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GDA Sinir Petrollerinin Jeokimyasal Degerlendirmesi
ve Suriye Petrolleri ile Korelasyonu

Aysegiil Canatalt

Tiirkiye Petrolleri Anonim Ortakligi, Arastirma Merkezi, Jeokimya Miidiirliigii, Mustafa Kemal
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Gilineydogu Anadolu (GDA) Suriye smirinda yer alan petrol sahalarindan (Camurlu, Yolacan, B.
Kozluca, vs.) derlenen toplam oniki adet petrol 6rnegi cesitli temel ve molekiiler parametreler
kullanilarak jeokimyasal agidan degerlendirilmistir.

Bolge petrolleri, diigiik API graviteli (9.1-14.9°), yiiksek siilflir iceren agir petrollerdir. Diisiik Pr/Ph,
yiiksek Tm/Ts, NH/H, C,4/Cy6 (S+R),C35/C34, diislik yeniden diizenlenmis steran oranlari bu petrollerin
kaynak kayasinin karbonat oldugunu vurgulamaktadir. Ayrica yiiksek Tm/Ts orani ile birlikte yiiksek
pregnan konsantrasyonu, yiiksek gamaseran ve C,7, C,s, Cpg BB steranlarin mevcudiyeti (oo izomerlere
gore) kaynak kaya ¢okelme ortaminin ¢ok tuzlu evaporitik bir ortam oldugunu da isaret etmektedir.
Bolgede bu ozelliklere sahip sedimanlar Cudi Grubu birimlerine aittir. Fakat bugiine kadar bu
birimlerin kaynak kaya potansiyeli tasidigini gosteren jeokimyasal bir veri elde edilememistir.

Bu calismada ayrica, jeokimyasal karakterizasyonu yapilan GDA Smur Petrolleri ile Kuzeydogu
Suriye petrollerini temsil eden Hamza Sahasi’na ait bir petrol jeokimyasal olarak karsilastirilmis, her
iki petrol grubunun benzer oldugu saptanmustir. Sahip oldugu daha yiiksek olgunluk diizeyi nedeniyle
Hamza petrolii, GDA Petrollerine gore daha yiiksek API (20°) graviteye ve daha diisiik siilfiir (% 3)
miktarina sahiptir. Her iki gruba ait molekiiler parametre ve oranlar ise hemen hemen aymidir. Bu
nedenle Tirkiye Sinir Petrolleri ile Kuzeydogu Suriye petrollerinin ayni kokene sahip oldugu, baska
bir deyisle ayn1 kaynak kayadan tiiredigi kanisina varilmistir.

Anahtar Sozciikler: GDA petrolii, Suriye petrolii, petrol-petrol korelasyonu, GC, GC/MS, Cudi
Grubu
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Geochemical Evaluation of Southeast Anatolian Border QOils
and Correlation With Syrian Oils
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Twelve oil samples collected from the oil fields (Camurlu, Yolacan, W. Kozluca, etc.) located in
Southeast Anatolia (SEA), near Surian border (Turkish Border Oils) have been characterized by using
several gross and molecular geochemical parameters.

Oils in this region are heavy, showing low API gravity (9.1-14.9°) and high sulphur concentrations.
Low Pr/Ph, high Tm/Ts, NH/H, C,4/Cy6 (S+R), C35/Cs4 and low rearranged sterane ratios indicate that
the source rock of these oils is carbonate in lithology. Also, high pregnane, high gammacerane
concentrations and the presence of C,;, Cys, Cog PP steranes in higher abundances (compared to oo
isomers) suggest highly saline evaporative depositional environment. The only unit in this region
having these distinct geological characters is Cudi Group units. However, no geochemical data have
been found to date that these units have source rock potential.

Moreover, the studied oils located near Surian border (Turkish Border Oils) have been correlated
geochemically with the Hamza Field oil representing Northern Syria Oils and found that the oils are
very similar. Due to its higher maturity level, Hamza Field oil has higher API degree (23°), lower
sulphur (3%) concentrations compared to those of Turkish Border oils. However, the molecular
parameters are almost the same in two goup of oils. Thus, it has been concluded that the both group of
oils have the same origin, in other words, they have been generated from the same source rock.

Key Words: GDA oil, Syria oil, oil-oil correlation, GC, GC/MS, Cudi Group
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Bakiik-Garzan(.) Petrol Sistemi, GD-Tiirkiye: Jeokimyasal ve Jeolojik
Cahismalar, Bilinen, Bilinmiyen ve Bilinmesi Gerekenler

Kadir Giirgey

Pamukkale Universitesi Jeoloji Miihendisligi Béliimii, 20070 Kinikli, Denizli
(E-posta: kgurgey@pau.edu.tr)

Ekonomik petrol arama ve iiretim programlari yapabilmek i¢in iyi aranmig petrol havzalarinda bir
petrol sistemini olusturan herbir unsurun (element) tam olarak tanimi ve tarifi gerekir. Bu kapsamda
bakildiginda yaklasik 3.5 milyar yerinde petrol rezervine sahip Bakiik-Garzan(.) petrol sistemi i¢in
gereken tanim ve tariflerin eksik kaldigi goriilmektedir. Sahip olunan bu biiylik rezerve ragmen
Ornegin, petrolleri tiireten ana kayanimn aktif tiiriim alaninin tarifi ve tanimu yeterli degildir. Bu petrol
sistemi Batman ve Nusaybin dolaylarinda ¢ok-agir, agir, ve azda olsa kondensat sahalarini igine alir.
Bu ¢alismanin ii¢ amaci vardir: (1) Onceki jeokimya ¢alismalarinin gézden gegirilmesi, (2) Ozellikle
Raman ve Bati Raman sahasi petrollerinin jeokimyasal Ozelliklerinden yola ¢ikarak ana kayaya
yonelik ipuglar elde edilmesi ve (3) Bakiik-Garzan(.) petrol sisteminde bilinenleri, bilinmiyenleri ve
yapilacak ¢aligmalarin tartigilmasi.

Giirgey (1991) tarafindan yapilan jeokimyasal ¢alismaya gore Bakiik-Garzan(.) petrol sistemi iginde
yer alan petroller diisiik API graviteli (12—18), yiiksek NSO lu (>%40), yiiksek kiikiirtlii (1.23-7.20%)
yiiksek viskozitelidir (30—592 cp) ve kapiler gaz kromatogramlarinda rezervuarda olabilecek higbir
alterasyon izi gostermezler. Molekiiler hopan (m/z 191) ve steran (m/z 217) kromatogramlan yiiksek
Co4#/Cpg, C2oNH/C50H, Tm/Ts, diizenli steran / diizensiz steran ve diisiik Cps/C,9 oranlarina sahiptir ve
evaporit-karbonat ve Trias—Jura yash bir ana kayanin izlerini tasirlar. Bakiik-Garzan(.) petrol
sistemine ait cografik uzanim i¢inde bu 6zelliklere sahip tek kayag¢ diziliminin Tria—Jura yash Cudi
Grubu olmasi ilgingtir. Cudi Grubu Nusaybin’de 1600 m, Batman’da ise 400 m kalinliga sahip
dolomit, karbonat, marn, seyl ve anhidrit ardalanmali bir seri olarak alti formasyondan olugsmaktadir.
Bu donemde Cudi Grubu igerisinde ana kaya seviyeleri bulabilmek amaciyla yapilan arastirmalarin
biiyiik bolimii TOC ye dayalidir.

Girgey (1997)’ ye ait petrol-ana kaya korelasyon g¢alismasi, korelasyonlarin daha kabul edilebilir
olmas1 amaciyla sadece Triyas—Jura yasli Cudi Grubu i¢inde yer alan formasyonlardan degil ayni
zamanda Ge¢ Permiyen yasli Gomaniibrik ve Geg¢ Kretase yash Kiradag ve Derdere
Formasyonlari’ndan segilen 6rnekleri kapsamaktadir. Bu ¢alismada, 312 kayag 6rnegi ve 18 agir/cok
agir petrol Ornegi lizerinde yapilan piroliz, latro-Scan, sokslet ekstraksiyonu, GC ve GC-MS
analizlerinden elde edilen sonuglara gore, Orta Triyas Bakiik Formasyon’u s6zkonusu petrollerin en
uygun ana kayasidir. Ancak, bu bulgulara ragmen Bakiik Formasyonu’nun aktif tiiriim alan
bilinmezligini hala korumaktadir.

Bu makalede Bakiik Formasyonun aktif tiiriim alan1 arastirilmaktadir. Bolgenin stratigrafisi ve Raman
ve Bat1 Raman petrollerinden ¢ikan jeokimyasal izler gdzoniinde tutularak agagida verilen 5 kriter test
edilecektir: (1) Agir petrollerinin Cudi Grubu sifir hatti i¢cinde yer almalari, (2) Cudi Grubu’nun
Nusaybin’den Batman’a dogru incelmesi ve neticede Batman’da sadece Bakiik Formasyonu’nun
gozlenmesi, (3) Nusaybin yoresinde Bakiik Formasyon’u oziitlerinin ilgili alanin petrolleriyle ve
ayrica Batman yoresi petrollerinin Nusaybin yoresi petrolleriyle denesiyor olmasi ve ayni kapsamda
Batman ydresi petrolerinin Bakiik Formasyon’u 6ziitleriyle denesebilme gergeginin irdelenmesi, (4)
Genel gozlemler gore bir petrol sistemine ait en yiiksek rezervli sahalarin aktif ana kaya tiiriim
alanlarina en yaki konumda bulunmalar1 ve (5) yiizeyde yiiksek vizkositeli agir/cok agir Raman ve
Bat1 Raman petrollerinin yer altinda uzun mesafeli gé¢ yapamama olasiliginin var olmasi.

Anahtar Sézciikler: GD-Tiirkiye, Raman, Bati Raman, petrol sistemi, ana kaya, Bakiik Formasyonu
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Bakiik-Garzan (.) Petroleum System in SE-Turkey: Geochemical
and Geological Studies, Known, Unknown and Ought to be Known

Kadir Giirgey
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In mature petroleum bearing basins, exact completion, description and delineation of the each element
of a petroleum system is necessary in order to make profitable oil exploration and production
programs. In this context, one of the four petroleum systems of SE-Turkey, Bakii-Garzan (.) petroleum
system of it’s about 3.5 billion barrels of in-place oil reserves deserves more attention than presently
shown. In spite of its huge oil reserves, for example description and delineation of active pod of source
rock is not known. The system contains both extra heavy and heavy oils and minor condensates in
Batman and Nusaybin areas. The purpose of this study is three folds: (1) Overview of previous
petroleum geochemical studies and (2) To study particularly geochemical attributes of Raman, Bati
Raman oils in order to obtain some clues relevant to pod of active source rock area and 3) To discuss
geochemical and geological known, unknown and future studies relevant to Bakiik-Garzan (.)
petroleum system.

Geochemical study by Giirgey (1991) reported that the oils in the Bakiik-Garzan (.) petroleum system
are low API gravity (12—18), high NSO%, high sulfur content (1.23—-7.20%), highly viscose (30-592
cp) oils and show no sign of reservoir alteration on the capillary gas chromatograms. Molecular
hopane (m/z 191) and sterane (m/z 217) chromatograms exhibit high Cy4+/Css, C2oNH/C30H, Tm/Ts
and high regular sterane/diasterane ratios and low C,s/Cy9 ratios implying evaporite-carbonate type of
source rock with a Triassic—Jurassic age. Interestingly, the only rock succession which fulfills these
implications in the geographic extension of this petroleum system is Triassic—Jurassic Cudi Group.
This group contains of series of carbonate, dolomite, marn, shale and anhydride intercalations and
subdivided into six formations by reaching the thickness of 1600 m in Nusaybin and 400 m in Batman
regions. In the following years, great amount of effort have been spent on the determination of specific
source rock horizon of the Cudi Group by looking at TOC contents.

Girgey (1997) accomplished an oil-to-source rock correlation study. In order to make a plausible
correlation study, rock samples were selected not only from the 6 formations present in the Triassic-
Cudi Group but also from the Upper Permian Gomaniibrik, Upper Cretaceous Kiradag, and Derdere
Formations. Results obtained from the pyrolysis, latro-Scan, soxhlet extraction, GC and GC-MS
analyses on the 312 rock samples and 18 heavy/extra heavy oils showed that Middle Triassic Bakiik
Formation is the most suitable source rock unit for the SE-Turkey heavy oils. However, pod of active
Bakiik formation has still remained obscure.

In this communication, we investigate the pod of active Bakiik area On the basis of geochemical
signatures obtained from the Raman and Bat1 Raman oils and stratigraphy of the area, the following 5
criteria will be examined: (1) Heavy oils are located in the Cudi Group zero lines, (2) Cudi Group is
getting thinner from the Nusaybin to Batman areas, as a consequence there is only Bakiik Fm. in the
Batman area, (3) The Bakiik Formation extracts in the Nusaybin area correlate with the oils of the
same area. Oils in the Batman area, on the other hand, correlate to Nusaybin area oils. Hence, Raman
and Bati Raman oils should be correlated with the Bakiik Formation, (4) it is a general believe that oil
fields with their highest reserves (in this case, Raman and Bati Raman oil fields) are found closest to
the pod of active source rock area and lastly (5) at the surface, Raman and Bati Raman heavy/extra
oils with their high viscose nature imply that these oils can not expose to long range migration in the
subsurface.

Key Words: SE-Turkey, Raman, Bati Raman, petroleum system, source rock, Bakiik Formation
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Seyl Kaynak Kayalardan Hidrokarbon Uretiminin Jeokimyasal
Acidan Degerlendirilmesi ve Kantitatif Bir Yaklasim
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Hiisnii Corbacioglu', Atilla Aydemir®, Nihat Bozdogan® ve Ayse Giizel’

! Tiirkiye Petrolleri Anonim Ortakligi, Arastirma Merkezi, Jeokimya Miidiirliigii, Mustafa Kemal
Mahallesi, 2. Cadde, No: 86, 06100 Cankaya, Ankara (E-posta: hcorbaci@tpao.gov.tr)
2T tirkiye Petrolleri Anonim Ortakligi, Arastirma Merkezi, Arama Dairesi Baskanlig,

Mustafa Kemal Mahallesi, 2. Cadde, No: 86, 06100 Cankaya, Ankara

T tirkiye Petrolleri Anonim Ortakligi, Arastirma Merkezi, Arastirma Merkezi Daire Baskanligi,
Mustafa Kemal Mahallesi, 2. Cadde, No: 86, 06100 Cankaya, Ankara

T tirkiye Petrolleri Anonim Ortakligi, Aragstirma Merkezi, Arastirma Merkezi,
Sedimantoloji Miidiirliigii, Mustafa Kemal Mahallesi, 2. Cadde, No: 86, 06100 Cankaya, Ankara

Seyl, sedimanter kayaglar igerisinde oldukca yaygin bulunan, diisiik permeabilitesi ile petrol ve
dogalgazlarin hareketinde bariyer gorevi yapan bir kayagtir. ‘Seyl-gazlar’ ise hidrokarbon tiiretme
potansiyeli bulunan seyl kaynak kayanin icinde, diisiik permeabiliteden dolay1 go¢ edemeyerek
hapsolmus gazlardir. Ozel yéntemlerle iiretilebilen seyl-gazlarin, ekonomik boyutu ve artan enerji
gereksinimi sektorde itibar kazanmasini saglamistir.

Uretim operasyonlarinin yapilabilirligi, jeolojik bilgilerin yan1 sira baz1 jeokimyasal ve sedimantolojik
parametrelere baglidir. Potansiyel kaynak kaya 6zellikleri (organik madde miktari, organik madde tipi,
olgunlugu vb.) ile catlatilabilir litolojik 6zelliklere (kuvars, karbonat, kil igerigi ve tipi vb.) sahip
olmasi, gerekli parametreleri kabaca tanimlamaktadir.

Uretim teknolojisi, kaynak kayanin yatay bir sondaj ile kesilmesi ve gecirimsiz olan seyllerin dzel bir
yontemle catlatililarak rezervuar kayaca dontstiiriilmesi ilkesine dayanmaktadir.

Bir¢ok akademik ¢alismanin yapildigi ve halen yiiksek iiretim degerlerine sahip olan Barnett Seyli’ne,
parametrik benzerlikler gosteren Dadas Formasyonu’nda, seyl-gaz potansiyeli agisindan kantitatif bir

degerlendirme de yapilmistir.

Anahtar Sozciikler: seyl-gaz, organik madde, kaynak kaya, Barnett Seyli, Gliney Dogu Anadolu,
Dadas Formasyonu
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Shale, an abundant sedimentary rock, acts as a natural barrier to migration of natural gas and oil with
its very low permeability. Gas trapped in the shale source rock, with a potential of hydrocarbon
production due to low permeability, is called shale gas. Because of worlds’ economic constrains and
increasing energy demand, shale gas that can be produced only by specilized methods gain significant
esteem in the market.

Applicability of production methods does not depend only on geological information but also some
geochemical and sedimentological parameters. Potential source rock properties (amount of organic
matter, type of organic matter, maturity,etc.) and lithological ability to get fractured (quvars,
carbonate, clay content and clay type) may determine the preliminary requirements.

Production technology relies on source rock into reservoir rock transformation by means of cutting the
source rock via horizontal drilling and fracturing the impermeable shale with a distinctive method.
Dadas Formation showing parametric similarities with Barnett Shale that takes significant place in
literature with its high production rates was also studied from the quantitative production perspective.

Key Words: shale gas, organic matter, source rock, Barnett Shale, Southeast Anatolia, Dadas
Formation
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Piroliz ve CT Scan Analizleri Ile Bitiimlii Seyllerin Ekonomik Degerlendirmesi
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Ham petrol rezervlerinde ve iiretiminde goriilen siirekli azalma ve uzun siireli belirsizliklerle birlikte
artan fiyatlar, arastirmacilar1 ve sirketleri uygun alternatifler gelistirme konusunda motive etmektedir.
Bitiimlii seyller, niikleer ¢oziimler disinda, en gelecek vaat eden alternatiflerden biri olarak gdze
carpmaktadir. Piroliz kosullarinda yapilan degisikliklerin, bitiimlii seyllerden piroliz neticesi elde
edilen siv1 iiriinlerin miktarma ve kompozisyonuna olan etkilerini anlamak, retorting proseslerinin
optimizasyonu agisindan bilyiik 6nem tasimaktadir. Bu ¢alismada dncelikli olarak 1sitma hizinin, son
1sitma  sicakligmin - ve son sicaklikta bekleme siiresinin  piroliz {irlinlerinin miktar ve
kompozisyonlarina olan etkileri incelenmistir. Analizlerde, Tiirkiye’den Himmetoglu ve Hatildag
bolgesi bitiimlii seylleri (kerojen tip-I), Amerika Birlesik Devletleri’nden, Kolorado Green River
bolgesi bitliimlii seylleri (kerojen tip-I, II) kullanilmustir.

Bitiimlii seyl oOrnekleri elementer ve proximate analizleri, X-Isim1 Difraksiyonu (XRD),
Termogravimetri-Kiitle Spektroskopisi (TGA-MS) ve Fourier Transform Kizilétesi (FTIR) analizleri
ile karakterize edilmis olup, Himmetoglu 6rneginin diger 6rneklerden farkli 6zelliklere sahip oldugu;
yiiksek nem ve kerojen igerdigi tespit edilmistir. Ilk analizler ayrica, érneklerin organik ve inorganik
bilesenleri ile de birbirlerinden ayrildigini ortaya koymustur.

Ogiitiilmiis bitiimlii seyl 6rnekleri borusal bir akim reaktoriinde, nitrojen gaz atmosferinde piroliz
edilmislerdir. 10 °C/dk’den 50 °C/dk’ye c¢ikartilan 1sitma hiziyla birlikte Green River bolgesi
orneklerinden elde edilen iiriinlerin miktarlarinda belirgin bir artig goriiliirken, ayni1 1sitma hizi artistyla
birlikte Tiirkiye’den alinan 6rneklerden elde edilen iiriinlerin miktarinda azalma goézlenmistir. Son
1sitma sicakliginin 450 °C’den 550 °C’ye yiikseltilmesiyle, her iki tiir 6rnekten elde edilen {irlinlerin
miktarlarinda artis gerceklesirken, 5 ila 15 dakika arasinda degisen son sicaklikta bekletme
sirelerindeki degisimlerin {iriin miktar1 agisindan kayda deger bir etkisi olmamistir. Degisen piroliz
kosullarinin kompozisyon iizerindeki etkileri Gaz Kromatografisi — Kiitle Spektroskopisi (GC-MS)
analizleri ile Olclilmiis olup, iiriinlerin kompozisyonlar1 arasindaki farkliliklarin, farkli tipteki
kerojenler, farklt mineral matriks yapilart ve inorganik kompozisyonun farkliliklarindan
kaynaklanabilmis olabilecegi seklinde yorumlanmistir.

Bir baslangic ¢alismasi olarak Green River bolgesi bitiimlii seyllerinden ikincisinin karot &rnegi
izerinde, bilgisayarli tomografi (CT) taramasi yapilmig ve seyl matriksi i¢cinde bulunan kerojenin tam
dagilimi gorsel olarak basartyla tespit edilmistir. Ayn1 6rnek daha sonra piroliz Oncesi ve sonrasi
taranarak, kerojen dagilimindaki degisimler incelenmis, kerojenin hidrokarbonlara doniisiimleri
caligilmigtir. Kullanilan bu yontemin yer iistii ve yeralti iiretim kosullarmin laboratuvar olgekli
caligmalarinda kullanilabilecek stratejik bir arag olarak biiylik bir potansiyel tasidig1 goriillmistiir.

Anahtar Sozciikler: bitimlii seyl, piroliz, retorting, bilgisayarli tomografi taramasi, kerojen, retort
petrolii, Himmetoglu, Green River
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Continuous decline and long-term uncertainties in crude oil supplies and production, and increasing
prices motivate researchers and companies to develop viable alternatives to crude oil. One of the most
promising alternatives among non-nuclear sources is oil shale. Understanding the effects of varying
pyrolysis conditions on yield and composition of products from oil shales is a very important issue that
should be addressed for retorting processes optimization. The principal objective of this study was to
investigate impacts of heating rate, final heat treatment temperature and holding time at final
temperature on yield and composition of pyrolysis products. Turkish oil shale samples (kerogen type
I) from Himmetoglu and Hatildag regions and U.S. oil shale samples (kerogen type-I, II) from Green
River in Colorado were used in this study.

Oil shale samples were analyzed by ultimate and proximate analyses, X-Ray Diffraction (XRD) , and
Fourier Transform Infrared (FTIR). Himmetoglu oil shale sample was found to be much different from
the other samples in the two sets. Its high moisture and kerogen contents were revealed by proximate
and ultimate analysis results as well as by FTIR and XRD data. The results from these analyses also
showed differences in chemical constitution of the oil shale samples (in organic and inorganic
components) with in both sample sets.

Ground samples of oil shales were pyrolyzed in a tubular reactor under flowing nitrogen atmosphere.
Increasing the heating rate from 10 to 50°C/min increased the liquid product yield from the U.S. oil
shale samples, while the liquid yield from Turkish oil shale samples decreased with increasing heating
rate in the same range. Increasing the heat treatment temperature from 450 to 550 °C generally
increased the liquid product yield from the oil shale samples, while the holding time at final
temperature (5 to 15 min) did not have any significant effect on the liquid yield. Changes in the
pyrolysis conditions which also possibly affect the composition of the liquid products investigated by
Gas Chromatography — Mass Spectroscopy (GC-MS) analyses. Different responses from oil shale
samples to the changes in pyrolysis conditions can be attributed to the differences in the nature of
kerogen, mineral matrix effect, and in the inorganic composition of the oil shale samples.

A preliminary computed tomography (CT) scan analysis of a selected core oil shale sample from
Green River successfully located kerogen in the shale matrix. The CT scanning of the same sample
before and after pyrolysis showed changes in the distribution of kerogen in the the shale matrix,
indicating the great potential of this technique for monitoring liquid evolution in ex-situ and in-situ
pyrolysis experiments in the laboratory. This information will be very useful particularly for designing
in-situ retorting processes for commercial production of shale oil.

Key Words: oil shale, pyrolysis, retorting, computed tomography scan, kerogen, shale oil,
Himmetoglu, Green River
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Hidrokarbon Aramaciliginda Bir Sayisal Jeolojik Modelin
Acilima Bagh Reflektivite (AVO) Analizi

Canan Ciftci', Zafer Ozer” ve Ziheyr Kamact®

! Stileyman Demirel Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeofizik Miihendisligi Boliimii,
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Yansima sismigindeki izler, yeraltt modelini temsil eden yansima katsayisi serilerinin bir dalgacikla
evrisimi seklinde tanimlanabilir. Gergekte jeolojik farkliliklar iceren herhangi bir siireksizlige gelen
sismik enerji, sinir yiizeyine farkli acilarla gelen P ve tiiremis dalgalarin, hem P olarak hem de diger
dalga tiplerine doniismesiyle yayilmaktadir. Ara ylizeylerden etkilenen enerji yayilimi ortamlarin
yogunlugu, hizi, poission orani gibi elastik ozelliklerin farkliliklarindan etkilenir. iki tabaka ara
ylizeyden gegen dalga yayiliminin tanimini Zoeppritz yapmistir. Yansima katsayilarinin genliginin
degisimi gelis acisina bagl olarak incelendiginde ise denklem olduk¢a karmasik bir hal almaktadir.
Petrol sektoriinde AVO analizi olarak bilinen arastirmalar daha ¢ok denklemlerde ihmaller yaparak
sadelestirilmis halini yaygin olarak kullanmakta ve belirli agilara kadar gegerli olmaktadir. Bu durum
gbz oOnilinde bulundurularak litolojilerin ve kayaglarin gdzeneklerinde bulunan akiskan 6zelliklerinin
tanimlanmasini arastiran AVO analizi 1985 lerden bu zamana sismik arastirmacilarin gézde konusu
haline gelmistir. Bu yontem, hidrokarbon arama, gelistirme ve iretim asamalarinda rezervuar
karakteristiginin belirlenmesinde kullanim agisindan 6nemli yere sahiptir.

Bu yontemin her sahada ayni sonuglar vermesi miimkiin degildir. Basar1 orani sahaya gore yontemin
gelistirilmesi ve kullanilan algoritmalarin, denklemlerin uyarlanmasina baglidir. Bu ¢alismada, bu gibi
ozellikleri arastirmak icin 6zel bir jeolojik model olusturulmus ve bu model iizerinde sismik dalga
yayillimi gerceklestirilerek yapay sismik izler elde edilmistir. Ayrica sentetik kuyu bilgilerinin
korelasyonu ile seyl, gazli kum ve kil-kum ardalanmali tabakalari iceren bir jeolojik model
olusturulmustur. Model iizerinde 230 adet sentetik atis yapilmigtir. Atig sonrasinda 60 katlamali veri
elde edilmistir. Ayrica bu jeolojik model iizerinde diisey kaynak alic1 yontemi uygulanmastir.

Sentetik atiglar ile elde edilen verilere ¢esitli veri-islem agamalar1 uygulanmistir. Elde edilen sismik
kesitler ile diisey kaynak alic1 kesiti arasinda uyum gozlenmistir. Veri-islem asamalarindan sonra
AVO analizine gecilmistir. Analiz sonucunda hesaplanan AVO niteleyicilerinde, gazli kum
seviyelerinde acilimla genligin arttig1 saptanmistir. Ayrica yontemin uygulanabilirligi, gliglii ve zayif
yonleri ortaya konmustur.

Anahtar Soézciikler: jeolojik model, yansima genligi, yansima agisi, kritik ag1, hidrokarbon, kayag
fizigi, AVO niteleyicileri
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AVO Analysis of a Numerical Geology Model in Hydrocarbon Exploration
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Seismic trace in seismic reflection method can be defined by convolution of a wavelet with reflection
coefficients that corresponds to subsurface model. Actually, seismic energy propapagetes as reflected
refracted and converted waves from through geological boundaries. Energy affected at the layer
boundary propagation depends on elastic properties of layers such as density, velocity and Poisson
ratio. Zoeppritz defines waveform difference at a layer boundary between two layers. Equations are
complex if we consider amplitude changes with incident angles. In hydrocarbon exploration AVO
(Amplitude variations with offset) analysis, is done to detect amplitude changes with offset by
degrading equations to simplify them but they are correct for small angles. Considering this situation
the avo analysis method which searches the description of the fluid properties in the rock pores and
lithologies has become popular for seismic specialists since 1985. This method has an important role
for determining the reservoir characterization in the exploration, development and production of
hydrocarbon.

Obtaining same results at every hydrocarbon reservoir is impossible by this method. Success rate
corresponds to development of the method by adopting algorithms and equations. For this purpose
special numerical geological model is created and seismic waveform is calculated for this model and
synthetic seismic traces are created to observe these features effecting amplitudes. This is correlated
by a borehole for modeling gas sand and shale. 230 synthetic shot records and 60 fold data is created.
Also, zero sources to receiver data are obtained.

The data processing has been applied to the synthetic records. Following this, it was seen that the final
section well-matched with zero source-receiver section. AVO analysis has shown that the amplitude
increases with increasing offset. The gassy sand anomalies were also obtained by the AVO attributes.
In addition, the advantages and disadvantages of AVO analysis are defined.

Key Words: geological model, reflection amplitude, reflection angle, critical angle, hydrocarbon, rock
physics, AVO attributes
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Zagros Kivrim-Bindirme Kusaginda Yer Alan Lurestan da (iran)
Degisik Mekaniksel Stratigrafiden Kaynaklanan Farkh Kivrim Tiirleri
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Lurestan (Zagros Kivrim-Bindirme kusagimin kuzeybatisinda) hidrokarbon aramaciliginda ve
iiretiminde uzun bir gegmise sahiptir. Lurestan’in orta kesimindeki kivrimlarin yapisal tiirleri, saha
verilerinden yararlanarak ¢izilmis bolgesel dengeli enine kesitler, jeolojik haritalar, sismik profiller,
stratigrafik ylizey kesitleri, benzetme modellemesi ve kuyu verileri ile ¢alisgilmigtir. Yiiksek Zagros
Fay’indan Dag Onii Faylar’a dogru hazirlanan local denge yapisal kesiti séz konusu alan icindeki
krvrim farklarini agikga gosterir. Paleozoyik sedimanter birimleri ¢alisma alanindaki kivrimlarin tiim
geometrisini (iskeletini) kontrol eder. Buna ragmen, kivrim tiirlerinin yanal ve dikey degisimleri
sedimanter kaya birimlerinin mekanik davranis degisiklilerini gostermektedir. Calisma alaninda
krvrim tiirlerini ii¢ ana yiizey kivrim (decollement) birimi kontrol eder: taban yiizey kivrim birimi (Alt
Paleozoyik sedimanlari), ara yilizey kivrim birimi (Triyasik Dasttak Formasyonu) ve iist yiizey kivrim
birimi ( Pabdeh ve Gurpi Formasyonlari). Bu ana ylizey kivrim birimleri kivrim tiirlerini {ist yapisal
seviyeden derine kadar control eder ve iist tabakalarda gelisen kivrim geometrilerini alt tabakalarda
gelisenlerden ayirir. Gergekten, formasyonlarin fasiyes ve kalinlik degisimleri (Sarvak, Pabdeh, ve
Gurpi Formasyonlari) bolgenin kuzeyinde ve giineyinde iki farkli kivrim organizasyonuna sebep olur
(polyharmonic ve disharmonic). Sonugta, bdlgedeki basarisiz sondaj kuyularmin ana problemi,
ylizeyden derinlere kadar uzanan kivrimlara ait yapisal geometrilerin karigikligindan kaynaklanan ve
uygun verilmeyen kuyu lokasyonlaridir, bu durum gelecekte Lurestan’ daki hidrokarbon arama
aktivitelerinde (yliksek ¢ozlniirlii sismik hatlar kullanilarak) gozoniinde tutulmalidir.

Anahtar Sozciikler: Zagros kivrim ve bindirme kusag1, Lurestan, Iran, kivrim tiirii, yiizey kivrim
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Different Folding Style in Response to Varying Mechanical Stratigraphy
of the Lurestan Region in the Zagros Fold-Thrust Belt (Iran)
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The Lurestan salient (in the NW portion of the Zagros Fold Thrust Belt) has a long history of
hydrocarbon exploration and production. The structural style of the folds from the central part of the
Lurestan salient has been studied by drawing a regional balanced cross section from the field data,
geological maps, seismic profiles, stratigraphic surface sections, analogue modeling and well data.The
regional balanced structural cross section — which is constructed from the High Zagros Fault to the
Mountain Front Fault (the Simply Folded Belt) — highlights the differences in the folding style
throughout the area. The Palaecozoic competent sedimentary unit controls the whole geometry
(skeleton) of the folding throughout the area. However, the lateral and vertical changes in the style of
the folds in the area indicate the influence of variation in the mechanical behavior of the sedimentary
rock units. Three main decollement units controlled the folding style (laterally and vertically) within
the area: the basal decollement unit (Lower Paleozoic sediments), the intermediate decollement unit
(the Triassic Dashtak Formation) and the upper decollement unit (the Pabdeh and Gurpi
Formations).These major decollement units controlled the folding style from the upper structural level
to depth and separate fold geometries developed on the overlying layers from their underlying layers.
Indeed, the thickness and facies changes of the formations (e.g., the Sarvak, Pabdeh and Gurpi
Formations), cause two different folding pattern in the northern and southern part of the region
(polyharmonic and disharmonic folding). Thus, the main problem for unsuccessful drilled wells in the
region is inappropriate well locations due to complexity in the structural geometry of the folds from
the surface to depth that has to be taken into account (by using the high resolution seismic lines) in
future hydrocarbon exploration activity within the Lurestan.

Key Words: Zagroz fold-thrust belt, Lurestan, Iran, folding style, decollement
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Depolanma Diizeninde Tempestitler

Mohammad Ali Kavoosi

National Iranian Oil Company Exploration Directorate, I*" Dead-end, Seoul St.,
NE Sheikh Bahaei Sq., P.O. Box 19395-6669 Tehran, Iran
(E-posta: kavoosi.mohammadali47@gmail.com)

Irandaki Kopet Dagh Havzasi, temel rezervuar birimlerini teskil eden Mozduran Fformasyonunun Ust
Jura karbonatlarinda yerlesmis olan devasa Khangiran ve Gonbadli gaz alanlarina ev sahipligi
yapmaktadir. Formasyon temel olarak kirectasi ve dolomitle birlikte mindr diizeyde marl/seyl ve
evaporitlerden olusmaktadir.

Kopet Dagh havzasindaki Mozduran Formasyonu alt1 istiften meydana gelmistir. Kimmerisiyen
depolanmasi ii¢ tane 3cii dereceden istiften olugmaktadir. Istif sinirlar1 hem tektonik algalma hem de
sediman yiikiiniin birlikte neden olduklar1 deniz seviyesi degisimlerine dayandirilmistir. Khangiran ve
Gonbadli gaz alanlarindaki ana hidrokarbon zonu, Kimmeridgian’m 1. ve 2. istiflerinin HST’lerinde
meydana gelmektedir. Bu calismanin ana konusu tempestitlerdir. Erozyon yiizeyleri, oygular ve
dolgular, belirgin tabanli dereceli tabakalanma, gegisli iist dokanak ve kotii boylanmis pellet kumtasi,
biyoklastik istiftasi and intraklastik kumtasi/istiftagi tempestitler olarak tanimlanmistir ki bunlar
Mozduran Formasyonunun iist kisminda ayirt edilmistir (genel olarak KIM2 and KIM3 istifinin
HST’sinde). Bu yorum intraklastik istif taginin camurtasi ile ardalanma gosterdigi lokasyonlarda
acikca goriilen kesintili fasiyes iliskileri ile desteklenmektedir. Az ¢esitli faunal topluluklar tuzlulugun
artmasi gibi zorlu paleo-ekolojik kosullar1 anlatmaktadir.

Ge¢ Kimmeridgian doneminde Rampa-benzeri profil, asamali olarak havza dolgusunun ilerlemesi
sonucunda genisler ve diizgiin bir hal alir. Havzanin kuzey kisminda, giineydeki sig platformdan
itibaren asamali olarak ilerleyerek denize dogru olan kisimlarin dolmasi nedeni ile yukariya dogru
kalinlagma ve sigilagsma egilimi gostermektedir. Asmali ilerleme ve self sinir1 kaynakli ve daha siklikla
goriilen sediman girisi, sonrasinda yukariya dogru sigilasma egilimine ve gelgit diizliikleri fasiyes
kusagmin daha da ilerlemesine neden olmustur. Cokelme ortamiin kisitlanmasi (depolanma igin
yeterli alanin bulunmamasi) nedeni ile platform siglastikca ve yayvanlastikca, asmali ilerleme
yukartya dogru incelme ve tane boyunda kabalagmasi ile tanimlanir. Mozduran Formasyon istifinin
(KIM2 ve KIM3 istiflerinin HST’si), iist kisimlarina dogru, tempestitlerin varliginin artmasia baglh
olarak yeniden islenme oramida artmaktadir. iklimin ¢ok daha kurak kosullara dénmesi, faunalarin
kademeli olarak yok olmasi ve iskeletsiz yapilarin ve evaporitlerin baskin hale gelmesi sonucunu
dogurmustur. Yiiksek sistem kosullarinda gelgit diizliiklerinin ilerlemesi, daha diizgiin topografyali
karbonat platformunun olusmasina ve yaygin evaporitik depolanmaya neden olur. S1g, genis ve diiz
iist ylizeyli karbonat platformlarindaki HST’ler esnasinda, bu kosullarin firtinadan kaynaklanan
yogunluk akimlarmin etkisiyle meydana gelen tempesit olusumlarini destektekledigi diistintilmektedir.

Anahtar Sociikler: Ust Jura, iran, rezervuar, istif, tempestit
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The Kopet Dagh Basin in NE Iran hosts the giant Khangiran and Gonbadli gasfields at which Upper
Jurassic carbonates of the Mozduran Formation constitute the principal reservoir unit. The formation is
composed mainly of limestone and dolomite with minor marl/shale and evaporites.

Mozduran Formation in the Kopet Dagh Basin is composed of six depositional sequences.
Kimmeridgian deposits are composed of three 3"-order depositional sequences. Sequence boundaries
are attributed to sea level changes induced both by tectonic subsidence and sediment loading. The
main hydrocarbon pay zones at the Khangiran and Gonbadli gasfields occur in the HSTs of the
Kimmeridgian 1 and 2 depositional sequences. Tempestites are the focus of this study. Sedimentary
structures such as erosional surfaces, gutters and pots, graded bedding with sharp basal, gradational
upper contacts and poor sorting in peloid grainstone, bioclastic packstones and intraclast
grainstone/packstones are interpreted as tempestites, which were recognized in the upper part of the
Mozduran Formation (mainly in the HST of the KIM2 and KIM3 sequences). This interpretation is
supported by the discontinuous facies relationships that are expressed at locations where the intraclast
packstones are intercalated with mudstones. The low diversity faunal assemblage implies stressed
palaeo-ecological conditions such as elevated salinities.

Ramp-like profile became wider and smoother as the result of in-filling of the basin by progressive
progradation during the late Kimmeridgian. Thickening- and shallowing-upward trends in the northern
part of the basin are due to gradual filling of the seaways by progradation from the southern shallow
platform. Progressive progradation and more frequent sediment input from nearby shelf margin
resulted in subsequent shallowing-upward trend and more progradation of tidal-flat facies belt.
Progressive progradation is indicated by thinning-up and coarsening-upward as the platform shallows
and widens due to a loss of accommodation. Towards the top of the Mozduran Formation succession
(HST of the KIM2 and KIM3 sequences), reworking increases as the result of increasing occurrence of
tempestites. Climate changes to more arid conditions resulted in gradual extinction of fauna and
domination of non-skeletal grains and evaporites. During highstand systems tracts, tidal-flat
progradation led smoother topography of the carbonate platform and nd widespread deposition of
evaporites. It seems that this condition favoured tempestite formation by storm-generated density
currents during HSTs in the shallow, wide and flattop carbonate platform.

Key Words: Upper Jurassic, Iran, reservoir, sequence, tempestite
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Uretim Serisinin Paleocografyasi ve Stratigrafik Pozisyonu, Azerbeycan

Shikhali A. Babayev ve Elza N. Efendiyeva
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Azerbeycan da en dnemli petrol-gaz iiretiminin yapildig1 Uretim Serisi (US) yiiz y1l1 askin bir siiredir
bir¢ok arastirmacinin ilgi odagi olmustur. Buna ragmen stratigrafik serinin bir¢ok stratigrafik konusu
hala tartigiimaktadir. Makale, US ve US alt1 ve iistii sedimanlarin mikropaleontolojisi, kesin yas, ve
paleomanyetizma ile ilgili verileri s6z konusu edecektir. 3.6—-5.0 Ma énce depolanan US’ nin kesin
yas1 yaklasik 1.4 Ma dir. Kimmeriyen benzeri olan US, alt Pliyosen ile ilgilidir (Akdeniz—iist Zanclean
).

Ayn1 zamanda, Miyosen ile Pliyosen arasindaki smir Pontiyen’nin iistiinden degil, iist kismin i¢inden
gecer.

US petrol-gaz potansiyeli ile ilgili problemlerin ¢dziimii icin, US’nin paleocografik depolanma
ortamini yeniden diizenlemek ¢ok 6nemlidir. Bu amaca ulagmak i¢in, ilgili kayaglarn litolojik
ozellikleri detayl bir sekilde arastirilmis ve mevcut veriler 6zetlenmistir. Bircok US arastirmacisi,
US’nin deltayik kokenli oldugu hipotezini &nermistir. Girdi materyeli eski nehirler (Paleo-Voga,
Paleo-Ural vs.) ve Merkezi-Absheron (Kirmaki vadisi), Jeiranchekmez v.s ismi verilen zirve alti
kanallar yoluyla olur. Bu duruma kanal istikamentinde bolgesel olarak artis gosteren kum boyu
materyal ve orientasyona megilli olmak taniklik eder. US altindaki ve iistiindeki sedimanlardan
kompozisyonu, kalinlig1 ve sedimantasyon orani (¢ok dnemli) ayrilir. Yiiksek sedimantasyon orani,
sedimantasyon sonrasi olan degisiklikleri dnemli derecede etkilemistir ve katajenetik islemlerin geri
kalmasma sebeb olmustur. Cok derindeki rezervuarlarin kapasite-filtrasyon ve biiyiik yataklarin
korunmasini belirlemistir. Kayag-su doygunlugu-eser organik madde arasindaki iligkiler havzadaki
jeolojik-jeokimyasal islemleri etkilemistir.

Makalede iiretim serisinin (US), Azerbeycan (alt Pliyosen—Zanclean) daki stratigrafik pozisyonu
dogrulanmistir.

Anahtar Sozciikler: Azerbeycan, stratigrafi, paleocografya, mikropaleontoloji, kanal, Kirmaki,
petrol-gaz potansiyeli, rezervuar, paleomanyetizma
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About Stratigraphic Position and Palaeogeography
of the Productive Series (Pliocene) in Azerbaijan

Shikhali A. Babayev & Elza N. Efendiyeva

Geology Institute of ANAS, G. Javid Avenue 294, Baku, Azerbaijan (E-mail: elza555@mail.az)

Productive Series (PS) as a main object of oil-gas recovery in Azerbaijan, more than one hundred
years is an object of a close attention of numerous investigators. Despite this, a lot of issues of its
stratigraphy have remain still debatable ones. The paper considered data on micropalaeontology,
absolute age and palacomagnetism both of underlying and overlying deposits and the PS. The absolute
age of the PS was dated ~1.4 Ma and it was formed 3.6—5.0 Ma ago. The PS being the Kimmerian
analogue, is related to the lower Pliocene (large upper part of Zanklia of the Mediterranean Sea).

At the same time, the boundary between Miocene and Pliocene passes not above the Pontian
regiostage but inside its upper part.

To solve problems linked with oil-gas potential of the PS, it is very important to reconstruct the
palaecogeographical setting of it’s accumulation. To achieve the objective, there has been conducted
detailed investigation of lithologic properties of the composing rocks and there has been summarized
existing geological data. Most of the PS investigators proposed a hypothesis about its deltaic genesis.
The input of material was performed by palacorivers (Palaco-Voga, Palaeco-Ural etc.) by
submeridional chutes called the Central-Absheron (Kirmakin valley), Jeiranchekmez etc. This is
witnessed by the presence of local zones of the increased arenosity, inclined to the oriented, in the
same direction as the chutes. The PS differs from the underlying and the overlying deposits by its
composition, thickness and by the sedimentation rate (the most important). The high sedimentation
rate significantly affected the character of postsedimentation changes and became the reason of
retardation of katagenetic processes. This determined preservation of capacity-filtration parameters in
reservoirs even at big depth and formation of large deposits. The interrelation rock — saturating water —
trace organic matter, determined geological-geochemical processes in sedimentary rock basin.

In the paper there has been verified stratigraphic position of the Productive Series (PS) in Azerbaijan
(the lower Pliocene—Zenklian) and there has also been characterized in terms of its formation.

Key Words: Azerbaijan, stratigraphy, palacogeography, micropalacontology, chute, Kirmaki, oil-gas
potential, reservoir, palacomagnetism
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Giliniimiizde {ilkelerin stratejik ve ekonomik gelisimlerinde biiyiik 6neme sahip olan hidrokarbonlar
(Petrol/Bitiim), Tirkiye’de binlerce yil dncesinden itibaren ekonomik ve kiiltiirel agidan 6nemini
korumaktadir. Tiirkiye gibi ekonomik, kiiltiirel ve bilimsel agidan gelismekte olan {ilkelerde artan
niifus ve teknolojik gelismeler enerjiye olan talebin de artmasina neden olmustur. Tiirkiye gibi fosil
enerji kaynaklari bakimindan fakir denecek kadar az potansiyele sahip iilkeler bu kaynaklar
saglayabilmek icin yeni arama sahalari ve arama yontemleri denemek zorundadir. Ozellikle
hidrokarbon aramaciligina iliskin yeriistii ve yeralt1 gelismis arama yontemleri ile biiylik petrol alanlar
belirlenmis ancak artan enerji talebi yeni ve daha kiigiik rezervlerinde bulunmasini gerekli kilmistir.
Bu nedenle hidrokarbonlarin aranmasinda yillardan beri fazla ilgi ¢cekmeyen hidrokarbon sizintilarinin
arastirilmasi ve bunlarin organik jeokimyasal yontemlerle arastirilmasi bu c¢alisma igin temel teskil
etmistir.

Giineydogu Anadolu ve Trakya Havzasi Tiirkiye’nin hidrokarbon potansiyeli olan, petrol ve gaz
iretimi yapilan baglica alanlaridir. Bunlarin diginda iilkenin diger alanlarinda detayli arastirmalara
ragmen heniiz ekonomik gelisme saglayacak bir saha bulunamamistir. Ancak tilkedeki farkli alanlarda
onemli sayida petrol ve dogal gaz sizintilar1 izlenmistir. Bu sizintilarin en 6nemlileri; Sinop-Boyabat-
Ekinveren, Erzurum-Pasinler-Erzurum-Tekman-Katranli, Rize-Cayeli (denizde) petrol sizintilari, Bati
Toros-Antalya-Olimpos (Cirali/Yanartag) Dagi, Hatay-Kizildag dogal gaz sizintisi, Haymana-Polath
sahasinda petrollii kumtaglari, Mut-Ermenek-Silitke’de petrolli kiregtaslar1 ve Diyarbakir (Hazro),
Isparta (Akseki), Van (Kurzot), Adiyaman (Besni), Batman (Raman)’daki asfaltitlerdir.

Bu calismanin amaci yeniden oOrneklenen Tiirkiye’deki petrol sizintilarmin gelismis organik
jeokimyasal yontemler yardimi ile sirasiyla koken, olasi kaynak kaya ve kesfedilmemis hidrokarbon
potansiyelinin her bir inceleme alani i¢in ayr ayr1 degerlendirmesidir.

Yararlanilan organik jeokimyasal yoOntemler; Termo gravimetrik analiz, RE-Pirolizi, Gaz
Kromatografi (GC), GC-Kiitle Spektrometre (MS), Izotop Orani-MS dir. Kimyasal bilesim, n-alkan
dagilimi, steran ve triterpanlar ve izotopik bilesim incelenen alandaki petrol sistemi ile ilgili olarak
degerlendirilmistir. Ankara (Kizilcahamam ve Haymana), Amasya-Glimiishacikdy, Corum-Sungurlu,
Cankir1-Orta, Cankiri-Eldivan, Sinop-Boyabat, Samsun-Bafra, Erzincan-Piilk, Tokat-Niksar, Bolu-
Goyniik, Bolu-Mudurnu, Diyarbakir-Urfa, Gaziantep, Kilis, Adiyaman, Antakya, Van, Erzurum, Mus,
Batman-Diyarbakir alanlarindaki arazi ¢aligmalarina ait ilk degerlendirmeler ve alinan 6rneklere ait
analiz sonuglar1 sunulacaktir.

Anahtar Sézciikler: petrol sizintisi, gaz sizintisi, organik jeokimya, Giineydogu Anadolu Bolgesi
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Hydrocarbons (petroleum, bituminous), posses great importance on strategically and economically
developments of a country, have been known since ancient ages in Turkey. In developing countries
like Turkey; energy demand is increasing due to rapid population growth and technological
developments. The countries have limited or insufficient natural resources should explore and
investigate new resources to supply their energy demand. Most of the big natural resources of the
hydrocarbons have been explored previously but small and deep resources needs to be explored for
this purpose. Therefore, organic geochemical method, exploration technique for hydrocarbons, is used
in this study to investigate hydrocarbon oil seeps.

South-eastern Anatolia and the Thrace basin are the only regions in Turkey, where a certain potential
for hydrocarbons does exist and oil and gas production is currently made. The rest of country does not
provide any economical resources until yet, even though detailed studies have been conducted.
However, a remarkable number of petroleum and natural gas seeps have been reported in different
regions of the entire country. The most important ones are; Sinop-Boyabat-Ekinveren, Erzurum-
Pasinler- Erzurum-Tekman-Katranli, Rize-Cayeli (at sea) oil seeps, West Taurus-Antalya-Olimpos
(Crrali/Yanartag) Mountain, Hatay-Kizildag natural gas seeps, sandstones impregnated with oil at
Haymana-Polath region, limestones impregnated with oil in Mut-Ermenek- Silifke and asphaltites at
Diyarbakir (Hazro), Isparta (Akseki), Van (Kurzot), Adiyaman (Besni), Batman (Raman).

The aim of this study is to investigate resampled oil seeps in Turkey with the help of advanced organic
geochemical methods, in order to determine the origin, the possible source rocks and to figure out
undiscovered hydrocarbon potential of the respective regions. Utilized organic geochemical methods
are Thermo gravimetric analysis, RE-Pyrolysis, Gas Chromatography (GC), GC-Mass spectrometry
(MS), Isotope Ratio-MS. Properties such as, chemical composition, n-alkan distribution, steranes and
triterpanes and the isotopic composition were assigned to the related petroleum system of the
particular area. Results of field studies and sample analyses in Ankara (Kizilcahamam ve Haymana),
Amasya-Gilimiishacikdy, Corum-Sungurlu, Cankiri-Orta, Cankiri-Eldivan, Sinop-Boyabat, Samsun-
Bafra, Erzincan-Piilk, Tokat-Niksar, Bolu-Goyniik, Bolu-Mudurnu, Diyarbakir-Urfa, Gaziantep, Kilis,
Adiyaman, Antakya, Van, Erzurum, Mus, Batman-Diyarbakir regions will be presented.

Key Words: oil seep, gas seep, organic geochemistry, Southeastern Anatolia
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