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2021 yilinda aramizdan ayrilan,

engin tarih bilgisi ile bizlere 151k tutarak
Bathonea kazilarinda ¢ok katkisi bulunan
Sayin Hakan Murat Akin’a
saygilarimizla...

In honor of Hakan Murat Akin (R.I.P.
in 2021), who had made enormous
contributions to the Bathonea excavations

with his vast historical knowledge...
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Firuzkéy Yarimadasi’ndaki “Kiiciik Liman'™:
Kucukcekmece Golu’nde Yapilan
Liman Calismalan Hakkinda
Arkeolojik On Rapor

The So-called “Kucguk Liman” on the Firuzkdy Peninsula:
A preliminary Archaeological Report on Harbour
Studies Along the Kucuk¢cekmece Lake

Alkiviadis GiNALiS*

Ozet

2021 yilinda, Alman Arkeoloji Enstitiisii, Kocaeli Universitesi isbirligiyle Firuzkdy Yarimadasi’nda (stanbul)
“Kiigiik Liman” olarak adlandirilan kiigiik liman bolgesinde ilk saha ¢aligmalarina baslamustir. Aragtirma, 15
m uzunlugunda ve 2,65 m genisligindeki merkezi iskelenin arkeolojik ve mimari agidan ayrintili bir incele-
mesine odaklanmistir. Kazi ¢alismalarina, iskelenin yapim teknigi hakkinda fikir sahibi olmak amaciyla tim
profilini ortaya ¢ikarmak i¢in 5 x 4 m genisliginde bir agma agilarak baslanmistir. Yapi iki farkli bolimden
olugmaktadir: Saglam ve homojen bir temel ile bityiik kesme tag bloklardan olusan bir iist yap1. Temel; ka-
lin bir moloz tas y18in1, harg, tugla ve seramik pargalari ile birlikte diger atik malzemelerden olusmaktadir.
Kompakt tabakay1 ¢evreleyen, biiyiik olasilikla bir kaliba ya da kesona ait olan ahsap tahtalarin yani sira iki
dikey ahsap direk, 1,15 m derinlikte belgelenmistir. Son yiiriime seviyesini olusturan iist yapi, doldurulmus
kesonun iizerine oturan ii¢ sira kesme tag bloktan meydana gelmektedir. Mevcut iskeleyi tanimlayan dstteki
iki siranin, muntazam kesilmis ayni biiyiikliikte diizglin kiregtasi kesme blok taslardan yapildig1 goriiliirken,
tgiincii ve en alttaki sira gok daha kiigiik iglenmemis tas bloklardan yapilmistir ve biraz farkl bir yonelime
sahip oldugu goriilmektedir. Ek olarak, kazi ¢aligmas iist iki siranin aksine alttaki siranin tiim altyapiy1 kap-
ladigini ortaya ¢ikarmistir. Boylece iki farkli yapim asamasi tanimlanabilir durumdadir. Seramik malzemenin
On incelemesine gore rihtim yapisi, Erken - Orta Osmanli Dénemi’ne tarihlendirilmektedir. Bu sonug, heniiz
ahsap direklerin ve harg 6rneklerinin dendrokronolojik ve C14 analizi ile dogrulanmamigtir.

Anahtar Kelimeler:
Firuzkdy Yarimadasi, Kiigiikgekmece Golii, Kiigiik Liman, Liman, Iskele, Keson, Hidrolik Harg, Osmanl.

Abstract

In 2021, the German Archaeological Institute started a first field campaign at the small harbour area, the
so-called “Kiiciik Liman”, on the Firuzkdy peninsula (Istanbul) in cooperation with Kocaeli University. The
investigation focused on a detailed archaeological and architectural examination of the site’s 15 m long and

Dr., Alman Arkeoloji Enstitiisii (DAI), Istanbul Subesi, Orcid *  Dr., German Archaeological Institute, Istanbul Department,

No: 0000-0001-8414-5095, Orcid ID: 0000-0001-8414-5095,
alkiviadis-alexandros.ginalis@dainst.de alkiviadis-alexandros.ginalis@dainst.de
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144  Alkiviadis Ginalis

2.65 m wide central jetty. In the course of excavation works, a 5 x 4 m large trench was opened to uncover its
entire profile in order to gain insight into the construction technique of the jetty. The structure comprises two
different parts: a solid and homogeneous foundation and a superstructure of large ashlar blocks. The founda-
tion consists of a thick conglomerate of rubble stones, mortar, brick tiles and ceramic fragments together with
further waste material. Two vertical wooden posts as well as parts of wooden planks that most likely belong
to a formwork or caisson that framed the compact base were documented at a depth of 1.15 m. The superst-
ructure, which forms the final walking level, is composed of three rows of ashlar blocks that sit on the filled
caisson. While the upper two rows, which define the present jetty, show identical large nicely cut uniform
limestone ashlar, the third and lowest one comprises much smaller unworked stone blocks and has a slightly
different orientation. In addition, the excavation revealed that in contrast to the two upper rows the bottom one
extends over the entire substructure. As such, two different construction phases can be identified. Based on a
preliminary study of the ceramic material, the mooring facility is to be dated to the early to middle Ottoman
period. This is still to be confirmed by the dendrochronological and C14 analysis of the wooden posts and

mortar samples.

Keywords:

Firuzkdy Peninsula, Kiigiikgekmece Lake, Kii¢iik Liman, Harbour, Jetty, Caisson, Hydraulic Mortar, Ottoman.

iruzkdy Yarimadasi, Kiigiikgekmece Go6-

li'ntin bat1 kiyisinda Marmara Denizi’'nden
yaklagik 10 km kuzeye dogru uzanan derin bir
lagiin seklinde yer almaktadir. Giiniimiizde Is-
tanbul’un biiyiik metropol alani i¢inde kalan alan
tarihi Constantinopolis kentinin 22 km batisinda
bulunmaktadir (Sek. 1). 2007 yilindan itibaren
Kocaeli Universitesi’nden Prof. Dr. Sengiil Aydin-
giin baskanliginda yogun yiizey arastirmalarinin
yani sira arkeolojik kazilar1 da igeren genis ¢apli
arastirmalar yiiritilmektedir. Bu aragtirmalar, Ne-
olitik Dénem’den Osmanli Dénemi’ne kadar ne-
redeyse kesintisiz yerlesim faaliyetleri ile birlikte
Bathonea’nin Trakya kiyilarimi (yakindaki Bath-
ynias Nehri’nden sonra - giiniimiizde Sazlidere)
ortaya ¢ikarmigtir.!

2020’den itibaren Alman Arkeoloji Enstitiisii
(DAI) Istanbul Subesi, Firuzkdy Yarimadasi’nin
arkeolojik belgelenmesini kapsayan iki aragtirma
projesi ile yer almistir. Ilki “Bizans Harg Etiitle-
ri” adi altinda Bizans Donemi yapilarinda uygu-
lanan yapim tekniklerini; ikincisi de yerlesimin
kiy1 bolgesini iceren ve yerlesimin Trakya kiy1-
lar1 boyunca daha genis liman agi1 i¢indeki deniz

1 Aydingiin vd. 2014; Aydingiin 2017a: 13; Aydingiin 2017b:
75vd.

he Firuzkoy peninsula is situated on the west-

ern shore of the Kiigliikgekmece Lake, which
forms a deep lagoon stretching from the Marmara
Sea roughly 10 km to the north. Today incorpo-
rated into the greater metropolitan area of Istan-
bul, it is located approximately 22 km west of the
historical city of Constantinople (Fig. 1). Large
scale investigations, including intensive surface
surveys as well as archaeological excavations, are
being carried out by Kocaeli University under the
direction of Prof. Dr. Sengiil Aydingiin since 2007.
These have unearthed almost continuous settle-
ment activities from the Neolithic to the Ottoman
periods, which have been allocated to the Thracian
coastal site of Bathonea (after the neighbouring
Bathynias River - today Sazlidere).!

Since 2020, the Istanbul Department of the Ger-
man Archaeological Institute (DAI) has been in-
volved with two research projects in the archaeo-
logical documentation of the Firuzkdy peninsula.
The first one aims to study the construction tech-
niques applied at buildings of the Byzantine era
as part of the so-called “Byzantine Mortar Stud-
ies” project, and the second one intends to inves-

1 Aydmngiin et al., 2014; Aydingiin 2017a: 13; Aydingiin 2017b:
75ff.



Firuzkdy Yarimadasr'ndaki “Kucik Liman": Kiiglikeekmece Goli'nde Yapilan Liman Galismalari Hakkinda Arkeolojik On Rapor
The So-called “Kuglk Liman” on the Firuzkdy Peninsula: A preliminary Archaeological Report on Harbour Studies Along the KlgUkeekmece Lake

baglantisin1 aydinlatmay1 amaglayan projedir. Bu
nedenle, Erken Bizans Donemi’ne ait miistahkem
saglik kompleksi (8. alan) oldugu diistiniilen yap1-
nin farkli duvar boliimlerinden alinan harg 6rnek-
lerinin analizinin yani sira, 2021 yilinda Kocaeli
Universitesi ile isbirligi i¢inde ilk kaz1 ¢alismalar
gerceklestirilmistir.

Liman yapilari ile birlikte diger kiy1 altyapilarinin
sistematik belgelenmesine odaklanilarak, “Kiigiik
Liman” olarak adlandirilan liman alanina (24.
alan) 6zel onem verilmistir. Polonya-Tiirk ekibi®
tarafindan kazi yapilan 8. alanin yaklagik 1 km
giineyine konumlanmakta ve s6z konusu Firuzkdy
Yarimadasi’nin merkezinde yer almaktadir (Sek.
2). Alan, bir dizi farkli kalintidan olusan yaklagik
300 m genisliginde bir koy olugturmaktadir. Sahil
seridinin tamamu ile birlikte, merkezi konumdaki
iskelenin her iki tarafinda yaklagik 150 m’yi asan
kuvvetli kiy1 duvarlar ile ¢evrilidir (Sek. 3). Bun-
lar tek sira halinde daha 6nce kullanilmis kesme
tas bloklar ve devsirme malzemeden olusmaktadir
(Sek. 4); biiyiik ihtimalle de yarimadanin giiney
burnunda yer alan ve “Biiyiik Liman™* olarak ad-
landirilan bazi eski liman veya kiy1 yapilarindan
getirilmiglerdir (Sek. 2). Ancak, saha calismasi
oncelikli olarak Kii¢iik Liman bélgesininin en
carpici Ozelligini olugturan merkezi iskelenin® ar-
keolojik ve mimari olarak ayrintili incelenmesine
odaklanmustir.

Iskele 15 m uzunlugunda ve 2,65 m genisliginde-
dir. Buras, iskeleye dogru daralan 3,85 m genis-
ligindeki tas doseli yolun uzantisini olusturmakta-
dir (Sek. 3, 11).6 Osmanli Dénemi koyii Alibey’in’
i¢ kesimlerinden gelen dogu-bat1 yonlii yolun de-
vami olan yol, Kii¢iikgekmece Golii’niin i¢ine ve
dogusuna dogru uzanmaktadir. 2009 yilinda tespit
edilen yolun/iskelenin ilk temizlik ¢aligmalar1 ya-
pilmis olmasina ragmen, su ana kadar detayli bir
caligmast yapilmamistir. Bu nedenle, Dr. Alkivi-

2 Kaziya katilm daveti igin kazi baskani Prof. Dr. Sengiil Ay-
dingiin’e ve tiim ekibine biiyiik ve verimli isbirligi igin tesekkiirle-
rimi sunarim.

3 Bkz: $. Aydingiin’iin ilgili yayimnlari.

4 Aydingiin vd. 2014: 440; Biiyiik Liman sahast i¢in ayrica bkz.
Oniz vd. 2018.

5 Iskele, gemilerin yiikleme ve bosaltma islemleri igin yanasa-
bilecegi bir liman veya tersanenin bir pargasi olarak deniz ya da
liman havzasina insa edilmis kalic1 saglam bir yap1 olusturmakta-
dir: Ginalis 2014: 35; Dear 2005: 290-291.

6  Tas dosemeli yol igin bkz. Aydingiin, baskida.

7  Aydingiin vd. 2014: 440; Osmanli Dénemi koyii Alibey igin
Dr. Yaser Dellal’in bu yayn iginde yer alan boliimiine bakiniz.

tigate the site’s coastal zone in order to illumi-
nate its maritime connectivity within the wider
harbour network along the Thracian coasts. As
such, apart from analysis of mortar samples from
different wall sections of what is thought to be a
fortified hospital complex (8" Area) of the Early
Byzantine period, in 2021 a first excavation cam-
paign was executed in cooperation with Kocaeli
University.”

With the main focus on the systematic documen-
tation of harbour facilities and other related coast-
al infrastructures, particular attention was paid to
the small harbour area (24" Area), the so-called
“Kiigiik Liman”. Located approximately 1 km
south of area 8", which is under excavation by a
Polish-Turkish team,? the area in question is situ-
ated in the centre of the Firuzkdy peninsula (Fig.
2). The site forms a roughly 300 m wide bay that
comprises a series of different facilities. Its entire
shoreline is lined with bank reinforcements, which
extend over around 150 m on each side of a cen-
trally located jetty (Fig. 3). These consist of single
lines of reused ashlar blocks and spolia (Fig. 4),
most likely originating from some earlier har-
bour or coastal installations in the great harbour
area, the so-called “Biiyiik Liman”,* at the south-
ern headland of the peninsula (Fig. 2). The field
campaign, however, concentrated primarily on the
detailed archaeological and architectural examina-
tion of the central jetty,’ as it forms the most strik-
ing feature of the small harbour area.

The jetty has a length of 15 m and a width of 2.65
m. It constitutes the extension of a 3.85 m wide
paved road that narrows down to the jetty (Fig.
3 and 11).% As a direct continuation of the east-
west orientated road coming from the Ottoman
village of Alibey further inland,’ it leads towards
east into the Kiiclikcekmece Lake. Although the
structure was discovered and underwent first

2 Here, the author wants to thank the excavation director, Prof.
Dr. Sengiil Aydingiin for the kind invitation to join the excavation,
as well as her entire team for the great and fruitful collaboration.
3 See contribution by Prof. Dr. Sengiil Aydingiin.

4 Aydingiin et al., 2014: 440; on the Biiyiik Liman area see also
Oniz et al. 2018.

5 Ajetty forms a permanent solid structure built out into the
sea or harbour basin as part of a port or dockyard alongside which
ships could berth for loading and unloading activities: Ginalis
2014; Dear 2005: 290-291.

6 On the paved road see Aydingiin, forthcoming.

7  Aydmngiin et al. 2014: 440; on the Ottoman village of Alibey
see the contribution of Dr. Yaser Dellal.
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adis Ginalis liderligindeki uluslararasi arkeolog
ekip iskeleyi ve mimari kompozisyonunu arastir-
may1 amaglamistir. On temizlik ¢aligmalaridan
sonra iskele ve ¢evresinin detayli kaydi i¢in dro-
ne ile ortofotolar1 ¢ekilmistir (Sek. 5). Ortogra-
fik fotograflarin fotogrametri ile birlikte biraraya
getirilmesi, yiizeyin agik bir 3-D modelinin iire-
tilmesine ve mevcut kiy1 seridi ile deniz seviyesi
arasindaki iligkinin ortaya ¢ikarilmasina izin ver-
mistir (Sek. 6-7).

Hava fotograflar1, iskelenin diizensiz koyulmus
blok ve levha taglarin i¢ kisminda kenartagi gore-
vi goren kesme kiregtast bloklarindan olusan iki
dis hattindan meydana geldigini gostermektedir
(Sek. 5). Bat1 (kara) kismu ise yiiriime seviyesine
kadar hala saglamdir; ve hem in situ evreleri hem
de 2010 y1li restorasyon calismalar1 kapsaminda
yeniden olusturulmus bolimlerini gostermektedir.
Buna karsilik, dogu (deniz) kisminda dalgalarin
etkisiyle biiylik dl¢iide tahrip olmus, metal kenet-
leme i¢in kullanilan dikddrtgen yivlerin gorildigii
dis kenardaki kiregtasi kesme bloklarin en alt sira-
st kalmstir (Sek. 8-9). Ek olarak, siirekli yasanan
erozyon nedeniyle iskelenin dolgu béliimii agiZa
cikmigtir. Moloz tagslarla karistirilmig kompakt bir
harg birlesimi ile doldurulmustur; sonraki yapim
yontemi ise opus caementiciumu andirmaktadir.
G0l ortamindaki benzersiz kosullar gdz Oniine
alindiginda iskelenin ve dolayisiyla dolgu bolii-
miiniin olusturulmasinda; baglayicit har¢ malze-
mesi olarak sonmemis kire¢, deniz suyu ve agre-
ganin karistirilmasiyla elde edilen hidrolik harcin
gerektigi varsayilabilir.’

Daha yakindan bakildiginda, agiga ¢ikan dolgu
boliimii hidrolik harg ile distaki kesme kiregtasi
bloklari arasinda yatay ahsap kirislerin dnceki var-
ligimi isaret eden bazi bosluklar ortaya ¢ikarmis-
tir (Sek. 9). Romali mimar ve miihendis Vitrivius
Pollio ve daha sonra Bizansl: bilgin ve tarih¢i Ca-
esareali Prokopius’un ifadesiyle iskele gibi suya
dogru ¢ikinti yapan tesislerin dikdortgen ahsap
kaliplar veya sandiklar (kafes) kullanilarak insa
edildigi bilinmektedir.” Bu tir ahsap kaliplar veya
ahsap cerceve (keson) karada hazirlanir ve daha

8  Ginalis - Ercan Kydonakis 2021: 33; hidrolik beton teknolojisi
ve karakteri igin bkz. Blezard 2004; Brandon vd. 2014: 1-4, 141-
187.

9  Vitruvius Pollio, De Architectura 129 (V. 12. 3); Prokopios,
De Aedificiis IV 44 (I 11. 18-20).

cleaning works already in 2009, no detailed
study has been done so far. Therefore, an inter-
national team of archaeologists led by Dr. Alkiv-
iadis Ginalis finally aimed to investigate the jetty
and its architectural composition. After initial
cleaning works, orthophotographs were taken by
using a drone for a detailed recording of the jet-
ty and its surrounding environment (Fig. 5). The
processing of the orthographic pictures together
with photogrammetry allowed producing a 3-D
model for a precise reproduction of the feature
and its relationship to the current coastline and
sea level (Figs. 6-7).

The aerial photographs show that the jetty is
composed of two outer lines of limestone ashlar
blocks, which form kerbstones for the internal
part of irregularly arranged stone blocks and slabs
(Fig. 5). The western (land) part is still intact up
to the walking level, showing both in situ phases
and re-established sections as part of restauration
works from 2010. To the contrary, the eastern
(seaward) part has largely been destroyed by the
impact of the sea, leaving only the lower lines of
the outer limestone ashlar blocks that show rect-
angular grooves for metal clamps (Figs. 8-9).
Additionally, the steady washing out led to the
exposure of the jetty’s core section. Filled with a
compact composition of mortar mixed with rubble
stones, the latter resembles the construction meth-
od of opus caementicium. Considering the unique
conditions in the marine environment, it can be
assumed that the erection of the jetty and thus its
core section required a certain type of hydraulic
mortar, by mixing quicklime, seawater, and an ag-
gregate as a mortar-binding material.®

Upon closer observation, the exposed core sec-
tion shows some voids between the hydraulic
mortar and the outer limestone ashlar blocks,
which points to the former existence of horizon-
tal wooden beams (Fig. 9). The Roman architect
and engineer Vitruvius Pollio as well as later the
Byzantine scholar and historian Procopius of Cae-
sarea inform us that installations protruding into
the water such as jetties were constructed by using
rectangular wooden formworks or chests (as Pro-

8  Ginalis - Ercan Kydonakis 2021: 33; for the technology and
character of hydraulic concrete see Blezard 2004; Brandon et al.,
2014: 1-4, 141-187.
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sonra deniz tabanina yerlestirilmek {izere suya ba-
tirtlir, moloz taglar ve seramik pargalari gibi diger
atik malzemelerle karistirilmis kompakt bir hidro-
lik harg bilesimi ile doldurulurlardi (Sek. 10). Bu
sekilde, yiiriime seviyesi ve kesme tag blok yapinin
kurulacag: homojen bir temel olusturulurdu. Bu-
nunla birlikte, dolgu kismindaki yukarida belirti-
len bosluklar gergeveleme elemanlari olarak degil,
hidrolik beton dolgunun kenarlarindaki eklemeler
olarak goriinmektedir. Bunlar, olasi birlestirilmis
ahsap kirislerin daha ¢ok birlestirici malzeme-kes-
me tas bloklarin yivli dis hatlari ile dolgu bolimii
arasinda ya da son yiiriime seviyesi i¢in kullanilan
malzemelerdir. Ancak, s6z konusu tespit yapinin
inga teknigi igin ne anlama gelmektedir? Iskelenin
ingas1, deniz etkisine dayanabilmesi i¢in kesinlikle
6zel insaat miihendisligi gerektiriyordu. Ama han-
gi yolla bu saglanmist1?

Yanasma iskelesinde uygulanan yapim teknigi ve
mimari &zelliklerininin yani sira yolla baglantisini
ve set donatilarii incelemek amaciyla iskelenin
kuzey tarafinda 5 x 4 m biiyiikliigiinde bir agma
acilmistir (Sek. 11). Kazi galigmalart sirasinda,
iskelenin tiim profili ortaya ¢ikarilarak yap: ge-
lenegine 151k tutulmustur. Vitrivius ve Prokopius
tarafindan yukarida bahsedilen agtklamaya benzer
sekilde, yap1 saglam ve homojen bir temel ile bii-
yiik kesme tas bloklardan olusan iist yap1 olmak
iizere iki bolimden olusmaktadir. Temel; moloz
taglar, harg, tugla kiremitler ve seramik parcalari
ve diger atik malzemelerden olusan bir konglo-
meradan olusan kalin bir tabaka ile karakterizedir
(Sek. 12). Bu kompakt tabaka deniz etkisiyle ol-
dukea bozulmus topragin ilk yiizey katmanlarin-
dan sonra ortaya ¢ikarilmistir. Ahsap plaka parca-
lartyla birlikte iki ahsap direk iskele altyapisini ve
islevini dogrulamaktadir (Sek. 13). Bunlar, 1,15 m
derinlikte ortaya ¢ikarilmistir ve biiyiik olasilikla
kompakt tabakay1 destekleyen ahsap cerceveye
(keson) aittir. Dolgulu ahsap kaliplarin veya san-
diklarin (keson) kullamm en azindan Roma Im-
paratorluk Donemi’nden beri yaygin bir uygula-
ma gibi goriinse de, kalintilar Tiirkiye’deki liman
bolgelerinde (6zellikle Constantinopolis’in sehir
merkezi diginda) ¢ok az sayida ortaya ¢ikarilmis-
tir.'® Tam olarak 1,50 m’lik bir mesafe ile bulunan
ahgap direkler, mevcut iskelenin kuzeyine uzan-

10 Blackman 2008; Brandon vd. 2014: 189-222; Constantinopo-
lis’in liman altyapilar ve ahsap kaliplarin kullanimi hakkinda bkz.
Ginalis - Ercan Kydonakis 2021; Ercan 2010: 124-126.

copius refers to them).” Such wooden formworks
or caissons were prepared on land and subsequent-
ly sunk into the water to be placed on the seabed
and filled with a compact composition of hydrau-
lic mortar mixed with rubble stones and further
waste material like ceramic fragments (Fig. 10).
This constitutes a homogeneous foundation upon
which the superstructure of ashlar blocks with the
walking level was set. The above-mentioned voids
at the core section, however, appear as insertions
at the edges of the hydraulic concrete filling and
not as framing elements. This indicates that the
potential incorporated wooden beams rather acted
as binding material — either between the grooved
outer lines of ashlar blocks and the core section,
or for the final walking level. But what does this
mean for the building technique of the structure?
The erection of the jetty certainly needed specific
civil engineering in order to withstand the impact
of the sea. But in which way was this ensured?

In order to investigate the applied construction
technique and architectural characteristics of the
mooring facility as well as to examine its con-
nection to the inland road and the bank reinforce-
ments, a 5 x 4 m large trench was opened at its
northern side (Fig. 11). In the course of the ex-
cavation works the entire profile of the jetty was
uncovered, which offers insight into its building
tradition. Similar to the above-mentioned descrip-
tion by Vitruvius and Procopius, the structure
consists of two different parts: a solid and homo-
geneous foundation and a superstructure of large
ashlar blocks. The foundation is characterised by a
thick layer consisting of a conglomerate of rubble
stones, mortar, brick tiles and ceramic fragments
together with further waste material (Fig. 12). This
compact stratum was revealed after initial surface
layers of highly disturbed soil due to the impact of
the sea. Its function as the substructure and base
of the jetty is confirmed by two vertical wood-
en posts as well as parts of wooden planks (Fig.
13). These were unearthed at a depth of 1.15 m
and most likely belong to the caisson that framed
the compact stratum. Although the use of filled
wooden formworks or chests seems to have been a
common practice at least since the Roman Imperi-
al period, remains have been revealed only at very
few harbour sites throughout Tiirkiye — especially

9  Vitruvius Pollio, De Architectura 129 (V. 12. 3); Procopios,
De Aedificiis IV 44 (1 11. 18-20).
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makta ve bdylece altyapi i¢in ¢ok daha biiyiik bir
boyut sergilemektedir. Bu, tiim tesisin ({istyapisi
dahil) baglangicta 6nemli 6lgiide daha biiyiik ol-
mas1 gerektigini gostermistir.

Son seviyedeki ylirlime seviyesini olusturan iist-
yap1, dolgulu keson iizerine oturan ii¢ sira kesme
tas bloktan olusmaktadir. Ustteki iki sira aym yapi
malzemesinden yapilmis olup bilyiik ve diizgiin
kesilmis kiregtasi kesme bloklardan olusurken,
ii¢iincii ve en alttaki sira ¢ok daha kiigiik islen-
memis tag bloklardan meydana gelmektedir (Sek.
14). 2,65 m genisligindeki mevcut iskeleyi ta-
nimlayan ve smirlayan istteki iki siranin aksine,
alt siranin da ahsap kaliba benzer sekilde kuzeye
dogru uzandig1 ortaya ¢ikarilmistir. Bu genisletil-
mis altyap: tamamina yayilan tag siranin ortaya
cikarillan kisimlarinda agikga goriilmiistiir (Sek.
15a-b). Boylelikle, iki farkli yapim evresi belirle-
nebilmistir. Uciincii siramin da en iistteki iki siraya
gore biraz farkli bir yonelim gostermesi bu varsa-
yimi desteklemektedir. Ayrica yol ve kiy1 seti ile
baglant1 noktasindaki liman tesisatinin profili de
bunu dogrulamaktadir (Sek. 11 ve 16). Profil ah-
sap direkler ile liglincli siranin baglangi¢ noktasi
arasindaki uyumu agikca gostermektedir. Tkincisi,
kesisen kiy1 setine bagh gibi goriinmekte, boylece
buradaki alan1 bir rihtim bélgesine doniistiirmek-
tedir.!" Son olarak, iskelenin ist iki siras1 her iki
yapinin lizerine inga edilmistir. Bu nedenle, yol ile
kiigiik liman bolgesindeki en son insaat faaliyetini
olusturmakla birlikte iskelenin ikinci insaat evre-
sini yansitmaktadir.

Bu nedenle, baglangigta ¢ok daha genis ve biraz
farkli isleve sahip yanasma iskelesi mevcutken,
sonralar1 liman tesisati daraltilarak bazi yenile-
me caligmalar1 yapilmistir. Dogu (denize dogru)
kisminda yukarida bahsedilen bosluklar da bu ne-
denle iskelenin ikinci evresine atfedilebilir. Yeni
eklenen hidrolik beton dolgunun kenarlarindaki
entegre yatay ahsap kirislerin baglayici olarak
islev gordigii degisiklik icin onceki yapinin tas
malzemesi yeniden kullanilmis olmalidir.'?

11 Rihtim, gemilerin yiik yiikleme ve bosaltma veya yolcu in-
dirme ve bindirme islemleri igin konaklama saglamak i¢in limanin
kiy1 kenari sinirlart boyunca uzanan bir ¢ikintidir. Genellikle sag-
lam bir tag duvardan insa edilmis bir inis yeri olusturulur: Ginalis
2014: 32; Kerchove 1961: 623.

12 Benzer bir teknik, Yenikap1’daki Theodosius Limani’nda bel-
gelenmistir; burada yatay ahsap kirisler, mendirek tizerindeki daha
sonraki eklerin insaasinda baglayici eleman olarak kullanilmistir.
Ginalis - Ercan Kydonakis 2021: 39.

outside the urban centre of Constantinople.'® With
a distance of exactly 1.50 m, the wooden logs
extend north of the current jetty and thus show a
much larger dimension for the substructure. This
indicates that the entire facility (including the
superstructure) must originally have been signifi-
cantly larger.

The superstructure, which forms the final walking
level, is composed of three rows of ashlar blocks
that sit on the filled caisson. While the upper two
rows are of identical building material, consisting
of large nicely cut uniform limestone ashlar, the
third and lowest one comprises much smaller un-
worked stone blocks (Fig. 14). In contrast to the
two upper rows, which define and limit the pres-
ent 2.65 m wide jetty, the excavation revealed that
similar to the wooden formwork the bottom row
extends to the north as well. This is evident by fur-
ther unearthed parts of the stone course that spread
over the entire extended substructure (Fig. 15a-b).
As such, two different construction phases may be
determined. The fact that the third row also shows
a slightly different orientation to the top two rows
supports this assumption. In addition, this is also
attested by the profile of the harbour installation at
the junction with the road and the bank reinforce-
ment (Figs. 11, 16). The profile clearly shows the
correspondence between the wooden posts and the
starting point of the third row. The latter seems to
be connected to the intersecting bank reinforce-
ment, thus converting it into a quay zone in this
area.!' Eventually, the upper two rows of the jet-
ty were erected on top of both structures. Hence,
they reflect a second construction phase of the jet-
ty, which together with the road forms the latest
building activity in the small harbour area.

Consequently, an originally much wider mooring
facility with a slightly different orientation exist-
ed, which eventually underwent some renovation
works by narrowing down the harbour installa-
tion. The above-mentioned voids at its eastern
(seaward) part may therefore also be attributed to

10 Blackman 2008; Harbors; Brandon et al., 2014: 189-222; on
the harbour infrastructures of Constantinople and the use of woo-
den formworks see Ginalis - Ercan Kydonakis 2021; Ercan 2010:
124-126.

11 A quay is a projection along the shore-side boundaries of the
harbour to provide accommodation for ships to load and unload
cargo or embark and disembark passengers. It forms a landing
place usually constructed of a solid stone masonry: Ginalis 2014:
32; Kerchove 1961: 623.
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Iki yapim evresinin tarihlendirilmesine gelince,
iskele gorsel olarak Yenikapi’da yer alan Constan-
tinopolis’in Theodosius Limani’nin dogu iskelesi
ile garpici bir benzerlik gostermektedir; burada da
ayni sekilde ahsap bir kalip ile ¢er¢evelenmis hid-
rolik harg bilesimi ile desteklenen temel iizerine
oturan kiregtagi kesme blok ve devsirme malze-
melerden olusan {i¢ tas siras1 gériilmektedir (Sek.
17)." Ancak, Yenikapi’daki dogu iskele Orta Bi-
zans Donemi’ne (olasilikla MS 7. - 8. yiizyillara
tarihlenmekte)'* ait olsa da, Firuzkdy Yarimada-
si’ndaki kii¢iik limandaki keson iginde belgelenen
buluntular ¢ok farkli bir zaman dilimini ortaya
koymaktadir. Arkeolojik malzeme, genellikle Ne-
olitik’ten Osmanli Ddonemleri’ne kadar uzanan
canak ¢omlek parcalari, cesitli tas aletler, kemik-
ler, cam pargalari, ¢esitli metal objeler ve organik
malzemeden olugmaktadir. Ancak buluntular tari-
hi katmanlar1 yansitmaktan ¢ok ahsap kalibin dol-
durulmasi i¢in kullanilan atik malzemeden olus-
makta; ve bunlar da iskelenin temel ingas1 ve bu
nedenle ilk insa evresi igin bize kabaca terminus
post quem saglamaktadir. Bu baglamda, kahveren-
gi (Sek. 18) ve yesil sirli canak ¢omlegin (Sek. 19)
yani sira metal bigak sap1 da en ge¢ buluntular
temsil etmekte, Geg Bizans ya da daha ¢ok Erken
Osmanli Donemleri’ne tarihlendirmede belirleyici
bir rol oynamaktadirlar.!® Bu tarihleme, yine de iki
ahsap diregin dendrokronolojik ve C14 analizi ile
teyit edilecektir. Har¢ numunelerinin analizi ile
birlikte, s6z konusu bulgular rihtim yapisinin ke-
sin bigimde tarihlendirilmesine imkan verecektir.

Son olarak, ilk yapim evresinin Erken Osmanl
Donemi’ne; ikinci ve sonuncusu ise mevcut ya-
nagma iskelesinin yol ile baglantisinin gergekles-
tigi Orta Osmanli Donemi’ne (ilk tahmine gore
MS 16. - 17. ylizyillara) tarihlenmektedir. Bu, i¢
kesimledeki yol baglantisinin sonundaki Alibey
Koyii'niin genis hinterlandinin tarimsal ve endiist-
riyel kullanimiyla ortiismektedir. Osmanli Done-
mi’ne ait liman tesislerinin nadir olmasi, Firuzkoy
Yarimadasi’ndaki Kii¢iik Liman sahasindaki kiy1
altyapisinin  dnemini vurgulamaktadir.!® Ayrica,

13 Ginalis - Ercan Kydonakis 2021: 33-36, Figs. 4-7.

14 Ginalis - Ercan Kydonakis 2021: 34-35.

15  Arkeolojik buluntu toplulugunun ayrintili bir analizi heniiz
yaptlmamustir.

16  Tek karsilastirma 6megi iin Istanbul’un Yenikapi ve Uskii-
dar’daki liman yerlesimlerine bakilabilir: Ginalis - Ercan Kydonakis
2021: 36, 47; daha genis bir literatiir i¢in bkz: Akkemik et al., 2019;
Oncii — Célmekgi 2016: 598-600; Oncii — Colmekgi 2017: 65-69.

the second phase of the jetty. The stone material of
the previous structure must have been reused for
the alteration, for which the integrated horizontal
wooden beams at the edges of the newly added
hydraulic concrete filling functioned as binding
elements.'?

As for the dating of the two construction phases,
optically the jetty bears striking resemblance to
the eastern jetty of the Theodosian harbour of
Constantinople at Yenikapi, which likewise shows
three rows of limestone ashlar blocks and spo-
lia sitting on a foundation of a hydraulic mortar
composition framed by a wooden formwork (Fig.
17)." However, while the eastern jetty at Yenikap1
belongs to the Middle Byzantine era (most likely
dating to the 7 - 8" centuries AD),'* the document-
ed finds within the caisson at the small harbour
on the Firuzkdy peninsula reveal a much different
time frame. The archaeological material includes
pottery sherds, various stone tools, bones, glass
fragments, a variety of metal objects and organic
material, which generally range from the Neolith-
ic to the Ottoman periods. But since the finds do
not reflect historic layers but rather form waste
material for the filling of the wooden formwork,
they provide a rough terminus post quem for the
construction of the foundation and hence for the
first construction phase of the jetty. In this respect,
the handle of a metal knife (Fig. 18) as well as the
brown and green glazed pottery (Fig. 19), which
date to the Late Byzantine or more likely to the
Early Ottoman periods, play a particularly deter-
mining role, as they represent the youngest objects
of the assemblage.!s This is still to be confirmed
by the dendrochronological and C14 analysis of
the two wooden posts though. Together with the
analysis of mortar samples, these will provide a
precise dating of the mooring facility.

Finally, with a date of the first construction phase
to the Early Ottoman period, the second and final
one puts the present mooring facility together with
the road connection to the Middle Ottoman period

12 Asimilar technique was documented at the Theodosian har-
bour at Yenikapi, where horizontal wooden beams had been used as
binding elements for the erection of later annexe on the breakwater:
Ginalis - Ercan Kydonakis 2021: 39.

13 Ginalis - Ercan Kydonakis 2021: 33-36, Figs. 4-7.

14 Ginalis - Ercan Kydonakis 2021: 34-35.

15 A detailed analysis of the archaeological assemblage is yet to
be done.
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Roma liman yapim geleneklerinin Bizans Done-
mi’nin 6tesinde de devam ettigini ortaya koymak-
tadir. Ustelik, bu derece zengin ve cesitli buluntu
gruplar yerlesimi genis bir ticaret agina ve bina
ekonomisine bagli bir konuma yerlestirmektedir
ki, bu da sadece Osmanli Donemi ile sinirli de-
gildir.
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(with a first estimation of the 16™ -
AD). This corresponds well with the agricultural

17" century

and industrial exploitation of the wider hinterland
by the village of Alibey at the end of the road con-
nection further inland. The rarity of harbour in-
stallations dating to the Ottoman era emphasizes
the importance of the coastal infrastructure at the
small harbour site on the Firuzkdy peninsula.' Tt
reveals the continuation of Roman building tradi-
tions for harbour works even beyond the Byzan-
tine era. Furthermore, the rich and diverse ensem-
ble of finds put the site into a wide trade network
and interconnective building economy, which of
course is not just limited to the Ottoman period.
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Sek. 1: Alanin uydu goriintiisii (Google Earth)
Fig. 1: Satellite view of the area (Google Earth)

Sek. 1: Firuzkdy Yarimadasi (Google Earth)
Fig. 2: Firuzkdy peninsula (Google Earth)



Firuzkdy Yarimadasr'ndaki “Kucik Liman": Kiiglikeekmece Goli'nde Yapilan Liman Galismalari Hakkinda Arkeolojik On Rapor
The So-called “Kuglk Liman” on the Firuzkdy Peninsula: A preliminary Archaeological Report on Harbour Studies Along the KlgUkeekmece Lake 153

Sek. 3: 24. Alanin hava fotografi (Fotograf: Y. Dellal)
Fig. 3: Drone image of Area 24™ (Photograph: Y. Dellal)

Sek. 4: Kuzey tahkimat hatt1 (Fotograf: A. Ginalis)
Fig. 4: Northern bank reinforcement (Photograph: A. Ginalis)
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Sek. 5: Iskelenin ortofotosu (Fotograf: Y. Dellal)
Fig. 5: Orthophotograph of the jetty (Photograph: Y. Dellal)

Sek. 6: Iskelenin fotogrametrisi (Fotograf: Y. Dellal)

Fig. 6: Photogrammetry of the jetty (Photograph: Y. Dellal)
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Sek. 7: Iskelenin 3D modeli (Model: Y. Dellal)
Fig. 7: 3D Model of the jetty (Model: Y. Dellal)

Sek. 8: Biiyiik 6l¢iide tahrip olmus dogu béliimii (deniz tarafi) (Fotograf: A. Ginalis)
Fig. 8: The largely destroyed eastern (seaward) part (Photograph: A. Ginalis)
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Sek. 9: Dogu boliimiiniin ayrintilart (Fotograf: A. Ginalis)

Fig. 9: Details of the eastern part (Photograph: A. Ginalis)

Sek. 10: Keson yerlestirme (Brandon, vd., 2014)
Fig. 10: The placing of caissons (after Brandon, et. al, 2014)
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Road

)

Sek. 11: Iskelenin kuzey tarafinda uzanan agma (Fotograf: Y. Dellal)
Fig. 11: Trench along the northern side of the jetty (Photograph: Y. Dellal)

Sek. 12: Saglam durumda ve homojen temel (Fotograf: A. Ginalis)

Fig. 12: The solid and homogeneous foundation (Photograph: A. Ginalis)
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Sek. 13: Kesonun dikey ahsap direkleri (Fotograf: A. Ginalis)
Fig. 13: Vertical wooden posts of the caisson (Photograph: A. Ginalis)

Sek. 14: Ust yapinin tas siralari (Fotograf: A. Ginalis)

Fig. 14: Stone rows of the superstructure (Photograph: A. Ginalis)
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Sek. 15a: Tiim altyapiy1 kaplayan 3. siranin tas sirasi (Fotograf: A. Ginalis)
Fig. 15a: Stone course of the 3" row extending over the entire substructure (Photograph: A. Ginalis)

Sek. 15b: Tiim altyapiy1 kaplayan 3. siranin tas siras1 (Fotograf: A. Ginalis)

Fig. 15b: Stone course of the 3™ row extending over the entire substructure (Photograph: A. Ginalis)
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Sek. 16: Tahkimat hattinin yol ile kesistigi profil (Fotograf: A. Ginalis)
Fig. 16: Profile at the junction with the road and the intersecting bank reinforcement (Photograph: A. Ginalis)

Sek. 17: Yenikapi’daki dogu iskele (Fotograf: Ginalis - Ercan Kydonakis, 2021: Fig 5; Ercan, 2010: 163)
Fig. 17: Eastern jetty at Yenikapi (Photograph: Ginalis - Ercan Kydonakis, 2021: Fig 5; Ercan, 2010: 163)
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Sek. 18: Metal bigak sap1 (Fotograf: A. Ginalis)
Fig. 18: Handle of a metal knife (Photograph: A. Ginalis)

16t-17t cent. AD (?)

Sek. 19: Kesondan gelen kap pargalari (Fotograf: A. Ginalis)
Fig. 19: Pottery sherds from the caisson (Photograph: A. Ginalis)



