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Bu ¢alisma, Ege Denizi kuzeydogusunda yeralan Gokgeada ¢evresinden 4, Bozcaada giineybatisindan 1,
Midilli Adas1 dogusundan 1, Antalya giineybatisinda Kalkan, Kas, Kale, Finike ve Kemer arasindaki kiy1
seridinin farkli yerlerinden 43 olmak iizere toplam 49 &rnek iizerinde yiriitiilmiistiir. Bu farkli dort
bolgede renkli kavkilara sahip olan toplam 24 cins ve 41 tiir gilincel foraminifer belirlenmistir.
Gokceada’dan alinan sediman Ornekleri Van Veen Grab-Sampler, digerleri ise serbest dalis yontemi ile
farkli derinliklerden elde edilmistir. Binokiiler mikroskop altinda ayiklanarak fotograflari ¢ekilen siyah,
yesil, sar1 ve kizil-kahve foraminifer kavkilarinin tiimkaya¢ mineralojisi X-1sinlar1 difraktometresinde;
tiimkaya¢ kimyas1 atomik absorpsiyon spektrofotometresinde; dis ylizeyinin kimyasi ise enerji sacilimli
spektrometrede saptanmuistir.

Tiirkiye’yi ¢evreleyen denizler farkl disiplinlerdeki arastiricilar tarafindan ayrintili bigimde incelenmeye
baslanmistir (Meri¢ vd., 2002, 2004). Bunlardan birisi de mineralojik ve biyojeokimyasal arastirmalar
olup; yasadiklar1 ortama duyarli organizmalarin kavkilarinin incelenmesine dayanmaktadir (Yalcin ve
Taner, 1998; Yal¢in vd., 2004). Bu ¢ercevede renkli kavkilara sahip giincel bentik foraminiferlerin
biyolojik, mineralojik ve jeokimyasal ozellikleri belirlenerek; bunlarin ortam kosullari, ekolojik
ozellikleri ve giinlimiizde olusan anomaliler ile olan iliskilerinin incelenmesi bu arastirmanin amacini
olusturmustur.

Kuzeybati Ege Bolgesi’nin hidrografik ozellikleri genellikle Ege-Marmara-Karadeniz arasindaki
morfolojik farkliliklar ve su degisimi ile denetlenmektedir. Bu nedenle bolge Ege ve Karadeniz su
kiitlelerinin fiziksel, kimyasal ve biyolojik 6zelliklerini tasimaktadir. Ege Denizi’nin kuzeydogusunda
yeralan c¢alisma alani1 (Bozcaada ve GoOkgeada civari), jeolojik agidan, bugiinkii konumunu ve seklini
cogunlukla Miyosen’de baglayip Orta-Geg Pleyistosen’e kadar devam eden tektonik-jeomorfolojik
olaylar ve Pleyistosen-Holosen’de egemen olan kiiresel, iklimsel ve deniz diizeyi degisimleri sonucu
kazanmistir (Ergin ve Yemencioglu, 1997). Bat1 Antalya bdlgesinde; gerek ana akarsular gerekse karstik
bozulmus drenaj agi, Bati Toroslar’t kesen sayisiz tektonik cizgiselliklerin etkisiyle keskin dirsekler
gelistirmis, birgok kesimde karstik kanyonlar meydana getirmistir. Bu kesimlerde dolin tabanlarindaki
diidenler vasitasiyla yeraltina yonelen sular, daglik kesimlerin zirvelerinde birikmis olan karlarin eriyen
sular1 ve serbest yagislar karstik yeralti drenaji ile Teke yoresi kiyilarinda muhtelif denizalti1 kaynaklar
olarak Akdeniz’e ulagsmaktadir (Senel, 1997a, b).

Foraminifer kavkilarinda diisiik-yliksek Mg-kalsit ve aragonit en yaygin minerallerdir. Baz1 kavkilarda
dolomite de rastlanmistir. Kavkilardaki kalsitlerin d(104) yansimalar1 2.979-3.035 A, MgCO; miktar
0.33-19.00 % mol arasinda degismektedir. Tiim kavkilarin Mg/Ca oran1 2.95-42.07 ve Sr/Ca oram 1.45-



10.44 arasinda degerlere sahiptir. Bu veriler jeotermometre olarak (Smith vd., 1979; Rosenthal vd., 1997;
Lear vd., 2002; Martin vd., 2002), sirasiyla 8-37 ve 8-135° C arasinda degisen sicakliklara karsilik
gelmekle birlikte, kavkilarin ¢cogunda aragonitin bollugu nedeniyle bu veriler her zaman kullanilabilir
gozikmemektedir. Tiim kavki ve ylizeylerinden elde edilen kimyasal ¢oziimlemelerde maksimum
derisimlerin renkli, minimum derisimlerin renksiz foraminifer kavkilarindan ileri geldigi diisiiniilerek,
degerler normalize edilmistir. Si, Al, Fe, Mn, Mg, Ca, Na, K, Rb, Sr, Li, Ni, Co, Cu, Pb, Zn, Y ve S’deki
degisimler kavkilarin mineralojik bilesimi ile de iliskili olmakla birlikte; 6zellikle metalik elementlerin
miktarlarindaki zenginlesmeler, bu elementlerin kavki yapilarinin nitelik ve niceliklerine bagli olarak
biinyelerinde tutulmasina baglanmaktadir. Deniz tabanindaki aktif faylardan ¢ikan sicak ve/veya karadan
bosalan soguk sularin tasidig1 iyonlarin deniz suyunda zenginlesmeleri ve sonucta bunlarin kavkida bir
anormal kirlenmeye neden olmalari ve/veya canlilar tarafindan yasamlar1 sirasinda ikincil olarak
zenginlestirilmis olmalar: diigiiniilebilir.

Anahtar Kelimeler: Deniz tabani, kavki, X-1s11, anomali.

ABSTRACT

This study was performed on the total forty-nine samples collected from Gokgeada Island surroundings
(four samples), southwestern Bozcaada Island (one sample), eastern Mitilini Island (one sample) in the
northeast of Aegean Sea and in different points of shores among Kalkan, Kas, Kale, Finike and Kemer
(forty-two samples) in the southwest of Antalya City. Total 24 genus and 41 species of recent foraminifers
with colored shells were distinguished in the four different regions. Sediment samples taken from
Gokgeada and the other localities were obtained by Van Veen Grab-Sampler and free diving methods in
different depths, respectively. First, photographs of black, green, yellow and red-brown colored
foraminiferal shells selected under binocular microscope were taken, and then their whole-rock
mineralogy by X-ray diffraction, whole-rock chemistry by atomic absorption spectrophotometry and
outer surface chemistry by energy dispersive spectrometry were determined.

In recent years, seas surrounding the Turkey have been investigated in details by various researchers
from different disciplines (Meri¢ et al., 2002, 2004). Of these, mineralogical and biogeochemical
investigations are based on the shells of organism sensitive to environments (Yalgin and Taner, 1998;
Yalgin et al., 2004). In this scope, this study aims at investigating the relationships between present
anomalies and environmental conditions and ecologic features by revealing the biological, mineralogical
and geochemical characteristics of benthic foraminifers with colored shells.

The hydrographic properties of northwestern Aegean Sea are mainly controlled by morphological and
water depths differences between Aegean-Marmara and Black Sea. For this reason, this region has the
physical, chemical and biological features of mass waters of both Aegean and Black Sea. Geologically,
the study area located in the northeast of Aegean Sea has commonly got its present setting and form by
tectonic and geomorphologic processes from Miocene to Middle-Late Pleistocene and also global,
climatic and sea-level changes dominant to Pleistocene-Holocene (Ergin and Yemencioglu, 1997). Both
main streams and karstic deformed drainage net have developed sharp corners and karstic canyons in
many parts of the western Antalya by effects of numerous tectonic lines cutting the western Taurus.
Waters flowing underground by means of shallow hole on the bottom of the dolines, and also snow-melt
waters from the top of the mountains and rain waters reach Mediterranean in the costs of Teke area as
various submarine springs by means of karstic underground drainage (Senel, 1997a, b).

Low to high Mg-calcites and aragonite are the most common minerals in the foraminiferal shells.
Dolomite is also encountered in some shells. d(104) reflection and MgCQOs contents) of calcites vary
between 2.979-3.035 A and 0.33-19.00 % mole, respectively. Mg/Ca and Sr/Ca ratios of whole shells
have values of 2.95-42.07 and 1.45-10.44. These data always seem not to be useful because of the
abundant aragonite amount in most shells although they correspond to temperatures of 8-37 and 8-135°
C as geothermometer (Smith et al., 1979; Rosenthal et al., 1997; Lear et al., 2002; Martin et al., 2002).
The values are normalized by considering maximum and minimum concentrations are respectively due to
colorful and colorless foraminifer shells in the chemical analyses from whole shells and their surfaces.
The enrichments in amounts of particularly metallic elements concern with absorption depending on
qualitative and quantitative of shell structures although the variations in Si, Al, Fe, Mn, Mg, Ca, Na, K,



Rb, Sr, Li, Ni, Co, Cu, Pb, Zn, Y and S are also related to mineralogical compositions of shells. It can be
considered that the ions transferred into hot waters coming from active faults in the sea-floor and/or the
ions transported with cold waters releasing from land are enriched in the sea, and finally they caused an
abnormal contamination within the shells and/or secondarily richness during metabolism by livings.

Keywords: Sea-floor, shell, X-ray, anomaly.
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