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Black shales of Cenomanian-Turonian age that are rich in organic matter are exposed in Cataltepe
(Derekdy Formation) and Alakirgay: (Ballik Formation) slices of Antalya nappes. According to their
lithologic characteristics and geological age, these black shales corelate with organic matter-rich
black shales those in the Atlantic and Tethyan realms so called Cenomanian-Turonian boundary
event (CTBE) black shales. In this study, organic geochemical characteristics and source rock
characteristics of black shales from the Derekdy and the Ballik formations were investigated by
using Pyrolysis/TOC, gas chromatography (GC) and gas chromatography-mass spectrometry
analysis.

The black shales from the Derekdy and the Ballik formations are characterized by high total of
organic matter (TOC) (18.76, 29.47%), Potential Yield (PY) (110.88, 178.75 mg HC/g rock) and
hydrogen index (HI) (560, 567 mg HC/g TOC). Pyrolysis and TOC data show that black shales
contain mixture of type I and II kerogen. The n-alkanes have unimodal distributions with
dominancy of low carbon number n-alkanes (C;3-Cy) in gas chromatograms of black shale extracts
and TAR (terrigenous/aquatic ratios) for black shales are quite low. The (Cio+Cy)/Cystriciyclic
terpane ratios which are indicators of terrestrial organic matter input are very low. The black shales
from the Derekdy and the Ballik formations have low Cy/Cs, hopane, diasterane/sterane,
Ts/(Ts+Tm) ratios and sterane distributions of black shales are similar (Cy>C,7>Css). Cos/Cos
tricyclic terpane ratios are high and C»,/C,, tricylic terpane ratio are low for the black shale samples.
Gammacerane, a typical biomarker for saline depositional environment, has been determined in m/z
191 mass chromatograms of all black shales. High C3; R homohopane/Cs, hopane ratios indicate a
marine type of depositional environment for these black shales. In general, the Ballik and the
Derekdy formations have similar data of pyrolysis, GC and biomarker and they are well correlated
to each other. These black shales probably deposited same depositional environment.

Average Tn. value of the Derekdy and the Ballik formations are 416°C and 417°C, respectively.
The production index (PI) and bitumen/TOC ratio for black shales are very low. The isoprenoid/n-
alkane ratios for the black shale samples are very high and there is a peak density in biomarker
region. Low 20S/(20S+20R), BR/(BB+aa) sterane, 22S/(22S+22R) homohopane, diasterane/sterane
and Cy tricyclic terpane /(C,; tricyclic terpane +Csp hopane) and Ts/(Ts+Tm) ratios and high
moretane/hopane ratios were determined for black shales from the Derekdy and the Ballik
formations. These data show that Derekdy and Ballik black shales are immature source rocks.
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Bat1 Toroslarda’ki Senomaniyen-Turoniyen Yash Siyah Seyllerin Organik Jeokimyasal
Ozellikleri

Bat1 Toroslar’da, Antalya Naplari’nin Cataltepe diliminde (Derekdy Formasyonu) ve Alakirgay1
diliminde (Ballik Formasyonu) Senomaniyen-Turoniyen yasli ve organik maddece zengin siyah
seyller yiizeyler. Bu siyah seyler, jeolojik yaslar1 ve litolojik 6zellikleri bakimindan Atlantik-Tetis
bolgesinde bulunan ve Senomaniyen-Turoniyen sinirt olayr (CTBE) siyah seylleri olarak
adlandirilan, organik maddece zengin seyller ile benzer 6zellikte olup, bu seyllerle korele edilmistir.



Bu c¢alismada Derekdy ve Ballik Formasyonu’na ait siyah seyllerin organik jeokimyasal 6zellikleri
ile kaynak kaya ozellikleri Piroliz/ZTOK, GC ve GC-MS analiz yontemleri kullanilarak
degerlendirilmistir.

Derekdy ve Ballik formasyonlarina ait siyah seyller olduk¢a yiiksek toplam organik karbon (TOK)
(%18.76, 29.47), potansiyel iiriin (PU) (110.88, 178.75 mg HC/g kaya) ve hidrojen indeksi (HI)
(560, 567 mg HC/g kaya) degerleri ile karakterize edilmektedir. Piroliz ve TOK verilerine gore
siyah seylerin Tip I ve Tip II kerojen igerdikleri tespit edilmistir. Gaz kromatogramlarinda tiim seyl
ornekleri diisiik numarali n-alkanlarin (C3-Cy) yliksek numaralilara gére ¢ok daha baskin oldugu
unimodal dagilim gostermekte olup, TAR (karasal/sucul orani) degerleri oldukga diisiiktiir. Karasal
organik madde girdisini yansitan (C,o+Cy)/Cys trisiklik terpan orami oldukca diisiiktiir. Her iki
formasyona ait bitiimli seyller de diisiik C,/Csp hopan, diasteran/steran, Ts/(Ts+Tm) oranlarina
sahip olup, C,>C,7>Cys seklinde bir steran dagilimi gozlenmektedir. Biitliin siyah seyl O6rnekleri
yiiksek C,4/Cy; ve diisiik C»/Cy; trisiklik terpan oranlarina sahiptir. Cokelme ortaminin tuzlulugu
i¢in belirleyici bir biyomarker olan gamaseran siyah seyler i¢in yiiksek degerlerde kaydedilmistir.
Yiiksek C5R homohopan/Cs, orani siyah seyller i¢in denizel bir ¢cokelme ortamina isaret etmektedir.
Genel olarak Ballik ve Derekdy siyah seylleri piroliz, GC ve biyomarker verileri bakiminda
birbirleri ile oldukga iyi bir korelasyon sunmakta olup, muhtemelen ayn1 havzada ¢okelmiglerdir.
Derekdy ve Ballik formasyonlarina ait seyllerin ortalama Tr.x degerleri sirasiyla 416°C ve 417°C
olarak belirlenmis olup, iiretim indeksi ve bitliim/TOK degerleri de oldukc¢a diisiiktiir. Siyah seyller
olduk¢a yiiksek isoprenoid/n-alkan oranina sahip olup, gaz kromatogramlarinda biyomarker
bolgesinde pik yogunlugu goézlenmektedir. Siyah seyler i¢in oldukga diisiitk 20S/(20S+20R), BR/(BP
+a0) steran, 22S/(22S+22R) homohopan, diasteran/steran ve C,; trisiklik terpan/(Cus trisiklik
terpan+Cso hopan) ve Ts/(Ts+Tm) oran1 ve oldukca yiiksek moretane/hopane orani tespit edilmistir.
Bu verilere gore siyah seyller olgunlasmamis kaynak kaya 6zelligindedir.
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