


EDITOR

nuncu yagini kutladigimiz TINA Denizcilik
OArkeolojisi Dergisi’nin bu sayisinda

Michael R. Jones un kaleminden “Yenikap1
Batiklarin1  Belgeleme, Arastirma ve Koruma”
baslikli makaleyi ve Esra Altmanit’in “Suya
Doymus Organik Eserlerde Silikon Yagi ile Yapilan
Konservasyon Uygulamalar1” makalesini sizlerle
paylasiyoruz. Bu iki makalenin aragtirmacilar igin
faydal1 olacagini diisiiniiyoruz.

Bu sayimizda ayrica 50. yilin1 kutlayan Texas A&M
Universitesi Sualt1 Arkeoloji Enstitiisii’ne (INA) ait
bir bolim bulabilirsiniz. 1973 yilinda kurulan bu
degerli kurumun ilk elli yilim1 ve gelecek 50 yilda
neler hedefledigini {i¢ ismin kaleme aldig1 yazilardan
okuyabilirsiniz. Tuba Ekmekei Littlefield’in “INA
- Sualti Arkeoloji Enstitiisii’niin Tiirkiye’deki 50
Yilma Genel Bakis” isimli yazismin ardindan,
INA Yonetim Kurulu Baskanit John De Lapa ve
INA Baskani Deborah Carlson’in ortak kaleme
aldiklar1 “INA: ikinci 50 Yila Girerken” isimli
yaziy1 okuyabilirsiniz. Bu yazilarin ardindan ayrica
Alpay Pasinli tarafindan “INA’in 50. Kurulusu
Kutlanirken” isimli yaz1 da bu boliimde yer aliyor.

Sualti ve Denizcilik arkeolojisi alaninda ¢ok
onemli arastirmalara imza atan INA’nin 50. yagini
kutlarken bilim diinyasina yeni bilgiler sunarak
tarihi aydinlatan basta George F. Bass olmak {izere
gegmisten bugiine emek veren herkesi siikranla
antyoruz. Bu saymmizda son olarak Istanbul
Universitesi tarafindan Yenikap1 arastirmalarinda
kullanilan ve TINA Destegi ile yeniden ¢alismaya
baslayan dondurarak kurutma cihazinin detaylarim
bulabilirsiniz.

Hazirladiklart makale ve yazilar ile katkida
bulunan tiim bilim insanlarina ve meslektaslarimiza
tesekklirii borg biliriz.

* Editor / Chief Editor: Mehmet Bezdan. mehmetbezdan@gmail.com
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EDITOR

n this special edition of the TINA Maritime
IArchaeology Periodical, marking its tenth

anniversary, we share with you the article
“Yenikapt Shipwreck Documentation, Research
and Conservation” by Michael R. Jones and the
article “Silicone Oil Treatment For Waterlogged
Organic Materials” by Esra Altmamit Kirik. We
believe that these two articles will prove invaluable
to researchers in this field.

This issue also features a section on the Institute
of Underwater Archaeology (INA) at Texas A&M
University, whichis celebrating its 50th anniversary.
Founded in 1973, you will find a detailed account
of the institution’s first half-century and its future
aspirations for the next 50 years in the articles by
three authors. Following Tuba Ekmekgi Littlefield’s
article “An Overview Of The 50 Years Of INA In
Turkey”, you can read “INA: The Next 50 Years”,
co-authored by INA Chairman John De Lapa and
INA President Deborah Carlson. Following these
articles is Alpay Pasinli’s contribution “Celebrating
the 50th Anniversary Of INA”.

As we celebrate the 50th anniversary of INA,
which has carried out groundbreaking research in
the field of underwater and maritime archaeology,
we express our gratitude to all those who have
enriched the annals of history by contributing new
insights to the scientific community, most notably
George F. Bass. Within these pages, you will also
find information about the freeze-drying device
used by Istanbul University during the Yenikap1
excavations and which has started to work again
with the support of TINA.

We extend our heartfelt appreciation to all scientists
and colleagues who have shared their valuable
articles in this issue.
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* Michael R. Jones

stanbul
kazilar1 sirasinda sehrin 8.000 yillik tarihine

Yenikapi’daki Marmaray Projesi

ait arkeolojik buluntular ortaya ¢ikarilsa
da, denizcilik arkeolojisi agisindan en Onemli
buluntular, en az MS 5. yiizyildan 10. yiizyila
kadar Konstantinopolis’in ana limanlarindan biri
olarak hizmet veren Theodosius Limani donemine
aittir.!  Istanbul Arkeoloji Miizeleri, 2004-2013
yillar1 arasinda Yenikapi’da 58.000 metrekarenin
tizerinde bir alanda kaz1 yapmis, ¢ogu son derece iyi
korunmus 37°den fazla batigin yam sira tas, deniz
betonu ve ahsaptan yapilmis iskele ve rihtimlar,
yiizlerce ¢apa ve diger gemi ekipmani ile Erken
ve Orta Bizans donemlerine tarihlenen on binlerce
eseri ortaya ¢ikarmistir (Sekil 1a-b, 2).2

Bu olgekte bir kaziyr tamamlamak basghi basina
biiyiik bir basari olsa da boylesine genis bir buluntu
toplulugu uzun yillar siirecek ek koruma c¢alismalari
ve dahafazlaarastirmayapilmasini gerektirmektedir.
Batiklarin kendisi zaten hem koruma ve inceleme
hem de yeniden yapim agisindan calisilmasi en giig
olanlar arasindadir. Buluntu toplulugunda farkl: tip
ve boyutlardaki kargo gemileri ve simdiye kadar
kesfedilmis iyi korunmus durumdaki en eski savag
gemileri arasinda bulunan alti kadirgay1 igeren
cesitli gemi tiirleri yer almaktadir. Arkeolojik agidan
incelenen Bizans ve erken ddnem Islam batig
nispeten az sayida olup, bu tiir batiklara daha 6nce
imparatorluk baskenti Konstantinopolis civarinda
hi¢ rastlanmamuigtir. Burada ele gecen gemiler, gemi

1 Theodosius Limanrnin Bizans Konstantinopolis'indeki 6nemine
iligkin ¢ok sayida yayin arasinda, 6zellikle kazilar ve batik
kontekstleriyle ilgili bazi yeni kaynaklar bulunmaktadir: Kiziltan 2007;
2010; Asal 2010; Kiziltan and Baran Celik 2013; Polat 2016; Ginalis and
Ercan 2022; Kislinger 2022; and Kiilzer 2022.

2 Gokgay 2007: 166; Kiziltan 2007; 2010: 1-2; 2013: 3.

Ithough the Marmaray Project excavations

at  Yenikapi, Istanbul, uncovered

archaeological finds from 8,000 years of
the city’s history, the most important for the field
of maritime archaeology date to the period of
the Theodosian Harbor, which served as one of
Constantinople’s main harbors from at least the 5%
to the 10™ centuries AD.! Between 2004 and 2013
the Istanbul Archaeological Museums excavated
an area of over 58,000 square meters at Yenikapi,
discovering over 37 shipwrecks, most exceptionally
well preserved, in addition to stone, marine
concrete, and wooden piers and quays, hundreds of
anchors and other items of ships’ equipment, and
tens of thousands of artifacts dating to the Early and
Middle Byzantine periods (Figure 1a-b, 2).?

Although completing an excavation at this scale
is a major accomplishment on its own, such a vast
assemblage will require many years of additional
conservation work and further study. The shipwrecks
themselves are among the most challenging both to
conserve, study, and reconstruct. The variety of ship
types represented, including different types and sizes
of cargo vessels and six galleys, among the oldest
well-preserved warships yet discovered. Relatively
few Byzantine and early Islamic shipwrecks
have been studied archaeologically, and none had
previously been found in the vicinity of the imperial
capital of Constantinople. These vessels date to a
period of significant technological transition in

1 Of the many publications on the importance of the Theodosian
Harbor in Byzantine Constantinople, some recent sources concerned
specifically with the excavations and shipwreck contexts include
Kiziltan 2007; 2010; Asal 2010; Kiziltan and Baran Celik 2013; Polat
2016; Ginalis and Ercan 2022; Kislinger 2022; and Kiilzer2022.

2 Gokeay 2007: 166; Kiziltan 2007; 2010: 1-2; 2013: 3.

* Michael R. Jones, Yardime1 Docent Doktor, Arkeoloji ve Sanat Tarihi Boliimii, Ko¢ Universitesi Mustafa V.
Kog Denizcilik Arkeolojisi Merkezi, Koc¢ Universitesi / Assistant Professor, Department of Archaeology and
History of Art Ko¢ University Mustafa V. Ko¢ Center for Maritime Archaeology, Ko¢ University
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Fig. 1b: 2005-2008 yillar1 arasinda Yenikapi’da Denizcilik Arkeolojisi Enstitiisii ekibi tarafindan belgelenen Yenikap1
batiklarinin buluntu yerlerinin haritasi. / Map of the find sites of the Yenikapi shipwrecks documented by the Institute of
Nautical Archaeology team at Yenikap1 between 2005 and 2008 (M. Jones).



Fig. 2: Kazi sirasinda YK 14 batigi, Nisan 2007 / Shipwreck YK 14 during excavation, April 2007 (M. Jones/INA).

yapiminda 6nemli bir teknolojik degisimin yani sira
Akdeniz’de ve daha genel olarak komsu bolgelerde
onemli kiiltiirel degisimlerin yasandig1 bir déneme
tarihlenmektedir.

Texas A&M Universitesi Denizcilik Arkeolojisi
Enstitiisii, Istanbul Universitesi Sualti Kiiltiir
Kalitilarin1 Koruma Bo6liimii ve diger kurumlardan
akademisyenler ve Ogrenciler, kazmin ilk
asamalarindan bu yana bu batiklarin ¢ikarilmasi
siirecinde Istanbul Arkeoloji Miizeleri ile isbirligi
yapmugtir.>  Batiklarin kentsel ingaat alanlarinda
belgelenmesi, ¢ikarilmasi ve korunmasina yonelik
olarak diger ilkelerdeki sehir ortamlarindakilere
benzer sekilde batiklarmn tek parca halinde
¢ikarilmast ve korunmasi, batiklarin kesilerek

3 Kocabas 2015: 6.

shipbuilding as well as momentous cultural changes
in the Mediterranean and neighboring regions more
generally.

Scholars and students from the Institute of Nautical
Archaeology at Texas A&M University, Istanbul
University’s Department of Conservation of Marine
Archaeological Objects, and other institutions have
partnered with the Istanbul Archaeological Museum
in process of recovering these shipwrecks since the
early stages of the excavation.? A variety of strategies
for documenting, removing, and preserving
shipwrecks from urban construction sites have been
used in similar urban settings in other countries,
ranging from the recovery and conservation of
shipwrecks in one piece, to the cutting of shipwrecks

3 Kocabas 2015: 6.




parcalara ayrilmasi veya haritalama isleminden
sonra govdelerin par¢a parca soOkiilmesi gibi
degisik stratejiler kullanilmigtir.* Batiklarin ¢ogu,
arkeolojik alanda kesfedilen ilk batiklar olan YK
1 ve 2’nin kazis1 sirasinda Denizcilik Arkeolojisi
Enstitiisii ekibinin direktorii Cemal Pulak tarafindan
olusturulan  yontemlerin  bazi1  varyasyonlar
kullanilarak belgelenmis ve kazilmistir: kazidan
sonra batiklarin her biri genellikle 2-4 asamada Total
Station ile ayrintili olarak haritalanarak sokiilmiistiir
(Skl 3a-c). Haritalama, sokme ve arkeolojik
ahsaplarin korunmasinda yaygin olarak kullanilan
suda ¢Oziiniir bir balmumu olan polietilen glikol
(PEG) ile koruma islemi ¢ok sayida yayinda ele
alinmig bulunmaktadir.’> Ancak her batigin kendine
6zgii bir durumu vardi, bu nedenle kazi ve belgeleme
yontemleri, farkli ahsaplar icin kullanilan kutu
tipleri, kaliplar ve ¢ikarma yontemleri bir batiktan
digerine degisiklik gostermistir.® Pulak’in ekibi
calismalarinin sonunda tamami MS 7. yiizyildan
10. yiizyilin sonlarina kadar tarihlenen ‘yuvarlak
gemiler’ ya da yiik gemilerinden olusan Yenikap1
batiklarindan dordiiniin (YK 11, YK 23, YK 14
ve YK 24) ahsaplarini, daha detayli inceleme ve
konservasyon islemleri i¢in Denizcilik Arkeolojisi
Enstitiisii’niin  Bodrum Arastirma Merkezi’ne
(BAM) nakletmistir (Skl. 4a-b). Batiklardan
ikisinin, YK 11 ve YK 14’lin govde ¢aligmalari
ve rekonstriiksiyonlart yayinlanmis, kiicik YK
24 gemisi ise belgelenmis ve konservasyon
islemi tamamlanmistir.” Sonugta konservasyonu
tamamlanan govde ahsaplari yeniden yapim ve
nihai olarak sergilenmek iizere Istanbul Arkeoloji
Miizeleri’ne geri gonderilecektir.

2018 yazindan bu yana Kog¢ Universitesi Mustafa
V. Ko¢ Denizcilik Arkeolojisi Arastirma Merkezi
(KUDAR), INA Yenikap1 Batig1 Proje Direktori
Cemal Pulak ve INA-BAM personeli ile koordineli
olarak INA-BAM’daki Yenikap1 batiklarindan
iclinin  gdvde ahsaplarim1  belgelemektedir.
Tiirkiye’den ve degisik tilkelerden yiiksek lisans ve
lisans Ogrencileri, 2020 pandemi yaz1 diginda her
yaz s6z konusu projede galigmistir.

4 Bruni 2000; Lemée 2006.

5 Pulak 2007; Kocabas 2007; Ingram and Jones 2011; Pulak et al. 2013:
24-5; Pulak et al. 2015: 42-5; Pulak 2018: 240-41

6 Kocabag 2008: 37-96

7 Ingram 2013; 2018; Jones 2013; 2017; Pulak et al. 2015: 57-9.

TINA

into sections, and the dismantling of hulls piece-by-
piece after mapping.* Most of the shipwrecks were
documented and excavated using some variation of
methods established by Cemal Pulak, the director of
the Institute of Nautical Archaecology’s team, during
the excavation of YK 1 and 2, the first shipwrecks
discovered on the site: after excavation, each
shipwreck was mapped in detail with a total station,
usually in 2-4 stages, and dismantled (Figures
3a-c). The process of mapping, dismantling, and
conservation in polyethylene glycol (PEG), a water-
soluble wax commonly used for archaeological
wood preservation, has been presented in a
number of publications.” However, each shipwreck
presented a unique situation, and excavation and
documentation methods, the types of boxes, molds,
and removal methods for different timbers, varied
from one shipwreck to another.® Pulak’s team
eventually transported the timbers of four of the
Yenikapt shipwrecks, all of ‘roundships’ or cargo
vessels dating from the 7" to late 10" centuries AD—
YK 11, YK 23, YK 14, and YK 24 — to the Institute
of Nautical Archaeology’s Bodrum Research
Center for further study and conservation treatment
(Figure 4a-b). Hull studies and reconstructions of
two of the shipwrecks, YK 11 and YK 14, have
been published, while the small YK 24 vessel has
been documented and its conservation treatment
completed.” Eventually, the conserved hull timbers
will be returned to the Istanbul Archaeological
Museums for reconstruction and eventual display.

Since the summer of 2018, the Ko¢ University
Mustafa V. Ko¢ Maritime Archaeology Research
Center (KUDAR) has coordinated with Cemal
Pulak, the INA Yenikapt Shipwreck Project
Director, and the INA-BRC staff in documenting
hull timbers of three of the Yenikap1 shipwrecks at
the INA-BRC. Turkish and international graduate
and undergraduate students have worked on the
project every summer aside from the pandemic
summer of 2020.

4 Bruni 2000; Lemée 2006.

5 Pulak 2007; Kocabas 2007; Ingram and Jones 2011; Pulak et al. 2013:
24-5; Pulak et al. 2015: 42-5; Pulak 2018: 240-41.

6 Kocabas 2008: 37-96.

7 Ingram 2013; 2018; Jones 2013; 2017; Pulak et al. 2015: 57-9.



Fig. 3a: Yenikapi
sahasindan kaliplar
tizerindeki ve kopuk
kapli kutulardaki
ahsaplarin ¢ikarilmasi
(M. Jones/INA Arsivi).
Removal of timbers on
molds and in foam-lined
boxes from the Yenikapi
site (M. Jones/INA
Archive).
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Fig. 3c: Yenikapi sahasindan kaliplar iizerindeki ve kopiik kapli kutulardaki ahsaplarin ¢ikarilmasi (M. Jones/INA
Arsivi). / Removal of timbers on molds and in foam-lined boxes from the Yenikapi site (M. Jones/INA Archive).
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Fig. 4a: Yenikap1 gvde ahsaplarinin INA Bodrum Aragtirma Merkezi’ndeki acik hava depolama tanklaria tagimasi
ve burada belgelenerek polietilen glikol tanklarinda muhafaza edilmesi (Skl. 4b) (Fotograflar Tuba Ekmekgi-Littlefield/
INA izniyle basilmistir). / Transport of Yenikap1 hull timbers to outdoor storage tanks at the INA Bodrum Research
Center, where they are being documented and conserved in polyethylene glycol tanks (fig. 4b) (Photos courtesy of Tuba
Ekmekgi-Littlefield/INA).
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2019 yilinin Mart ayinda fotogrametri uzmant
Kotaro Yamafune, KU yiiksek lisans dgrencilerine
AgiSoft  Metashape  bilgisayar  programini
kullanarak fotogrametri belgeleme yOntemleri
(Skl. 5a-c) konusunda egitim vermisti. Ekip, 10.
yiizyildan kalma kiigiik bir gemi olan YK 24’{in
(orijinal uzunlugu 8 m) polietilen glikol (PEG)
islemleri  enstitiiniin  konservasyon personeli
tarafindan tamamlandiktan sonra egrilerin, omurga
ahsaplarmin ve yelken yataginin fotogrametri
modellerini olugturmustur. Biraz egitim, zaman ve
uygun aydimlatma kosullar1 gerektirse de islenmis
ahsaplarla govde ahsaplarmin 3 boyutlu modelleri
tam yapilabilmistir, ancak heniiz konservasyonu
yapilmayan islenmemis ahsaplarin modellenmesinin
daha kolay oldugu (islenmesi gerekmese de)
gozlenmis ve bu ahsaplar yiizey 6zelliklerini daha iyi
korumustur. Ekip, daha sonraki rekonstriiksiyonlara
yardimci olmak ve daha 6nce kullanilan yontemleri
(elle c¢izim/fotograf ve RHINO 3-D NURBS
modelleme programi) tamamlamak amaciyla
batiklardan segilen gdvde ahsaplarmi kaydetmek
icin fotogrametri modellemesini kullanmaya devam
etmektedir.

KUDAR ekibi, agirlikli olarak stratigrafik baglam,
radyokarbon tarihleri ve bakir sikkelerden olusan
bir zula da dahil olmak {izere batiktan elde edilen
tabakali buluntulara dayanarak MS sekizinci
ylizyilin sonlarinda yapilmig olmasi muhtemel
bir Bizans ticaret gemisi olan YK 23 batigina
odaklanmistir.®* Bu batik 2015-2017 yillar1 arasinda
yazar tarafindan Bodrum’da belgelenmis, 2018
yilinda Kog¢ Universitesi dgrencileri de projeye
dahil olmustur. Gévde kalintilar1, teknenin bir ucu
ve su hattin1 gegen bir boliimii korunmus sekilde,
yaklasik 9,7 m x 3,7 m 6lgiilerindedir, ne yazik ki
daha iyi korunmus durumdaki alanin bélimlerine
zarar veren istinat i¢in yapilmis beton kolonlar
gbzlenmistir (Skl. 6a-b, 7).° Govdenin kars: tarafi
karina doniisiine kadar korunmus durumdayken,
gdvdenin bir ucunda 16 egri istasyonundaki 27
egri, bir bag bodoslama veya ki¢ bodoslama (i¢
omurgaya benzer) korunmustur. Geminin ayakta
kalan béliimiiniin Tel Aviv Universitesi’nden Nili
Liphschitz’in Quercus cerris ya da Tiirkiye mesesi
olarak belirledigi iizere mese agacindan yapildigi
saptanmistir.'”

8 Pulak et al. 2015, 50-3; Pulak 2018: 252.
9 Pulak 2018: 252.
10 Pulak ve ark. 2015: 45, fig. 5.
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In March of 2019, photogrammetry expert Kotaro
Yamafune trained KU graduate students in
photogrammetry documentation methods (Figure
Sa-c) using the AgiSoft Metashape computer
program. The team completed photogrammetry
models of the frames, keel timbers, and mast step
of YK 24, a small 10%-century vessel (originally 8
m in length) after their treatment in polyethylene
glycol (PEG) had been completed by the institute’s
conservation staff. While requiring some training,
time, and the proper lighting conditions, accurate
3-D models of hull timbers could be made with
treated timbers, although untreated timbers that
had not yet undergone conservation were easier
to model (if not necessarily handle) and preserved
surface features better. The team is continuing to
use photogrammetry modeling to record selected
hull timbers from the shipwrecks to assist in later
reconstructions and to supplement previously
used methods (hand drawing/photography and the
RHINO 3-D NURBS modeling program).

The KUDAR team has focused primarily on
shipwreck YK 23, a Byzantine merchant ship that
was most likely built in the late eighth century AD
based on stratigraphic context, radiocarbon dates,
and stratified finds from the shipwreck, including
a small cache of copper coins.® This shipwreck
has been documented in Bodrum by the author
between 2015-2017, with Ko¢ University students
in the project in 2018. The hull remains measured
approximately 9.7 m x 3.7 m, with one end and a
section of the hull past the waterline preserved, in
between concrete columns for a retaining which
unfortunately damaged sections of the better
preserved area (Figure 6a-b, 7).° The opposite side
of the hull was preserved to the turn of the bilge,
while 27 frames at 16 frame stations, a stemson or
sternsom (similar to a keelson) was preserved on
one end of the hull. The surviving section of the
ship was built entirely of oak, identified by Nili
Liphschitz of Tel Aviv University as Quercus cerris
or Turkey oak.'

8 Pulak et al. 2015, 50-3; Pulak 2018: 252.
9 Pulak 2018: 252.
10 Pulak et al. 2015: 45, fig. 5.
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Fig. 5a: AgiSoft Metashape (M. Jones) kullanilarak 10.
yiizyila ait YK 24 gemisinin konservasyon sonrasi ahsaplarinin
fotogrametri ile belgelenmesi. Bilgisayar programi, koruma
isleminden once veya sonra ahsaplarin {i¢ boyutlu modellerini
yiiksek kesinlilikle iiretebilir, ancak koruma iglemi tarafindan
gizlenebilecek yiizey ayrintilar1 6nceden daha dogru bir sekilde
belgelenir (Sek. 5b).

Photogrammetry documentation of conserved timbers from the
10th-century vessel YK 24 after conservation using AgiSoft
Metashape (M. Jones). The computer program can produce
highly accurate three-dimensional models of the timbers
before or after conservation, although surface details that may
be obscured by the conservation process are more accurately
documented beforehand (Fig. 5b).




Fig. 5b: AgiSoft Metashape (M. Jones) kullanilarak 10. yiizyila ait YK 24 gemisinin konservasyon sonrasi ahsaplarinin
fotogrametri ile belgelenmesi. Bilgisayar programi, koruma isleminden dnce veya sonra ahsaplarin ii¢ boyutlu
modellerini yiiksek kesinlilikle iiretebilir, ancak koruma iglemi tarafindan gizlenebilecek yiizey ayrintilari 6nceden daha
dogru bir sekilde belgelenir.

Fig. 6a: YK 23
Batig1 2008
kisinda kazildiktan
hemen sonra (INA
Yenikap1 Arsivi).

Shipwreck YK
23 soon after its
excavation in the
winter of 2008
(INA Yenikap1
Archive).
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Fig. 5b: Photogrammetry documentation of conserved timbers from the 10th-century vessel YK 24 after conservation
using AgiSoft Metashape (M. Jones). The computer program can produce highly accurate three-dimensional models of
the timbers before or after conservation, although surface details that may be obscured by the conservation process are
more accurately documented beforehand.

Fig. 6b: YK 23 Batig1 2008 kisinda kazildiktan hemen sonra (INA Yenikap1 Arsivi). / Shipwreck YK 23 soon after its
excavation in the winter of 2008 (INA Yenikap1 Archive).
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Fig. 7: Go6vde vasatlari kesit halinde olacak sekilde YK 23 batiginin vaziyet plani. / Site plan of the YK 23 shipwreck,
with the cross-section of the hull amidships (S. Matthews/INA).

Yenikapt batiklarinin birgogunda oldugu gibi, 6 m
veya lizerinde uzunlukta saglam ahsaplar igeren
govdenin olaganiistii diizeyde korunmus olmasi,
govdenin sokiim siirecini  karmagiklagtirmistir.
Saglam ahsaplarin  cogu tek parca halinde
sokiilerek gdvde kaplamalarmin ¢ogu orijinal
egriliklerini koruyan kaliplara yerlestirilmistir
(Skl 9-10). Ahsap bilesenlerin birgogunda sokiiliip
konservasyon laboratuvarina goénderilmeden &nce
sadece minimum diizeyde temizlik yapilmistir.
Ahsaplarin her biri katran ve kalafatlama 6zellikleri
temizlenmeden Once ve sonra fotograflanmas,
kataloglanmis, baglant1 yerlerini, ylizey detaylarini,
hasar1 ve diger Onemli oOzellikleri belgelemek
amaciyla PVC plastik film iizerine 1:1 Olgekte

18

Like many of the Yenikap1 shipwrecks, the
exceptional preservation of the hull--including
intact timbers 6 m or more in length—resulted in
a complex process for dismantling the hull. Most
intact timbers were removed in one piece, with many
hull planks placed on molds that preserved their
original curvature (Figures 9-10). For many timbers,
only minimal cleaning was completed before their
removal and shipment to the conservation lab. Each
timber is photographed before and after cleaning of
pitch and caulking features, cataloged, and drawn at
1:1 scale on PVC plastic film in order to document
fastener locations, surface details, damage, and other
significant features; selected pieces are also being
documented using photogrammetry methods. Once

Stem (7)



cizilmistir; baz1 parcalar ayrica fotogrametri
yontemleri kullanilarak belgelenmektedir. Ahsaplar
eksiksiz bir sekilde belgelendikten sonra, demir
selasyon islemi i¢in INA-BAM’m ahsap koruma
laboratuvarma (kamyonla) tasinabilirler; demir
selasyonu ahsapta bulunan ve polietilen glikol
(PEG) koruyucu ile reaksiyona girebilen demir
bilesiklerini ve metal tuzlar1 uzaklastirmak veya
kimyasal olarak etkisiz hale getirmek i¢in uygulanan
bir islemdir."" Ahsaplara PEG uygulamasi 1sitilmig
paslanmaz  ¢elik  tanklarda  gergeklestirilir,
mese kerestelerinde bu islemin tamamlanmasi
genellikle birkag yil siirer. Govde ahsaplarinin
belgeleme siireci tamamlandiktan sonra, Cemal
Pulak ve proje ekibinin diger iiyeleriyle is birligi
icinde govde konstriiksiyonuna iligkin nihai
raporlara ve ahsaplarin grafik rekonstriiksiyonuna
baslanabilecektir.

YK 23 batigina iliskin 6n belgeleme ve gozlemler
2008 yilindaki  kurtarma  kazist  sirasinda
gerceklestirilmis olmakla birlikte, kazi sonrasi
gerceklestirilen daha ayrintili belgeleme siireci
geminin yapim Ozellikleri ve kullanim amaciyla
ilgili ek bilgiler saglamaktadir. Su ¢ekimi 1 m’nin
iizerinde olan tekne muhtemelen yaklasik 15 m
uzunlugunda ve x 5 m genisliginde, donemin deniz
ticaret gemileri i¢in oldukga tipik bir boyuttadir.'?

Govdesi, YK 14 ve ozellikle YK 24 ya da INA ekibi
tarafindan incelenmekte olan daha biiyiik YK 5 batigi
gibi 9.-10. yiizyillarda arkeolojik alanda en ¢ok
rastlanan diiz tabanli gemilerden farkli olarak hafif
‘sarap kadehi’ sekline sahiptir (Skl.7).!* Geminin
egri elemanlarinda dosek ve yarim dosek ¢iftleri
birarada kullanilmistir, bu nedenle Klasik déneme
kadaruzanan ve kaplama-temelli veya kabuk-temelli
gemi yapimiyla yakindan iligkili bir egri modelinin
oldukea geg bir 6rnegini olusturmaktadir (Sk1. 11).!4
YK 23, biiyiik, kaliteli mese kiitiiklerinden yapilmig
olup, ortalama 3 cm kalinligindaki gévde kaplama
tahtalari, 2,8 m uzunlugunu bulan agir egriler ve 13
x 10 cm’lik kesitler tipiktir.

11 Hocker 2018: 114-18.

12 Pulak 2018: 252. Parker’in (1992: 26) ¢ogu Roma gemilerinin
boyutlarina iliskin yorumlari, Bizans dénemine ait bilinen batiklarin
¢ogu icin de gegerlidir.

13 Pulak ve ark. 2014: 18-21.

14 Stefty 1985, 84-5, 93; Pomey ve ark. 2012: 298-99; Pulak 2018;
269-75.
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timbers are fully documented, they can be moved
to the INA-BRC’s wood conservation laboratory
(by truck) for iron chelation treatment, a process to
remove or render chemically inert iron compounds
and metal salts in the wood, which can react with
the polyethylene glycol (PEG) preservative.!
PEG treatment of the timbers is conducted in
heated stainless steel tanks, a process that typically
requires several years to complete for oak timbers.
Once the hull timber documentation process is
completed, final reports on the hull construction and
a graphic reconstruction of the timbers can begin, in
collaboration with Cemal Pulak and other members
of the project team.

Although  preliminary  documentation  and
observations of the YK 23 shipwreck was undertaken
during the salvage excavation in 2008, the more
detailed post-excavation documentation process
is providing additional information on the vessel’s
construction features and career. The ship itself was
probably about 15 m in length and x 5 m in beam,
with a draft of perhaps over 1 m, a fairly typical size
for a seagoing merchant ship of the time.'?

The hull has a slight ‘wine-glass’ shape, unlike the
flat-floored vessels prevalent on the site from the
9™-10™ centuries such as YK 14 and, especially, YK
24 or the larger YK 5 under study by the INA team
(Figure 7)." The framing in the ship is a combination
of floors and pairs of half-frames, and is therefore
a very late example of a framing pattern that dates
back to the Classical period and is closely associated
with plank-first or shell-based construction (Figure
11)." YK 23 was built with larger, good-quality
oak timbers: hull planks 3 cm thick on average, and
heavy frames up to 2.8 m long, with cross sections
of 13 x 10 cm being typical.

11 Hocker 2018: 114-18.

12 Pulak 2018: 252. Parker’s (1992: 26) comments on the sizes of most
Roman ships are also applicable to most known Byzantine-period
shipwrecks.

13 Pulak et al. 2014: 18-21.

14 Steffy 1985, 84-5, 93; Pomey et al. 2012: 298-99; Pulak 2018; 269-75.
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Fig. 8: Kog Universitesi yiiksek lisans dgrencileriyle birlikte YK 23 batigmin saglam gévde ahsaplarmin Denizcilik
Arkeolojisi Enstitiisii Bodrum Arastirma Merkezi’nde belgelenmesi. / Documentation of intact hull planks from
shipwreck YK 23 with Ko¢ University graduate students at the Institute of Nautical Archaeology’s Bodrum Research
Center (M. Jones/INA).







Bu ahsaplarda INA ekibi tarafindan incelenen diger
batiklarla karsilastirildiginda daha fazla sayida
biiyiime halkasi bulunmaktadir; YK 14 ve YK 24 ise
daha tipiktir, etkili dendrokronolojik tarihleme igin
gerekli olan 50 veya daha fazla biiyiime halkasina
sahip ahsap sayis1 ¢ok azdir veya hi¢ yoktur.' Pulak’in
ekibi tarafindan incelenmekte olan diger Yenikapi
batiklarindan daha agir ahsap govde elemanlarina
sahip olan geminin bilyiik egrilerinin yan sira 6,6
m uzunlugunda korunmus, 26-33 cm x 17,5 cm
kesitlerinde gercekten devasa bir ana omurga ahsabi
bulunmaktadir.

15 Jones 2013: 54, n. 213, 395.

72

' Merkezi’nde belgelenmesi (M. Jon€és/INA).

Documentation of intact hull planks from

shipwreck YK 23 with Ko¢ University graduate
students at the Institute of Nautical Archaeology’s

Bodrum Research Center (M. Jones/INA).
4

These timbers have a larger number of growth
rings when compared to other shipwrecks studied
by the INA team; YK 14 and YK 24, on the other
hand, are more typical, with few, if any, timbers
with the 50 or more growth rings necessary for
effective dendrochronological dating.' Its scantling
is heavier than that of the other Yenikap1 shipwrecks
under study by Pulak’s team: besides its large
frames, and the vessel has a truly massive main keel
timber, preserved to a length of 6.6. m, with a cross
section of 26-33 cm x 17.5 cm.

15 Jones 2013: 54, n. 213, 395.

Fig. 9: Koc¢ Universitesi yiiksek lisans dgrencileriyle
birlikte YK 23 batifinin saglam gévde ahsaplarimin
Denizcilik Arkeolojisi Enstitiisii Bodrum Arastirma,,
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Acike¢a goriildiigii lizere govde kaplamalari ortalama
50 cm araliklarla yerlestirilmis kenar kavelalariyla
sabitlenmis olan tekne ‘karma’ bir govde yapisina
sahiptir (Skl.12).!* Kenar kavelalarinin 9. kaplama
sirasina kadar kullanildig1 goriilmektedir, ancak YK
14 gibi diger tekne govdelerinde de oldugu gibi, birinci
capa tahtasina (12.kaplama sirasi) kadar monte edilmis
de olabilirler; 9.kaplama sirasi ile birinci ¢apa tahtasi
arasindaki gdvde kaplamalarinin cogu kesin veya olasi
onarim pargalaridir (Skl. 13), ancak is makinelerinden
kaynaklanan hasarlar bazi pargalarin tanimlanmasini
zorlagtirmaktadir.!?

16 INA projesinde bu baglanti elemanlari igin Steffy’nin ‘kavela’
tanimlamasi kullanilmaktadir: “Baglantiy: hizalamak veya
gliclendirmek amaciyla birlestirilecek ahgaplarin uglarina veya
armuzlarina yerlestirilen dikdortgen veya silindirik bir pim” (Steffy
1994: 269, 289, Fig. G-9, m, n).

17 INA tarafindan incelenen diger Yenikapi batiklar1 YK 11, YK 5 ve
YK 14, birinci ¢apa tahtasina kadar kaplama kenar baglanti elemanlar:
ile yapilmustir (Jones 2017: 276-77; Pulak 2018: 249, 258), ayrica
Istanbul Universitesi tarafindan incelenen gemilerin ¢ogunda kaplama
kenar baglant1 elemani olarak kavelalar kullanilmigtir (6rn. YK 12)
(Ozsait-Kocabag 2022: 257, skl 4.157).

Maritime Archaeology Periodical

It was clearly a ‘mixed’ construction hull, with hull
planks edge-fastened with coaks spaced on average
50 cm apart (Figure 12). ! The coaks appear to have
been used up to the 9" strake (row of planking),
although they may have been installed up to the first
wale (Strake 12), as was the case with other hulls
such as YK 14; many of the hull planks between
strake 9 and the first wale are definite or likely
repair pieces (Figure 13), although damage from
construction machinery makes these identifications
more difficult for some pieces.!”

16 The INA project follows Steffy’s definition of these fasteners as
‘coaks’: “A rectangular or cylindrical pin let into the ends or seams of
timbers about to be joined in order to align or strengthen the union”
(Stefty 1994: 269, 289, Fig. G-9, m, n).

17 Other Yenikap: shipwrecks under study by INA, including YK 11, YK
5, and YK 14, were built with planking edge fasteners up to the first wale
(Jones 2017: 276-77; Pulak 2018: 249, 258), as well as many of the ships
studied by Istanbul University in which coaks were used as planking edge
fasteners (e.g., YK 12) (Ozsait-Kocabag 2022: 257, fig. 4.157).
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HIDE
Fig. 11: MS birinci binyilda Akdeniz
gemilerinde kaplama kenar1 baglanti
elemanlarinin gelisimi; Steffy’den (1994)
uyarlanmistir; Yenikapi’da INA ekibi
tarafindan incelenen gemilerde ‘C’ ve
‘D’ evreleri temsil edilmektedir (Steffy A
1994’ten sonra; YK 11 zivana fotografi R.
Ingram; YK 14 kavela fotografi M. Jones).
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The development of planking edge 7
fasteners in Mediterranean ships during the B :’f
first millennium AD, adapted from Steffy \
(1994); Phases ‘C’ and ‘D’ are represented

in the ships studied by the INA team at

Yenikapi (After Steffy 1994; YK 11 tenon

photo by R. Ingram; YK 14 coak photo by C :
M. Jones). e
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Fig. 12: YK 23’¢ ait, D = : .
ahgap ¢iirlimesi veya deniz \ L L
kurtlar1 nedeniyle hasar B '
gbrmiis bir alan1 yamamak
icin kullanilan bir onarim
parcasinin fotografi (J.
Celebit/INA).
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Photograph of a repair
piece from YK 23, used to
patch an area damaged by

wood rot or marine borers  Tenon (YK 11, 7th c.) Coak (YK 14, Sth c.)
(J. Celebi¢/INA).
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Fig. 13: Geminin
orta kesiti YK 14

ile karsilagtirmalidir
(Plan S. Matthews
tarafindan yapilmus;
M. Jones tarafindan
uyarlanmigtir/Skl. 13
b, M. Jones/INA).

Cross-section of the
midship are of YK 14
compared (Plan by S.

Matthews; adapted

by M. Jones/Fig. 13

b, M. Jones/INA).

Denizcilik etnograflarinin 20. yiizyilin ortalarinda
ortaya koydugu gibi, bu ‘karma’ yapimin bariz
bir pratik nedeni vardi: Bu yontemleri kullanan
geleneksel gemi yapimcilari, daha karmasik olan
alt govdeyi ‘Once-kabuk’ yontemlerini kullanarak
yaparken, su hattin1 gegen daha basit gévde kavisleri,
ozellikle govdeye daha kalin ¢apa tahtalar1 eklenmesi
gerektiginde, ‘Once-iskelet’ yontemleri kullanilarak
daha kolay monte edebilirdi.'®

YK 23°tin battiginda eski bir gemi oldugu
anlagilmaktadir.  Orijinal gdvde kaplamalan
dikilmisti, genellikle yakarak sekil verme izleri
goriiliiyordu ve daha ge¢ donemlere ait YK
14 ve YK 24°tin aksine neredeyse hi¢c keser
kullanilmamigti; 6te yandan onarim ahsaplari
genellikle keserle sekillendirilmisti. 2018’den bu
yana govde ahsaplarin1 belgeleyen KUDAR ekibi,
teknede c¢ok sayida onarim Ornegi, govdenin dig
boliimiinde ve kaplama armuzlar1 boyunca giliriimiis
boliimlerde katran ve kalafatla kapatilmis Teredo
navalis delikleri bulmus ve bugiine kadar yapilan
kazilar sirasinda govdede yirmiden fazla onarim
ahgabi kullanildigini dogrulamigtir. Egriler govdeye
tamamen demir ¢ivilerle tutturulmustur; bu da ¢ogu
agirlikl olarak ahsap civi ile sabitlenmis olan daha
gec donem YK batiklarinda daha az rastlanan bir
ozelliktir."”

18 Hasslof 1972: 58-60; Jones 2017: 265, 266, fig. 19, 276-77.
19 Kocabas 2008: 97-186; Kocabag 2015; Pulak et al. 2015: 45-68;
Ozsait-Kocabag 2022.

There was a clear practical reason for this ‘mixed’
construction, as revealed by maritime ethnographers
in the mid-20" century: traditional builders using
this methods construct the more complex lower
hull using ‘shell-first” methods, while the simpler
hull curvatures curves past the waterline can be
more easily assembled using ‘frame-first” methods,
especially when thicker wales must be added to the
hull.'

YK 23 was clearly an old ship when it sank. Original
hull planks were sawn, often show signs of char-
bending, and almost never show the use of adzes,
unlike the later YK 14 and YK 24; repair planks,
on the other hand, were often shaped with adzes.
The KUDAR team documenting hull timbers since
2018 has found many examples of repairs to the
hull, Teredo navalis holes plugged with pitch and
caulking on the outside of the hull and in rotten
sections along plank seams, and has confirmed over
twenty repair timbers in the hull identified during
the excavation so far. Frames were fastened to the
hull entirely with iron nails, another feature that is
less common on the later YK shipwrecks, many of
which were fastened primarily with treenails."

18 Hasslof 1972: 58-60; Jones 2017: 265, 266, fig. 19, 276-77.
19 Kocabas 2008: 97-186; Kocabag 2015; Pulak et al. 2015: 45-68;
Ozsait-Kocabag 2022.
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YK 23 batigi, birgok yonden Roma gemilerine 6zgii
eski tasarim Ozellikleri ile Bizans gemi yapimina
ve olasiikla (?) Bizans Imparatorlugu’nun
Konstantinopolis ~ yakinlarindaki ~ belirli ~ bir
bolgesine 6zgili yeni tasarim 6zelliklerini birarada
tagimaktadir.?® Gévde sekli ve montaji daha zor olan
alt gdvde boliimiinii yapmada kullanilan “kabuk-
tabanli” yontemlerle “karma” yapim tekniklerinin
kullanimi, INA tarafindan incelenen 9. yiizy1l veya
oncesine ait gemileri amimsatmaktadir. YK 14,
nispeten diiz tabanli olmakla birlikte, YK 23’iin
kesitini animsatan agozlu bir omurgaya sahiptir
(Skl. 13).2' Ote yandan, gévde kaplamalarinda
yogun mese kullaniminin yani sira daha kiigiik,
daha ince zivanali birlestirmeler yerine 8-10 cm
uzunlugunda kavelalarin kullanilmasi nedeniyle
daha onceki donemlere ait govdelerden farklilik
gostermektedir.?> Diger Yenikap1 gemileri lizerinde
yapilacak aragtirmalarla daha fazla ayrinti ve yapim
cesitliligi ortaya ¢ikacak olsa da YK 23, YK 14
ve YK 24 gibi gemiler gemi yapim yontemlerinde
yavas ve kademeli bir degisim izlenimi
birakmaktadir. Bu durum, bazi aragtirmacilarin
‘gemi yapiminda kabuktan iskelete gegis’ ya da
once-kabuk gemi yapim yontemlerinden egri- veya
iskelet-temelli yontemlere gegisin 9. yiizyilda ¢ok
ilerlemis veya tamamlanmis oldugu Onerisiyle tezat
olusturmaktadir; durum bdyle olsa bile, bu teknolojik
‘devrim’, 10. ylizy1l boyunca kabuk ve iskelet yapim
yontemlerini karigik olarak kullanmaya devam eden
YK gemilerinin ¢ogunun yapimcilari {izerinde ani
ve belirleyici bir etkiye sahip gériinmemektedir.?
Yenikap1 batiklar1 iizerinde daha fazla g¢alisma
yapilip yaymlandik¢a, c¢agdasi batiklarla daha
ayrintili karsilastirmalar yapmak ve bu gemilerin
Bizans ekonomisi ve toplumundaki yerini daha iyi
anlamak miimkiin olacaktir.

YK 23 batigi, Bizans denizciligi ¢aligmalari igin
ozellikle ilgi cekici bir donem olan sekizinci
ylizyilin sonlar1 veya dokuzuncu yiizyilin baglarina
tarihlenmektedir. Her ne kadar akademisyenler igin
bu donemi ‘Karanlik Caglar’ olarak adlandirmak
arttk moda olmasa da, MS yedinci ve sekizinci
ylzyillar, daha onceki ve sonraki donemlere
kiyasla gok az bilinmektedir; Bizans imparatorlugu,
yedinci yiizyilin ortalarindaki Arap fetihleri
nedeniyle en zengin eyaletleri de dahil olmak

20 Pomey et al. 2012: 303-7; Pulak et al. 2015: 69.

21 Jones 2017: 257, fig. 4.

22 Pulak ve ark. 2015: 59; Jones 2017; 262-63, skl 12-15.

23 Pomey ve ark. 2012: 301-8; Kocabag 2015: 33-5; Pulak 2018: 279-81.
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In many ways YK 23 shows a combination of
older design features typical of Roman ships and
newer ones unique to Byzantine shipbuilding, and
possibly(?) to a particular region of the Byzantine
Empire near Constantinople.® The hull shape and
use of ‘mixed’ construction techniques, with ‘shell-
based’ methods used to construct the more difficult-
to-assemble lower hull section, is reminiscent of
vessels from the 9% century or earlier studied by
INA. YK 14, while relatively flat-bottomed, retains
arabbeted keel reminiscent of YK 23’s cross section
(Figure 13).?! On the other hand, the extensive use
of oak for hull planks, as well as the use of 8-10
cm long coaks rather than smaller, thinner mortise-
and-tenon joints, is different from earlier hulls.*
Although more details and construction variations
will emerge with further research on the other
Yenikapr ships, vessels such as YK 23, YK 14, and
YK 24 leave an impression of slow, gradual change
in shipbuilding methods. This contrasts with the
proposal of some scholars that the ‘shell-to-skeleton
transition in shipbuilding,” or the transition from
using shell-first shipbuilding methods to frame-
or skeleton-based methods was far advanced or
completed in the 9" century; it this was the case,
this technological ‘revolution’ does not seemed
to have had an immediate, decisive effect on the
builders of most of the YK ships, who continued to
use mixed shell- and skeleton construction methods
through the 10" century.”® As more of the Yenikap1
shipwrecks are studied and published, it should
be possible to make more detailed comparisons
to contemporaneous shipwrecks and to better
understand the place of these ships in the Byzantine
economy and society.

The YK 23 shipwreck dates to the late eighth or
early ninth century, a period of particular interest
for the study of Byzantine seafaring. Although it is
no longer fashionable for academics to refer to this
period as the ‘Dark Ages’, the seventh and eighth
centuries AD are poorly known in comparison to
earlier and later times; the Byzantine Empire lost a
vast amount of territory due to the Arab conquests in
the mid-7th century, including its richest provinces,
and its slow recovery in the 8th century was likely
possible only with major changes to the social and

20 Pomey et al. 2012: 303-7; Pulak et al. 2015: 69.

21 Jones 2017: 257, fig. 4.

22 Pulak et al. 2015: 59; Jones 2017; 262-63, figs. 12-15.

23 Pomey et al. 2012: 301-8; Kocabag 2015: 33-5; Pulak 2018: 279-81.



iizere biyiikk miktarda toprak kaybetmistir ve
sekizinci ylizyilda yavas yavas toparlanmasi ancak
imparatorlugun sosyal ve ekonomik yasaminda
biyiikk  degisiklikler  yapilmasiyla  miimkiin
olmustur.?* 7-8. yiizyillardaki kayiplar metinsel ve
arkeolojik kayitlara cesitli sekillerde yansimistir,
ancak genel olarak bu dénem i¢in deniz ticareti ve
gemi yapimina dair nispeten az kanit vardir. Bu
durum Yenikap1 batiklarinin detayli incelenmesini
ozellikle onemli kilmaktadir. Bu kadar az bilinen
bir déoneme ait bu kadar iyi korunmus batiklarin
bulunmasi, hatta kurtarilmas:i ve sokiilmesi bile
alisilmadik bir durumdur. Metne dayali kanitlardan,
Bizans Imparatorlugu ve islam halifeliginde cesitli
gemi ve tekne tiplerinin var oldugunu biliyoruz,?
ancak YK’daki gibi buluntular olmadan bunlarin
Ozellikleri veya kapasiteleri hakkinda yeterli bir
fikre sahip olamayacagiz. YK 14, YK 23 ve YK
24 gibi batiklar inceleyerek, Konstantinopolis’in
ana limanlarindan birinde kullanmlan farkli gemi
tirleri arasindaki farkliliklar1 tespit edebiliriz.
Neticede limana uzun mesafelerden gelen kargo
gemilerini yerel olarak yapilmis gemilerden ayirt
edebiliriz, 6rnegin: YK 11 gibi arkeolojik alanda
bulunan daha eski kargo gemilerinin ¢ogu cam
govde kaplamasiyla yapilmisken, 7. yiizyil sonrasi
gemilerin ¢ogu neredeyse tamamen mese agacindan
yapilmstir (belki de Karadeniz’den?); kestane ve
daha az sayida diger tiirlerden kiitiikler de tespit
edilmistir.”® Ayni arkeolojik alanda bulunan ve
Theodosius Liman1 buluntu grubunda temsil edilen
kronolojik araliktaki ¢esitli gemilerin incelenmesi,
Konstantinopolis ve Bizans Imparatorlugu’nun
Bati Roma Imparatorlugu’nun ¢okiisiinden uzun
siire sonra nasil uyum sagladigi, hayatta kaldig1 ve
gelisme gosterdigine dair baz1 yanitlar saglayacaktir.

24 Haldon 2016: 3-25.

25 Makris 2002: 92-6.

26 Liphschitz ve Pulak 2007; Akkemik 2015: 197-99; Kuniholm ve ark.
2015: 73, n. 64, 74-7.
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economic life of the empire.?* The losses of the 7"-
8™ centuries are reflected in a number of ways in
the textual and archaeological record, but overall
there is relatively little evidence for maritime
trade and shipbuilding for this period. This makes
the detailed study of the Yenikapt shipwrecks
particularly important. It is unusual to find, much
less recover and dismantle, such well-preserved
shipwrecks from such a little-known era. We know
from textual evidence that a variety of ship and boat
types existed in the Byzantine Empire and Islamic
caliphate®, but without finds such as those from
YK we will have a poor idea of their characteristics
or capabilities. By examining shipwrecks such as
YK 14, YK 23, and YK 24, we can identify the
variations between different vessel types in use in
one of Constantinople’s main harbors. Eventually,
we may be able to eventually distinguish cargo
ships that have sailed long-distances to the port
from locally-built vessels, for example: while many
of the earlier cargo vessels from the site such as
YK 11 were built with pine hull planking, many
of the post-7" century ships were built almost
entirely of oak, (possibly from the Black Sea?);
chestnut and smaller numbers of timbers of other
species have also been identified.”® Studying a
variety of ships from the same site, and with the
chronological range represented in the Theodosian
Harbor assemblage, should provide some answers
as to how Constantinople and the Byzantine Empire
adapted, survived, and prospered long after the fall
of the Western Roman Empire.

24 Haldon 2016: 3-25.

25 Makris 2002: 92-6.

26 Liphschitz and Pulak 2007; Akkemik 2015: 197-99; Kuniholm et al.
2015: 73, n. 64, 74-7.
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TESEKKORLER

Bu c¢aligma bir¢cok kisi ve kurulus sayesinde
gerceklesmistir.  INA  Yenikapi Proje direktorii
Cemal Pulak’a, Istanbul Arkeoloji Miizeleri eski
direktorii Ismail Karamut, Zeynep Kiziltan ve su
anki direktérii Rahmi Asal’a; INA-BAM direktori
Tuba Ekmekgi-Littlefield’a, konservasyon
laboratuvar1 direktorleri Asaf Oron ve Esra
Altinanit’a ve INA-BAM calisanlarina; Yenikapi
kaz1 ekibi galisanlarina, 6zellikle Giilbahar Baran-
Celik ve Sirm Comlekgi’ye; INA YK projesi
kaz1 ekibine, 6zellikle Mehmet Ciftlik, Rebecca
Ingram, Ilkay Ivgin, Orkan Kd&yagasioglu ve
Sheila Matthews’a; ve Ko¢ Universitesi Mustafa
V. Ko¢ Deniz Arkeolojisi Arastirmalar1 Merkezi
Direktorii Matthew Harpster’a tesekkiir etmek
isterim. 2018’den bu yana projeye destek veren
mevcut ve eski Ko¢ Universitesi &grencilerine;
Doktora ogrencileri Savannah Bishop ve Jelena
Celebié’e; Yiiksek Lisans 6grencileri irem Alpay,
Nurbahar Kurtlu, Recep Can Mert, Giince Oggﬁden,
Zeynep Olgun ve Burcu Ustabag’a ve arkeoloji
lisans 6grencileri Alper Bigakci, Sena Gulen, Deniz
Yazici ve Ayse Yumru’ya minnettarim. 2018-2023
kazi sezonlarinda finansman, basta Fred ve BJ
van Doorninck Bizans Batigi Bursu olmak iizere
Denizcilik Arkeolojisi Enstitiisii ve Kog Universitesi
KUDAR Merkezi’nin comert arastirma hibeleri
tarafindan saglanmistir.
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SUYA DOYMUS ORGANIK
ESERLERDE SILIKON YAGI
ILE YAPILAN KONSERVASYON

UYGULAMALARI

SILICONE OIL TREATMENT
FOR WATERLOGGED ORGANIC

MATERIALS

* Esra Altinanit Kirik

OZET

INA Sualt1 Arkeoloji Enstitiisii olarak 1960 yilindan
bugiine kadar yapmis oldugumuz biitiin kazilardan
ele gegcen eserlerin konservasyon, restorasyon
uygulamalar1 konservatorlerimiz ve konservasyon
teknikerlerimiz  tarafindan  gergeklestirilmistir
ve halen bu c¢alismalarimiz kesintisiz olarak
devam etmektedir. Enstitiimiiz 1973 yilinda sualti
arkeolojisinin babasi olarak da bilinen, 2021
yilinda sonsuzluga ugurladigimiz Prof. Dr. George
F. Bass tarafindan kurulmustur. Giiniimiize kadar
calismalarimiza araliksiz olarak devam etmektedir.
Bu makale kurulusumuzun 50ci yilinin onuruna
hazirlanan bu basima katkida bulunmak amaciyla
yeniden diizenlenmistir.

Anahtar Kelimeler: silikon yagi, capraz baglayict
ajan, katalizor, suya doymus organik eser, geri
donebilirlik, konservasyon.

ABSTRACT

Since 1960, the conservation and restoration work
for the artifacts recovered from all the excavations
conducted by our Institute of Nautical Archaeology
(INA) have been carried out by our own conservators
and conservation technicians. Our Institute was
established in 1973 by Prof. George F. Bass, also
known as the father of underwater archaeology,
whom we bid farewell in 2021. Our activities have
been ongoing without interruption until today. This
paper has been rearranged in order to contribute
to this volume that has been dedicated to our 50th
Anniversary.

Keywords: silicone oil, crosslinking agent,
catalyst, waterlogged organic artifact, reversibility,
conservation.

* Esra Altinanit Kirik; Bodrum INA (Institute of Nautical Archaeology) Sualti Arkeoloji Enstitiisii
Konservasyon Laboratuvar: Bas Konservatorii, e-posta: esraaltinanit@yahoo.com

* Esra Altinamit Kirik; Bodrum INA (Institute of Nautical Archaeology), Head Conservator, Conservation
Laboratory of Institute of Nautical Archaeology, e-mail: esraaltinanit@yahoo.com
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GIRIS

Prof. Dr. Wayne Smith tarafindan 1993 yilinda
Teksas A&M Universitesi'ndeki Konservasyon
Aragtirma/Arkeolojik Koruma Aragtirma
Laboratuvarlarinda ahsabin stabilizasyonu ve
organik esasli malzemelerin konservasyonu ig¢in
polimer ortam kullanilmas1 konusunda arastirmalar
baslatilmistir. Cesitli ¢apraz baglayicilarla birlikte
hazirlanmig silikon yagi uygulamalarinda, yapilan
deneyler sonucunda, suya doymus ahsapta ve
organik eserlerde gerek boyutsal, gerekse fiziksel
degisimlerin en aza indirilebildigi tespit edilmistir.'

Silikon yagi kullanilarak yapilan uygulama, suya
doymus organik malzemeli eser konservasyonunda
kullanilan diger yontemlere gore oldukga kisa siiren
bir uygulamadir. Ozellikle yillar siirebilen PEG
uygulamasina gore zamandan bilyiik tasarruf saglanir.
Eser tarafindan emilimi herhangi bir 1sitmaya gerek
duyulmadan, daha kolay ve kisa siirede olur. Boyutsal
stabilizasyonu bagarilidir. Ancak bunlarin yaninda,
pasifizasyon polimerler ile yapilan uygulamanin, bir
kauramin uygulamasi gibi kesinlikle geri doniigiimsiiz
oldugunun altin1 da ¢izmek gerekmektedir.

Silikon yagi uygulamasi, organik malzemeli
eserlerin  konservasyonu yaninda inorganik
malzemeli eserler lizerinde yapilan uygulamalarda
da basarili sonuglar vermistir.

Bu yontemin patent sahibi olan Texas A&M
Universitesi'nden Prof. Dr Wayne Smith, Bodrum
INA Sualtt Arkeoloji Enstitiisii, Nixon Griffis
Konservasyon Laboratuvari personeline 2015 yili
Ocak ayinda kisa bir donem kurs vermistir (fig. 1).

TINA

INTRODUCTION

Research on use of polymer medium for stabilization
of wood and conservation of organic materials has
been introduced by Prof. Wayne Smith in 1993 at the
Conservation Research Laboratory/Archaeological
Preservation Research Laboratory of the Texas
A&M University. The experiments have shown
that treatment by silicone oil in combination with
various crosslinking agents could minimize both
dimensional and physical changes in waterlogged
wood and organic artifacts.!

Treatment by silicone oil takes relatively shorter time
compared to other methods used in conservation of
waterlogged organic artifacts. It allows significant
time saving, particularly compared to treatment by
PEG, which can take years. It is easily and shortly
absorbed by the artifact without any need for heating
process. Dimensional stabilization is satisfactory.
However, it is important to note that such
treatment carried out using passivation polymers is
irreversible, just like kauramin treatment.

Treatment by silicone oil has yielded successful
outcomes not only in the conservation of artifacts
made of organic materials but also on artifacts made
of inorganic materials.

The patent holder of this method, Prof. Wayne
Smith of the Texas A&M University, gave a short-
term lecture in January 2015 to the personnel at the
Nixon Griffis Conservation Laboratory of Bodrum
INA-Institute of Nautical Archaeology (Fig. 1).

Fig. 1 Prof. Dr Wayne Smith tarafindan verilen kurs ve uygulamalar
Fig. 1 Pictures from the lecture and practical course by Prof. Wayne Smith

1 Hamilton, D., Methods of Conserving Archaeological Material from
Underwater Sites, 1999, 28.

1 Hamilton, D., Methods of Conserving Archaeological Material from
Underwater Sites, 1999, 28.
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Bu makalede, suya doymus organik eserlerin
konservasyon yontemlerden biri olan silikon yag:
uygulamast ve iilkemizde ilk olarak INA Sualtt
Arkeoloji Enstitiisii, Nixon Griffis Konservasyon
Laboratuvari’nda yapilan test uygulamasi ele
almacaktir.

SILIKON VE POLIMER TEKNOLOJISI

Yapilan aragtirma  sonuglarina  gore  polimer
saglamlagtiricilarla; suya doymus haldeki ahsap,’
deri,’ halat,® orgii sepetler ve mantardan yapilmig
objelerin,’ hatta misir kogani® gibi hemen hemen
korunmas1 imkénsiz olan Orneklerin bile tani
oOzelliklerini muhafaza ederek basari ile korunmasi
saglanabilmektedir. Ayrica hayvanlara ait organlarin,’
biyolojik dokularin, arkeolojik ve tarihsel kemik
orneklerinin de konservasyonunda da basar
saglanmistir. Yapilan uygulamalarin basarisinin tespiti
i¢in, obje igerisindeki suyun silikon polimerler ile yer
degistirmesi sonucu, stabilize edilen suya doymus ve
hava kurusu halindeki ahsap da dahil bircok organik
malzemenin elektron mikroskobunda incelenmesi ve
kimyasal analizi yapilabilmektedir.®

SILIKON VE POLIMER ILE YAPILAN KONSERVASYON
UYGULAMALARINDA KULLANILAN KiMYASALLAR

Konservatorler, organik eserleri korumak amaciyla
cesitli pasifizasyon polimerlerini kullanmaktadirlar.
Hidroksil (OH) ug¢ grubu igeren silikon yaglar da,
bu pasifizasyon polimerlerinin énemli bir grubudur.

Pek c¢ok silikon yagi, capraz baglayici ajanlar
ve katalizorler ile birlikte, arkeolojik eserlerin
korunmasi amaciyla kullanilmaya uygundur.
Polimerleri secerken goz Oniine alimmasi gereken
en Onemli unsur, hem eser hem de insan saglig
acisindan giivenli ve zararsiz olani kullanmaktir.

2 Smith, C.W., Hamilton, D.,“Polymerization of Archaeological
Waterlogged Wood Treated with Polyethylene Glycol”, APRL Report
19, 1-26.

3 Smith, C.W., “Conservation of Waterlogged Leather Using Poly-
mers”, APRL Report 4, 1-6.

4 Smith, C.W., Hamilton, D., Klosowski, J.,“Silicone Oil: A New
Technique for Preserving Waterlogged Rope”, APRL Report 5, 1-13.

5 Smith, C.W., Hamilton, D., “Silicone Bulking of Waterlogged Cork
Using PS340, PS341 and PS343 Silicone Oils”, APRL Report 7, 1-5.

6 Smith, C.W., Hamilton, D., “Conservation of Waterlogged Corn
Cobs Using Silicone Oils”, APRL Report 8, 1-6.

7 Smith, C.W., Hamilton, D., “Preservation of a Dog Heart Using
Silicone  Oils”, APRL Report 12, 1-3; Smith, C.W., Hamil-
ton, D., “Preservation of a Dog Heart Using Silicone Oils: A Second
Approach”, APRL Report 13, 1-4.

8 HAMILTON 1999, 28.
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This article will focus on the treatment by silicone
oil, one of the methods used for conservation
of waterlogged organic materials, and its first
testing carried out in Turkey at the Nixon Griffis
Conservation Laboratory of Bodrum INA-Institute
of Nautical Archaeology.

SILICONE AND POLYMER TECHNOLOGY

Previous studies have shown that polymeric
consolidants allow maintenance and successful
conservation of characteristic = features in
waterlogged objects such as wooden,? leather,’
cordage,* basketry and cork objects,’ even corn
cobs® that are almost impossible to preserve. In
addition, satisfactory results have been achieved in
conservation of animal organs,” biological tissues,
archaeological and historical bone samples. The
results obtained by these procedures can be assessed
by electron microscopy and chemical analysis
of many organic materials, including stabilized
waterlogged and air-dried wood after replacement
of water in the object by silicone polymers.?

CHEMICALS USED FOR CONSERVATION BY SILICONE AND
POLYMER

Various passivation polymers are used by
conservators for preservation of organic artifacts.
Silicone oils including hydroxyl (OH)-ended
polymer group represent an important part of these
passivation polymers.

Many silicone oils combined with crosslinkers, and
catalysts are suitable for use in the conservation of
archaeological artifacts. The most important factor
to consider when choosing polymers is to use those
that are safe and harmless, both for artifacts and
human health.

2 Smith, C.W., Hamilton, D., “Polymerization of Archaeological
Waterlogged Wood Treated with Polyethylene Glycol”, APRL Report
19, 1-26.

3 Smith, C.W,, “Conservation of Waterlogged Leather Using Polymers”,
APRL Report 4, 1-6.

4 Smith, C.W.,, Hamilton, D., Klosowski, J., “Silicone Qil: A New
Technique for Preserving Waterlogged Rope”, APRL Report 5, 1-13.

5 Smith, C.W.,, Hamilton, D., “Silicone Bulking of Waterlogged Cork
Using PS340, PS341 and PS343 Silicone Oils”, APRL Report 7, 1-5.

6 Smith, C.W., Hamilton, D., “Conservation of Waterlogged Corn Cobs
Using Silicone Oils”, APRL Report 8, 1-6.

7 Smith, C.W,, Hamilton, D., “Preservation of a Dog Heart Using
Silicone Oils”, APRL  Report 12, 1-3; Smith, C.W., Hamilton, D.,
“Preservation of a Dog Heart Using Silicone Oils: A Second Approach’,
APRL Report 13, 1-4.

8 HAMILTON 1999, 28.



Pasifizasyon polimerleri de organik eserler tizerinde
uygulandiginda digerlerine nispeten daha giivenli
ve zararsiz oldugu tespit edilmis olan polimerler
olup Teksas A&M Universitesi'nde gelistirilmeye
yonelik arastirma i¢in se¢ilmistir.

SILIKON YAGLARI

Arkeolojik Eser Koruma Aragtirma
Laboratuvarlarinda, organik malzemeli eserlerin
koruma uygulamalarinda kullanilan  baslica
silikon yaglari, saf dimetilsiloksan ve %5’e kadar
dimetilsiloksan ilave edilmis polimerlerdir.’

PR 10 Silikon Yagi: Kolayca bulunan silikon yaglar
arasinda olup 25°C’de 0.97g/cm? 6zgiil agirliga ve
13,500.00 CST viskositeye (orta viskositeli) sahip,
kokusuz bir polimerdir.

PR 12 Silikon Yagi: PR 12, PR 10’a oranla kismen
biraz daha yogundur. 25°C’de 0.97g/cm® 6zgiil
agirhga ve 20,000.00 CST viskositeye (yliksek
viskositeli) sahiptir.

KP 80 Silikon Yagi: KP 80, PR 10 silikon yagindan
daha az yogun, 75.00 CST viskositeye (diisiik
viskositeli) sahip, 25°C’de 0.97g/cm® 6zgiil agirhig
olan bir polimerdir.

PA Fluid Silikon Yagi: PA Fluid
de, oktametilsilotetrasiloksan ve
dekametilsilopentasiloksan  ilave  edilmig  bir
dimetilsiloksan olan silikon yagidir. 25°C’de 0.95g/
cm?® 6zgiil agirhga ve 5,0 CST viskositeye (oldukca
diistik viskositeli) sahiptir.

4-7041 Silikon Yagi: Bu silikon yagi ise 25°C’de
0.97g/cm? 6zgiil agirhigr olan, viskositesi 2-6 CST
olan bir polidimetilsiloksan polimeridir.

CAPRAZ BAGLAYICI AJANLAR

CR 20 Capraz Baglayict Ajan: Arkeolojik
objelerin konservasyon uygulamalarinda en ¢ok
kullanilan, hidrolize edilebilen iki ya da daha fazla
polimer zinciriyle baglanma yetenegine sahip,
cok fonksiyonlu bir alkoxysilan grubundan olan
metiltrimetosisilan (MTMS)'in  25°C’de  6zgiil
agirhgt 0.94g/cm?, viskositesi ise 1.00 CST’dir. Bu
etkili ¢apraz baglayict PR 10, KP 80, PA FLuid,
4-7041 silikon yaglarna ilave edilerek kullanilir.!?

9 Smith, C.W., Archaeological Conservation Using Polymers Practical
Applications for Organic Artifact Stabilization, 9-12.
10 SMITH 2003,12.
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Passivation polymers have been found to be
relatively safe and harmless compared to others
when applied on organic artifacts, and thus have
been selected for development by the Texas A&M
University.

SILICONE 0ILS

Pure dimethylsiloxane and dimethylsiloxane-added
polymers up to 5% are the main silicone oils used
by the Archaeological Preservation Laboratories for
conservation of artifacts made of organic material.’

PR 10 Silicone Oil: It is an odorless polymer, among
readily available ones, with a specific gravity of
0.97g/cm?at 25°C and a viscosity of 13,500.00 CST
(medium viscosity).

PR 12 Silicone Oil: PR 12 is relatively more viscous
than PR 10. It has a specific gravity of 0.97g/cm’
at 25°C and a viscosity of 20,000.00 CST (high
viscosity).

KP 80 Silicone Oil: KP 80 is a polymer which is less
viscous than PR 10 silicone oil, and has a viscosity

of 75.00 CST (low viscosity), and a specific gravity
of 0.97g/cm?at 25°C.

PA  Fluid  Silicone 0Oil: PA  Fluid is
also an octametylsilotetrasiloxane and
decamethylcyclopentasiloxane added

dimethylsiloxane silicone oil. It has a specific
gravity of 0.95g/cm?®at 25°C and a viscosity of 5,0
CST (very low viscosity).

4-7041 Silicone Qil: This silicone oil is a
polydimethylsiloxane polymer with a specific gravity
of 0.97g/cm?at 25°C, and a viscosity of 2-6 CST.

CROSSLINKERS

CR 20 Crosslinkers: Methyltrimethoxysilane
(MTMS) belongs to a multifunctional alkoxysilane
group capable of bonding with two or more
hydrolyzable polymer chains, and it is the most
widely used crosslinker in conservation applications
for archaeological objects with a specific gravity of
0.94g/cm?® at 25°C, and a viscosity of 1.00 CST.
This effective crosslinker is added to PR 10, KP 80,
PA Fluid, 4-7041 silicone oils.'

9 Smith, C.W., Archaeological Conservation Using Polymers Practical
Applications for Organic Artifact Stabilization, 9-12.
10 SMITH 2003,12.
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CR 22 Capraz Baglayic1 Ajan: CR 20 ile benzer
ozelliklerde olan ve 25°C’de 0.94 g/cm?® ozgiil
agirliga, yaklasik olarak 1.00 CST viskosiyete
sahip dort fonksiyonel u¢ gruplu bir alkoxysilandir.
Yapilan aragtirmalar sonucunda CR 22 igeren silikon
yag1 karigimu ile yapilan uygulamalarin CR 20 ile
yapilan uygulamalara gore daha fazla genlestigi 6ne
striilmiistiir.

KATALIZORLER

CT 32 Katalizorii: CT 32 katalizorii organik
eserlerin korunmasinda en yaygin olarak kullanilan
dibitiltindiasetat bilegigidir. Bu katalist, yiizeye
siiriilerek ya da buhar haline getirilerek ahsabin
konservasyonu i¢in kullanilabilir. Reaksiyona girme
siiresi yaklasik 24 saat olan kalay igerikli, 6zgiil
agirligi 1.32g/cm’, molekiler agirhign 351,01g/
mol olan ¢ok amagh bir katalizoérdiir. Kimyasal
formiili C ,H,,0,Sn’dir. CT 32’nin buharina maruz
kalmaktan ve deri ile temasindan kaginilmalidir.
Eser konservasyonunda kullanildig1 zaman katalizor

kimyasal olarak sabit kalir.!!

CT 30 Katalizorii: CT 30’de kalay igerikli bir
katalizor olup reaksiyona gegtigi siire yaklagik 16
saattir. Ozgiil agirh@ 1.25 g/cm?, molekiiler agirhig
404,88 g/mol, kimyasal formiilii Sn(C,H ,0,),’dir."”

15

CT 34 Katalizorii: Deneysel arastirmalarda
kullanilan {i¢ katalizéorden en hizli olam1 CT
34°diir. “Tyzor” TPT Titanat olarak da bilinen,
tetraisopropiltitanat (%99) ve izopropil
alkol (%1) iceren bir karisimdir.

CT 34’{in reaksiyonu baglatma siiresi ise yaklasik
olarak ti¢ saattir. Rengi acik sar1 olup bu ozelligi
katalizor buhar haline getirilerek kullanildiginda
soruna neden olur. Katalizasyon sirasinda bu agik
sar1 renkli katalizor eserin iizerinde bir tabaka
olusturur. Bu ince toz tabaka istenildiginde yumusak
bir firca ile kolaylikla kaldirilabilir.

Katalizoriin reaksiyonu baslatmasi karigimin hizl
bir sekilde sicakliginin artmasina ve reaksiyonun
hizlanmasina neden olur. Ancak, eser katalizasyon
sirasinda derin dondurucuda veya buzdolabinda
sogutulursa bu reaksiyon yavaslatilabilir.'®

11 Age, 11-12.
12 Age, 12.
13 SMITH 2003, 12.
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CR 22 Crosslinking Agent: It is an alkoxysilane with
four functional end groups with similar properties
to CR 20 and has a specific gravity at 25°C and an
approximate viscosity of 1.00 CST. Experiments
suggest that treatment by a silicone oil mixture with
CR 22 is more ductile than the treatments containing
CR 20.

CATALYSTS

Catalyst CT 32: CT 32 catalyst is the most widely
used dibutyltin diacetate compound for the
conservation of organic artifacts. This catalyst can
be used for preserving wood, either by applying
to the surface or being vaporized. It is a tin-based
multifunctional catalyst with a specific gravity of
1.32g/cm?® and a molecular weight of 351.01g/mol,
with a reaction time of approximately 24 hours. Its
chemical formula is C ,H,,0,Sn’. Vapor exposure
and skin contact with CT 32 should be avoided.
It remains chemically stable when used in artifact
conservation.

Catalyst CT 30: CT 30 is also a tin-based catalyst,
with a reaction time of approximately 16 hours. It
has a specific gravity of 1.25 g/cm® and a molecular
weight of 404.88 g/mol. Its chemical formula is
Sn((CH,,0,),.”

Catalyst CT 34: CT 34 is the fastest of the three
catalysts used for experimental research. Also
known as “Tyzor” TPT Titanate, it is a mixture
of tetraisopropyltitanate (99%) and isopropyl
alcohol (1%).

The reaction time of CT 34 is approximately three
hours. Itis light yellow in color, which is problematic
when it is used in vaporized form. During catalysis,
it forms a layer on the artifact. This thin layer of
powder can be easily removed with a soft brush.

The initiation of the reaction leads to a rapid rise in
the temperature of the mixture, and acceleration of
the reaction. However, the reaction can be slowed
down if the artifact is cooled in a deep freezer or
refrigerator during catalysis.'

11 Age, 11-12.
12 Age, 12.
13 SMITH 2003, 12.



SILIKON YAGI UYGULAMASI

Eserlerde silikon yagi uygulamasi ii¢ ana adim
icermektedir. Uygulamanin birinci agamasi, suyun
aseton ile yer degistirmesi, yani dehidrasyondur.
Ciinkii silikon yaglar1 su ile karismaz. Ikinci asama,
asetonun capraz baglayici ile karigtirilan silikon
yagi ile yer degistirmesi, diger ad1 ile pasifizasyon
polimerlesmedir. Son asama ise, segilen uygun
katalizoriin esere emdirilmesidir. Bunun amaci
silikon yag: ile katalizoriin reaksiyona girerek
silikon yaginin polimerlestirilmesidir.'

Bu uygulamada 6nemli olan, esere ve sorununa en
uygun silikon yaginin c¢apraz baglayici ajanin ve
katalizoriin kullanilmasidir.

UYGULAMA

Ik asamada, eserin yiizeyi yumusak bir firca veya
havsiz bir kumas ile temizlenir. Eger tortu tabakalar1
mevcutsa bu kirlilikler dis¢i aletleri, bisturi, dremel
gibi araclarla yiizeyden uzaklastirilir."

Polimerlerin esere derinlemesine niifuz edebilmesi
i¢in, eserin biinyesinden suyun tamamen ¢ikarilmasi
gerekmektedir. Etanol ile baslayan ve daha sonra
aseton ile devam eden banyolarla basarili bir
dehidrasyonla suyun biinyeden uzaklastirilmasi
miimkiin olabilir. Suyun asetonla yer degistirme
siiresi eserin boyutlarina ve yogunluguna gore
degisebilir. Son aseton banyosunda eseri desikator
icerisinde ve diisiik bir basing (40 Torr) altinda
bekletmek en etkili yoldur.'® Ancak malzemenin
ne oldugu ve bozulma durumu uygulanacak
vakum degeri i¢in Onemlidir. Ahsap eser cok
bozulmugsa 0Ozellikle vakum altinda uygulama
yapilmasi dnerilmemektedir. Suya doymus organik
eserler hassas ve kirllgan oldugundan, aseton-
polimer gecisinin yavas bir sekilde seyretmesini
saglayabilmek i¢in fazla yogun olmayan ¢apraz
bagli bir polimer secilmelidir. Yogun polimer
cozeltilerinin  kullanimi, PEG uygulamasina
yiiksek bir yiizde oraniyla baglamak ile ayni etkiyi
yaratmaktadir.!”

14 Age, 13.

15 Age, 23.

16 HAMILTON1999, 28.
17 SMITH 2003, 24.
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SILICONE OIL TREATMENT

Silicone oil treatment on artifacts involves three
main steps. The first stage of the treatment is the
replacement of water with acetone, i.e., dehydration.
Because silicone oils do not mix with water. The
second step is the replacement of acetone with
silicone oil mixed with a crosslinker, also known
as passivation polymerization. The final step is the
impregnation of the selected suitable catalyst into the
artifact. The purpose of this step is to make silicone
oil react with the catalyst in order to polymerize the
silicone oil."*

What is important in this treatment is to use the
most suitable silicone oil, crosslinker and catalyst
for the artifact and the problem.

TREATMENT

First of all, the surface of the artifact is cleaned
with a soft brush or a lint-free cloth. If there are
calcareous deposits, they can be removed using
dental instruments, scalpel, and dremels."

For deep penetration of polymers into the artifact,
the water should be completely eliminated from the
artifact. It is possible to remove the water from the
artifact with a successful dehydration process using
a series of baths, starting with ethanol followed by
acetone. The replacement time of water with acetone
may vary depending on the size and density of the
artifact. It is most effective to keep the artifact in a
desiccator and under a low pressure (40 Torr) during
the last acetone bath.'® However, the nature of the
material and state of deterioration are important for
the vacuum to be applied. If the wooden artifact is
in a very deteriorated condition, treatment under
vacuum is not recommended. Since waterlogged
organic artifacts are delicate and fragile, a less
viscous cross-linking polymer should be chosen
to ensure a slower acetone/polymer exchange. The
use of viscous polymer solutions will have the
same effect as starting the treatment with a high
percentage of PEG."

14 Age, 13.

15 Age, 23.

16 HAMILTON1999, 28.
17 SMITH 2003, 24.
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Oncelikle, eserin daldirilacagi uygun yogunlukta
silikon yagisegilir ve buna bir gapraz baglayici eklenir.
Suya doymus organik eserlerin korunmasinda en
iyi se¢im CR 20 olarak bilinen metiltrimetoksisilan
(CH,0), SiCH,) (MTMS) ¢apraz baglayici olup
genellikle %3 oraninda CR 20

kullanilacak olan silikon yagi ile karistirilir.'® Bu oran
uygulama yapilacak esere gore degisebilmektedir.

Eser, uygulama sirasinda silikon yagi c¢ozeltisinin
icerisine tamamen daldirilarak bekletilmelidir® (fig. 2).

Eser, en az 24 saat kadar ortam basincinda veya
diisik basing altinda vakum desikatorii iginde
bekletildikten sonra silikon yagi ¢o6zeltisinden
cikarilabilir. Yiizeyindeki fazla polimer ¢ozeltisinin
stiziilmesi i¢in temiz bir kabin i¢ine oturtulmus bir
elegin icine eser dikkatlice yerlestirilir ve silikon
yaginin siizlilmesi saglanir. Cozeltiden ¢ikarilan
eserin ylizeyinde toplanmis polimer, havsiz bir bez
veya yumusak bir fir¢a yardimi ile temizlenmelidir.

Bir sonraki asamada ise; eser kilitli bir poset igine
yerlestirilir, yanina bir kap igerisinde birkag gram
katalizor (genellikle CR 32) konulur ve posetin
agz1 tamamen kapatilir®® (fig. 3). Oda sicakliginda
birakilabilecegi gibi, 1smnan katalizoriin polimer
cOzeltisi ve eser arasindaki reaksiyonu hizlandiracagi
icin sicakligi 52°C olarak ayarlanmig bir firin
icerisine de yerlestirilebilir. Genel olarak eser 24 saat
sonra stabil hale gelmektedir.”!

Alimirg

Agirhk

Eser T

Fig. 2 Ahsaba Silikon yag1 emdirilmesi, Smith 2003, 26

Fig. 2 Immersion of wood in silicone oil, Smith 2003, 26

18 SMITH 2003, 24.

19 Age, 24.

20 Age, 25.

21 HAMILTON 1999, 29.
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First, a silicone oil with appropriate viscosity will
be selected for immersion of the artifact, and then
an appropriate cross-linker will be added. The
best choice for preserving waterlogged organic
artifacts is methyltrimethoxysilane (CH,0), SiCH,)
(MTMS) crosslinker, which is known as CR 20, and
3% CR 20 is mixed with the silicone oil.'® This rate
may vary according to the artifact to be treated.

The artifact must remain immersed in the silicone
oil solution during treatment® (fig. 2).

The artifact can be removed from the silicone oil
solution after it is kept in a vacuum desiccator at
ambient pressure or under reduced pressure for at
least 24 hours. In order to drain the excess polymer
solution on the surface, the artifact is carefully
placed in a sieve placed in a clean container and the
silicone oil is allowed to drain. The polymer pooled
on the surface of the artifact that was removed from
the solution should be cleaned with a lint-free cloth
or a soft brush.

The next step is to place the artifact in Ziploc bag,
adding a few grams of catalyst (usually CR 32),
and sealing the bag tightly?® (fig. 3). It can be left
at the room temperature or placed in an oven under
a temperature set at 52°C as the heated catalyst
will accelerate the reaction between the polymer
solution and the artifact. In general, the artifact
stabilizes after 24 hours.?!

¥ ¥

Fig. 3 Ahsap esere katalizor uygulanmasi, Smith
2003, 26

Fig. 3 Catalyst applied on a wooden artifact, Smith
2003, 26

18 SMITH 2003, 24.

19 Age, 24.

20 Age, 25.

21 HAMILTON 1999, 29.
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SILIKON YAGI VE DIGER METODLAR iLE YAPILAN DENEYLER VE
NETICELERI

Texas A&M Universitesi, Konservasyon 1. siif grencileri
her yil, ahsap dahil olmak ftizere bircok malzemenin
konservasyonu ile ilgili deneyler yapmakta ve ahsap
eserlerin korunmasi g¢aligmalarinin ana hatlar1 {lizerine
raporlar yazmaktadirlar.?> John Littlefield’in, 2008 yilinda
bozulma, ¢ekme, renk, dokunsal ozellikler ve koruma
ile ilgili yaptig1 toplam 15 deney asagida incelenmistir.
Bu konservasyon deneyi herhangi ilag deposu ya da
eczaneden elde edilebilen standart ahsap dil ¢ubuklarryla
yapilmistir. Bu dil gubuklar1 hus agacindan olup hepsi ayn
standart boy ve kalinliktadir ve 1988 yilindan beri su iginde
bekletilmistir.

Bu deneyler;

1.Su igerisinde %5 oraninda ¢oziinmiis bal (fig. 4),

2. Su igerisinde %5 oraninda ¢6ziinmiis rafine seker (fig. 5),
3. Su igerisinde %5 oraninda ¢6ziinmiis A tipi seker (fig. 6),
4. Saf parafin mumu (fig. 7),

5. Su igerisinde %5 oraninda ¢oziinmiis PEG 400 (fig. 8),

6. Etanol icerisinde ¢oziinmiis %5 oraninda PEG 400 (fig.
9),

7. Su igerisinde %5 oraninda ¢dziinmiis PEG 1500 (fig. 10),
8. Suicerisinde %35 oraninda ¢dziinmiis PEG 3350 (fig. 11),

9. Su igerisinde %5 oraninda ¢dziinmiis PEG 3350/400 (fig.
12),

10. Su igerisinde %20 oraninda ¢6ziinmiis PEG 400 ve
dondurarak kurutma,

11. Su igerisinde %30 oraninda ¢oziinmiis PEG 400 +
MTMS veya IBTES capraz baglayici ajan,

12. Silikon yag1 + ¢apraz baglayici ajan (fig. 13),

13. Etanol igerisinde %35 oraninda ¢oziinmiis kafur (fig. 14),
14. Aseton+recine (fig. 15),

15. Hava kurusu (fig. 16) kullanilarak uygulanmustr.

EXPERIMENTS BY SILICONE OIL AND OTHER METHODS AND
THE RESULTS

At Texas A&M University, every year first-year students
of the Conservation Department conduct experiments on
the conservation of a variety of materials, including wood,
and outline their results on conservation of wood artifacts
in their reports.?? A total of 15 experiments conducted by
John Littlefield in 2008 on deterioration, shrinkage, color,
tactile properties and conservation is being reviewed
below. These conservation experiments were carried out
with standard wood tongues available from any drug store
or pharmacy. These wood tongues were made of birch,
all in same standard length and thickness and have been
soaked in water since 1988.

The experiments included,

1. A 5% solution of honey dissolved in water (fig. 4),
2. A 5% solution of refined sugar dissolved in water
(fig. 5),

3. A 5% solution Type A sugar dissolved in water (fig.
6),

4. Pure paraffin wax (fig. 7),

5. A 5% solution of PEG 400 dissolved in water (fig.
8),

6. A 5% solution of PEG 400 dissolved in ethanol (fig.
9),

7. A 5% solution of PEG 1500 dissolved in water (fig.
10),

8. A 5% solution of PEG 3550 dissolved in water (fig.
11),

9. A 5% solution of PEG 3550/400 dissolved in water
(fig. 12),

10. A 20% solution of PEG 400 dissolved in water and
freeze drying,

11. A 30% solution of PEG 400 + MTMS or IBTES
cross-linking agent dissolved in water,

12. Silicone oil + cross-linking agent (fig. 13),

13. A 5% solution of camphor dissolved in ethanol
(fig. 14),

Deneyler sonucunda farkli yontemlerde, farkli korumalar
saglanmigtir. Ancak anlasildig iizere bigimsel olarak en
iyi sonuglar, silikon yagi+capraz baglayici ¢ozeltisinden
almmistir?

14. Acetone + resin (fig. 15),

15. Air-dried (fig. 16).

The experiments produced different results with
different methods. However, it seems that the best

results in terms of the form were obtained with the
silicone oil + cross-linking solution.”

22 John Littlefield ile 16.09.2012°de yapilan kisisel goriisme.
23 Littlefield 2008.

22 Personal interview with John Littlefield on 16.09.2012.
23 Littlefield 2008.
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Fig. 6 A tipi Seker, Type A Sugar
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Fig. 8 PEG 400+ Su, PEG 400+ Water
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Fig. 10 PEG 1500+ Su, PEG 1500+ Water
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Fig. 5 Rafine Seker, Refined Sugar
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Fig. 7 Parafin Mumu, Paraffin Wax
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Fig. 9 PEG 400+ Etanol, PEG 400+ Ethanol

Wood Conservation Experiment
John Littlefield

Anth 605- Conservation I

10.02. 2008

*

F o

Fig. 11 PEG 3350+ Su, PEG 3350+ Water
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Fig. 12 PEG 3350/400+ Su, PEG 3350/400+ Water
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Fig. 14 Kafur+ Etanol, Camphor+ Ethanol
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Fig. 16 Hava Kurusu, Air-Dried

TINA

Wood Conservation Experiment
John Littlefield

Anth 605- Conservation I
10.02.2008

T oo

Fig. 13 Silikon Yagi+ C.B.A, Silicone Oil+ C.B.A

Wood Conservation Experiment
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Fig. 15 Aseton Regine, Acetone + Resin
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INA Sualti Arkeoloji Enstitiisii, Nixon Griffis
Konservasyon Laboratuvari’nda, 2015 yili Ocak
ayinda silikon yagi uygulamasinin patent sahibi
olan Texas A&M Universitesi'nden Prof. Dr.
Wayne Smith’in laboratuvar personeline verdigi
kurs sirasinda birgok organik ve inorganik malzeme
tizerinde ¢esitli uygulamalar yapilmigtir. Bir halat
pargasi iizerine yapilan uygulamada, karsilagtirma
yapilabilmesi icin Oncelikle ayni1 halattan bir
parca kesilerek hava kurusu olarak kurutulmustur.
Her iki parganin da Oolgiileri alinmig, raporlart
yazilmig ve fotograflar1 ¢ekilerek belgelemesi
tamamlanmistir (fig. 17). Oncelikle ¢oziinebilir
tuzlarindan arindirilarak yumusak uclu bir firca ile
temizlenen (fig. 18) halat parcasinin biinyesindeki
su, sirastyla etanol ve aseton banyolar1 yapilarak
tamamen uzaklastirllmistir. Silikon yagi uygulamasi
oncesinde halatin her iki tarafi iplerle baglanarak
uglarinin

acilip orglisiiniin dagilmasi engellenmistir (fig. 19).
Diisiik basing altinda vakumlanarak biinyesindeki
su ile yer degistiren asetonun, %4 oraninda ¢apraz
baglayici ajan ile karistirilmis silikon yagi ile yer
degistirmesi saglanmistir (fig. 20). Vakum altinda
halat tizerinde baloncuklar olugmaktadir (fig. 21).
Bu, aseton ile silikon yaginin yer degistirmeye
bagladigin1  gostermektedir. Baloncuk olusumu
sona erdikten sonra, halat pargasi desikatdrden
cikarilarak ince bir tel lizerine asilmig ve silikon
yaginin fazlasi siizdiiriilmiistiir (fig. 22).

Fig. 17 Belgeleme

Fig. 17 Documentation
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Various treatments were performed on many organic
and inorganic materials during the lecture given by
Prof. Wayne Smith of Texas A&M University, the
patent holder of silicone oil, in January 2015 at the
Nixon Griffis Conservation Laboratory of the INA
Institute of Nautical Archaeology. For a treatment
on a fragment of rope, a small fragment was cut
from the same rope and air dried for comparison.
Both fragments were measured, reported and
photographed for documentation (fig. 17). First,
the soluble salts were removed from the rope with
a soft tipped brush (fig. 18), and then the water in
the fragment of rope was completely removed by
ethanol and acetone baths, respectively. Before
treatment with silicone oil, both ends of the rope
were tied with threads to prevent them from
disintegrating (fig. 19). Through vacuuming under
low pressure, acetone that displayed water was
replaced with silicone oil mixed with 4% cross-
linking agent (fig. 20). Bubbles formed on the rope
under vacuum (fig. 21). This indicates that the
acetone and silicone oil have started to be displaced.
After cessation of bubble formation, the fragment
of rope was removed from the desiccator, hung on a
thin wire and the excess oil was drained off (fig. 22).

Fig. 18 Mekanik temizlik
Fig. 18 Mechanical cleaning
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Fig. 19 Halatin uglarmin saglamlastiriimasi

Fig. 19 Reinforcement of the rope ends

Fig. 20 Silikon yaginin hazirlanmasi
Fig. 20 Preparation of silicone oil

Fig. 21 Baloncuk olusumu Fig. 22 Silikon yaginin siizdiiriilmesi
Fig. 21 Bubble formation Fig. 22 Draining silicone oil off
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Bir sonraki asama, eserin katalizér yardimi ile
tamamen polimerlesmesinin saglanmasi ve silikon
yagmin stabil hale getirilmesidir. Eser kilitli bir
poset igerisine yerlestirilmis ve yanina bir kag
damla katalizér damlatilan ufak bir pecete parcasi
konulmustur (fig. 23). Yaklagik 24 saat sonra eserin
tamamen polimerlestigi (katilagtigi, kurudugu)
gbzlemlenmistir. Uygulama sonucunda hava kurusu
ile kurutulan ve silikon yagi uygulanan her iki
parganin yeniden 6lgiileri alinmistir (fig. 24). Islem
gérmeyen, yalnizca hava kurusu olan ornekte lif
yapilarinda kirilma, catlamalar ve deformasyon
goriilmiis, buna karsilik silikon yagi uygulanan
ornegin makroskopik goriintiisiiniin kararl (stabil)
oldugu tespit edilmistir (fig. 25-26).

The next step is to ensure the complete
polymerization of the artifact with the help of a
catalyst and make the silicone oil stable. The artifact
was placed in a Ziploc bag and a small piece of
napkin with a few drops of catalyst was placed next
to it (fig. 23). Around 24 hours later, the artifact had
been completely polymerized (solidified, dried). At
the end of the procedure, both fragments which were
air-dried and treated with silicone oil were measured
again (fig. 24). The untreated, air-dried sample
showed fractures, cracks and deformations in fiber
structures, whereas the macroscopic appearance of
the sample treated with silicone oil was found to be
stable (fig. 25-26).

Fig. 23 Katalizor ile stabil hale
getirilmesi

Fig. 23 Stabilization with catalyst

OLCUMLER HAVA KURUSU % Degisim SILIKON YAGI | % Degisim
Uygulama 6ncesi uzunluk 5.7cm -15.79 14.5cm -1.38
Uygulama sonras1 uzunluk 4.8cm 14.3cm

Uygulama 6ncesi kalinlik 0.9cm 33 0.5cm 0
Uygulama sonrasi kalinlik 1.2cm 0.5cm

Uygulama 6ncesi agirlhik 0.27gr -77.78 3.23gr -41.18
Uygulama sonrasi agirlik 0.06gr 1.90gr

MEASUREMENTS AIR DRIED Change % SILICONE OIL | Change %
Pre-treatment length 5.7cm -15.79 14.5cm -1.38
Post-treatment length 4.8cm 14.3cm

Pre-treatment thickness 0.9cm 33 0.5cm 0
Post-treatment thickness 1.2cm 0.5cm

Pre-treatment weight 0.27gr -77.78 3.23gr -41.18
Post-treatment weight 0.06gr 1.90gr

Fig. 24 Olgiimler, Fig. 24 Measurements
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Fig. 25 Hava kurusu 6rnegin kuruma sirasinda ve sonrasindaki goriintiileri

Fig. 25 Images of an air-dried sample during and after drying
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Fig. 26 Silikon yag1 uygulama oncesi ve uygulama sonrasi goriintiileri

Fig. 26 Images before and after treatment with silicone oil

Mugla Sitki Kogman Universitesi Arastirma
Laboratuvarlar1 Merkezi’nde yapilan SEM analizleri
sonucunda elde edilen fotograflarda da, hava kurusu
olan parcanin lif yapilarinda kirilma, ayrilma,
catlamalar goriilmistiir. Silikon yagi uygulamasi
yapilan parcada ise lifin tamamen silikon yagi ile
kaplanmis oldugu, herhangi bir kirilma ve kopmanin
bulunmadigi, yani daha iyi korunmus durumda
oldugu gorilmiistir (fig. 27-28).

The photographs taken following SEM analyses
performed at the Research Laboratories Center of
the Mugla Sitki Kogman University also showed
that there was fractures, separation and cracking
in the fiber structures of the air-dried fragment.
However, in the fragment treated with silicone oil,
the fiber was completely covered with silicone oil,
and there was no breakage or rupture, that is, it was
in a well-preserved condition (Fig. 27-28).
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Fig. 27 Hava kurusu ile kurutulan 6rnegin SEM goriintiileri

Fig. 27 SEM images of the air-dried sample

Fig. 28 Silikon yag1 uygulanan 6rnegin SEM goriintiileri

Fig. 28 SEM images of the sample treated with silicone oil
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Eserlerde, silikon yag: ile yapilan islemlerde dogala
yakin renkte bir goriiniim elde edildigi ve boyut
degisikliginin minimum oldugu gdzlemlenmistir.
Ayrica stabil hale gelen eser, bulundugu ortamda
gevre sartlarinin kontroline gerek duyulmadan
korunabilmektedir. Ancak konservasyonda
kullanilan malzemelerin en 6nemli 6zelliklerinden
biri olan geri donebilirlik (reversibility) kriteri, bu
konservasyon isleminde miimkiin degildir.**

24 HAMILTON 1999, 6, 29

46

CONCLUSION

It has been observed that the artifacts have a near-
natural color in treatments performed using silicone
oil, and the change in size is minimal. In addition,
the stabilized artifact can be preserved in their
usual environment without any need to control
environmental conditions. However, the principle
of reversibility, one of the most important features
of the materials used in conservation, is not valid in
this conservation procedure.?*

24 HAMILTON 1999, 6, 29



Eski eserlerde yapilan koruma ve onarim
uygulamalarinda, geri donebilirlilik en 6nemli
kriterlerden Dbiridir. Ancak, geri donebilirlik
konusu bir¢ok durumda yanlis ifade edilmektedir.
Cogunlukla konservasyonu yapilan suya doymus
bir eserde denenecek geri doniisiim isleminde;
teorik olarak %100 geri donebilirlik basarisinin yant
sira, eserin en iyi durumda olmasi da istenmektedir.
Bu beklentiye yakin olan en iyi sonuglar, PEG ve
silikon yag1 ile yapilan uygulamalar sonucu elde
edilmistir. Bunun nedeni, suya doymus hasarli bir
“ahsap”m korunmasinda kullanilan silikon yagi ve
PEG uygulamalarinda, hiicrelerdeki suyun yerini bu
koruyucularin almasi ve buna bagh olarak eserde
deformasyon meydana gelmemesidir. Silikon
yag1 ve PEG polimerlerin emdirilmis oldugu suya
doymus ahsaplardan alinan 6rnekler, bu ahsaplarin
diger yontemlerin uygulandig1 6rneklere gore daha
iyi korunmus oldugunu gostermektedir.®

Oldukca bozulmus olan ve polietilenglikol (PEG)
ile konservasyonu yapilmig suya doymus ahsap
parcasinin tamamen geri donebilirligi miimkiin
degildir. PEG’in tamaminin ahsaptan tekrar geri
almmasi sirasinda ahsaba zarar verilebilmektedir.
Ciinkii emdirme islemi siiresince PEG’in bir
kisminin odun dokusundaki seliiloz hiicrelere ve
lignine kimyasal olarak baglanmasi, polimerin odun
dokusundan tamamen alinabilmesini énlemektedir.
Bu islemde baglanmanin bir kismi kimyasal
baglanma olarak gerceklesirken az miktarda PEG,
hiicre bosluklarinda fiziksel baglarla, basit bir
sekilde tutulmaktadir.

PEG’in geri alimmasi islemi, yillarca suya doymus
halde kalan ahsabin zaten zayiflamis olan yapisina
ek bir hasar verebileceginden, ¢ogunlukla geri
donlistim igslemi yapilmamaktadir. Cok uzun
siire suya doymus halde kalan ahsapta ikinci bir
uygulama yapilmasi istendiginde daha fazla hasar
meydana gelebilecegi unutulmamalidir.?®

Silikon esaslt polimer uygulamalariyla yapilan
konservasyon; uzun Omiirlii olmasi, kisa bir
zaman igerisinde gerceklestirilmesi, uygulamanin
kolay olmasi ve depolama sartlarinin kontroliine
cok fazla gerek duyulmamasi nedeniyle birgok
organik ve inorganik eserin korunmasinda biiyiik
bir 6neme sahiptir. Oysa PEG emdirilmis eserlerin
bulundugu ortamda iklim ve sicaklik sartlart

25 Age, 29.
26 HAMILTON 1999, 29.
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Reversibility is one of the most important criteria
in the conservation and restoration of artifacts.
However, the use of reversibility is misrepresented
in many cases. Mostly, during the reversibility
procedure to be attempted on a waterlogged artifact
that has been conserved, it is expected to have a
theoretically successful 100% reversibility as well
as having the artifact in the best condition. The best
results close to this expectation were obtained with
PEG and silicone oil treatments. The reason for that
is that in treatments with silicone oil and PEG, the
water in the cells is replaced by these preservatives,
which causes no deformation in the artifact.
Samples from the waterlogged woods impregnated
with silicone oil and PEG polymers show that these
woods were preserved better than samples treated
with other methods.”

Complete reversibility of a highly deteriorated
waterlogged timber fragment that has been preserved
with polyethylene glycol (PEG) is not possible. The
timber maybe damaged during complete removal
of PEG. It is because some of the PEG chemically
binds to the cellulose cells and lignin in the wood
structure during impregnation so that it prevents the
polymer being completely removed. During this
procedure, while some occurs as chemical binding,
a small amount of PEG still remains physically
trapped in the cellular voids.

The process of retreating is mostly not possible since
the process of removing PEG may cause additional
damage to the already weakened structure of the
wood that remained waterlogged for many years.
Therefore, it should be kept in mind that the process
of retreating heavily waterlogged timbers causes
more damage than should be desirable.?

Conservation using  silicone-based  polymer
treatments is of great importance for preservation
of many organic and inorganic artifacts because it
is long-lasting, performed in a short period of time,
easy to apply and does not require much control
of storage conditions. However, for PEG treated
artifacts, success can be achieved only when the
climate and temperature conditions are controlled
in the environment where these artifacts are
kept. When there is a change in these conditions,
chemical changes in the substance impregnated into
the artifact may result in problems. However, it is

25 Age, 29.
26 HAMILTON 1999, 29.
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kontrol edildiginde uygulama kararli olmakta ve
konservasyonun basaris1 yalnizca bu sartlarda
saglanabilmektedir. Bu sartlar degistigi zaman,
esere emdirilen maddedeki kimyasal degisiklikler
sorunlara neden olabilmektedir. Oysa uzun omiirlii

olan silikon esasli polimerlerle yapilan

uygulamalarda boyle bir sorunla
karsilagilmamaktadir. ~ Ayrica  silikon  yag
uygulamasindan sonra ahgabin cins ve tirii de
tanimlanabilmektedir.”’” Silikon esasli polimer
endiistrisi tarafindan toplanan veriler ve ¢ok
sayidaki deney sonuglarma gore, konservasyonda
kullanilan polimerlerin yar1 dmiirlerinin en az 200
yil oldugu tespit edilmistir. Ayrica gelistirilen yeni
teknolojilerle islemin daha kolay uygulanmasinin
miimkiin olacag: da diistiniildiigiinde, silikon esash
polimerlerle yiiriitiilen koruma c¢alismalarinin
gelecek vaat ettigi goriilmektedir.®

27 Age, 29.
28 Age, 29.
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not an issue for artifacts treated with long-lasting
silicone-based polymers. Furthermore, the genus
and specie of the wood can be identified following
treatment with silicone oil.”’ Based on the data
collected by the silicone-based polymer industry
and the results of numerous experiments, half-life
of polymers used for conservation is at least 200
years. Considering the ease of treatment with new
technologies, conservation work using silicone-
based polymers looks promising.?®

27 Age, 29.
28 Age, 29.
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* Tuba Ekmekgi Littlefield

lduk¢a uzun bir siire boyunca antik gemi
O yapim teknikleri ve tipolojisi, arkeologlarin

ilgisini ¢ekmistir. Fakat bu alanda yapilan
calismalar genellikle antik kaynaklar ve karadaki
arkeolojik buluntularin verdigi bilgiler ile sinirh
kalmistir. Yirminci ylizyilin ilk yarisindan itibaren
dalis teknolojisinin ilerlemesi ile ¢ok kiiciik bir
kismin1 arkeologlarin, biiyiik bir kismimi ise
profesyonellerin olusturdugu dalgiclar, batiklardan
eserler cikartmaya baslamiglardir. Ancak her ne
kadar titiz davranilsa da arkeolojik kazi sistemi
dahilinde olmayan bu calismalar sonucunda pek
¢ok veri kaybolmus, hatta batik alanlarina zarar
verilmistir.

Sualti1 arkeolojisi bilim dalmin ve INA’nin
hikayesi 1958 yilinda gazeteci ve arastirmaci Peter
Throckmorton’un siinger dalgiglarnt ile ilgili bir
arastirma yapmak i¢in Bodrum ve civarini ziyaret
ederken, Antalya yakinlarinda cok eski bir batik
geminin oldugunu siinger dalgi¢larindan 6grenmesi
ile baglamigtir. Bu batik, siingerci Kemal Aras’in
aktardigi kadariyla Gelidonya Burnu’nda bakir
kiilgelerden  olusmaktadir.  Universite  egitimi
sirasinda arkeoloji dersleri alan Throckmorton,
bu kiilgelerin Tung Devri’ne ait bakir kiilgeler
olabilecegini diisiiniip bu alana dalmis ve gordiikleri
sonucunda konunun 6nemini anlamigtir. O yillarda
Tiirkiye’de Gordion antik kentinde arkeolojik kazi
yapan Pensilvanya Universitesi ile irtibata gegip,
Gordion kaz1 ekibinde yer alan George Bass ile
gorliserek bu batigin kazisinin yapilmasina dair
girisimlere baslamiglardir. 1960 yilinda George
Bass; Peter Throckmorton ve geng¢ dalgiglardan

ncient shipbuilding techniques and typology
Ahave been of interest to archaeologists for

quite some time. However, research in
this field has generally been limited to information
provided by ancient sources and terrestrial
archaeological finds. With the advancement of
diving technology during the first half of the
twentieth century, divers, a small part of whom
were archaeologists, and a large part of whom are
professionals, have started to recover artifacts from
shipwrecks. Nevertheless, despite their meticulous
approach, many data have been lost, and even wreck
sites have been damaged due to these activities
that were not carried out in accordance with the
archaeological excavation system.

The story of underwater archaeology and INA
began in 1958 when journalist and researcher
Peter Throckmorton, while visiting Bodrum and
its surroundings to do a study on sponge divers,
learned from sponge divers that there was an ancient
sunken ship near Antalya. This shipwreck at Cape
Gelidonya consisted of copper ingots as reported
by sponge-fisher Kemal Aras. Throckmorton, who
took archaeology lessons during his university
years, thought that these ingots could be from
the Bronze Age, and recognized their importance
when he dived to the wreck site. He contacted the
University of Pennsylvania which were conducting
archaeological excavations in the ancient city
of Gordion in Turkey during those years, and
discussed it with George Bass, who was a member
of the Gordion excavation team, to make an official
application in order to excavate this shipwreck. In
1960, George Bass, Peter Throckmorton and his
team of young divers carried out the first scientific

* Tuba Ekmekgi Littlefield, MA, INA-Sualti Arkeoloji Enstitiisii Bodrum Arastirma Merkezi, Sualti1 Sok. No. 2,

48400, Bodrum, Mugla, tekmekci@nauticalarch.org
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olusan ekibi ile Gelidonya’da, kara kazilarinda
kullanilan sistematik ve arkeolojik kazi tekniklerini
uygulayarak diinyadaki ilk bilimsel sualti kazisini
gergeklestirmiglerdir. Bdylece sualti arkeolojisi
bilim dali, tiim diinyada ilk defa 1960 yilinda
Tiirkiye’de George Bass tarafindan baslatilmistir

(Fig. 1).

26-28 metre derinlikte yatan ve MO ge¢ XIII.
yiizyila tarihlendirilen bu gemi Kibris menseli olan
ve her biri yaklasik 25 kilogram agirliginda 34 adet
okiliz gonii biciminde dokiilmiis yasst bakir kiilgce
(ingot) tagimaktaydi (Fig. 2).

Bronz (tung), bakir ve kalay, sikke 6ncesi donemde en
o6nemli ticaret metalariydi ve ingotlarin bu bigimde
yapilmalarinin sebebi taginmalarin1 daha kolay
hale getirmekti. Ana kargoyu olusturan ingotlarin
yani sira muhtemelen yeniden kullanilmak iizere
eritilecek olan pek c¢ok kirik bronz parca ile bronz

underwater excavation in the world by applying
the systematic and archaeological excavation
techniques used in terrestrial excavations at the
Cape Gelidonya, which, in turn, gave birth to the
discipline of nautical archaeology that was initiated
by George Bass in Turkey in 1960 (Fig. 1).

Lying at a depth of 26-28 meters, and dating to
the late 13th century BC, the ship was carrying 34
flat copper ingots of Cypriot origin, each weighing
approximately 25 kilograms, cast in the form of
oxhide (Fig. 2).

Bronze, copper, and tin were the most important
trade commodities in the pre-coin era, and ingots
were made this way to make them easier to
transport. In addition to the ingots that made up
the main cargo, among the finds were many broken
bronze pieces that would probably be melted down
for reuse, and copper and tin necessary for bronze

Fig.1. George Bass (Photo:OINA)
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Fig. 2. Gelidonya Batig1 bakir kiilgeler (Photo:©INA)

Fig. 2. Copper ingots from the Cape Gelidonya shipwreck
(Photo:©INA)



iiretimi icin gerekli bakir ve kalay, perdahlanmis tag
agirliklar, tas topuzlar, skarabe ve silindir miihiirler,
Suriye, Kibris ve Miken seramikleri, bronz el
aletleri ve daha pek ¢ok eser ele gecmistir.

George F. Bass’in bu batiktaki caligmalari ile
sualt1 arkeolojisinin temellerini iilkemiz sularinda
atmasinin ardindan 2010 yilinda, Gelidonya Batigi
kazisinin ve sualt1 arkeolojisinin baglamasmin 50.
yili sebebiyle; INA, Dokuz Eyliil Universitesi,
Bodrum Sualti1 Arkeoloji Miizesi ve TINA destekli
bliyliik bir grup, Kiiltiir Varliklar1 ve Miizeler
Genel Midiirliigii’nlin izinleri ile batik alanina
yeniden donmiis ve modern teknolojik sistemler
kullanilarak yeniden bir kaz1 yapilmistir. Boylece
1960 yilindaki teknik ve tecriibe eksikliginden
kaynakl1 ¢ikarilamamis eserlerin tamami ¢ikarilmig
ve tim buluntularin konservasyon ve restorasyon
caligmalari tamamlanmaya yakin olup, 2025 yilinda
nihai yayin i¢in baskiya verilecek sekilde ¢alismalar
son siiratle devam etmektedir.

1961°de Bass ve ekibi, Bodrum Yarimada’sinin
kuzeybatisinda yer alan Yassiada’daki MS VII.
yiizyila ait Bizans Batigi’'nda kazi g¢aligmalarina
baslamstir. Yassiada’y: Tiirkiye’nin Seytan Uggeni
olarak adlandirmak hi¢ de yanlis olamaz. Ciinkii
MO VL. yiizy1l yiik gemisinden, 1993 yilinda batan
Mirna—M adli Liibnan bandirali silebe kadar farkli
donemlere tarihlendirilen yaklagik 20 kadar gemi
Yassiada’nin hemen batisinda yer alan sighiga
carparak batmuistir.

Bu bolgede MS VII. yiizyila tarihlendirilen ve
Yassiada [ adi verilen batigin kazisi, 1961-1964
yillar1 arasinda 32 ila 39 metre arasindaki derinlikte
yaptlmistir (Fig. 3).

Bu kazimin ardindan artik sualti kazilarinda pek ¢ok
yeni teknigin uygulamasina gecilmistir. Dalgi¢lar,
eserleri elle kazmak yerine, onlara daha ¢ok zaman
kazandiran ve hassas bir bi¢cimde caligmalarina
olanak saglayan hava emiciler kullanmaya
baslamiglardir. Batik tlizerindeki Ol¢limler ise
stereofotogrametri adi verilen bir yontemle hassas
ve siiratli bir bigimde gerceklestirilmistir. Ayrica
bu sistemle ¢ekilen fotograflar sayesinde batigin
ii¢ boyutlu planimi ¢ikartmak miimkiin olmustur
ki bu plan daha sonra Bodrum Sualti Arkeoloji
Miizesi’'nde yapilmis olan rekonstriiksiyon igin
olduk¢a 6nemlidir (Fig 4)".

1 Bu rekonstriiksiyon sergilemesi 2017 yilinda miizede gergeklesen res-
torasyon sirasinda iptal edilmistir.
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production, burnished stone weights, stone maces,
scarabs and cylinder seals, Syrian, Cypriot, and
Mycenaean ceramics, bronze hand tools and many
more artifacts.

After George F Bass’ work on this shipwreck laid the
foundations of nautical archaeology in our country’s
territorial waters in 2010, a crowded excavation
team supported by INA, Dokuz Eyliil University,
Bodrum Underwater Archaecology Museum and
TINA returned to the wreck site upon obtaining a
permission from the General Directorate of Cultural
Heritage and Museums to carry out an excavation
again using modern technological systems on the
occasion of the 50th Anniversary of the Gelidonya
Shipwreck excavation and the origin of nautical
archaeology. Thus, all the artifacts that could not
be excavated in 1960 due to the lack of technical
methods and experience have been excavated, and
conservation and restoration work on all the artifacts
have been almost completed. The work continues at
full speed to be printed for the final publication in
2025.

In 1961, Bass and his team started excavations on the
7th century AD Byzantine Shipwreck on Yassiada,
lying to the northwest of the Bodrum Peninsula. It
would be appropriate to call Yassiada the Devil’s
Triangle of Turkey because about 20 ships dating
back to different periods, ranging from a cargo
ship of the 6th century BC to the Lebanese-flagged
freighter Mirna-M, which sank in 1993, crashed
into the shallows just to the west of this island.

The excavation of the shipwreck named Yassiada
I, dating to the 7th century AD, was carried out
between 1961-1964 at a depth of 32 to 39 meters
(104 — 128 ft.) (Fig. 3).

Following this excavation, many new techniques
have been introduced for underwater excavations.
Instead of digging artifacts by hand, divers
began to use vacuum hoses, which saved more
time and allowed them to work with precision.
Measurements on the shipwreck were carried
out sensitively and quickly using a method called
stereophotogrammetry. In addition, the photographs
taken with this system made it possible to produce a
three-dimensional plan of the shipwreck, which was
of vital importance for the reconstruction made later
at the Bodrum Underwater Archacology Museum

(Fig 4)".

1 Display of this reconstruction was terminated following the restorati-
on works at the museum in 2017.




Fig. 3. Yassiada VII. Yiizyil Batig1 Kazis1 (Photo:©INA)
Fig. 3. Excavation of the 7th Century Yassiada Shipwreck (Photo: ©INA)

Fig. 4. Yassiada Bat1g1 rekonstriiksiyon (Photo:©INA)
Fig. 4. A Reconstruction of the Yassiada Shipwreck (Photo:©INA)
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Bu batiktan, tasima kapasiteleri 10 ila 142 litre
arasinda degisen yaklasik 700 amphora ele gegmistir.
Bunlarm yani sira imparator Maurice Tiberius (MS
586 — 587) donemi ile Imparator Heraclius donemine
(MS 610-641) tarihlendirilen, altin semis ve tremis
birimlerinde sikkeler ile bakir follis biriminde
sikkeler, aralarindan birinin geminin kaptani oldugu
diisliniilen Georgios’a ait olan terazi agirliklari, pek
cok el aleti ve capalar ele gegmistir. Ancak kazinin
en onemli sonuglarindan biri, o donemki gemi yapim
teknikleri hakkinda bizlere ¢ok degerli bilgiler
vermesidir.

Antikcag’in Akdeniz Havzasi’nda iki ana gemi
inga sistemi karsimiza ¢ikmaktadir. Olduk¢a erken
donemlerde su tagimaciliginda kullanilan kiitiikten
oyulma kanolarin tagima kapasitelerini arttirmak
icin etraflarina  kaplamalar yerlestirilmekteydi.
Daha sonra bu kanolar form degistirerek geminin
tim tasiyict unsurlarimin - baglandigi  omurga
bi¢imini almiglardir. “Kabuk ilk” teknik adi verilen
ilk teknikte (Fig. 5); kizaga konulan omurgaya
once kaplama tahtalari, ardindan da bu kaplama
tahtalarim1 desteklemek i¢in doseklerden ve dosek
istii pargalardan olusan dosek sistemi yerlestirilir.
Omurgadan itibaren birlestirilmeye baslanan her bir
kaplama tahtas1 birbirlerine “zivanali gegme” metodu
ile kenetlenir. Bu yontemde kaplamalarin birbirleri ile
birlestikleri armuz ad1 verilen i¢ yiizlerine karsilikli
gelecek sekilde zivana adi verilen yuvalar agilir, iki
kaplamadaki karsilikli iki zivana igerisine oldukga
sik1 bigimde giren kama olarak adlandirilan ahsap
parcalar ¢akilir ve bunlar, kavela adi verilen ahsap
civiler ile sabitlenir (Fig. 6).

Ikinci ahsap gemi insa teknigi ise, giiniimiizde hala
kullanilmakta olan ve “y1gma” olarak da adlandirilan
“iskelet ilk” teknigidir (Fig. 7a-7b). Bu teknikte
oncelikle yine omurga insa edilir. Bu omurganin
iizerine teknenin formunu veren dosekler ve postalar
monte edildikten sonra disaridan postalara baglanan
ve ahsap kaplama tahtalarinin bir araya gelmesi ile
olusturulan kabuk (forma) sarilir. MS VII. ylizyildan
MS XI. yilizyilla kadar bu iki teknik arasinda bir
gecis asamasi yasanmaktadir. Bu gecis asamasinin
varligr ilk olarak Yassiada 1 Batigi’'min kazilar
sonucunda ortaya atilmistir. Ciinkii zivanali gegmeler
artik, kaplama tahtalarin1 hizalamak i¢in kullanilan
kavelalara doniigmiistiir ve zivanalar igerisindeki
kamalar1 sabitlemek igin kullanilan ahsap civiler
ortadan kalkmustir.
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About 700 amphoras with a carrying capacity of 10
to 142 liters were recovered from this shipwreck. In
addition, gold coins (semisses and tremises) and copper
coins (follises) dating to the reign of Emperor Maurice
Tiberius (586 — 587 AD) and Emperor Heraclius (610-
641 AD) and balance weights, one of which belonged
to Georgios, who is thought to have been the captain of
the ship, many hand tools and anchors were recovered.
However, one of the most important findings is that it
provided us with very valuable information about the
shipbuilding techniques of the period.

Two main shipbuilding systems emerge in the
Mediterranean Basin of Antiquity. In very early times,
planks were installed on the bodies of canoes carved out
of logs used for water transportation to increase their
carrying capacity. During the periods that followed,
these canoes transformed and took the form of a keel
on which all the elements of framing were attached.
In the first technique, called the “Shell first” technique
(Fig. 5), first the planking strakes are installed onto the
keel, then the framing system consisting of futtocks
and posts is mounted to support these planking strakes.
Each one of the planking strakes are joined together by
using the “mortise and tenon joint” method from the
keel up. In this method, mortises are cut on the seams
where the sides of the strakes meet, on both strakes,
then tenons are placed tightly inside these mortises,
and they are fixed with wooden nails called dowels

(Fig. 6).

The other shipbuilding technique is the “skeleton first”
technique, also called “frame first” technique, which is
still in use today (Fig. 7a-7b). In this technique, first the
keel is built as well. The frames, that give the hull its
form, consisting of the posts and futtocks are mounted
on the keel. Then, the planking strakes are attached on
the posts, forming the shell of the ship. The transition
from the shell-first to the skeleton-first technique took
place between the 7th century AD and the 11th century
AD. The clue for this transition phase was first revealed
during the Yassiada I shipwreck excavations. Because
the mortise and tenon joints were replaced with coak-
dowels to be used for the alignment of the planks, and
the pegs used for the fastening of the wedged mortise
and tenon joints became obsolete.
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Fig. 5.
Kyrenia Batig:
replikasinda
uygulanan
“Kabuk lk”

teknigi (Bass
2005, s. 78).

Fig. 5.

The “shell first”
technique used
in the making
of the replica

of the Kyrenia
shipwreck (Bass
2005, p.78).
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Fig. 7a. Modern
bir “iskelet

ilk” teknigi
ornegi (Yiicel
Koyagasioglu
argivi).

Fig. 7a. An
example to

a modern
“skeleton-first”
technique
(Yiicel
Kdyagasioglu
Archive).
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Fig. 7b.
Modern

bir “iskelet
ilk” teknigi
ornegi (Yiicel
Koyagasioglu
arsivi).

Fig. 7b. An
example to

a modern
“skeleton-first”
technique
(Yiicel
Koyagasioglu
Archive).
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Denizcilik Arkeolojisi Dergisi

Ayni alanda 1967, 1969 ve 1974 yillarinda yapilan
calismalarda MS IV. yiizyilin sonlarma — MS
V. yiizyilin baglarina tarihlendirilen Yassiada II
Batig1’nin kazilar1 yapilmistir (Fig. 8). 36 ila 42 metre
derinlikte yatan batik, 1100 adet amphoranin yani
sira pek ¢cok Ge¢ Roma Donemi pismis toprak kap da
tasimaktaydi. Bu gemiden ele gecen ahsap parcalar
ise artik yukarida bahsedilen gemi insa teknigindeki
gecis asamasimin habercisi niteligindeydi. Ciinkii
bu donemde kavelalarin boyutlar1 daha kiiciik,
birbirlerine olan mesafeleri ¢ok daha uzaktir.
Zivanalar igerisindeki kamalar ise artik daha
gevsektir. Boylelikle is¢ilik ve malzemeden tasarruf
saglanmaktadir.

1972 yilina gelindiginde ise sualtt kazi ve
arastirmalarinda olduk¢a deneyim kazanmis George
F. Bass ve arkadaglar tarafindan cok kiiciikk bir
biit¢e ile INA-Sualti Arkeoloji Enstitiisii kurulmus,
fakat aktif hale gelmesi ve ilk resmi yonetim kurulu
toplantisinin yapilmasi ile resmen tanmmasi 1973
yilinda gergeklesmistir. Ayni1 sene Seytan Deresi,
Ser¢e Limani ve Bozburun batiklarinin kesfedildigi
Tirkiye’nin ilk arkeolojik sualt1 ylizey arastirmasi
gerceklestirilmistir.

The same site witnessed the excavations of the
Yassiada II Shipwreck dating to the late 4th to early
Sth century AD during the 1967, 1969 and 1974
campaigns (Fig. 8). Resting at about 36 to 42 meters
of depth, this shipwreck was transporting around
1100 amphoras as well as numerous terracotta
vessels dating to the Late Roman Period. The
wooden elements recovered from the wreck also
pointed out at a transition phase in the shipbuilding
technique. Because during this period, the lengths
of the dowels are smaller, making the distance
between them wider. The wedges in the mortises
are looser, economizing on labor and material costs.

By 1972, the INA-Underwater Archeology Institute
was established with a very small budget by George
F. Bass and his collegaues, who gained a lot of
experience in underwater excavations and surveys,
however it was officially recognized in 1973
when it became active and the first official board
meeting was held. In the same year, Turkey’s first
archaeological underwater survey was carried out,
during which the shipwrecks of the Seytan Deresi,
Ser¢e Liman1 and Bozburun were discovered.

Fig. 8. Yassiada II Batig1 (Photo:©INA)
Fig. 8. The Yassiada IT Shipwreck (Photo:©INA)
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1975 yilinda Bodrum yakinlarindaki Seytan
Deresi’ndeki kazi calismalarinda, MO 1600’lere
tarihlendirilen ve paralelleri Beycesultan, Troya ile
Girit’teki Minos yerlesmelerinde goriilen pismis
toprak pithoslar ele gee¢mistir (Fig. 9). Ancak
yapilan arastirmalarda herhangi bir batiga ait
olabilecek ahsap govde pargalarina veya pismis
toprak pithos pargalar1 haricinde baska bir buluntuya
rastlanilmamistir. Bu da ne yazik ki bu eserlerin
bir batiga ait olmadigm ortaya koymaktadir ki
bu buluntular bir batik olsaydi, Seytan Deresi
daha sonra bahsedilecek olan diinyanin en eski
gemisi Uluburun’dan daha erken bir doneme
tarihlendirilecek bir batik olacakti.
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Fig. 9. Seytan Deresi
Batig1 pithoslar1
(Photo:©INA)

Fig. 9. Pithoi recovered
from the Seytan

Deresi Shipwreck
(Photo:©INA)

In 1975, the excavations at Seytan Deresi near
Bodrum yielded terracotta vessels dating to
1600 BC in parallel to the ones uncovered in
Beycesultan, Troy and Minoan Crete settlements
(Fig. 9). However, the excavations didn’t reveal
fragments of a wooden hull that might be related
to any wreckage or any other finds other than the
potsherds. Such finding, unfortunately, suggests
that these artifacts do not belong to a shipwreck, but
if they were from a shipwreck, then Seytan Deresi
would be a shipwreck that could be even earlier
than the Uluburun Shipwreck, the oldest shipwreck
in the world.
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Marmaris’in giineybatisinda, 1977 — 1979 yillan
arasinda kazisi yapilmis olan ve MS 1025 yilina
tarihlendirilen Serge Limani1 Cam Batig1 (Fig. 10)
gerek sualt1 arkeolojisi gerekse de suya doymus
ahsap konservasyonu ve yeniden birlestirilmesi
acisindan olduk¢a biiyilk 6neme sahiptir. Ciinkii
bu batik Tiirkiye’de konservasyonu, yeniden
birlestirme islemi ve yayini yapilan ilk batik olma
ozelligi tagimaktadir.

Muhtemelen iki direkli ve Latin armasi olan gemi;
15 metre uzunlugunda, 5,3 metre genisligindedir
ve yaklasik 30 ton tagima kapasitesine sahiptir. Bir
ticaret gemisi oldugu ic¢in “basik karinali” tabir
edilen tarzda insa edilmistir. Ahsap gemi gévdesinin
%20’si ele gegmistir ve bulunan pargalar {izerinde
yapilan calismalar dogrultusunda o dénemki gemi
insa ustalarmin artik tamamiyla iskelet ilk sisteme
gectikleri anlagilmaktadir. Ciinkii kaplama tahtalart
tizerinde higbir zivanali gegme veya kavela izine
rastlanmamistir. Bu batigin bir diger 6nemli 6zelligi
de tasidig1 kargodur. 80 kadar Islami cam kabimn
yant sira yaklasik bir milyon parganin iizerinde
muhtemelen eritilip yeniden kullanilmak {izere
taginan 3 ton kirtk cam pargast bulunmustur. Bunlar
pargalar geri doniisiim i¢in kirtlmasalardi 200 farkl
formda 10.000 ila 20.000 adet cam eser meydana
getirebileceklerdi (Fig. 11).
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Fig. 10. Serce Limani1 Cam Batig1 (Photo:©INA)

Fig. 10. The Serce Limani Glass Shipwreck (Photo:©INA)

.ﬂt

The Ser¢e Limani Glass Shipwreck (Fig. 10),
which was excavated between 1977 and 1979 in
the southwest of Marmaris and dated to 1025 AD,
is of great importance in terms of both underwater
archaeology and the conservation and reassembly of
waterlogged wood. Because it is the first shipwreck
that underwent conservation and reassembly and
published in Turkey.

Probably having two-masts and lateen sails, the
ship is 15 meters long, 5.3 meters wide and has a
cargo capacity of approximately 30 tons. As it was
a merchantman, it was built in the so called “flat
bottomed” style. Twenty percent of the ship’s hull
has been recovered, and analysis of the fragments
show that the shipbuilders of the period had already
completely switched to the skeleton-first system.
This is based on the lack of mortise-and-tenon
joints or dowel marks on the planking strakes.
Another important feature of this shipwreck is its
cargo. Over a million pieces were found along with
some 80 glass vessels of Islamic origin and 3 tons
of glass sherds that were probably transported to
be melted and reused. If they had not been broken
for recycling, they would have produced between
10,000 and 20,000 glass artifacts in 200 different
forms (Fig. 11).
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Fig. 11. Serce Limam Batig1 camlar1 restorasyon (Photo:©INA)

Fig. 11. Restoration work on glass finds from the Serce Limam Shipwreck (Photo:©INA)
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1981 yilinda konservasyon iglemine baslanan Serce
Limam1 Cam Batigi, 3,5 yil boyunca, INA-Sualt1
Arkeoloji Enstitiisii tarafindan Bodrum Arastirma
Merkezi’'nde kurulmus olan Tirkiye’nin ilk suya
doymus ahsap konservasyon laboratuvarlarinda iki
ton PEG? 1500 ve PEG 4000 ile islem gérmiistiir.
Konservasyonu yapilan tim ahsap govde
pargalarnin Oncelikle 1:10 olgeginde modelleri
hazirlanip geminin maketi yapilmistir. Ardindan
kazidan bulunmus ve konserve edilmis pargalar,
bu makete uygun olarak yeniden birlestirilerek
1990 yilinda Bodrum Sualt1 Arkeoloji Miizesi’'nde
%50 nem ve 22 C° sabit sicaklikta sergilenmeye
baglanmiglardir (Fig. 12 - 13).

Yine Serce Limani icerisinde Cam Batigi’na ¢ok
yakin bir alanda bulunan ve M.O 280 civarmna
tarihlendirilen Hellenistik Donem Batigi’nin kazi
caligmalar1 1979-1981 yillarinda gerceklestirilmistir.
Gemi, Knidos menseli olan muhtemelen binin
iizerinde iki farkli boyutta amphora tasimaktaydi.
Bunlarin yani sira ¢cok sayida ince cidarli kap da ele
geemistir. Fakat gemi battiktan sonra alanin ortasina
diismiis olan iri kayalar sebebiyle kaz1 ¢aligmalari
tlimilyle tamamlanamamuistir.

1982 yazinda siingerci Mehmet Cakir, Bodrum Sualti
Arkeoloji Miizesi’ne Kas yakinlarindaki Uluburun
civarinda “kulaklt madeni biskiiviler” buldugunu
bildirmisti. Aslinda Tun¢ Devri kiilgelerini tasvir
eden Mehmet Cakir’in yonlendirmelerini takip
eden Bodrum Miizesi ve INA iiyelerinde olusan bir
ekip batig1 incelemis ve alinan sonuglara gore 1960
yilinda kazilmis olan ve o giinlerde diinyanin en eski
gemisi olarak nitelendirilen Gelidonya Batigi’ndan
daha eski olabilecek bir batikla karsilastiklarini
anlamiglardir. Gergekten de batiktan ele gecen
eserler ve govde ahsaplan iizerinde yapilan
incelemeler, geminin MO 1320 (£20) civarlarinda
battigim1 gostermektedir. Bu da Uluburun Gemisi’ni
Gelidonya Gemisi’nden yaklasik yiiz y1l kadar daha
erken bir doneme tarihlemektedir.

44 ila 62 metre arasindaki derinlikte bulunan
batikta 11 yil siiren kazilar sirasinda 22.413 dalig
gerceklestirilmis ve bu da sualtinda gegirilen toplam
6613 saatlik calisma anlamina gelmektedir.

2 Polietilenglikol, kisaca PEG, suda ¢oziilme 6zelligi olan sentetik bir
materyaldir ve molekiil agirligina gore isim alirlar, PEG 200den PEG
6000% kadar farkli degerleri bulunmaktadir.
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The Serce Limani Glass Shipwreck, whose
conservation procedures started in 1981, has been
treated with two tons of PEG 1500 and PEG 4000
for 3.5 years in Turkey’s first water-logged wood
conservation laboratories established at Bodrum
Research Center by INA-Institute of Nautical
Archaeology. First of all, 1:10 scale models of
all conserved wooden hull parts were made to
reconstruct a model of the vessel. Afterwards,
the excavated and conserved fragments were
reassembled based on this model and started to be
exhibited at the Bodrum Museum of Underwater
Archaeology in 1990 at a relative humidity of 50%
and a constant temperature of 22°C (Fig. 12 - 13).

The excavations of the Hellenistic Shipwreck, lying
very close to the Glass Shipwreck inside the Serge
Harbor and dating to around 280 BC were carried
out in 1979-1981. The vessel was carrying probably
over a thousand amphoras, in two different sizes,
probably originating from Knidos. In addition to
them, abundant number of thin-walled pottery
were found. However, the excavations could not
be completed due to the large rocks that fell in the
middle of the shipwreck site.

In the summer of 1982, Mehmet Cakir, a sponge
fisher from Bodrum reported to the Bodrum
Underwater Archaeology Museum that he found
“metal biscuits with ears” around Uluburun near
Kas. As a matter of fact, by following the directions
of Mehmet Cakir, who, in fact, described the Bronze
Age ingots, a team of members of the Bodrum
Museum and INA examined the shipwreck, and
as a result, they realized that they encountered a
shipwreck that may be earlier than the Gelidonya
Shipwreck, which was excavated in 1960 and was
considered the oldest ship in the world at that time.
Indeed, analysis of the artifacts and hull timbers
recovered from the wreck show that the vessel sank
around 1320 (£20) BC. This dates the Uluburun
Ship to a period about a hundred years earlier than
the Gelidonya Ship.

It took 11 years to complete the excavation on the
wreck lying at a depth of 44 to 62 meters. During this
time, 22413 dives were carried out, corresponding
to a total of 6613 hours spent underwater.

The primary cargo of the merchantman consisted
of copper ingots (Fig. 14a — 14b). Approximately
10 tons of copper ingots that were most probably
transported for use in bronze making, including
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Fig. 12. Serce Liman1 Bat1g1 rekonstriiksiyon ¢alisma sirasinda (Photo:©OINA)
Fig. 12. During reconstruction of the Ser¢e Limani Shipwreck (Photo:©OINA)

Fig. 13. Serce Liman1 Batig1 sergilemesi (Photo:©INA)
Fig. 13. The Serg¢e Liman1 Shipwreck at exhibition (Photo:©OINA)
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Geminin ana  kargosunu  bakir  kiilgeler
olusturmaktaydi (Fig. 14a — 14b). Biiyiik ihtimalle
tung/bronz yapiminda kullanilmak iizere tasinan,
toplam agirlig1 yaklasik 10 ton olan 317’si tipik
okliz gonii bi¢imli ve digerleri farkli sekilde
354 dortgenimsi formlu ve 121 adet yuvarlak/
pide formlu (plano-konveks) bakir kiilge ile
toplam agirligr yaklasik 1 ton olan kalay kiilge ele
gecmistir. Bronzun elde edilebilmesi ig¢in bakir
ile kalayin 10:1 oraninda ergitilerek karistirilmasi
gerekmektedir ve bu da bize Uluburun gemisinden
bulunan bakir ile kalaydan 11 ton bronz elde
edilebilecegini gostermektedir. Yapilan incelemeler,
bakir kiilgelerin  tamammin Kibris menseli
oldugunu ortaya koymustur. Ayrica bugiin Prof.
Cemal Pulak’in uzun yillar siiren ekip ¢aligmalar
sonrasinda kalayin Bolkar Daglari’'ndan ve Orta
Asya’da bulunan maden yataklarindan geldigi
anlagilmigtir.

317 in typical oxhide, 354 in rectangular and 121
in round/bun shapes (plano-convex) as well as
approximately 1 ton of tin ingots were recovered. In
order to obtain bronze, copper and tin must be melted
and mixed in a ratio of 10:1, which indicates that 11
tons of bronze can be obtained from the copper and
tin found in the Uluburun ship. Analysis revealed
that all of the copper ingots originated from Cyprus.
Furthermore, after many years of team work led by
Prof. Cemal Pulak, it has been determined that the
tin came from the Bolkar Mountains and the ore
deposits in Central Asia.

The Uluburun Shipwreck yielded a total of 153
Canaanite jars, which are divided into three groups
by size. One of these vessels was filled with olive
pits and another with glass beads. However, almost
half of the remaining amphoras contained a resin
called Pistacia (Pistacia terebinthus atlantica),
which was particularly used for perfume production

Fig. 14a. Uluburun Batig:
okiiz gonii bigimli bakir
kiilgeler (Photo:©INA)

Fig. 14a. Oxhide shaped
copper ingots from the
Uluburun Shipwreck
(Photo:©INA)
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Fig. 14b. Uluburun Batig1 farkli formdaki bakir, kalay ve cam kiilgeler (Photo:©INA)
Fig. 14b. Ingots of copper, tin and glass in various forms from the Uluburun Shipwreck (Photo:©OINA)

Batiktan, boyut olarak ii¢ gruba ayrilmig toplam 153
Kenan Amphora’st ¢ikartilmigti. Bu kaplardan biri
zeytin ¢ekirdekleri ile, bir digeri ise cam boncuklarla
doldurulmustur. Ancak geri kalan amphoralarin hemen
hemen yaris1 6zellikle Misir’da parfiim ve mumyalama
isleminde kullanilan terebentin regine olarak adlandirilan
Menengi¢ (Pistakia terebinthus atlantica) reginesi
tasimaktaydi. Bu, bronz ve kalay kargodan sonra
gemideki en biiyiik yiikii olusturmaktadir.

Uluburun Batigi, “ilk”lerin ve “en”lerin oldukga sik
karsilagildig1 arkeolojik bir kaynak olarak &zellikle
Tung¢ Devri arastirmalari igin yadsinamayacak bir
Ooneme sahiptir. Gemiden, iyi bi¢imde korunagelmis,
toplam agirlig1 yaklasik 350 kg. olan en az 175 adet
cam kiilce ele gecmistir ki bunlar, Tun¢ Devri’ne
tarihlendirilen en biiyiik cam buluntu grubudur ve tim
olarak ele gecmis en erken cam malzeme arasindadir.

and embalming treatments in Egypt. This resin
represented the largest cargo on the vessel following
bronze and tin.

The Uluburun Shipwreck is an archaeological
source where “firsts” and “mosts” are quite common
and has an undeniable importance, especially for
Bronze Age studies. At least 175 well-preserved
glass ingots with a total weight of approximately
350 kg were found on the ship, making it the largest
group of glass finds dating back to the Bronze Age
and one of the earliest glass materials recovered in
its entirety.
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Ayrica, “Diptykhon’ ad1 verilen ve simsir agacindan
imal edilmis, izerine yaz1 yazilabilecek balmumunu
tutmasi igin ¢entikler kazinmis, iki ahsap yapragi
fildisi menteseler ile tutturulmus diinyanin en eski
kitab1 da bu batikta bulunmustur (Fig. 15).

Fig. 15. Uluburun Batig1 ahsap kitap¢ik (Photo:©INA)

Furthermore, the world’s oldest book made of two
ivory-hinged wooden leaves, called the “Diptych”
was also found on this shipwreck. The leaves were
made of boxwood, had notches recessed to hold
wax for writing, and were held together by ivory
hinges (Fig. 15).

Fig. 15. The wooden book from the Uluburun Shipwreck (Photo:©INA)
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Fig. 16. Uluburun Batig1 Nefertiti
skarabe (Photo:©INA)

Fig. 16. The scarab inscribed with the
name of Nefertiti from the Uluburun
Shipwreck (Photo:©INA)



Biitiin bunlarin yani1 sira; Nefertiti’nin, kocast
Firavun Ahenaton’la birlikte Misir’da hiikiim
sirdliglinii kanitlayan Nefertiti’nin bilinen ilk
skarabe mihrii (Fig. 16), Baltik’tan kehribar, Misir,
Kenan ve Miken isi silahlar, altin ve glimiis eserler,
Orta Afrika’dan gelen ve abanoz olarak adlandirilan
“Afrika Kara Agac1” (Dalbergia melanoxylon) ince
kiitiikler, Suriye ve Filistin kiyilarindan fil disi ile
suaygirt disleri, deve kusu yumurtalari, Kibris ve
Miken seramikleri gibi binlerce eser giin 1s18ina
cikartilmigtir.

Bu batigin en 6nemli 6zelliklerinden biri de sedir
agacindan insa edilmis olan ve sadece %3’i
ele gecmis olan geminin gdévdesidir. Zivanali
gegme sisteminin en erken temsilcisi olan bu
ornekte zivanalar uzun, enli ve kalin olup,
sanki kaplamalarin igerisinde bir posta sistemi
olusturacak bi¢cimde birbirlerine bitisik ve ug¢ uca
yerlestirilmiglerdir. Boylece kaplamalar igerisinde
gizli bir iskelet olusturacak kadar saglam ve masif
bir hal almaktaydi.

Her ne kadar kazi, 1994 yilinda yaklasik 33 aylik
bir siire¢ sonrasinda bitse de glinlimiizde Uluburun
Batigi’na ait eserlerin ¢aligmalarina hala devam
edilmektedir. Bu da George F. Bass’in “Sualtinda
gecirdigimiz bir aylik dalis siiresine karsi, yaklasik
iki yitlvmizi eserleri arastirma ve korumaya ayiririz”
savini sonuna kadar desteklemektedir.

1973 yilinda, INA tarafindan yapilan ilk sualt1 yiizey
arastirmasinda bulunan Bozburun Batigi’nin kazisi
1995-1998 yillar1 arasinda gerceklestirilmistir
ve yaklasik 8.500 dalis yapilmistir (Fig. 17). MS
874 yilinda insa edildigi ve MS 880 yil1 civarinda
sulara gomiildiigii tahmin edilen batik, 30 ila 35
metre derinlikte bulunmaktaydi. Muhtemelen 15
metre uzunlugunda ve 5 metre genisligindeki gemi,
Kirim kokenli iki ana tip amphora tagimaktaydi.
Kazilar sonucunda 960 adet amphora ve yaklasik
2 ton agirhiginda kirik govde parcasi ele gegmistir.
Bunlarin yani sira ii¢ cam goblet, masaiistii
seramikleri ve gemi govdesine ait ahsaplarin bir
kism1 bulunmustur.

INA tarafindan 1996 yilinda Cesme—Alagati’nin
giiney dogusunda  yapilan  sualti  yiizey
arastirmasinda, Tektas Burnu adi verilen alanda
MO 440 ila 425 yillarmna tarihlendirilen bir batik
kesfedilmistir. Bu gemi, Anadolu kiyilarinda ele
gecen en iyi korunmusg Klasik Donem batig1 olmasi
acisindan olduk¢a oOnemlidir. 1999-2001 yillar
arasinda kazis1 yapilan batikta 213 adet Mende,
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In addition to all of these, thousands of artifacts
have been brought to light, such as Nefertiti’s first-
known scarab seal (Fig. 16) proving that Nefertiti
ruled in Egypt alongside her husband Pharaoh
Akhenaten, beads of amber from the Baltic, weapons
made in Egypt, Canaan, and Mycenae, gold and
silver objects, thin logs of “African blackwood”
(Dalbergia melanoxylon) from Central Africa, ivory
and hippopotamus teeth from the coasts of Syria and
Palestine, ostrich eggs, and ceramics from Cyprus
and Mycenae.

One ofthe most significant features of this shipwreck
1s its hull, which was constructed from cedar wood
and of which only 3% has been recovered. In
this example, as the earliest representation of the
mortise-and-tenon joint system, the tenons are long,
wide, and thick, and they are arranged end-to-end
and side-by-side as if to form a system of futtocks
within the planking. This made the planks so sturdy
and massive that they formed a hidden skeleton
within the planking.

Although the excavation was completed in 1994
after a period of about 33 months, work on the
artifacts of the Uluburun Shipwreck has been still
ongoing. This fact fully supports George F. Bass’s
statement that “For every one month we spend
underwater, we spend about two years studying and
preserving artifacts.”

The Bozburun Shipwreck, which was discovered
in the first underwater surface survey conducted
by INA in 1973, was excavated between 1995 and
1998, during which approximately 8,500 dives were
made (Fig. 17). The wreck of the ship is estimated
to have been built around 874 AD and sunk in the
waters around 880 AD, and it was resting at a depth
of 30 to 35 meters. The vessel, probably measuring
15 meters in length and 5 meters in width, carried
two main types of amphoras of Crimean origin.
The excavations yielded 960 amphoras and
approximately 2 tons of broken hull parts as well
as three glass goblets, tableware, and part of the
vessel’s wooden elements.

In a underwater survey conducted by INA in 1996 in
the area called Tektas Burnu, lying to the southeast
of Cesme-Alacati, a sunken ship dated between 440-
425 BC was discovered. This ship is significant as
it is the best-preserved Classical Period shipwreck
found on the Anatolian coasts. During the excavation
of the shipwreck, which took place between 1999-
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Fig. 17. Bozburun Batig1 kazisi (Photo: ©OINA)

Fig. 17. Excavation of the Bozburun Shipwreck (Photo:©INA)
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Pseudo-Samos ve Kios amphoralar1 bulunmustur
(Fig. 18). Bu tasima kaplarinin yani sira; masa
tistli amphoralari, askos, kantharos, yag kandilleri
ve mermerden oyulmus bir alabastron gibi pek ¢cok
eser giin 1s18na cikarilmistir. Ayrica kotiiliikleri
uzak tutmasi ig¢in gemilerin pruva yani burun
kismina yerlestirilen ve mermerden yapilmig olan
gdz bicimdeki ophtalmos’larin direk gemi ile
birebir iligkilendirilen ilk o6rnekleri bu batiktan
ele gecmistir. Bu batigin kazisi sirasinda artik
serit metre ile eserlerin sualtindaki Olglimleri ve
plana yerlestirilmeleri birakilmig, bunun yerine
INA ekibi tarafindan batikta ¢ekilen fotograflarla
dijital 6l¢iimlemeleri oldukca hassas bir bigcimde
gerceklestirilmis ve tiim batik alani ile eserlerin
tic boyutlu planlarinin dijital ortamda ¢ikartilmasi
miimkiin olmustur. Tektag Batig1 Kazisi ile, INA’ nin
yaptig1 sonraki tim c¢alismalarda bu sistemler
gelistirilerek kullanilmastir.

Fig. 18. Tektas Burnu Batig1 kazis1 (Photo:©INA)
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2001, a total of 213 Mende, Pseudo-Samos, and
Chios amphoras were found (Fig. 18). In addition to
these transport containers, many other artifacts such
as table amphoras, askos, kantharos, oil lamps, and
an alabastron carved from marble were brought to
light. Moreover, the first examples of ophtalmoi in
the form of eyes made of marble on the bow of ships
to ward off evil, were found as directly associated
with a ship in this shipwreck. During the excavation
of'this shipwreck, the underwater measurements and
placement of artifacts on a plan were abandoned,
and instead, INA team conducted precise digital
measurements using photographs taken at the site to
create three-dimensional plans of the entire wreck
area and its artifacts. This system was subsequently
developed and used in all of INA’s later work.

Fig. 18. Excavation of the Tektas Burnu Shipwreck (Photo:©INA)
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Denizcilik Arkeolojisi Dergisi

Bodrum  yakimlarindaki  Pabu¢  Burnu’nda,
dalgi¢ Selim Dinger’in bildirdigi batik raporuna
dayanarak, 2001 yilinda yapilan sualt1 ylizey
arastirmas1 sonucunda MO VI. yiizyilin ortalaria
tarihlendirilen bir batik ile karsilagilmistir. 2002 ve
2003 yillarinda kazist yapilan batiktan 29°u biitlin
halde bulunmus yaklasik 240 Halikarnassos, Rodos,
Klazomenai ve Lesbos amphorasi ele gegmistir.
Ayrica batigin orta ve derin kisimlarinda 115 ve 7,5
kilogram agirliginda iki adet tas ¢ipo bulunmustur.
Ancak batigin asil énemi ne yazik ki az miktarda
ele gegmis olan ahsap govde parcalarinda saklidir.
Batigin burun kismindan gelen bu 7 parga bizlere,
Arkaik Doénem’de gemi insa ustalarinin kabuk ilk
sistemin yami sira bagka bir yontemle daha gemi
yaptiklarini kanitlamaktadir. Pabu¢ Burnu Batigi
kazisinda bulunan bu parcalar yukarda agiklanan
ztvanalt ge¢cme sistemiyle insa edilmistir ancak
kaplama tahtalarinin birbirleri ile birlestikleri
armuzlar sicimlerle baglanarak birbirlerine sikica
tutturulmuslardir. Bu da bize, Arkaik Dénem’de
muhtemelen sicimle baglama sisteminden zivanali
gecme sistemine dogru bir gegis oldugunu
gostermektedir (Fig. 19a — 19b).

4

Based on the report of the diver Selim Dinger
in Pabu¢ Burnu (Cape) near Bodrum, a sunken
ship dating back to the mid-6th century BC was
discovered as a result of an underwater surface
survey conducted in 2001. The excavations in 2002
and 2003 yielded approximately 240 amphoras from
Halicarnassus, Rhodes, Klazomenai, and Lesbos,
among which 29 were still intact. Additionally,
two stone anchors weighing 115 and 7.5 kilograms
were found in the middle and deep parts of the
sunken ship. However, the real importance of the
shipwreck lies in the small amount of wooden
hull fragments recovered. These 7 fragments from
the bow of the ship prove that shipbuilders in the
Archaic period used another shipbuilding technique
in addition to the shell-first system. The fragments
recovered during the excavation of the Pabu¢ Burnu
shipwreck were built using the clinker-built method
described above, but the seams of the planks were
firmly attached to each other by being tied together
with ropes. This suggests that there was probably
a transition from the lacing system to the mortise-
and-tenon system in the Archaic Period (Fig. 19a
—19b).

Fig.19a. Pabu¢ Burnu Batig1 kaplama pargasi (Photo:©OINA)

Fig.19a. Fragment of a plank from the Pabu¢ Burnu Shipwreck (Photo: ©INA)

Fig.19b. Baglama delikleri detay (Photo:©INA)

Fig.19b. A detailed view of the lacing holes (Photo:©INA)



INA’nin Bodrum Arastirma Merkezi’ndeki ahsap
laboratuvarlarinda Bozburun ve Pabu¢ Burnu
Batig1 kazilarinda bulunan ahsaplarin PEG ile
konservasyonlar1 yapilmuistir.

1993 yilinda, Sigacik’in  kuzeybatisinda
INA tarafindan gergeklestirilen sualtt yiizey
arastirmasinda Kizilburun Mevkii’nde alt1 batik
kesfedilmistir. Aym1 koy igerisinde Hellenistik
Doénem’den 1902 yilinda batan inayet Gemisi’ne
kadar farkli tarihlerde sulara gomiilen pek ¢ok
batik bulunmaktadir. Bu batiklar arasinda inayet’in
yan sira, kiliselerde rahiplerin {izerine c¢ikip
vaaz verdikleri mermerden ambon pargalar1 ve
degirmenlerde kullanilan mil tas1 tagiyan iki Bizans
batig1 ile 2005 yilinda kazi galigmalarina baglanan
ve glinlimiizde hala konservasyon ¢alismalari devam
eden Kizilburun Roma Siitun Batigi1 bulunmaktadir.

45 ila 48 metre derinlikte bulunan Siitun Batigi,
ist iste yerlestirildiklerinde anitsal bir Dor
siitunu olusturacak, her biri 1 metreden yiiksek
ve 1.5 metre ¢apinda sekiz adet siitun tamburu
tasimaktaydi. Tamburlarin {istiine ise iki adet
dikdortgen mermer levha ve tam islenmemis Dor
siitun bagligr yerlestirilmistir (Fig. 20). Batiktan
gelen buluntular arasinda; iki lytherion, en yakin
paraleller Symrna’dan gelen ve MO 1I. yiizyilin
2. yarisina tarihlendirilen mezar stelleri, derinlik
O0lgmek amaciyla giiniimiizde hala kullanilan ve
iskandil olarak adlandirilan konik kursun agirlik,
kursundan imal edilmis olan ve agirligi 100
kilogramin iizerinde olan biiyiik bir ¢ipo, MO gec
11 yiizy1l ile MO 1. yiizy1la tarihlendirilen tabaklar,
laginoslar, kylixler, kalipta iiretilmis kaseler ve
tuzluklar gibi ince cidarli kaplar ile, kandiller ve
bazilan orlo bifido tipinde kaba mallarin pargalari,
kulplu giivegler bulunmaktadir. Batikta bulunan
tagima amphoralar1 Knidos, Kos, Rodos gibi Dogu
Akdeniz kentlerinden gelmektedir. Ancak bunlar
arasinda en biiyiikk amphora grubunu, 11 6rekle,
MO 1I. ve 1. yiizyillarda iiretilmis olan, Adriyatik
kokenli Lamboglia 2 amphoralar1 olusturmaktadir.
Kizilburun Batigi’ndan ele gegen bir diger kiiglik
buluntu da geminin, kaptanin ve miirettebatin
kutsanip korunmasi amaciyla kullanilmis olabilecek
pismis toprak Hermes figiirinidir.
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The wooden artifacts recovered from the
Bozburun and Pabug¢ Burnu shipwrecks underwent
conservation with PEG in the wood conservation
laboratories of the INA Bodrum Research Center.

An underwater survey at Kizilburun Mevkii by
INA to the northwest of Sigacik in 1993 yielded
six shipwrecks. In the same bay, there are many
shipwrecks that sunk at different times, including
those from the Hellenistic Period to the inayet Ship
which sank in 1902. In addition to the Inayet Ship,
there are two Byzantine shipwrecks carrying marble
fragments of ambons on which priests used to give
sermons in churches and millstones as well as the
Kizilburun Column Wreck, which was excavated in
2005 and whose conservation work is still going on.

The Kizilburun Column Wreck, located at a depth
of 45 to 48 meters, contained eight column drums,
each over one meter high and 1.5 meters in diameter,
which would form a monumental Doric column
when stacked on top of each other. On top of the
drums are two rectangular marble slabs and an
unfinished Doric column capital (Fig. 20). Among
the artifacts from the shipwrecks were two lytheria,
grave stelae with the closest parallels from Smyrna
dating to the second half of the 2nd century BC, a
cone-shaped lead weight still used today to measure
depth, a large unworked stone anchor weighing
over 100 kilograms, plates dating to the late 2nd
century BC and first century BC, laginos, kylixes,
and thin-walled ware such as mold-made bowls and
salt cellars, candlesticks, and fragments of some
coarsewares, some of which in orlo bifido type
and stewpots. The transport amphoras found in the
shipwreck originate from the Eastern Mediterranean
cities such as Knidos, Kos, and Rhodes. However,
the largest group of amphoras, 11 in number, were
produced in the Adriatic in the 2nd and 1st centuries
BC and are known as Lamboglia 2 type amphoras.
Another small find recovered from the Kizilburun
Shipwreck is a terracotta Hermes figurine that may
have been used for the protection and blessing of
the ship, captain, and crew.
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Fig. 20. Kizilburun Batig: siitun tamburlar1 (Photo:©INA)

Fig. 20. Column Drums at the Kizilburun Shipwreck site (Photo:©INA)

Kizilburun Batigin’daki 4  degisik mermer
buluntudan alman O&rneklerde yapilan izotop
analizlerinin sonuglarma gore geminin kargosu
antik diinyanin en iinlii ve en biiyiikk beyaz mermer
ihracatcilarindan  olan  Prokonnessos mermer
ocaklarini isaret etmektedir. Prokonnessos mermeri,
Troya ve Pergamon yakinlarindaki ¢esitli yapilarda
kullanilmigtir, ancak MS II. ve III. yiizyillardan
once uzak mesafelere sistematik bir ihracatin olup
olmadig1 kesin olarak bilinmemektedir. Bu nedenle
Kizilburun gemisinin bu kadar erken bir donemde,
bu kadar uzak bir mesafede bulunmasi sebebi ile
Prokonnessos’un ticari nakliye sistemi i¢in oldukga
Oonemlidir.

Istanbul-Yenikap1’da 2006 yilinda calismalarina
baslanan Marmaray-Metro Projeleri kapsaminda
gergeklestirilen kazilarda, Bizans Donemi’ne ait
37 batik ile karsilasilmigtir. Cemal Pulak, ilk batik
buluntular1 ¢ikmaya basladigi zaman Istanbul
Arkeoloji Miizeleri tarafindan kaziya davet edilmis
ve ekibi ile batik kaldirma ¢aligmalarina baglamistir.
Bugiine kadar, MS V. yiizyil ila MS XI. yiizyillar

16

According to the isotopic analysis of the samples
taken from four different marble finds from the
Kizilburun Shipwreck, the cargo of the ship points
to the marble quarries in Proconnessos, one of the
most famous and largest white marble exporters
in the Ancient world. The Proconnesian marble
was used in various buildings near Troy and
Pergamon, but it is uncertain whether there was a
systematic export to long distances before the 2nd
and 3rd centuries AD. Therefore, the presence of the
Kizilburun ship at such an early period and at such
a distant location is very important for commercial
transportation system of Proconnessos.

The salvage excavations that were carried out as
part of the Marmaray-Metro Projects initiated in
Istanbul-Yenikap1 in 2006 yielded 37 shipwrecks
from the Byzantine Period. Cemal Pulak was
invited by the Istanbul Archaeological Museums to
participate in the excavation when the first shipwreck
findings began to emerge, and he started lifting the
shipwrecks with his team. So far, a total of eight



arasina tarihlendirilen, ikisi muhtemelen g6zetleme
ve kontrol amaciyla kullanilan, kiirekli Galea tipinde
savas gemisi ile altis1 kiigiik boy ticaret gemisi olan
toplam sekiz batik INA tarafindan, diger batiklar
Istanbul Universitesi ve Istanbul Arkeoloji Miizeleri
tarafindan kazilmistir. Konstantinopolis’in o donem
icin en Onemli ticari limanit olan Theodosius
Limani’nda batan gemiler, buraya akan Lykos
(Bayrampasa) Deresi’nin tagidigi aliivyonlarla ¢ok
hizli bir bigimde ortiildiikleri i¢in gliniimiize kadar
oldukga iyi bigimde korunmuslardir. Yenikapi’da
bulunmus olan gemilerin en 6nemli 6zelligi, kabuk
ilk gemi inga yonteminden iskelet ilk inga yontemine
gecisi ¢cok iyi bicimde bizlere gostermeleridir (Fig.
21).

INA, son olarak 2019 ve 2022 yillarinda iki sezon
Akdeniz Universitesi ile Kumluca Tung Devri
Batigi kazisi projesinde yer alip oniimiizdeki siirec
i¢cin kazidaki ortak ¢alismasini sonlandirmistir.

INA, gecmiste oldugu gibi gelecekte de gerek
kazilari, gerek sualti ylizey arastirmalari, gerekse de
konservasyon g¢alismalarini simdiye kadar yaptig
gibi en detayli bigcimde siirdiirerek elde ettigi
verileri hem bilimsel, hem de popiiler yaynlarla
paylagmaya devam edecektir.

2023’te 50. yilm kutlayan INA’nin 32 yilinda
yer almis olmak ve sualti arkeolojisinin Onctileri
ile calismak sahsim igin biiylikk onur ve gurur
kaynagidir. Nice 50 yillara INA!
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shipwrecks, including two oar-propelled warships
of the Galea type, probably used for patrol and
control, and six small merchantmen, dating from the
5th to the 11th centuries AD, have been excavated
by the Institute of Nautical Archaeology (INA),
while other shipwrecks have been excavated by
Istanbul University and the Istanbul Archaeological
Museums. The vessels that sank in the Theodosian
Harbor, which was the most important commercial
port of Constantinople at that time, were well-
preserved until today because they were covered
quickly by the alluvium carried by the Lykos
(Bayrampasa) Stream draining into the harbor. The
most important characteristic of the ships found in
Yenikapi is that they provide good evidence for the
transition from the shell-first shipbuilding method
to the skeleton-first shipbuilding method (Fig. 21).

Lastly, INA participated in the Kumluca Bronze
Age Shipwreck excavation project with Akdeniz
University for two seasons in 2019 and 2022 and
has ended its joint work in the excavation for the
upcoming period.

INA will continue to conduct excavations,
underwater surveys, and conservation works in the
most detailed way possible in the future, as it has
done in the past, and will continue to share the data
it has obtained through both scientific and popular
publications.

It is a source of great honor and pride for me to be a
part of the INA team for 32 years, which celebrates
its 50th anniversary in 2023, and to work with the
pioneers of underwater archaecology. To many more
50 years INA!

Il



Fig. 21. Yenikap1 Batiklari’ndan YK 4 kazi1 sirasinda (Photo:©INA)
Fig. 21. During the excavation of the YK 4 shipwreck, one of the Yenikap1 shipwrecks (Photo:©INA)
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* John De Lapa

ILK YILLAR

George ve Ann Bass, Denizcilik Arkeolojisi
Enstitiisii’nii (INA) 1972 yilinin Ekim ayinda ABD’nin
Pennsylvania eyaletinde kurdu. 1973 yilinin Mart
aymda Amerika Birlesik Devletleri hiikiimeti INA’y1
vergiden muaf, kar amaci giitmeyen bir kurulus olarak
tanid1. Dr. Bass bu yepyeni enstitiisiiniin uzun vadede
ayakta kalabilmesinin iki seye, akademik bir cati
altinda varhigini stirdiirmeye ve batik gemi arkeolojisi
gibi yiiksek maliyetli arastirmalari finanse edebilecek
aktif yoneticilerden olusacak bir gruba (aileye) sahip
olmaya bagli oldugunu kavramisti.

Dr. Bass 1976 yilinda INA’nin Texas A&M Universitesi
catist altinda galigmasini saglamis, boylece Nautical
Archaeology Program (NAP)/Denizcilik Arkeolojisi
Programi adli lisansiistii program ABD’de gemi
arkeolojisi ve denizcilik tarihi alaminda yiiksek
lisans imkan1 sunan ilk akademik program olmustur.
INA’nin iiniversiteye baglanmasi, saha projelerinin
NAP fakiiltesi tarafindan yonetilmesini ve biinyesinde
calisanlarn aralarinda arkeoloji dalindaki en parlak
ve en enerji dolu zekaya sahip insanlarin bulundugu
NAP’in yiiksek lisans ogrencilerinden olugmasini
sagladi. NAP 6grencilerinden bazilart mezun olduktan
sonra INA Arastirma Gdrevlileri olarak kendi arkeoloji
projelerini INA’nin sponsorlugunda yiiriitebilmektedir.
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** Deborah Carlson

EARLY HISTORY

In October 1972, George and Ann Bass founded the
Institute of Nautical Archaeology (INA) in the State
of Pennsylvania. In March 1973, INA was recognized
by the United States government as a tax-exempt,
non-profit organization. Dr. Bass knew that the long-
term survival of his brand-new institute depended on
two things: an academic home and a family of loyal,
active directors who would help meet the high cost of
conducting shipwreck archaeology.

In 1976, Dr. Bass affiliated INA with Texas A&M
University, and the graduate Nautical Archaeology
Program (NAP) was established as the first academic
program in the United States to offer a graduate degree
in the archaeology of ships and history of seafaring.
This affiliation has meant that INA fieldwork projects
are directed by NAP faculty and staffed with NAP
graduate students, who are some of the brightest and
most energetic minds in archaeology. After graduation,
some NAP students become INA Research Associates
and direct their own INA-sponsored archaeological
projects.

The Board of Directors began to take shape when Jack
Kelley, a businessman from Tulsa, Oklahoma, made a
three-year financial commitment to support INA. Like
so many INA Directors since then, Jack Kelley was

* John De Lapa, INA Yonetim Kurulu Baskani, INA Chairman of the Board

** Deborah Carlson, INA Baskani, INA President
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Oklahoma eyaletinin Tulsa kentinden bir is insaninin,
Jack Kelley’nin INA’y1 {i¢ yil siireyle finansal olarak
destekleme sozii vermesiyle birlikte Yonetim Kurulu
da sekillenmeye baglamigti. Jack Kelley INA’da
toplantilardan  tanitima, ylizey arastirmalarindan
kazilara, her agidan aktif bir katilimci olmustur, o
zamandan beri birgok INA Direktorii de aym yolu
izlemistir. INA Yonetiminin en kalici ve 6diillendirici
Ozelliklerinden biri birkag nesildir katilimini siirdiiren
bu ailelerdir.

1990’1 yillarin baglarina gelindiginde INA arkeologlari
Tiirkiye sularinda alti batik kazist yapmis, Geg
Tung Cagi batigr Uluburun’un (1984-1994) kazisini
tamamlamaktaydi. INA tarafindan kazilan batiklarda
ele gecirilen cok sayida buluntu Bodrum Sualti
Arkeolojisi Miizesi'nde korunarak sergilenirken,
INA Direktorleri ve bagiseilart INA’ya ait Bodrum
Aragtirma Merkezi’'nin (BAM) ingaatin1 finanse
etmislerdir. Bu comert kisilerin isimleri, kurulmasina
yardimc1 olduklari ofisler, koruma laboratuvarlari, bir
yatakhane ve bir aragtirma kiitiiphanesinden olusan
cesitli binalarda gururla sergilenmektedir.

L J

George Bass

ielidonya Burnu batiginin ellinci yii
esi, 20105°°O INA / Fotograf:

dive for the Celebration

Waldemar (Wlady) Hling, Geog Bass
pe Gelidonya shipwreck,

an active participant in every aspect of INA, from
meetings and publicity to surveys and excavations.
One of the most enduring and rewarding features of
the INA Board are those families who have maintained
participation over multiple generations.

By the early 1990s, INA archaeologists had
excavated six shipwrecks in Turkish waters, and
were completing the excavation of the Late Bronze
Age wreck at Uluburun (1984-1994). As more
artifacts from INA-excavated shipwrecks were being
conserved and displayed in the Bodrum Museum of
Underwater Archaeology, INA Directors and donors
financed the construction of INA’s very own Bodrum
Research Center (BRC). The names of those generous
individuals are proudly displayed on the various
buildings that they helped to establish, which include
offices, conservation laboratories, a dormitory, and a
research library.
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GUNUMUZ

Onii¢ y1l 6nce INA’y1 yonetmek iizere secildigimizde,
bir numarali 6nceligimiz saha calismalarinin biitiin
yonleri i¢in gerekli olan finansman girdilerimizi
artirmakti. Giiniimiizdeki INA Yonetim Kurulu bu
stratejik Olgiitii goniilden karsilamaktadir ve INA
finansal acidan yeterli oldugu silirece bu durum
Ontimiizdeki 50 yi1l boyunca ve sonrasinda da
stiregidecektir. Denizcilik arkeolojisi alan1 gegtigimiz
50 yil iginde 6nemli Olglide bilylime goéstermistir;
halen Amerika’daki {i¢c programin yani sira denizasiri
iilkelerde de en az yarim diizine daha yiiksek lisans
programi vardir. Yiizey arastirmalari, kazilar ve
yaynlar1 desteklemek amaciyla yillik bagislara daha
¢ok finansman ayirma konusundaki kararliligimiz,
diinyada daha fazla yerde tarihi agidan 6nemli batiklar
kazma firsatlar1 artarken, INA’nin uluslararasi etkisinin
de arttigini1 gostermektedir.

TINA

PRESENT DAY

When we were elected to lead INA 13 years ago,
our number one priority was to increase funding
for all aspects of fieldwork. The current INA Board
enthusiastically endorses this strategic measure, and
as long as INA is financially able this will continue
for the next 50 years and beyond. The field of nautical
archaeology has grown substantially over the past 50
years; there are now three graduate programs in the
United States as well as a half-dozen more overseas.
Our commitment to allocate more funding toward
annual grants in support of surveys, excavations, and
publications, means that INA’s international impact
grows as do opportunities to excavate historically
significant wrecks in more places around the world.
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BAGISLAR

INA’nin operasyonlarimiz agisindan yasamsal dnem
tastyan gerekli finansmana sahip olmasim saglayacak
bagis fonlar1 olusturduk. Bir bagis fonuyla yapilan
bagisin tamami yatirima yonlendirilmekte ve elde
edilen gelirin sadece bir kismi harcanmaktadir; bu
sekilde, bagis fonu aslinda siirekli bir 6dil islevi
gormektedir. Siiphesiz Oniimiizdeki 50 yil iginde
tahmin edemeyecegimiz ekonomik degisiklikler
s6z konusu olacaktir, ancak bu 6zel bagis fonlari,
mevcut ve gelecekteki dncelikler agisindan giivenli ve
giivenilir bir sablon olusturmaktadir.

2016 yilinda, INA'nin yeni Arkeolojik Arastirma
Gemisi Virazon II‘nin suya indirilmesinden hemen
sonra calistirilmast ve bakimimin finansmani i¢in bir
bagis fonu olusturduk. Virazon II'nin hazir durumda
tutulmasi, INA personelinin, arastirma gorevlilerinin
ve bagl akademisyenlerin sualti arkeolojisi i¢in 6zel
olarak tasarlanmig, amaca yonelik inga edilmis bir
gemiye, arastirma veya kazi icin gerekli olanin 6tesinde
ek fonlar toplamak zorunda kalmadan erigebilmesine
olanak saglamaktadir. Bu durum, onceki arastirma
gemimiz Virazon’da sahip olmadigimiz biiyiik bir
avantaj ve liikstiir.

INA Yoneticileri ve bagigcilart ayrica INA’nin
caligmalarim1 desteklemek icin cesitli bagis fonlar
olugturmustur. Bu bagis fonlarindan elde edilen gelirin
bir kismi, Claude Duthuit Arkeoloji Bursu, INA Kesif
Fonu bagislar1 ve Fred ve BJ van Doorninck Bizans
Arastirma Bursu gibi yillik ddiillerin finansmaninda
kullanilmaktadir. Bu rekabetgi bagiglar INA Komitesi
tarafindan verilmekte ve deneyimli arkeologlar
tarafindan yiiriitiilen 6nemli projelerin finansmaninda
kullanilmaktadir. George ve Ann Bass Denizcilik
Arkeolojisi Yayinlar1 Bagis Fonu ise, arkeologlarin bu
projelerin sonuglarin1 yaymnlamak igin mali destege
sahip olmalarin1 saglamak amaciyla 2019 yilinda
kurulmustur.

Bazi1 INA bagis fonlari tek bir bagisci tarafindan finanse
edilirken, digerleri tim katkilarin eglestirilecegi
taahhiidiiyle birden fazla bagisciya sunulan rekabet
ortaminin bir sonucunda elde edilmektedir. Baskan
De Lapa, 2018 yilinda Virazon II Bagis Fonu’nun
olusturulmasina yol acan hediye eslestirme rekabeti
duyurusunu yaymlamigtir. Aymi strateji, 1990’larda
Dr. Bass’in ¢ok sayida INA Direktoriine Texas A&M
Universitesi tarafindan eslestirilen fonlara bagis
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ENDOWMENTS

To ensure that INA has the necessary funding for
vital aspects of our operations we created and funded
endowments. With an endowment, the total amount
of a donation is invested and only a portion of the
income earned is spent; in this way, an endowment
is essentially a perpetual gift. Although there will
certainly be economic changes over the next 50 years
that we cannot predict, these dedicated endowments
are a secure and reliable template for current and
future priorities.

In2016,soonafter launching INA’snew Archaeological
Research Vessel, Virazon 11, we created an endowment
for her operation and maintenance. Keeping Virazon
Il in ready condition allows INA staff, Research
Associates, and Affiliated Scholars to have access to a
specially-designed, purpose-built ship for underwater
archaeology without having to raise additional funds
beyond those required for a survey or excavation. This
is a great benefit and luxury we did not have with our
previous research ship, Virazon.

INA Directors and donors have also created several
endowments to support INA’s work. A portion of the
income earned from these endowments funds annual
awards that include the Claude Duthuit Archaeology
Grant, the INA Discovery Fund grants, and the Fred
and BJ van Doorninck Byzantine Research Grant.
These competitive grants are awarded by an INA
Committee and fund important projects run by
experienced archaeologists. The George and Ann Bass
Endowment for Nautical Archaeology Publications
was established in 2019 to ensure that archaeologists
have financial support to publish the results of those
projects.

Some INA endowments have been funded by a single
donor, while others are the result of a challenge issued
to multiple donors with the pledge that all contributions
will be matched. Chairman De Lapa issued the gift-
matching challenge that led to the creation of the
Virazon II Endowment in 2018. The same strategy
was employed with great success in the 1990s, when
Dr. Bass inspired numerous INA Directors to donate
funds that were matched by Texas A&M University.
The result was eight endowed fellowships and
professorships that support NAP faculty, and two
scholarships that support NAP graduate students.
INA donors have also independently established three
scholarships in support of NAP graduate students:



yapmalari i¢in 6rnek oldugunda da biiyiik bir bagariyla
uygulanmistt. Bunun sonucunda NAP §gretim
tiyelerini destekleyen sekiz burs ve profesorliik ile
NAP lisansiistii 6grencilerini destekleyen iki burs
verilmigtir. INA bagiscilar1 ayrica NAP lisansiistii
ogrencilerini desteklemek amaciyla {i¢ ayr1 bagimsiz
burs olusturmustur: bunlar eski ogretim iyeleri (J.
Richard Steffy), eski ogrenciler (Erkut Arcak) ve
INA’nin eski dostlar1 (Mary Tooze) adina verilmektedir.

Oniimiizdeki 50 y1l boyunca, saha ¢alismalarini ve
INA>nin ¢alismalarinin diger yonlerini tesvik etmek
icin daha fazla 6zel bagis fonu olusturacak ek kaynaklar
bekliyoruz. Aralarinda INA'nin kurucusu George
Bass’in (1932-2021) da bulundugu ilk nesil sualti
arkeologlarini giderek kaybettigimiz ac1 bir gergek. Bu
kayiplar, INA Arastirma Gorevlisi Don Rosencrantz’da
(1938-2022) oldugu gibi, mirasin1 INA’ya biraktiginda
aci-tathl bir durum olusturuyor. Don, 1960’larda
Tiirkiye’de  Yassiada’da kullanilan sualti  stereo
fotogrametri sistemini tasarlamis ve 1964-1967
yillar1 arasinda Tiirkiye’deki batik aragtirmalarinda
kullanilan dalgi¢ Asherah’in tasarlanmasina ve pilot
olarak kullanilmasina yardimer olmustur. Don’un

TINA

these are named for former faculty (J. Richard Steffy),
former students (Erkut Arcak), and former friends of
INA (Mary Tooze).

Over the next 50 years we anticipate additional
funding to create more of these dedicated endowments
to promote fieldwork and other aspects of INA’s work.
It is a bitter reality that we are steadily losing the first
generation of nautical archaeologists, most notable
among them INA Founder George Bass (1932-2021).
And it is bittersweet when these losses bring about
a bequest to INA, as happened with INA Research
Associate Don Rosencrantz (1938-2022). In the 1960s,
Don devised the underwater stereo photogrammetry
system used at Yassiada, Turkey, and helped design
and pilot the submersible Asherah used on Turkish
shipwreck surveys between 1964 and 1967. Because
of Don’s generosity, INA is able to provide recurring
financial support for the development of survey and
mapping techniques, made possible by the newly
established Donald M. Rosencrantz Endowment.

© TINA / Fotograf: Mehmet Bezdan © TINA / Photo by Mehmet Bezdan
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comertligi sayesinde INA, yeni olusturulan Donald M.
Rosencrantz Bagis Fonu ile arastirma ve haritalama
tekniklerinin gelistirilmesi i¢in siirekli mali destek
saglayabilmektedir.

ARASTIRMA VE SAHA CALISMASI

Arkeolojide yiiriitiilebilecek etkisi en yiiksek ¢aligma,
kazidir. Bir¢ok sualti arkeologunun genellikle bir ya da
iki sezon siiren kismi kazilar gerceklestirip ardindan
eksik verilere dayanarak alan1 yorumlamaya calistigi
bir sir degildir. INA arkeologlar1 tarafindan yonetilen
projeler, miimkiin oldugunda, arkeolojik buluntu
toplulugun tamammin ¢ikarildigi, korundugu, analiz
edildigi ve yorumlandig1 eksiksiz kazilardir. Gemi
batiklarinin yaymlanmasimim yillarla degil on yillarla
oOlglilmesinin bir nedeni de budur.

Oniimiizdeki 50 yil iginde, INA daha fazla yerde
daha fazla yiizey aragtirmasi ve kazi yapilmasini
destekleyebilmeye devam edecektir. Projelere sponsor
olacak kaynaklara sahip olmak, en iyi arkeologlari
cezbetmekte, bu sayede INA’yla Baglantih
Akademisyenler agimizi genigletmektedir. Teknoloji
de daha fazla batigin saptanmasina, ayni zamanda
kazi tekniklerinin gelistirilmesine yardimci olacaktir.
INA'nin son Yonetim Kurulu iiyelerinin birgogu
yiiksek diizeyde teknolojik bilgiye sahiptir, bu iiyelerin
becerileri yakin gelecekte faaliyetlerimizin her yonden
gelismesini saglayacaktir.

TURKIYE'DE YAPILAN CALISMALAR

Eski bir batigin ilk bilimsel kazis1 60 yil1 askin bir siire
once Kemal Aras ve Peter Throckmorton sayesinde,
George Bass tarafindan Tirkiye’de yapilmisti. Dort
yani denizlerle gevrili bir sahil seridine sahip bu tilkede
INA, her zaman yeni batiklarin kazilmasina biiyiik ilgi
duyacaktir. INA’nin Bodrum Arastirma Merkezi’ndeki
(BAM) personel say1s1 Texas A&M Universitesi’ndeki
merkezinde bulunan personel sayisinin dort katidir.
Bodrum’da, bazilari onlarca yildir INA i¢in ¢alisan 20
Tiirk calisanimizla, Tiirkiye’deki saha caligmalarini
elimizden geldigince siirdlirmeye kararliy1z.
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RESEARCH AND FIELDWORK

The most high-impact activity that one can conduct
in archaeology is excavation. It is no secret that many
maritime archaeologists carry out partial excavations
typically lasting one or two seasons, and then attempt
to interpret the site on the basis of incomplete data.
The projects directed by INA archaeologists are,
whenever possible, complete excavations in which the
entirety of the archaeological assemblage is recovered,
conserved, analyzed, and interpreted. This is one
reason why the publication of shipwrecks is measured
in decades and not years.

In the next 50 years, INA’s ability to support more
surveys and excavations in more places will continue.
Having the resources to sponsor projects attracts top
archaeologists, thereby increasing our network of INA
Affiliated Scholars. Technology will help find more
wrecks and improve excavation techniques as well.
Many of INA’s newest Board members possess a high
level of technological knowledge, and their skills will
enhance every aspect of our operations in the near
future.

WORK IN TURKEY

Thanks to Kemal Aras and Peter Throckmorton, George
Bass conducted the first scientific excavation of an
ancient shipwreck over 60 years ago in Turkey. With a
coastline shared between four distinct bodies of water,
INA will always have a genuine interest in excavating
additional shipwrecks in this historic country. The staff
at INA’s Bodrum Research Center (BRC) is four times
the size of our headquarters at Texas A&M University.
With 20 Turkish employees in Bodrum, some of whom
have worked for INA for decades, we are committed to
continuing fieldwork in Turkey as long as we are able.



INA BAM, Tiirkiye’de sualt1 eserlerinin korunmasi
konusunda 6nde gelen laboratuvardir. Bodrum Sualtt
Arkeoloji Miizesi ile birlikte denizlerden ¢ikarilan
eserlerin konservasyonu ve restorasyonu konusunda
60 yillik bir deneyime sahibiz. BAM personeli rutin
olarak tarihi eserleri koruma staj olanaklar1 sunarak
her y1l ¢ogu Tiirkiye disindan olmak iizere diizinelerce
ogrenci ve profesyonel stajyeri diizenli olarak kabul
etmekte ve egitmektedir. INA, Ankara’daki Kiiltiir ve
Turizm Bakanlig ile iyi iligkilerinden, Bodrum Sualti
Arkeoloji Miizesi personelinden ve TINA ile 23 yillik
ortakligimizdan biyiik fayda saglamis olma sansina
sahiptir.

Giinlimiiz INA Ailesi, kurulusun saglhgma ve
basarisina farkli ama anlamli sekillerde katkida
bulunan yetenekli, sadik ve aktif bireylerden olusan
bir gruptur. Bugiin INA’da sahip oldugumuz miithig
insanlara bakilirsa, INA'nin Oniimiizdeki 50 yil
boyunca comert ve Ozverili iiyeleri, yoneticileri ve
gorevliler igin ¢ekiciligini koruyacagi konusunda
iyimser olmak i¢in her tiirlii nedenimiz var. Ilging ve
heyecan verici arkeolojik kesiflerle gegecek bir 50 yili
daha sabirsizlikla bekliyoruz!

TINA

INA’s BRC is the premier laboratory for the
conservation of underwater artifacts in Turkey.
Together with the Bodrum Museum of Underwater
Archaeology we have 60 years of experience in
conserving and restoring artifacts from marine
environments. The BRC staff routinely offer artifact
conservation internships and regularly receive and
train dozens of student and professional interns each
year, many from outside of Turkey. INA is blessed
to have benefited from good relationships with the
Ministry of Culture and Tourism in Ankara, the staff of
the Bodrum Museum of Underwater Archaeology, and
our 23-year partnership with TINA.

Today’s INA Family is a talented, loyal, and active
group of individuals who contribute to the health and
success of the organization in different but meaningful
ways. Judging from the terrific people we have in INA
today, there is every reason to be optimistic that INA
will continue to attract generous and selfless members,
directors, and officers over the next 50 years. We look
forward to another 50 years of interesting and exciting
archaeological discoveries!
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INA’IN 50. KURULUSU

KUTLANIRKEN

CELEBRATING THE 50TH
ANNIVERSARY OF INA

* Alpay Pasinli

Arkeoloji Enstitlisii)’ nin 50.y1l1  kutlamalart

ger¢evesinde benden de yazi istenmesinden
memnuniyet duydum. Bdyle bir kutlama igin neler
yazmam gerektigini diisiindiigiimde INA, TINA ve
Prof. George F. Bass’ dan bahsetmem kaginilmazdi.
INA’ nm kurulusunun 50.y1l1 kutlanirken 2021°de
kaybettigimiz sualt1 arkeolojisinin bilimsel anlamda
kurucusu kabul edilen George Bass da yad edilmis
olacakti.

INA (Institute of Nautical Archaeology/Sualti

Kiiltir Bakanligt Anitlar ve Miizeler Genel
Miidiirii  oldugum dénemde (1999-2003) INA
ve bir anlamda onun Tiirkiye’deki misyonunu
yiiklenmis TINA (Tiirkiye Sualt1 Arkeolojisi Vakf)
ile ve yoneticileriyle yakin ve sicak iligkilerim oldu;
karsilagtiklar1 biirokratik sorunlarin ¢dziilmesinde
yardimec1r olmaya caba gosterdim ve kolayliklar
sagladim. Ciinkii gerek INA’ nin gerekse TINA’ nin
Tiirkiye’deki Sualt1 Arkeoloji ¢alismalarina biiyilik
ve onemli katkilar1 olmustur.

INA ve TINA ’dan bahsetmeden &nce bu iki
kurulusla o6zdeslesmis olan Prof. Dr. George
Fletcher Bass’ den s6z edecegim: 9.12.1932° de
ABD- Giiney Carolina’da dogmus olan George
Bass, Johns Hopkins Universitesi Yakin Dogu
Arkeolojisi Boliimiinii bitirdikten sonra 1964’de

I m pleased to be asked to contribute an
to the 50th anniversary of INA (Institute of
Nautical Archaeology). Undoubtedly, I would
like to acknowledge and mention INA, TINA,
and Professor George F. Bass, as the founder of
underwater archaeology in the scientific sense, who
passed away in 2021.

During the period when [ was commissioned by
the Ministry of Culture, as the General Director
of Monuments and Museums (1999-2003), I had
close and warm relations with INA, and TINA (The
Turkish Foundation for Underwater Archaeology)
which, in a sense, undertook their mission in Turkey,
and its directors; I took personal initiatives to assist
them in resolving the bureaucratic challegences they
encountered, and I provided necessary resources
and support. Because both INA, and TINA have
made great and important contributions to Maritime
Archaeology studies in Turkey.

Before INA and TINA, I would like to give
some information about Prof. George Fletcher
Bass who is identified with these two institutions:
Born in S. Carolina, USA, on 9.12.1932, George
Bass graduated from the Near Eastern Archaeology
Department at the Johns Hopkins University, and
in 1964 he completed his PhD in Archaeology at

* Arkeolog Dr. Alpay Pasinli, Anitlar ve Miizeler (E) Genel Miidiirii
Dr. Alpay Pasinli, Archaeologist, Ph.D., Former General Director of Monuments and Museums

90



NEASNCI Alulavia
and Snails

Seashells and Fossil
Shells (General)

Animal Remains—Tortoise

Uluburun
Tortoise Carapaces
and misc. Bones

Ugarit [ (General)
& Misc. Excavation Repo
(West.Med. Acgean, Near Eaf§

Bronze Age Trade
K-Z

Glass, C14 datine.
BA Chronnlooisc & Hictam:

ulupurun
Ostrich Eggshell

Wood Identification
& Ebony Log

‘n
TR

diun T

1t Ivory c.m

i
T

5 -

.

Uluburun &

Pithoi1 & Kraters

Uluburun

L B e LT R T —.....___J-Jr.

LS T

Dagg:

¥ i

; |

-

# [l

e ﬂlbn ,_;

© TINA / Fotograf: Mehmet Bezdan © TINA / Photo by Mehmet Bezdan

9



TINA

Pennsylvania Universitesi Arkeoloji Béliimiinde
doktorasmi tamamlamis ve akademik kariyerine
devam etmigtir. Rodney S.Young’un bagkani
oldugu Gordion Kazisinda asistan olarak ¢alisirken,
1960°da Antalya’ya gelerek Teke Yarimadasinin
giney wucundaki Gelidonya Batigt Kazism
gerceklestirmistir.  191Bu diinyadaki ilk bilimsel
ve sistemli sualti arkeoloji kazisidir. 1960-61°de
Bodrum Kalesi’nde bir miize olusturulmasinin
adimimi atmistir. Daha sonra Yassiada Batig1 Kazisi
(1961-64, 1967-69, 1974) gerceklesmistir. George
Bass 1973’de INA’ y1 kurmustur. Teksas A.M
Universitesi biinyesinde varligimi siirdiirmektedir.
Tiirkiye’de aralarinda Seytan Deresi, Sece Limani,
Uluburun, Bozburun, Tektas, Pabugburnu, Yeni Kap1
ve Kizilburun batiklarinin bulundugu 20 civarinda
¢ok onemli sualt1 arkeoloji kazis1 gergeklesmistir.

George Bass, INA’in bir uzantisim INA-BRC
(Institute of Nautical Archaeology Bodrum
Research Center/ Bodrum Arastirma Merkezi)’ni
1995°de agmistir. Bu merkezde konservasyon ve
restorasyon Atdlyesi, 20 bin civarinda kitap ve dergi
barindiran kiitiiphanesi, misafirhane ve 0Ogrenci
yatakhaneleri vb. bulunmaktadir. INA’ nin Bodrum
Arastirma Merkezi, Kiiltiir Bakanlig1 ve Bodrum
Miizesi ile is birligi i¢inde ¢ok dnemli konservasyon
ve restorasyon igleri gerceklestirmektedir. Bu
caligmalari ile her tiirlii 6vgiiyii hak etmektedir.

TINA (Tiirkiye Sualt1 Arkeolojisi Vakfi)’ nin kurulus
Onerisi de George Bass’den gelmistir. Degerli
dostum Ayhan Sicimoglu’nun girisimleriyle, 1999
yilinda deniz sever Tiirk is insanlarinca kurulan
vakfin kurulusuna Ko¢ Holding Yo6netim Kurulu
Baskani1 Mustafa Kog¢ un biiyiik destekleri olmustur.
Ik baskan1 Ayhan Sicimoglu’dur. 15 yil1 askindir da
TINA’ nin baskanliginy, iilkenin kiiltiir faaliyetlerine
stirekli katkilar1 bulunan degerli dostum Oguz
Aydemir bagarili bir sekilde yiirlitmektedir. 46
tiyesi olan Vakif 9 kisilik bir yonetim kurulunca
idare edilmektedir. Kenan Yilmaz, Jeff Hakko,
Metin Atag, Enis Edes, Zafer Kizilkaya’nin etkin
caligmalariyla, sualt1 arkeolojisi konusunda eleman
yetismesi icin {iniversitelere destek verilmekte,
ogrencilere burs imkani yaratilmaktadir.
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the University of Pennsylvania, and continued
his academic career. While he was working as the
assistant of Rodney S.Young, the director of the
excavations at Gordion, he came to Antalya in 1960
to perform the excavation of the shipwreck in Cape
Gelidonya at the southern end of the Teke Peninsula.
This marked the first scientific and systematic
underwater excavation in history. He made the first
step to transform the Bodrum Castle into a museum
in 1960 and 1961. Afterwards, the Yassiada
Shipwreck excavation took place (1961-64, 1967-
69, 1974). George Bass founded INA in 1973. The
institution remains operational as part of Texas
A&M University. They conducted around 20 very
important underwater archaeological excavations
in Turkey, including Seytan Deresi, Ser¢e Limani,
Uluburun, Bozburun, Tektas, Pabu¢burnu, Yeni
Kapr1 and Kizilburun shipwrecks.

In 1995, George Bass established INA-BRC
(Institute of Nautical Archaeology Bodrum
Research Center) as an extension of INA. The
center has a conservation and restoration workshop,
a library with around 20,000 books and journals,
a guesthouse, and student dormitories etc. INA
Bodrum Research Center carries out important
conservation and restoration works in cooperation
with the Ministry of Culture, and the Bodrum
Museum. They deserve commendation for their
work.

The proposal for the establishment of TINA (Turkish
Foundation for Underwater Archaeology) also came
from George Bass. Mustafa Kog, Chairman of the
Board of Directors of Ko¢ Holding supported the
foundation, which was founded in 1999 by Turkish
business people with a passion for the sea, with the
initiatives of my dear friend Ayhan Sicimoglu. Its
first president was Ayhan Sicimoglu. For more than
15 years, TINA has been chaired by my dear friend
Oguz Aydemir, who has continuously contributed
to the cultural activities of the country. The
Foundation has 46 members and is governed by a
9-member board of directors. With the active efforts
of Kenan Yilmaz, Jeff Hakko, Metin Atag, Enis
Edes, and Zafer Kizilkaya, the Foundation provides



Gerek INA’ nin, gerek TINA’ nin, gerekse Bodrum
Sualti Arkeoloji Miizesi’nin kuruluslarinda roli
ve emekleri olan, Tiirkiye’de farkli iilkelerde 7 0
civarinda kazi ve arastirma gerceklestirmis olan
George F. Bass, 10 kitap, 100’den fazla bilimsel
yaymn yapmus, bir¢ok o6diil almig, Time Dergisi
tarafindan olusturulan ‘Diinyadaki en Onemli
bilim insanlar1 Listesi’nde yer almistir. Kendisine
Istanbul Bogazici Universitesi (1987) ve Liverpool
Universitesi’nden (1998) Fahri Doktorluk unvani
verilmigtir. 2 Mart 2021°de, ABD’de yasama veda
eden George Bass’1 sevgi ve saygiyla aniyorum ve
kurucusu oldugu INA’ mn 50 yilin1 kutluyorum.

TINA

support to universities for the training of personnel
in underwater archaeology and offers scholarship
opportunities for students.

George F. Bass, who played a role in the foundation
of INA, TINA, and the Bodrum Museum of
Underwater Archaeology, and who has carried out
70 excavations and researches in Turkey and in other
countries, has authored 10 books, and more than
100 scientific publications, received many awards,
and has been named one of TIME Magazine’s Great
Scientists: The Geniuses and Visionaries Who
Transformed Our World. He was awarded Honorary
Doctorates from Bogazigi University (1987) in
Istanbul and the University of Liverpool (1998).
I remember George Bass who passed away in the
United States on March 2, 2021 with love and
respect, and celebrate the 50th Anniversary of INA
that he had founded.
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DEV DONDURARAK KURUTMA CIHAZI

TEKRAR YENIKAPI BATIKLARININ
HIZMETINDE

REVIVED WITH THE SUPPORT OF TINA:
GIANT FREEZE-DRYER BACK IN SERVICE
FOR THE YENIKAPI SHIPWRECKS




* Ufuk Kocabas

tekstil, halat, hasir) konservasyonunda

buluntunun stabilizasyonunun saglanmasi
icin dokularinda bulunan suyun uzaklastirilmasi,
bu esnada da objenin boyutlariin ve goriintiisiiniin
korunmasi hedeflenir. Bu amagla uygulanan
“polietilen glikol (PEG) 6n emdirmesi-vakumlu
dondurarak  kurutma”  yontemi  gilinlimiizde
arkeolojik eserlerin korunmasinda uygulanan
metotlarin  baginda gelir. 1890’larda histoloji
ornekleri  iizerinde  uygulanmaya  baglayan
“liyofilizasyon” yoOntemini suya doymus ahsap
iizerinde ilk kullanan 1950’li yillarda Christensen
olmustur. Stamm 1956 yilinda modern ahgaba
PEG emdirerek stabilize etmis, Christensen 1962
yilinda Skuldelev batiklarinin konservasyonunda
PEG kullanmisgtir. Ambrose ise 1968 yilinda PEG
emdirmesini ve dondurarak kurutmayi bir arada
uygulayan ilk bilim insanidir. Yontem bu tarihten
baglayarak ozellikle kiiclik boyutlu suya doymus
ve 1slak organik eserlerin konservasyonunda
uygulanir. Temeli su molekiillerinin katt halden
dogrudan buhar haline gegmesi yani “siiblimlesme”
prensibine dayanir. Uygun molekiil agirligindaki
polietilen glikoliin ahsaba emdirilmesi ile ahsabin
hiicre duvarlarina yerlesmesi hedeflenir. Dondurma
esnasinda PEG, hem buzun genleserek ahgaba
zarar vermesini engeller, hem de suyun dokudan
almmasiyla birlikte ahsap hiicreleri i¢inde kalarak
yapiy1 gliglendirir. Baslangicinda sadece kiiglik
Olcekli buluntularin korunmasinda kullanilan bu
yontem, giliniimiizde batik ahsaplar1 gibi biiyiik
boyutlu elemanlarin da konservasyonunda basari ile
uygulanabilmektedir. Yontemin uygulanmasinda
suya doymus ahsap konservasyonu i¢in 6zel olarak
iretilmis dondurarak kurutma cihazina ihtiyac
duyulmaktadir. Cihazlar, laboratuvari is yiikii ve
mevcut suya doymus ahsap miktarina gore farklh
kapasitelerde tiretilebilmektedir.

Suya doymus organik eserlerin (ahsap, deri,

artifacts (wood, leather, textiles, ropes,

wickerwork), the aim is to remove the water
in the tissues to ensure the stabilization of the find,
while preserving the dimensions and appearance
of the object. The “polyethylene glycol (PEG) pre-
impregnation-vacuum freeze-drying” method used
for this purpose is one of the main methods applied
in the conservation of archaeological artifacts today.
Christensen was the first to use the “lyophilization”
method, which began to be applied on histology
samples in the 1890s, on waterlogged wood in
the 1950s. Stamm stabilized modern wood by
impregnating it with PEG in 1956 and Christensen
used PEG in the conservation of Skuldelev
shipwrecks in 1962. Ambrose was the first scientist
to apply PEG impregnation and freeze-drying
together in 1968. Since then, the method has been
applied especially in the conservation of small-sized
waterlogged and wet organic artifacts. It is based
on the principle of “sublimation”, i.e., the direct
transition of water molecules from solid to vapor
state. The purpose of impregnating the wood with
polyethylene glycol of appropriate molecular weight
is to penetrate it onto the cell walls of the wood.
During freezing, PEG both prevents ice expansion,
leading to damage in wood, and reinforces the
structure of the wood by remaining inside the cells
as water is removed from the tissue. This method,
which was initially used only for the conservation
of small-scale finds, can now be successfully
applied to the conservation of large-scale elements
such as shipwreck timbers. The method requires a
freeze-dryer specially designed for the conservation
of waterlogged wood. The devices can be produced
in different capacities according to the workload of
the laboratory and the amount of waterlogged wood
available (Fig. 1a, b)

In the conservation of waterlogged organic

* Prof. Dr. Ufuk KOCABAS, Orcid ID: 000-0002-8489-929X. istanbul Universitesi Edebiyat Fakiiltesi Sualti
Kiiltiir Kalintilarim1 Koruma Anabilim Dali / Prof. Dr. Ufuk KOCABAS, Orcid ID: 000-0002-8489-929X.
Istanbul University, Letters Faculty Department of Conservation of Marine Archaeological Objects
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TURKIYE'DE SUYA DOYMUS AHSAP KONSERVASYONUNDA
DONDURARAK KURUTMA YONTEMi

2004-2013 yillar1 arasinda, Istanbul’un Yenikapi
semtinde Marmaray-Metro Istasyonlarmin
insas1 oncesinde Istanbul Arkeoloji Miizeleri’nin
gerceklestirdigi kurtarma kazilarinda Theodosius
limani dolgusunda ele gecen on binlerce organik
eser ve 37 ortagag gemisi lilkemizdeki suya doymus
ahsap konservasyonunun bir kez daha ele alinmasi
gerekliligini ortaya koydu (Fig. la, b). Batik
gemilerin 31 adedinin konservasyonu konusunda
yetkilendirilen Istanbul Universitesi bu dev proje
kapsamindaki ekibini desteklemek amaciyla 2008
yilinda bu satirlarm yazarinin bagkanliginda “Sualti
Kiiltiir Kalintilarii Koruma Anabilim Dali”n1 kurdu
(Fig. 2). ik olarak 2006 yilinda Yenikap: 6 batig1
iizerinde calisma baglayan ekip, 2013 yili sonuna
kadar toplam 27 batigin araziden kaldirilmasini
gerceklestirdi. Anabilim Dali biinyesinde ele alinan
batiklarin temel konservasyon yontemi “PEG 6n
emdirmesi-vakumlu dondurarak kurutma” olarak
belirlendi. Bu metodun sec¢ilmesindeki en 6nemli
faktorlerden biri, aym yillarda biiytlik dlgekli batik
konservasyonunda yontemin Avrupa iilkelerinde ilk
kez kullanilmaya baslanmasi oldu. Caligsmalarina
katildigimiz Danimarka/Roskilde 6 (Fig. 3) ve
ziyaret etti§imiz Ispanya/Mazarron I batigi (Fig.
4) ile Fransa/ARC-Nucléart laboratuvarindaki
bliylik boyutlu ahsaplarda (Fig. 5) bu yontemin
basariyla kullanilmasi bizlerin de bu ydntemi
tercih etmesinde 6nemli kriterlerden biri oldu. Bu
amagla 2,5 m x 0,90 m 6l¢iilerindeki Frozen in Time
marka ilk dondurarak kurutma cihazimiz Istanbul
Universitesi’nden saglanan finansal destekle 2008
yilinda faaliyete alind1 (Fig. 6). Tiirkiye’de koruma
biliminde kullanilan ilk cihaz olma 6zelligini tasiyan
dondurarak kurutucuda galigmalar test pargalarinin
konservasyonu ile basladi. Basarili sonuglarin
elde edilmesinin ardindan batik ahsaplarinin
konservasyonuna gecildi. Ilerleyen yillarda bu
kapsamli projede kullanilan cihazin kapasitesinin
yetersiz kalmasiyla birlikte ikinci cihazin iiretimi
giindeme geldi.

TINA

FREEZE DRYING METHOD IN WATERLOGGED WOOD
CONSERVATION IN TURKEY

Discovery of tens of thousands of organic artifacts
and 37 medieval ships in the cultural deposit of the
Theodosian Harbor during the rescue excavations
carried out by the [stanbul Archaeological Museums
between 2004 and 2013 before the construction
of the Marmaray-Metro Stations in the Yenikapi
district of Istanbul has revealed the necessity to
reconsider the conservation of waterlogged wood
in our country (Fig. 1a, b). Istanbul University,
which was authorized to perform the conservation
of 31 shipwreckss, established the “Division of
Conservation of Marine Archaeological Objects” in
2008 under the direction of the author of these lines
in order to support its team within the scope of this
giant project (Fig. 2). The team, which first started
working on the Yenikapt 6 shipwreck in 2006,
removed a total of 27 shipwrecks from the site until
the end of 2013. The main conservation method
of the shipwrecks handled by the Department was
determined as “PEG pre-impregnation-vacuum
freeze-drying”. One of the most important factors
for selection of this method was the fact that it was
first used in European countries for large-scale
shipwreck conservation in the same years. The
successful use of this method on the shipwrecks in
Denmark/Roskilde 6 (Fig. 3) which we participated,
and Spain/Mazarron I, (Fig. 4) which we visited as
well as on the large-sized timbers in the France/
ARC-Nucléart laboratory (Fig. 5) was one of the
important criteria for us to prefer this method.
For this purpose, our first Frozen in Time freeze-
drying device measuring 2.5 m x 0.90 m was put
into operation in 2008 with financial support from
Istanbul University (Fig. 6). Being the first device
used for the conservation science in Turkey, the work
in the freeze dryer started with the conservation of
test pieces. After achieving satisfactory results, we
started the conservation of the shipwreck timbers.
In the following years, when the capacity of the
device used in this comprehensive project became
insufficient, the need for a second device has arisen.
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Fig 1a: Derin dolgu i¢inde gergeklestirilen
Yenikap1 kurtarma kazilarinda binlerce arkeolojik
eserin yani sira ele gegen 37 batik kalintisi, son
yillarin en 6nemli denizcilik arkeolojisi ¢aligmast
arasinda degerlendirilmektedir.

In addition to thousands of archaeological
artifacts, the 37 shipwreck remains recovered
during the Yenikapi salvage excavations in deep
deposit are considered among the most important
maritime archacology studies of recent years.







Fig 1b.: Istanbul Universitesi Yenikap: Batiklar1 Uygulama ve Arastirma Laboratuvari’nda konservasyona hazirlanan
suya doymus nitelikteki batik elemanlar1. / Waterlogged shipwreck timbers prepared for conservation at Istanbul
University Yenikap1 Shipwrecks Application and Research Laboratory

Fig 2: 1U biinyesinde kurulan Sualt1 Kiiltiir Kalintilarin1 Koruma Anabilim Dali-Gemi Konservasyon ve
Rekonstriiksiyon Laboratuvari, Laleli / Department of Conservation of Underwater Cultural Remains - Ship
Conservation and Reconstruction Laboratory, established within IU, Laleli.
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Fig 3: Brede Suya Doymus Ahsap Konservasyon Laboratuvari’ndaki vakumlu dondurarak kurutucu, Danimarka/
Kopenhag, 2007 / Vacuum freeze dryer at the Brede Waterlogged Wood Conservation Laboratory, Copenhagen,
Denmark, 2007.

Fig 4: Mazarron I batiginin ahsaplarinin konservasyonunda kullanilan vakumlu dondurarak kurutucu, Cartagena/
Ispanya, 2008. / Vacuum freeze dryer for the conservation of wood from the Mazarron I shipwreck, Cartagena/Spain,
2008.

101



TINA

\ /

LA

Fig 5: ARC-Nucléart laboratuvarindaki biiyiik boyutlu ahsap konservasyonu i¢in kullanilan vakumlu dondurarak

kurutucu, Grenoble/Fransa, 2011/ Vacuum freeze dryer for large-scale wood conservation in the ARC-Nucléart
laboratory, Grenoble/France, 2011.
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DUNYANIN KENDI SINIFINDA EN TEKNOLOJIK CiHAZI
YENIKAPI BATIKLARI PROJESI’NDE KULLANILMAK UZERE
INGILTERE'DE URETILDI

2015 yilindan itibaren bu biiyiik 6lgekli cihazin
Ar-Ge calismalart projenin beklentileri yoniinde
tarafimizca gerceklestirildi. PEG ile yapilan tam
(%100) emdirme yontemine nazaran, konservasyon
sonrasinda eserlerin boyutsal ve gorsel avantajlarinin
bulunmasi; ayrica emdirilen PEG’de %50’ye
yakin tasarrufun saglaniyor olmasi bu yontemin
kullanimin1 bir kez daha teyit etti. 9 metreye yakin
boyu ve 2,10 metre iiriin haznesi ¢apiyla Avrupa’nin
en biliylik vakumlu dondurarak kurutma cihazi
olma ozelligini tasiyan cihazin iiretimi Istanbul
Biiyiiksehir Belediyesi tarafindan proje kapsaminda
tstlenildi. 2019 yilinda {retimi tamamlanan
cihaz, gerceklestirilen testlerin ardindan hizmete
alind1 (Fig. 7a, b). Ancak Koronaviriis Pandemisi
doneminde tiim sektorler gibi Yenikap: Batiklan
Projesi’nde de bir kesinti yasandi. Bu donemde
gergeklesen talihsiz bir hirsizlik olaymnda cihazin
bakir borulari zarar gordii.

TINA

THE WORLD'S MOST ADVANCED DEVICE IN ITS CLASS WAS
PRODUCED IN ENGLAND FOR YENIKAPI SHIPWRECKS
PROJECT

Since 2015, the R&D studies of this large-scale
device have been carried out by us in line with
the expectations of the project. Compared to the
full (100%) impregnation method with PEG,
artifacts” dimensional and visual advantages after
conservation, as well as savings up to 50% in the
impregnated PEG, once again confirmed the use
of this method. With a length of nearly 9 meters
and a product chamber of 2.10 meters in diameter,
the production of the device, which is the largest
vacuum freeze-dryer in Europe, was undertaken
by the Istanbul Metropolitan Municipality within
the scope of the project. Completed in 2019, the
device was put into service after the tests (Fig. 7a,
b). However, during the Coronavirus Pandemic,
the Yenikapt Shipwrecks Project, similar to
other sectors, experienced an interruption. In an
unfortunate theft incident during this period, the
copper pipes of the device were damaged.

Fig 6: istanbul Universitesi Yenikap1 Batiklar1 Projesi kapsaminda hizmete alan 2,5 m boy, 0.90 m ¢apindaki
vakumlu dondurarak kurutucu. / 2.5 m long, 0.90 m diameter vacuum freeze dryer, which was put into service within
the scope of Istanbul University Yenikap: Shipwrecks Project.
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Fig 7b: Cihazin Yenikapi Saha Laboratuvarinda
hizmete alinmasi / Commissioning of the device
at Yenikap1 Field Laboratory.




Fig 7a: IU Yenikap1 Batiklari Projesi
kapsamindaki 9 m boy ve 2,10 m ¢apindaki
iirtin haznesi bulunan vakumlu dondurarak
kurutucunun iiretim agamalari, York/ingiltere.
Production stages of the vacuum freeze dryer

with a 9 m long and 2.10 m diameter product
chamber at York/UK, within the scope of IU
Yenikapt Shipwrecks Project, .
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TINA

TINA TURKIYE SUALTI ARKEOLOJISI VAKFI DEVREDE...

Olaydan haberdar olan TINA Tiirkiye Sualti
Arkeolojisi Vakfi hasarli cihaza sahip ¢ikti. Vakif
Baskani Dr. Oguz Aydemir ve Vakif Miitevelli
Heyetinin desteklerini agiklamalarinin ardindan
cihaz lizerinde Prof. Dr. Ufuk Kocabas ve Dog.
Dr. Namik Kili¢ tarafindan hasar tespit ¢aligmalart
gergeklestirildi. Her asamada cihazin iireticisi
Frozen in Time ile temasta olan ekip, 2023 Mart
ayinda tamirat i¢in gerekli olan aksamin tedarikini
tamamladi ve cihazin onarimi basladi. Ingiliz
Firmanin mithendisi Paul Connell’in TINA Vakfi’nin
destegi ile Istanbul’a getirilmesinin ardindan,
kendisine destek veren Yiiksel Sogutma firmasi ile
gerekli tamirat ve bakim islemleri yogun bir mesai
sonucunda tamamlandi (Fig. 8a, b). Testleri yapilan
cihazin uzun siireli ¢alistirilmasi ve parametrelerinin
incelenmesi uzaktan erigim ile tamamlandi. “Akilli
cihaz” olarak nitelendirilen dondurarak kurutucuya
Ingiltere’den erigim saglayan Paul Connell ve ekibi
tarafindan her yoniiyle inceleme yapilarak hassas
ayarlar gercgeklestirildi. Tekrar eski performansina
ulagan dev dondurarak kurutucu yeniden Yenikap1
batiklarinin hizmetine alindi.

TINA THE TURKISH FOUNDATION FOR UNDERWATER
ARCHAEQLOGY STEPS IN...

Informed of the incident, the TINA, The Turkish Foundation
for Underwater Archaeology, undertook the repair of
the damaged device. After the Foundation President Dr.
Oguz Aydemir and the Foundation’s Board of Trustees
announced their support, Prof.Ufuk Kocabas and Assoc.
Prof. Namik Kili¢ carried out damage assessment activity
on the device. The team, which was in contact with Frozen
in Time, the manufacturer of the device, at every stage,
completed the supply of the parts required for the repair
in March 2023 and the repair of the device began. After
Paul Connell, the engineer of the British company, arrived
in Istanbul with the support of the TINA Foundation,
the necessary repairs and maintenance operations were
completed in collaboration with Yiiksel Cooling Company
(Fig. 8a, b). The long-term operation of the tested device
and the examination of its parameters were carried out by
remote access. Paul Connell and his team, who accessed
the freeze dryer, which is described as a “smart device”,
from the UK, examined every aspect and fine-tuned the
settings. The giant freeze dryer, which returned to its
former performance again, was put back into the service of
Yenikap1 shipwrecks again.

Fig 8a,b: Cihazin bakim ve onarim ¢aligmalari, Mart 2023 / Maintenance and repair of the device, March 2023
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Bu projenin hayata ge¢mesinde destek saglayan,
sivil toplum kurulusu olarak iilkemizdeki denizcilik
arkeolojisinin gelismesi icin biiyiilk cabalar sarf
eden TINA-Tirkiye Sualti Arkeolojisi Vakfi,
1999 yilindan beri bu alandaki faaliyetlerini
siirdiirmektedir. Caligmanin her agamasinda bizleri
is diinyasindan elde ettigi tecriibelerle yonlendiren,
motivasyon kaynagimiz Vakif Bagkani Sayin
Dr. Oguz Aydemir’e, Baskan Yardimcisi Kenan
Yilmaz, Yonetim Kurulu Uyeleri Ayhan Sicimoglu,
Jeff Hakko, Miistafi Oramiral Metin Atag, Enes
Edis ile Zafer Kizilkaya’ya sahsim ve Istanbul
Universitesi Yenikap1 Batiklar1 Projesi ekibi olarak
siikranlarimizi sunuyoruz (Fig. 9). Tim siireci
bliylik bir profesyonellikle organize eden Genel
Sekreter Sanem Yikselsoy-Tekcan, sogutma
sektoriindeki engin bilgilerini bizden esirgemeyen
Dohler Fabrika Miidiirii Mustafa Topuz, Arkeolog
Mehmet Bezdan; Frozen in Time firmasimndan Paul
Connell, Jules Gladwin; iU teknisyenleri Ahmet Bal,
Erhan Alkis; Yiksel Sogutma teknisyenleri Selim
Yiiksel, Cuma Yiiksel, Sezai Dag; malzeme tedariki
saglayan Akgiin Sogutma, Hakan Akgiin, Barig
Ozbek, Cem Torlak’a sonsuz tesekkiirler. Bu siirecte
araliksiz mesai ile c¢alismanin gergeklesmesini
saglayan IU Yenikap1 Batiklar1 Projesi ekibi, Dog.
Dr. Namik Kilig, Dr. Taner Giler, Aras. Fig. Hilal
Giiler, Restorator Hakan Kahraman her tiirlii 6vgiiye
layiktir (Fig. 10).

Ulkemizde sualti kiiltiir mirasinin konservasyonu
ve restorasyonu {iizerinde diinya Olceginde son
teknolojiyi kullanan Istanbul Universitesi Yenikap1
Batiklar1 Projesi ve egitim alanindaki ilk yapilanma
olan Istanbul Universitesi Sualt1 Kiiltiir Kalintilarini
Koruma Anabilim Dali emin adimlarla ilerlemeye
devam edecektir. Bu yolculugumuzda bizleri yalniz
birakmayan TINA Tirkiye Sualtt Arkeolojisi
Vakfi'na tesekkiirlerimizi sunuyoruz. Diinyanin
en biiylik ortagag koleksiyonunu olan Yenikapi
Batiklarin1  kurulacak bir miizede sergilenirken
gormek umuduyla...

TINA

As a non-governmental organization that has
provided full support to this project and made great
efforts for the development of maritime archaeology
in our country, TINA Turkish Foundation for
Underwater Archaeology has been continuing its
activities in this field since 1999. I, personally and
as the Project Manager of the Istanbul University
Yenikap1 Shipwrecks Project, would like to extend
my gratitude to the Foundation’s President, Mr.
Oguz Aydemir, Vice President Kenan Yilmaz, and
Executive Board Members, Ayhan Sicimoglu, Jeff
Hakko, Admiral (R ) Metin Atag, Enes Edis and
Zafer Kizilkaya, who are our sources of motivation,
encouraging us at every phase of the project and
guiding us with their experience in the business
world (Fig. 9). Endless thanks to Secretary General
Sanem Yiikselsoy-Tekcan for organizing the whole
event with great professionalism; Ddhler Factory
Manager Mustafa Topuz who didn’t refrain to use
his vast experience in the refrigeration technology
to support us; Archaeologist Mehmet Bezdan; Paul
Connell and Jules Gladwin from Frozen in Time;
IU technicians Ahmet Bal and Erhan Alkis; Yiiksel
Cooling technicians Selim Yiiksel, Cuma Yiiksel,
and Sezai Dag; Akgiin Cooling, Hakan Akgiin, Baris
Ozbek, and Cem Torlak who provided material
supply. The IU Yenikap1 Shipwrecks Project team,
Assoc. Prof. Namik Kilig, Taner Giiler, PhD,
Research Assistant Hilal Giiler, and Restorer Hakan
Kahraman are all admirable (Fig. 10).

The Istanbul University Yenikap1 Shipwrecks
Project and the Istanbul University Department
of Conservation of Underwater Cultural Remains,
which is the first organization in the field of
education using the state-of-the-art technology on
a world scale on the conservation and restoration
of underwater cultural heritage in our country, will
continue to take firm steps forward. We would
like to thank TINA, The Turkish Foundation for
Underwater Archaeology, for their support in this
journey. We hope to see the Yenikap1 Shipwrecks,
the world’s largest medieval collection, exhibited in
a museum to be established....
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Fig 9: Cihazin yeniden hayat bulmasim saglayan TINA Sualt1 Arkeolojisi Vakfi’na plaket taktimi: (sagdan) Rahmi Asal (Istanbul
Arkeoloji Miizeleri Miidiirii), Dr. Oguz Aydemir (TINA Miitevelli Heyeti Baskani), Jeff Hakko (TINA Miitevelli Heyeti Uyesi),
Prof. Ufuk Kocabas (IU Yenikap1 Batiklar1 Projesi Direktorii), Istanbul Arkeoloji Miizeleri Bahgesi, 1 Mayis 2023. / Presentation
of a plaquet to the TINA, The Turkish Foundation for Underwater Archaeology for bringing the device back to life: (from right)
Rahmi Asal (Director of Istanbul Archaeological Museums), Dr. Oguz Aydemir (Chairman of the TINA Board of Trustees), Jeff
Hakko (Member of the TINA Board of Trustees), Prof. Ufuk Kocabag (Director of the IU Yenikap1 Shipwrecks Project), Istanbul
Archaeological Museums Garden, 1 May 2023.

Fig 10: iU Yenikap1 Batiklari Projesi ekibi, 2023. / IU Yenikap1 Shipwrecks Project team, 2023.
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TINA DENIZCILIK ARKEOLOJISI DERGISI
YAZIM KURALLARI VE YAYIN ILKELERI

AMAC VE KAPSAM

TINA Denizcilik Arkeolojisi Dergisi, “Denizcilik Arkeolojisi” alaninda basta Anadolu kiyilar1 ve Akdeniz olmak {izere
diinyanin ¢esitli cografyalarinda bilimsel ¢alismalar sonucunda ulasilan 6zgiin malzeme iizerine hazirlanmis ya da ko-
nusunda 6zgiin fikirler iretmeyi amaglayan calismalari yaymlamay1 hedefler. Derginin yayin politikasina uygun olarak,
gonderilen calismalar editorler ve bilimsel hakem kurulunun kararina gére yayimn programi igine alinacaktir. Dergi icinde
makale, not, haber ve kitap bagliklar1 altinda 6zgiin makalelere, denizcilik arkeolojisi alaninda yapilan kazi ve ylizey aras-
tirmalarina, epigrafi alaninda hazirlanan ¢alismalara, kitap tanitimlarina, bilimsel tartisma ve elestiri yazilarina yer veri-
lecektir. Yaymlarin Bat1 Avrupa dillerinden birinde (Ingilizce, Almanca, Fransizca) kaleme alinmis olmasi gerekmektedir.
Bu nedenle Tiirk¢e’nin yani sira bu dillerde hazirlanmis olan makaleler de kabul edilecektir. Ancak dergi i¢indeki tiim
boliimler iki dilde Tiirkce ve ingilizce olarak yayinlanacaktir.

SURE

TINA Denizcilik Arkeolojisi Dergisi, Haziran ve Aralik aylarinda yilda iki kez yayimlanir. Yayimlanmasi istenen makalelerin
basim tarihinden en gec iki ay 6nce gonderilmis olmasi gerekmektedir. Yazilarin editér Mehmet Bezdan’a gonderilmesi gerek-
mektedir. E-posta: mehmetbezdan@gmail.com

TINA Denizcilik Arkeolojisi Dergisi’ne (bundan boyle “TINA” olarak anilacaktir) gonderilecek makaleler i¢in asagidaki ku-
rallar gegerlidir.

TINA’ya makale gonderen her yazar asagidaki kosullari kabul etmis sayilir.

OZET VE ANAHTAR KELIMELER
Tiirkce ve Yabanci dilde yazilmis birer 6zet ve her iki dilde alti adet anahtar kelime ¢aligmaya eklenmelidir.

YAZIM KURALLARI

Makaleler, Word dosyasinda yazilmis olmalidir.

Metin ve figiirler 11 punto; 6zet, dipnot, katalog ve bibliyografya 9 punto olmak iizere Times New Roman harf karakteri kul-
lanilmalidur.

Dipnotlar her sayfanin altina verilmeli ve makalenin basindan sonuna kadar sayisal siireklilik izlenmelidir.

Metin i¢inde bulunan ara basliklarda kiiciik harf kullanilmali ve koyu (bold) yazilmalidir.

Noktalama igaretlerinde dikkat edilecek hususlar;

Metin i¢inde yer alan ‘fig.’ibareleri, parantez i¢inde verilmeli; fig. ibaresinin noktasindan sonra bir bosluk birakilmali (fig.1);
ikiden fazla ardigik figiir belirtiliyorsa iki rakam arasma bosluksuz tire konulmali (fig. 3-5). Ardigik degilse, sayilar arasina
nokta ve bir tab bogluk birakilmalidir. (5, 8, 14).

Bibliyografya ve kisaltmalar kisminda bir yazar, iki soyadi tagiyorsa soyadlari arasinda bosluk birakmaksizin kisa tire kullanil-
malidir. (OZSOY-SADIK); bir makale birden fazla yazarli ise her yazardan sonra bir bosluk, ardindan uzun tire yine bosluktan
sonra diger yazarin soyadi gelmelidir. (ALTAN — ERCAN).

“Bibliyografya ve Kisaltmalar” bolimii makalenin sonunda yer almali, dipnotlarda kullanilan kisaltmalar, burada acgiklanma-
lidir. Dipnotlarda kullanilan kaynaklar birden ¢ok kullanilacaksa ilk kullanimda uzun, takip eden kullanimlarda kisaltma olarak
verilmeli, kisaltmalarda yazar soyadi, yayin tarihi, sayfa (ve varsa levha ya da resim) siralamasina sadik kalinmalidir. Bibli-
yografya siralamasi soyadlar1 kullanilarak alfabetik olarak yazilmali. Olii dillerden gelen kelimelerin italik olarak verilmesi
gerekmektedir.

BIBLIYOGRAFYA (KITAPLAR ICIN):
Grenn, J., A Technical Handbokk, London 2004.

BIBLIYOGRAFYA (MAKALELER ICIN):
Bass, G., Van Dorrninck, F. H., ”’A Fourth-Century Shipwreck at Yass1 Ada‘’, AJA, Vol. 75, No. 1, January 1971, 27-37.
DIPNOT (KITAPLAR ICIN):

GREEN 2004, 19.
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DIPNOT (MAKALELER ICIN):

BASS — VAN DORRNICK 1971, 32, P1. 2, Fig. 8.

Tiim resim, ¢izim ve haritalar igin sadece ’fig.” kisaltilmas1 kullanilmali ve figiirlerin numaralandirilmasinda siireklilik
olmalidir. (Levha, Resim, Cizim, Sekil, Harita ya da baska ifade veya kisaltma kesinlikle kullanilmamalidir).

Figiirlerde ¢oziiniirlikk en az 300 dpi; format ise RAW, TIF veya JPEG olmalidir.
TINA’nin tablet ve sair formattaki versiyonlar1 igin fotograf degerleri 1024x768, video formati ise mp4 olmalidir. Bu de-
gerleri saglamayan fotograf ve videolar TINA tarafindan yukarida belirtilen formatlara doniistiiriilecektir. Yazar/yazarlar

bunu kabul etmis sayilir.

Makale metninin sonunda figiirler listesi yer almalidir.

Metin yukarida belirtilen formatlara uygun olmak kaydryla 6zel sayilar hari¢ 15 sayfay1 gegmemelidir.

YAYIN ETIGI:

TINA Denizcilik Arkeolojisi Dergisi’nde yayinlanan makalelerde ulusal ve uluslararasi gegerli etik kurallarina uyulmali-
dir. Bir baska kaynaktan alint1 yapilan figiirlerin sorumlulugu yazara aittir. Bu nedenle kaynak belirtilmelidir.

YAYIN ILKELERI

TINA, “Tiirkiye Sualt1 Arkeolojisi Vakfi” tarafindan (bundan boyle “Vakif” olarak anilacaktir) yayinlanmakta olup, tiim
yasal haklar1 Vakfa aittir.

TINA, basta Anadolu kiyilar1 ve Akdeniz olmak iizere diinyanin her kosesinde gergeklestirilen denizcilik arkeolojisi ala-
ninda calismalara yer vermektedir.

TINA, Haziran ve Aralik aylarinda olmak iizere yilda iki kez yayimlanir; Dergi yonetimi dilerse 6zel say1 ¢ikarabilir.
Yayinlanmasi istenen makalelerin en geg basim tarihinden ii¢ ay dnce gonderilmis olmasi gerekmektedir. Makale ve fi-
giirler ayr1 dosyalar halinde elektronik posta veya CD’ye yiiklenerek kargo ile gonderilmelidir. Ayrica makalenin basili bir
ornegi de dosyada olmalidir.

Yazardan diizeltme istenmesi durumunda, diizeltinin en ge¢ 15 (on bes) giin i¢inde yapilarak, Dergi’ye iletilmesi gerek-
mektedir.

Makaleler Tiirkge veya Ingilizce yazilabilir.

Dergiye gonderilen ve yaymlanmayan makaleler, yazara iade edilmez.

Yazar, Vakfa ulastigi tarihten itibaren iki say1 i¢inde yayinlanmayan ¢aligmalari bagka dergi ve sair mecrada yayinlayabilir.

TINA’ya gonderilen makalelerin tiim yasal sorumlulugu yazara aittir.
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MUVAFAKATNAME
Yazar, TINA’da yayinlanmak iizere makalesini Vakfa gondermekle, Vakif lehine;

Vakfa gonderdigi makalenin 6zgiin oldugunu; daha evvel baska bir yerde yaymlanmadigini; makalenin iiglincii gahislarin basta
fikri haklar olmak iizere herhangi bir hakkini ihlal etmedigini; keza makale i¢inde kullanilan gorsellerin {iglincii sahislarin hak-
larini ihlal etmedigini; makaleyi TINA’da yayinlanmak iizere Vakfa gondermekle yazinin TINA Denizcilik Arkeolojisi Dergisi
icinde, basili olarak ve/veya dijital herhangi bir ortamda (internet, mobil vb.) ortamda herhangi bir siire kisitlamasi bulunmadan
yaymlanmasina, ¢ogaltilmasina, yayilmasina, saklanmasina, umuma iletilmesine izin verdigini, ticretli ve/veya iicretsiz olarak
iiciincli sahislara kullandirilmasina muvafakati oldugunu; Vakfa verdigi isbu haklar sebebiyle Vakif’tan ve/veya bu haklar
kullananlardan herhangi bir iicret ve/veya bedel talep etmeyecegini; makalenin Tiirkce ve/veya Ingilizce’ye gevirebilecegini;
Vakif’in makaleyi 6zel say1 ve sair sekillerde ¢ikaracagi say1 ve/veya yayinlar i¢inde kullanabilecegini; kabul, beyan ve taahhiit
eder.

TINA’ya makale gonderen yazarlar, yukarida yer alan “Yazim Kurallar1”, “Yayn ilkeleri” ve “Muvafakatname” i¢inde yer alan
diizenleme ve hiikiimleri kabul etmis say1lirlar.

Herhangi bir sorunuz durumunda; mehmetbezdan@gmail.com adresine e-posta gonderebilirsiniz.
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TINA MARITIME ARCHAEOLOGY PERIODICAL
MANUSCRIPT SUBMISSION REQUIREMENTS AND PUBLICATION GUIDELINES

OBJECTIVE AND SCOPE

The TINA Maritime Archaeology Periodical aims to publish articles on original material obtained as a result of scientific stud-
ies, or original ideas in the field of Maritime Archaeology in various geographies of the world, mainly on the Anatolian shores
and the Mediterranean Sea. Based on the publication policy of our periodical, the submitted articles will be included in the
publication program according to the decision of the editors and the scientific referee board. The periodical shall contain origi-
nal works of various articles, notes, news, and books, surveys and excavations performed in the field of maritime archaeology,
epigraphic works, book presentations, scientific arguments and critics. The submissions should be written in a western European
language (English, German, French). That means articles written in these languages, in addition to Turkish, are also acceptable.
The periodical will be published in two languages, i.e., Turkish and English.

TIME

The TINA Maritime Archaeology Periodical is published biannually in June and December. The submissions should be sent at
least two months before the publication date. All written material should be sent to the attention of Mehmet Bezdan, Editor in
Chief. E-mail address: mehmetbezdan@gmail.com

Below please find the requirements for manuscripts that will be submitted to TINA Maritime Archaeology Periodical (to
be referred to as TINA from now on) for publishing.

Any author submitting a manuscript will be considered to have agreed to the following terms and conditions

ABSTRACT AND KEYWORDS
An abstract and six keywords written both in Turkish and in source language should accompany the original work.

MANUSCRIPT FORMAT
All manuscript texts should be written in Word format.
The font size is 11 points for texts and figures; and 9 points for abstracts, footnotes, catalog and bibliography,
and the font type is Times New Roman.
Footnotes should be numbered in the order in which they appear in the text, and be placed at the bottom of each
page, with numerical continuity followed throughout the paper.
Subtitles within the text should be in lower case letters, in bold characters.
Use of punctuation marks:
Any figures referred to within the text should be cited within parentheses as (fig. 1); a space should be placed
between “fig.” and the number to follow; if more than one consecutive figure is referred to, then a dash should be
placed between the two numbers without a space (e.g., fig. 3-5). If the figures are not consecutive, then a comma
and a space should be placed after each number except the last one (e.g., fig. 5, 8, 14).
In the bibliography and abbreviations section, if the author has two last names, a dash should be placed between
the two names without a space (e.g., OZSOY-SADIK); if an article has multiple authors, a space, a dash, then
a space again should be placed after each name, and then the other surname should follow (e.g., ALTAN — ER-
CAN).
“Bibliography and Abbreviations™ section should be placed at the end of the manuscript, and the abbreviations
used in footnotes should be explained here. A full citation should be provided the first time a reference is made
to a source, and then an abbreviated form should be used when the same source is cited again, maintaining the
order of author’s name, date of publication, and page (and plate or picture if applicable). Bibliography should
be listed fully in alphabetical order by the surname. Words originating from extinct languages should be written
in italic form.

Bibliography (for books):
Green, J., A Technical Handbook, London 2004.
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Bibliography (for manuscripts):
Bass, G., Van Doorninck, F. H., “A Fourth-Century Shipwreck at Yass1 Ada”, 4J4, Vol. 75, No. 1, January
1971, 27-37.

Footnote (for books):
GREEN 2004, 19.

Footnote (for manuscripts):
BASS - VAN DOORNICK 1971, 32, Pl. 2, Fig. 8.

Any images, drawings, and maps should be presented as figures, and numbered in the order in which
they appear in the text (descriptions such as Plate, Picture, Drawing, Diagram, Map, etc. and their
abbreviations should never be used).

Figures should have at least 300 dpi of resolution, provided in RAW, TIF or JPEG format.

For tablet and other versions of the TINA magazine, photographs should be provided in 1024x768
format, and videos in mp4 format. Any photograph and video material that do not meet above men-
tioned criteria will be converted into the required format by TINA. The author(s) shall be deemed to
have accepted it.

Manuscripts should be accompanied by a list of figures following the main text.

The text should not exceed 15 pages, except for special issues, provided that they are submitted acccording to
the above mentioned formats.

PUBLICATION ETHICS STATEMENT:

All articles published in the TINA Maritime Archaeology Periodical shall abide by and respect the national
and international ethical rules. The responsibility of the figures from another source belongs to the writer.
Therefore, the sources should be specified.

PUBLICATION GUIDELINES

TINA MARITIME ARCHAEOLOGY PERIODICAL is published by TINA, “The Turkish Foundation for
Underwater Archaeology” (to be referred to as “The Foundation” from now on), and all its legal rights belong
to the Foundation.

TINA MARITIME ARCHAEOLOGY PERIODICAL covers research on maritime archaeology from across
the world, mainly on the Anatolian and Mediterranean coasts.

TINA MARITIME ARCHAEOLOGY PERIODICAL is published biannually, in June and in December; TI-
NA’s management may publish special issues if they choose to do so.

Manuscripts should be sent at least three months before the publication date. The manuscript text and
figures should be uploaded in separate folders, and sent by e-mail or written to a CD and sent by a
courier service. A printed version of the manuscript should also accompany the submission. If any
revision is requested from the author, such revisions should be completed and resubmitted to TINA
within maximum 15 (fifteen) days.

Manuscripts may be in Turkish or English.

Any manuscript submitted to TINA MARITIME ARCHAEOLOGY PERIODICAL, but not published will
not be returned to the author.

The author may have his/her manuscript published in another publication if it is not published in two subse-
quent issues from the date of receipt of the manuscript by the Foundation.

All legal responsibilities of the manuscripts submitted to TINA MARITIME ARCHAEOLOGY PERIODI-
CAL belong to the author.
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LETTER OF CONSENT
By submitting his/her manuscript to the Foundation, the author hereby

agrees, declares and undertakes that the manuscript submitted to the Foundation is genuine, and it has not
been published in another publication; it does not violate the rights, mainly immaterial rights of third parties;
also the images used in the manuscript do not violate the rights of third parties; the manuscript can be pub-
lished, reproduced, distributed, archived, and made public through TINA Maritime Archacology Periodical,
either by printing and/or through digital media (internet, mobile etc.) without any limitation in time, used by
third parties with or without payment; he/she shall not claim any fees and/or charges from the Foundation or
any beneficiary of these rights; the manuscript may be translated to or from Turkish or English; and the Foun-
dation may publish the article in special issues or otherwise, may use it in issues and/or other publications.

Authors who submit articles to TINA MARITIME ARCHAEOLOGY PERIODICAL are deemed to have
accepted the terms and conditions mentioned above under sections “Manuscript Format”, “Publication Guide-
lines” and “Letter of Consent”.

If you have any questions, please send an e-mail to mehmetbezdan@gmail.com.
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