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Bu calisma, Hekimhan Havzasi’ndaki Ust Kretase (Maestrihtiyen) yash Kavakdere
Formasyonu’nun organik jeokimyasal ve organik petrografik yontemler ile hidrokarbon
kaynak kaya potansiyelinin belirlenmesini amaglamaktadir. Bolgedeki sedimanter istif,
Ust Jura-Alt Kretase yash karbonatli kayagclarla baslamakta, Ust Kretase yaslh ofiyolitler ve
volkanik kayaglar, Paleosen yasli evaporitler, Ust Paleosen-Orta Eosen yasli karbonatlar, Ust
Eosen-Alt Oligosen yasli killi ve karbonatli, Oligosen yasli aglomera ve volkanik kayaglarla
devam etmekte olup, Kuvaterner birimlerle son bulmaktadir. Giizelyurt formasyonu (Ust
Kretase) tiimiiyle kirectaslarindan, Kavakdere Formasyonu (Ust Kretase) ise tipik olarak filis
fasiyesinde gelismis kumtasi-silttasi-kiltagi-marn-seyl ardalanmasi ile yer yer de kirectasi
seviyelerinden olusmaktadir.

Kavakdere Formasyonu’nu olusturan marn-seyl (11 adet) ve kirectasi (10 adet) diizeylerinden
sistematik olarak alinan toplam 21 adet yiizey 6rneginin TOC degeri % 0.11-5.92 arasinda
olup, kirectaslarinda organik madde orani diger 6rneklere gore daha yiiksektir (% 1.23-
5.92). Bununla birlikte, 6zellikle arazide koyu gri-siyah renkli gézlenen marn ve seyllerin
organik madde miktarlar1 oldukga diisiiktiir (% 0.13-0.54). Hidrojen indeksi degerleri seyl-
marn diizeylerinde 0-19 mg HC/g TOC, kirectaslarinda ise 528-629 mg HC/g TOC arasinda
degismektedir. Organik madde miktari, tipi ve mineralojik bilesime bagli olarak 6rneklerin
HL OL T___gibi piroliz verilerindeki degisim net bir sekilde izlenebilmektedir. HI-OI, HI-
T ve S2-TOC diagramlarinda &rneklerin biiyiik kismi Tip II (kiregtast) ve Tip II-1II (marn-
seyl) kerojen alaninda dagilmistir. Tim 6rneklerinin kerojen preparatlarinda egemen organik
madde tipinin amorf kerojen oldugu goriilmiistiir (%65-90). Seyl orneklerindeki otsu ve
odunsu organik bilesenler diger 6rneklere gore daha yiiksektir.

Kaynak kaya degerlendirmesi i¢in 6nemli olan S1 degerleri, seyl-marn 6rneklerinde 0-0.02
mg HC/g kaya, S2 degerleri ise 0-0.03 mg HC/g kaya arasindadir. T degerleri ise 423-
496°C arasinda degismektedir. Ozellikle yiiksek T . degerlerinin diisiik organik madde ve
yiliksek mineral maddeye (0zellikle smektit) bagl olarak gelistigi goriilmiistir. Kirectasi
orneklerindeise S1 degerleri2.27-13.59 mg HC/g kaya, S2 degerleri 6.49-37.24 mg HC/g kaya
arasinda olup, T = 416-427 °C olarak belirlenmistir. Jenetik potansiyel degerleri de 6zellikle
seyl-marn o6rneklerinde oldukga diigiik iken (0.01-0.05 mg HC/g kaya), kirectaslarinda daha
yliksektir (8.76-49.29 mg HC/g kaya). HI-T_  grafiginde 6rnekler olgunlasmamis asamayi
isaret etmektedir. Incelenen drneklerin yiizey 6rnegi olmasi1 ve muhtemel alterasyon etkileri
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de piroliz verilerine etki etmis, 6zellikle de ¢ok yiiksek T (496°C) degerlerine neden
olmustur. Spor renk indeksi ise genellikle 3-4 arasinda olup, genel olgunlasma diizeyini
(olgunlagmamis) dogrulamaktadir.

Sonugta, Kavakdere formasyonu’nu olusturan marn-seyl ve kirectasi diizeylerini temsil eden
orneklerin ayriayri organik jeokimyasal ve organik petrografik analizler ile degerlendirilmistir.
Elde edilen verilerin yorumlanmasi sonucunda, bu birimdeki kiregtasi diizeylerinin 6zellikle
organik madde miktar1 ve tipi agisindan miikemmel petrol kaynak kaya 6zelligi tasidigi,
ancak olgunlasmanin tiiriim i¢in yeterli olmadig1 sonucuna vartlmaistir.

Anahtar Kelimeler: Hekimhan Havzasi, Hidrokarbon, Organik Jeokimya, Organik
Petrografi, Kaynak kaya
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ABSTRACT

This study aims to determine the hydrocarbon source rock potential of the Upper Cretaceous
(Maestrichtian) Kavakdere Formation in the Hekimhan Basin using organic geochemical
and organic petrographic methods. The sedimentary sequence begins with Upper Jurassic-
Lower Cretaceous carbonate rocks, passing up through Upper Cretaceous ophiolites and
volcanic rocks, Paleocene evaporites, Upper Paleocene-Middle Eocene carbonates, Upper
Eocene-Lower Oligocene clay and carbonates, Oligocene agglomerates and volcanic rocks
before ending in Quaternary units. The Upper Cretaceous Guzelyurt Formation is completely
limestone while the Upper Cretaceous Kavakdere Formation developed as a typical flysch
facies with sandstone-siltstone-claystone-marl-shale intercalations with occasional limestone
levels.

A total of 21 systematic outcrop samples from the marl-shale (total 11) and limestone (total
10) levels in the Kavakdere Formation had TOC values of 0.11-5.92% with more organic
material in limestone (1.23-5.92%) compared to other samples. In addition, especially in
the field, dark gray-black marls and shales had very low amounts of organic material (0.13-
0.54%). Hydrogen Index values for shale-marl levels varied from 0-19 HC/g TOC and for
limestone varied from 528-629 HC/g TOC. Pyrolysis data, such as HI, Ol and T, , from the
samples were observed to clearly vary according to the amount and type of organic material,
and mineralogical composition. On HI-Ol, HI-T, and S2-TOC diagrams the majority of
samples were distributed in the Type Il (limestone) and Type II-11I (marl-shale) kerogen fields.
In kerogen preparation, the dominant type of organic material was amorphous kerogen in
all samples (65-90%). The herbaceous and woody organic components were higher in shale
samples compared to other samples.

S1 values that are important for the evaluation of source rock, shale-marl samples 0-0.02
mg HC/ g rock, the S2 values are 0-0.03 mg HC/ g rock. T, _values varied between 423-496
°C. It is observed that high T, values, especially, develop linked to low organic material
and high mineral material (especially smectite). In limestone samples SI was 2.27-13.59
mg HC/g rock while S2 values were 6.49-37.24 mg HC/g rock, with T, _determined to be
416-427 °C. While genetic potential values were very low, especially for shale-marl samples
(0.01-0.05 mg HC/g rock), the values in limestone were higher (8.76-49.29 mg HC/g rock).
On the HI-T, _graph samples appeared to indicate immature stage. The examined samples
were outcrop samples and the pyrolysis data may have been affected by possible alteration
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effects, especially causing very high T, (496 °C) values. Spore color index was generally
3-4, confirming the general maturation level (immature).

In conclusion, the samples from marl-shale and limestone levels comprising the Kavakdere
Formation were evaluated individually by organic geochemical and organic petrographic
analyses. As a result of the interpretation of the obtained data, the limestone levels of this unit
have the characteristics of a perfect petroleum source rock, especially in terms of amount
and type of organic material, however it was concluded that the degree of maturation is
insufficient.

Keywords: Hekimhan Basin, Hydrocarbon, Organic Geochemistry, Organic Petrography,
Source Rock
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