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Bu arastirma 2004 y1l1 yaz aylarinda, Kalkan batisindaki Patara Plaji dogusundan baslayip, Kas, Finike ve
Tekirova’ya kadar uzanan kiyr alani ve bu bolgedeki adalar c¢evresinden 3.50 ile 30.00 m arasi
derinliklerden derlenmis olan 227 giincel ¢okel 6rnegi lizerinde yiiriitiilmiistiir. Zengin bentik foraminifer
faunasina sahip olan bu 6rneklerden 117 adeti ¢ogunlukla kavkilarinin son localar1 olmak iizere muhtelif
boliimlerinde az veya ¢ok sayida, anormal morfolojik degisim sunan, boyutlari ¢ogunlukla 2-0.5 mm
arasinda degisen iri Textularia, 87 adeti ise sekilsel bozukluk sunan Peneroplis ve Sorites cinslerine ait
bireylere rastlanilmigtir. Rastlanti sonucu gozlenen bu gibi 6zellikler, 227 adet 6rnekten yaklagik yarisinin
boyle bir nitelige sahip olmasi, caligilan bolge ekolojik kosullart igin dikkat ¢ekici bir durum
yaratmaktadir. Bélgede bol miktarda rastlanilan Textularia bocki Hoglund bireyleri diginda Spiroloculina
antillarum d’Orbigny, Coscinospira hemprichii Ehrenberg, Peneroplis arietinus (Batsch), P. pertusus
(Forskal), P. planatus (Fichtel and Moll), Amphisorus hemprichii Ehrenberg, Sorites orbiculus
Ehrenberg, S. variabilis Lacroix, ¢ogunlukta olmak iizere Spiroloculina cf. S. angulata, d’Orbigny,
Planorbulina mediterranensis d’Orbigny bireylerine ait kavkilarda anormal morfolojik gelisimlerin
varligr gozlenmistir. Morfolojik olarak anormallik sunan Peneroplis cinsine ait bireylere ilk kez Ilica
(Cesme-Izmir) giincel ¢okel drneklerinde rastlanilmistir (Sozeri, 1966; Sellier de Civrieux, 1970). Deniz
icindeki 58-59°C degerli sicaksu kaynagi ¢cevresinde ¢ok zengin foraminifer toplulugu gézlenmistir. Keza
bu alanda radyoaktivitenin varligi séz konusudur (Caglar, 1947; Baskan ve Canik, 1983). Bu geng
cokeller sayica fazlalik sunan anormal kavkilara sahip Peneroplis ve Sorites cinslerine ait bireyler
icermektedir. Daha sonra Ilica Plaji kumlar1 ve Karaburun Yarimadasi ¢evresinden derlenmis olan 12 adet
ornekte giincel bentik foraminiferler iizerinde ¢aligma yapilmis ve Ilica Korfezi ile yarimadanin diger
noktalar1 arasinda oldukc¢a farkli foraminifer yasaminin var oldugu ortaya konulmustur (Merig, 1986).
Calismanin amaci biiylik boyutlu ve anormal goriintimlii Textularia, Peneroplis ve Sorites cinslerine ait
fertlerin bu 6zellikleri tagimasinin baglica nedenini arastirmak ve olasi nedenleri ortaya koyabilmektir.

Cesitli arastiricilar tarafindan foraminifer kavkilarindaki morfolojik bozukluklarin baglica nedeninin
giiniimiiz kosullarinda denizlerdeki ¢evre kirliligini olusturan agir metaller ile bunlara baglh kimyasal
kosullar, asir1 tuzlu ortamlar ve denizlerdeki sicak ve soguk su kaynaklarinin i¢germis oldugu muhtelif agir
metallerin oldugu ileri siiriilmiistiir (Geslin vd., 1998, 2002, 2002; Yanko vd., 1998). Halbuki calisilan
bolgede agir metal kirlenmesini olusturabilecek bir sanayi tesisi/tesisleri bulunmamaktadir. Kas
cevresinde yeralan denizigi ve kiyidaki magaralardan alinan 8 su drneginde yalnizca Pb, Cr, Zn, Cu, Cd,
Mn ve Fe gibi agir metaller bulunmustur. Bu durum Ilica Korfezi’'ne gore tam tersi &zellikte olan
kosullar1 olusturmaktadir. Fakat, her iki alandaki CaCO; bollugu Peneroplis cinsine ait kavkilardaki asiri
gelismeyi saglamaktadir. Yine bu alandaki pek¢ok noktada renkli kavkilara sahip bentik foraminiferlerin
varligr kaynak sularmin muhtelif agir mineralleri igerdiginin gostergesidir. Morfolojik bozukluklar
tamamen suyun kimyasal ozellikleri ile ilgili olmalidir. Bati Toroslar’daki 6nemli rezervlere sahip
olmayan baz1 maden yataklarinin bulunusu, bélgede karstik 6zellikteki Mesozoyik kirectaslarinin egemen
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olmast ve deniz ig¢inde pek ¢ok noktada soguk su kaynaklarinin bulunmasi bu konuda etken olarak
diigiiniilebilir.

Diger yandan, 6zellikle turistik acidan 6nem tasiyan bu alanlarda antropojenik atiklar da bir etken olarak
diistiniilebilir. Ayrica bolgede sebze, meyva ve ¢icek yetistiriciligi ile ¢gok genis alanlara yayilmis olan
seralarin varligi, bunlarla ilgili olarak kullanilan bol miktardaki g¢esitli giibre ve hormon etkisi de gézardi
edilmemelidir. Antalya g¢evresi ile ilgili yapilan yeni bir arastirmada karadaki karstik kaynak sularinin
besin tuzu ve normalin {izerinde pestisit igerdigi belirtilmistir (Ekmekei, 2005).
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ABSTRACT

The present study was conducted on the 227 recent sediment samples which were collected in summer
2004, between the depths of 3.50- 30.00 m, on the coastline enclosed by Patara Beach (W Kalkan), Kas,
Finike and Tekirova, as well as the islands in this region. The sediment samples have rich foraminiferal
faunas. In 117 of the sediment samples, large Textularia individuals, usually with 2-0.5 mm in size,
showing abnormal morphologic variations, especially on the last chamber, were observed. In 87 samples
included abnormal Peneroplis and Sorites specimens. These unexpectedly observed abnormal variations
were observed in almost 50% of the 277 samples, suggesting special environmental conditions for the
region. Except the abundant Textularia bocki Héglund individuals, abnormal morphology was also
observed in Spiroloculina antillarum d’Orbigny, Coscinospira hemprichii Ehrenberg, Peneroplis
arietinus (Batsch), P. pertusus (Forskal), P. planatus (Fichtel and Moll), Amphisorus hemprichii
Ehrenberg, Sorites orbiculus Ehrenberg, S. variabilis Lacroix, Spiroloculina cf. S. angulata, d’Orbigny,
Planorbulina mediterranensis d’Orbigny individuals. Peneroplis specimens showing abnormal
morphology have been observed in the recent sediments from Ilica (Cesme-Izmir) for the first time
(Sozeri, 1966, Sellier de Civrieux, 1970). A diverse foraminiferal assemblage has been observed around
the marine hot water spring of 58-59°C (Caglar, 1947, Baskan ve Canik, 1983). These recent sediments
included abundant Peneroplis and Sorites specimens with abnormal test. A more recent has been
performed on the 12 samples collected from Ilica Beach and Karaburun Peninsula, and prominent
differences has been shown in the foraminiferal assemblages of the Ilica Bay and other locations of the
peninsula (Merig, 1986). The aim of this study is to investigate and figure out the possible reasons of the
abnormal test morphology observed in Textularia, Peneroplis and Sorites individuals.

The possible reasons of abnormal test morphology observed in foraminifera has been studied by various
researchers, and the presence of heavy metals caused by marine environmental pollution and related
chemical conditions, hypersalinity, various heavy metals released by marine hot and cold springs have
been proposed as the main reasons of this phenomenon (Geslin et al., 1998, 2002, 2002; Yanko et al.,
1998). However, there is not any industrial plant to cause heavy metal pollution in the study area. Water
samples from 8 coastal and submarine caves were analysed and only Pb, Cr, Zn, Cu, Cd, Mn and Fe
were found as heavy metals. The environmental conditions contradicts with the conditions observed in
Ilica Bay. But, high CaCOjs concentrations observed in both regions explains the over-development of the
Peneroplis tests. In addition to that, benthic foraminifer specimens with coloured tests observed in the
study area indicates the presence of heavy metal minerals in spring waters. Morphological abnormalities
should be related with chemical characteristics of the water. The presence of some mines with
insignificant economical value on the Western Taurus Mountains, the abundance of Mesozoic limestones
with karstic characteristics and a considerable amount of submarine caves and springs observed on the
coastline, are suggested to be the possible factors. On the other hand, anthropogenic discharges can also
be an important factor in this highly touristic area. Besides, green houses, fruit and flower cultivation is
abundant and spreaded to a large area in this region. Fertilizers and hormones highly used in this area
should be taken into consideration as other possible factors. In a recent study, it was shown that karstic
spring waters in Antalya includes nutrients and high concentration of pesticides above normal limits
(Ekmekgi, 2005).
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