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0ZET

Bilimsel sualt1 arkeolojisi, scuba dalisinin kesfiyle birlikte 20. yiizyilin baslarinda baglanmustir. Oncesinde prehistorik
kalintilar daha ¢ok balikgilar, dalgiglar tarafindan veya denize iliskin projeler sirasinda rastlant: sonucu bulunmustur. Pre-
historik sualt1 arkeolojisinin glintimiizde agmas1 gereken giigliik; kesif, kazi, yiizey aragtirmasi ve belgeleme yapilabilme-
sini saglayacak bir metodoloji olusturmayi basararak sualtinda kalan prehistorik degerlerin diinya prehistoryasina anlaml
ve kalic1 bir katki yapmay1 garanti edebilmesidir. Israil’in Akdeniz kiyilar1 agiklarinda sualtinda kalmig Neolitik kdyler
kesfedilmesinin ardindan, bu makalede gegmisteki kiy1 kiiltiirlerinin anlagilabilmesi igin sualt1 prehistorik arastirma potan-
siyeli ortaya konmaktadir. Israil’de yaklasik elli yildir devam etmekte olan sualti arkeolojik arastirmalarinda 17°si Akden-
iz’de, birkac1 da Taberiye Go6lii’nde (Celile Golii) bulunan, tiimii kapsamli ve iyi korunmus buluntular igeren prehistorya
yerlesmeleri ortaya ¢ikarilmistir. Bu makalenin konusunu olusturan Akdeniz yerlesmeleri temel olarak iki ana kiiltiir evres-
ine aittir: giiniimiizden 9250-8000 y1l dncesine tarihlenen Atlit-Yam yerlesmesi ile temsil edilen Canak Comleksiz Neolitik C
Donemi ve giiniimiizden 8000 ile 6500 y1l 6ncesine tarihlenen Canak Comlekli Neolitik Donem yerlesmeleri ve digerleri. Bu
makale sualtinda kalan arazi ve yerlesmelerin nasil bulunduklarini, yiizey aragtirmalarinin ve kazilarinin yapiligini, ne sekilde
analiz edilerek yonetildiklerini anahatlartyla anlatan ¢ok disiplinli bir modelin temel ilkelerini sunmaktadir. Modelin igerigi
su ana basliklarda toplanmustir: (A) Yerlesim yeri ve kalintilarin durumu (B) Arama yontemleri ve yerlesmenin saptanmast,
(C) Arkeolojik verilerin toplanmasi, (D) Batik yerlesmelerin tipolojisi, (E) Deniz seviyesi ve kiy1 degisimlerin yeniden kurul-
masl, (F) Kiyisal uyarlanma ve yerlesmenin terk edilme siireci, (G) Sualt1 yerlesmelerinin kiiltiirel kaynak yonetimi.

ABSTRACT

Scientific underwater archaeology started in the early 20" century with the development of scuba. Prehistoric artefacts
were discovered incidentally by fisherman, divers or in the course of marine projects. The current challenge of underwater
prehistoric archaeology is to establish a methodology that will enable exploration, excavation, survey and documentation,
and guarantee that submerged prehistory makes a significant, enduring contribution to world prehistory. With reference
to the inundated Neolithic villages discovered off the Israeli Mediterranean coast, this paper demonstrates the potential of
submerged prehistoric research for the understanding of past coastal cultures. Five decades of underwater archaeological
research in Israel has revealed 17 submerged prehistoric sites in the Mediterranean, and few in the freshwater, inland, Sea of
Galilee, all containing substantial and well-preserved finds. The Mediterranean sites, the focus of this article, belong mainly
to two main cultural phases: The Pre-Pottery Neolithic C represented at the site of Atlit-Yam, dated to 9250-8000 cal. BP,
several Pottery Neolithic sites dated to between 8000 and 6500 cal. BP and others. This article presents the fundamentals of
a multi-disciplinary model outlining how submerged landscapes and settlements were located, surveyed, excavated, analyzed
and managed. Aspects covered by the model are: (A) Site location and survival, (B) Search methods and site detection, (C)
Procurement of archaeological data, (D) Typology of the submerged sites, (E) Reconstructing sea level and coastal changes,
(F) Coastal adaptations and site abandonment, (G) Cultural resource management of submerged sites.

*Ehud Galili, Orcid ID: 0000-0002-9621-4921. Zinman Arkeoloji Enstitiisii, Hayfa Universitesi, Hayfa, POB 180 Atlit, 30300 israil, Galil-
ish@netvision.net.il

*Ehud Galili, Orcid ID: 0000-0002-9621-4921. The Zinman Institute of Archaeology, University of Haifa, Haifa, POB 180 Atlit, 30300 Isra-
el, Galilish@netvision.net.il .

**Liora'Kolska Horwitz, Orcid ID: 0000-0002-8776-8658. Ulusal Doga Tarihi Koleksiyonlari, Kudiis Musevi Universitesi, E. Safra Campus,
Kudiis, Israil, lix1000@gmail.com

**Ljora Kolska Horwitz, Orcid ID: 0000-0002-9621-4921. The National Natural History Collections, The Hebrew University of Jerusalem,
E. Safra Campus, Jerusalem, Israel, lix1000@gmail.com .

***Baruch Rosen, Orcid ID: 0000-0003-2350-1441. Bagimsiz Arastirmaci, Kaplanski St. 26 Petah Tikva, Israil, rosernbar@netvision.net.il
***Baruch Rosen, Orcid ID: 0000-0002-9621-4921. Independent Researcher, Kaplanski St. 26 Petah Tikva, Israel,
rosernbar@netvision.net.il 31



TINA

Denizcilik Arkeolojisi Dergisi

B

T Cyprus

N

Carmel nose

Mediterranean sea

Nahal Beit Haemeq

Carmel coast .
Caesarea South Anchorage X

[l Inset (mapB)

Mediterranean sea

? Atlit north bay

Kfar Samir
Hishuley Carmel
Kfar Galim
Nahal Galim
Hahoterim
Tel Hreiz

Megadim

Legend
. it north b:
O Modern city AmAg?twabﬁ':y
A Submerged site
~-=~ River Neve Yam

Habonim

35700
Akko (@

Haifa

Fig. 1: Israil kiyilar agiklarmdaki batik prehistorik yerlesmeleri gosteren harita. (E. Galili)
Fig. 1: Map showing the locations of submerged prehistoric sites off the Israeli coast. (E. Galili)

GIRIS

Eski Ahit’te gecen Nuh’un dykiisii, Gilgamig
Destani’ndaki Utnapistim ve Ovid’in Doniigiim-
ler’indeki' Deukalion gibi sel mitlerini tanimlayan
eski medeniyetlere ait binlerce y1l 6ncesine ait tarihi
belgeler belki de, eski cografyacilar ve tarihgilerin
Akdeniz’de sualtinda kalan sehirlerin varligindan ha-
berdar oldugunu ima eder. Bilimsel sualt1 arkeolojisi,
skuba dalisinin kesfiyle birlikte 20. yiizyilin basla-
rinda baglamistir’. Ancak, buzul dénemlerinde diisiik
deniz seviyeleri nedeniyle sualtinda kalan prehistorik
yerlesmelerin kesfedildigi cok daha dncesinden bi-
linmektedir*. O zamandan beri Alt Paleolitik Dénem
ile (yakl. 1 milyon yil) IIk Tung Cag1 (giiniimiizden
yakl. 5000 yil 6nce) arasindaki batik prehistorik kiil-
tiirlerin izleri, tiim diinyada son Buzul Maksimum
Doénemi’nden® sonraki son deniz seviyesi yiikselisi
sirasinda sularm bastig1 100 m derinlige kadar olan
s1g kita sahanligi sularinda kesfedilmistir.

' LANG 2008.

*FLEMMING 2014.

*COUSTEAU-DUMAS 1953; DUGAN 1960.

*BLANC 1942, 1958-1961.

*MASTERS -FLEMMING 1983; RABAN 1983; ANDERSEN
1985; PEARSON vd. 1986; BAILEY-PARKINGTON 1988;
FLEMMING 2014.
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INTRODUCTION

Historical documents of early civilizations describ-
ing flood myths, such as the story of Noah in the Old
Testament, Utnapishtim in the Gilgamesh Epic and
Deucalion in Ovid’s Metamorphosis', go back thou-
sands of years, insinuating that the presence of sub-
merged cities in the Mediterranean was perhaps known
to ancient geographers and historians®. Scientific
underwater archaeological research started during the
early 20™ century with the development of scuba div-
ing equipment®. However, discoveries of submerged
prehistoric sites associated with low sea levels during
glacial periods were reported even earlier®. Since then,
traces of submerged prehistoric cultures, ranging from
the lower Palaeolithic (ca. 1 million years) to the Early
Bronze Age (ca. 5000 years BP), have been discovered
world-wide on the shallow continental shelves down
to a depth of 100 m, that were flooded during the last
sea-level rise following the last glacial maximum®.

' LANG 2008.

2FLEMMING 2014.

*COUSTEAU-DUMAS 1953; DUGAN 1960.

*BLANC 1942, 1958-1961.

*MASTERS -FLEMMING 1983; RABAN 1983; ANDERSEN
1985; PEARSON et al. 1986; BAILEY-PARKINGTON 1988;
FLEMMING 2014.



Bagslangigta buluntularin gogunlugu tesadiifi bulun-
tulard1 ve balikgilar, amatdr dalgiglar tarafindan veya
denize iliskin yap1 projelerinin yapimi sirasinda veya
cakil ocaklarinda rastlant1 sonucu bulunmustu. Bun-
lar belirli bir arkeolojik baglamdan yoksun, daginik
haldeki eserlerden olugsmaktaydi. Yirminci yiizyilin
ortalarindan baslayarak hedefe yonelik aragtirmalar so-
nucunda bir kag tilkede (6rn. Israil, Danimarka, Yunan-
istan) in situ dolgular ve batik yerlesme kalintilari
bulundu. Bu buluntular batik prehistorik kalintilarin
potansiyelini ve prehistorik kiy1 kiiltiirleri konusunda
bilgi verme yetisini ortaya koymaktadir®. Prehistor-
ik sualt1 arkeolojisinin giiniimiizde agmas1 gereken
giicliik; kesif, kazi, yiizey arastirmasi ve belgelemeyi
yapabilecek bir metodoloji olusturarak sualtinda kalan
prehistorik degerlerin diinya prehistoryasina anlamli ve
kalic1 bir katkida bulunmasini garanti edebilmesidir.

ISRAIL'DE BATIK PREHISTORIK ESERLERIN GECMISI

[srail’de sualt1 arkeolojisi 1960 yilinda baslayarak
oncelikle limanlar ve batik gemiler {izerinde yapilan
caligmalara yonelmistir’. Daha o zamanlarda Akdeniz
ve Taberiye Golii’nde sinirli miktarda sualtinda kalan
prehistorik eserlerin izleri kesfedilmisti® (Sekil 1, 2).
Sular altinda kalmis olan bir yerlesmede yapilan ilk
kapsamli aragtirma, kismen sular altinda kalmig olan
Neve-Yam yerlesmesi 1969 yilinda bir kis firtinasi
sirasinda ortaya ¢giktiginda baglamigtir’. Daha sonra
1980°1i yillarin baglarinda bu makalenin bas yazari
tarafindan sular altinda kalmig olan yerlesmeler-
in ylizey arastirmast, kazilmasi, kurtarma kazisi ve
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aragtirilmasina yonelik bir program baslatilmistir.
Elli y1l siiren ¢alismalar sonucunda Israil’in Akdeniz
kiyilarinin agiklarinda sualtinda kalmis olan 17 pre-
historik yerlesme ortaya ¢ikarilmistir'®, bunlarin bir
cogu bolgedeki gegmis kiy1 niifuslariim kiiltiir ve
gecimlerine iliskin bilgiler elde etmemizi saglayan
kapsamli ve iyi korunmusg bulgular igermekteydi.
Bunlar arasinda bir Orta Paleolitik, bir Epi-Paleolitik,
13 Neolitik yerlesmenin yanisira donemi belirlene-
meyen iki yerlesme daha bulunmustur (olasilikla Geg
Pleistosen-Erken Holosen). Neolitik yerlesmeler iki
ana kiiltiirel evreye aittir: gliniimiizden 9250 — 8000
(kalibre edilmis) y1l 6ncesine tarihlenen Atlit-Yam
yerlesmesinde temsil edilen Canak Comleksiz Neo-
litik C (PPNC) ve 8000 ila 6500 (kalibre edilmis) y1l
oncesine tarihlenen 12 Canak Comlekli Neolitik (PN)
yerlesme.

Canak Comlekli Neolitik Donem yerlesmeleri
Kuzey’den Giiney’e su sekilde siralanmaktadir: Kfar-
Samir (Kuzey, merkez ve Gliney); Hishuley Carmel;
Kfar-Galim (Kuzey ve Giliney); Nahal Galim; Ha-
hoterim; Tel-Hreiz (Kuzey ve Giiney); Megadim,;
Atlit Kuzey koyu; Neve-Yam (Kuzey ve Giiney ve
Temanun Adas1) ve Habonim. Ge¢ Canak Comlekli
Neolitik'' Dénem veya Erken Kalkolitik'? Doneme
ait oldugu diisiiniilen Canak Comlekli Neolitik
Donem yerlesmelerin 11'1 Wadi Rabah kiiltiiriiyle
iligkilendirilirken, Neve-Yam Kuzey yerlesmesinde
Wadi Rababh kiiltiiriinden 6nceki Lodian kiiltiiriiniin
Ozelliklerini tagtyan ¢anak ¢omlekler bulunmugtur'?.

Fig. 2: Merhum Avner Raban
1961°de Tebariye Golii’nde bul-
dugu bazalt tagindan yapilma bir
kadehi tutarken. (Sualt1 Aragtirma
Birligi)

Fig. 2: The late Avner Raban
holding a basalt chalice retrieved
in 1961 from the Sea of Galilee.
(The Association for Underwater
Research).

fe.g. GUSICK-FAUGHT 2010; BENJAMIN vd. 2011; EVANS vd. 2014; STURT vd. 2018; WICKHAM-JONES 2018 passim

7FRITSCH-BEN-DOR 1961; LINDER-RABAN 1965.
8RONEN 1965.
WRESCHNER 1977a.

" GALILI-WEINSTEIN-EVRON 1985; GALILI vd. 2015a; GALILI vd. in press.

"' GOPHER-GOPHNA 1993; GOPHER 2012.
2 GARFINKEL 1999.
3 GALILI 2004; GALILI vd. 2017c.
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Initially, most finds were random and recovered
incidentally by fishermen and amateur divers or in
the course of development and construction of ma-
rine projects, as well as gravel mining. They consist
of scattered artifacts, unconnected to a specific con-
text. Since the mid-20™ century, targeted research
has resulted in the discovery of in sifu deposits and
features of submerged sites in several countries (e.g.
Israel, Denmark, Greece). These finds demonstrate
the potential of submerged prehistoric research,
and its ability to shed light on prehistoric coastal
cultures®. The current challenge of the discipline of
submerged prehistoric archaeology is to establish a
methodology that will enable appropriate explora-
tion, excavation, survey and documentation of sites
and guarantee a significant and enduring contribu-
tion to general world prehistory.
BACKGROUND TO SUBMERGED PREHISTORY IN ISRAEL

In Israel, underwater archacology began in 1960
and was primarily devoted to the study of harbors
and shipwrecks’. Already then, scanty traces of sub-
merged prehistory were discovered in the Mediter-
ranean and the Sea of Galilee® (Figs. 1, 2). The first
substantial research of an inundated prehistoric site
began in 1969, when the partly submerged settle-
ment of Neve-Yam was exposed by a winter storm”’.
Subsequently, during the early 1980s, a research pro-
gram aimed at surveying, excavating, salvage work
and research of submerged prehistoric settlements

was established by the senior author. Five decades
of activity has revealed 17 submerged prehistoric
sites off the Mediterranean coast of Israel'’, many
of them contained substantial and well-preserved
finds that elucidate the culture and subsistence of
the past coastal populations of the region. Among
them are one Middle Palaeolithic site, one Epi-Pa-
laeolithic site, thirteen Neolithic sites and two sites
of uncertain age (possibly dating to the Late Pleisto-
cene-Early Holocene). The Neolithic sites belong to
two main cultural phases: The Pre-Pottery Neolithic
C (PPNC) represented at the site of Atlit-Yam, dated
to 9250-8000 calibrated (cal.) before present (BP),
and twelve Pottery Neolithic (PN) sites dated to
between 8000 and 6500 cal. BP. The PN sites, listed
from north to south, are: Kfar-Samir (north, center
and south); Hishuley Carmel; Kfar-Galim (north and
south); Nahal Galim; Hahoterim; Tel-Hreiz (north
and south); Megadim; Atlit north bay; Neve-Yam
(north, south and Temanun Island) and Habonim.
Eleven of the PN sites are attributed to the Wadi
Rabah culture, considered as late PN!! or early Chal-
colithic'?, while the Neve-Yam North site includes
pottery typical of the Lodian culture, which predates
the Wadi Rabah culture'®. The Pottery Neolithic sites
are located close to the present shore (1-200 m off-
shore) at depths of 0—5 m, while the older Atlit-Yam
site is located further offshore (200400 m) and in
deeper water (8—12 m below sea level, hence bsl).

¢e.g. GUSICK-FAUGHT 2010; BENJAMIN et al. 2011; EVANS et al. 2014; STURT et al. 2018; WICKHAM-JONES 2018 passim.

’FRITSCH-BEN-DOR 1961; LINDER-RABAN 1965.
8RONEN 1965.
°WRESCHNER 1977a.

" GALILI-WEINSTEIN-EVRON 1985; GALILI et al. 2015a; GALILI et al. in press.

" GOPHER-GOPHNA 1993; GOPHER 2012.
2 GARFINKEL 1999.
BGALILI 2004; GALILI et al. 2017c.
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Canak Comlekli Neolitik Donem yerlesmeleri gii-
niimiiz kiy1 seridine yakin bir yerde 0—5 m derinlikte
yer alirken (kiyidan 1-200 m uzaklikta), daha 6nceki
doneme ait Atlit-Yam yerlesmesi kiyidan daha uzak-
ta (200400 m) ve daha derin sularda (deniz seviye-
sinin 8—12 m altinda) yer almaktadir.

Akdeniz yerlesmeleri iizerinde yogunlasan bu ma-
kalede elli yilin iizerinde bir siireden beri Israil’de
kazanilan deneyime dayanarak ¢ok disiplinli, yedi
agsamali (A — G) bir modelin temelleri sunulmakta-
dir. Bu model denizinde donma olmayan, dikey yer
kabugu hareketleri (tektonik faaliyet veya Ostazi)
en diisiik seviyede olan mikro gelgit araligina sahip
Israil kiyisina uygun olarak hazirlanmigtir. Ancak su
altinda kalmis prehistorik eserlerin tespit edilmesi ve
caligilmasini saglayacak bir gerceve olusturulmasi
icin bagka bolgelere de uyarlanarak uygulanabilir.
Model prehistorik yerlesmenin tercih edilen lokas-
yonuna iligkin 6zellikler, yerlesmelerin varligim
slirdiirmesi ve mevcut yerlesmelerin yerlerinin
bulunmasi ve dogrulanmasinda kullanilan arama
yontemleri diisiiniilerek olusturulmustur. Arkeolojik
malzemenin bilimsel olarak toplanmasimin ve yerles-
me tipolojisinin (ge¢im, kiiltiir, ekonomi ve sembolik
ozellikler) 6zelliklerini ortaya koyacak veri analizi-
nin yanisira deniz seviyesi ve kiyisal degisimler ile
insanlarin degisen dogal kosullara verdikleri yanitlar
degerlendirilmektedir. Son olarak, su altinda kalmig
prehistorik kiiltiirel mirasin yonetilmesine ve korun-
masina dikkat ¢ekilmektedir.

ISRAIL MODELI 5
A. YERLESMENIN YERi VE VARLIGINI SURDURMESI

Yerlesmenin derinlige bagh varhigi: Son Buzul
Maksimum Doénem sirasinda (giiniimiizden yakl.
20,000 y1l 6nce) kiiresel su seviyesi giiniimiizdeki
seviyesinin yaklagik olarak -120 m altindaydi'*. Bu
nedenle, teorik olarak prehistorik insanlarin aktivi-

L — = — = g — 6.0 017-2mx highest 5L eleygtion during 1S Se |
0 Present SL
5m = Nghest SL ‘elevation during MIS 7

Elevation in m
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Age in Ka BP
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4SIDDALL vd. 2003.
Bsee details in GALILI vd. 2017a.
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telerine iligkin isaretleri deniz seviyesinin 120 m
altindaki kita sahanlarimin iizerindeki batik arazi-
lerde bulmak olasidir. Ancak Pleistosen su seviyesi
egrileri (Fig. 3) denizin dibinde belirli bir nokta ne
kadar derindeyse, deniz seviyesi diisiik bile olsa bu
alan sualtinda kalmaya devam ettigi i¢in, buradaki
insan etkinligi yogunlugu o kadar az olacaktir. Ayni
sekilde daha derin bolgeler daha uzun siire su altinda
kalmistir ve bunun sonucu olarak arkeolojik kalinti-
lar daha biiyiik 6lciide tahrip olmustur. Sonug olarak,
derinlik arttik¢a prehistorik yerlesmelere rastlama
olasilig1 azalmaktadir. Dahasi, kamp alanlarinda
tarim ve hayvancilikla geginen yerlesik toplumlarin
mimari kalintilarina kiyasla, Paleolitik Donem bu-
luntu alanlarinda mimari izler bulunmamaktadir. Bu
nedenle s1g sularda sular altinda kalmis prehistorik
eserlerle birlikte arkeolojik dolgu bulma olasilig1
daha yiiksektir. Ancak modern insan aktiviteleri ve
denizin yarattig1 erozyon bu bolgelerde daha tahrip
edicidir ve yerlesmeler yok olma tehlikesiyle karsi
karstyadir.

Carmel sahili deneyimi in situ yerlesmelerin kesfe-
dilmesinde en etkin yaklagimim 1 — 15 m arasindaki
derinliklerde goémiilii fosil toprak (palaesol) alanlari-
na odaklanmak oldugunu gdstermistir. Arastirmalar
kum ortiisiiniin kalinliginin altta yatan fosil toprakli
kara yiizeyini koruma ile agiga ¢ikarma arasindaki en
uygun dengeyi sagladig1 yerlere odaklanmalidir. En
cok limit veren bolgelerde, gerekiyorsa, rastlantisal
kesifleri'> takiben sistematik sualti kurtarma yiizey
arastirmasi ve kazist yapilmalidir. Kimi zaman bu tip
yerlesmelerin sinirlar1 kiy1 kenarinda tanimlanabilir
(Fig. 4- 6), Neve-Yam ve Tel Hreiz bagta olmak
iizere baz1 sualt1 yerlesmeleri ilk kez bu sekilde kes-
fedilmisti'®. Bu yiizden, s1g sulardaki yerlesmelerin
yerinin saptanmasi, arastirilmasi, korunmasi ve sii-
rekli izlenmesine oncelik verilmelidir'’.

Fig. 3: Son 450,000 yilin Glasiyal ve Interglasiyal
Donemlerini gosteren deniz seviyesi egrisi. (Siddall
vd. 2007°den degistirilmis)

Fig. 3: Sea-level curve depicting the Glacial and
Interglacial periods during the last 450,000 years.
(Modified after Siddall et al. 2007)
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'“WRESCHNER 1977a, 1977b, 1983; RONEN-OLAMI 1978; OLAMI 1984.

7GALILI vd. 2017a; GALILI 2017.
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This article focuses on the Mediterranean sites
and presents the fundamentals of a seven point
(A-G), multi-disciplinary model that has been
developed based on the experience gained in Israel
over five decades. The model was developed for
the Israeli coast having micro-tidal range; no sea
freezing and minimal vertical earth crust movements
(tectonic activity or eustasy). However, it may be
adapted and applied to other regions, to establish a
framework for the detection and study of submerged
prehistory. The model was constructed by consider-
ing features associated with the preferred location of
prehistoric settlement, the survival of sites, search
methods used in locating and verifying existing
sites. In addition to the scientific procurement of the
archaeological material, and data analysis to charac-
terize site typology (subsistence, culture, economy
and symbolic characteristics), sea level and coastal
changes and associated human responses are con-
sidered. Finally, it addresses the management and
protection of the submerged prehistoric cultural

heritage.
THE ISRAELI MODEL

A. SITE LOCATION AND SURVIVAL

Depth-dependent site survival: During the last
glacial maximum (ca. 20,000 years BP) the global
sea level was ca -120 m below the present level'.
Thus, theoretically, signs of activities by prehistoric
peoples can be found in submerged landscapes on
the continental shelfs down to 120 m bsl. However,
Pleistocene sea-level curves (fig. 3) suggest that the
deeper a certain point is on the sea bottom, the less

“SIDDALL et al. 2003
Bsee details in GALILI et al. 2017a

time it was exposed as dry land during periods of
low sea level. Consequently, there was less time for
evidence of human activity to accumulate. Also, the
deeper areas have undergone a lengthier period of
inundation. This resulted in greater destruction of
the archaeological remains so that the probability of
encountering preserved prehistoric sites, decreases
with depth. Moreover, Palaeolithic sites were occu-
pied by hunter-gatherers who would have left scanty
traces of their activities (e.g. they lacked stone struc-
tures) relative to later agro-pastoral sedentary com-
munities. Thus, in shallow water, the probability of
finding deposits with submerged prehistory is high-
er. However, modern human activities and marine
erosion are more destructive in these areas and the
sites are endangered.

Experience from the Carmel coast suggests that
the most productive approach to the discovery of in
situ sites is to concentrate on areas having buried pa-
lacosols at water depths of 1-15 m. Research should
focus on such places, where the thickness of the sand
cover provides the optimum compromise between
protection and exposure of the underlying palaeo
land surface. Chance exposures in the most prom-
ising areas'® should be followed up by systematic,
underwater rescue survey and excavation, if needed.
Sometimes the fringes of such sites can be identified
on the shore edge (figs. 4- 6), and some of the under-
water settlements, notably Neve-Yam and Tel Hreiz,
were first discovered in this way. Thus, locating, in-
vestigating, protecting and continuous monitoring of
shallow-water sites, should be given high priority!”.

' WRESCHNER 1977a, 1977b, 1983; RONEN-OLAMI 1978; OLAMI 1984

7 GALILI et al. 2017a; GALILI 2017

36



Fig. 4: Tel Hreiz’da agiga ¢ikmig ve aginmaya ugrams
arkeolojik dolgular ve yerlesme kalintilar. (E. Galili)
Fig. 4: Exposed and eroded archaeological deposits
and site features at Tel Hreiz. (E. Galili)

Ongoriicii Modelleme ve Karasal Paraleller:
Su altinda kalmis prehistorik yerlesmelerin olasi
yerlerinin koruma amagli tespitini hedefleyen siste-
matik ongoriicli modelleme ve uzaktan algilamali
yiizey arastirmalar1 ilk kez Florida’da 1970’lerde
baslamustir'®. 1983 yilinda Quaternary Coastlines and
Marine Archaeology (Kuvaterner Donemi’nde Kiy1
Seridi ve Deniz Arkeolojisi) isimli konferans bildirileri
kitab1 yaymlanmistir. Editorlerinin® belirttigine gore
o zamana kadar kita sahanliklarinda yapilan prehis-
torik kesiflerin gogunlugu temel olarak spor amach
dalis yapanlarin ve balikgilarin rastlantisal kesifleri
sonucunda bulunmustur. 1983 konferans bildirilerinde
ornek galigmalar tartigilarak Sibirya’dan Avustralya’ya
degisik cografi bolgelerdeki yerlesmelerin 6ngoriilmesi
ve saptanmasi igin uygulanmasi gereken prosediirler
sunulmustur®. Bunlar tatli suya, yeterli yiyecek kay-
naklarina erigimi olan ve barinmaya uygun potansiyel
yerlesim yerlerini saptamay1 amag edinen bir model
olusturmay1 igermektedir. Ancak bu tip aragtirmalar
sadece yerlesmelerin olabilecegi yerleri gosterebiliyor-

FAUGHT 2014a, 2014b.

Y MASTERS - FLEMMING 1983.

P FLATMAN-EVANCE 2014; ULDUM vd. 2018.
2 MASTERS - FLEMMING 1983: 624.

2PRICE 1995: 424.

Z GAGLIANO 1982.

#FISHER 1995.

ZBENJAMIN 2010.
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Fig. 5: Neve Yam yerlesmesinde gelgit sirasinda kiyi-
da agi8a ¢ikan gomiitler. (E. Galili)

Fig. 5: Graves exposed at low tide on the coast, Ne-
ve-Yam site. (E. Galili)

du*' ve gereksiz bilgi sagladigi iddia edilmigti®.
Kara yerlesmelerinden paraleller kullanilarak su
altinda kalmis yerlesmeler iizerinde yapilan ilk
caligmalardan biri 1982 yilinda Meksika Korfezi’nde
kara yerlesmelerinden alman sondaj 6rneklerini
denizden alinan 6rneklerle karsilastiran Gagliano
tarafindan yapilmisti®®. Ardindan 1995 yilinda* Fish-
er su altinda kalmis prehistorik balik¢1 kdylerinin
olast konumlarimi 6ngdrmek amaciyla prehistorik
Danimarka balik¢1 kdylerinin alt1 tipik topografik
6zelliginin belirlenmesine dayanan bir “Danimarka
Modeli” olusturdu. Yakin bir zamanda 2010 yilinda
Fisher’in modeli Benjamin® ve birkag bilim insan1
tarafindan yeniden degerlendirilmistir. Benjamin
Danimarka’da olusturulan ve oraya 6zgiin bir yiizey
aragtirmast stratejisinin farkli bolgelerde uygulan-
masini olasi kilacak bazi yonlerinin eksik oldugunu
One stirmiistiir. Danimarka modelinin kapsaminin
diger bolgelerin belirli 6zelliklerine uyabilecek sekil-
de genisletilerek, ylizey arastirmasi, belirleme ve
arastirma yontemleri olusturulmasini dnermistir?.

% Daha ayrintil bilgi ve incelemeler i¢in bk: GUSICK-FAUGHT (2010), FLATMAN-EVANS (2014), STURT vd. (2018), WICK-
HAM-JONES 2010, 2018. Bu ¢alismalarda sualtinda kalan prehistorik yerlesmelerin tespiti, aragtirilmasi ve kontrol edilmesi gibi

disiplinin tarihgesi 6zetlenmektedir.
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Predictive Modeling and Terrestrial Analogues:
Organized predictive modeling and remote sensing
surveys aimed at assessing the possible location of
submerged prehistoric sites for protection purposes,
first started in Florida during the 1970’s'S. In 1983 a
conference proceedings entitled Quaternary Coast-
lines and Marine Archaeology was published. The
editors noted that until then, the majority of prehis-
toric discoveries on continental shelves were primar-
ily the result of chance finds by recreational divers
and fishermen. In the 1983 proceedings, case studies
were discussed, presenting procedures that should be
applied for site prediction and detection in diverse
geographic regions, ranging from Siberia to Austra-
lia®. These included the forming of a model aimed at
locating potential sites based on their access to fresh
water, adequate food resources and shelter. Yet such
surveys could only suggest probable areas where
sites could have existed and it was argued that they

SFAUGHT 2014a, 2014b.

Y MASTERS - FLEMMING 1983.

P FLATMAN-EVANCE 2014; ULDUM et al. 2018.
“MASTERS - FLEMMING 1983: 624.

2PRICE 1995: 424.

2 GAGLIANO 1982.

FISHER 1995.

»BENJAMIN 2010.

Fig. 6: Neve Yam yerlesmesinden
kiy1 yakinlarinda agiga ¢ikan konut
temelleri. (J. Galili)

Fig. 6: Dwelling foundations expo-
sed near the coastline, Neve-Yam
site. (J. Galili)

provided redundant information®.

One of the first studies on submerged settlements
using analogues from terrestrial sites was done in
1982 by Gagliano* who studied core samples from
terrestrial sites in the Gulf of Mexico and compared
them to core samples taken at sea. Subsequently,
in 1995, Fisher developed a “Danish model” for
predicting the possible location of submerged pre-
historic fishing villages, based on identifying the
characteristics of six topographic features typical
of prehistoric Danish coastal fishing villages. More
recently, in 2010, Fisher’s model was reevaluated
by Benjamin and several other scholars. Benjamin
stated that the specific survey strategy that was de-
veloped in Denmark lacks some aspects that would
enable its application in other places. He proposed
to expand the Danish model and develop methods of
survey, identification and investigation that relate to
the specific characteristics of other regions.

% For further details and reviews see: GUSICK-FAUGHT (2010), FLATMAN-EVANS (2014), STURT et al. (2018), WICK-
HAM-JONES 2010, 2018. These studies summarize the history of the discipline, including the detection, researching and manage-

ment of submerged prehistoric settlements.
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[srail arkeoloji kayitlarinda Paleolitik avei toplayici-
larin sahil seridinden faydalandiklari asikardir?’, sahil
bolgesinde tarim ve hayvancilikla gecinilen kalic1 yer-
lesmeler kurulmasi ancak Canak Comleksiz Neolitik
Donem C’de gergeklesmisti?®. Bu olay ancak biiyiik
bir olasilikla bir ¢evre krizi sonrasinda ¢ift¢iler i¢ bol-
gelerden sahil bolgelerine go¢ edip kalici yerlesmeler
olusturduklarinda meydana gelmistir®. Kiy1 isgal edi-
len yeni habitatlardan biriydi, tarim ve hayvancilikla
geginenlerin ge¢im ekonomilerine balikgilig: ekleyip
Akdeniz’deki ilk balik¢1 kdylerini kurduklar yer bu-
rastydr®®.

Bu bolgede sualtinda kalmis yerlesmelerin muhte-
mel konumlar1 Neolitik topluluklarinin gereksinim-
lerine dayanarak yeniden diisiiniilebilir. Levant’in
giineyindeki Canak Comleksiz Neolitik ve daha geg
donem toplumlari tahil ve bakliyat ekimi ile kiiglik ve
biiyiik bas hayvancilik ve domuz yetistiriciligi basta
olmak {izere tarim ve hayvancilikla geginiyordu. Boy-
lesine karma bir gegim sisteminin rahatlikla erisilebilir
ekilebilir topraga (fosil toprak), otlatmak igin uygun
cayirlara, ayn1 zamanda — dogal veya insan yapimi —
stirekli su kaynaklarma gereksinimi vardi. Bu yiizden
ilk ¢iftci yerlesmelerinin bulundugu uygun konumlar
fosil topraklarin ve yiizeye yakin yeralt1 sularinin {ize-
rinde veya bunlarin yakinindaydi. Carmel kiyis1 aranan
tiim bu 6zelliklere yanit verebiliyordu. Sualtinda kalan
fosil topraklar Israil kiyilarinda genellikle kurkar sirt-
lar1 arasinda kuzey-giiney dogrultusunda uzanan dalga
cukurlarinda ve 1-12 m arasindaki derinliklerde birkag
yerde saptanmistir. Sualtinda kalan fosil topraklarin
cogunlugu Carmel kiyis1 boyunca (Hayfa’dan Atlit
Koyu’na ve Neve-Yam’dan Dor Giiney Limani’na ka-
dar) Nahal Beit Haemeq Kanali’nda (Taberiye kiyisin-
da), Caesarea Giiney Limani’nda ve Yavne Yam Lima-
ni’nda’! ortaya ¢ikmugtir. Yavne Yam ve Dor diginda
kalan tiim su altinda kalmigs prehistorik buluntular sz
konusu fosil topraklarda saptanmistir®.

Alt Katmana Dayali Koruma: Suya battiktan sonra
Israil’deki bir ¢ok yerlesme kalin bir kum tabakastyla
oOrtlilmiis, bu sayede iyi bir sekilde korunmustur. An-
cak, kum tabakas1 ne kadar kalinsa goriinebilen kismi,
dolayistyla kesfedilme sans1 o derecede azdir. Ornegin
Hayfa Korfezi’nde (Fig. 1), sualtinda kalmis eski yer-
lesimleri 6rtme potansiyeli olan kalin (20 m kadar)
kum ortiisiiyle kapli araziler bulunmaktadir, ancak
bunlar hi¢ a¢iga ¢ikmamistir.

¥ PORAT vd. 2018; GALILI vd. 2017b.
BHERSHKOVITZ vd. 1991.

»e.g. ROLLEFSON - KOHLER-ROLLEFSON 1993; SIMMONS 2007.

30 GALILI vd. 2002, 2004a, 204b.
31 For details see GALILI 1985; GALILI vd. 2017c.
2 GALILI vd. in press.
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In the Israeli archaeological record, it is evident
that although Palaeolithic hunter-gatherers exploited
the Israeli coastline?, it is only in the PPNC peri-
od that permanent agro-pastoral settlements were
established on the littoral zone?. This took place
when agriculturalists migrated from inland regions
and established permanent settlements in the coastal
areas, perhaps following an environmental crisis®.
The coast was one of the novel habitats occupied,
and it was here that the agro-pastoral settlers added
fishing to their subsistence activities, and established
the first Mediterranean fishing villages™.

In this region, the projected location of sites on
the sea bottom may be reconstructed based on the
subsistence requirements by past Neolithic com-
munities. The southern Levantine PPNC and later
communities subsisted primarily on agro-pastoral-
ism, which was centered on cereal and legume culti-
vation and caprine, cattle and pig husbandry. Such a
mixed subsistence system necessitated the proximity
of easily accessible arable soils (palaeosols), suit-
able areas for pasture, as well as permanent sources
of water - natural or man-made. Thus, the optimal
sites occupied by early farming sites were on, or
close to, palaeosols and high ground water, all of
which are found on the Carmel coast. Submerged
palaeosols were detected in several places along the
Israeli coast, usually in troughs oriented north-south
stretched between kurkar ridges and at water depths
of 1-12m bsl. Most of the submerged palaeosols
were exposed along the Carmel coast (from Haifa to
Atlit Bay and from Neve- Yam to Dor south anchor-
age), in Nahal Beit Haemeq outlet (on the Galilee
coast), in Caesarea south anchorage and in Yavne
Yam anchorage®'. Submerged prehistoric finds have
been located in these palaeosols, with the exception
of Yavne Yam and Dor,*.

Substrate Dependent Preservation: Following
inundation, many underwater sites in Israel were
covered by a thick layer of sand, and were there-
fore well protected. However, the thicker the sand
cover, the less chance of exposure and discovery.
For example, in Haifa Bay (Fig. 1), there are exten-
sive palaeo-landscapes covered with thick layers
of sand (up to 20 m) which potentially may cover
submerged ancient settlements, but these have never
been exposed.
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Giiglii akint1 ve dalga enerjisi olusan kayaliklarda
kum birikmemistir. Burada kayalik denizdibi kumlarla
korunmamustir, dolayisiyla denizin yol ac¢tig1 erozyo-
na agiktir. Ornegin “Carmel Burnu” Levhasi (Car-
mel Burnu’nun kuzeybatisi; Fig. 1, 7) ve Tebariye
kiyisinin agiklarinda kayalik deniz yataginda sualtinda
kalmis prehistorik kalintilar kesfetme sansi oldukca
azdir, ¢linkii buralar kayalik eski arazilerden olug-
maktadir. Zaten aslinda bu konumlar ekim alani igin
miisait toprak barindirmadigindan, giftgiler agisindan
daha az cazip bir 6zellige sahiptir. Ancak, buralarda
avcilar, toplayicilar ve balikgilar yagamis olabilir. Bu
insanlarin birakmig olabilecekleri yapilar veya bulun-
tular deniz erozyonuna ve tabakalagma sonrasi yikict
stireglere maruz kalirds, ¢iinkii lizerlerinde koruyucu
bir kum tabakas1 yoktu. Bunun da 6tesinde kalintilarin
denizde yasayan kirletici organizmalar ve iizerlerinde
olusacak biyojenik taglasma nedeniyle bulunmasi
daha zor hale gelirdi. Orta ve giiney Israil’de kiy1
seridini olusturan Kurkar kayasi pek giiglii degildir ve
kirilgandir, bunun sonucunda ciddi sekilde erozyona
ugrar, kiy1 seridi geri gekilir ve onlarca metre yiiksek-

In rocky areas with high current and wave energies,
no sand is deposited. Here the rocky sea bottom is
unprotected by sand and so exposed to marine erosion.
For example, on the “Carmel nose” Plate (north-west
of Cape Carmel; figs. 1, 7) and the rocky seabed off
the Galilee coast, there is a lower probability of dis-
covering submerged prehistoric remains, as these are
rocky palaeo-landscapes. To begin with, these loca-
tions were less attractive for agriculturalists due to the
absence of suitable soils for cultivation. However, they
may have been populated by hunters, gatherers and
fisherman. Any structures or finds these people would
have left behind would have been exposed to marine
erosion and destructive post-depositional processes, as
they were unprotected by an overlying layer of sand.
In addition, the remains will be harder to trace due to
marine fouling and biogenic rock that grows on them.
In central and southern Israel, the Kurkar rock that
forms the coast line is poorly consolidated and fragile,
resulting in considerable erosion, coastal retreat and

3 GALILI - ZVIELY 2018.
* Detaylara bkz. GALILI vd. 2017a; GALILI vd. in press.
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likte kiyisal diklikler ve tepecikler olusur®. Bu bdlge-
lerde olabilecek kiy1 Neolitik yerlesmeleri olasilikla
son buzul ¢ag1 sirasinda erozyona ugrayarak tahrip
olmustur.

Yerlesmedeki Kalintilarin Varhgini Siirdiirmesi:
Sualtinda kalan prehistorik yerlesmelerin varligini
slirdiirmesinde birtakim etkenler dnemlidir**. Bunlar-
dan birincisi, insan gomiitleri, su kuyulari, depolama
cukurlar1 gibi bir ¢ok kalintinin yerlesme daha inga
edilirken ylizeyin altina kazilmig olmasidir, dolayisty-
la terkedilmis yerlesimler taskin altinda kaldiginda
dalgalarin ve deniz akintilarinim en siddetli yok edici
etkilerinden korunmay1 garantilemis olmasidir. Ikin-
cisi, su kuyular1 gibi yiizeyin altinda bulunan birtakim
kalintilarin yerlesmenin yasami siiresince antropoje-
nik dolgularla dolmus olmasidir ki, bu da arkeolojik
malzemenin ve organik kalintilarin hizla gémiilerek
korunmasini garanti etmektedir. Ugiinciisii, evlerin in-
sasinda kuyu ve gomiitlerin de i¢ kaplamasinda yogun
bir gekilde tasin kullanilmis olmasidir, bu da dalga ve
akintilarin yol agacag1 hasara karsi koruma saglamak-
tadur.

the creation of coastal escarpments and cliffs of tens of
meters high®’. Coastal Neolithic settlements that may
have been in these regions, were probably eroded and
destroyed during the last interglacial sea-level rise.

The Survival of Site Features: Several factors are
important for the survival of submerged prehistoric
sites®. The first is the fact that many of the features,
such as human burials, well shafts, storage pits etc.,
were dug below the surface when the site was in use
which ensured protection from the worst destructive
effects of waves and marine currents as the sea in-
undated the abandoned settlements. Secondly, some
of the sub-surface features, such as well shafts, were
filled with anthropogenic sediments during the life-
time of the settlement, which ensured rapid burial and
protection of discarded artifacts and organic remains.
Thirdly, stone was widely used in the building of
structures and the lining of wells and graves, which
provided added protection from wave and current in-
duced damage.

3 GALILI - ZVIELY 2018.
*See details in GALILI et al. 2017a; GALILI et al. in press.



Dordiinciisii, koruyucu deniz kumunun hizla birik-
erek antropojenik maddelerin akip gitmesinden veya
tahrip olmasindan dnce yerlesmeleri kaplamasidir.
Gergekten de bazi yerlesmeler giiniimiize kadar hig
ac1ga ¢ikmamis olmalari sayesinde korunmustur. Su
altinda kalan Carmel kiy1 yerlesmeleri Antik Dénem-
de ortaya ¢ikmalarini engelleyecek, ancak modern
zamanlarda ortaya ¢ikmalarina olanak verecek kalin-
likta bir kum tabakasiyla kapliydi.

Yerlesmelerin Ortaya Cikmasi ve Erozyona
Ugramalari: Hem dogal hem de antropojenik asindir-
ma stiregleri su altinda kalmig yerlesmelerin agiga
¢ikmalarimi kolaylastirabilir. Bu siiregler siklikla deniz
dibindeki katilasmamus tortudaki ¢okelti-erozyon
dengesini bozarak prehistorik yerlesmeleri agiga
cikarir ve kesfedilmelerini saglar. Bu tip siirecler kum
ve ¢akiltasi ¢ikartma, kiy1 ve deniz yapilarini insa
edilmesinin yanisira deniz seviyesindeki degisimler,
akintilar ve dalgalar1 icerir. Ne yazik ki agiga ¢ikma
ayn1 zamanda tahrip edici erozyona yol agarak arke-
olojik agidan degerli malzemenin de yok olmasimna
neden olur. )

B. ARASTIRMA YONTEMLERI VE YERLESME
KONUMLARININ SAPTANMASI

Sular altinda kalan prehistorik yerlesmelerin sap-
tanmasini hedef alan aramalar dort ana sinifa ayrila-
bilir: 1) Su altinda kalmis yerlesmelerin mevcut ve
korunmus olabilecegi olas1 bolgelerin degerlendiril-
mesi ve saptanmasi amaciyla yapilan aramalar (bkz.
yukaridaki boliim).

Bu genellikle yiizey ve dip altinda sistematik
uzaktan algilama sistemiyle ayni1 zamanda gokeltiyle
kapl biiyiik alanlarda ¢okeltiden karot alarak yapilan
yiizey arastirmasidir. Bu tip ylizey arastirmalar
imar projeleri, altyap1 ¢aligmalar1 ve madencilik igin
diisliniilen alanlarda ayni1 zamanda degerlendirme
durumunda resmi kurumlar tarafindan koruma ve
diizenleme amaciyla yapilir. 2) Yeni su altinda
kalmis yerlesmeler bulma amaciyla yapilan arama-
lar. Bunlar genellikle aragtirmacilar ve arkeologlar
tarafindan bu agidan en ¢ok {imit veren konumlarda
yapilir. 3) Insanlarin baslattig1 veya dogal yollardan
baslayan erozyonun deniz dibini bozdugu, ¢okeltilerin
kaldirdig1 ve antropojenik kalintilari igerebilecek yeni
alanlar1 agi8a ¢ikardigi bolgelerde kurtarma amagli
yapilan ylizey arastirmalari. 4) Bilinen yerlesmelerde
yeni agiga ¢ikmis olan kalintilarin ve buluntularin
saptanmasi, kaydedilmesi ve haritalamayi, yok olmak
lizere olanlar1 kurtarmay1 hedefleyen kurtarma amacgh
yapilan ylizey arastirmalaridir. Yukarida listelenen
olaylari siklikla kurtarma kazilari veya arastirma
amagch kaz takip eder.

TINA

Fourthly, the rapid accumulation of protective
marine sand covered the sites before anthro-
pogenic materials could be washed away or
destroyed. Indeed, some of the sites were pre-
served because they were never exposed until
nowadays.

The submerged Carmel coast sites were cov-
ered with a sand layer that was thick enough to
prevent exposure and erosion in antiquity, and
yet, not too thick, enabling exposure and detec-
tion in recent decades.

Exposure and Erosion of Sites: Both natural
and anthropogenic erosion processes may fa-
cilitate the exposure of submerged sites. These
processes often disturb the deposition-erosion
balance of unconsolidated sediments on the sea
bottom and expose the prehistoric sites enabling
their discovery. Such processes include sand
and gravel quarrying, the construction of coastal
and marine edifices, as well as sea-level change,
currents and waves. Unfortunately, the exposure
also creates destructive erosion resulting in the
loss of valuable archaeological material.

B. SEARCH METHODS AND SITE DETECTION

Searches aimed at the detection of submerged
prehistoric sites may be divided into four main
categories: 1) Intentional searches intended for
assessment and identification of probable areas
where submerged sites could have existed and
preserved (see section above). These surveys are
usually associated with systematic remote sens-
ing surface and sub-bottom detection, as well
as sediment coring that is undertaken in large
areas covered with sediments. Such surveys can
be carried out in areas intended for development
projects, infrastructure works and mining, as
well as in cases of assessments done by gov-
ernment agencies for the purpose of protection
and regulation. 2) Intentional searches aimed
at discovering new submerged sites for the pur-
pose of research. These are usually done in the
most promising areas identified by researchers
and archaeologists. 3) Rescue surveys in areas
where human induced or natural erosion have
disturbed the sea bottom, removed sediments
and exposed new areas that may contain anthro-
pogenic remains. 4) Rescue and salvage surveys
conducted in known sites, aimed at identifying
recording and mapping newly exposed features
and finds, and retrieve endangered ones. The ac-
tions listed above are often followed by salvage
excavation or research-oriented excavation.
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Yerlesme konumuna ve biiyiikliigiine gore en uy-
gun ylizey aragtirmasi yontemlerinin ve tekniklerinin
secilmesi 6nemlidir, yani imar nedeniyle tahrip ol-
mak iizere olan yerlesmelerin kurtarma kazis1 ve bel-
gelenmesi i¢in tehdit altinda olmayan sualtinda kalan
yerlesmelerin uzun zamana yayilan arastirmalarina
gore farkli yontemler gereklidir. Son birkag on yilda
uzaktan algilama sistemi ve sualt1 fotograf¢iligi gibi
yontemlerde 6nemli gelismeler saglanmistir. Ayni
sekilde ¢cok katmanli ve poligon haritalama, 3 boyut-
Iu modellerin olusturulabilmesi, CBS kullanilarak
gegmise yonelik arazi rekonstriiksiyonu gibi teknik-
lerin tiimii deniz dibindeki prehistorik yerlesmelerin
ve alanlarin yeniden kurulmasina katkilart olmustur.
Gelistirdigimiz arastirma modeli ayni isin siklikla
basit, kolayca bulunabilen, diisiik maliyetli ekipman-
larin kullanilmasiyla yapilabilecegini goz oniinde
bulundurarak ise en uygun teknolojinin se¢ilmesini
onermektedir®.

Su altinda kalmis yerlesmelerin konumlandiriimasini
hedefleyen Israil prehistorik batik arastirma modeli,
haritalama, izleme, kontrol ve kurtarma amaciyla ge-
nel, ¢ok disiplinli bir aragtirma 6nermektedir. Bu asa-
malar agagida siralanmistir, yerlesmeler birbirlerinden
farkli oldugundan her yerlesme igin ayn1 eylemlerin
gerekmedigini vurgulamakta fayda var:

1. Bilgi Toplanmasi: Calisma alaniyla ilgili bilgi-
ler denizciler, deniz sanayileri, balikgilar ve amator
dalgiclarin yanisira mevcut toplanmis verilerden elde
edilmelidir. Bunlar agizdan ve yazil bilgi toplanma-
sinin yanisira yayin taramasi, topografik, batimetrik,
jeolojik ve litolojik haritalarda arama yapilmasi, ayn
zamanda bilinen karadaki ve su altinda kalmig arke-
olojik alanlarin 6zellikleri ve konumlarinin dikkate
alinmasini icermektedir.

% Ayrica bkz. GALILI vd. 2017d.
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It is important to choose the most suitable survey
methods and technologies to be used according to the
nature and size of the site locality, e.g. different meth-
ods are needed for rescue excavation and documenta-
tion of sites faced with immediate destructive develop-
ment, versus long term investigation of unthreatened
submerged sites.

In recent decades, methods such as remote sensing
and underwater photography have undergone consider-
able development. Also, the development of computer
programs that enable multi-layer and polygon mapping,
creation of 3D models and past landscape reconstruc-
tions using GIS, all aid in reconstructing prehistoric
settlements, landscapes and sites on the sea bottom. Our
research model recommends choosing the most suitable
technology for the job, bearing in mind that often the
same work can be successfully undertaken using sim-
ple, readily available, low cost equipment®>.

The Israeli model of submerged prehistoric investiga-
tion proposes a general, multi-disciplinary investigation
aimed at locating submerged sites for the purpose of
mapping, researching, monitoring, managing and res-
cuing. These stages are listed below, stressing that since
the sites differ, not all actions are needed in each site:

1. Collection of Information: Available information
associated with the study area should be collected
from mariners, marine industries, fisherman and
amateur divers, as well as the collection of existing
data. This includes gathering oral and written infor-
mation, searching publications, topographic, bathy-
metric, geological and lithological maps, as well as
taking into account the nature and location of known
archaeological sites on land and those that are sub-
merged.

Fig. 7: Carmel Burnu agiklarindaki kayalik
levhada antropojenik kdkenli tag kiimeleri.
(kabuklu deniz hayvanlari/ deniz kestanesi,
balik tiretme ¢iftligi?) (E. Galili)

Fig. 7: Stone piles that are suspected to be
anthropogenic in origin. (shellfish/ urchin
garden, fish nursery?) on the rocky plate off
the Carmel nose (E. Galili)

¥ gsee also GALILI et al. 2017d.



2. Hava Fotografiyla Yiizey Arastirmast: Bilin-
meyen bir alanla ilgili bilgi edinmek igin arastir-
macilar kiyiya yakin olan sigliklarin (15 m derinlige
kadar) denizin sakin (ancak parlak olmadigi) ve berrak
oldugu, dolayisiyla 15181n istenen derinliklere kadar
girebildigi zamanlarda ¢ekilen hava fotograflarin
kullanabilir. Bu islem yansiyan giines 15181n1n goriisii
engellemedigi sabah saatlerinde yapilmalidir. Bu, su-
altindaki arazi 6zelliklerinin ve palaesollarin, erozyo-
na ugrayan alanlarin ve kismen sualtinda kalan kiy1
alanlarinin goriintiilenmesine olanak saglayacaktir.
Bu tip bir ylizey arastirmasi biiyiik alanlar1 kapsamina
alabilir ve s1glikla ilgili genel bir izlenim saglayabilir.

3. Y1l Boyunca Firtinalardan Sonra Yapilabi-
lecek Dalig Aragtirmalari: Sualtinda kalan pre-
historik kalintilarin firtinalardan sonra kumlarin
kalkmasiyla agiga ¢ikabilecegi diisiiniilen bolgeleri
aragtirmak i¢in 1-6 m derinlikte s1g sularda snorkel
ile yiizerek veya daha derin sularda scuba dalislar
yapilabilir. Bu tipteki arkeolojik alanlara dalis botu
kullanilarak veya miimkiinse dogrudan kiyidan yizer-
ek ulasilabilir.

4. Kiy1 Seridi Yiizey Arastirmasi: Bu aragtirma
kiy1ya siiriiklenen veya kiyida kismen agiga c¢ikan
arkeolojik kalintilar1 aramak igin yiirliyerek yapilir.

5. Uzaktan Yonetilen Cihazlarin Kullanilmasi:
Uzaktan algilama sistemi cihazlari sunlardir: yandan
taramal1 sonar, yiiksek ayrimli s1g sismik sistemi
(SBP), ¢ok 1s1nl1 sonar ve uzaktan kumandali tasitlar.
Bunlar sualtinda kalan arazilerin (Kurkar sirtlari, fosil
toprak-irmak kanallari-kanyonlari) ve derin sulardaki
deniz dibi 6zelliklerinin saptanmasinda kullanilabilir.
Bu yontemler arastirilacak olan alanin ve deniz konu-
munun dzellikleri ve biiyiikliigliine gore segilmelidir.

Yiiksek ayrimli s1g sismik sistemi ¢okeltilerin
kapladig: fosil toprak, nehir kanallar1 ve fosil toprak
topografisi gibi su altinda kalmig alanlarin belirlenme-
sinde etkin rol oynar. Yiiksek lisans tezi arastirmasi
sirasinda®®, Adler, kuzey Carmel kiyisinda Hayfa ve
Atlit arasinda 1984 yilinda yiiksek ayrimli s18 sismik
sistemi ile bir yiizey aragtirmasi yapmistir. Aragtirma
3.5 kHz cihazin monte edildigi 6 metre uzunlugundaki
bir Boston Whaler tekne ile osinografik ve Limno-
lojik Arastirma (IOR) kullanarak yapilmistir. Yiizey
aragtirmasinin odaklandigi nokta batik kurkar sirtlari
ve bunlarin arasinda olusan yariklardir. Odaklanilan
diger alanlar dipaltinin ve fosil toprak arazinin hari-
talanmasi, fosil toprak ¢okeltilerin belirlenmesi, iistte
yayilan kumun kalinligimin degerlendirilmesi ve batik
fosil toprak arazilerin konfigiirasyonudur.

% ADLER 1985.
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2. Aerial Photographic Survey: To get ac-
quainted with an unfamiliar area, researchers
may use aerial photos of the near-shore shallow
shelf (up to 15 m deep) taken when the water
is calm (but not shiny) and clear, enabling op-
timal light penetration. It should be done in the
morning, when the reflected sunlight will not
hinder visibility. This enables visualization of
submerged landscape features and palaeosols,
eroded areas and partly submerged coastal sites.
Such a survey may cover large areas and may
provide a general impression of the shallow
shelf.

3. Year-round Diving Surveys after Storms:
After storms, snorkeling in shallow water at
1-6 m depth, or scuba diving in deeper areas,
can be carried out to look for areas suspected to
contain submerged prehistoric features that may
have been exposed following removal of the
sand by the storm. The sites may be accessed
using a diving boat or directly from the coast
when possible.

4. Coastline Survey: This is done on foot
looking for artifacts washed ashore or sites part-
ly exposed on the beach.

5. The Use of Remotely Operated Devices.
The remote-sensing devices include: side-scan
sonar, sub-bottom profiler (SBP), multibeam so-
nar and remotely operated vehicles. They can be
used to identify submerged landscapes (Kurkar
ridges, palaeo-river channels -canyons) and sea
bottom features in deep water. These methods
should be chosen according to the nature and
size of the site and seascape to be investigated.
A sub-bottom profiler is efficient for identifying
submerged landscapes such as palaeosols, river
channels and palaeo topography covered with
sediments. In the course of his MA research’,
Adler, conducted in 1984 a sub-bottom profiling
survey in the northern Carmel coast, between
Haifa and Atlit. The survey was done by the
oceanographic and Limnological Research
(IOR) using 3.5 kHz equipment mounted on a
6 m long Boston whaler boat. The survey was
concentrated on the submerged kurkar ridges
and the troughs between them. It focused on
mapping the sub-surface and palaeolandscape,
identifying palaeosol deposits, assessing the
thickness of the overlying sand and the configu-
ration of the submerged palaeolandscape.

% ADLER 1985.
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Batimetriyi, kumlarin altindaki fosil topraklar
(paleotopografiyi temsil ediyor), fosil topraklarin al-
tindaki kurkar kayanin yiizeyi, kum dolgulu izopaklar1
(kum kalinligin1 temsil ediyor) ve fosil toprak izo-
paklar (fosil toprak kalinligini temsil ediyor) ve di-
paltinin profillerini betimleyen haritalar arastirmanin
trinidir’. Adler’® ve Galili* yiiksek lisans arastir-
malarinin bir pargasi olarak Carmel kiyisinda (kiy1
seridinin batisinda bulunan kiymin agiklarindaki batik
kurkar sirt1) iki basingh su sondaji (su jeti ile sondaj)
yapmaya1 {istlendiler. 50 m araliklarla isaretlenen 850
m uzunlugunda bir tel denizin dibine yerlestirildi.
Deniz dibindeki teli izleyen ve su jeti ile sondaj ya-
pan dalgiglar takip eden bir Mark III Zodiac (fig. 8)
bota su pompasi monte edildi (500 1/dk kapasiteli).

Su jeti ile sondajin amac1 SBP sisteminin sonuglarini
kalibre etmek, fosil topraktan 6rnek almak ve Canak
Comleksiz Neolitik C (PPNC)ve Canak Comlekli
Neolitik palaeotopografisinin ve kiy1 konfigiirasyon-
larmin modelinin yapilmasina olanak saglamakti®’. Bir
diger yiiksek ayrimli s1g sismik sistemi (SBP) arastir-
masi1 1984 yilinda Harold Edgerton tarafindan Atlit-
Yam alaninda yapilmist1 (Fig. 9). Arastirma deniz ta-
baninin altinda kalan prehistorik yapilarin konumunu
belirlemeyi amagliyordu, ancak kesin sonug elde
edilemedi. Bu arastirmada kumlarin orttigii konutlar,
duvar temelleri, su kuyular1 ve gukurlar gibi bilinen
arkeolojik alan kalintilar1 dahi saptanamadi.

A Walter pump C
= e

¥ ADLER 1985.
% ADLER 1985.
¥ GALILI 1985.
“GALILI 1985, 2004, GALILI vd. 2005.
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The survey yielded maps depicting the ba-
thymetry, the surface of the palacosol below the
sand (representing the palaeotopography), the
surface of the kurkar rock under the palaeosol,
sand fill isopachs (representing the thickness of
the sand) and palaeosol isopachs (representing
the sickness of the palaecosol) and profiles of the
sub-bottom?’. As part of their MA research, both
Adler*® and Galili* undertook two sets of water
probes (jet drillings) across the northern Carmel
coast (from the coastline to the submerged oft-
shore kurkar ridge to the west). A metal line, 850
m long, tagged every 50 m, was placed on the
sea bottom. A water pump (500 liters per minute)
was mounted on a mark 3 Zodiac (Fig. 8) which
followed the divers who tracked the line on the
sea bottom and operated the jet drilling system.
The jet drilling was aimed at calibrating the re-
sults of the SBP system, sampling the palaeosol,
and enabled the modeling of the PPNC and PN
palaeotopography and coastal configurations*.
Another sub-bottom profiler survey was con-
ducted in 1984 by Harold Edgerton at the site of
Atlit- Yam (Fig. 9). It was aimed at locating pre-
historic structures overlain by sand, but yielded
no conclusive results. This survey even failed to
identify known site features such as dwellings,
wall foundations, water wells and pits overlain
by sand.

Fig. 8: Su jeti ile sondaj: a) sematik
¢izim (IAA); b) sistemin karada
test edilmest,

¢) deniz dibinde etiketli hattin yer-
lestirilmesi. (J. Galili)

Fig. 8: Water jet probe system: a)
schematic drawing (IAA); b) tes-
ting the system on land;

c) setting the tagged line on the sea
bottom. (J. Galili)

7 ADLER 1985.
% ADLER 1985.
¥ GALILI 1985.
“GALILI 1985, 2004, GALILI et al. 2005.



Yandan taramali sonar srail’de gemi batiklarinim
bulundugu yerlerin saptanmasi igin birkag yerde kulla-
nilmistir (Akko, Atlit, Caesarea). Batik yap1 kalintilarini
belirlemek agisindan kullanimi sinirlidir ¢iinkii bu alan-
larin gogunlugu kumlarla kaphdir ve agiga gikan gorece
kiiglik bolgelerde kalintilar dalgiglar tarafindan daha
kolay saptanabilir. Ancak bu yontem Carmel Burnu’n-
daki gibi bilyiik alanlari, fosil toprak arazileri ve agiga
¢ikan kayalik deniz dibinde antropojenik yapilar arar-
ken kullanigh olabilir.

Carmel kiyisinda Caesarea Limani, Atlit-Yam ve
Hayfa’nin giiney kiyis1 agiklarindaki kumtagi sirtini
kesen batik nehir kanyonunda (Adam canyon) batimet-
riyi ve deniz dibindeki kalintilar1 haritalamak igin gok
151nl1 derinlik olger kullanilmistir*'#2, Bu ¢alisma Atlit
—Yam’da batimetrik haritalama i¢in etkin bir yontemdi.
Ancak ¢ogunlugu yiizey arastirmasi sirasinda kumla
kapli oldugundan kalintilar tanimlanamamustir.

Yakin zamanda ¢akmaktagi aletlerin yogun olarak
bulundugu yerleri arastirmak i¢in deneyler yapilmigtir®.
Bunlar insanlar tarafindan yontulan gakmaktast iiriin-
lerinin deniz tabani ¢okeltilerine gomiilii veya onlarla
ortiilii de olsa yaklagik 10 kHz giiciindeki belirli akus-
tik sinyallere yanit veren giiglii bir rezonans {irettigini
ortaya koymustur. Ayni zamanda dogal yollardan par-
calanan cakmaktag1 pargalarinin insan eliyle yontulana
gore benzer bir akustik yanit olugturmadigi ortaya kon-

“'SADE vd. 2006.

“2GALILI 2004.

“GRON - BOLDREEL 2014.
“GRON-BOLDREEL 2014; GRON vd. 2018.
“GRON vd. 2018.

“FAUGHT 2014.
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mustur. Bu sekilde dogal yoldan bigimlenen ¢akmaktasi
pargalarinin olusturdugu ‘giiriiltii’ su altinda kalmig Tag
Devri alanlarinin akustik haritalamasini bozmamali-
dir*, Atlit-Yam alaninin 1 m kalinlikta kum tabakas ile
kapli secilmis bdlgelerinde yontemin test edilmesi igin
akustik haritalama yapilmistir. Bu bolgeler birkag yil
Once yiriitiilen sualti yiizey aragtirmalar1 sirasinda agiga
cikarilarak haritalanmigtir. Akustik ylizey arastirmasi
insanlar tarafindan yontulan gakmaktasi aletlerin yogun
olarak bulundugu yerlerle sonar sistemiyle belirlenenler
arasinda bir korelasyon bulundugunu gostermistir®.

6. SU JETI iLE SONDAJ VE COKELTi ORNEKLERI

KULLANILARAK YAPILAN DIPALTI ARAMASI

Su jeti ile sondaj (Fig. 8) birka¢ metre ¢okelti ile kapl
fosil toprak alanlar ve arkeolojik alanlar1 saptayarak
ornek almak i¢in kullanilir (bkz. yukarist). Bunlar aym
zamanda alman ¢okelti 6rnegindeki kiil, komiir, kemik,
canak ¢omlek ve gakmaktas1 gibi antropojenik malze-
melerin konumlarini belirlemek i¢in de kullanilabilir.
Imara agilan alanlarda gok sayida karot kullanilark sis-
tematik ¢okelti drneklemesi yaparak su altinda kalmig
alanlar, fosil toprak alanlar1 ve olasi antropojenik kalin-
tilar saptanabilir. Benzer yontemler arkaplan aragtirma-
sinda ve arkeolojik alanlarin saptanarak korunmasina
yonelik 6ngoriicii modelleme yapiminda da kullanil-
maktadir*,

Fig. 9: Harold Edgerton 1983’de yiiksek ayrimli s1g
sismik sistemi (SBP) uygularken. (J. Galili)

Fig. 9: Harold Edgerton conducting a sub-bottom
profiling survey in 1983. (J. Galili)
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Side scan sonar has been used in various submerged
localities in Israel (Akko, Atlit, Caesarea) mainly

for detecting shipwrecks. Its use for identifying sub-
merged site features is limited, because most of the
sites are covered with sand and in the relatively small
sections that are exposed, features can be more easily
identified by divers. However, this method can be
useful for searching large areas and identifying palae-
olandscapes and anthropogenic structures on exposed
rocky sea-bottom, such as on the Carmel nose.

A multi-beam echo sounder was used to map
bathymetry and sea-bottom features in the Carmel
coast*!, in Caesarea harbor, in Atlit-Yam and in a
submerged river canyon (Adam canyon) that crosses
the sandstone ridge off the south coast of Haifa*. In
Atlit -Yam this method was efficient for bathymetric
mapping. Site features, however, could not be iden-
tified, as most of them were covered by sand during
the survey.

More recently, experiments to locate concen-
trations of flint artifacts were conducted®. They
demonstrated that human-knapped flint products
resonate strongly in response to specific acoustic
signals in the vicinity of 10 kHz, even when they
are embedded in, or covered by, sea-floor sediments.
Also, it was found that naturally fractured flint

4 SADE et al. 2006.

2 GALILI 2004.

B GRON - BOLDREEL 2014.
“GRON-BOLDREEL 2014; GRON et al. 2018.
4 GRON et al. 2018.

FAUGHT 2014.
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pieces, in contrast to human-knapped flint, do not
produce a similar acoustic response. Thus the ‘noise’
from naturally-formed flint pieces should not dis-
rupt the acoustic mapping of submerged Stone Age
sites*. To test the method, such acoustic mapping
was done in chosen sectors of Atlit-Yam site covered
by a sand layer ca. 1 m thick. These sectors were
exposed and mapped during underwater surveys
conducted several years earlier. The acoustic survey
shows a correlation between some known knapped
flint concentrations and those detected by the sonar
system®.

6. SUB-BOTTOM SEARCH USING WATER-JET

PROBES AND SEDIMENT SAMPLES

Water jet probes (Fig. 8) are used for locating and
sampling palaeosols and sites covered by a few
meters of sediment (see above). They can also be
used to locate anthropogenic materials such as ash,
charcoal, bone, pottery and flint fragments embed-
ded in the sediment sampled. Systematic sediment
sampling using numerous cores in areas intended for
development, may be used to identify submerged
landscapes, palacosols and possible anthropogenic
features. Such methods are also applicable in back-
ground research and in constructing predictive mod-
eling aimed at locating sites and protecting them®*.



7. Arkeolojik Alanlarin Antropojenik Ozelliginin
Dogrulanmasi. Birgok dogal 6zellik antropojenik
gibi goriilebilir. Denizin dibinde kuskulu bir 6zelligin
belirlenmesinden sonra antropojenik 6zelliginin dogru-
lanmasi gereklidir. Bunu yapmak igin, bu 6zelligin
bir gemi batigindan kaynaklanmig olmasi (kargo veya
safra taslar1) veya dogal siireglerin (erozyonla veya bir
cokelti) bir tirlinii olmasi olasilig1 bertaraf edilmelidir.
Ayrica yap1 malzemelerinin bilingli se¢imiyle ilg-

ili bariz sablonlar (6rn., diiz doseme plaklari, ince
uzun taslar), taslarin olasi1 kaynag (yerel veya yer-
el-olmayan) ve bunlarin diizenlenme seklinin de goz
oniinde bulundurulmasi gerekir. insan varligi ile ilgili
gostergeler (Orn. belirli alanlarda belirli donemlere ait
iglenmis cakmaktasi, tag/kemik/ahsap eserler, komiir,
hayvan ve insan kalintilar1 ve ganak ¢omlek) kusku-
lanilan antropojenik 6zelligi dogrulayabilir.

(. ARKEOLOJIK VERILERIN TEMIN EDILMESI

Denizin Ustteki Cozeltileri Kaldirmasim Beklemek:
Alanda yapilacak kazi dncesinde iistiinii kaplayan
biiyilik miktardaki kumun kaldirilmasinin maliyeti

ok yiiksektir. Israil’de sualtinda ¢alisan prehistorik
arkeologlarin benimsedikleri strateji iistte yayilmis
durumda bulunan ¢okeltileri firtina sirasinda denizin
kaldirmasini beklemektir. Firtina sonrasinda alanlarda
yeni agiga ¢ikan alanlarm yerini saptamak igin yiizey
arastirmasi yapilir. Yeni agiga ¢ikanlarin ve eserler-

in belirlenmesi, belgelenmesi, haritalanmasi, deniz
erozyonu veya yasal olmayan hazine avciligi tehlikesi-
yle kars1 karsiya kalanlarin kurtarilmasini hedefleyen
kurtarma amagl ylizey arastirmalart skuba dalis1 ya da
cogunlukla snorkel ile dalarak yapilir. Agiga ¢ikan ve
tahribat riski olan buluntular (6rn. gomiitler) olmasi
durumunda yiizey arastirmasindan sonra kurtarma ka-
z1s1 baslatilir. Son birkag on yillik siire igerisinde ¢ok
saylda ama nadiren agiga ¢ikmis olan arkeolojik alan
boliimleri bu gekilde belgelenmistir?’.

Kazi: Kazi standart skuba ekipmani ve tekneye
monte edilen su pompasiyla galistirilan bir tarama
sistemiyle yapilir (Fig. 10). Fosil toprak alanlarini
ve gdmiili durumdaki kalintilart kaplayan tistteki
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katilasmamis kum ve cakil tabakalar1 tarama sistemi
tarafindan uzaklagtirilir (Fig. 11,12). Sadece ince bir
kum tabakasiyla kapliysa (birka¢ santimetre) kum,
elle vantilator tutularak uzaklastirilir. Kazilacak olan
yapinin iizerine bir karelaj yerlestirilir ve arkeolojik
¢okelti 10 cm spitlerde 0.5x0.5m karelere boliinerek
kazilir. Kaz1 ekibi, vakum bolgesinde plastik hortu-
mu tutarak spatula ile kazi yapan iki dalgig, ayrica
bir toplama kutusuna yerlestirilen tarama sisteminin
egzos ucunu gozleyen bir dalgigtan olusur. Cikarilan
malzemeler etiketlenmis plastik torbalara toplanir,
kare numarasi ve dalig numarasi yazilir ve bir kaldir-
ma kutusu ve hava yastigina baglanarak kiyidaki
laboratuara taginir. Kiiclik veya kirilgan eserler plas-
tik kavanozlara toplanir. Polen ve tortu analizi igin
in situ arkeolojik dolgulardan karot drnekleri almir
ve bunlar alandan alindiktan sonra plastik karot
tiipiiniin igerisinde nemli saklanir.

Sig Su Kazisi: Israil’de bu s13 alanlar genellikle
1-1.5 m kumla kaplidir, ancak 6ngoriillemeyecek bir
sekilde kazara agiga ¢ikabilirler, bu nedenle bu alan-
larda yapilacak is ayrintili bir sekilde 6nceden plan-
lanamaz. Agik bir kiyidaki gelgit aras1 kusak ve sorf
bolgelerinde dalgalar kaziya engel olabilir, goriig
uzaklig1 da kétiidiir. Alanlarin bazi bolgeleri daha
derin alanlar i¢in olusturulan ve tarif edilen sualti
kazi1 yontemlerinin uygulanmasi igin fazla sigdir*.
Bu nedenle bu alanlardaki yiizey arastirmalari
siklikla snorkelli ylizme ile yapilir. Kazilar skuba
dalistyla veya kiyidan ylizey havasi saglanarak den-
iz met (gel) halinden ve sakin deniz kosullarindan
faydalanarak yapilabilir. Daha derin denizlerde de
miimkiin oldugunda ayni1 kazi protokolleri yukarida
ozetlendigi sekilde uygulanir. Her iki durumda da
aciga ¢ikan kalintilar hizla erozyona ugrayabilir,
buluntular yer degistirebilir veya hasar goriir veya
bir deniz sert dalgasiyla birkag saat veya giin iginde
kumla kaplanabilir. Bu nedenle agiga ¢ikan bolgele-
rden miimkiin olan en kisa zamanda maksimum bilgi
elde edilmelidir. Islem “arkeolojik kapis” olarak
adlandirilabilir.

Fig. 10: Kazilacak alan {izerinde tarama sistemi ve
karelajin sematik ¢izimi. (IAA)

Fig. 10: Schematic drawing of the dredging system
and grid set over the excavated area. (IAA)

47GALILI vd. 2017d.
4 GALILI vd. 1993, 2017b, also see section above.
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Denizcilik Arkeolojisi Dergisi

7. Verifying the Anthropogenic Nature of Sites.
Many natural features may look like anthropogenic
ones. After the identification of a suspected feature
on the sea bottom, its anthropogenic nature has to
be verified. This should be done by ruling out the
possibility that the feature originated from a ship-
wreck (cargo or ballast stones) or that it is a product
of natural processes (erosional or depositional).
Identifying clear patterns of intended selection of
building materials (e.g. flat slabs, elongated stones),
the possible origin of the stones (local or un-local),
and the patterns of their arrangement, should also be
considered. The presence of indicators that are asso-
ciated with human presence, (e.g. worked flint, stone/
bone/wooden artifacts, charcoal, faunal and human
remains and pottery in certain sites and periods) may
verify the anthropogenic nature of the suspected fea-
ture.

(. PROCUREMENT OF ARCHAEOLOGICAL DATA
Allowing the Sea to Remove Overlying Sediments:
Removing large quantities of overlaying sand from
the site before excavation is extremely expensive. In
Israel, underwater prehistoric archaeologists often
adopted the strategy of allowing the sea to do the job
of removing the overlying sediments during storms.
After a storm, sites are surveyed to locate newly ex-
posed areas. The rescue surveys, carried out by scuba
diving or often by snorkeling, aimed at checking
new exposures, documenting and mapping exposed
features and artifacts and retrieve those threatened by
marine erosion or illegal treasure hunting. In cases
of exposure of important site features that are at risk
of destruction (e.g. human burials), rescue excava-
tion is carried out following the surveys. After sev-
eral decades, numerous, but randomly exposed, sec-
tions of sites have been documented in this fashion®’.
Excavation: Excavation is carried out using stan-
dard scuba gear and a dredging system operated by
a water pump set on a boat (fig. 10). The overlaying
deposits of unconsolidated sand and gravel covering

7 GALILI et al. 2017d.
8 GALILI et al. 1993, 2017b, also see section above.
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the palaeosol and the site features embedded in it,
are removed by a dredging system (figs. 11, 12). In
case of only a thin sand cover (a few centimeters),
the sand is removed manually by fanning. A grid
is set over the structure to be excavated and the ar-
chaeological deposit is excavated in 10 cm spits and
0.5x0.5m squares. The excavation team includes two
divers in the suction area holding the plastic hose and
excavating with a spatula, and a diver monitoring the
exhaust end of the dredging system, where a collect-
ing box is set. The excavated material is collected
in tagged plastic bags, marked by square and dive
number, and transported to the shore laboratory using
a lifting box attached to an air bag. Small or fragile
artefacts are collected in plastic jars. Core samples
of in situ archaeological deposits are taken for pollen
and sediment analysis and these are kept damp in the
plastic core tube after removal from the site.
Excavation in Shallow Water: In Israel, these
shallow sites are usually covered by 1-1.5 m of
sand and their exposure is accidental, unpredictable,
thus work in these sites cannot be pre-planned in
detail. In the inter-tidal zone and the surf zones on
an open coast, waves interfere with excavation and
the visibility is poor. Some sectors of the sites are too
shallow to apply the underwater excavation meth-
ods developed and described for the deeper sites*.
Thus, surveys at these sites are often undertaken by
snorkeling. Excavations may be carried out by using
scuba or surface air supply from the coast, taking ad-
vantage of high tide and calm sea conditions. Where
possible, the same protocols for excavation are fol-
lowed as outlined above for sites submerged in deep-
er water. In both instances the exposed site features
can rapidly erode, finds may shift or be damaged,
or be covered by sand in a single rough sea episode
within few hours or days. Thus, the maximum infor-
mation should be extracted from the exposed sectors
in the shortest possible time. The operation may be
termed “archaeological snatching”.
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Su Kuyularmin Kazilmasi. Atlit-Yam’daki (Fig.
13) Canak Comleksiz Neolitik C Dénemi kuyular
ve Kfar Samir’da bulunan Canak Comlekli Neolitik
Donem kuyular (Fig. 14) Giiney Levant kiyisindaki
yeralti sular1 kullaniminin ilk evreleri konusunda bilgi
vermistir. Kuyu dolgular1 kapsamli bilgi saglayan za-
rar gormemis ve iyi korunmus kiiltiirel dolgular iger-
mektedir. Deniz yatagini delen kuyu milinin derinligi
gozoniine alindiginda 6zel 6nlemler ve yontemlerin
kullanildig1 anlagilmaktadir. Kaziy1 yapan dalgic ku-
yunun iginde ya diz ¢okerek veya eger ¢ok darsa yiizi
asagiya bakacak sekilde (basasagi) calismistir (Fig.
15, 16). Kuyu dolgusu elle mala veya ¢apa kullani-
larak diisiik kapasiteyle ¢alistirilan bir tarayici yardi-
miyla kazilmisgtir. Her 10 cm spit ayr1 ayr kazilarak
her buluntu isaretli plastik siselere veya torbalara yer-
lestirilmistir. Bu sekilde her 10 cm spit kazildiginda
polen, fitolit, kiiglik fauna kalintilar1 ve ¢okelti analizi
i¢in tahribata ugramamig ¢okeltiden bir karot alinmig-
tir. Kuyu kazisi derinlestikge duvarlarin yikilmasina
engel olmak i¢in 0.7 m araliklarla metal halkalar yer-
lestirilmistir (Fig. 17). Glivenlik igin kaz1 yapan dal-
gica kuyunun basinda bekleyerek bir kaldirma kutusu
ve halat kullanarak buluntu ve hafriyatin (tarayicinin
kaldiramadigi 5 cm’den biiyiik taslar) yukar1 gonde-
rilmesine yardim eden ikinci bir dalgic eslik etmis-
tir. Tarama sistemi kazilan maddeleri ¢ikarmak ve
bulanik suyu temizlemek igin siirekli ¢aligtirilmustir.
Tarayicinin egzosu toplama kutusuna giren ¢okeltileri

¥ GALILI vd. 1993, 2005b, 2017d.
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kontrol eden iigiincii bir dalgicin nezaretinde kullanil-
mustir. Her spit sonrasinda kazilan maddeler etiketli
torbalara doldurulmus, hava yastiklariyla su ytizeyine
¢ikarilmis ve uygulanacak islemler i¢in kiy1 laboratua-
rina gonderilmistir.

In-situ insan gomiitlerinin kazilmasi. Gomiitiin
tizerindeki yumusak ¢okelti kaldirilmistir. Gomiitiin
arkeolojik dolgularinin kazilmasindan 6nce asagida
belirtilen buluntular ve kalintilar kaydedilmistir: me-
zar tipi (mezar yapisi, basit gukur, tag doseli gukur
vs.), gdbmme tipi (birincil, ikincil, tahribata ugramis
birincil, dagmik kalintilar), alandaki diger kalintilara
gore mezarin konumu ve gdmi ritiiellerine isaret eden
bulgular®. Sonra kemiklerin ¢evresindeki fosil toprak
iskeletin yiizeyi agiga ¢ikincaya kadar diiz bir malayla
ve/veya ¢apayla uzaklastirilmistir. Oliiniin yerlestiril-
me sekli (hoker, yar1 hoker veya diiz) ve basin durus
yonil ve viicudun yerlestirildigi yon belgelenmistir.
Daha sonra iskeletin 6l¢limii ve ¢izimi yapilarak fo-
tografi cekilmistir (Fig.18). Pelvis bdlgesi korunmusg
haldeki tiim iskeletlerde gida kalintilar1 analizi ve
paleo parazitoloji igin karotla 6rnek alinmistir (Fig.
19). iskeletler tek parga olarak degil, kemik kemik
kaldirilmis ve saglam bir kutu igerisine koyulmustur.
Kafataslar kiyiya taginirken hareketini azaltmak i¢in
etrafi ince kumla yastiklama yapilarak ayri bir kutuya
koyulmustur. Iskelet kaldirilmadan 6nce kazi dur-
durulmussa in situ kalmtilar plastik ortiilerle ve kum
torbalariyla kapatilmistir (Fig. 20).

Fig. 11: Ayni anda dort
tarama sistemi kulla-
narak Canak Comlekli
Neolitik Déneme ait
kuyunun tizerinden 2.5
m kalinliginda bir kum
tabakasinin uzaklas-
tiritlmasi, Kfar Samir
yerlesimi 2014. (J. Ben-
jamin)

Fig. 11: Removing a
2.5 m thick layer of
overlaying sand from a
Pottery Neolithic well
using four dredging
systems simultaneously,
Kfar Samir site 2014. (J.
Benjamin)
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Excavating water-wells. The PPNC wells at At-
lit-Yam (Fig. 13) and Pottery Neolithic wells from
Kfar Samir (Fig. 14) shed light on the initial stages of
ground water exploitation along the Southern Levan-
tine littoral. The fill of the wells contains un-disturbed
and well-preserved cultural deposits providing vast
amount of information. Given the depth of the well
shaft that penetrates the seabed, special precautions
and methods were used. The diver who was excavat-
ing, either knelt inside the well or, if the space was
too narrow, was positioned upright with his head fac-
ing down (Figs. 15-16). The well fill was dug manual-
ly using a spatula or a trowel, assisted by the dredger,
which was operated in low capacity. Every 10 cm
spit was excavated separately, with all finds placed in
marked plastic bottles or bags. In every such 10 cm
spit, a core sample of the undisturbed sediment was
taken, to be checked for pollen, phytoliths, small fau-
nal remains and for sediment analysis. As the excava-
tion of the well deepened, metal rings were installed
at 0.7 m intervals to prevent collapsing of the walls
(Fig. 17). For safety, the excavating diver was accom-
panied by a second diver who stayed at the well head
and assisted with hauling up finds and debris (such
as stones larger than 5 cm that the dredger could not
lift) using a lifting box fixed to a rope. The dredging
system was continuously operated for removing the
excavated material and clear the murky water. The
dredger’s exhaust was manned by a third diver who

* GALILI et al. 1993, 2005b, 2017d.
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checked the sediment that entered the collecting box.
After every spit the excavated material was filled in
tagged bags, lifted by air bags and transferred to the
coast laboratory for processing.

Excavating in-situ Human Burials. The loose
sediment overlaying the burial was removed. Before
excavation of the archaeological deposits of the buri-
al, the following features were documented: grave
type (built tomb, simple pit, stone-lined pit etc.),
burial type (primary, secondary, disturbed primary,
scattered remains), grave location relative to other
site features and evidence for ritual activities®. The
palaeosol around the bones was then removed using
a flat spatula and/or a trowel, until most of the upper
surface of the skeleton was exposed. The position
of the body was documented (flexed, semi-flexed or
straight) as was the orientation of the body and head.
The skeleton was then measured, drawn and pho-
tographed (Fig. 18). In all skeletons with the pelvic
region preserved, a sediment core sample was taken
for analysis of food residues and palaeo-parasitology
(Fig. 19). The skeleton was removed bone by bone
and placed in a solid container, rather than in a sin-
gle block. Skulls were placed in a separate container
surrounded by fine sand to minimize movement when
transferring them ashore. In case the excavation was
stopped before the skeleton was removed, the in situ
remains were covered by plastic sheets and sand bags
(Fig. 20).

Fig. 12: Kfar Samir
yerlesmesindeki kuyu-
nun agiga ¢ikmasi, ya-
kin plan goriintimd. (J.
Benjamin)

Fig. 12: Exposing the
well at Kfar Samir site,
a close look. (J. Benja-
min)
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Arkeolojik malzemeye karada uygulanan ilk
islemler. Kurtarilan arkeolojik malzeme ve buluntu-
lar korunma durumlarina ve maddenin yapisina gore
karada uygulama yapilmistir: 1) suya doymus bitkisel
madde, alg olusumunu, kontaminasyon ve ¢iirimeyi
engellemek igin plastik kavanozlarda tatli su ve alkol
soliisyonunda saklanmistir. Radyokarbon tarihleme
veya aga¢ tanimlamasi gibi analizler igin diisiintilen
ornekler diisiik sicaklik ortaminda deniz suyunda sak-
lanmistir, 2) hayvan ve insan kemikleri, gakmaktasi,
agac ve kemik eserler tuzdan aritmak igin birkag kez
tatlisu havuzlarina batirilmigtir, 3) kazilmis ¢okeltiler
icin yas haldeyken farkli stizgegler kullanilarak bir
dizi siniflandirma yapilmistir ve siiziilen suya doy-
mus bitki kalintilar toplanarak su/alkol soliisyonunda
veya deniz suyunda saklanmigtir. Ayrilan malzeme-
lerden arta kalanlar farkli siniflara ve biiyiikliiklere
ayrilmustir. Litik eserler, yongalama {irtinleri, bii-
yiikliigii 2cm’den biiylik olan taslar ve kemikler elle
ayrilarak tepsilerde kurutulmustur. Daha ince ¢okelti
kalintis1 tepsilerde kurutulduktan sonra iginden kiigiik
buluntular (kemik, ¢akmaktasi, ahsap, bitkisel mad-
deler gibi) segilmistir®, _ o
D. SU ALTINDA KALMIS ALANLARIN TIPOLOJISI

[srail modeliyle tespit edilen alanlar genel bir kro-
nolojik tipolojiyle birlestirilmistir:

1. Fosil toprak dolgularinda gomiilii dagimk
Orta - Epi-Paleolitik donem kalintilar:

GO yaklagik 250,000-22,000’e tarihlenen Orta Paleo-
litik Doneme ait kalintilarin gogu Musteryen Levallo-
is teknigi tiretimi gosteren gakiltas: aletler olup Kfar
Samir merkez sektoriinde bulunmustur. Cogunlugu
Musteryen Levallois teknigi ile yapilmis olan gakil-
tas aletler (gliniimiizden yakl. 250,000-22,000 y1l
once) Kfar Samir merkezi sektoriinde bulunmustur.
Mikrolitik 6zellikli basta olmak iizere Ust Paleolitik
buluntular (GO yaklasik 22,000-11,500 y1l énce) Ca-
esarea gliney demirleme alaninda bulunuyordu. Bu

9 GALILI vd. 1993, 2005b, 2017d.
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tip alanlar Boliim A’da anahatlariyla belirtilen ne-
denlerden sular altinda kalmis prehistorik arkeolojik
alanlar igerisinde yeteri kadar temsil edilmemistir.
2. Erken Canak Cémleksiz Neolitik Alanlar (GO
yaklagik 11,500- 9200 y1l 6nce). israil’de sualt1
arkeolojisi kayitlarinda Canak Comleksiz Neolitik
A ve B (PPNA, PPNB) alan yoktur. Simdiye kadar
bu dénemlerle ilgili alan saptanamamaistir. Bu tip
alanlarin yoklugu kiyida yerlesmeye ara verilmis
olmasindan ileri gelebilir, bu bolgede yeni Neolitik
yerlesme dalgasi ancak daha sonra Canak Comleksiz
Neolitik C donemindedir (bkz. asagida).

3. Kalic1 Ge¢ Canak Comleksiz Neolitik C
yerlesmesi (PPNC) (GO yaklasik 9200 - 8400
yil 6nce) Kurkar sirtlar1 arasindaki fosil topraklara
gomiilii ¢okeltilerin bulundugu Atlit -Yam ile temsil
edilir. Onceki Canak Comleksiz Neolitik B (PPNB)
déneminde niifus artis1, yogun gevre tiiketimi ve
dogal ekosistemlerde insan girisiminde hizlanma go-
zlenmistir®'. Bazi1 arastirmacilar PPNB’nin sonunda
kalic1 tarim mega yerlesmelerinin ¢evresindeki dogal
kaynaklarin yogun tiiketiminin insan/gevre dengesini
bozarak sosyoekonomik sisteme zarar verdigini ne
stirmistiir’?. O siralarda Yakin Dogu’da farkli gevre-
sel kosullara uygun olan yeni ekonomik stratejiler
evrilerek bu durumla basa ¢ikmay1 hedefliyordu.
Yukarida belirtildigi gibi bu, asagida belirtilen kar-
ma bir ge¢im yontemiyle PPNC’de kalic1 kiy1 yer-
lesiminin baglangicina isaret etmektedir: 1) baslica
karbonhidrat agirlikli kalori saglayan bugday ve arpa
ile yapilan kuru tarim; sebze proteini ve karbon-
hidrat tabanli kalori saglayan baklagiller; ip ve ag
iretimi igin lif saglayan keten, 2) etin yanisira deri
ve belki ikincil tirtinlerden faydalanilan (ytin, siit),
baslica evcil koyun, kegi, sigir ve domuzla yapilan
hayvancilik, 3) yabanil bitki ve sebzelerin hasati,
ayrica avcilik ve balikgilik da yapilmustir.

Fig. 13: Atlit-Yam’da Canak Comleksiz
Neolitik C (PPNC) su kuyusu no:11. (I.
Grinberg)

Fig. 13: The PPNC water well number 11
in Atlit-Yam. (I. Grinberg)

*le.g. BAR-YOSEF-MEADOW 1995, BAR-YOSEF 2001; SIMMONS 2007.
S2BAR-YOSEF 2001; ROLLEFSON -KOHLER-ROLLEFSON 1993; GALILI vd. 2002.
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Denizcilik Arkeolojisi Dergisi

Initial processing of archaeological material
on land. The recovered archaecological material and
finds were treated on shore according to their state
of preservation and material composition: 1) wa-
terlogged plant material was preserved in freshwater
and alcohol solution in sealed plastic jars to prevent
algae growth, contamination and decay. Samples
intended for analyses such as radiocarbon dating or
wood identification were kept in sea water and low
temperature conditions, 2) animal and human bones,
flint, wood and bone artefacts were soaked several
times in basins of freshwater to eradicate salts,

3) excavated sediments underwent a series of wet
sorting using different mesh, and the hovering wa-
terlogged plant remains were collected and kept in
water /alcohol solution or sea water. The remaining
sorted materials were divided into different catego-
ries and sizes. Lithic artefacts, debitage, stones and
bones >2c¢m, were removed by hand and dried on
trays. The finer sediment residue was dried on trays
and then picked for small finds (bone, flint, wood,
plant materials etc.)>.

D. TYPOLOGY OF THE SUBMERGED SITES

The sites identified using the Israeli model are in-
corporated into an overall chronological typology:

1. Scattered Middle to Epi-Palaeolithic artifacts
buried in palaeosol deposits.

Middle-Palaeolithic flint implements (ca. 250,000-
22,000 BP), mostly Mousterian Levallois, were
recovered in Kfar Samir central sector. Upper Pa-
laeolithic artifacts (ca. 22,000-11,500 BP), mainly
microlithic in nature, were located in Caesarea
southern anchorage. These types of sites are un-
der-represented in the submerged prehistoric record,
probably due to factors outlined in Section A.

2. Early Pre-Pottery Neolithic sites (ca. 11,500-

o s

% GALILI et al. 1993, 2005b, 2017d.

9200 BP). Pre-Pottery Neolithic A and B (PPNA,
PPNB) sites are missing in the submerged archae-
ological record in Israel. No sites associated with
these periods have been identified so far. The ab-
sence of such sites may be due a settlement hiatus on
the coast, with the first wave of Neolithic habitation
in this region taking place only during the later
Pre-Pottery Neolithic C period (see below).

3. Permanent Late Pre-Pottery Neolithic (PPNC)
settlement (ca. 9200 - 8400 BP) is represented by
Atlit -Yam with deposits embedded in a palaeosol
between kurkar ridges. The preceding PPNB wit-
nessed an increase in population size, intensified ex-
ploitation of the environment and accelerated human
intervention in natural ecosystems’'. Some research-
ers have suggested that at the very end of the PPNB,
intensive exploitation of natural resources around
permanent agricultural mega-settlements disturbed
the human/environmental equilibrium, damaging the
socioeconomic system®2. At that time, new economic
strategies suited to a range of different environmen-
tal conditions, evolved in the Near East, aiming

at coping with the situation. As noted above, this
marked the beginning of permanent coastal habita-
tion in the PPNC with a mixed mode of subsistence
that included: 1) dry farming, primarily of wheat
and barley which supplied carbohydrate-based cal-
ories; legumes that supplied vegetable proteins as
well as carbohydrate-based calories; flax (linen?)
that supplied fibers to produce ropes and nets, 2) ani-
mal husbandry, primarily of domestic sheep and goat
but also of cattle and pigs, who supplied meat as
well as leather and perhaps with some exploitation
of secondary products (wool, milk),

3) harvesting of wild plants and vegetables, hunting
and fishing were also practiced.

Fig. 14: Kfar Samir’de Canak Comlekli Neolitik su kuyusu belge-
lenirken, 2014. (I. Grinberg)

Fig. 14: Documenting a PN water well from Kfar Samir, 2014. (I.
Grinberg)

le.g. BAR-YOSEF-MEADOW 1995, BAR-YOSEF 2001; SIMMONS 2007.
2BAR-YOSEF 2001; ROLLEFSON -KOHLER-ROLLEFSON 1993; GALILI et al. 2002.
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Atlit-Yam yerlesmesindeki gibi bir karma gegim
yonteminin varlig1’® Butzer modelinde anahatlari
verilen tipik Akdeniz diyeti kriterlerinin bir coguna
uymaktadir* ve bu tarz yerlesmenin ilk 6rneklerinden
biridir. Atli-Yam’n ¢agdas benzerlerinden bir yer-
lesme de Israil’in® giiney kiyisindaki Askelon’da ve
Suriye kiyisi’ndaki Ras Shamra’da® bulunmustur. Bu
evrede su kuyular1 olusturularak Carmel kiyisindaki
yeralt1 su tabakasindan faydalanilmustir.

Y1l boyunca Atlit-Yam’da farkli aylarda farkl
gecim faaliyetlerinin (ekin, hasat, hayvancilik, topla-
yicilik ve balikgilik) mevsimselliginin arastiriimasi
kara bazl yiyecek tedarik etme aktiviteleri ile deniz
kaynaklarmin tiikketilmesinin zaman agisindan ¢ok kisa
bir cakismayla etkin bir kombinasyon olusturdugunu
ortaya koymustur. Suni su kaynaklariin (su kuyular)
bulunusu ile birlikte bu y1l boyu siiren kapsaml gida
saglama aktiviteleri mevsimsel yer degisimini gereksiz
duruma getirerek kiyilarda yil boyunca kalict yerlesi-
mi olasi hale getirmistir (Fig. 21)*’.

4. Kalici Sualtinda Kalmis Canak Comlekli Neo-
litik yerlesmeler temel olarak Wadi Rabah kiiltiiriiyle
iliskilidir (GO yaklagik 7500 — 6800), Tel Hreiz ve
Neve-Yam ile, ayn1 zamanda kurkar sirtlari arasinda
fosil toprak dolgularla temsil edilirler. Bunlar Kfar Sa-
mir gibi zeytinyagi iiretimine odaklanmis olan Canak
(Comlekli Neolitik uzmanlasan yerleri icerir. Canak
Comleksiz Neolitik C (PPNC) Atlit-Yam’dan botanik
malzeme grubuna zit olarak Canak Comlekli Neolitik
yerlegsmelerinin gogunlugunda binlerce zeytin tagi ele
gegcirilmistir. Bu degisim insan tiiketimi i¢in zeytin-
den yogun sekilde faydalanmanin baglangici olarak
goriilebilir. Olasilikla yabani zeytinlerden zeytinyagi
¢ikarilmasi bir Canak Comlekli Neolitik donemi bu-
lusu gibi goriinmektedir, ilk kez batik Wabi Rabah
arkeolojik alaninda gergeklestigi kanitlanmigtir®. Yine
sular altinda kalmig Canak Comlekli Neolitik arkeo-
lojik alanlarinda denize dayanan kaynaklarin tiiketim
yogunlugunda bir azalma oldugu, buna karsin hayvan-
cilikta artig ve avlanma aktivitelerinde yine bir azalma

5 GALILI vd. 2002, 2004a, 2004b.

*BUTZER 1996.

*»PERROT-GOPHER 1996; GARFINKEL-DAG 2008.
VAN ZEIST -BAKKER-HEERES 1984; HELMER 1989.

% GALILI vd. 2004.

#GALILI vd. 1997.

¥ e.g. GOPHER-GOPHNA 1993, HORWITZ vd. 2002, 2006.
% GALILI vd. 2005b, ESHED-GALILI 2011.

¢ GALILI vd. 2009.
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gozlenmistir. Genel olarak Israil fosil topraklar1 kiyila-
rinda su altinda kalmig Canak Comlekli Neolitik yer-
lesmelerin gegim sekli kara tarafindaki karsiliklarina
benzemektedir*’, ancak farkli olan zeytinyag tiretimi
ve basta balik olmak {izere baz1 deniz kaynaklarinin
tiiketilmesidir. Arkeolojik alanlar evler ve gomiitleri
iceren (Neve-Yam ve Tell Hreiz) kalici yerlesmeler ve
bazilarinda su kuyulariin ve zeytinyagi ¢ikarmak igin
techizatin bulundugu (Kfar Samir, Hishuley Carmel,
Kfar Galim, Nahal Galim, Hahoterim, Megadim, Ha-
bonim) mevsimsel yerlesmeler olarak ikiye ayrilabilir.

Kalict Canak Comlekli Neolitik yerlesmelerin
onemli bir 6zelligi de yasamak icin ayrilan yerden
farkli olarak diizenlenmis bir gémiit yerinin ortaya
¢ikmasidir. Erken donem Canak Comleksiz Neolitik C
(PPNC) Atlit-Yam yerlesmesinde, tiim arkeolojik alan-
da ev iglerinde gomiitler bulunmaktadir®®. Daha geg
donem Neve-Yam Canak Comlekli Neolitik alaninda
tagtan yapilma lahit gomiitler bulunmustur (Fig. 22).
Bunlar belirli bir diizende yerlestirilmistir ve yerlesme-
nin belirli bir yerinde yogun olarak bulunmaktadir®.
Bolgedeki diger Canak Comlekli Neolitik alanlarinda
meskun bolgeden ayrilan mezar yerleri bilinmemek-
tedir. Gomiitler igin farkli yerler olusturmaya iten
diirtiiniin yeralt1 kullaniminda yasayanlarla 6liiler ara-
sinda olusan bolgesel siirtiismeyi ¢oziimleme olarak
evrilmis olabilir. Bu kullanimlar kuyu kazilmasi, ev
temellerinin ingaat1, tesisatlarin dogenmesi, depolama
ve atik ¢ukurlarinin agilmasinin yanisira ekin ve hasat
caligmalaridir. Bu aktiviteler yerlesmelerde mezarlarin
ac1ga ¢cikma veya rahatsizlik verme olgularinda sayisal
artisa neden olarak (Fig. 23), belki de yeraltinin go-
miitler i¢in kullanimiyla yasayanlar tarafindan gesitli
aktiviteler i¢in kullanimi arasinda bir ¢atigmay1 koriik-
lemis olabilir. Ancak anlayamadigimiz bu boliinme
ek sosyoekonomik ve sembolik nedenlerden dolay1 da
ortaya ¢ikmig olabilir. Son Kalkolitik donemde (bkz.
asagida), ayr1 mezarliklarda gomiit genel bir uygula-
maydi ve bu gdmme uygulamasi giiniimiize kadar bir-
cok toplumda genel bir uygulamadir.
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The presence of such a mixed mode of subsistence
at the site of Atlit-Yam®, fits many of the criteria
outlined in Butzer’s model** of the typical Mediter-
ranean diet and represents one of the earliest exam-
ples of this settlement type. Contemporaneous sites
of a similar kind are found at Ashkelon on the south-
ern Israeli coast™ and at Ras Shamra on the Syrian
littoral.

At this stage water wells were developed, exploiting
the coastal aquifer in the Carmel littoral.

Examining the seasonality of the different sub-
sistence activities in Atlit-Yam in different months
over the year (sowing, harvesting, animal husbandry,
gathering and fishing), demonstrates an efficient
combination of land-based food procurement activ-
ities with the exploitation of marine resources, with
minimum overlap in time. Together with the inven-
tion of artificial sources of water (water wells), these
diverse year-round food procurement activities made
seasonal mobility unnecessary and enabled a seden-
tary year-round occupation on the coast (Fig. 21)*".

4. Permanent submerged Pottery Neolithic set-
tlements mainly attributed to the Wadi Rabah cul-
ture, (ca. 7500 — 6800 BP), represented at Tel Hreiz
and Neve-Yam, are also found in palaeosol deposits
between the kurkar ridges. They include specialized
Pottery Neolithic localities, such as those focused
on olive oil production, such as at Kfar Samir. In
contrast to the botanical assemblage from PPNC At-
lit-Yam, in most PN sites thousands of olive stones
were recovered. This change may be seen as the be-
ginning of intensive exploitation of olives for human
consumption. Olive oil extraction, possibly from
wild olives, seems to be a PN innovation, first attest-
ed to in these submerged Wadi Rabah sites®®. Also
observed in the submerged PN sites, is a reduced in-
tensity in the exploitation of marine-based resources,
increased animal husbandry and reduced hunting ac-

3 GALILI et al. 2002, 2004a, 2004b.

4 BUTZER 1996.

3 PERROT-GOPHER 1996; GARFINKEL-DAG 2008.

VAN ZEIST -BAKKER-HEERES 1984; HELMER 1989.

57 GALILI et al. 2004.

8 GALILI et al. 1997.

¥ e.g. GOPHER-GOPHNA 1993, HORWITZ et al. 2002, 2006.
0 GALILI et al. 2005b, ESHED-GALILI 2011.

6l GALILI et al. 2009.
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tivities. Overall, the mode of subsistence of the sub-
merged PN settlements on the Israeli palaco coast
resembles that of their terrestrial counterparts® but
with the addition of olive oil production and some
marine resource exploitation, primarily of fish. The
sites can be divided into permanent settlements, that
include dwellings and burials (Neve-Yam and Tell
Hreiz) and seasonal settlements (Kfar Samir, Hishu-
ley Carmel, Kfar Galim, Nahal Galim, Hahoterim,
Megadim, Habonim), some yielding water wells and
installations for olive-oil extraction.

A significant feature of the permanent PN sites is
the appearance of an organized burial ground, sep-
arated from the living area. In the earlier PPNC At-
lit-Yam settlement, intramural burials lacking grave
structures are scattered throughout the site®. In the
later Neve-Yam PN site, stone-built cist graves are
found (Fig. 22). These are organized in a pattern and
are concentrated in a distinct area of the site®!. Buri-
al grounds separated from the residential area are
unknown in other PN sites in the region. The moti-
vation to develop separate burial grounds may have
evolved as a means of resolving ‘territorial friction’
between the living and the dead over the uses of the
sub-surface space. These uses include the digging of
water wells, house foundations, installations, stor-
age and refuse pits, as well as planting and plowing.
These activities may have increased the number of
incidental exposures and disturbances of burials
within sites (Fig. 23), perhaps provoking a conflict
between the use of the sub-soil for burials and its
use by the living for various activities. However,
there could have been additional socio-economic
and symbolic reasons for this division, which we do
not understand. During the late Chalcolithic period
(see below), burial in separate graveyards became a
common practice, and this burial practice is usual in
many human societies up to the present-day.



5. Batik Carmel Burnu’nda Antropojenik
Kalintilar: Aslen antropojenik oldugu diisiiniilen
tag kiimeleri, Carmel Dagi’nin sualtindaki devami
olan Carmel Burnu Levhasi’nda bulunmustur (Fig.
7). Bu Carmel Burnu’nun kuzeybatisinda 13 m
derinlige kadar inen 1.5x1.5 km biiyiikliiglinde
kayalik bir levhadir. Bu kayalik levhada 5-9 m
derinliklerde bazi tas kiimeleri (3-4 m ¢apinda, 0.7
m yiiksekliginde) belgelenmistir. Kiimeler yuvar-
lak ve yari-yuvarlak kiregtasi akarsu taslarindan
olusmaktadir, biiytikliikleri 20-40 cm arasindadir.
Bunlarin insan yapimi olduklari diisiiniilmek-
tedir, ancak ne yazik ki tarihlenememektedirler
clinkdi tarihi belirtecek bir gosterge heniiz yoktur.
Bununla birlikte Carmel kiyisindaki deniz seviyesi
degisiklikleri ve bolgenin Holosen®? sirasindaki
tektonik stabilitesi diisiiniildigiinde (Fig. 24)
bu derinliklerdeki batik antropojenik kalintilar
gilinlimiizden 7000 y1l 6ncesinden daha 6nceki bir
tarihe ait olmalidir. Bu kalintilar kara yapilarmin
kalintilarini temsil ediyor olabilir veya sig su
midye veya deniz kestanesi havuzlari ya da balik
yetistirme ¢iftligi olarak kullanilmig olabilir.

6. Kalkolitik (Giiniimiizden 7300-5600 yil
once) ve Ilk Tun¢ Cag (Giiniimiizden 5600-
4300 y1l 6nce) yerlesmeleri. MO 4. binyilda
Akdeniz tariminin gerektirdigi meyve agaci ye-
tistiriciligi (liziim, badem ve incir) Dogu Akdeniz
Bolgesi’nde sarap {iretimini elverigli duruma
getirerek yerel beslenme bi¢iminin bir pargasi yap-
mistir®®. Bu dénem ayni zamanda ilk bahgecilik
Orneginin ve yogun bir ikincil {iriin tiiketiminin
ortaya kondugu bir donemdir (siit, hayvan kili ve
yiin), diger yandan daha ge¢ bir evrede evcil sigir
ve eseklerden yiik hayvani olarak siirme veya
tasima amaciyla faydalanilmistir®. MO kalibre
edilmis 3000’e gelindiginde, yaygin bir sekilde
“geleneksel Akdeniz beslenme bigimi” olarak
bilinen terimin temelini olusturan, agro-pastoral-
izm (kirsal hayvancilik) ve balikgilig1 birlestiren
tiim unsurlar olusmustur®. O zaman i¢in Carmel
kiyist i¢in 6nerilen deniz seviyesi egrisine gore bir
karar vermek gerekirse (Fig. 24), Kalkolitik yer-
lesmelerin 3-4 m derinliklerde bulunmasi beklenir,
diger yandan ilk Tung Cag1 yerlesmelerinin mak-
simum derinlikleri 2 m olmalidir. Atlit’in kuzey
limaninda (1-2 m derinlikte) bu tip yerlesmelerde-
ki ve olasilikla Kfar Samir merkez bolgesinde de
duvar kalintilarini igeren yetersiz kalintilar belge-
lenmistir.

62 GALILI vd. 2005a.

3 ZOHARY-HOPF-WEISS 2012.
64 MILEVSKI 2016.

%5 GALILI vd. 2002, 2004a, 2004b.

Fig. 15: Bir su kuyusunun
kazilmasini gdsteren bir
¢izim. (IAA)

Fig. 15: A drawing de-
monstrating the excavation
of a water well. (IAA)

Fig. 16: Atlit Yam’da 2011°de bir su kuyusunun kazilmasi.
(I. Grinberg)

Fig. 16: Excavating a water well in Atlit -Yam in 2011. (I.
Grinberg)

Fig. 17: Atlit Yam’da bir kuyunun duvarlarini destekleyen
metal halkalar. (I. Grinberg)

Fig. 17: Metal rings supporting the walls of a well at At-
lit-Yam. (I. Grinberg)
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5. Anthropogenic features on the submerged
Carmel nose: Stone piles, assumed to be anthro-
pogenic in origin, were found on the Carmel Nose
plate, an underwater continuation of Mount Carmel
jutting into the sea (Fig. 7). This is a 1.5x1.5 km
rocky plate located north-west of Cape Carmel,
at water depth of up to 13 m depth. Several stone
piles (3-4 m in diameter, 0.7 m high) were recorded
on this rocky plate at water depths of 5-9 m. The
piles are made of rounded to sub-rounded limestone
boulders, 20-40 c¢m in size. They are assumed to be
human-made features but unfortunately, they can-
not be dated, as no indicative finds were retrieved
so far. However, given the sea-level changes in the
Carmel coast (Fig. 24), and the tectonic stability of
the region during the Holocene®, submerged an-
thropogenic features located in these water depths
should be earlier than 7000 years BP. These features
may represent the remains of terrestrial structures, or
were used as shallow-water shellfish or urchin gar-
dens or fish nurseries.

6. Chalcolithic (7300-5600 BP) and Early
Bronze Age (5600-4300 BP) sites. During the 4th
millennium cal BC, the Mediterranean arboriculture
that entailed the cultivation of fruit trees (grapes,
almonds and figs), was added to the local diet, en-
abling wine production in the Levant®. This period
also showed the earliest vegetable gardening as well
as intensive secondary product exploitation (of milk,
hair and wool),while in the later phase, domestic
cattle and donkeys were exploited as beasts of bur-
den, for traction and for transport®. By 3000 cal
BC, all elements forming the base of the commonly
termed ‘traditional Mediterranean diet’, combining
agro-pastoralism and fishing, were crystallized®.
Judging by the sea-level curve proposed for the Car-
mel coast at this time (Fig. 24), it is expected that
Chalcolithic sites should be found at water depths
of maximum 3-4 m, while Early Bronze Age sites
would be at maximum depth of 2 m. Scanty remains
of such sites, including wall foundations, were docu-
mented in the north bay of Atlit (at 1-2 m depth) and
possibly at Kfar Samir central sector.

62 GALILI et al. 2005a.

3 ZOHARY-HOPF-WEISS 2012.

64 MILEVSKI 2016.

% GALILI et al. 2002, 2004a, 2004b.
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Fig. 18: Atlit-Yam’da bir insan gomiitii. (A. Zaid)
Fig. 18: Human burial in Atlit-Yam. (A. Zaid)

Fig. 19: Cokel-
tilerden karotla
ornek alimi. (E.
Galili)

Fig. 19: Core
sampling of
sediments. (E.
Galili)



E. DENIZ SEVIYESI VE KIVISAL DEGISIMLERIN
YENIDEN OLUSTURULMASI

Deniz Seviyesi Belirtecleri: Denize iligkin arke-
olojik kalintilar siklikla insa edildikleri ve hizmet
verdikleri zamanda kiy1 seridinin konumunu ve deniz
seviyesini kaydederek korur ve bunlar deniz seviyesi
belirtegleri olarak kullanilabilir. Her belirtecin kendi
dogrusu ve smilamasi vardir ve daha yiiksek veya daha
diisiik olas1 paleo su seviyesi yiikseklikleri veya her
ikisi {izerine veri saglayabilir. Ornegin kiy1 kuyulari
islevlerinin oldugu zamana ait olas1 en yiiksek ve en
diistik su tabakasi yiiksekligi ve paleo deniz seviyeleri
tizerine degerli bilgi saglar®. Diger yandan yasanan
zeminler yerlesme zamanindaki olasi en yiiksek deniz
seviyesini gosterir. Deniz seviyesi belirtecleri genel-
likle gorece kara-deniz iligkisi lizerine bilgi saglar. Bu
sekilde kesin deniz seviyesi degisikligi ve bununla il-
iskili kiy1 degisimleri diisiiniildiiglinde, diger yonler de
dikkate almmalidir. Bunlar dikey yerkabugu hareketleri
(tektonik, yapisal veya izostatik), arkeolojik kalintinin
katilagmamigs ¢ozelti igerisinde ¢okmesi, erozyon,
tortulagsma ve ¢okmedir. Tiim bu siirecler arkeolojik
kalintlarmn yerlerini orjinal konum ve yiiksekliklerinden
degistirmis olabilir, bu ylizden mevcut yiikseklikleri
kiiresel Ostatik deniz seviyesi degisimleriyle iliskili ol-
mayabilir. Tiim bunlar1 daha da karmagik hale getirmek
icin herhangi bir arkeolojik belirtegten anlasildig1 iizere
genellikle deniz seviyesindeki gorece degisikligin so-
rumlusu birtakim etkenler olabilir®’.

Paleo kiy1 seridi ve topografisinin modellenme-
si: Israil kiyisinda arkeolojik ve dogal deniz seviyesi
belirteclerinin galisilmasi bolgedeki deniz seviyesi
degisimlerini gosteren tahmini bir egrinin yeniden
olusturulmasini saglamustir (Fig. 24). Ornegin At-
lit-Yam su kuyular1 arazi giiniimiizden 9000 y1l 6nce
bir yerlesimken, deniz seviyesinin gliniimiizdekinden
yaklasik olarak 16 m daha asagida oldugunu gosterir
(Fig. 25), diger yandan Kfar Samir’de bulunan kuyular
giinlimiizden yaklasik 8000 y1l 6nce deniz seviyesinin
gliniimiizdeki seviyesinden yaklasik 9-10 m asagida
oldugunu ortaya koymustur.

Konumdaki degigimler ve kiy1 konfigiirasyonu
yeniden olusturulurken dikkate alinmasi gereken
onemli etkenler tahmini yerel deniz seviyesi egrisi ve
batimetridir. Ancak sonuglar1 biiyiik dl¢iide degistirme
olasiliklarina kars1 bolgedeki tektonik stabilite ve
cokelti paternleri degerlendirilmelidir.

% GALILI- NIR 1993; NIR 1997.
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Antropojenik kalintilarin ¢okerek yikilmasi ned-
eniyle deniz seviyesinin yanli bir sekilde yeniden
olusturulma olasiligin1 bertaraf etmek igin anakayadan
cikartilan taglarla yapilan diizenekler iizerinde
calisilmistir®®. Bolgedeki dikey yerkabugu degisim-
lerinin giddetini degerlendirmek igin {i¢ diisiince
hesaba katilmigtir: 1) yerel deniz seviyesi egrisini
tektonik olarak stabil bdlgelerde olusan global egril-
erle kargilastirmak. Eger bolgede 6nemli bir yerel
¢okme olusmugsa yerel egriyi global egrinin altina
yerlestirmis olmalidir, bunun tersi de dogrudur. 2)
son 4000 y1lda olusan ve simdiki deniz seviyesi yiik-
selmesine neden olan dogal 6zellikler {izerinde ¢aligma
yapmak. Bunlar ¢okelti 6zellikleri (her zaman gelgit
bolgesinde gomiilii olan kumsal kayalari), erozyonla
ilgili 6zellikler (mevcut deniz seviyesinin neden old-
ugu asinma platformlar1 ve dalga gentikleri) ve biyoje-
nik ¢okeltiler (aginma platformlarinda olusan Vermeti-
dae kolonileri) olabilir, 3) Son Interglasiyel déonemde
gomiilii olan kumsal ¢okeltilerinin yiiksekligini kontrol
etmek, yiiksek deniz durumu (MIS 5e izotop evresi).
Tektonik olarak stabil bir bolgede bu ¢okeltilerin ig ke-
nar1 (i¢ bdlgedeki en ¢ok ¢okelti limiti) deniz seviye-
sinden 6-7 m yiiksekliklerde olmalidir (Fig. 3). Deniz
seviyesinin lizerindeki son yiikseklikleri son 120,000
yildaki ortalama dikey yerkabugu degisimleri ile ilgili
bir tahmini deger saglayabilir ve Holosen i¢in tahmini
bir kestirimde bulunulabilir®.

Aymi sekilde iizerinde durulmasi gereken bir nokta
da bir kiy1 seridinin konum ve konfigiirasyonlarindaki
yatay degisimlere mutlaka dikey deniz seviyesi veya
yerkabugu degisimlerinin neden olmadigidir. Kiy1
seridindeki kayma erozyon veya sedimantasyon sonu-
cunda olugabilir. Ornegin Hayfa Kérfezi'nde kiy1 seri-
di giinlimiizden yaklagik 4000 y1l dnce giinlimiizdeki
konumunun yaklagik 4 km dogusundaydi ve o zaman-
dan bu yana deniz seviyesinde herhangi bir degisiklik
olmadan batiya dogru, simdiki konumuna kayd1”.

Bu ylizden batimetri tek basina paleo kiy1 seridinin
yeniden olugmasi igin bir neden olusturmaz. Kuzey
Carmel kiyisinda, yerel deniz seviyesi egrisi arkeolojik
verilerini bolgede yapilan batimetrik haritalardan elde
edilen bilgiler, dipalt1 profili ¢ikarma (sub-bottom pro-
filing) ve su jeti ile yapilan sondajlar ortaya ¢ikarmistir
(bkz. yukarida). Tim bunlar kiymin zaman icerisinde-
ki konfigiirasyon degisikliklerini yeniden insa etmek
i¢in kullanilmugtir (Fig. 26).

¢ Arkeolojik ve jeolojik deniz-seviyesi belirteglerinin kullanimiyla ilgili daha ayrintili bilgi i¢in bk: GALILI vd. 1988, 2005a; GALILI

vd. 2015b; BENJAMIN vd. 2017; GALILI vd. in press passim.
8 GALILI-SHARVIT 1988.

® GALILI vd. 2015b, 2017b.

70ZVIELY vd. 2006.
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E. RECONSTRUCTING SEA LEVEL AND COASTAL CHANGES
Sea-level Markers: Archaeological features asso-
ciated with the sea often record and preserve the
location of the coastline and the sea level at the time
of their construction and functioning, and thus may
be used as sea-level markers. Each marker has its
own accuracy and limitation and may provide data
on higher or lower possible elevations of palaco-sea
levels, or on both. For example, coastal wells
provide valuable information on the elevation of

the water table and the elevation of the highest and
lowest possible palaco-sea levels at the time of op-
eration®. Living floors, on the other hand, can only
provide the highest possible sea level at the time of
occupation. Sea-level markers usually provide infor-
mation on the relative land-sea relation. Thus, when
considering absolute sea-level change and associated
coastal changes, other aspects should be considered.
These include vertical earth-crust shifts (tectonic,
structural or isostatic), settling of the archaeological
feature in unconsolidated sediments, erosion, sed-
imentation and collapse. All these processes could
have displaced archaeological features from their
original elevation and position, so that their present
elevation may not be associated with global eustatic
sea-level changes. To make things more complicated,
usually several factors are responsible for a relative
change in sea level as derived from any archaeologi-
cal marker®.

Modeling the palaeo coastline and its topog-
raphy: The study of archaeological and natural
sea-level markers on the Israeli coast enabled the
reconstruction of an estimated curve depicting the
changes in sea level for the region (fig. 24). For ex-
ample, the water wells from Atlit-Yam suggest that
when the site was occupied ca. 9000 years BP, sea
level was ca. 16 m lower than at present (Fig. 25),
while the wells from Kfar Samir suggest that ca.
8000 years BP, the sea level was ca. 9-10 m below its
present level.

When reconstructing changes in the location and
the configuration of a coast, the estimated local
sea-level curve and the bathymetry are the key fac-
tors to be considered. However, the tectonic stability
and the sediment patterns in the region should be

% GALILI- NIR 1993; NIR 1997,

evaluated, as they can drastically change the results.
In order to eliminate the possibility of biased re-
construction of sea level due to settling and collapse
of anthropogenic features, installations quarried in
the bedrock were studied®®. Three considerations
were taken into account to evaluate the magnitude
of vertical earth crust changes in the region: 1) com-
paring the local sea-level curve with global curves
derived from tectonically stable regions. If a consid-
erable local subsidence had taken place in the region,
it should have placed the local curve below the glob-
al curve, and vice versa, 2) studying natural features
formed during the last 4000 years, that are associated
with the present sea-level elevation. These include
depositional features (beach rocks that are always
embedded in the intertidal zone), erosional features
(abrasion platforms and wave notches associated
with the present sea level) and biogenic deposits
(Vermetidae colonies which develop on the abrasion
platforms), 3) checking the elevation of beach de-
posits embedded during the last interglacial, high sea
stand (MIS 5e isotope stage). The inner edge (The
most inland deposition limit) of these deposits in a
tectonically stable region should be at elevations of
ca. 6-7 m above sea level (fig. 3). Their recent eleva-
tion above sea level may thus provide an estimation
of average vertical earth crust changes during the last
120,000 years and an estimated extrapolation can be
made for the Holocene®.
It should also be noted that horizontal changes in
the location and configurations of a coastline are not
necessarily associated with vertical sea-level or earth
crust changes. Coastline shifting may be the result of
erosion or sedimentation. In Haifa Bay, for example,
the coastline was ca 4 km east of the present coast-
line at ca 4000 years BP, and since then has shifted
westward to its present location, without any change
in sea level™. Thus, bathymetry alone cannot be a
basis for reconstruction of the palaeo-coastline. In
the northern Carmel coast, the local sea-level curve
derived from the archaeological data, the informa-
tion gained from the bathymetric maps, sub-bottom
profiling and jet drilling carried out in the region (see
above). All these were used to reconstruct changes in
the configuration of the coast over time (Fig. 26).

¢For more details on the use of archaeological and geological sea-level markers see GALILI et al. 1988, 2005a; GALILI et al.

2015b; BENJAMIN et al. 2017; GALILI et al. in press passim.
8 GALILI-SHARVIT 1988,

®GALILI et al. 2015b, 2017b,

7ZVIELY et al. 2006,
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F. KIYISAL UYUM VE YERLESMENIN TERK EDILMESi

Weisenberger ve Chouinard bir kiyisal
uyum modeli olusturmustur’’. Diger sorun-
larin yanisira uyum stratejileri ve modern kiy1
toplumlarinin direncini ve zayif yanlarini, yer-
lesme Oncesinde karar verme siirecini, yerlesme
sirasindaki aktivitelerini ve stirekli degisim
igerisinde olan ¢evre nedeniyle kiyida olusan
beklenmedik degisimleri ele almislardir. Cesitli
teknik, bilimsel, yasal, yonetsel, sosyal veya
dogasi geregi fiziksel araglarin kullanilmasini
Onerirler.

Glneydogu Akdeniz’de Orta Paleolitik ve
Epipaleolitik avcr toplayicilarin kiy1 bolgesine
ilgilerinin oldugu anlagilmistir’. Kiyidaki ilk
kalic1 yerlesmenin Atlit-Yam’da gerceklesmis
oldugu belgelendiginde bu durum Canak
Comleksiz Neolitik C (PPNC) dénemde kayma
gostermistir. Bu donemde kiy1 bolgesi gorece
sert bir ortamdi, siirekli su kaynaklarindan
yoksundu ancak yerlesmede belirlenen bitkisel
kalintilarin kanitladig1 gibi bataklik alanlar
vardi. Hemen ardindan tarihi dénemlerden
bilindigi gibi o siralarda olasilikla sitma kiy1
bolgelerini vurmustu”. Angel’in 6nerisine gére™
tarimla ugrasan ilk insan topluluklari arasinda
sitma talasemiye neden oluyordu, 1rsi olan bu
kan bozuklugu karasu hummasindan belirli bir
dereceye kadar korunma sagliyordu. Hershko-
vitz vd.” dogal se¢imin talasemi igin alellerin
sikligini artirarak hizla prehistorik kiy1 sakinler-
inin direncini sitmaya kars1 korumaya baglamig

oldugunu o6ne siirdiiler. Bu kiyidaki yeni sakinler

acisindan avantaj olmalidir ve istemeden kiyiya
uyum saglama olarak goriilebilir.

Bu zahmetli gevreye ilk yerlesenlerin
sikintilar1 kara ve deniz kaynaklarinin gesitliligi
ile telafi edildi. Atlit-Yam gibi denizden birkag
yliz metre igerde bir kiy1 yerlesmesinin denizden
olan uzaklig1 idealdi. Bu konum deniz kaynak-
larina kolay erisim, denizden gelen firtinalara
kars1 da korunma sagliyordu (dogrudan ve
dolayli dalga ve denizden dogru piiskiirme etki-
si). Ustiine iistliik, deniz kaynaklarindan makul
bir uzaklikta ve etkin bir kullanima sahip oldugu
gibi ayn1 zamanda hatir1 sayilir miktarda karasal
kaynaga ve ekin igin ekilebilir topraga da erisim
saglayabiliyordu’s.

7"WEISENBERGER - CHOUIRAD 2015.
2e.g. PORAT vd. 2018; GALILI vd. 2017b.
7»KLIGER 1930; HERSHKOVITZ vd. 1991.
7 ANGEL 1966.

»HERSHKOVITZ vd. 1991.

7 GALILI vd. 2002.
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Fig. 20: Koruma igin kum torbalariyla yerlesme kalintilari-
nin Ortiilmesi. (J. Galili)

Fig. 20: Covering site features with sand bags for protecti-
on. (J. Galili)
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Fig. 21: Atlit Yam’da deniz ve kara kaynaklarinin y1l boyu
tiiketimini gosteren bir grafik. (E. Galili)

Fig. 21: A graph demonstrating year-round exploitation of
marine and terrestrial resources in Atlit-Yam. (E. Galili)

Fig. 22: Neve Yam’da tasla insa edilen bir sist mezar.
(E. Galili)
Fig. 22: A stone-built cist grave at Neve-Yam (E. Galili)
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F. COASTAL ADAPTATIONS AND SITE ABANDONMENT

A model of coastal adaptation was
developed by Weisenberger and Ch-
ouinard’. Among other issues, they
discuss adaptative strategies and the
resilience and vulnerability of modern
coastal communities, decision-mak-
ing prior to settlement, actions taken
during occupation, and adjustment to
unexpected changes occurring on the
coast due to the ever-changing envi-
ronment. They propose various tools
of technical, scientific, legislative,
administrative, social or physical in
nature, to be applied.

In the Southern Levant, Middle Pa-
laeolithic and Epi-Palaeolithic hunt-
ers-gatherers appear to have had some
interest in the coastal zone’™. This
shifted in the PPNC when the first
permanent settlement on the coast took
place as documented at Atlit-Yam.
The coastal region at this time was a
relatively harsh environment, lacking
permanent sources of water but with
marshy areas, as attested to by the
floral remains identified in the site.
Consequently, the coastal areas were
probably infested by malaria at this
time, as they were in historical peri-
ods™. Tt was suggested by Angel™, that
amongst early agriculturalists, malaria
was associated with thalassemia — an
inherited blood disorder that offers
some protection from falciparum ma-
laria. Hershkovitz et al”®. proposed
that natural selection rapidly began

to buffer the resistance of prehistoric
coastal inhabitants from malaria by
increasing the frequency of alleles for
thalassemia. This must have been an
advantage for the new inhabitants of
the coast, and can be seen as an unin-
tended coastal adaptation.

7"WEISENBERGER - CHOUIRAD 2015.
2e.g. PORAT et al. 2018; GALILI et al. 2017b.
7»KLIGER 1930; HERSHKOVITZ et al. 1991.
7* ANGEL 1966.

»HERSHKOVITZ et al. 1991.

7 GALILI et al. 2002.
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Fig. 23: Yerlesik
Neolitik sakinlerin
avcl toplayicilara
gore yeraltini kap-
saml sekilde kul-
lanmasini gésteren
sematik kesit. (E.
Galili)

Fig. 23: Schema-
tic cross-section
demonstrating

the extensive use
of the subsoil by
permanent Neolit-
hic dwellers versus
hunter-gatherers.
(E. Galili)

Fig. 24: Arkeolojik
kalint1 ve jeolojik
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Fig. 25: Yeniden insa edilen yerlesme zamanindaki deniz seviyesini
(gliniimiizden yakl. 9000 y1l dnce) ve kdyiin deniz kiyisindan bir kag yiiz
metre uzaktaki konumunu resmeden Atlit kuzey limani sematik kesiti. (E.
Galili).

Fig. 25: Schematic cross-section of the Atlit north bay depicting the re-
constructed sea level at the time of occupation (ca. 9000 BP) and the loca-
tion of the village a few hundred meters inland. (E. Galili).




Kiy1 diizliigiinde yerlesme sonucunda yeraltt su-
yunun yliksekligine bagl olarak su kuyulari icat
edilmigtir. Bu istila suni, y1l boyunca devam eden bir
su kaynag1 olusturmustur. Deniz seviyesinin yiiksel-
mesinin ardindan kiyida yasayan sakinler Atlit-Yam
kuyusundan da anlasildig1 gibi su kuyularinin tuz-
lanmasi sorununu ¢ézmek zorunda kalmistir’’. Bu
Atlit-Yam kuyularmin tath su seviyesini kuyularin
diplerine tag dogeyerek tabanini yiikseltme yoluyla
gergeklestirilmistir.

Denizin yiikselmesi insanlar1 uyum saglamaya ya
da yerlesmenin konumunu degistirmeye zorlamis-
tir. Daha erken donem Canak Comleksiz Neolitik
C (PPNC) yerlesmesi Atlit-Yam, kiiresel Holosen
nedeniyle sonunda terk edilmis, deniz seviyesi gii-
nlimiiz{in deniz seviyesine gore -16 m’den -8 m’ye
yiikselmistir. Canak Comlekli Neolitik yerlesme-
lerine gore Atlit-Yam Carmel kiyisi agiklarinda
daha derindedir, bu da Canak Comleksiz Neolitik C
(PPNC) sonras1 yerlesmelerin sahilden i¢ bolgelere
ve daha doguda bulunan yeni kiy1 seridine dogru
kaydigini gosterir. Ancak su anki su altinda kalmig
Canak Comlekli Neolitik yerlesmeleri de -8 m’den
bugiinkii seviyesine siiregelen deniz seviyesi yiik-
selmesini takip ederek ayni sekilde terk edilmisti’s.
Canak Comlekli Neolitik sonrasinda bu bdlgede
kiyidaki yerlesme belki de Carmel kiyisi deniz sevi-
yesinin yiikselmesinden dolay1 oldukca darlastigin-
dan ve daha ¢ok bataklik gibi oldugundan daha az
yogundur.

2001-2009 arasinda yaymlanan modeller 21.yiiz-
yilda kiiresel deniz seviyesinde 190 cm’i bulan bir
yiikselme olacagini 6ngérmiistiir”. Arastirmacilar
su sonuca varmistir: “Prehistoryadan beri iklim ve
cevresel degisimlere uyum saglama cabasi insan
topluluklarinin bir 6zelligi olmustur. Deniz seviye-
sindeki ylikselmenin neden oldugu simdiki zorluklar
insanligin daha 6nce karsilastiklarindan oldukga
daha biiyiik bir seviyededir. Insanlar korunma, ba-
rinma, geri gekilme ve 6nlem almayi igeren yeni
yaklasimlara, tekniklere ve stratejilere gereksinim
duyacaklar.”. Arastirmamizda ortaya koyuldugu gibi
sualtindaki prehistorik yerlesmeler gecmisteki deniz
seviyesi degisimleri, insanlarin buna verdigi yanit ve
uyumuyla ilgili degerli bilgiler saglayabilir.

77GALILI -ROSEN 2011.
78 GALILI vd. 2005a, 2008, 2017a, 2017b.
7 WEISENBERGER-CHOINARD 2015: 11, Table 2.2.
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G. SU ALTINDA KALMIS YERLESMELERDE KULTUREL KAYNAK YONETiMi

Su altinda kalmis prehistorik yerlesmelerin yone-
tilmesi ayn1 anda birkag gorevi yerine getirmeyi ge-
rektirir ve stirekli bir aktivitedir. Yasalar, yonetme-
likler, planlama yetkilileri, nazim plan, denetim ve
izleme, degerlendirme ve etki ¢aligmalari, arkeolojik
kazilar ve yiizey arastirmalari, sanayiyle isbirligi ve
kamu bilinciyle ilgisi vardir®.

Arkeolojik ve bilimsel degeri ve essizligi diisii-
niiliirse Israil kiyis1 agiklarinda sular altinda kalmis
olan prehistorik yerlesmelerin in situ korunmasi ge-
rekmektedir ve 6nemli olanlar “diinya kiiltlir miras1”
olarak duyurulmalidir. israil’de sular altinda kalmis
olan prehistorik yerlesmeler “1978 Eski Eserler
Yasastyla” korunmaktadir ve cogunlugu arkeolojik
alanlar olarak duyurulmustur. Buna bagli olarak
herhangi bir kazi, bina veya arazinin bozulmasi
durumunda herhangi bir faaliyet dncesinde Israil
Eski Eserler Kurumu’nun (IAA) yazili izni gerek-
mektedir. IAA yukarida belirtilen faaliyetler igin her
talebi inceleyerek alanin bilinen arkeolojik degerine
ve planlanan aktivitelerin kapsamina ve cinsine gore
degerlendirir. Bu sekilde IAA alanin korunmasi igin
neye gereksinim oldugunu ve arkeolojik bilgileri
belirler.

Buna ek olarak IAA veya delege ettigi kurum
antropojenik girigim (6rn. ingaat, madencilik, kanal
yapimi) veya dogal siireglerle (6rn.erozyon, agiga
¢ikma ve firtinalar) yok olmasi veya hasar gérmesi
beklenen su altinda kalmig eserleri belgelemeyi ve
bunlarla ilgili bilimsel ¢calisma yapmay1 hedefleyen
kurtarma aragtirmalar1 ve kazilar1 yiiriitebilir ve bag-
latabilir.

Bu sekilde dnceden planlanmis islerde, arkeolojik
faaliyetin maliyetleri miiteahitler tarafindan karsila-
nir, dogal siireglerde ise bu tip maliyetleri genellikle
IAA Kkarsilar.

Su altinda kalmis prehistorik kiiltiirel mirasin
korunmasi: Onceki deneyimlere dayanarak bilinen
su altinda kalmis prehistorik yerlesmelerin gevresin-
de yapilacak herhangi bir insaat faaliyetinin yasak-
lanmasi gerektigi onerilmistir. Bu alanlarda degerli
arkeolojik varliklarin y1l boyunca yiizey arastirma-
larinin izlenmesi ve gerektiginde kurtarma kazisi
iistlenilmelidir.

8bkz. GALILI-ROSEN 2010; GALILI-ARNESON 2014; FLATMAN-EVANS 2014; SALTER vd. 2014; STURT vd. 2018; WICK-

HAM-JONES 2010, 2018.
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The first settlers in this exacting environment were
compensated by the diverse terrestrial and marine re-
sources. A coastal settlement placed several hundred
meters inland, such as Atlit-Yam, was at an optimal
distance from the sea. This location enabled easy
access to marine resources and protection against
sea storms (direct and indirect wave and sea spray
impact). Moreover, it was still within a reasonable
and efficient utilization distance from sea resources
and simultaneously, was able to offer access to an
appreciable amount of inland resources and arable
land for cultivation. Occupation of the coastal
plain resulted in the invention of water wells relying
on the high-water table. That invasion established
an artificial, year-round, source of water. Following
sea-level rise the coastal dwellers had to cope with
salinization of water wells, as evident in the At-
lit-Yam well””. This was done by artificially raising
the fresh water level of Atlit-Yam wells by placing
layers of stones in the well and raising its bottom.

The rising sea forced people to adapt or to change
settlement location. The earlier PPNC site of At-
lit-Yam was finally abandoned due to a global Holo-
cene, sea-level rise from —16 m to —8 m bsl. Relative
to the PN sites, Atlit-Yam lies in deeper water off the
Carmel coast, implying that post-PPNC settlements
shifted inland and were re-established on the new
coastline further to the east. However, the currently
submerged PN settlements were also abandoned
following continued sea-level rise, from —8 m bsl to
the present level™. Post-PN occupation of this region
on the new coastline was less intensive, perhaps
because the Carmel coast became quite narrow and
marshier as the sea level rose.

Models published during 2001-2009 have predict-
ed a global sea-level rise of up to 190 cm during the
21th century”™. The authors concluded that: “Adapta-
tion to climate and environmental changes has been
a feature of human societies since prehistory. The
current challenges associated with sea-level rise are
considerably greater than those faced by humanity
before. They will necessitate new approaches, tech-
niques and strategies including: protection, accom-
modation, retreat and precaution”. As demonstrated
in our research, the study of submerged prehistoric
settlements can provide valuable information about

77GALILI -ROSEN 2011.
78 GALILI et al. 2005a, 2008, 2017a, 2017b.
7 WEISENBERGER-CHOINARD 2015: 11, Table 2.2.

past sea-level changes, human response and adapta-
tion.
G. CULTURAL RESOURCE MANAGEMENT OF SUBMERGED SITES

Managing submerged prehistoric sites is a multi-
task and continuous activity. It is associated with
laws, regulations, planning authorities, government
muster planning, inspection and monitoring, assess-
ment and impact studies, archaeological excavations
and surveys, collaboration with industries and public
awareness®.

Given their archaeological and scientific value and
uniqueness, the inundated prehistoric settlements off
the Israeli Mediterranean coast need to be preserved
in situ, and the significant ones should be declared
‘world heritage sites’. In Israel, the inundated pre-
historic settlements are protected under the Law of
Antiquities (1978), and most of them are declared as
protected archaeological sites. As such, any excava-
tion, building or disturbance of the terrain requires a
written permit from the Israel Antiquities Authority
(IAA) prior to any activity. The IAA examines ev-
ery request for any of the aforementioned activities
and evaluates the request according to the known ar-
chaeological value of the site and the extent and type
of planned activities. Thus, the [AA dictates what
is needed to protect the site and the archaeological
information.

In addition, the IAA, or an institution delegated
by it, can conduct and initiate rescue surveys and
excavations aimed at documenting and studying
submerged antiquities expected to be destroyed or
damaged due to anthropogenic intervention (e.g.
building, mining, trenching) or endangered by nat-
ural processes (e.g. erosion, exposure and storms).
In cases of such preplanned works, the costs of the
archaeological activity are covered by the builders,
while in cases of natural processes, such coasts are
usually covered by the IAA.

Protecting the submerged prehistoric cultural
heritage: Based on previous experience, it is pro-
posed that any building activity in areas surrounding
known submerged prehistoric settlements should
be prohibited. In these areas year-round monitoring
surveys, and when needed, rescue excavation should
be undertaken, to prevent loss of valuable archaeo-
logical assets.

8 see. GALILI-ROSEN 2010; GALILI-ARNESON 2014; FLATMAN-EVANS 2014; SALTER et al. 2014; STURT et al. 2018; WICK-

HAM-JONES 2010, 2018.
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Su altinda kalmis prehistorik yerlesmeler (deniz se-
viyesinin 120 m altina kadar) bulundugundan kuskula-
nilan bu alanlarda planlanan projelerin 6nceden IAA’e
bildirilmesi gerekmektedir. Bu alanlarda olusumun
derinligine bagli olarak etki ve degerlendirme aragtir-
malar yiiriitilmelidir. Bunlar uygun siklikta yapilacak
yiizey ve dipalt1 aragtirmalarini igerir. Antropojenik
malzeme igeren veya bu tip kalintilar igerme olasiligi
yiiksek olan arkeolojik alanlar sakinilmalidir ve proje
planlar1 buna uygun bir sekilde degistirilmelidir.

Si1g sahanlhikta insaat caliymasi: Bu ge¢ PPN ve
Canak Comlekli Neolitik toplumlarin yagamis olma
olasilig1 olan 20 m derinlige kadar olan alanlara isaret
etmektedir. Bu tip yerlesmelerde tastan yapilmis yap1
elemanlar1 ve degisik tiirde yerlesme kalintilarinin bu-
lundugu diisiiniiliir. Bu alanlarda 6ne ¢ikan kalintilarin
belirlenmesi igin dalgiglar ve uzaktan yonetilen ci-
hazlarla (ROV, yan taramal1 veya ¢ok 1sinl1 sonarlar)
sik sik yiizey aragtirmalar1 yapilmalidir. Bunlara ek
olarak kiy1 boyunca 50 m’den az olmayan araliklarla
yiiksek ayrimli s1g sismik sistemi (SBP) yapilmalidir.
Su altinda kalmig yerlesmelerin varligina isaret eden
antropojenik izleri siniflandirmak ve {izerinde ¢aligma
yapmak i¢in 25 m araliklarla karot alinmalidir. Bozu-
lacag1 veya planlanan ingaat faaliyetleriyle tamamen
lizerinin kapatilacag diisliniilen alanlarda agmalar
kazilmalidir (50 x50 karede en az bir agma). Buna
ek olarak imar veya insaat projesinin kazma ve agma
calismalar sirasinda bir arkeolojik denetim olmalidir.

Derinligi 20-50 m araligin1 gegen alanlarda da Epi-
paleolitik ve Erken Neolitik avci toplayicilar yasamis
olabilir. Onemli yap1 elemanlarmin bulunmasi bek-
lenmez, bu nedenle deniz dibinde girisim olacak olan
ingaat ve yapi1 ¢aligmalari igin diisiiniilen alanlarda
yiizey arastirmasi ve ayni1 sekilde ancak daha az yogun
sekilde daha yukaridaki s1g derinliklerde dipalt: aras-
tirmasi yapilmalidir. Bunlar yalnizca yiiksek ayrimli
s1g sismik sistemi (SBP) ve karot alma yontemini
icermelidir. Buna ek olarak kazma ve kanal agma isle-
rinde arkeolojik denetim gerekmektedir.

Derin sahanlikta ingaat isleri: Deniz seviyesinin
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50-120 m altindaki derinliklerde diisiiniilen imar ve
ingaatlar ingaat ¢aligmalarinin pargasi gibi arastirilmali
ve kontrol edilmelidir, bu, proje 6ncesi jeoloji ve mii-
hendislik yiizey ve yiizey alt1 arastirmalarini da igerir.
Arkeologlar imara agilmasi diisliniilen alanlarin arkeo-
lojik portansiyelini degerlendirmek igin projenin alin-
dig1 tarihi kullanmalidir. Deniz dibinden alinan ¢okelti
ornekleri antropojenik eser veya kalintilarin varligin
anlamak icin test edilmelidir.

Firtina Sonrasi Yapilan Yiizey Arastirmalari:
Yiizey arastirmasi ve kazi firtinalardan hemen sonra
kiy1 boyunca ve s1g suda yapilmalidir (0-10 m derin-
lik), erozyon ve kum tabakasi diizenli olarak gozlen-
melidir. Bu gegmiste ¢ok basarili olmus bir yontemdir
ve Israil kiyilarinda daha fazla kalinti bulunmasi
olasilig1 ¢ok giicliidiir. Uzun vadede sig sularda agiga
¢ikan tehlikedeki sualti prehistorik varliklart korumak
kum torbalariyla kapatilmali veya iizerindeki kum
tabakasina siirekli kum eklenmelidir.

Kamu Bilincinin Olusturulmasi: Halk sualti kiil-
tiirel mirasina kars1 bor¢lu olma, bu mirasi1 koruma ve
tahribatini 6nleme konusunda devletin bir ortagi ola-
rak diigliniilmelidir. Halkin isbirligini saglamak sarttir,
bu, bilinglendirme ve dalig kuliipleri, amator dalgiglik,
askeri dalgiglik, endiistriyel dalgiglik, okullar ve di-
gerlerinin igbirliginden faydalanmayi da igerir®.

Sonug olarak, Israil’in Akdeniz kiyisi agiklarinda su
altinda kalmais prehistorik yerlesme ve arazilerin son
yillarda yapilan yogun aragtirmalarin diinyanin tiim
gelecek nesilleri i¢in saklanmasi gereken rakipsiz bir
arkeolojik arsiv ortaya ¢ikardigi barizdir. Bu makale-
de anahatlariyla verilen modelin yine essiz kesiflerde
bulunmak igin baska bdlgelerdeki aragtirmacilara
yardimct olacagi umulmaktadir. Sualt1 prehistorik
arkeolojisi iiretken, heterojen ve zengin kiy1 ve deniz
cevrelerini kullanan kiy1 topluluklarinin denizle ilgili
faaliyetlerin heniiz kesfedilemeyen 6zelliklerini ortaya
cikarmalidir. Gelecekteki yogun sualti arastirmalari su
altinda kalmig prehistoryanin diinya prehistoryasina
onemli, siirekliligi olan bir boyutla katkida bulunmasi-
ni1 giivence altina almalidur.

81 Yonetmelikler, yasalar, polige belgeleri, risk degerlendirme ekspertizleri, korunan arkeolojik alanlar, kurumlar ve miizelerle ilgili
ayrintili bilgi i¢in bkz.GALILI ve ARENSON 2014; GALILI ve ROSEN 2010.
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Projects planned in areas that are suspected to
contain submerged prehistoric sites (down to 120
m bsl) should be reported to the [AA in advance. In
these areas, depending on the depth of the devel-
opment, impact and assessment surveys should be
conducted. These include surface and sub-bottom
surveys of suitable intensity. Site containing anthro-
pogenic material, or those having high probability
of containing such remains, should be avoided and
project plans should be changed accordingly.

Shallow shelf construction work: This refers to
areas down to 20 m depth that could have been oc-
cupied by late PPN and PN sedentary Neolithic soci-
eties. Stone-built architectural elements and various
site features are expected to be found in such settle-
ments. These areas should be subjected to frequent
surface surveys by divers and by remotely operated
equipment (ROYV, side scan or multi beam sonars) to
identify protruding features. In addition, along the
coast, sub-bottom profiling should be carried out at
intervals of no less than 50 m. Core samples should
be taken in 25 m intervals to be sorted and studied
for anthropogenic traces pointing on the presence
of a submerged settlements. Trial trenches should
be excavated (at least one trench in every 50 x50
square) in the areas intended to be disturbed or per-
manently covered by the planned construction activ-
ities. Additionally, there should be an archaeological
inspection during digging and trenching works of
the development or building project.

Areas located in depths exceeding 20-50 m could
also have been occupied by Epi-Palaeolithic and
early Neolithic hunter-gatherers. Significant archi-
tectural elements are not expected, thus the areas
intended for building and construction works that
would interfere with the sea bottom should be sub-
ject to surface survey as in the shallower depths
above but the sub- bottom investigations, may be
less intensive. These should include sub-bottom
profiling and core sampling only. In addition, ar-
chaeological inspection is needed while digging and
trenching. Deep shelf construction work: Areas
intended for development and building at depths of

50-120 m should be surveyed and checked as part
of the construction works, including pre-project
geological and engineering surface and sub-surface
surveys. The archaeologists should use the available
date obtained by the project to assess the archaeo-
logical potential of the areas intended for develop-
ment. Samples of sediments dragged from the sea
bottom should be examined for the presence of an-
thropogenic artifacts or features.

Surveys after storms: Survey and excavation
should be conducted after storms in the first instance
along the shoreline and in shallow water (0-10m
depth), with regular monitoring for erosion of sand
cover. This has proved very successful in the past
and it is likely that more remains to be discovered
along the coastline of Israel. For the long term, en-
dangered underwater prehistoric assets exposed in
shallow seas, should be covered by sand bags or pro-
tected by continuous sand nourishment and adding
sand to the overlying sand cover.

Creating public awareness: The public should
be considered as a partner of the state in owing, pro-
tecting, and preserving of the underwater cultural
heritage. Recruiting the public is essential, including
raising awareness and collaboration with diving
clubs, amateur divers, military divers, industrial div-
ers, schools and others®!.

In conclusion, it is evident that the intensive
research undertaken over the past decades of the
submerged prehistoric settlements and landscapes
off the Mediterranean coast of Israel, has provided
an unrivalled archaeological archive that should be
safeguarded for future generations worldwide. It is
hoped that the model outlined in this paper, will aid
researchers in other regions to make similar out-
standing discoveries. Underwater prehistoric archae-
ology should fulfill missing gaps associated with the
maritime activity of coastal communities utilizing
the productive, heterogeneous and rich coastal and
marine environments. Future intensified underwater
research should guarantee that submerged prehistory
will contribute a significant, enduring dimensions to
the study of world prehistory.

8 For further information about regulations, laws, policy documents, risk assessment surveys, protected sites, institutions and mu-

seums, see GALILI and ARENSON 2014; GALILI and ROSEN 2010.
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Fig. 26: Kuzey Carmel kiyisinin kiyisal kon-
figiirasyonunun yeniden insa edildigi bir mo-
del: A) Canak Comleksiz Neolitik C (PPNC)
(glinlimiizden yakl. 9000 y1l 6nce) deniz sevi-
yesi yiiksekligi yaklagik bugiinkii deniz sevi-
yesinin 15 m altindaydi, Carmel Burnu bati
ve dogu sagaklarinda iki kurkar sirtiyla ¢evrili
kayalik bir levhaydi; Atlit ve Haifa arasindaki
kiy1 kayalikt1, kurkar sirtinin riizgar tarafinda
kiytya paralel kara uzantilar1 olustiran lagiin
uzantilar1 bulunmaktaydi; Atlit yarimadasinin
gliney kiyist kumluktu; B) Canak Comlekli
Neolitik sirasinda (giiniimiizden yaklagik
8000 y1l 6nce) deniz seviyesi bugiinkii se-
viyesinin yaklagik 10 m altindaydi, Carmel
burnu levhasimnin bir yan1 suyla kapliydi, batisi
bir ada uzantisiydi, giiney kiyis1 kumluydu

ve kiy1 agiklarinda birkag kiiciik ada bulu-
nuyordu; Atlit’in giiney kiyisi kayalikti. C)
Giiniimiizde kuzey Carmel kiy1s1. Kayalik
Carmel burnu levhasi tamamen suyla kapliy-

— di, buradaki kiy1 kayaliktir dalga agindirma

diizlikleri vardir; glineyde kiy1 kumlu ve

Fig. 26: A model reconstructing the coastal configuration of the northern Car-  diizdiir; Atlit’den giineye kiy1 girintili ¢ikintili

mel coast: A) During the PPNC (ca. 9000 BP) the sea level was ca 15 m bsl,
The Carmel nose was a rocky plate, surrounded by two kurkar ridges on its

ve kayaliktir, kiiglik koylar vardir. Atlit-Yam
yerlesmesi ve Canak Comlekli Neolitik yer-

west and east fringes; the coast between Atlit and Haifa was rocky, with elon- lesmeler su altindadur.
gated lagoons on the lee side of the kurkar ridge that created elongated land

tongues parallel to the coast; the coast south of Atlit peninsula was sandy; B)

During the Pottery Neolithic (ca. 8000 BP) the sea level was ca. 10 m bsl,

The Carmel nose plate was partly flooded, west of it was an elongated island,

the coast to the south was sandy with several small islands off shore; the co-

ast south of Atlit was rocky. C) The northern Carmel coast today. The rocky

Carmel nose plate is totally flooded, the coast there is rocky with abrasion

platforms; to the south the coast is sandy and straight; from Atlit to the south

the coast is indented and rocky, with small bays. The Atlit-Yam site and the

Pottery Neolithic sites are submerged.
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