were of oriental plane
(Platanus orientalis), a lightweight
hardwood. 

In summary, both YK 2 and YK 4
were designed to be light and sleek, yet
durable hulls. The use of long and wide
planks that could be readily obtained
from European black pine (Pinus nigra) minimized
the number of joints or scarfs7 in the planking, which
would be a point of weakness in a long, narrow, fle-
xible hull. The coaks and treenails used in fastening
timbers together were furthermore made primarily of
young and, therefore, flexible branches of Turkey
oak (Quercus cerris). This provided additional fle-
xibility to a hull that was designed to bend and flex
in the water. Oriental plane (Platanus orientalis), not
usually seen in the merchant vessels at Yenikapı, is
a hardwood that is lighter than oak. Framing and ot-
her elements of the galleys fashioned from this wood
thus contributed reasonable strength to the hull wit-
hout excessive weight. 

t H E  M E R C H A N t M E N
In contrast to the light, sleek, flexible galleys, most of

the merchantmen at Yenikapı were built primarily of
large and heavy frames of solid oak, resulting in sturdy,
broad vessels that could carry heavier loads (relative to
their size) and withstand more regular and sustained
use. Of the six merchant vessels studied by the INA
group at Yenikapı, five were built primarily of Turkey
oak (Quercus cerris): YK 1, YK 5, YK 14, YK 23, and
YK 24. The sixth ship, YK 11, the earliest Yenikapı ship
studied by the INA group, was instead built primarily of
Turkish pine (Pinus brutia). The merchantmen found at
Yenikapı date from the 5th to the 11th centuries A.D., a pe-
riod during which a profound change was occurring in
Mediterranean shipbuilding. Shipbuilding in the Medi-

terranean developed from a shell-based app-
roach to a skeleton-based approach between
the 4th and 11th centuries A.D., the approxi-
mate period represented by the finds at Ye-
nikapı. This transition remains to be fully un-
derstood, however, and there is debate on the
earliest date at which skeleton-based ship-
building developed: Researchers in Israel
contend that it may have emerged as early as
the 6th century A.D., based on finds at Tan-
tura Lagoon.8 Due to the significance of this
period in the study of shipbuilding in the
Mediterranean, the finds from Yenikapı are
particularly valuable: The opportunity to

fully excavate, dismantle, record, and study these ships
in detail has the potential to unlock vital clues to the na-
ture and timing of this transition. 

The INA team worked with merchantmen representing
a chronological progression from the early 7th to the late
10th century. Based on its construction and the surroun-
ding stratigraphy, as well as radiocarbon dating, the ear-
liest ship, YK 11, dates to the early 7th century. 

6 LIPHSCHITZ PULAK 2009, 169.
7 A scarf is an overlapping joint used to connect two timbers or
planks without increasing their dimensions. STEFFY 1994,
279, figs. G-11a-11b on 291-92.  
8 KAHANOV – ROYAL – HALL 2004, 113-126; POMEY –
KAHANOV – RIETH 2012, 237, 291-308.

‘‘The INA team
worked with

merchantmen
representing a
chronological

progression from
the early 7th to the
late 10th century.
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Fig. 7: yK 11
ship’s lines.
drawing: r.
Ingram.

YK 11 was excava-
ted and dismantled in
2008, and documen-
ted in detail between
2009 and 2012.9 Un-
like most other later
merchantmen at Ye-
nikapı, YK 11 was
built primarily of
Turkish pine (Pinus
brutia), with a keel of
Turkey oak (Quercus
cerris). The ship is
approximately 11.25
m in length and 3.75
m in breadth, with a
length-to-breadth ra-
tio of 2.9:1. This is a
typical ratio for such
an efficient merc-
hantmen. (Fig. 7) As
on the 7th-century
Yassıada ship, the
planking of YK 11
was edge-joined with
small, unpegged
mortise-and-tenon jo-
ints below the water-
line; above the water-
line, the shipwright
followed skeleton-
first techniques, at-
taching planking di-
rectly to pre-erected
frames. Detailed
study has revealed
that this ship had un-
dergone several ma-
jor overhauls during
its lifetime, including
the replacement of
framing as well as
planking. 

9 INGRAM  - JONES
2011, 13-14.
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Shipwreck YK 23, found near the cen-
ter of the Yenikapı excavation site, was li-
kely built early in the 9th-century, based on
its construction details as well as coins fo-
und in association with the ship (Fig. 8).
YK 23 was probably 15 m in length and
5 m in breadth. Unlike YK 11, YK 23
was built primarily of Turkey oak (Quer-
cus cerris), and planks of the ship were
edge-joined with coaks rather than mor-
tise-and-tenon joints. Although not as hea-
vily repaired as YK 11, YK 23 had evi-
dence of several repairs, revealing a long
service life. YK 23 is noteworthy for its
heavy construction; the massive frames,
thick planks, and substantial keelóappro-
ximately 30 cm in thicknessóindicate a
strong, sturdy vessel. 

YK 14, in contrast to YK 23, was a
more lightly-built, sleek cargo vessel.
(Fig. 9) Based on dendochronological
and radiocarbon analyses, this ship can
most likely be dated to the first half of the
9th century. After excavation and in-situ
documentation in the spring and sum-
mer of 2007, detailed post-excavation
recording of the hull timbers were carried
out between 2009 and 2012.10 Based on
its excellent preservation and a near-ab-
sence of shipworm damage, it is likely
that YK 14 sank and was buried quickly,
probably the result of a storm. Built pri-
marily of Turkey oak (Quercus cerris)
and sessile oak (Quercus petraea), the
ship was originally approximately 14.65
m in length and 3.4 m in breadth, with a
length-to-breadth ratio of 4.2:1.11 Unlike
most other merchantmen at Yenikapı,
YK 14 boasts a slender, graceful design;
the reason for this design is unclear, but
perhaps this hull was constructed for
speed as well as for use in shallow coas-
tal waters and rivers. 

10 JONES (in press), INGRAM       JONES
2011, 13-14.
11 LIPHSCHITZ PULAK 2009, 168.
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Fig. 8:
concrete

pillars through
side of

shipwreck yK
23. 
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Fig. 9:  Measuring yK 14 with total station.
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The presence of multiple repairs suggests it had
been in use for an extended period when it sank. YK
14, like YK 23, was built with oak planks that were
edge-joined to one another with closely-spaced coaks
below the waterline. However, the framing pattern ref-
lects an innovation: instead of alternating floors and
paired half-frames, YK 14 was built with flat, L-sha-
ped floor timbers whose long arm alternated in ori-
entation with each successive frame. This configura-
tion allowed the positioning of floor-futtock joints to
alternate between the frames, thereby avoiding po-
tential points of weakness in the hull. This framing
pattern,12 similar to that used in the late 9th-century
Bozburun ship and 11th-century Serçe Limanı ship,

also allowed for more standardized and easily fabri-
cated frames. 

The least preserved of the Yenikapı merchantmen bu-
ilt during the 10th century and studied by INA, YK 24,
was also the smallest, only 8 m in length and 2.5 m in
breadth. Based on its size, this was probably a small
cargo vessel or fishing boat intended for local use.
(Fig. 10) This ship was built of Turkey oak (Quercus
cerris), with flat, L-shaped floor timbers and planks
edge-joined with coaks. Numerous repairs to the plan-
king and keel of this ship indicate a somewhat dilapi-
dated, aging hull that had seen many years of service. 

12 HARPSTER 2009, 301-310; BASS vd. 2004, 93. 



Fig. 10:  shipwreck
yK 24 during in situ
documentation. 
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Much better preserved, YK 5 com-
prises the bottom and much of the port
side of the ship, and is approximately
14.5 m in length and 5 m in breadth,
with a length-to-breadth ratio of 2.9:1.
This 10th-century merchantman was
built entirely of Turkey oak (Quercus
cerris). Based on its near-pristine con-
dition and a lack of repairs, YK 5 was
probably new when it collided with
galley YK 4 and sank, probably during
a violent storm; the hull of YK 5 was
found resting atop galley YK 4 toward
the eastern end of the excavation site.
(Fig. 11) YK 5 was built with flat, L-
shaped floors. This was preferred for
producing a wider and more flat-botto-
med hull shape, likely in an effort to
maximize cargo capacity. YK 5 planks
were edge-joined with widely-spaced
coaks below the waterline.  

Of the 31 merchant vessels recovered
at Yenikapı, only three were found with
much of their cargo still present. One of
these, YK 1, was the first shipwreck
discovered at the site. The area above
and around the wreck was covered with
dozens of Ganos-class wine amphoras,
many of which survived intact. The re-
mains indicate that the ship engaged in
regional trade in the Sea of Marmara in
the late 10th and early 11th centuries13.

The presence of cargo as well as two
iron, Y-shaped anchors at the shipís
bow strongly suggest that the ship sank
during a storm and was quickly cove-
red with a thick layer of sand, thus pro-
tecting the valuable iron anchors from
the notice of salvors. (Fig. 12) The in-
tact YK 1 anchors are one of the only
three sets of anchors found in associa-
tion with any of the shipwrecks exca-
vated at the site.

13 GÜNSENİN 2009, 147.

TINA  
Maritime Archaeology Periodical



21

Fig. 11:  shipwreck
yK 5 during in situ

documentation. 
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Fig. 12: One of two iron anchors found on shipwreck yK 1.

Of the 31 merchant vessels recovered at Yenikapı, only three were found
with much of their cargo still present. One of these, YK 1, was the first

shipwreck discovered at the site. The area above and around the wreck was
covered with dozens of Ganos-class wine amphoras, many of which survi-
ved intact. The remains indicate that the ship engaged in regional trade in

the Sea of Marmara in the late 10th and early 11th centuries13.
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A noteworthy aspect  of YK 1 is that the starboard
side of the ship was preserved, from the turn of the
bilge up to, and including, the shipís caprail. (Fig. 1)

The ship was built of Turkey oak (Quercus cerris).
It would have been approximately 10 m in length and
3.5 m in breadth, resulting in a length-to-breadth ra-
tio of 2.9:114. It was initially built with techniques
identical to those used in the construction of YK 14,
YK 24, and YK 5, although the keel of YK 1 was
slightly curved or ìrockeredî, which would have re-
sulted in a more rounded hull. (Fig. 13) Similar to the
planking of many of the other merchantmen, the YK
1 planking was edge-joined with closely-spaced co-
aks below the waterline. Above the waterline, the
side of the ship was strengthened longitudinally with
four, half-log wales. At some point during its life-
time, the ship was subjected to a major overhaul, in
which the sides were raised by about 60 cm to in-
crease the vesselís freeboard. During the overhaul, 12
secondary futtocks were inserted between the shipís
16 existing futtocks, providing a framework sup-
porting the newly-added strakes and caprail15.

In overview, these six Yenikapı merchantmen ref-

lect a gradual progression in the transition from
shell-based to skeleton-based shipbuilding that oc-
curred in the second half of the first millennium. All
of these merchantmen were built with edge-fastened
planking below the waterline, primarily with shell-
based techniques, while the ship was built primarily
according to skeleton-first techniques above the wa-
terline, with planking attached to pre-assembled fra-
ming. This mix of shell-based and skeleton-first
techniques is typical of transitional shipbuilding of
this period. 

14 LIPHSCHITZ           PULAK 2009, 
166-167.
15 The planking used to extend the ship’s
sides was made from a variety of less
rigid, non-oak species such as oriental
plane (Platanus orientalis), Turkish pine
(Pinus brutia), and poplar (Populus 
nigra or Populus alba), see 
LIPHSCHITZ         PULAK 
2009, 166-67.

Fig. 13: Preliminary
reconstruction of
shipwreck yK 1,

with hypothetical
rig.  reconstruction:
c. Pulak; graphics:

s. Matthews.
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T
he Yenikapı shipwrecks are the first direct archaeological
evidence for ships associated with the trade, economy, and de-
fense of the Byzantine capital. Although Byzantine-period

ships have been excavated elsewhere in the Mediterranean, no other
site has provided so many well-preserved vessels from this period.
Understanding the transition from shell-based to skeleton-based ship-
building has been particularly problematic due to the relative lack of
well-preserved, fully excavated shipwrecks available for study and
comparison. The Yenikapı shipwrecks promise to add a significant
body of new information toward elucidating this complex process,
due both to the large number and varied types of ships discovered at
the site and to their exceptional state of preservation. Preliminary re-
search indicates that the long, sleek galleys, built primarily of wide

and long planks of flexible pine, were specifically designed to result
in flexible, fast and highly maneuverable vessels. The merchantmen
at Yenikapı, in contrast, were usually built of oak; based on their de-
sign, shipwrights strove to create a strong, sturdy vessel that maxi-
mized cargo capacity. Altogether, these ships show that the develop-
ment of Mediterranean shipbuilding in late antiquity was a more
complex process than previously thought. Byzantine shipwrights
seem to have been adapting to the often harsh economic circums-
tances and political conditions of their times by retaining some aspects
of older technology and traditions while experimenting with or mo-
difying others. As post-excavation research continues on these ves-
sels from Yenikapı, nautical archaeologists will be better able to un-
derstand how and why these changes took place.

CONCLUSIONS
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YENiKAPI
SHIPWRECKS EXCAVATION 

AND STUDIES
* U F U K  K O C A B A Ş



hirty seven shipwrecks dated to Byzantine Period have been discovered in the
district of yenikapı, Istanbul. they were found by the Istanbul archaeological
Museums during a rescue excavation that started in 2004. considered the lar-
gest medieval shipwreck collection in the world, these wrecks have survived due
to the sedimentation of the theodosian harbour caused by the lykos stream.
the wrecks provide us with invaluable information on Byzantine period
ship typology, shipbuilding technologies, and their constructional evolution.  

SUMMARy
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t H E O D O S I A N  H A R B O U R :  D I S C O V E R Y,  
E X C A V A t I O N  A N D  H I S t O R Y

Considered one of the most important cities of the
Mediterranean world since its re-foundation as the ca-
pital of the Roman Empire in the fourth century AD,
Istanbul has been the capital city of three great world
empires, and the grandest city of the Republic of Tur-
key. Istanbul has been the stage for the coexistence
and clashes of the occidental and oriental civilisati-
ons and different cultures. In the long course of its
history, Istanbul has grown beyond the Theodosian
walls into a cosmopolitan and gigantic city of 15 mil-
lion inhabitants. As the old city transformed into a
metropolis, one of the biggest problems became
transportation. Before the start of construction at

‹sk¸dar, Sirkeci, Sultanahmet and Yenikapı for the
Metro and Marmaray projects, designed to resolve
many transportation problems, the Directorate of Is-
tanbul Archaeological Museums launched archaeolo-
gical excavations at these sites . 

In the course of these excavations, the most exten-
sive archaeological excavations in the history of Is-
tanbul, the largest medieval harbour of the city has
been uncovered at Yenikapı, where a central station
will be built (Fig. 1). Known as Portus Theodosiacus
( i.e. the Theodosian Harbour) in the written sources,
the site has presented us with discoveries deserving of
a capital cityís harbour and beyond, with priceless ar-
tifacts related with  seafaring, trade, and ships of the
Byzantine period.

28
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Fig. 1. a view from excavation; one of the stone
docks on the front, a shipwreck tent at the back.

* Assoc. Prof. Dr. Ufuk Kocabaş. Istanbul University Letters Faculty Department of Conservation and Restoration of Artefacts
Division of Conservation of Marine Archaeological Objects Ordu Caddesi, Laleli-Fatih, İstanbul-TURKEy.
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The excavations confirmed that the harbour
was established in this former cove, and then sil-
ted in by the Lykos (Bayrampaşa) stream trans-
posing the site to  about 300 m from todayís
shoreline. Approximately 50 archaeologists and
600 workers had been working on the archaeo-
logical salvage excavations at Yenikapı covering
a construction area of 58.000 m2. Istanbul Arc-
haeology Museum has also been collaborating
with several national and international universi-
ties and institutes which provide scientific sup-
port through various disciplines such as nautical
archaeology, conservation, osteo-archaeology,
archaeo-botany, geology, philology, dendrochro-
nology, prehistory, and anthropology. 

As expected.  the excavations first revealed Ot-
toman remains. The area between todayís Mus-
tafa Kemal and Namık Kemal Avenues has been
known as Langa Bostanı (Langa vegetable and
fruit gardens) since Ottoman period (Fig. 2). The
Langa or Vlanga was a neighbourhood where the
non-Muslim Ottoman population, mostly made
up of Jewish families, lived1. As the excavations
progressed archaeologists uncovered profound
Byzantine material beneath the Ottoman remains.
Soon after, the site was understood to be the
Theodosius Harbour previously known from the
literary sources.  Named after Byzantine empe-
ror Theodosius I, the harbour was established at
the mouth of Lykos stream which includes Zone
XII of the city (Fig. 3). Although there are doubts
regarding the harboursí precise location due to an
earlier harbour at the same area, it is commonly
accepted that the earlier Eleutherios Harbour,
which dates to Konstantin I period (272-337) the
precursor to the Theodosius harbour. Petrus
Gyllius agrees that the Theodosian Harbour was
established at the same location that the Eleuthe-
rios Harbour was previously located2. Excavati-
ons by Istanbul Archaeology Museum supports
this idea on the basis of earlier remains and arte-
facts uncovered at the west end of the site3. 

1 KÖMÜRCİYAN 1988, 3; İNCİCYAN 1976, 4-5.
2 GYLLIUS, IV.
3 ASAL 2007.

Fig. 2.  Map of constantinople and the harbour of theodosius
that was drawn by a geographer from Florence; christopher
Buondelmonte 14th-15th century. 

Fig. 3. Map of constantinople in the era of theodosius the first
that is separated to 14 regions. 



The most telling remain here is a 51 m-long and
4.20 m-wide wall built with ashlar blocks and
khurasan mortar. Another diagnostic feature is an ex-
posed 11 m long vaulted structure. Furthermore,
breakwater and quay stones exist with two parallel
rows of wooden pilings extending 43 m in front of
the quay belonged to a pier4.   

According to the textual evidence; the presence of
two granaries on the east of harbour; Horrea Alexan-
drina and Horrea Theodosiana indicate this was a
commercial harbour, receiving ships loaded with
mass cargoes of grain from Alexandria. It is known
that the grain trade was active until the Arabic con-
quest of Egypt on AD 641. Grain ships from Egypt
were sailing directly to  Constantinople until the reign
of ?ustinianos. Due to strong seasonal wind and cur-
rents in the Dardanelles strait, the ships had to wait
for the safer weather conditions. In order to avoid
such delays, granaries were built at Tenedos Island by
the emperor ?ustinianos. Thus bigger ships unloaded
their cargoes without waiting in the Dardanelles strait
while smaller ships were shuttling between Tenedos
and the capital. In addition to the grain trade, con-
struction materials such as marble from Proconnesos,

tiles, bricks, timbers, and other food supplies were
brought to the Theodosian harbour to meet the grow-
ing demands of Constantinople5.

Y E N İ K A P I  S H I P w R E C K S  
37 shipwreck have been uncovered at Yenikapı site.

These represent the largest medieval shipwreck col-
lection ever found in a single site. Besides the
Yenikapı shipwrecks have survived well as they were
buried in the silt brought by the Lycus Stream. The
Istanbul Archaeological Museums turned to Istanbul
Universityís Department of Conservation of Marine
Archaeological Objects to handle the conservation
and fieldwork of most of the shipwrecks6. Depart-
mentís   director Dr. Ufuk Kocabaş and his team of
departmentís staff, full time specialists and Istanbul
Universityís graduate students have been working for
more than seven years at the Yenikapı excavation site
to document and raise the shipwrecks (Fig. 4-5). 

4 KIZLTAN 2010; GÖKÇAY 2007.
5 MÜLLER-WIENER 1998, 18.
6 The fieldwork of the eight of the Yenikapı shipwrecks were
carried out by a team of Texas A&M University led by Dr.
Cemal Pulak.

Fig. 4.
cleaning and
documentatio
n work on
largest cargo
ship of the
excavation
site; yK22. 
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The information on the origins of the shipwrecks
is limited. With a goal of ascertaining the geograp-
hical regions in which the ships were built, approxi-
mately 2800 samples were taken from the ship tim-
bers and analysed at Istanbul Universityís Forestry
Faculty by Prof. Dr. Ünal Akkemik7. Akkemik re-
ports that most of the ship timbers are of oak, pine,
chestnut, and ash trees, all of which are common in
the western and northern Anatolian region. The wide
distribution of these species throughout the Medi-

terranean region prevents more precise suggestions
for the home ports of the Yenikapı ships.    

For the accurate dating of the ships 14C analyses
were performed by Oxford Universityís Radiocarbon
Acceleration Unit (ORAU). In addition dendrochro-
nological  analyses have also been planned for grea-
ter dating precision.   

7 AKKEMİK 2008, 201-212.

Fig. 5. cargo of yK12 shipwreck that consist of amphorae and personal belongings.
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E X C A V A t I O N ,  I N  S I t U  D O C U M E N t A t İ O N  A N D  L I F t I N G

The excavation of a shipwreck at the Yenikapı site began with set-
ting up a temporary tent over the wreckage in order to protect water-
logged ship timbers from the drying and damaging effects of direct
sunlight. A secondary measure taken for to avoid drying of the wa-
terlogged wood was to install a sprinkler system for round-the-clock
misting of the timbers. After carefully removing any sediment from
fragile timbers with water and hand-tools, a standard procedure con-
sisting of in situ documentation, plan and section drawings, 3d mo-
delling, 1:1 scale acetate drawings, photomosaic micro-site
construction, video recording and cataloguing are applied8 (Fig. 6)

After detailed documentation labelled timbers forming the hull
structure such as frames, planks, keel, stem or sternposts are gently
disassembled (Fig. 7).

8 ÖZSAİT-KOCABAŞ 2010a; ÖZSAİT-KOCABAŞ 2008, 37-72.

Fig. 6. a detail from total station work that provides 3d field drawings.

Fig. 7. Parts of the shipwrecks were disman-
tled and placed in special wooden cases, me-
anwhile hand drawings in progress.
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Specially designed mould-like carriers
are used to dismantle plank strakes in
order to maintain the original angle of
hull curvature (Fig. 8) Disassembled tim-
bers are placed in separate wooden boxes
and transferred to fresh water tanks for
the desalination process. 

Conservation and reconstruction proce-
dures of the shipwrecks have been carried
out at Istanbul Universityís Ship Conser-
vation and Reconstruction Laboratory
and the on-site ìIU Yenikapı Shipwrecks
Research Centreî (Fig. 9) founded with
the support of ìIstanbul Metropolitan Mu-
nicipalityî and ìIstanbul Universityís Sci-
entific Research Projects Unitî9.

POSt EXCAVAtION DOCUMENtAtION
The first stage of reconstruction work

aims to gain a better understanding of the
construction techniques of each ship. It is
unfortunate that neither detailed descrip-
tion regarding the medieval shipbuilding
nor any sketch or plan of a medieval ship
exists among the historical sources. 

The present information on nautical life
of the period is limited to a small number
of iconographic examples and literary so-
urces vaguely referring to some of the
ship types. The lack of sufficient histori-
cal evidence dictates a need for detailed
examination of each shipwreck. 

Therefore digital reconstructions sho-
wing the possible original hull and rig-
ging have been made on the basis of the
careful examination of surviving remains
(Fig. 10). Using digital reconstructions,
the original dimensions of a shipwreck,
such as draught, overall length, length at
the waterline, breadth, depth, etc. may be
estimated with some certainty. 

Fig. 8. Planks were placed on the “l” shaped carriers to avoid loss of any
part of woods and original curved shape. 

Fig. 10. locating of nails and labelling. 

Fig. 9. Istanbul
university
yenikapı
shipwrecks
Project
laboratory
near excavation
site and
preservation
pools for the
shipwrecks.

9 KOCABAŞ ÖZSAİT-KOCABAŞ 
KILIÇ 2012.
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Detailed recording of the surviving ship timbers are
made with a 3-D digitizer called, FaroArm are made.
This technology has been used in the field of archa-
eology for the first time in Turkey by Istanbul Uni-
versityís Project team (Fig. 11). Ascertainable details
of each timber, such as fastenings, joints, angles, tool
marks, corrosion stains, etc. are all recorded using the
laser scanner. Each digitized timber can then be used
to create 3-D images of ship timbers10.

GENERAL CHARACtERİStİCS OF tHE YENİKAPI SHİPwRECKS
The Yenikapı shipwrecks provide us with invaluable

information on shipbuilding technologies and shipbu-
ilding evolution over time. The ongoing research of
shipbuilding experts from Istanbul University reveal a
broad range of shipbuilding techniques from traditio-
nal shell-based approaches to skeleton-based appro-
aches as well as a mixed construction technique of the

transitional period combining both approaches. Re-
search has shown that the planks of some shipís hulls
were edge-joined with coaks, while planks of other
ships show characteristics of the transitional period,
locked in place with wooden pegs. In a third group of
ships, probably of skeleton-based construction, no
evidence of edge-fasteners were found in the joining
of the planking. Use of diverse construction techni-
ques in some ships dating from the same period sug-
gests the presence of local differences and a
non-linear progression of approaches11. Progress in
scientific research on the Yenikapı shipwrecks will
certainly contribute to discussions of shipbuilding
processes, revealing many technical details that have
been previously unknown.

10 ÖZSAİT-KOCABAŞ 2011a.
11 ÖZSAİT-KOCABAŞ 2011a.

Fig. 11. a digitizer
called Faro arm
provides 3d
drawings of the
shipwrecks. 
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According to the initial results, in shipwrecks YK
34 and YK 35 the planks of the hull were fastened
with wooden dowels using locking pins whereas in
YK 22 the planks were fastened without using any
locking pins.

In the excavation area of Yenikapı, a majority of the
shipwrecks are those which were edge-fastened using
dowels. Shipwrecks YK 3, YK 6, YK 7, YK 8, YK 9,
YK 12, YK 13, YK 15, YK 16, YK 18 and YK 20 are
considered to have been built using mixed construc-
tion techniques of the transitional period.

The excavations have also yielded three shipwrecks
without any edge fastenings between  planks. There is
evidence that shipwrecks YK 17, YK 27 and YK 29

were built using the skeleton-based construction tech-
niques.

C A R G O  S H I P S
According to the preliminary evaluations, Yenikapı

shipwrecks can be divided in two groups. The first
group is represented by cargo ships in various dimen-
sions dating from the fifth to the tenth centuries. These
ships have flat bottom sections and rounded hulls and
likely carried one sail, probably a lateen rig, placed
near the bow. On the basis of their relatively small
sizes most of the ships would have been used over
short distances. It is possible that some ships would
have functioned as fishing vessels

Fig. 12. In situ position of yK12 with her cargo which is exceptional. 
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Fig. 13. cleaning work on yK34. remaining pillars of a pier has been paled on the shipwreck. 
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At least four of the cargo
ships were found with the car-
goes intact (Fig. 12-13). The
reason for the sinking of these
four ships remains unclear.
The rest of the ships were
found without cargoes, anc-
hors, or rigging equipment
and were probably abandoned
in the harbour after a long pe-
riod of service12.    

G A L L E Y S
Six galleys or oared vessels

constitute the second group of
Yenikapı shipwrecks. There
were no original examples of
this type prior to the Yenikapı
excavations and the information
on this type of Medieval vessel
was limited to scanty literary
evidence. These first archaeolo-
gical examples of medieval gal-
leys exhibit quite different hull
forms than the cargo ships. 

They are approximately 28
meters long and narrow. These
hull designs must have provi-
ded greater speed and mano-
euvrability13. The Yenikapı
galley type vessels can be asso-
ciated with the ìgaleaî mentio-
ned in Byzantine texts and
these would have served the
Byzantine navy as scout ves-
sels escorting ìdromonsî, the
main type of warship of the
empire14. (Fig. 14).

12 ÖZSAİT-KOCABAŞ 2010b;
ÖZSAİT-KOCABAŞ 2011b, 137–
148; KOCABAŞ 2012, 1-5.
13 ÖZSAİT-KOCABAŞ -
KOCABAŞ 2008, 97-186.
14 SAKELLIADES 1997, 47-54;
PRYOR - JEFFREYS 2006;
PULAK 2007, 128-141.

Fig. 14. yK16;
a combat vessel
that called
Galley (Galea) 



Maritime Archaeology Periodical

TINA  

38

C O N S E R V A t I O N  
Due to a thick layer of muddy

sediment, the Yenikapı shipw-
recks were found in a relatively
good state of preservation in
comparison with other wrecks
found underwater in Mediterra-
nean region. However, regard-
less of their fair condition, it is
unwise to store or display any
waterlogged ship timber without
conservation and restoration pro-
cedures as natural drying will re-
sult in irreparable damage to the
ships. Biological and taphono-
mic activity has resulted in diffe-
ring levels of degradation on the
cell structure of the timbers du-
ring the course of many centuries
and must be counteracted thro-
ugh conservation processes. 

The conservation procedure
begins immediately as the wrecks are brought to day
light. In order to avoid cracks and shrinkage on wa-
terlogged timbers due to drying out, a temporary tent
with a sprinkler system is set on the wreck site to ma-
intain high relative humidity at site during the field-
work. The ship timbers removed from the site are
kept in fresh water tanks and thereby desalination

procedure is started.The levels
of degradation, the causes of
degradation, and maximum
water contents are identified
via ESEM (Environmental
Scanning Electron Micros-
cope), XRF (X-ray Fluores-
cence), XRD (X-ray diffrac-
tion), ICP-MS (Inductive
Kapling Plasma) analyses. Af-
ter this stage the iron compo-
unds on timbers are removed
by chemical and mechanical
methods (Fig. 15). The most
crucial stage of the conserva-
tion procedure is the impreg-
nation of chemicals into the cell
structure of the wood to rep-
lace water in the cell structure
and provides mechanical
strength. A synthetic resin, Pol-
yethylene Glycol (PEG) and

Kauramin (melamin formaldehid) solution are chosen
as the impregnation chemical for Yenikapı wrecks in
accordance with industry standards (Fig.16-17). Fol-
lowing this lengthy procedure, drying techniques will
be applied and reassembly of ship timbers for the fu-
ture public exhibitions will be possible15. 
15 KOCABAŞ 2010, 23-33.

Fig. 15. chemical and mechanical cleaning on keel before
conservation.
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Fig. 16. Woods are being conservated
by using Kauramin method.

Fig. 17.  PeG solution is being poured
into the conservation tank. 

T
hirty-seven shipwrecks uncovered during the Yenikapı arc-
haeological excavations, dating from 5th to 10th centuries,
constitute the largest medieval shipwreck collection ever

found in a single site. The temporal differences exhibited by the
shipwrecks provide a unique opportunity to understand the deve-
lopment of shipbuilding traditions and technologies in the Medi-
terranean region. Although the results are preliminary, there are
many construction details which do not exist in the present litera-
ture. Widely discussed and debated subjects in the field of nautical

archaeology; transition from shell-based to skeleton-based shipbu-
ilding techniques and possible reasons behind this transition, are be-
ing reviewed based on the new evidence from the Yenikapı exca-
vations. 

Our ultimate goal is to make Istanbul own the largest ancient
shipwreck collection in the world. No doubt, this collection will att-
ract numerous Turkish and foreign visitors and will contribute to the
national economy when displayed in a museum to be founded in the
future, adding new value to the cultural heritage of Turkey.

I
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the director of Istanbul Archaeological Museums, vice direc-
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shipwrecks excavation. Besides, I would like to thank Dr. Işıl Öz-

sait-Kocabaş; project assistants Evren Türkmenoğlu, Taner Güler,
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* H A y A T  E R K A N A L  -  V A S I F  Ş A H O Ğ L U  -  İ R F A N  T U Ğ C U

“İzmir Region Excavations and Research
Project1” was begun in 1992 with Urla/Liman
Tepe Excavations led by Hayat Erkanal. Ex-
cavations have been ongoing since 2006 by
Ankara University Research Center for Mari-
time Archaeology (ANKÜSAM)2 that has
now completed its institutionalization process.
The project consists of four excavations on
land, of which two were completed, two on-
going, and an underwater excavation.

The most extensive of these excavations
takes place at Liman Tepe, İskele Quarter in
the Urla District of the İzmir Province. Exca-
vations at this site have revealed eight cultural
layers to date. The site was inhabited continu-
ously from the Chalcolithic Period3 through
the Roman Period4 without interruption. The
strong fortification system revealed at Liman
Tepe dates to the 3rd Millenium BCE. The
architectural structures reflect a presence of a
central administrative authority, and the arc-
haeological finds reflect relations with central
Anatolian cultures, as well as with cultures
from overseas countries, and suggests the cen-
ter was one of the most important Aegean
ports in pre-history5.

1 İzmir Region Excavations and Research Project
(IRERP) is coordinated and executed by Ankara Uni-
versity Research Center for Maritime Archaeology
(ANKÜSAM). All the work performed within this
scope is supported by the Ministry of Culture and Tou-
rism of the Republic of Turkey, Ankara University Rec-
torate, Faculty Of Languages, History And Geography
of the Ankara University, Turkish Historical Society,
The Turkish Institute of Nautical Archaeology (TINA),
Institute for Aegean Prehistory (INSTAP), INSTAP-
SCEC, and Urla Municipality. 
2 http://ankusam.ankara.edu.tr
3 A stratified sequence is observed dating from the 5th
Millenium BC to the Roman Period without interrup-
tion. Please see ERKANAL 1999 326.  
4 For Liman Tepe stratigraphic sequence, please see
ERKANAL - GÜNEL 1996 310; ERKANAL 1999,
326 vd.; G‹NEL 1999, 43, Tab 1;  ŞAHOĞLU 2005,
Fig 2
5 ERKANAL – ŞAHOĞLU 2012. Fig. 1 – topographical map of liman tepe showing the excavation areas.

* Prof. Dr. Hayat Erkanal - Research Center for Maritime Archaeology (ANKÜSAM), Ankara University Harbiye Caddesi No. 2,
Denizli Mahallesi, Çeşmealtı - Urla, İZMİR
Assoc. Prof. Dr. Vasıf Şahoğlu - Research Center for Maritime Archaeology (ANKÜSAM) & Faculty of Language History and 
Geography, Department of Archaeology, Ankara University 06100, Sıhhiye, ANKARA
Research. Assist. Dr. İrfan Tuğcu - Department of Archaeology, Osmaniye Korkut Ata University, OSMANİyE.
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Fig. 2 – aerial photo of liman tepe / Klazomenai showing the submerged breakwaters. (Photo: hakan Çetinkaya)
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Fig. 3 – Painted pottery dating
to archaic Period (liman tepe

underwater excavations)

Liman Tepe survived as Klazomenai throughout the
Classical Era.

Upon discovery of various submerged architectural
features just north of Liman Tepe in 1995 using aerial
photographs, documentation of the remains were im-
mediately initiated. Parts of the Bronze Age settlement
were thought to have sunk due to tectonic subsidence6,
but further research suggested that the architectural re-
mains belonged to the facilities of an archaic harbor of
Klazomenai. The joint underwater archaeological ex-
cavations of Ankara and Haifa Universities of the re-
mains were carried out between 2000 and 2006. The
underwater excavations and research has been conti-
nuing as an ANKÜSAM project since 2007.    

The initial excavations focused mainly on the bre-
akwater that encompassed the harbor. The breakwater
structure is approximately 100 m long, and it has a
width of up to 35 m. The advantages of using the bre-
akwater were justified to a degree after the excavations

performed between 2000-2006 (fig. 1-2).
A trench of 10 x 10m was dug in area E,  south of

the breakwater, and within the limits of the harbor in
2007 for identifying the first construction and use
phases of the harbor facilities encompassed by the
breakwater. In 2012, a new trench immediately adja-
cent to the former was dug (area F) to expand the ex-
cavation area. These excavations were aimed at
revealing the harbors stratigraphic sequence and con-
tinued through 2013, with more excavation plan for
upcoming years7 (fig. 1-2). 

The earliest construction date of the harbour facility
may go back as early as late 7th century BCE. The har-
bour was intensively used during the Archaic Period
(fig 3-6), then it may have been abandoned during the
5th century BCE, only to be intensively used again du-
ring the 4th century BCE (fig. 7).
6 ERKANAL – GÜNEL 1997, 248.
7 ERKANAL vd. 2010; ERKANAL vd. 2012; ŞAHOĞLU 2010.



Both 6th century and 4th century harbour floors
have yielded particularly unique archaeological as-
semblages.  

Considering the floor where Roman Period sherds
that belong to large pithoi are revealed, three diffe-
rent periods of use were identified for the harbor.
These pithoi sherds found, at Area A1, Area E, and
Area F, were documented and temporarily replaced
underwater for preservation. 

All sherds were later brought to Area A1, enumera-
ted, and reburied. After completion of the well- equip-
ped restoration laboratory building on the new
campus of ANKÜSAM (supported by TINA, the Koç
Foundation and Urla Municipality), the sherds will
be gradually taken out of the sea for necessary pre-
servation and restoration work. 

Due to the coastline formation, we focused on the
possibility of a parallel construction breakwater. The
potential area for a second breakwater was approxi-
mately 300 m west to the currently excavated break-
water of the Classical Period, in the area where the

modern Urla breakwater lies. Following evaluation
of several aerial photographs, we identified the pre-
sence of a second breakwater with a large section left
underneath the modern breakwater, and with similar
features to the Classical period breakwater (fig. 2).
The second breakwater is important for understanding
the size of the ancient harbor. The coastline length en-
compassed by the two breakwaters is approximately
500 m. A harbor structure this size clearly reveals the
maritime power of the ancient city of Liman Tepe /
Klazomenai (fig. 2). 

The harbour floors at Areas E and F date to the 4th
and 6th Century BCE respectively and have yielded
artifacts that were much better preserved compared
to any site on land across Turkey. Although restora-
tion and conservation of metal, wooden components
and pottery take a considerable amount of time, they
are all being performed in the laboratory of ANKÜ-
SAM. Once the conservation and restoration proces-
ses are completed, we anticipate the artifacts to be
displayed at the Archaeology Museum of İzmir.   
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Fig. 4 – “Wild goat style” pot-
tery fragment dating to arc-
haic Period (liman tepe
underwater excavations)



Following completion of the
construction for ANKÜSAM’s

Urla campus in 2014, the under-
water research projects of Erythrai
and Teos will be accelerated and
continued under the auspices of the
research center. We are currently
planning to perform an excavation
in one of the Ottoman Period
shipwrecks recently identified as a
result of the surveys in the area,
and we are also planning on com-
pleting documentation of ancho-
rage sites which were also found
during underwater surveys. Geo-
morphological work performed in
co-operation with McMaster Uni-
versity will continue in 2014 both
on land and underwater, particu-
larly in the area where the second
breakwater was identified.

Fig. 7 – Black glazed
pottery dating to the
4th century Bc
(liman tepe under-
water excavations)
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Fig. 5 - Painted pottery dating to archaic Period
(liman tepe underwater excavations)

Fig. 6 – Parfume bottle in the shape of a warrior
head with a helmet dating to archaic Period
(liman tepe underwater excavations)
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Over a period of five years, hundreds of
dives were performed in the Aegean, and Western
Mediterranean regions, within the scope of the
ìTurkeyís Shipwreck Inventory Projectî conducted by
the Institute of Marine Sciences and Technology at
Dokuz Eylül University, and supported by
TÜBİTAK, the Ministry of Culture and Tourism, and
additionally by TINA (Turkish Underwater Archae-
ology Foundation). The project was carried out on the
Koca Piri Reis Research Vessel of the Institute of Ma-
rine Sciences and Technology, Virazon, the research
vessel of the Institute of Nautical Archaeology (INA),
and other locally rented boats. 

Based on our surveys, over 100 shipwrecks
located between the Dardanelles Strait (Çanakkale
Boğazı) in the north, and Bozyazı of Mersin in the
south, were recorded in the “National Geographical

Information System” developed by our institute. This
paper reports on some of these shipwrecks. 

1 .  H E L L E N I S t I C  S H I P w R E C K  I N  
M A R M A R I S  B O z B U R U N  P E N I N S U L A

Over the course of this project we have sur-
veyed many sites for the first time, and also explored
other sites based on information obtained from
sponge divers, fishermen, and local authorities. The
Bozburun peninsula, near Marmaris, is among the re-
gionís most intensively surveyed areas. The waters
around the peninsula and surrounding areas were in-
vestigated by scientific teams performing using re-
cent deep sea search technologies. As a result of these
surveys, shipwrecks were found at depths between 70
and 90 m,1 beyond normal SCUBA diving limits.

1 ROYAL  2006, 195-217; ROYAL 2008, 88-97; ROYAL –
McMANAMON 2010, 327–344.

* H a r u n  Ö z d a ş  -  n i l H a n  K ı z ı l d a ğ

* Assoc. Prof. Dr. Harun Özdaş, Dr. Nihan Kızıldağ.
Maritime Sciences and Technology Institute, Dokuz Eylül University, Bakü Blv. No: 100 İnciraltı, İzmir.

MARMARiS BOzBURUN
PENINSULA SHIPWRECKS
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We detected broken amphora pieces dated to vari-
ous centuries during our shallower dives to scuba lim-
its whereupon we decided to perform a more detailed
search of the surrounding area. We found a large num-
ber of mushroom-rim amphorae on the sandy and
rocky sea floor at a depth of 40 m with an adjacent as-
cending slope (Fig. 1-2). The amphora pieces were
first identified at a depth of 25 m on the slope, and
they continued down to the deep sandy section.

Fig. 2  amphora bottom piece

Fig. 1  amphora neck piece
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Scattered amphorae were identified in two groups. A
small amount of kitchen wares were also found among
the finds, presumably belonging to a ship that had been
looted over the years. It appears that a large portion of
the shipís cargo was made up of mushroom-rim am-
phorae as well as kitchen wares concreted to the rocks.
In the area of the shipwreck that we dated to late 4th
century BC (Hellenistic Period), approximately 30 bro-
ken amphorae was observed. These amphorae, known
as “Solokha I”2 were produced on the island of Kos.
Numerous ballast stones were also observed in the
shipwreck area.

The remains related to the shipwreck were scattered
over an area approximately 150 m2 in size. A majority
of the amphorae on the slope were concreted to the
rocks. A similar type of amphora have been found on
shipwrecks located near Çeşme and Gökova, suggesting
this type of amphora was commonly traded in the region.
Accordingly, we identified a shipwreck that will provide
important data about the trade routes of the region. We
suspect that intact samples may lie at deeper depths, we
were unable to perform deeper dives due to weather con-
ditions. However, we can say that our survey of the im-
mediate area was adequate. Our efforts to find any
anchors associated with the shipwreck were fruitless. 

2 .  B Y z A N t I N E  S H I P w R E C K  I N  
M A R M A R I S  B O z B U R U N  P E N I N S U L A

We focused our research on the southern section of the
survey area based on the initial discoveries. Traces of a
second shipwreck were identified which are better pre-
served than the aforementioned Hellenistic shipwreck.
This shipwreck was located approximately 100 m off the
shore and lies on the steep slope, between 15 m and 35
m. We discovered several widely scattered LR1 type am-
phora3 pieces on the rocky seafloor at 15 m depth (Fig 3-

5). As we followed the trail of amphora pieces
downslope, we identified approximately 30 broken am-
phorae scattered and concreted to the rocks.

2 LAWALL 2000, 66-67; NØRSKOV – LUND 2002, 56-68; LA-
WALL 2004, 451-453; GEORGOPOULOU – NODAROU – KİLİ-
KOGLOU 2008, 1049-1061.
3 BASS – VAN DOORNINCK 1982, 155-157; ALPÖZEN – ÖZDAŞ
– BERKAYA 1995, 113.

Fig. 3 an
intact

amphora

Fig. 4 Kitchen pot

Fig. 5 am-
phora
pieces
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Approximately 40-50 amphorae of the same
type were discovered immediately ahead of the
same spot, in the cracks and crevices between the
rocks, at a depth of approximately 35-40 m, along
with a few kitchen pots and a large number of bal-
last stones of various sizes. 

The ceramics were scattered over an area of ap-
proximately of 200 m2. Based on these data, it is
assumed that the remains belonged to a small trade
ship carrying the ceramic cargo and possibly con-
tained perishable organic products as well. The
shipwreck was dated to the 6th or 7th century AD
based on the cylindrical amphorae with parallels
used during the early Byzantine period.4

When no further archaeological finds were un-
covered during surveys performed to the imme-
diate north or south of the shipwreck site, we
decided to relocate the survey to farther north,
and focus our search on the coasts closer to the
Marmaris Gulf. 

3 .  L A t E  H E L L E N I S t I C  S H I P w R E C K  I N  
M A R M A R I S  B O z B U R U N  P E N I N S U L A  

Once again we found the remains of a shipwreck
on a steep slope during the survey performed in
this region. We detected hundreds of amphorae
concreted to each other and scattered over a large
area. Amongst the searches we performed during
this survey, the most intense assemblage was lo-
cated at this shipwreck site.

The amphorae and other finds of the shipwreck
are located on a sloping, rocky sea floor at a depth
of 15-27 m (Fig. 6-10). The remains of the ship-
wreck continue in a long straight line at the bot-
tom of the slope and are scattered over an area of
approximately 150 m2. Most of the visible remains
on the surface of the substrate were concreted to
each other, and the scatter continued on the sandy
seafloor at the base of the slope. This gave us the
impression that intact artifacts may be lying under
the sand, but this remains unconfirmed. 

4 LEIDWANGER 2013, 183-186; LEIDWANGER 2007,
308–316; ŞENOL 2003, 85; ARTHUR – ÖREN 1998, 193-
212; BASS – VAN DOORNINCK 1982, 155; VAN DOOR-
NINCK 1989, 247-257; VAN ALFEN 1996, 192.

Fig. 6 General view of the
hellenistic shipwreck

Fig. 8 Pile of rhodian and
others amphorae

Fig. 9 an intact rhodesian
amphora 

Fig. 7 Piece of Kos amphorae 

Fig. 10 an overall view of the shipwreck site
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Two different types of amphorae were identi-
fied in the pile Kosian and Rhodian5. The Kosian
amphorae date to the 2nd century BC6 and the
Rhodian examples date to the late 2nd or early
1st century BC7, which is the Late Hellenistic Pe-
riod. Although there are many ballast stones as
well as various types of dishes, bowls, and other
kitchen wares around the shipwreck, the shipís
anchor(s) could not be located during the survey. 

4  A R C H A I C  C Y P R U S  S H I P w R E C K  I N  
M A R M A R I S  B O z B U R U N  P E N I N S U L A

We encountered one more significant find as
we expanded our survey site further north, a
Cypriot shipwreck dated to Archaic Period. Thus,
we have found the third presently known Cypriot
shipwreck from the Archaic Period along the
Anatolian coast. The previous two Cypriot ship-
wrecks were identified by INA8.

At least 60 pieces of basket-handle amphorae,
approximately 30 mortar-type pottery pieces
were identified in addition to many broken am-
phora pieces (Fig. 11-13). Given the rarity of the
Cypriot shipwreck, samples were taken from the
basket-handled amphorae for petrographic analy-
sis. The basket-handle amphorae in the ship-
wreck have been dated between the late 7th
century BC and the early 6th century BC9. The
shipwreck remains lie between 3 m and 15 m
depth and are scattered over an area of approxi-
mately 120 m2. The ship probably sailed from
Cyprus, and then was caught by a storm and
struggled to shelter at this bay, but hit the rocks
and sunk.

We also found Kosian amphorae piles and
stacks from the Hellenistic period in addition to
Cypriot artifacts during our survey of this ship-
wreck. There are clearly two distinct shipwrecks
at the same site, one belonging to Archaic period
and the other to the Hellenistic period. 

5 MONACHOV 2005, 69-95.
6 ŞENOL 2003, 42.
7 ALPÖZEN – ÖZDAŞ – BERKAYA 1995, 93; 
ARIEL 1988, 31-35. Fig. 12 Mortar-ceramic pot

Fig. 11 Basket-handle amphora pieces



5  A N C H O R A G E  S I t E  
I N  M A R M A R I S  
B O z B U R U N  P E N I N S U L A

Many anchors were de-
tected in addition to the
shipwrecks during the sur-
veys executed around Mar-
maris (Fig. 14). One of the
seven anchors discovered is
a large three-hole stone
form (Fig. 15). This anchor
was made of sandstone and
its dimensions are 150 x 50
x 20 cm. In addition to the
one three-hole stone anchor10, three Y-form anchors11,
and two grapnel anchors12 were discovered. The an-
chors identified in this region were included in our

anchorage location
database. We were un-
able to perform a de-
tailed exploration for
more anchors, but as-
sume that the region
contains many more
awaiting discovery
and study. 

8 BASS 1974, 335;  ROS-
LOFF 1981, 279; PULAK
1997, 313-314; HENTSC-
HEL 2004, 12-13.
9 GREENE – LEIDWAN-
GER – ÖZDAŞ 2011, 60-61;
GREENE – LEIDWANGER

– ÖZDAŞ 2013, 22-34; MASTER 2003, 57, Fig. 7. 
10 EVRIM – ÖKE – TÜRKMENOGLU – DEMIRCI  2002, 
254-267.
11 VAN DOORNINCK 2005, 191-224.
12 RAY 2001, 167.
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Fig. 13 General view of shipwreck Fig. 14 a grapnel anchor

Fig. 15 a three hole stone anchor
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F
our shipwrecks dated from the 6th century BC to the 6th
century AD were discovered during this survey carried out
in the Marmaris/Bozburun region. Institutions such as the

Institute of Nautical Archaeology (INA), and RPM Nautical
Foundation (RPMNF) have also performed surveys earlier in the
same region, and identified shipwrecks of various centuries (4th
century BC ñ 17th century AD). The total number of these ship-
wreck sites does not exceed 15 and represent ships that sank on
important sea-trade routes presumably used for hundreds of years.
We may assume that thousands of vessels sailed on this trade
route based on the number of shipwrecks discovered- represent-
ing a small fraction of total sea traffic. It is generally assumed

that one ship sank each year. As a result of surveys performed by
three different scientific teams at depths between 90 m and 10 m,
it appears that this assumption does not hold true for this area.

Shipwrecks and the other archaeological finds suggest that this
region was an important commercial route for maritime trade.
Considering the individual finds and anchors, we conclude that
this route was frequently used by trade ships that traveled during
a time span from the Archaic Period through present day. 

Other finds that we detected in the region suggest a trade ac-
tivity through Cyprus, Syria (Eastern Mediterranean), Carthage
(Northwest Africa), and Italy, in addition to the regional com-
mercial activity.

CONCLUSION
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T
he ancient harbor of Side has been examined as
part of the Archaeological Underwater Rese-
arch on the Coast of Antalya project launched in

2009, and resumed in 2012 with contributions from the
Turkish Underwater Archaeology Foundation, the sup-
port by G¸ner Kozdere, the director of Side Museum,
and Professor Hüseyin Sabri Alanyalı˝, director of Side
excavations. During the project, we identified 28 sar-
cophagi dating to the 3rd or 4th AD, and three stelae
dating between the 4th to 3rd century BC, about 50 m
off the western breakwater of the Harbor of Side. The
land excavations at Side yielded sections of fortifica-
tions and wall constructions dating to the mid-4th cen-
tury AD. Breakwaters appear to have been repaired
during these construction works of walls re-using sar-
cophagi and stelae from the necropolis area as em-
bankment material. 

S İ D E  A N D  t H E  S E A :

A variety of coins, minted in Side, may indicate how
the sea was embraced. Dolphins were depicted on
many coins with a pomegranate, a symbol which gave
its name to the city. For instance, one particular mint
dating to the 5th or 4th century BC has a depiction of
a dolphin facing left with a pomegranate resting upon
it on the reverse side of the coin (Fig. 1). Another coin
has a pomegranate on the obverse side and a dolphin

on the reverse side, while another coin depicts a po-
megranate on the obverse side, and a dolphin and a
human eye on the reverse side. The use of dolphins and
sea motifs on coins minted at Side began during the
5th century BC and appearss to have continued until
4th century AD. Another example dating to a period
between 211 and 217 AD has the depiction of a sailing
vessel on the reverse side (Fig. 2), and another one da-
ting to the Period of Constantine (330 to 337 AD) has
a depiction of the Emperor and Victoria, the oarswo-
man on a ship on reverse side. Themes related to the
sea and the seamanship are not limited with these spe-
cimens1. Possibly the best representation of a local sea
theme can be seen on a coin with a depiction of the
Side harbor dating to the Roman period (Fig. 3). The
harbor on this coin is in the form of a circle enclosed
by buildings similar to the mosaic with a depiction of
the Kelenderis harbor2. Based on the iconography of
the coin, the harbor has a single entrance at the center
from seaward.

1 Assemblage from the excavations at Side currently conducted under
the direction of Professor Hüseyin Sabri Alanyalı contributes to  the re-
search. Associate Professor Ahmet Tolga Tek and Side Museum Di-
rectorate are currently conducting invaluable work on coins. 
2 The mosaic found during excavations conducted under the direction
of Professor Levent Zoroğlu in 1989, in the ancient city of Kelenderis
situated at Mersin-Aydıncık was dated to early Byzantine period. Ex-
cavations continue at Kelenderis in the area where the mosaic was
found and other areas. (ZOROĞLU 2006, 17.) 

Fig.2: coin of side dated to the 3rd
century ad (atlan 1976:Fig. 178)

Fig.1: coin of side dated to bet-
ween the 5th and 4th centuries Bc
(atlan 1967: 64, lev. x)

Fig.3: coin of side dated to 
roman Period (Mansel 1967, Fig. 32)
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tHE  HARBOR  AND  BREAKwAtERS  OF  S İDE :
Founded on a peninsula, Side is protected from winds
coming from the east. From the west the harbor only
suffers winds that blow in counter direction. Thus, un-
like many cities built on peninsulas or tombolos, this
city is not in the form of a natural harbor. Therefore, a
port for wharfing in winter, and additionally a quay
were built to the northeast of the city during the ancient
period. The harbor was built on a natural form by crea-
ting a breakwater embankment. Since the natural form
to the south end of the peninsula itself alone did not
provide a safe haven harbor, the breakwater was pro-
bably built together with the city. The two breakwaters
to the east and west together composed the main harbor.
There is also a small shed built as an extension of the
east breakwater located to the east of the main harbor. A

passage between the main harbor and the shed was appa-
rently available during several periods. Arif Müfit Man-
sel described the harbor in 1963 as ìtriangularî3, and his
depictions of the city have an almost triangular form
(Fig. 4). However, the above mentioned coin depicts the
harbor as circular, as does the 16th century map of Ev-
liya Çelebi4 (Fig. 5). On Beaufortís map5 from 1811-
1812, the harbor has a deformed circular shape.

3 MANSEL 1967, 24.
4 Piri Reis map does not include the Side peninsula, therefore the drawing
depicting the form of the harbor maybe misleading. 
5 Francis Beaufort (1774-1857) was an admiral in Britain’s Royal Navy,
he is the creator of wind force scale known as “Beaufort Scale”. He has
been assigned the duty of performing the survey and measurements of
Karaman Province, - which used to be the the southern coastline back
then, between 1811 - 1812 , in the mean time he had the chance to make
the drawings of some ancient settlements. (PULTAR 2013, web.) 
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Fig.6: Map of side, by Beaufort 
(Mansel 1963: 41)

Fig.7: Plan of the harbor of side ordered by Mansel 
(Mansel 1963: Plan)

Fig.5: harbor of side, by Piri reisFig.4: animation of the ancient city of side (Mansel 1963: 1)
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Fig.8: Photograph of the harbor of side, 1963 (Mansel 1963)

Fig.9: sarcophagi examples outside the Breakwater of side 
(Photography: hakan Öniz)

Breakwaters on this drawing appear nearly rectan-
gular with rounded corner (Fig. 6). Both the plan
drawn by Mansel (Fig. 7) and the photograph taken
the same year (Fig. 8) indicate that the breakwater
has almost flattened. The Harbor drawings by Paul
Knoblauch in his book published in 19776 look simi-
lar to Mansel’s plan7. Both the flattened form of the
structure on the surface and partly circular form of
the breakwater’s embankment under the water are vi-
sible in the aerial photographs taken before cons-
truction of the modern breakwater. It is likely that the
harbor of Side was fortified with construction of new
walls, probably around the mid-4th century AD.
More sonstruction occurred during the 5th century.
Among the additions was a basilica adjacent to the
Temples of Apollo and Athena8. 
6 A very nice book about the Harbor of Side was prepared by Paul
Knoblauch. The book documents the condition of the harbor par-
ticularly before the recent reconstruction in 2007. There are also
detailed records in the archives of the Museum of Side. The ins-
piring drawings of the harbor in the book (Fig.5, 54) suggests
multiple reconstruction works on the breakwaters over the cen-
turies. However, our research revealed some differences – pro-
bably due to the tides –between the present breakwaters and the
harbor drawing #5. 
7 KNOBLAUCH 1977: Fig. 82, 83, 85.
8 ALANYALI 2011, 111



Excavations have also revealed renovations from
the 6th and 7th century in the city. The most recent
reconstruction in the harbor of Side was completed in
January 2007, with fill from the harbor being remo-
ved and dumped to the open sea during the recons-
truction process.

The underwater excavations yielded 28 sarcophagi
(Fig. 9, 10) and three stelae (Fig. 11) dispersed parallel
to the ancient breakwa-
ter, approximately 50 m
off the modern breakwa-
ter. Some of the sarcop-
hagi have been broken
and all are filled with
large stones and rocks.
Several shipwrecks have
been found with cargo of
sarcophagi from different
regions of the Mediterra-
nean Sea, mainly from
Croatia. Although the
submerged  sarcophagi at
Side were initially tho-
ught to be part of a
shipwreck, their disper-
sion in a straight line of
approximately 130 me-
ters parallel to the wes-
tern breakwater suggests
that they were parts of
embankments. The stelae
that belong to the 4th to
3rd centuries BC uncove-
red within the same fill
with these sarcophagi da-
ting to the 3rd and 4th
centuries have eliminated
the possibility of a cargo shipwreck for now. We be-
lieve that under the sand and embankment, there sho-
uld be more sarcophagi lying dispersed in an area of
approximately 3 to 6 m and stelae uncovered at a depth
of 4 meters.It is very likely that the above mentioned

sarcophagi and stelae were carried from the necropolis
near and outside of the city walls or from another loca-
tion in the city.

Available pictures, maps, drawings, photographs and
underwater excavations suggest that the breakwater
has undergone multiple restorations over the past two
thousand years. The main reason for these restorations
is damage caused by wave action. In winter, the height

of waves reaches to 8 m, re-
sulting in strong forces acting
on the breakwater structure
from the open sea. The pres-
sure might have caused sli-
ding and collapse of the
eastern and western breakwa-
ters of the circular harbor to-
wards northeast into the
harbor during the Roman pe-
riod. The second reason is the
sinking of the heavy breakwa-
ter embankment made of irre-
gular and large blocks of
stones into the sand dune in
the course of time. Certainly,
earthquake is also another im-
portant factor. The embank-
ment which collapsed into the
harbor within centuries pro-
bably caused the harbor to
have become smaller. The sli-
ding appears to be 50 meters
in average. In this case, the
harbor of Side probably had a
size of approximately 26000
m2 during the Roman period,
which means that the area lost
due to sliding. should be aro-

und 9000 m2. The exact number of stelae and sarcop-
hagi uncovered during the survey can only be
confirmed by an underwater excavation. Their original
location will only be understood in coming years du-
ring the excavations at Side. 
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Fig.10: Funerary stele outside the Breakwater of side
(Photography: hakan Öniz)

Fig.11: One of the Grave stelae
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Fig. 1: aerial
photographs
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M
yndos, one of the important Carian ports, is
among the cities with a single harbor ac-
cording to ancient authors such as Herodo-

tos1, Polybius2, and Strabo3. Based on underwater
survey performed in 2012 the city appears to have had
a second harbor. This paper is about the newly disco-
vered harbor.

Most ancient coastal cities were built directly on na-
tural harbors4. Myndos was founded on a coastline
which geographically has the shape of a mound, called
a tombolo (fig. 1). Pliny lists Myndos among the anci-
ent cities with a tombolo connected to the mainland5. 

The known harbor of Myndos is encompassed by
Kocadağ-Aethusa, a 484 m high mountain to the so-
uthwest, and a tiny island (Tavsan) to the southeast
(fig. 2). The two pieces of land that form the strait lea-

ding into the harbor also provided a natural defense
system for the ancient harbor by narrowing the har-
bor’s entrance. 

Herodotos writes about Admiral Scylax, from
Myndos and his support of Megabates, a cousin of
Darius I, with a trireme or triremes during his cam-
paign in 500 BCE to Naxos6. 

1 HERODOTOS, V, 33.
2 POLYBIUS, XVI, 15.
3 STRABON, XIV, 656.
4 CEYLAN 2010, 352 vd.
5 PLINIUS NH,  III, 8, 89-92.
6 The navy of Megabates during Naxos Campaign consisted of 200
triremes. We found out that triremes from Myndos were also
involved in the battle (HERODOTOS V, 33). Herodotos rather re-
fers to the punishment of the Myndos trireme’s captain Scylax. No
detailed information is available about the number of Myndos
ships involved in the naval battle. 

Fig. 2: aerial photograph of western port; north-south view
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Polybius reports that during the naval battle of
Lade in 494 BC, ships from Rhodes had to anc-
hor at Myndos harbor overnight before traveling
further to their final destination, the island of
Kos7. Myndos was a member of the Delian Lea-
gue from 453/52 to 421/20 BC8. These data sug-
gest that Myndos was among the city-states with
significant naval forces. However, the location
of the naval harbor of Myndos is still unknown. 

In his book of Classical Age geography, Strabo
also provides a description of the harbors of the
cities.  For example, while he described Knidos;
“Then to Cnidus, with two harbors, one of which
can be closed, can receive triremes, and is a
naval station for twenty ships.” He clearly men-
tioned that Knidos had two harbors9. But then
describing Myndos, he wrote: “Then forthwith
one comes to Myndus, which has a harbor; and
after Myndus to Bargylia, which is also a city;
between the two is Caryanda, a harbour, and
also an island bearing the same name, where the
Caryandians lived”10. Here he uses the singular
form of the term “harbour” when describing
Myndos and Caryanda, and for Bargylia the term
he used is “city”. We are unsure whether with
the term “harbour” he actually wanted to emp-
hasize Myndos and Caryanda were both port ci-
ties. But Bargylia is also a coast settlement,
therefore a port city. Whether Strabo, when he
mentioned the term harbor, wanted to emphasize
that the city had only a single harbor, is deba-
table. Considering the descriptive detail that he
gave for Knidos, apparently Myndos did not
have a naval harbor. In other words, it would not
be a far-fetched assumption to say that Myndos
had a single harbor during the years when Strabo
was alive (64 BC –24 AD). 

Within the scope of the postdoctorate research
of Dumankaya in 2012, a stacked rubble stone
breakwater was found during the underwater
survey performed at 2-3 m depth in the bay at
the western shores of the city (fig. 3)11.
7 POLYBIUS XVI, 15.
8 VARİNLİOĞLU 1992, 18.
9 STRABON XIV, 2, 15.
10 STRABON XIV, 2, 20.
11 DUMANKAYA 2013, Levha 55.



Fig. 3: Western port 
breakwater remains
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The new discovery exposed the presence of a
second harbor in the city.

The harbor we referred to as the “Western Har-
bor” is to the northwest of Kocadağ, and in the bay
called Dönmezler Cape (fig. 2)12. The coastline of
the bay where the harbor lies is 200 m long. There
are many building remains and walls extending
from the south end of the coast toward  north-
west13. The concave shaped harbor breakwater is
entirely submerged (fig. 4). It is 76.56 m long, and
34.15 m wide. The breakwater was entirely built
with stacked rubble stones. The upppermost height
of the breakwater above the seabed is 6.67 m,
which is 2.20 m below the surface. It is commonly
believed that a height of at least 2 meters is requi-
red for a breakwater to offer effective protection
from waves. Therefore, it appears likely that the
breakwater has sunk, in relation to the ancient
landscape, by approximately 4 m. The cause of
sinking may be attributed to a number of possible
events, including tectonic activity, sesmic activity,
a rise in the sea level due to climate change, or
some combination of one of more of these events. 

Currently, there are two shipwrecks on the break-
water (fig. 5)14. Preservation of the wrecks is poorr.
One of the shipwrecks is located on one end of the
breakwater, and the other one is at breakwater’s nea-
rest point to the shore. We identified Egyptian and
DR 2-4 amphorae that were used between 1st cen-
tury BCE and 3rd century CE during the surveys
(fig. 6)15. The presence of these sherds, and lack of
any information about the presence of the west har-
bor in the records of Strabo, who lived between 64
BC and 24 CE, suggest that the harbor could have
been built, at earliest, during mid-1st century CE16.
Presuming this dating effort to be accurate, It seems
very unlikely that it was a naval harbor based on cur-
rent evidence of its construction date. If it were used
for commercial purposes, it may be fair to claim that
Myndos had a growing trade volume in the Medi-
terranean region from the 1st century CE.  

12 DUMANKAYA 2013, Levha 57.2.
13 DUMANKAYA 2013, Levha 56.1.
14 DUMANKAYA 2013, Levha 58.3.
15 DUMANKAYA 2013, 92.
16 STRABON XIV, 2, 20.

Fig. 4: shipwreck remains on breakwater, general view

Fig. 5: shipwreck remains on breakwater, detail 

Fig. 6: shipwreck remains on breakwater, detail
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People living near the sea or water have been always attracted to anything that can
swim or float on the water. no matter how far the location of their settlements were
from each other, communities all around the world took to the water using natu-
rally formed bundles of weeds in still water and mounted  them as if riding their
horses for hunting and small scale farming. this method probably originated from
the fact that reeds were, and are still, an abundantly available bouyant material. P 
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Bundles of reeds lashed together were used to
form a primitive type of water transport in
many historical periods and cultures as indi-

cated by the iconograohy of Sumerian, Babylonian,
and Egyptian sources. The same iconographic in-
formation also provides details on each of these sta-
ges including how these vessels were constructed
and used1 (Fig. 1-4). Reed boats remain a widely
used technology by small societies living in secluded
or remote areas (e.g., Easter Island, Lake Titicaca,
Mexico, Chad, Ethiopia, Sardinia).

Reeds are readily available on the banks of the
Nile River where the water is stagnant, and trees are
scarce. The same is true of the Mesopotamian
swamps around the Tigris and Euphrates Rivers. Re-
gardless of its geographic location, the construction,
form, and area of utilization for reed boats are all si-
milar. With some geographical variation, in Egypt
reed boats were made mostly of papyrus plants,
whereas the plant used in Mesopotamia for reed boat
construction was bamboo. 

The typology of the boats, the relationship of each
civilization with water throughout the history, and
the available information on this historical process
form the backbone for this study. As time went by,
people became aware of the limitations of reed boats
as they turned their eyes to the open sea rather than
protected waters. Reed boats are the typological an-

cestors of more advanced type of ships capable of
sailing on open seas. Thus, these raft-style boats,
made primarily of reeds, represent the oldest vessels
in ship typology.

O B j E C t İ V E

One objective of our research is to elucidate the
typological  aspect of Mesopotamian archaeology,
with a primary objective to attempt reconstruction
of these reed boats according to the same production
techniques and usage circumstances under the dis-
cipline of experimental archaeology. 
More importantly, we want to try this type of trans-
port, which is in fact, not a vessel, under the condi-
tions of the open sea and waterways with currents,
and share our data . 

M E t H O D

This boat type which has fair maneuverability in
estuaries, lakes, and still waters The reed fibers are
uniform, and thanks to the air tubes inside, they can
be turned into a solid and floating object after being
lashed together to produce the shape of a hull. 

1 Bkz. Wilkinson, G.,The Manners and Customs of the Ancient
Egyptians,Vol II, New York, 1878, 208, Fig 408.

* O S M A N  E R K U R T

* 360 Degree Research Group, www.360derece.info

Fig.1: the Making of a reed Boat. (İnan, a., Mısır tarih ve
Medeniyeti, ankara, 1992, 211, Fig. 69)

Fig.2: egyptian Grave embossment. (heyerdal, t., “ra’s
research expedition”, Maritime research Fouındation,
İstanbul , 2006, 414)
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Despite being lashed tightly together
using ropes made of vegetation, it does
not have a rigid structure. That is why
it can navigate only in still waters, pri-
marily due to lack of a homogenous
distribution of force on the boat as a
unit, which may lead to detachments
and ruptures.  The best solution would
be to create a mass as thick as possible
using the reeds that actually are not lar-
ger than 1 cm in diameter rather than
lashing them lengthwise and side by
side to benefit from the longitudinal
forces. It is the only way of preventing
the boat, which has no keel, from brea-
king into two pieces. 

Vegetation fibers are used for lashing
the reeds together to make bundles. Si-
milar to reeds, these fibers also reflect
the characteristics of the region they
grew in. They have to be both sturdy
and elastic. Reeds may absorb large
amounts of water for a short while after
they come into contact with it, without
leading to any significant change in the
stability of the boat. On the contrary, it
may actually increase the stability of
the boat. This is one claim we will be
able to evaluate during the course of
the project. 

Fig. 5: canoe paddle, easter Island. (heyerdal, t., “ra’s research
expedition”, Maritime research Fouındation, İstanbul , 2006, 409)
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Fig. 3: egyptian Grave embossment. (heyerdal, t., “ra’s
research expedition”, Maritime research Fouındation,
İstanbul , 2006, 413)

Fig. 4: relief from the palace of sennacherib, 704-681 Bc.
British Museum, (casson, l., antik Çağda denizcilik
ve Gemiler, İstanbul 2002, 2)



CONCLUSION
P

ropulsion of a reed boat is by its paddling crew. While
paddling is efficient on smaller boats, it is not so on lar-
ger boats. Paddles (as in canoeing) are preferred for

propelling these boats (Fig. 5). Yet, paddling can be  difficult
and exhausting. Oars are used for long range travels for bet-
ter performance, while in canals or streams with high flow
rates, paddles are more functional.

On all ancient boats propelled by wind, propulsion beco-
mes difficult to impossible against a headwind of 3 or more on
the Beaufort Scale, and against the waves.  Reed boaters were,

of course, aware of the propelling force of the winds. No in-
formation is available on the use of sail on reed boats from
iconographic resources. Still, we did our best to obtain the re-
sults using the most primitive rigging. 

We believe our results will contribute much to the infor-
mation on reed boat typology. We have already built a 4.5 m
prototype of a reed boat to further understand its characteris-
tics, which was followed by the construction of a main hull for
a 15.4 m vessel within the scope of the project,which includes
ongoing  sea-trials (Fig. 6-7).
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Fig. 6: reed boat proto-
type. (Photo: Mualla
erkurt, november 2013,
urla). 
length: 4.50m
Beam: 1.10m
draft: 20 cm
sail surface: 4.5 m2    

Fig. 7: large reed
boat. (Photo: Mualla
erkurt, november
2013, urla). 
length: 14.5m 
Beam:  2.60m
draft:  35cm
sail surface: 40 m2
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VISUALIZATION IN 
NAUTICAL ARCHAEOLOGy

* G Ü Z D E N  V A R İ N L İ O Ğ L U

D
igital Humanities1 is a new academic field for
the creation, implementation, and interpreta-
tion of computer technologies. The Univer-

sity of California Los Angeles (UCLA), established
the Center of Digital Humanities and the Experien-
tial Technologies Center, launching multiple projects
in social sciences, design, architecture and archaeol-
ogy2. Their objective is to construct digital models of
historical and archaeological artifacts to explore them
in the digital space. With the project of Underwater
Cultural Heritage, digital modeling methods on land
are implemented in underwater environment, con-
tributing to the visualization of nautical archaeology.

With the prologue of information technologies into
archaeology, 3D documentation techniques, laser
scanning, photogrammetry, and computer aided de-
sign/drafting (CAD) tools have been extensively
used. Even if 3D visualization and presentation mod-
els are becoming widespread, the methodology of
conventional 2D orthographic drawing maintained its

importance in the academy. The initial examples of
3D models were giving limited clues about the tex-
ture and material of the artifact -abstract models-, but
development of algorithms led to more realistic visu-
alizations. Structure from motion (SfM)3 algorithms
made possible the generation of digital models out of
the methodically taken photographs. We conducted
fieldwork for the Project of Underwater Cultural Her-
itage in November 2013 to apply these SfM tools in
an underwater setting.   

U N D E R w A t E R  C U Lt U R A L  H E R I t A G E  P R O j E C t
With the permission of the Ministry of Culture and

Tourism, we conducted archaeological surveys along
the Lycian coast of Turkey. Our aim was to document
archaeological and historical finds to provide data for
the information systems.

1 BURDICK vd. 2012
2 PRESNER – JOHANSON 2009 
3 VERHOEVEN 2011, 67-73.

Fig. 1  A panoramic view of underwater 
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The main objective was to retrieve the data from the artifact
without decontextualizition, as the in-situ preservation is the first
option listed in the “Convention on the Protection of the Un-
derwater Cultural Heritage 2001” by UNESCO. Following this
preservation methodology, a systematic archaeological survey
was conducted by divers. Discovered artifacts were locally geo-
referenced and data was entered into a database system.

In addition to general mapping documentation, studies in-
cluded taking sets of photographs for photomosaic and record-
ing video (Fig. 1). However, these techniques provided only 2D
representation of 3D cargo sites and finds. 

In 2013 campaign, we used Structure from Motion (SfM) soft-
ware to process sets of photographs for generating 3D models.
Even though sites and artifacts differ in size and in depth, the
main technique was to take sets of sequential photographs cov-
ering all sides and angles.  This technique may be briefly sum-
marized as 3D scanning of the object by taking photographs. In
case of standing objects such as amphorae, pithoi, ceramic
pieces, architectural objects and anchors, photographs were
taken following a spiral pattern. 

Since the lighting conditions vary according to topography and
depth, a variety of light sources and lenses are used. Later, the pho-
tographic sets are processed by the modeling software without
photo editing.

In the 2013 campaign, models of 100 finds and four archae-
ological cargo sites were generated from site photographs. Even
with this low-budget technology, we achieved accurate 3D mod-
els easily. The efficiency of this technique brought the idea of
shifting the design of the online virtual museum from conven-
tional 2D display of the artifacts to 3D photorealistic models.Fig. 2  Phases of modeling process of a find 
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CONCLUSION
At the early stages of the project we develo-

ped a data collection methodology follo-
wing an in-situ preservation guideline.

Without decontextualization of the artifacts, we ret-
rieved the data to create an online inventory. Photo-

realistic models of the artifacts brought the challenge
of an immersive virtual museum project with an
emphasis of 3D virtual environments to fruition. We
are currently at the stage of exploring methods of
display and dissemination of the models online.
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8th INTERNATIONAL SYMPOSIUM ON
UNDERWATER RESEARCH
(26-29 MARCH 2014) PROCIDA
(NAPOLI) - ITALY

The Symposium is scheduled to be held on
March 26-29, 2014 in the fascinating island of
Procida (Gulf of Naples-Italy). It aims to fos-

ter interaction among all concerned academicians,
practitioners and researchers from different discipli-
nes working on underwater sciences and research.
Furthermore, it is anticipated to provide a platform
for exchange of scientific and technical information

and experiences among participants. 57 papers and
120 scientists on underwater archaeology, marine
biology, underwater medicine and similar disciplines
took part during the symposium. The University of
Naples "L'Orientale", with GAMA - General Asso-
ciation on Mediterranean Archaeology and DAN -
Divers Alert Network organizes and promotes the 8th
International Symposium on Underwater Research
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2013 AUSTRALIAN INSTITUTE OF MARITIME
ARCHAEOLOGY WORKSHOP AND CONFERENCE
TOWARDS RATIFICATION: AUSTRALIA’S
UNDERWATER CULTURAL HERITAGE
CANBERRA, AUSTRALIA 3-6 OCTOBER 2013.

The conference room
was dark and fo-
cused, the discus-

sions broad in range, and the
debate, at times, robust. Del-
egates from UNESCO, Eu-
rope, and across Australia
and the Pacific had come to
Canberra to share their re-
search and discuss the effects,
benefits and work required to
ratify the UNESCO 2001
Convention on the Underwa-
ter Cultural Heritage.  

Organised by the Aus-
tralasian Institute of Maritime
Archaeology (AIMA), the
conference was held on the
picturesque grounds of the
Australian National Univer-
sity. The location of Canberra
was selected in an effort to
bring the leading advocates
for ratification of the UN-
ESCO convention to Aus-
tralia’s capital city, home of
the Federal government. The
proceedings were broken
into two separate parts, the
pre-conference workshop and the conference proper. 

The UNESCO 2001 Convention on the Protection of
the Underwater Cultural Heritage Workshop

The workshop was held with hopes to review progress

made overseas and through-
out Australia towards the
ratification of the 2001 Con-
vention, to construct a strat-
egy for Australian ratifica-
tion based on this progress,
and to better manage Aus-
tralia’s underwater cultural
heritage and surrounding
legislation. The official wel-
come to the workshop was
given by Graeme Hender-
son, Research Associate at
the Western Australia Mu-
seum and integral propo-
nent to the formation of the
2001 Convention.  The
workshop ran over the
course of one day and con-
sisted of an expert panel
meeting, three chaired ses-
sions and a roundtable dis-
cussion. 

The first session, titled
The UNESCO Convention

on the Protection of the
Underwater Cultural Her-
itage, was chaired by Dr.
Lyndel Prott Director of

UNESCO’s Division of Cultural Heritage and media-
tor for the drafting of the 2001 Convention. During this
session, Dr. Patrick O’Keefe, touched on the reasons
for the Convention’s drafting. 

J A N E  M İ T C H E L L  -  C H E L S E A  C O L w E L L - P A S C H

Fig. 3: the official 2013 aIMa 
conference poster [courtesy of aIMa]
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Dr. O’Keefe was the foundation Chairman of the
International Law Association’s Committee on Cul-
tural Heritage Law, he was directly involved in the
preparation of the draft instrument which formed
the basis of the 2001 Convention. This topic was then
expanded upon by Henderson as he afforded a mar-
itime archaeologist’s perspective to the 2001 Con-
vention’s drafting. It was truly a rare and unique ex-
perience to have the three major Australian
contributions to the formation and drafting of the
2001 Convention explain, in their own words, the
complexities of the process. The last topic of the sec-
tion considered the need for Australia to ratify the
convention and was presented by Associate Profes-
sor Craig Forrest from the University of Queensland. 

The second session of the workshop, chaired by Dr.
Bill Jeffery (Flinders University), looked
into the extent of progress towards ratifi-
cation and the strategies employed. Pre-
senters in this session discussed ratifica-
tion progress of Australia, India, and the
Netherlands, as well as Tanzania. The
third session discussed how ratification
was achieved in Spain and Belgium but
also included an update on the status and
development of ratification by Ulrike
Guérin, Secretariat of the 2001 Conven-
tion for UNESCO.

The final session of the pre-conference
workshop was a roundtable discussion re-
garding ratification in Australia. The public, attend-
ing scholars, specialists, and experts in the fields of
archaeology, history, cultural heritage, and interna-
tional law, along with members of other disciplines,
were all encouraged to participate in the workshop.
It was quite a sight to have industry leaders, UN-
ESCO representatives and those who drafted the
2001 Convention all present to discuss approval of
the Convention. The excitement was palpable as dis-
cussions and discourse surrounding the future of
Australia’s underwater cultural heritage flew around
the room. The implications discussed will be used by
AIMA and the Department of Sustainability, Envi-
ronment, Water, Population and Communities (Can-
berra, ACT) to work towards ratification. The work-

shop was concluded with both spirits and hopes high
for ratification by Australia. 

t H E  A I M A  C O N F E R E N C E
The conference began with an official welcome to

Ngunnawal Country by the traditional owners of the
land, before Professor Howard Morphy, Director of the
Research School of Humanities and the Arts at the Aus-
tralian National University, opened the conference.

Dr. Mariano J. Aznar-Gómez delivered the morn-
ing’s keynote address. Dr. Azna-Gómez took the dele-
gates on a discourse titled Treasure hunters, sunken
state vessels and the 2001 UNESCO convention. The
difficulties surrounding the legal status of sunken ves-
sels in foreign waters have been a deterrent for some
countries to ratify the UNESCO convention. Azna-

Gómez discussed the cases of two Spanish
state vessels, Juno and La Galga de An-
dalucía wrecked in US territorial waters in
the late eighteenth and early nineteenth cen-
turies respectively. These vessels became the
target of treasure hunters who argued the
ships were abandoned and therefore could be
salvaged. The extended court cases that trav-
elled through to the highest court in the US
determined the vessels were in fact state ves-
sels and as such were still legally owned by
the flag nation.

In the first conference session participants
discussed Australia’s Indigenous underwa-

ter cultural heritage, which is a developing area of study
in Australia. Professor Ian McNiven talked about the in-
digenous population’s relationship with the land. Speak-
ing in relation to Northern Australia and the Torres
Strait, he described the notion of land ownership as a
spiritual idea and one that is central to their identity. 

Abhirada Komoot, from Silpakorn University in Thai-
land, bought to the table the idea of incorporating in-
digenous laws, both tangible and intangible, into her-
itage laws that often have a European-centric focus.

Contributors in the second session of the day revis-
ited many of the themes discussed during the ratifi-
cation workshop. Ulrike Guérin provided a broad
overview of the UNESCO 2001 Convention, and
some of the issues faced.

‘‘The second ses-
sion of the work-
shop, chaired by
Dr. Bill Jeffery

(Flinders Univer-
sity), looked into

the extent of
progress towards
ratification and

the strategies em-
ployed
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It was a useful introduction for those delegates who
had been unable to attend the workshop. Dr. Aznar-
Gómez’s second paper of the day discussed the legal
content of the 2001 Convention and how the conven-
tion fits in with, and attempts to fill the gaps of the UN-
ESCO Law of the Sea.

The next few papers dealt with particular states’ ef-
forts to ratify the 2001 Convention. Forrest presented
a paper outlining the legal ramifications for Australia
of ratifying the 2001 convention and how changing the
laws can be positive. 

Martijn Manders from the Dutch Cultural Heritage
Agency then discussed the status of the Netherlands
Government in ratifying the 2001 Convention. The
Government originally declined to vote in 2001 and is
slowly coming around to the possibility of ratifying.
Robert Yorke, Chair of the Joint Nautical Archaeology
Policy Committee in the UK, outlined the results of a
recent review set up to determine the extent of com-
pliance of the British Government with the rules of the
2001 convention.

The third session was devoted to aircraft archaeology.
As noted by Dr. Silvano Jung, this session on aircraft
as underwater cultural heritage was a first for an AIMA
conference. This is particularly relevant as there is lit-
tle current legislation in Australia protecting aircraft,
despite the fact that in Australia, there have been some
significant archaeological studies of aircraft over the
past twenty years. Ratification of the 2001 convention
would provide better protection for aircraft than is cur-
rently the case. Danielle Wilkinson presented a broad
overview of the history of the aircraft, including tech-
nical developments and an insight into some significant
aviation archaeology work. This included the major

work conducted on the Catalina flying boat wrecks in
Darwin Harbour, NT and Broome, WA. Dr. Jung’s pa-
per discussed how his studies have helped determine
that there are three more Catalina flying boats still to
be found lying in Roebuck Bay, Broome. Jung made
the point that some aircraft sites such as those at
Broome have current significance for the Dutch who
commemorate the air raid that killed Dutch refugees
escaping from Java, Indonesia. But the Australian na-
tion does not recognise the significance of the air
raids nor are they listed on the Commonwealth Her-
itage list.

Heritage Victoria’s maritime archaeologist, Peter
Harvey, discussed the work completed so far on air-
craft in Victoria, a regionthat is better than many
other states in Australia as the Heritage Act (1995)
protects aircraft relics older than 50 years. However,
not much work other than a desktop study has been
completed to date. Law Ph.D. candidate from the
University of Canberra, Kim Browne, took the con-
ference delegates on a virtual tour of Chu’uk’s aban-
doned World War II airfields and aviation sites.
Browne discussed the effects of the war on the tiny la-
goon and surrounding islands and the devastation
wrought by “Operation Hailstorm’, the bombing raid
on the Japanese fleet by Allied forces in 1944. Browne
argues that the relics remaining on Chu’uk are valu-
able cultural heritage and should be protected as such. 

The local Chu’ukese people, however, see no value
in the World War II wrecks except as sources of shel-
ter or ammunition for fishing.  Grahame Anderson re-
ported on his expeditions to Tasmania in anattempt to
find the flukes of one of Abel Tasman’s anchors, lost
in North Bay in 1642. 

The third session was devoted to aircraft archaeology. As noted by
Dr. Silvano Jung, this session on aircraft as underwater cultural her-
itage was a first for an AIMA conference. This is particularly relevant

as there is little current legislation in Australia protecting aircraft,
despite the fact that in Australia, there have been some significant ar-

chaeological studies of aircraft over the past twenty years.
‘ ‘
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The next session was centered on in-situ preservation and conservation of un-
derwater cultural heritage; a particularly important topic in relation to the con-
ference theme.  Martijn Manders introduced the European research project de-
signed to survey, assess, stabilize, monitor and preserve underwater
archaeological sites (SASMAP).

The project aims to develop new techniques and establish best practice in un-
derwater preservation techniques. Agni Mochtar from the Centre of Archaeo-
logical Research in Indonesia discussed the importance of Indonesian underwater
cultural heritage on a local, national and international level. She also outlined
the difficulties faced by Indonesia including the development of methodologies,
a lack of resources and limited equipment.

Vicki Richards, from the Western Australian Museum, presented a paper pre-
pared by Jon Carpenter on the excavations of 12 whaling ships located in re-
claimed foreshore at Bunbury, WA. Due to proposed site development works,
the ships were excavated and extensive in-situ conservation surveys were con-
ducted to determine extent of deterioration of the site once uncovered. The proj-
ect aims to develop informed management strategies and long-term preserva-
tion of the site.

The conference’s first day ended with a public lecture by Turkey’s Assistant
Professor A. Harun Özdas. The audience numbers swelled as members of the
public joined the conference delegates to hear about Dr. Özdas’ work coordi-
nating the Shipwreck Inventory Project of Turkey. Illustrated by beautiful im-
ages of wrecked ships and stacks of amphorae resting along the Turkish coast-
line, Dr. Özdas took the audience on a journey through maritime history. 

The second day of the conference was opened with a keynote address by Tim
Smith. Smith has been coordinating fieldwork on the Australian World War I sub-
marine AEII that rests in the Sea of Marmara off the Turkish coast. 

The submarine played a key, but often understated role in the Battle of Gallipoli
beach landings. Smith discussed the next stage of this joint Australian/Turkish
project scheduled for 2014, in which a camera will be inserted into the conning
tower of the submarine in order to get still photographs and video footage of the
internal spaces. This requires interference to the hatch of the conning tower, which
needs careful design and planning and importantly, Smith noted, intensive ne-
gotiation to obtain permits.

Mike McCarthy presented the next paper prepared by Adam Wolfe on the his-
tory and fate of SS Papanui. Lost off the island of St. Helena in the South At-
lantic, this Australian vessel represents the challenges facing the management
of Australian underwater cultural heritage located in isolated and foreign waters. 

Andrew Viduka, Australia’s Commonwealth maritime archaeologist, then pre-
sented on Australia’s sovereign shipwrecks and P.O.W. transport ships located in
overseas waters. In the paper he also discussed the possibility of partnerships that
Australia could develop with other countries to manage these wrecks.

The confer-
ence’s first day
ended with a

public lecture by
Turkey’s Assis-

tant Professor A.
Harun Özdas.
The audience

numbers swelled
as members of

the public joined
the conference

delegates to hear
about Dr. Öz-

das’ work coor-
dinating the

Shipwreck In-
ventory Project
of Turkey. Illus-
trated by beauti-

ful images of
wrecked ships
and stacks of

amphorae rest-
ing along the
Turkish coast-
line, Dr. Özdas
took the audi-

ence on a jour-
ney through

maritime history. 
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Vicki Richards opened the next session with a pa-
per discussing the Australian Historic Shipwreck
Preservation Project, incorporating studies of two
shipwrecks Clarence in Victoria and James Matthews
in Western Australia. Richards outlined the two very
different plans to preserve the wrecks that will pro-
vide a comparative analysis of in-situ preservation
protocols that will help to establish best practice.  Dr.
James Hunter from the South Australian Maritime
Museum, fresh from fieldwork in Queensland, dis-
cussed a project to archaeologically record HMCS
Protector using structured-light scanning technol-
ogy. HMCS Protector now serves as a breakwater off
Heron Island on the Great Barrier Reef after a long
career of public service. Hunter discussed the pro-
ject’s aim to bring the ship ‘virtually’ to South Aus-
tralia for a museum exhibit by constructing 3D mod-
els of the vessel.

Disseminating information is becoming more of an
issue as the industry moves towards in-situ protection
of underwater cultural heritage. Cassandra Philippou,
as part of her role as Project Manager for the Aus-
tralian Historic Shipwreck Preservation Project, in-
troduced conference delegates to ‘Biblioboard’, an
online library system established in 2011. While the
platform is still in its infancy and relatively un-
proven, Philippou discussed the potential of the tech-
nology to reach a wide audience. 

Debra Shefi’s paper questioned the adequacy of the
definition of in-situ preservation in the context of the
2001 convention. She discussed the idea that the
definition may not be robust enough and may cause
confusion for future legislators and practitioners.
Then Flinders University Ph.D. candidate, Made-
line Fowler, discussed her research of South Aus-
tralian missions. Fowler’s research incorporates ar-
chaeological recording with the collection of oral
histories and historical data at missions with the aim
of increasing the presence of indigenous people in
Australia’s maritime cultural heritage. The session on
commercial exploitation of underwater cultural her-
itage was perhaps the most controversial. Robert

Yorke’s paper outlined his concerns regarding the fu-
ture of HMS Victory and the possibility that the
2001 convention could be exploited for treasure-
hunting gains. Elena Perez-Alvaroi, a Ph.D. candi-
date from the University of Birmingham, discussed
the use and destruction of ancient Roman lead arti-
facts found on shipwrecks, in particle physics ex-
periments. Patrick O’Keefe then discussed the defi-
nition of ‘commercial exploitation’ in relation to
Rule 2 of the 2001 convention and argued that Rule
2 is one of the most important provisions in the con-
vention.

Capacity in underwater cultural heritage manage-
ment is an important issue for countries looking to
ratify the 2001 convention but without the economic
means to protect their heritage or educate the public.
Martijn Manders discussed the UNESCO Foundation
Courses held at a venue in Chanthaburi, Thailand be-
tween 2009-2011. Over three years these courses
have been offered to more than 70 students coming
from 17 countries across Asia and the Pacific in all
aspects of underwater cultural heritage management.
Ama Dayananda, from the Central Cultural Fund in
Sri Lanka, outlined the Underwater Cultural Heritage
Tourism Project (UCHTP), a project run in Galle,
which aims to use trained maritime archaeologists to
educate tourists about Sri Lankan cultural heritage.
Elia Nakoro, from the Fiji Museum, then presented
a paper on the state of protection on Fiji’s underwa-
ter cultural heritage, which consists of at least 500
shipwrecks. The Fijian government is preparing to
discuss ratification of the convention and Nakoro
outlined the difficulties the few qualified practition-
ers will have in ongoing protection of these sites.

Overall, the conference was a success in allowing
a forum for discussion of the benefits and draw-
backs for ratifying the 2001 UNESCO Convention
for the Protection of the Underwater Cultural Her-
itage. Conference delegates were able to see the ef-
fort going into ensuring the convention is robust and
suitable as a management tool for the world’s col-
lective underwater cultural heritage.
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The first archaeological excavation of an an-
cient shipwreck in the Mediterranean was
carried out in Turkey by Dr. George Bass at

Cape Gelidonya in 1960. Until that time underwa-
ter excavations were directed by non-diving archa-
eologists who simply instructed commercial divers
to raise samples of whatever they found on the
shipwreck site.  While this did help in establishing
the chronology of artifacts of the period most of
the archaeological potential of these excavations
was lost.

At Cape Gelidonya Dr. Bass decided that the ex-
cavation should be carried out exactly like it would
be on land. This meant excavating the site it down
to bedrock and measuring the location of every arti-
fact recovered in order to make a precise archaeolo-
gical site plan.

In 1994 I returned to Cape Gelidonya with Dr.
Bass on an INA survey of the shipwreck  site and
the surrounding seabed. The large Mycenaean jar I
found was certainly one of the most exciting disco-
veries of my career.

The photograph: Donald Frey (INA Archive)
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MASTER PROGRAM IN UNDERWATER ARCHAEOLOGY
AT ARCHAEOLOGY DEPARTMENT OF EGE UNIvERSITY:

As a subdiscipline of archaeology, underwater
archaeology explores the maritime activities
which had a significant role in the expansion

of cultures, the maritime culture that developed in re-
lation to these activities, and the cultural evidence that
remains underwater due to various preservation envi-
ronments and variable. Nautical or underwater archa-
eology requires expertise from other disciplines to
uncover traces of diverse activities that were involved
in the development of relevant intercultural relations. 

Although many shipwrecks and submerged settle-
ments have been identified in our territorial waterse,
relatively few have been surveyed or excavated, inpart
or completely. The fact that Turkish scientists have
conducted only a small proportion of these archa-
eological excavations indicates a lack of qua-
lified Tuirkish personnel in this field. It is
critical to take measures to increase our
activities, both survey and excavation,
conducted underwater. The Master's Prog-
ram in Underwater Archaeology that was
announced in 2013 by the Archaeology De-
partment of Ege University is one such contri-
bution to the activities initiated by our universities
toward this goal. Thus far, our university has qualified
students for requirements of many otheruniversities.
The program has been recently enveloped under the
umbrella of the Social Sciences Institute of Ege Uni-
versity, and applied courses are carried out with tech-
nical support of the Faculty of Fisheries and Research
and Application Center of Underwater. The program
is a result of the collaborative work of Social and
Physical Sciences and became was further enhanced
when two professors from the Institute of Marine Sci-
ences at Dokuz Eylül University joined our program.
The main objective of the Master’s Program in Under-
water Archaeology is to train qualified scientists who
will increase the quantity of scientific research in the
field of archaeological sciences. Theoretical courses

will be provided by the instructors of the Archaeo-
logy Department at the Faculty of Letters, Ege Uni-
versity, while practical trainings and other underwater
courses will take place at the facilities and aboard re-
search ships of the Faculty of Fisheries and Research
and Application Center of Underwater of Ege Univer-
sity. The Master’s Program in Underwater Archaeo-
logy has an archeaology based curriculum within a
multi-disciplinary program started in the Academic
Year 2013/14. It is based on the technical infrastruc-
ture of Research and Application Center of Underwa-
terof Ege University with contributions of the
professors from the Institute of Marine Sciencesof
Dokuz Eylül University. Below is a list of lectures
and lecturers of the program:

v FALL SEMESTER: Introduction to Maritime
Archaeology, (Compulsory) (Theoretical)
(Assoc. Prof. Dr. Ahmet Kaan ŞENOL);
Commercial Vessels of Antiquity, (Compul-
sory) (Theoretical) (Assoc. Prof. Dr. Gonca

ŞENOL); Ancient Shipbuilding Technology
and Typology (Elective) (Theoretical) (Ass.

Prof. Dr. Harun ÖZDAŞ); Scuba Diving I (Elec-
tive) (Applied) (Prof. Dr. Cengiz METİN); Underwa-
ter Imaging Technology (Elective) (Applied) (Prof.
Dr. Altan LÖK); Geophysical Survey to Locate
Shipwrecks (Elective) (Theoretical) (Dr. Nilhan Kı-
zıldağ, instructor)
v SPRING SEMESTER: Trade Relations in the Me-
diterranean, (Compulsory) (Theoretical) (Assoc. Prof.
Dr. Ahmet Kaan ŞENOL); Mediterranean Harbor
Structures (Compulsory) (Theoretical) (Ass. Prof. Dr.
Aytekin ERDOĞAN); Underwater Research and Ex-
cavation Techniques (Elective) (Theoretical) (Ass.
Prof. Dr. Harun ÖZDAŞ); Scuba Diving II  (Elective)
(Applied) (Prof. Dr. Cengiz METİN); Advanced Di-
ving Techniques (Elective) (Applied) (Prof. Dr. Altan
LÖK) Seminar, (Compulsory) (Theoretical) (Assoc.
Prof. Dr. Gonca ŞENOL)



88

A N N O U N C E M E N TTINA  

B R I A N  F A H y

Recent decades have witnessed an
expansion of activity directed at
underwater cultural heritage

which has raised awareness of the poten-
tial and importance of this heritage. There
has also been a realisation of the threats to
this material from human activities and na-
tural action, sea-level rise and erosion, in-
creased development, industrial extraction,
exploitation of marine resources and
SCUBA diving activities, which are all
contributing to damage and loss. This pe-
riod of relatively rapid change has increa-
sed pressure on governments, heritage
groups and agencies, coastal zone mana-
gers, diving groups, and other users to for-

mulate an approach to managing the un-
derwater cultural heritage.

Management agencies are increasingly
aware of their responsibilities for ste-
wardship of our special ocean areas, and
those responsibilities include historical,
archaeological, and cultural resources.
These properties beneath the sea comprise
a unique archaeological and cultural record
of our national and international seafaring
past. The ocean is a highway, and sea vo-
yaging is transnational and multicultural in
nature. Therefore, the broader context for
understanding and preserving the under-
water cultural heritage in specific locations
(like Hawaii) is the Asia Pacific region. 

THE NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION (NOAA)

OFFICE OF NATIONAL MARINE
SANCTUARIES WISHES TO ANNOUNCE THE

2ND ASIA-PACIFIC REGIONAL CONFERENCE
ON UNDERWATER CULTURAL HERITAGE

WHICH WILL BE HELD IN HONOLULU,
HAWAII, 12-16 MAY 2014.

Marit ime Archaeology Periodical
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The 2001 UNESCO Convention on the Protection
of the Underwater Cultural Heritage provides a
basis for international cooperation in underwater
cultural heritage. The Convention’s Annex, a tem-
plate for management practices in this field, provi-
des a set of operational rules. This guidance and
capacity is needed in the Pacific, where islands
often face the combined challenges of lack of fun-
ding, visitor impacts, climate change, exploitation
of marine resources, looting, and more. Understan-
ding heritage resources is a way of preserving cultu-
ral identity in times of change.

Preservation of the underwater cultural heritage
provides tangible values beyond just archaeological
data. Projects often directly engage the public in
scientific research and marine stewardship. Nautical
archaeology classes provide preservation training
for sport divers. Models of responsible heritage tou-
rism have proven economically successful in seve-
ral other locations. The heritage field, particularly in
Pacific Island nations, has measurable socioecono-
mic benefits. 

The 2nd Asia-Pacific Regional Conference on
Underwater Cultural Heritage, hosted by the Natio-
nal Marine Sanctuary Foundation and University of
Hawaii, aims to:
v Address management and

protection strategies of underwater cultural heri-
tage in Asia and the countries of the Indian and Pa-
cific Oceans in the 21st Century
v Facilitate regional cooperation through the de-

velopment of academic and governmental networks
in the Asia-Pacific region
v Provide a forum for discussion of technical and

ethical issues related to underwater cultural heritage
and underwater archaeology

A wide range of people involved with underwater
cultural heritage are encouraged to attend, including
those from universities, government agencies, muse-
ums, NGOs, IGOs, the private sector, and the local
community. This conference follows the inaugural
Asian Academy for Heritage Management (AAHM)
Asia-Pacific Regional Conference hosted by the Na-
tional Museum of the Philippines, held on November
8-12, 2011. It brought together 290 participants from
nearly 50 countries and succeeded in capacity buil-
ding within the region with many delegates creating
collaborative projects. The proceedings were publis-
hed in hard copy as well as online, free to download
(http://www.themua.org/collections/items/browse?coll
ection=2).

Currently, keynote speakers for this event include
Dr. James Delgado, Director of the Maritime Heritage
Program for the U.S. National Oceanic and Atmosp-
heric Administration (NOAA) and Dr. Sayan Praic-
harnjit from the Centre for Community Archaeology
Research and Development in Thailand.  

If you have an interest in underwater cultural heri-
tage or underwater archaeology in the Asia-pacific re-
gion we encourage you to attend. Stipends may be
available to those who qualify. For further informa-
tion visit our website, www.apconf.org. 

Preservation of the underwater cultural heritage provides tangible values

beyond just archaeological data. Projects often directly engage the public in

scientific research and marine stewardship. Nautical archaeology classes

provide preservation training for sport divers. Models of responsible heritage

tourism have proven economically successful in several other locations.

‘ ‘
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The eighteenth
annual mee-
ting of the

Symposium on Medi-
terranean Archaeo-
logy (SOMA) will be
held in Wrocław-Po-
land on 24-26 April
2014. As it has been
in the past, this
symposium will conti-
nue to provide an im-
portant opportunity
for scholars and rese-
archers to come toget-
her and discuss their
works in a friendly
and supportive at-
mosphere. Spectrum
of the symposium is
growing wider due to
the increased impor-
tance and knowledge
of interdisciplinary
works in today’s sci-
entific era.

Since prehistoric
times the Mediterra-
nean has been acting
as a locale for interac-
tion between groups
inhabiting regions that
are now studied mainly within the different sub-fields
of ancient studies. In recent years, however, the deve-
lopment of research techniques and analytical models
of archaeological evidence have identified similar his-
torical paths that are similar if not, in some cases,

common to these dif-
ferent areas of the an-
cient world from the
West (Iberian penin-
sula) to the East (Ana-
tolia and Levant) from
the North (Europe,
Black Sea Coast) to
the South (Maghreb
and Egypt). 

The 18th SOMA
meeting welcomes
presentations related
to the above-mentio-
ned topics and also ar-
guments like sea,
trade, colonization and
piracy using archaeo-
logical data collected
within contexts loca-
ted within the Medi-
terranean basin and
the Ancient Near Eas-
tern area, chronologi-
cally ranging from
Prehistoric to Medie-
val periods. 

ORGANIZED BY:
Centre for Late An-

tique and Early Me-
dieval Studies of the
Institute of Archaeo-

logy and Ethnology Polish Academy of Sciences
General Association of Mediterranean Archaeology
Institute of Classical, Mediterranean and Oriental

Studies University of Wrocław. The City Museum of
Wrocław
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Approximately fifteen years after its founding,
the TURKISH FOUNDATION FOR UN-
DERWATER ARCHAEOLOGY (TINA) is

contributing to the recorded history of our seas with
a new publication, sharing with readers the jusitifi-
able pride of the only commemorative work on the
first Turkish Admiral Chaka Bey. 

Information and records about Emir Chaka Bey are
very limited, therefore, this publication aims to pass
his legacy to the next generations beyond fidelity and
rememberance for such a legendary character.

It is known that the Turcoman Chaka Bey conque-
red Smyrna and subsequently founded the first Tur-
kish independent state there (1081-1092). He also
started the maritime chapter of Turkish history and
shook the Byzantine Empire, whose members descri-

bed Chake Bey as an energetirc leader. He  was also
known as Chavuldur Chaka Bey from the Danish-
mend Bey’s retinue, a member of left branch tribes
of Oghuzes. He was a well-read Turcoman Bey who
had full command of Greek and read Homer’s poem
“The Night is Falling” aloud during a conversation
with Byzantine Commander Dalassenos.

I would like to express my thanks to those who gave
their efforts and to the Board of Trustees of TINA,
for providing full support for the publication of this
book about Chaka Bey. 

Oğuz Aydemir
TINA Turkish Foundation for Underwater

Archaeology Chairman of the Board
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