BUCU - KILBAS (ADANA) BOLGESININ JEOLOJiSi
VE PETROL iIMKANLARI

Zati TERNEK *

O Z E T — Etiid sahasit Adana'nm takriben 30 km. kadar kuzeyinde ve
Seyhan nehri dogusundadir. En yiiksek arazi 375-400 m. rakimlidir. Bii"sahada
Tersier ve Kuaterner arazileri vardir, Tersier tabakalari Miosén vé Pliosen ya-
sinda olmak tUzere ayrilabilmistir«

Miosen gri renkli marnlarla baglar, Foley'in st shale'lerine te-
kabiil eder. Gri renkli marn, kesif, yer yer konkoidal, bazan safihali, bazal ince
catlakli, bazan ince kumtasi seviyelidir. Bunlar Ust Helvesien veya Tortonien
yasmdadirlar®* Kalinlik sahamiz disinda kalanla birlikte 1500 m. dir.

Gri renkli marnlar lizerine konkordan olarak capraz tabakali1, biraz
konkresyonlu kumtasglar:1 gelir. Mebzul mikrofosili havidir. Bunlar
kismen Foley'in «list kumtasi» tabakalarina muadildir. Bu kumtaslarinm st
seviyelerinde pembe ve kirmizi renkli kumtaslar1 Adana bolgesinin diger kisim-
larindaki gecit tabakalarina c¢ok benzerler. Capraz tabakali ve konkresyonlu
kumtasi formasyonunun mecmuu kalinligr 1500-1700 m. dir. Serinin yas1i Tor-
tonien, hattd kismen Ust Tortoniendir.

Bu formasyon tizerine de sari1i renkli, marnlt kumtasiar1 ve
mavi marnlar adim verdigimiz tabaka serisi hafif diskordansla oturur. Bu
tabaka serisinin vasati kalinlign 1130 m. dir. 750-1700 nu kalinlikta olan
yerleri de vardir. Bu formasyon da mikro ve makro fos.Uce zengindir ve fosillere
gore Sarmasien-Ponsien yasindadir.

Buraya kadar kaydedilen Miosen serisi lizerinde tam bir zaviyeli diskor-
daiisla Pliosen yasinda gol kalkerleri veya konglomera ve kumtaslar1 bulunur.
Gol kalkerleri fosillidir.

Etid sahamizda Kuaternere ait taraca rusuplari, Kkalisler, eski ve yeni
aliivyonlar vardir.

Bu saha biri Tortoniende digeri Tortonien sonunda olmak tlizere gayet
hafif gecen iki kiigiik volkanik faaliyete sahne olmustur.

Helvesien, Tortonien denizleri hareketli ve 1lik, bol uzviyet yasamasina
musait bir denizdi, derinligi zaman zaman degismistir. Yer yer somatr karak-
terli, nihayet tatli su ve karasal olmustur.

Miosen denizlerinde, kronolojik sira ile : 1. gri renkli marnlar, 2. ¢apraz
tabakali biraz konkresyonlu kumtaslari, 3. sar1 renkli marnli kumtaslar1 ve mavi
marnlar tortulanmislardir*

 Maden Tetkik ve Arama Enstitiisi»
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Miosen denizinin hareketli ve ceryanli bir deniz oldugunu ig¢inde tesekkiil
eden rusuplarin incelenmesinden istidlal ediyoruz.

Helvesien-Tortonien tabakalari birlikte iltivalanmislardir  (Styrien safhasi).
Miiteakiben Alp orojenezi Sarmasien-Ponsien tabakalarini da iltivalandirmistir
(Rhodanien safhasi) » Pliosen tabakalar1 da (Valaque iltiva safhasi) ile iltiva-
lanmistir» Bu iltivalarla: 1 - Tululer”® 2-Evresim Usagi - Turunclu, 3 - Mustafali,
4 - Kizilkas-Karga Keke¢ antiklinalleri tesekkiil etmistir.

Bu antiklinaller 2.5x3.5 km. veya 1.5x10 km. capindadirlar. Tabaka me-
yilleri 3-8 derece, bazan 10-20 derecedir, istikametleri NE-SW, WWN-EES

veya E-W dir. Iltiva tazyiki NNW dan gelmistir.

Antiklinaller tek tarafli serbest bir virgasyon teskil etmis gibi bir vaziyet
arzederler. Sahada buyik faylar yoktur. En c¢ok 1-15 km. uzunlukta birkag

fay vardir. Fay atimlar1 da azdir.

Capraz tabakali® kismen Kkonkresyonlu olan tabakalar petrol hazne tasi
olabilirler» Marnli kisimlart ana tas olabilir. Bu formasyonda veya buna oOrti
olabilecek Sarmasien-Ponsien yasindaki marnlarda bazi antiklinaller mevcuttur.

Netice o1larakj mintakamizm yakininda kuzeyde Topalli'da Helvesien
yasindaki marn ara tabakali kumtasi formasyonunda petrol emareleri gorilmiustiir.

Etiid sahamizda petrol imkénlar1 kismen vardir,

GIRIS

Bu etuidlerin stratigrafik bakimdan aydinlanmasina Dr. Lit>
fiye (Eriinal) ERENTOZ yardim etmistir® keza koraylarm tayinini
de Dr Cahide (Unsalaner) KIRAGLI yapmustir. Mikrofosillerin
tdyinini de Dr. TURNOVSKY yapmuistir. Bu meslekdaslarima te-

sekkiir ederim

Arazi calismalarim)za kismen istirak eden Fikret KIRANER'e
yardimindan ve iyi arkadashgindan oturti tesekkiiri bor¢ bilirim.

FIZIYOGRAFIK ANA HATLARI

Bolgenin Orografisi ve Hidrografisi
Etiid sahamiz Adana'nm takriben 30 km. kuzeyindedir* Sey-
han nehri ile Adana-Kozan yolu arasinda kahr, Catalan’dan
Boztepe hatt1 kuzey kismuim Kizilkas koyunden E»W istikame-
tinde gecen hat da guneyini sinirlar (Levha I).
Mmtakada biiyiik arizalar yoktur, tepeler vardir. Tiiliiler’den

takriben E-W istikametinde gecen hattan itibaren arazi kuzeye ve
guneye uzaklastikca alcalir. En murtefi noktalar 375-400 m. clir*
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Cemrek tepe” Bucgu tepe, Salniz tepe (334 m*), Cakal tepe
(305 m,), Yel Degirmeni tepe;, Deve tepe mmtakanm baglica yuk-
seklikleridir.

En onemli akarsu Seyhan nehridir. Diger akarsular dereler-
den ibaret olup yazin kururlar. Derelerin hepsi Seyhan nehrine
katilirlar* Baglicalari : Uludere, Acigol dere, Ugglilli dere, Canak
Pinar deresi;, Turunglu dere, Delicay deresi” Kesmikii dere® Urgan
Sivrisi deresi ve Asmali Dut deresidir*

STRATIGRAFI

Tersier ve Kuaterner yasindaki araziler mevcuttur.

1 — Tersier: Sahanin hemen 3/4 Unu teskil eder. Miosen ve
Pliosen tesbit edilmistir.

Miosen: Miosen arazisi de gri marnlar/ c¢apraz tabakali
ve konkresyonlu kumtaslan ve marnlar diye mubhtelif seviyelerde
muhtelif litolojik durumda olarak tesbit edilmis ve bu sekilde
tasnif edilmistir (Levha I, II).

Gri Marnlar: Bolgenin kuzeyinde bulunup en yash ara-
zisidir. Bu marnlar gri renkli, kesif, yer yer konkoidal, bazan da
safthavi olup” arasira ince catlakl,, nadiren de 0.1 » 0.2 m. lik gri
kumtas1 seviyelerini ihtiva eder. Umumi olarak tabaka meyilleri
12-20 derece SE veya SW dir*

Bu marnli serinin igerisinde sk sik ince (0,01 m.) kumtasi
seviyelerine de raslanir» Ait seviyelerde 0.2 m, olanlarnn vardir.
Marnlt seri tizerine konkordan olarak ¢apraz tabakali Tortonien
yasinda kumtaslan oturur. Buna gore, gri marnli serinin yasi ile
istidlalen Ust Helvesien veya Alt Tortoniendir*

FOLEY (7) bu marnlara «upper shale» adini vermistir. Yasini
da Ust Helvesien, Alt Tortonien olarak tesbit etmistir.

Gri marnlar Mersin civarinin Heferostegina'h gri renkli marn-
larina (Gst marnlara) ve daha ziyade kalker seviyelerini muhtevi
marn-kurotast munavebeli Tortonien serisine benzerler.

Gri renkli marnl serinin kalinlign E. FOLEYe (7) gore 2480.m.,
L. de LOGZYe (15) gore Durak» Catalan arasinda 1500 m. dir»
Etid sahamizda serinin ancak bir kismu gorulmektedir (Lev-
ha II, II1).
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Capraz tabakali biraz konkresyonlu kumtas-
lari: Bu formasyon sahamizin merkez ve kuzey batisin1 kaplar
(Levha I). Baslica karakteri capraz tabakali, bazen de konkresyon-
lu olan bu formasyonun muntazam tabaka durumu gosteren
yerleri de vardir, Konkresyonlu olan kumtaglarinm en tipik mi-
sali BUCH - Bucu tepe arasinda”™ Cicekli civarinda, Uludere vadi-
sinde bulunur.

Sahamizda konkresyonlu kumtaslarinin meyli ve ekser capraz
tabaka meyilleri umumi rejyonal tabaka meyillerine uymaktadir«
Konkresyonlu kumtaslarinin en ¢ok goruldigu yer Armutalan
vadi sidir«

Bu formasyonun capraz tabaka durumu gostermedigi sahalar-
da tabakalar hem daha muntazam hem de g¢esitli sertlik® dokunus
ve renge malik marnla kangik kumtaglart olup«, nadiren de kon-
glomeralar1 ihtiva eder»

Bu formasyon tabanda iri elemanli bazan konglomeratik ka-
Iin kumtagsi tabakalariyle konkordan olarak gri renkli marnl seri
uzerine oturur. Capraz stratifikasyonlu bu kumtasi serisi yer yer
baz1 oOzellikler gosterir.

Kepez ve Cayli'dan gecen hattin kuzeyinde ince marn taba-
kalariyle birbirinden ayrilmig kalin kumtast ve konglomeratik
kumtasi tabakalar1 gorulir. Bunlar FOLEY'in (7) «upper sandstone»
— ust kumtasi tabakalaridir»

Turung! u ~ Kubas hattinin kuzeyinden takriben Kepez-Cayli
hattina kadar olan sahada litoral karakterli, biraz kesif, acik
kahvemsi veya sarimsi capraz tabakali kumtaglart bulunur ki,
bunlar da FOLEY'in (7) «ist kumtaglari» adini1 verdigi tabakalar-
dir« Kepez’in 3»5 km. giineyinde sar1 gri renkli Ostrea crassisima'li
kumtaslar1 vardir«

Capraz tabakali kumtasi formasyonunun ust seviyelerinde
kumtas1 tabakalar1 arasinda kalinliklart 0,05-2 m* olan pembe
veya kirmizi renkli marn tabakalar1 goruliir. Bunlar transition =
gecit tabakalarina c¢ok benzerler. Zati TERNEK'n (24) Mersin
civarina ait bahsettigi Tortoniendeki gecit tabakalarina biuiylk bir
benzerlik gosterirler»

Capraz tabakali kumtasi formasyonundaki baslica fosiller :

Glohigerina ex. gr* hulloides d> ORB.
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Roialia cf. beccarii LINNE .

Ostrea gryphoides SCHLOTHEIM

Siderastrea crenulata (GOLDFUSS)

Pirenella picta (DEFRANCE in BASTEROT)

Cerithium (Pithocerithium) obliquistoma SEGUENZA var. mgqyeri

DODERLEIN

Melanopsis kleini KURR

Neritina (Neritodonta) sp,
bulunmustur»

Fosillerin tayinini yapan Paleontolog formasyonun yasinin
Tortonien, hattid bir kisminin Tortonienin ust serilerine (Torto-
nien tavan serileri) ait oldugu kanaatindedir.

Fosiller bu formasyonun teressup sartlarinin denizel karakter-
den sira ile somatr ve tatli su karakterine nasil gectigini goster-
mektedir«

Kara» gol ve tathh su karakterli kumlu, pembe, kirmizi marn-
lar, sarimtirak konglomerab seviyeleri muhtevi gri kumtaglar1 saha-
nin Kocali® Turunglu ve Cayli koyleri civarinda fazla inkisaf
etmistir.

Capraz tabakali kum tast formasyonunun umumi kalinligi
1500-1700 metredir«

Sar1 renkli marnli kumtaslar:i ve mavi marnlar:

Bu formasyon sahanin dogu ve guney dogu kisimlarimi isgal
eden Icinde yer yer bazi marnli ince kumtasi seviyeleri de bulu-
nan bu formasyon daha ziyade mavi renkli marnlardan ibarettir.
Marnlar ince safihavi halde veya konkoidal kirilma satihli kalin

tabakalar halindedir, Marnli saha kismen «bad land» manzarasi
arzeder.

Formasyonun st seviyelerine dogru kumlu marnlar ve kum-
tas1 tabakalar1 artar. Tabakalar ekseriyetle NE»SW, nadiren de
NW-SE istikametindedirler* Meyiller de ekseriyetle SE, bazan da
S veyda NW ya dogrudur, Rejyonal meyiller giineye dogrudur»

Sart renkli marali kumtaglarinin ve mavi marnlart havi seri-
nin takribi kalinligi 1130 m. dir. Bu serinin 750-1700 m. kalinlig1
haiz yerleri de vardir*

Bu formasyonda buldugumuz bashica fosil cinsleri sunlardir :

Rotalia cf. trochidiformis 1LAMARCK
Roialia beccarii LINNE
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Othulifia universa d'ORB.

Nonion soldanii dORB*

Eponides aft, haidingeri d'QRB.
Uvigerina ex. gr. pygmaea d'ORB.
Uvigerina bononiensis FQRN*
Bulimina cf« ovata d'ORB«

Bulimina buchiana d'ORB.
Globigerina ex* gr. bulloides d'ORB.
Clobolimina cf. bulb osa Le ROY
Robulus cf. orbicularis d'ORB,
Cibicides dutemplei d'ORB.

Cibicides lobatulus WALKER JECOB
Cibicides bouéanus d'ORB.

Bolivina sp. cf. dilatata d'ORB.
Bolivina aniiqua d'ORB.

Bolivina cf, beyrichi REUSS
Gyroidina soldanii d'ORB.

Pullenia bulloides d'ORB,

Siphonina cf. reticulata CJZEK
Cancris auriculus FICHTEL & MOLL
Marginulina hirsuta d'ORB.
Sphaeroidina bulloides ' ORB.
Theodoxus ex, gr, banaticus JEKELIUS

Makro - fosiller :
Pirenella disjunctoides (SINZOW)
Pirenella picta (DEFRANGE in BASTEROT)
Hydrobia cf. vitrella BRUSINA
Cerithium (Pithocerithium) obliquistoma SEGUENZA
Melanopsis aff. impressa KRAUSS
Dentalium inaequale BRONN
Dentalium (Antale) fossilee SCHROTER
Venus (Ventricoloidea) multilamella LAMARCK

Goruluyor ki bu formasyon fosilleri de esas itibariyle somatr,
bazilar1 da tatli su rejimini gosterirler. Verdikleri yas da ortala-
ma Sarmasien-Ponsien yasidir. Tatli sularin bakiyesi olan fosiller
sart, marnlt kumtaslar1 ve mavi marnli serinin orta kisimlarinda
bulunurlar«

Bu formasyon tabakalari alttaki capraz tabakali kumtaslariyie
hafifce diskordans vaziyettedirler.
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Pliosen : Biri gol kalkerleri,--'digeri’ konglomera - kmkitasi *
munavebeli formasyon Pliosen yasiridadirlar.

Gol kalkerleri: Beyaz, bazan ¢ok acik gri veya hafif krem
renkli olan bu kalkerler sahanin guney bati kisminda bulunurlar.
Birka¢ em, lik tabakalardir. Capraz tabakali kumtaslar uzerine
bariz bir zaviyeli diskordansla otururlar. Tabaka meyilleri SE
veya SWya dogrudur« Bu gol kalkerlerinde :

Mélanopsis narzolina BONELLI var« agatensis (PANTENELLI)
Planorbis

fosilleri bulunmustur»

Formasyonun yasi Ust Miosenden genctir« Alt Pliosem olabilir.
Sert konglomera ve kumtast munavebesi:

Etud sahasinin dogusunda kiuiciik bir yer kapliyan bu formas-
yon acgik san, bej, hazan gri konglomera ve kumtasi miinavebe-
sinden ibaret olan bir formasyondur. Bu miinavebeli konglomera
ve kumtagsi tabakalar1 Sarmasien-Ponsien yasindaki seri uzerinde
diskordans olarak otururlar. Fosil bulunamamistir. Bunlar strati-
grafik eselde Pliosenin ust seviyelerine koymayi uygun bulduk*

2 — Kuaierner : Kuaterner arazisi taraca rusuplari, Kkalis,
eski ve yeni alliivyonlardan ibarettir»

Taraca rusuplar1 : Seyhan nehrinin dogu sahilinde kal-
kerli sularla birbirine birlesmis cakillardan miutesekkil Seyhan
nehrinin biraktig1 bakiyeler vardir» Bunlar Seyhan nehri seviye™
sine yakin yerlerde oldugu gibi;, daha kuciik mikyasta sahanin en
yiiksek yerlerinde goruliir«

Kalis : Beyaz, acik kahve renkli (CaCO,) murekkebinden
ibaret olan bu riisuplar, sahanin dogu kisminda bulunur, Bazan
icinde mubhtelif buytiklukte cakillar1 da havidir.

Ekseriyetle kalisin altinda bir ¢akil veya cimentolanmis kon»
glomeramsi c¢akil yiginlart veya marn bulunur®* Kalis topografyayi
orter ve onun seklini alir* Kalis mmtakada bazi yerlerde kuesta»
talar teskil eder» Karasal tesekkul olup. Pleistosen teraslan tizerim
kaplar« Kalinligi 3-15-60 m« olan yerler vardir.

Eski aluvyonlar: Bilhassa Seyhan nehri mecrasinda
gorullir. Nehrin buglinkii mecrasindan 5-10 in. yuksektedir, <« "
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Yeni Aluvyoular : Seyhan nehrinin ve diger Kkiuiguk
derelerin mecralarinda yeni aliivyonlar goruliir,

YOLKANIZMA

Bolgede volkanik faaliyet sahidi olarak andezitik tifler vardir.
Beyaz veya cok acgik gri ve yumusaktirlar. Beyaz renkli eruptif
Tortonien kumtaslari arasinda bir band halinde uzanirlar.

Tortonien kumtaslariyle az cok interstratifye olan eruptif
tuflerin yast Tortoniendir. Tortonienden sonra Pliosenden evvel
yine bir volkanizma safhasi daha varsa da Pliosen ve Kuaternerde
yoktur«

PALEOCOGRAFYA ve TEKTONIK

Gri marnlar1 tersip eden deniz, olduk¢a derin ve uzviyetge
fakir idi. Muteakiben Tortonien denizi evveld olduk¢ca sig iken
sonralar1 deniz dibi osilasyon hareketlerle ritmik tabakalar1 ter-
sip etti; daha sonra bu denizin koraylerin yagamasina musait 1lik
hareketli bir deniz oldugunu istidlal ediyoruz, Tortoniende peri«
yodik hareketler yapan ve gittikce yiikselen bir deniz dibi vardir«
Bu denizin daha sonralar1 tuzluluk derecesinin azalip normalin
altina dustigunu, nihayet tatli sulara inkilap edip karasal bir
rejim hikim surdigiini anlhiyoruz, Tortonien denizi regresif bir
denizdir.

Yine rusuplardan Tortonien denizin dibinde baz1 hareketler
oldugu, bunun neticesi su icindeki tabakalarda c¢atlaklar husule
geldigi ve bu catlaklarin aym1 materyelle dolduruldugunu gortiyoruz
(Sekil 1, 2).

Tortonien deniz teressiibatmm kalinliginin Adana’mn diger
sahalarindakine nazaran daha az olusundan, burada Tortonien
denizi substratumunun daha yiiksekte oldugunu tahmin ediyoruz.

Sarmasien-Ponsieo (Ust Miosen) denizinin tamamen somatr
karakterli oldugunu, bazi1 kisimlarinin tatli su karakterli organiz-
malarin yasamasina musait gollere inkilap ettigini istidlal ediyo-
ruz* Bu deniz, Tortonien denizinin bir bakiyesidir, Baslangicta
biraz derince bir denizdi. Bu da dibi osilisyon hareketleriyle
gittikge derinligi azalan sonralar1 literal teressubat birakan bir
denizdir." ' :
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Sekil 1 = Bucu-Bucu tepe arasinda : iri elemanh, konkresyonlu, capraz tabakah . :
ve konglomeratik kumtaglan '

Fig. 1 - Between Bucu-Bucu tepe: Coarse-grained, concretionary, cross-bcdd'ed
sandstones and conglomeratic sandstones
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Sekil 2 - Bucu’nun doZusundaki derede : Kumtaslarindaki catlaklar tekrar aymi materyelle doldurulmugtur

Fig. 2 - In the gully east of Bucu: The joints in the sandstones are filled up with the same material
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Miosen sonunda Adana havzasinda esasen umumi bir yuksel-
me olmus ve denizler tamamen c¢ekilmis oldugundan” diger saha-
larda jipslij marnli, konglomerali teressubat birakilmig® bu sahada
da gol kalkerleri, tathh su kumtasi ve konglomeralar tersip olun-
mustur, Plioseride deniz tamamen c¢ekilmistir«

Batida gol kalkerleri,, Pliosen sonuna dogru da tatli su kum»
tast ve konglomeralan tersip edildigine gore, deniz dibi yukelme-
sinin EEN den WWS ye dogru oldugunu tahmin ediyoruz. Bu isti-
kamet Sarmasien-Ponsien icindeki regresyon istikametidir.

Iltitia  durumu

Antiklinaller, .Senklinaller, Catlaklar ve Fay-
lar: Miosendeki hareketlerle antiklinaller, senklinaller ve tabaka-
larda catlak ve faylar vicude gelmistir«

Tortonien esnasindaki hareketlerle deniz altindaki sediman-
larda (kumtaslarmda) viicude gelen catlak ve faylar yine ayni
materyel ile dolmustur (Sekil Ive 2). Iste bu sebepten otiirii bil-
hassa kumtaslarinm c¢apraz stratifikasyon gosterdigi yerlerde taba«
kalan bulmakta gucluk cekilir,

Sarmasien-Ponsien rusuplarindan marn ve kumlu marn taba-
kalar1 daha deniz altinda iken bazi denizalti ceryanlarma ve
denizalti kayma ve yigilmalarina maruz kalmiglardir (Sekil 3, 4).

Helvesien ve Tortonien tabakalar1 «Styrien iltiva» safhasi ile
iltivalanmiglardir® Sarmasien-Ponsien tabakalar1 da Alp orojene-
zinin «Rhodanien» safhasi ile iltivalanmiglardir, Pliosen tabaka-
larinin iltivalanmasi1 da Alp iltivasmin «Valaque» safhasinda ol-
mustunr

Kuaternerde epirojenik hareketler olmus™ boylece taraca sevi-
yeleri vucude gelmistir.

Alp iltiva hareketleriyle sahada 4 antiklinal tesekkul etmistir:
1 — Tululer antiklinali

2 — Evresim Usagi - Turunclu antiklinali

3 +— Mustafali antiklinali

4 —- Kizilkas - Karga Kekeg¢ antiklinallL

Tululer antiklinalinin genigligi 2-2,5 km.; uzunlugu (bolgemiz-
de) 3.5 km, dir« NE ya dogru devam eder. Tabaka meyilleri 10-20
derecedir, SW ya dogru mihver dalimi yapar ve kapanis gosterir«
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Sekil 3 ve 4 - Bucii-Buen tepe arasinda Kemikli dere icinde -s Marn ve kumlu
marnlarda sedimantasyon esnasinda su altinda iken gerek denizalti ceryanla»
rimn, gerekse deniz altinda gravitasyondan dolayr yigilmalarin viicude getir-
dikleri sekiller. o

Fig. 3 and 4 « Between Bucu-Bucu Tepe in the Kemikli creek: Features
formed during the sedimentation under submarine conditions by either sea
currents pr slumping.
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Evresim Usag1 antiklinali : 35 km* uzunluk ve 1 -1.5 km» genis-
liktedir. Tabakalar 6*16" nadirende 20 derece meyil gosterirler»

Mustafah antiklinali : uvzunlugu 2.5 km., genisligi takriben 1-2
km, olup, istikameti WWS - EEN dir.

Kizilkag - Karga Keke¢ antiklinali : uzunlugu 10-12 km., genis-
ligi 1.5 km, dir, mihver istikameti takriben E-W dir (daha dogrusu
EES-WWN dir)/

Son iki antiklinaldeki fabaka meyilleri 3-8 derecedir,

AntiklinalJerin heyeti mecmuasinin durumu tek tarafli serbest
bir virgasyonu mevzuubahis ettirecek gibidir.

iltiva tazyiklerinin kuzeyden —daha dogrusu NNW dan— gel-
digine kaniiz» Antiklinal mihverleri asagi yukart mmtakanm SW~
smda birlesecekmis gibi gozukur. Bu nokta substratumun cok ytik-
sekte,» satha yakin bir mahalde oldugunu ve burada Tersier teres-
subatinin daha az bir kalinlikta bulundugunu dustinduirtr.

Faylar azdir, 1 -1.5 km. satihta gortlebilen faylar vardir. Atim-
lar1 da azdir. Gilineydeki bazi vadilerin fay vadileri olmalar1 ihti-
mali coktur«

BOLGENIN PETROL IMKANLARI

Ust Helvesien, Alt Tortonien marnlarinin ana tas olabilmele-
ri muhtemeldir» Tortonienin g¢apraz tabakali kumtasi formasyonu

bol fosilli oldugundan ana tas olabilir« Poroziteli oldugundan da
hazne tas1 olabilir«

Sarmasien « Ponsien marnlar1 orti tabakasi olabilir» Sarma-
sien - Ponsien igindeki antiklinaller daha mihimdir. Yalnz
Sarmasien *> Ponsien formasyonu ile altindaki Tortonien kum-
taglar1 arasinda hafif bir diskordansm (gok kisa da olsa Tortonien
sonunda karasal rejimin hukum sturmesi ihtimali) petrol i¢in menfi
bir faktor olup> petrollii formasyonun tuzeri bir muddet agik kal-
digindan petrolin u¢gmus olma ihtimalini dusundurur.

Sayet Tortonien kumtasi formasyonunun guneydogu kisminda
karasal rejim az veya hi¢ olmamissa (bu formasyonun tesekkuli-
nin sonlarindaki bu karasal rejim umumi olmayip mevzii de ola-
bilir) ve Sarmasien » Ponsien marnli formasyonundaki antiklinal
derinlere gittikce de mevcutsa (ki bu ihtimal ¢ok fazladir), Q zaman
bolgenin petrol imkanlar1 artar«
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Petrol Emareleri :

Sahada hakiki bir petrol emaresi goriillememistin Ancak Ust
Helvesien » Alt Tortonien marnli formasyonun alt seviyelerinde
bir kumtas1 tabakasinda (Acigol mevkii) kukurt kokusu veren bir
memba tesbit edilmistir.

Mamafih, mmtaka disinda biraz kuzeyde Topalli civarinda
Helvesien yasinda marn ara tabakali kumtast formasyonunda bir
petrol emaresi gorulmustir. Bu da mmtakamiz i¢in miuspet bir
faktor sayilir,

NETICE

1 — Yapilan bu etidde sahada yalnmiz Tortonien sahreleri
mevcut olmayip diger formasyonlarda vardir,

2 — Mmtakada Ust Helvesien - Alt Tortonien marnlari, Tor-
tonien (ust) kumtaslari, Sarmasien veya Ponsien marnlari, Pliosen
kalkerleri, konglomeralar1 Kuaterner taraca tesekkilleri, konglo-
meralari, eski ve yeni allvyonlar tesbit edilmistir. Ayrica andezitik
tufler kaydolunmustur.

3 — Mintakanm 1/25 000 lik jeolojik harita ve kesitleri yapil-
mistir.

4 — Tortonien kumtaslarmda tabaka stratifikasyonundan tef-
riki gu¢ bazi sekillerle, Sarmasien veya Ponsien yasindaki marn-
lar da gorulen bazi1 sekiller (denizalti ceryanlarindan, risuplarm
kayma ve yigilmalarindan mutevellit) izah edilmistir.

5— Mintakanm tektonik ve paleocografyasi kismen izah edil-
mis, buna ilaveten tarafimizdan antiklinal ve senklinaller tesbit
edilmistir.

6 — Yine etlidlerimiz neticesi sahada takriben 60 fosil espesi
bulunmustur.

7—"- Detay jeoloji yapilmakla bu sahanin petrol imkanlarn
esash sekilde meydana cikmustir.



GEOLOGICAL STUDY AND OIL POSSIBILITIES OF
THE BUCU-KILBAS (ADANA) REGION

Zati TERNEK

ABSTRACT -+— The .surveyed area is situated about 30 km, north of Adati
and to the east of the Seyhan River , the highest elevations being 375-400 m,
There are Tertiary and Quaternary formations in this area« The Tertiary has
been distinguished as the Miocene and Pliocene deposits«

The Miocene begins with marlsj grey in color, which correspond to
Foley’s «Upper Shales>. These grey marls are dense, locally conchoidal, some-
times foliated, sometimes with small joints, and sometimes with thin sandstone
layers; they are of the Upper Helvetian or Tortonian age. Their thickness is
1500 m* (together with those lying outside of our area)«

These marls are overlain conformably by cross-bedded, somewhat
concretionary sandstones, bearing abundant micro-fossils, and partly
corresponding to Foley's «Upper Sandstone» beds. The pink and red sandstones
of the upper layers of these sandstones resemble very much the transition beds
in the other parts of the Adana region« The total thickness of the cross-bedded
and concretionary sandstone formation is 1500-1700 m» The age of the series
is Tortonian and even, partly, Upper Tortonian»

The yellow-colored,, marly sandstone and blue marl
series overlies this formation with a slight unconformity. The average thick-
ness of this series is 1130 m. However, thicknesses ranging between 750 m. and
1700 m. have been also observed» This formation abounds in micro-fossils as

well as in macro-fossils , and according to these fossils its age is Sarmatian-
Pontian.

Over this Miocene series lie —with an angular unconformity— lacustrine
limestones or conglomerates and sandstones of the Pliocene age.

In our area there are also Quaternary terrace deposits, caliches, old and
new alluvium« Two minor volcanic activities took place here : one during
the Tortonian and the second at the end of it»

The Helvetian and Tortonian seas being in constant movement and
were favorable for abundant organisms. The depth of these seas varied from
time to time. Originally they were locally brackish , later on they turned to be
fresh-water and continental*

The following formations have been deposited (chronologically) in the
Miocene seas : 1. grey marls = 2. cross-bedded, somewhat concretionary sand»
stones, 3« yellow-colored,- marly sandstones and blue marls.

From the study of the deposits in the Miocene sea™ we gather tha,t the.
sea was in oscillation and had undercurrents»
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! The Helvetian - Tortonian strata were folded together (Styrian phase).

)

Thereafter the Alpine orogeny folded also the Sarmatian-Pontian strata (Rho»
danian phase). The Pliocene strata were also folded (Valaque folding phase).
During this folding period the following anticlines were formed :

1. The Tululer anticline, 2, The Evresipa Usagi-Turunclu anticline ; 3» The
Mustafak anticline«, 4, The Kmlkas-Karga Keke¢ anticline.

These anticlines are 2*5x3,5 km. or 1.5x10 km. in amplitude« Their
dip is 3° to 8 and sometimes 10°-20°, and their strike is NE-SW, WWN-EES
or E<W« The folding pressure came from NNW,

The anticlines appear to have formed a unilateral free virgation« There
are no large faults in the area; only a few faults ranging from 1 to IS km,.
at most, are encountered and their displacements or heaves are not important«

The cross-bedded, partially concretionary strata may be oil reservoirs and
the marly parts may be bedrocks» There are some anticlines in this formation or
in the Sarmatian-Pontian marls which may be cap-rocks.

In conclusion it may be said that the oil seepages have been obser-
ved in the Helvetian marl intercalated sandstone formation, located at Topalli,
north of the surveyed area, and that there are some oil possibilities in this area.

INTRODUCTION

Dr. Liitfiye (Eriinal) ERENTOZ has helped in the stratigraphie
elucidation of these strata. The determination of the corals has
been made by Dr. Cahide (Unsalaner) KIRAGLI. Xhe.micro-
fossils were determined by Dr* TURNOVSKY* 1 should like to
thank here all these colleagues. I should also like to thank Fikret
KIRANER —who has partially participated in the field-work —
for his assistance and his friendship«

PHYSIOGRAPHIC OUTLINES

Orography and hydrography of the area

The surveyed area is situated about 30 km* north of Adana,
lying between the Seyhan River and the Adana-Kozan road. The
line from Catalan to Boztepe delimits the northern part of the
area, and the line crossing the Kizilkas village in the E-W direc-
tion delimits the southern part of it (PL I)«

There are no major ups and downs™ but only hills in this
area. Starting from the line crossing Tiulller approximately in
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the E-W direction; the land gets lower towards the north and
the south/ the highest elevation points being some 375-400 m*

Cemrek Tepe, Bucu Tepe, Salmz Tepe (334 m.). Cakal Tepe
(305 m.)5 Yel Degirmeni Tepe, and Deve Tepe are the principal
elevations of the area«

The most important running water is the Seyhan River. The
other streams are dry during the summer months and all of
them are tributaries of the Seyhan Riven The main streams are:
Uludere, Acigdl Dere, Ucgiilli Dere, Canak Pinar Deresi, Tu-
runciu Dere, Delicay Dere, Kesmikli Dere, Urgan Sivrisi Deresi,
and Asmali Dut Deresi.

STRATIGRAPHY

The Tertiary and Quaternary formations exist in this area.

I. Tertiary ** Tertiary covers almost three fourths of the
area; the Miocene and Pliocene formations have been recognized.

Miocene : The Miocene was observed and classified
under various lithologie forms as grey marls, cross-bedded and
concretionary sandstones and marls (PL I and II).

Grey marls : The grey marls are found in the north of
the area and represent the oldest formation of this region. These
marls are dense, locally conchoidal and sometimes foliated; they
have occasionally thin joints and contain rare, cracked layers of
grey sandstone, some 0.1 to 0.2 m. thick- The dip of the bed is
generally 12°-20° SE or SW»

Generally, thin sandstone layers (0.01 m.) can be observed
in this series. These layers attain a thicknes of 0.2 m. in the
lower levels. The marl series is overlain conformably by cross-
bedded Tortonian sandstones. Accodingly it is to be concluded
that the age of the grey marl series is Upper Helvetian or Lower
Tortonian«

FOLEY (7) named these marls «Upper Shales» and deter-
mined their age to be Upper Helvetian, Lower Tortonian,
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These grey marls resemble the Heterostegina- bearings
grey-colored marls (upper marls) = which are found in the neigh-
bourhood of Mersin, and especially the Tortonian series consist™
ing of limestone layers with alternations of marls and sandstones.

The thickness of the grey marl series is, according to FOLEY
(7), 2,480 m. According to LOCZY (15) this thickness is 1,500 m,
between Durak and Catalan, Only a part of the series can be
seen in our area (PL II and PL III),

Cross-bedded, somewhat concretionary sand-
stones: This formation covers the central and the northwestern
parts of our area (PL I). The main characteristic of this forma»
tion is its cross-bedded structure; sometimes it iS concretionary;
however, in certain localities regular bedding can also be obser-
ved» The most typical examples of the concretionary sandstones
are between Bucu and Bucu Tepe,, in the neighbourhood of Ci»
cekli and in the valley of Uludere.

The dip of the concretionary sandstones and also the dip of
most of the cross-bedded strata in our area conform to the dip
of the general regional bedding» The concretionary sandstones
are seen mostly in the valley of Armutalan-

In areas where this formation does not display cross-beddings
the strata consist of sandstones intermixed with marls, which are
more regular and which vary in hardness, texture and color.
Sometimes conglomerates are also encountered»

This formation overlies the grey marl series conformably
with the coarse-grained, occasionally conglomeratic, thick sand-
stone layers at the bottom. This cross-stratified sandstone series
displays locally certain specific features«

North of the line crossing Kepez and Cayli, thick sandstones
and conglomeratic sandstone strata — separated from one another
by thin marl layers—- are observed. These are FOLEYs (7) «Up-

per Sandstone» beds.

In the area, starting from the north of the Turunclu-Kilbas
line as far as the Kepez-Cayl line,, there are rather dense, light»
brownish or yellowish, cross-bedded sandstones of littoral character«
These are the strata which FOLEY (7) called the «Upper Sand-
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stones»>« 3-5 km_ south of Kepez, yellow, grey-colored sandstone”
bearing Ostrea crassisima, are found»

In the upper levels of the cross-bedded sandstone formation
pink or red-colored marl layers —varying from 0,05 to 2 m* in
thickness— can be seen between the sandstone Ilayers. These
marl layers look very much like transition beds and show great
resemblance to the transition beds of the Tortonian observed by
Zati TERNEK (24) in the vicinity of Mersin,

The main fossils observed in the cross-bedded sandstone for-
mations are as follows :

Globigerina ex. gr. bulloides <t ORB.

Rotalia cf. beccarii LINNE

Ostrea gryphoides SCHLOTHEIM

Siderastrea crenulata (GOLDFUSS)

Pirenella picta (DEFRANCE in BASTEROT)

Cerithium  (Pithocerithium)  obliquistoma SEGUENZA van mayeri
DODERLEIN

Melanopsis kleini KURR

Neritina (Neritodonta) sp*

According to paleontological determinations™ the age of the
formation is Tortonian and* even, partly, of the same age as the
upper series of the Tortonian (the ceiling series of the Tortonian).

The fossils show how the deposition conditions of the forma-
tion have gradually changed from marine character to brackish
and finally to fresh-water character»

The sandy, pink, red-colored marls, grey sandstones contain-
ing yellowish conglomeratic layers of continental” lacustrine, and
fresh-water character, have greatly developed in the neighbourhood
of Hocali, Turun¢lu and Cayl villages in our area,

The general thickness of the cross-bedded sandstone forma-
tion is 1,500-1,700 m*

Yellow-colored marly sandstones and blue
marls: This formation covers the eastern and the southeastern
parts of our area. It consists mainly of blue marls, but it con-
tains also locally some thin, marly sandstone layers. The marls
are either in thin, foliated, or.thick, layers, showing conchoidal
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joint surfacesc The marly area presents partly an aspect of «bad
land»-

Towards the upper levels of the formation.» the sandy marl
and sandstone layers increase in number. The strike of these
layers is generaly NE-SW and rarely NW-SE. The dipis SE in
general and sometimes S or NW. The regional dip is towards
the south.

The approximate thickness of the series containing yellow-
coloreds marly sanstones and blue marls is some 13130 m.; how-
evers it ranges occasionaly from 750 m* to 1;/00 m.

The principal fossls found in this formation are :

Rotalia cf. trochidiformis LAMARCK
Rotalia beccarii LINNE

Orbulina universa d'ORB.

MN'onion soldanii d'ORB.

Eponides &f* haidingeri dORB»
Uvigerina ex. gr. pygmaea d*ORB.
Uvigerina bononiensis FORN.
Bulimina cf. ova ta d'ORB.

Bulimina buchiana d'ORB.

Globigerina ex. gr* bulloides d'ORB.
Globolimina d« bulbosa Le ROY
Robulus cf. orbicularis d'ORB,
Cibicides dutemplel d*ORB.

Cibicides lobatulus WALKER JECOB
Cibicides bouéanus d'ORB.

Bolivina sp. cf. dilatata d'ORB,
Bolivina antiqua d'ORB.

Bolivina cf. beyrichi REUSS
Gyroidina soldanii d'ORB.

Pullenia bulloides d'ORB.

Sphonina cf. reticulata CIZEK
Cancris auriculus FIGHTEL & MOLL
Marginulina hirsuta d'ORB.

Sohaeroidina bulloides dORB*
TTheodoxus ex. gr. banaticus JEKRnNTUS
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Macro-fossilsv

Pirenella digunctoides (SINZOW)

Pirene lia pic ta (DEFRANCE in BASTERQOT)
Hydrobia cf. vitrella BRUSINA

Cerithium (Pithocerithium) obliquistoma SEGUENZA
Melanopsis &f. impressa KRAUSS

Dentalium inaequale BRONN

Dentalium (Antale) fossle SCHROTER

Venus (Ventricoloidea) multilamella LAMARCK

It will be observed that the fossls of this formation are
mainly of brackish origi® but some of them indicate fresh-water
regime; their ages range from Sarmatian to Pontian, The fossls
which are remnants of the fresh-water regime are found in the
central parts of the yelow»colored, marly sandstone and the blue
marl series.

The beds of this formation are in dight unconformity with
the cross-bedded sandstones lying bdow*

Pliocene: The formaionsk, one of which consss of lacu-
strine limestones and the other one represents an alternation of
conglomerates and sandstones, are Pliocene in age*

Lacustrine limestones : Lacustrine limestones® which
are white, sometimes very light » grey or light - cream in color, are
found in the southwestern section of our area; these beds are
only a few centimetres in thickness and overlie the cros-bedded
sandstones with an obvious angular unconformity. The dip of the
beds is towards SE or SW,

In these limestones Melanopsis narzolina BONE_L1 var« agaten-
sis (PANTENELLI) and Planorbis have been found.

This formation is younger than Upper Miocene; its age may
be tentatively considered as Lower Pliocene.

Alternation of hard conglomerates and sand-
stones: This formation® which covers a gxidl place in the
southern part of our survey , area, consss of an alternation of
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yellow, cream-cOlored and sometimes grey «colored conglomerates
and sandstones. These alternated conglomerate and sandstone
layers overlie unconfbrmably the séiies whose age is Sarmatian-
Pontian. No fossls were found here. It seems reasonable to place
this formation in the upper Pliocene levels of the stratigraphie
scale.

2. Quaternary : The Quaternary conssts of the terrace
deposits, caliches, and old and new alluvium.

Terrace deposits: On the eastern banks of the Seyhan
River, remnants of gravels consolidated by calcareous water are
observed. They are found not only along the banks of the river,
but— on a smaller scde— even in the highest places of the area«

Caliches: These deposits, consisting of white, light-brown
calcium carbonates, are found in the eastern part of the areg;
in places they contaiti dso gravels of various sizes.

Generally, the caliches are underlain by pebbles or by mas-
s of conglomerate - like consolidated pebbles and marls« They
cover the topography of the area, taking itsform. In some places
of the area these caliches form cuestas. These caliches are of
continental formation and cover the Pleistocene terraces. Their
thickness varies between 3 m., 15 m,, and 60 m.

Old alluvium : Old aluvium can be observed particu-
larly in the old bed of the Seyhan River, which is 510 m.
higher than the present bed of this river.

New alluvium: The new aluvium can be seen in the
bed of the Seyhan River and dso in the beds of the small creeks
of this area.

VOLCANISM

In this area andesitic tuffs can be observed —evidence of
the volcanic activity- These tuffs are soft and white or very light
grey in color. The white-colored eruptive tuffs extend in the
form of a band in the Tortonian sandstones»
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The eruptive tuffs, which are more or less interstratified with
the Tortonian sandstones®* are Tortonian in age« Although there
was another volcanic period after the Tortonian and before the
Pliocene, no volcanic activity has taken place during the Pliocene
and Quaternary.

PALEOGEOGRAPHY AND TECTONICS

The sea that deposited the grey marls was originally rather
deep and poor in organisms« Subsequently«, the Tortonian sea
first became shallower and/ later on —due to oscillatory move-
ments at the bottom of the sea— rhythmic beds were formed«
It can be presumed that with time the sea became more agitated,
warmer and thus favorable for the appearance of corals. During
the Tortonian the sea bottom oscillated periodically and gradu-
ally rose. We conclude that subsequently this sea lost its salti-
ness; finally», the saltiness falling below ehe normal™ fresh-water
regime took place, and continental regime prevailed. The Torto»
nian sea was of a regressive character.

It is understood/ from the evidence of the deposits™ that there
have been certain movements at the bottom of the Tortonian
sea, which resulted in numerous cracks in the layers under the
sea; these cracks were filled with the same material (Fig. 1 and 2)«

The thickness of the Tortonian sea deposits in the studied
area being less important as compared to the other areas in the
Adana region, we presume that the substratum of the Tortonian
sea was higher here*

It is understood that the Sarmatian-Pontian sea (Upper Mio-
cene) was totally of brackish character; later on some parts of
it had changed into fresh-water lagoons, favorable for the living
of organisms« This sea is the remnant of the Tortonian sea* The
Sarmatian-Pontian sea was originally also rather deep. Later on,
as the result of the oscillatory movements at the sea bottom”
this depth decreased and littoral sediments were deposited.

At the end of the Miocene a general upheaval took place in
the Adana basin and, as the sea completely regressed«, gypseous,»
marly, conglomeratic sediments were deposited in other parts of
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thé Adana basin« In our area lacustrine limestones™ fresh-water
sandstones, and conglomerates were deposited® The sea regressed
entirely during the Pliocene.

Since the lacustrine limestones and — towards the end of the
Pliocene— fresh-water sandstones and conglomerates were depo-
sited in the west, we believe that the upheaval of the sea bottom

has started from EEN to WWS. This is the direction of the
regression in the Sarmatian-Pontian stages.

Folding :

Anticlines, synclines, joints, and faults — Due to
the movements which took place during the Miocene, anticlines
and synclines as well as joints and faults were formed in this
region.

The Tortonian movements resulted in the cracks and faults
which were formed in the sediments (sandstones) at the bottom
of the sea (Fig. 1 and 2), As these cracks and faults were filled
with the same material, it is difficult to establish the stratifica-
tion, especially in places where sandstones are cross-stratified.

Of the Sarmatian-Pontian deposits, the marly and sandy
marl layers have been subject to currents and also to submarine
sliding and slumping® while they were still under the sea (Fig*
3-4).

The Helvetian and Tortonian strata were folded during the
Styrian folding phase of the Apline movements. As for the Sar-
matian-Pontian strata, these were folded during the Rhodanian
phase of the Alpine orogeny. Finally, folding of the Pliocene
strata took place during the Valaque phase of the Alpine orogeny«

Epeirogenic movements took place during the Quaternary |
and thus the terrace levels have been formed.

The Alpine orogenic movements have formed the following
four anticlines in our area :

1. The Tiululer anticline,
2* The Evresim Usagi - Turunglu anticline,
*3. The Mustafali anticline, and

"' ""4:"The- Kiziikag-Karga Kekec anticline.
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The width and length of the Tilller anticline (in our area)
are, respectively, 2-2.5 km> and 3,5 km. The anticline extends
towards NE. The dip is 10~20°, Towards SW they dip axially
and seem to close.

The Evresim Usagi- Turunglp anticline : length 35 km.;
width 1-1.5 km,; dip 6° -16°, rarely 20°.

The Miustafali anticline : length 2.5 km.; width 1-2 km;
strike WWN-FES . ™ 7 —ee"te'e _ o [ 0 aa it o "

The Kizilkag-Karga Keke¢ anticline: length 10-42 km« width
1.5 km.; strike about E-W or, to be more precise, EES-WWN.

The dip of the last two anticlines is 3°.8°,

The general aspect of the anticlines see¢tns to have a unilate-
ral free virgation™

We believe that the folding pressure came from the north or
from NNW, to be more exact. The axes of the anticlines seem
as if they converged/ more or less; in the southwest of the area.
This point of convergence thakeS us think that the substratum
exists higher up, at a place very near the surface where the
thickness of the Tertiary sediments is not great. For a distance
of about 1-1,5 km* some faults can be observed. These faults are
not numerous and .their displacements are also few. It is very
likely that some of the valleys in the south are fault valleys.

OIL POSSIBILITIES OF THE AREA

It is probable that the Upper Helvetian, Lower Tortonian
marls are bedrocks. As tfye cross-bedded sandstone formation of
the Tortonian is porous, it could be a reservoir rock and since
it abounds in fossils, "it could also be a bedrock.

The Sarmatian-Pontian, marls can be cap-rocks.

The anticlines in the Sarmatian-Pontian formation are more
important. Only a slight unconformity between the Sarmatian-
Pontian formation and the underlying Tortonian sandstones (indi-
cating that there probably prevailed a-continental regime at the
end of the Tortonian™ eyen if for a short period) is a negative
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factor for oil, which unconformity iijakes us think that the oil
has evaporated due to its having been exposed for a certain time.

If there existed little or no continental regime in the south-
eastern part of the Tortolian sandstone formation (it is probable
that the continental regime subsequent to the forming of this
formation is not general but may also be local), and if the an-
ticline in the Sarmatian-Pontian marl formation existed even
when going deeper (which is most probable), then the oil possi-
bilities of the area would increase.

Oil seepages: No real oil seepages could be observed
in this area. Only a spring emitting a sulphurous odor (at the
Acigol location) was observed in the sandstone bed at the lower
levels of the Upper Helvetian-Lower Tortonian marl formation.

Nevertheless® an oil seepage has been detected in the sand-
stone formation, of the Helvetian age, intercalated with marls
outside our area, to the north of Topalli. This may be considered
as a positive factor for our area.

CONCLUSIONS

I, By this survey the existence not only of the Tortonian

beds«, but also of other formations in our area has been estab-
lished,

2. In the survey area the Upper Helvetian-Lower Tortonian
marls, Tortonian (Upper) sandstones, Sarmatian or Pontian marls,
Pliocene limestones, conglomerates. Quaternary terrace formations,
conglomerates, old and new alluvium have been observed; in
addition, the andesitic tuffSs have also been seen,

3, A geological map at the scale of 1/25,000 and cross-sections
of the area have been prepared.

4« Certain forms in the Tortonian sandstones — difficult to
be discerned from the bed stratification — and also certain forms
observed in the marls of the Sarmatian or Pontian age (which
forms were due to the submarine currents, and to the sliding
and slumping of the deposits) have hee;ix explained here«
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5. The tectonics and paleogeography of the area have been
partly explained and, furthermore,, the anticlines and the synclines
were explgred.

6, We have also found some 60 species of fossils during this
survey.

7. By means of the detailed geologic survey the importance
of the oil possibilities of this area has been established»
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