INDO-PASIFIK KOKENLI BENTiK FORAMINIFERLERIN DOGU AKDENIZ’DEKI
BASLICA DAGILIM YOLLARI

Engin Meri¢', Baki Yokes”, Niyazi Avsar®, Feyza Dinger?,
Unsal S. Karhan® ve Volkan Demir®
'Moda Hiiseyin Bey Sokak No: 15/4 34710 Kadikéy-Istanbul, Tiirkiye,
’Hali¢ Universitesi, Fen-Edebiyat Fakiiltesi, Molekiiler Biyoloji ve Genetik Béliimii,
Dariilaceze Cad. No.14, 34384 Okmeydani-Istanbul, Tiirkiye, bakiyokes@halic.edu.tr,
3Cukurova Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 01330 Balcali-Adana,
! Adiyaman Universitesi, Egitim Fakiiltesi 02040 Adiyaman, Tiirkiye,
*Istanbul Universitesi Fen Fakiiltesi Biyoloji Béliimii 34134 Vezneciler Istanbul, Tiirkiye,
S[stanbul Universitesi Deniz Bilimleri ve Isletmeciligi Enstitiisti, Miiskiile
Sokak No:1, 34116 Vefa-Istanbul, Tiirkiye.

Israil (Akdeniz kiyilar1), giiney Tiirkiye, dogu ve bat1 Ege Denizi kiy1 alanlarinda gergeklestirilmis olan
farkli calismalarda olduk¢a zengin denilebilecek indo-pasifik ve Kizildeniz kdkenli giincel bentik foraminifer
topluluklart gézlemlenmistir. Yabanct denizel tiirlerin Akdeniz’e girisinde en onemli girig kapisi olan Siiveys
Kanali’nin yanisira, gemilerin balast sularin1 Akdeniz kiyilarina bosaltmasi da dnemli bir vektor olugturmaktadir.
Yerel akintilar ise yabanci tiirlerin Akdeniz igerisinde yayilmasinda etkin rol oynamaktadir. Akdeniz’de tespit
edilmis olan Indo-pasifik kokenli foraminifer tiirlerinin gogunlugu dogu Akdeniz kiyilarinda dagilim
gostermektedir. Ancak Ozellikle Ege Denizi’nin farkli noktalarinda var olan faylara bagh sicak su ¢ikislar
termofilik tiirlerin daha soguk bolgelere de yayilabilmesine olanak saglamaktadir. Ege kiyilarinda goriilen sicak
veya soguk su ¢ikislar ile Tiirkiye’nin Akdeniz sahillerinde sik¢a rastlanan karstik kaynaklar bu alanlardaki bentik
foraminifer toplulugunun cins ve tiir ¢esitliligi agisindan zenginlesmesine yol agmaktadir.

Euthymonacha polita (Chapman) Ege Denizi’'nde bulunmus olan Pasifik Okyanusu kokenli bir
foraminiferdir. Kusadasi (Aydin) ve Ilica (Cesme-Izmir) korfezleri ile Karaburun Yarimadast KB kiyilarinda sikga
gbzlenmesine karsin Akdeniz’deki varligi konusunda heniiz bir bulgu yoktur. Ilica Kérfezi'nde (Cesme-izmir)
bulunmus olan Coscinospira acicularis (Batsch) gerek Akdeniz ve gerekse Ege Denizi Tiirkiye kiyilarinda ilk
olarak rastlanilmis olan Indo-pasifik kokenli bir diger bentik foraminiferdir. Ayrica, iskenderun Kérfezi’nde
oldukca az sayida bulunmus olan Nodopthalmidium antillarum (Cushman)’un Kusadasi Korfezi ile Ilica
Korfezi’ndeki kaynaklar ¢evresinde bol miktarda gdzlenmesi, bu yabanci foraminiferlerin Ege Denizi’nin farkli
derinliklerindeki sicak su kaynaklari ¢evresinde yasam ortami bulduklarini/bulacaklarini ortaya koymaktadir.

Giiniimiize kadar elde edilmis olan veriler, yabanci foraminifer tiirlerinin Siiveys Kanali’n1 takiben Israil
kiyilarma yoneldigi, Liibnan, Suriye ve Giiney Tirkiye kiyilarini izleyerek dogu Akdeniz’den batiya dogru
ilerledigi diisiincesini desteklemektedir. Israil kiyilarinda Hauerina diversa Cushman, Coscinospira acicularis
(Batsch), Amphisorus hemprichii Ehrenberg, Sorites orbiculus Ehrenberg, Epistomaroides punctatus (Said),
Amphistegina lobifera Larsen, Pararotalia spinigera (Le Calvez), Operculina ammonoides (Gronovius) ve
Heterostegina depressa d’Orbigny’nin bulunusu deginilen dagilim paterninin bir diger kamtidir. Dogu
Akdeniz’deki akintilar géz Oniline alindiginda, yakin bir gelecekte Borelis sp., Pegidia lacunata McCulloch,
Epistomaroides punctatus (Said) ve Operculina ammonoides (Gronovius) bireylerinin Iskenderun Kérfezi
cevresinde de gozlenebilecegi diigiiniilebilir.

Elde edilen bulgular yabanci tiirlerin Hatay giineyinden baslayarak Iskenderun Kérfezi’ni takiben batiya
dogru ulagsmis olduklari, noktasal degisik ekolojik 6zelliklerin varligi nedeniyle belirli alanlarda farkl tiirlerle
yayilim sunduklari, bazilarinin Ege Denizi’nin kuzeyine dogru ilerledigini, bazi cins ve tiirlerin belirli noktalarda
asir1 gogalma 6zelligine sahip oldugunu ortaya koymustur.

Tiirkiye kiyilarindan batiya dogru olan dagilim yollar1 olarak mevcut verilerin 15181nda, birinin Girit Adasi
KB’sindan Malta Adasi’na ve bir digerinin de Mora Yarimadast dogu kiyilarini takiben kuzeye yonelip bati Ege
Denizi kiyilarini izleyerek Selanik’e kadar uzandig: sdylenebilir. Akdeniz’in giineyinde ise, yabanci tiirlerin Siiveys
Kanali’ndan batiya dogru Misir, Libya ve Tunus kiyilari boyunca ilerleyerek Malta Adas1 ve Sicilya’ya kadar
ulastig1 da diistiniiliir. Gerek Amphistegina lobifera Larsen ve gerekse Sorites orbiculus Ehrenberg’in Malta ve
Sicilya’ya kadar bu yolllarla yayilmistir.

Sonug olarak, Suveys Kanali’'ndan Akdeniz’e giren yabanci bentik foraminiferlerin de Giiney Anadolu
kiyilar1 tizerinden Bat1 Akdeniz ile Ege Denizi, Marmara Denizi, Karadeniz’e yayilim hatlar1, Kuvaterner’de insan
ve omurgali canlilarin Anadolu iizerinden Avrupa’ya yayildiklar1 go¢ yollarina benzer 6zellik gostermektedir.
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MAIN DISPERSION ROUTES OF INDO-PACIFIC ORIGINATED BENTHIC
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A rich Indo-pacific and Red Sea originated recent benthic foraminifer assemblages have been found on the
coasts of Israel (Mediterranean coast), Southern Turkey and Western Aegean Sea. Suez Canal is the main door for
the entry of the marine alien species to the Mediterranean. On the other hand, the ballast waters disposed from
ships constitutes another important vector. Local currents play an important role in dispersion of the alien species
in the Mediterranean. Most of the Indo-pacific originated foraminifers recorded in the Mediterranean are only
found on the eastern Mediterranean coasts. However, the hot water submarine springs related to the fault lines
found on the Aegean coasts, enable the dispersion of the thermophilic species to colder regions. The hot or cold
water exits found on the Aegean coasts and the karstic springs abundantly observed on the Mediterranean coasts
enrich the benthic foraminifer assemblage in genus and species diversity.

Euthymonacha polita (Chapman) is a Pacific originated foraminifer observed in Aegean Sea. Although it
is abundantly observed in Gulf of Kusadas1 (Aydn), Ilica Bay (Cesme-izmir) and on NW Karaburun Peninsula, it
has not yet been recorded elsewhere in the Mediterranean. Coscinospira acicularis (Batsch) which is found in Ilica
Bay (Cesme-Izmir) is another Indo-pacific originated benthic foraminifer first recorded in Turkish Aegean coasts in
the Mediterranean. Moreover, Nodopthalmidium antillarum (Cushman) which is rarely observed in Gulf of
Iskenderun, is abundantly found around the springs located in Gulf of Kusadasi and Ilica Bay, indicating that these
alien foraminifers have found / will find suitable habitats around the hot water springs at different depths.

The findings suggests that after entering via Suez Canal, the alien foraminifers are dispersed on the coast
of Israel, Lebanon, Syria and Southern Turkey, and then, move towards the west. The observation of Hauerina
diversa Cushman, Coscinospira acicularis (Batsch), Amphisorus hemprichii Ehrenberg, Sorites orbiculus
Ehrenberg, Epistomaroides punctatus (Said), Amphistegina lobifera Larsen, Pararotalia spinigera (Le Calvez),
Operculina ammonoides (Gronovius) and Heterostegina depressa d’Orbigny on the Israeli coasts is another proof
of the suggested distribution pattern. If the local currents in the eastern Mediterranean are taken into consideration,
it is expected that Borelis sp., Pegidia lacunata McCulloch, Epistomaroides punctatus (Said) and Operculina
ammonoides (Gronovius) will appear around the Gulf of Iskenderun in near future.

Our findings show that the alien species has reached the western coast after inhabiting the south of Hatay
and Gulf of Iskenderun. They are found together with the native fauna, of which the species composition changes
locally. Some of the species are dispersed towards the northern Aegean Sea and become extremely abundant in
certain locations.

In the light of the recent data, two routes may be proposed for the dispersion of alien foraminifera from
Turkish coasts towards the west, one is from the NW of Crete Island to Malta, and the other one follows the east
coast of Mora Peninsula, west Aegean coasts and reaches to Thessaloniki on the north. On the south coasts of the
Mediterranean, the alien species may also be dispersed westward from Suez Canal following Egypt, Libya, Tunisia
and reach Malta and Sicily. It is suggested that both Amphistegina lobifera Larsen and Sorites orbiculus Ehrenberg
have dispersed to Malta and Sicily via these routes.

As a result, the alien benthic foraminifers which are introduced to the Mediterranean via Suez Canal
follow the main dispersion routes on the south Anatolian coasts, and move towards the western Mediterranean, the
Aegean Sea, the Sea of Marmara and the Black Sea, which resemble the dispersion pattern of the humans and other
vertebrates from Anatolia towards the Europe in the Quaternary.
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