Cenubu Sarki Tuarkiyene Orbitoides ve Omphalocyclus
Cinslerinin Stratigrafik Tevezzuo.

Orbitoides ve Omphalocycius cinsleri
herzaman  Mestrichtien'in  karakteristik
fosilleri olarak teldkki edilegelmistir. Ahi-
ren M.G.Rutten'in «A synopsis of the Or-
bitoididae» baslikli (Geologie en Mynbouw,
No. 2, February 1941, 11. 34-62 Holland)
da yazdigi makalede umumiyet itibarile
Orbitoididae'nin ve kezalik Orbitoides ve
Omphalocycius cinslerinin, stratigrafik te-
vezzii sahasi hususunda bir derleme yap-
mistir. Rutten'e nazaran Orbitoides, Av-
rupa, Hindistan, Orta Amerika ve Antil
adalarinda Mestrichtien'e isaret etmekte-
dir. Omphalocycius, Avrupa, Hindistan ve
Antil adalarinda Mestrichtien'de goriil-
mustiir. Irak Petrol Limited kumpanyasi-
nin memurlarindan Bay Henson'un bana
vermek l0tfunda bulundugu maliimata
nazaran yukarida sozii gecen fosiller Irak-
ta da yalniz Mestrichtien'de mevcut go-
rinuiyorlar.

Son seneler zarfinda, Maden Tetkik ve
Arama Enstitiisii, Petrol Grubunun kuyu-
larindan topladigi mubhtelif yeralt1 «done-
leri», Orbitoides ve Omphalocyclusun sa-
kuli yayiminin nesriyatta umumiyetle ka-
bul edildiginden bir hayli daha biiyiik ol-
duguna isaret etmektedir. Bence bu cins-
ler, Kampanien, Santonien ve Turonien'de
dahi zuhur ederler. Cenubu Sarki Turki-
ye'de de yalniz Turonien ve Santonien'de
mevcut gorunuyorlar. Bu kanaat cok sii-
mullii neticeler tevlit etti§i icin, Cenubu
Sarki Tiirkiye maktalarinda bulunan mez-
kir cinslerin sakuli tevezziii daha etrafli
bir surette izah ve mevzuubahis olan Or-
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bitoidli kirectaglarinin Turonien yasini
gosteren biitiin vecheleri anlatilacaktir.

Son seneler zarfinda, Cenubusarki Tiir-
kiyede, Dicle nehrinin cenubunda, Diyar-
bakir'in sarkinda ve Irak ile Suriye hudu-
duna oldukca yakin bulunan mahallerde
miiteaddit kuyular a¢ilmistir. Bu mintaka-
larda ekseriya mebzul Camerinas, Fascio-
lites ve diger daha biiytlik foraminifera bu-
lunan, kismen sileksli masif kirectaslari-
nin altinda inkisaf etmis bir kalin gri marn
maktai uzanmaktadir. Bu kirectas1 maktai
ve mezklr profilin altinda uzanan marn-
larin yukar: 300 metresi devir itibarile Or-
ta FEosen addedilirler. Bunu miiteakip,
Asagi Eosen devrine ait takriben 500 met-
re kalinliginda bir marn profili gelmekte-
dir. Bunun da altinda, litolojik bakimdan
Asag1 Eosen marnlarindan tefrik edilemi-
yen bir marn maktar vardir, 1akin: «Preli-
minary Compilation of the Stratigraphy,
Structural Features and Oil Possibilities
of S,E. Turkey and a Comparison with ne-
ighbouring countries» (1941) bashikli ya-
zimizda da izah edildigi vechile gayet kes-
kin bir Mikro-Fauna sinin mevcuttur. Kre-
tase-Eosen sinin altinda bulunan bu kaide
marn maktamin kalinligr 200 ila 300 met-
re arasinda tahavvil etmekte olup masif,
kalin bir kiregtasi profilini kaplamakta-
dir. Bu marn maktamin en ince tarafi en
s1g striktiirde bulunmaktadir. Bu da ta-
bakalarin sedimantasyonu zarfinda pek az
iltivalarin husule geldigine isaret eder.
Yukar1 Kretase devrinde hakiki bir kal-
kinma ve asinma vukubulmustur. En {ist
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Kretase marnlarinin altinda uzanan kirec-
tast profili, cok kalin (bir kag yiiz metre)
olup en iist Kretase ild Trias'1 ihtiva eden
bir profil arzetmektedir. Tiirkiyede, Pale-
ozoik devrinin sonunda bir hayli tektonik
hareketler vukubuldugundan, Mesozoik ta-
bakalar, topografisi gayri muntazam olan
tabakalarin uizerinde terakiim etmistir. Ba-
z1 mahallerde, en yukar kalkinmig Paleo-
zoik Kkiitleler, ilk defa Turonien devrinde
ortiilmusler, diger yerlerde ise Jura vesair
devirlerde transgresiyon gormiistir.

Bu Kretase maktam stratigrafik sinir-
larin1 tayin etmek mugkiildiir. Sina ve Mi-
sirda, buna miimasil inkisaf etmis bir yu-
kar1 Kretase maktami mufassal surette
tetkik ettim. Gerek mikro-fauna, gerekse
makro-fosiller ile kat'l bir Senonien-Turo-
nien sinir1 tesbit etmek miimkiindi (bahsi
gecen nesriyata miiracaat.) Senonien-Tu-
ronien, Turonien-Senonien- Asagi kretase
smirtm gosteren, bagslica ti¢ mikro-fauna
tahavvili musahede edildi. Evvelce de ar-
zedildigi gibi mikrofauna ve saha miina-
sebetleri bu tasnife destek teskil etmekte-
dir.

Cenubusarki Tiirkiyede, yukarida zikre-
dilene miusabih sartlar gorulmugstir. Ke-
zalik cenubusarki Tirkiyenin yeralti mak-
talarinda, takriben Kretase-Eosen hudu-
dunun 200 metre altinda, bir marn makta-
mda, sert bir mikro-fauna sinir1 vardir ve
bu sinir burada litolojik bir degisme gos-
termektedir. Bu marnlarin altinda uza-
nan masif kirectaglarinda da Turonien-Se-
nomanien ve Senomamen-asagl Kretase
hududu telakki edilen iki sinir (daha) bu-
lunmaktadir. Biribirlerinden uzak mesafe-
de olan bu mintakalardaki fauna tahav-
vili miusabeheti, kezalik blytlik litolojik
unitelerin kalinliginda ve bizzat litololide
gorilen musabehet, hakikaten biribirine
benzer unitelerin mukayese edilmis oldu-
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gu ve bizim tasnifimizin dogru bulundugu
kanaatini kuvvetlendirmektedir.

Cenubusarki Tirkiyede, biitlin bu Kre-
tase maktamda higbir bosluk bulunmadi-
gin1 da isaret etmek faydali olur. Masif ki-
rectaslar1 tedricen kalker katimli, yani
«flaggy beds» (ince tabakalar) tabir olu-
nan marnlara ve nihayet marnlara tahav-
viil etmektedirler. Bu keyfiyet ve bu ma-
sif kirectaglarile Kretase-Eosen sinir1 ara-
sindaki profillerin, biribirinden ¢ok mesa-
fedeki kuyularda bulunsalar dahi, yekdi-
gerlerile mukayeselerinin son derece ko-
lay olmasi, mevzubahis mintakalarda bu
unitede higbir boslugun bulunmiyacagina
delalet etmektedir.

Cenubusarki Turkiyenin masif kiregtasi
profilinin en tist kisminin, Turonien dev-
rine ait oldugu diger iki miisahede ile de
teeyylit etmektedir.

1) Kirectaglarimin yukart 400 metresin-
de iki linite tefrik edilebilinmektedir. Tak-
riben 200 metre olan tust kisim, az veya hic
dolomit ihtiva etmiyen saf, gri veya esme-
rimsi kirectaglarindan murekkep olup igin-
de bolca Dicyclinas mevcuttur. Bu kalke-
rin altinda kil rengimsi dolomitik kireg-
taglart vardir.

Irakta Zakho civarinda Bay F. R. S. Hen-
son buna miusabih bir profil kesfetmistir.
Kretase-Eosen smirmin altinda, bir kag
yiiz metre kalinliginda bir marn maktai
bulunmakta ve bunun altinda da tst kismi
dolomitik olmiyan ve alt kismi dolomitik
olan masif bir kirectasi profili bulunmak-
tadir. Bay Henson'a nazaran bu asagr do-
lomitik kirectasi Senomanien devrine ait-
tir, zira Caprina adversa d'Orbigny ile Or-
bitolina concava Lmk. ihtiva etmektedir.
Kezalik cenubusarki Tiirkiyede bu dolomi-
tik makta, mikro-fauna sinin dolayisile de
Senonien devrine ait bulundugu kabul



edilmektedir. Cenubusarki Turkiyedeki ku-
yu profillerinin st Kretasesinde hicbir
bosluk bulunmadigi icin gerek Zakho'da
gerekse cenubusarki Turkiyede en ustteki
Kretase marnlar ile bu dolomitik kirectas-
lar1 arasinda bulunan bir mahalde, Turo-
nien devrine ait bir maktam bulundugunu
farzetmek icap eder. Yukarida izah edilen
sebepler dolayisile, masif kire¢tast makta-
min en Ustteki 200 metresini Turonien dev-
rine ait farzetmek mantiki olur.

2) Masif kiregtast maktalarinin en st
kisminda Hippurites oldukg¢a boldur. Bun-
lar Hippurutes gosaviensis Douvillé (yu-
kar1 Turonien), Hippurites cormuvacci-
num Brown (Santonien veya Turonien'e
ait olmalar1 muhtemeldir), vesaire olarak
tavsif edilmislerdir. Bu kiregtaslarin1 kap-
liyan kaide marnlan i¢inde inoceramus
ihtiva eden tabakalarin mevcudiyeti bil-
dirilmektedir. Binaenaleyh en {istteki ma-
sif kiregtaginin Turonien devrine ait bu-
lundugunu farzetmek mantiki goriinmek-
tedir. Mikro-fauna sinir1 daha ziyade, 10
ild 50 metre daha yiiksekte (kalkerleri Or-
ten) marnlarin icinde bulunmakta ve bi-
naenaleyh Senonien-Turonien siniri, ma-
sif kirectaglarinin {istiinden biraz daha
yuksekte tesbit edilmistir.

Bu stratigrafik tasnif kabul edildigi tak-
dirde Sina, Misir, Zakho (Irak) ve cenu-
busarki Turkiyedeki mubhtelif unitelerin
litolojisi ve kalinligi arasinda gayet biiyiik
bir miusabehet goriliir ve bu da cenubu-
sarki Turkiye igin verilen stratigrafinin
sahih oldugunu cok muhtemel kilar.

Cenubusarki Turkiyenin yeralt1 makta-
larinda asagidaki kuyularda Orbitoides ve
Omphalocyclus bulunmustur:

Orbitoides: Ramandag No. 1 kuyuda:

Senonien-Turonien siirinin 20 metre'
ustiinde, Senonien marnlarinin bir kireg-
tast katimi iginde.

Kerbent No. 1 kuyuda:

Masif kiregtasinda, Senonien-Turonien
sinirinin takriben 100 metre altinda.

Hermis No. 1 kuyuda:

Masif kiregtast smirinin Ustiinde, Seno-
nien-Turonien sinirinin takriben 35 metre
altinda.

Hermis No. 2 kuyuda:

a) Masif kirectasinin tstiinde Turonien.

b) Senonien sinirinin civarinda masif
kirectasinda, Senonien-Turonien sinirinin
takriben 30 metre altinda.

¢) Masif kirectasinda, Senonien-Turoni-
en sinirinin takriben 85 metre altinda.

Basbirin No. 1 kuyuda:
Masif kirectasinda, Turonien-Senonien
sinirinin takriben 25 metre altinda.

Omphalocyclus: Ramandag No. 1 kuyu:

Senonien marnlarinin bir kirectast ka-
timinda, Senonien-Turonien smirinimn 20
metre ustiinde.

Gerciis No. 1 kuyuda:

0-5 m, 20-30 m, 35-40 m, ve 45-50 m de-
rinlikte. Bu kuyunun agzi1 masif kirectasi
seviyesinin tepesinden (baslangicindan)
takriben 100 metre asagida veya Senonien
-Turonien smiriin takriben yiiz yirmi
metre altinda bulunmaktadir.

Hermis No. 2 kuyuda:

Masif kiregtaginin ustiinde, Turonien-
Senonien sinirinin civarinda.

Biitin bu kuyularda Orbitoididae, ilk
defa olarak Kretase-Eosen sinirmin 200
metreden ziyade altinda gorilmektedir ki,
bu keyfiyet bash basina, bu fosillerin ce-
nubusarki Tirkiyede Mestrichten'de zuhur
edemiyecegini gostermektedir.

Bu misahedeler Orbitoides ve Ompha-
locyclus'iin Turonien maktamda da zuhur



ettigine delalet etmektedir. Zira cenubu-
sarki Turkiyenin en tlst masif kirectaslari-
nin Turonien devrine ait bulunduklarina
suphe yoktur. Bu neticeyi asagidaki key-
fiyet de bilvasita teyit etmektedir. Orbito-
ides ve Omphalocyclus'larin yalniz Mas-
trichten'e deldlet ettiklerine elan kanaat
beslendigi takdirde, Turkiyedeki Mestrich-
tien kiregtaglar1 Senomanien dolomitleri
tizerinde bulunuyor ve Kampanien, San-
tonien ile Turonien maktalar1 mevcut de-
gil demektir. Evvelce de arzedildigi vechi-
le, cenubusarki Tiirkiyede biitiin bu Kre-
tase maktamda hicbir dislokasyon veya
asinmadan miitevellit bosluk miisahede
olunmamustir.

Sahada belki de her zaman ayni kiregta-
st maktalarinin mukayese edilmedigi de
ileri surtlebilir. Fakat Rudistli ve ekseri-
ya yukari taraglari cakmaktash olan (ve
orta Turkiyede hattd Malatyanin simalin-
de ve biitlin cenubil Tirkiyede taninmig
olan) bu masif kiregtaslar1 Oyle karakte-
ristik ve mustemir bir seri teskil etmekte-
dir ki bizim mukayesemiz sirasinda daima
ayni litolojik Uinitenin kiyas edildigine stip-
he yoktur. Garbi Tiirkiyede de buna mii-
masil bir maktam tesekkiil etmis bulun-
masi cok muhtemeldir.

Bu yazima nihayet vermezden evvel, bi-
zim kendi musahedelerimizle intisar etmig
eserler arasinda yas bakimindan olan bii-
yik farkin sebeplerini tenkidi bir surette
gozden gecirmek faydali olur. Orbitoides
ve Omphalocyclus cinslerinin her ikisi de,
ilk defa olarak 1850 senesi raddelerinde
yani, Avrupa memleketlerinin stratigrafi-
sinin heniiz kafi derecede tesbit edilme-
mis oldugu ve diinyanin diger aksaminin-
ki hemen hemen mechul bulundugu bir
devirde tavsif edilmistir.  Biribirinden
uzak, 1000 kilometre veya daha fazla me-
safede bulunan muntakalarda, sirf her iki-
sinde de muayyen bir seviyede bir veya
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iki karakteristik nevin bulunmasi dolayi-
sile, her iki havalideki muayyen seviye,
ayni devre izafe edilmistir. Bu mukayese
usulti hem makro-fosiller hem de daha bii-
yik foraminifera hakkinda tatbik edilmis
olup bu karakteristik nevi veya cinslerin
bir ¢ogunun sakuli tevezziilerinin, bunlari
cevreliyen sahrelerin fasieslerinin tesiri
altinda hemen hemen bulunmadiklari fara-
ziyesine istinat etmektedir. Daha biyiik
foraminifera'ninkiiciik foraminifera dere-
cesinde sahrelerin fasieslerinin tesiri al-
tinda kaldiklar1 ve fakat ancak bu daha
biiyiik foraminiferanin mevcut bulunduk-
lar1 sahrelerin, ekseriya fasieslerinin daha
mukavim olmasindan kendilerinin mii-
kemmel birer miimeyyiz fosil olduklari in-
tibain1 veren, daha mintakavi bir tevez-
ziie malik bulunduklari, ancak son seneler
zarfinda anlasilmigtir. Bu yanhs telakki
neticesi olarak uzak mesafede bulunan
mintakalari¢in, bildhare (bu) Avrupa sis-
temile mukayese edilebilecek, ayr1 bir st-
ratigrafi teskil edilecek yerde, tabakalar
nisbeten kiiclik ve iyi taninmig bir kac
mintakaya istinat eden Avrupa sisteminin
icine sikistirilmistir. Yalniz Felemenk Sar-
ki Hindistaninda bu hata yapilmamustir.
Orada Uciincii devir a, b, c, ilaahire gibi
gruplara taksim edilmis ve bunlar ancak
son zamanlarda Avrupa taksimatile tec-
rube mahiyetinde mukayese edilmiglerdir.
Bir ¢cok ahvalde bu mukayese usulliniin
kat'! neticeleri, tatmin edici mahiyette ol-
mus, ve fakat stratigrafik sinirlarin gayri
muayyen bulundugu ahvalde bu usul bir
suri hatalara yol a¢cmistir; bu hatalar o
kadar tekerriir etmistir ki bunlar1 tashih
etmek bazan hemen hemen imkéansiz ol-
mustur. Buna bir misal Kretase-Eosen si-
niridir. Bir ¢cok memleketlerde makro-fo-
siller ile bu sinir1 tesbit etmenin mugkiil

oldugu maliimdur. Danien vesaire gibi

isimler baslica bu meselenin birer netice-



sidir. Bunlar hakikaten faydali bir stra-
tigrafik tiniteyi temsil etmekten ziyade
bilgimizdeki eksikligi setretmektedir. Mik-
ro-fauna caligmasi ne kadar artarsa Da-
nien isminin itibar1 da o kadar azalir.

Misirdaki kalin bir marn ve tebesir mak-
tai, jeologlar ve paleontologlar tarafindan,
senelerce, Senonien ve Danien olarak ve
sileks bakimindan zengin olan Senonien
ve Danien'i ilk kaplayan masif kirectasi
da kaide Eosen'i diye tavsif edilmisti. Bu
tasnife baslica saik, daha iyi bir fauna tas-
nifinin mevcut bulunmamasi olup, ¢ok ka-
rakteristik litolojik degismege istinat et-
mesi idi. Daha evvel, yani 1937-1940 sene-
leri zarfinda, bu marn maktamda, Kretase-
asagl Eosen hududuna isaret eden gayet
vazih bir mikro-fauna sinir1 tesbit etmiye
muvaffak oldum. Fauna, nesredilen ve ev-
velce zikri gecen bir yazimda mevzubahis
edilmisti. Bu sinirin istinat etmekte bulun-
dugu fauna tahavviilati, Misir, Filistin,
Irak, Turkiye ve Avrupa icin de muteber
ve caridir. Yapmis oldugumuz tetkikat,
Misir'da Kretase-Eosen sinirmin bazan  si-
leksli masif kirectaginin ancak 10 metre,
baska mahallerde ise 50 metre veya daha
fazla altinda bulundugunu gostermistir.
Cenubu sarki Tirkiyede Eosen kirectasi ile
Kretase-Eosen smirinin arasindaki mesafe
750 metreden bile fazladir.

Misirda yapilan bu yanlis stratigrafinin
neticesi olarak hakikatte Eosen devrine ait
bulunan bazi makro-fosiller, senelerce,
Kretase devrine ait telakki edilmislerdi.
Diger mahallerde de bu tesbidat aynen ik-
tibas ve kopye edilmis ve bu suretle yeni
yeni hatalara yol agmistir. Mikro-fauna si-
nirinin sahih olmadigr hususunda dahi bir
itirazda bulunulabilir. Ancak surasi unu-
tulmamalidir ki, tarafimdan yapilmig olan
mikro-fauna tasnifi, bir cok (20 den fazla)

cinslere, bilyiikliiklerine, miinasebetlerine
ilaahiri istinat etmekte ve bu cihetler de
fasiesin tesirlerini hemen hemen bertaraf
eylemektedirler. Halbuki, ancak bir kag
makro-fosil veya bilylik foraminiferlar
kullanilarak yapilan tasniflerde keyfiyet
boOyle olamaz.

Elimde, Orbitoides'lerin  bulundugu
muhtelif memleketlerde, tabakalarin, ha-
kikaten Mestrichtien devrine ait olup ol-
madiklar1 hususunda bir karar verebilme-
me kifayet edecek kadar «doneler» heniiz
mevcut degildir. De Lapparentnin (1906),
kaide Eoseni ile Turonien arasindaki mak-
tal, Monsyen, Danien, Mestrichtien, Kam-
panien, Santonien ve Koniakien tlniteleri-
ne, Gerkienin (1903) ayni fasilayr Mons-
yen, Mestrichtien ve yukarn Kretaseye
Haug'un bunu Danien, Mestrichtien, Kam-
panien, Santonien ve Koniasien'e taksim
etmeleri, daha bagkalarinin ise ancak Mes-
trichtien, Kampanien ve Santonien olarak
ayirmalar1 keyfiyeti de, en list Kretase'nin
tali taksimatinin sirf hiikm1 olup, bir mem-
lekette, Mestrichtien denilen horizonun,
1000 mil daha uzaktaki bagka bir memle-
ketteki muayyen bir seviyenin ayni olup
olmadigina -bilhassa ancak bir ka¢ makro-
fosil kullanilmigsa- karar verebilmenin gii¢
oldugunu gostermektedir.

Binaenaleyh arazide yapilan devir tes-
bidat: ile eserlerde zikredilen devirler ara-
sindaki tahaliifiin diinyanin her tarafinda
ylizlerce derin kuyu ve satth maktalarinda
uzun uzun tetkik edilen ve faunadaki ta-
havviilat1 metre metre takip edebilmemizi
miimkin kilan makro-fauna hakkindaki
bilgimiz hilafina olarak, makro-fosillerin
sakuli tevezziii hakkindaki maliimatimi-
zin noksanligindan ileri gelmekte olmasi
muhtemeldir.

Ankara, 30.IV.941



The stratigraphical distribution of the genera
Orbitoides and omphalocyclus in S. E. Turkey.

The genera Orbitoides and Ompha-
locyclus have been always considered to
be characteristic guide-fossils for the Ma-
estrichtian. In a recent article by M.G.
Rutten <«A Synopsis of the Orbitoididae
(Geologic en Mynbouw, No. 2, Februari
1941, pp. 34-62, Holland) a compilation is
given of the stratigraphic distribution of
Orbitoididae in general and also of the
genera Orbitoides and Omphalocyclus.
According to Rutten Orbitoides indicates
Maestrichtian in Europe, India, Central
America, and the West Indies. Omphalo-
cyclus was found in the Maestrichtian of
Europe, India, and the West Indies. In Iraq
also, they seem to occur only in the Maes-
trichtian according to information kindly
given to me by Mr. F. R. S. Henson of the
Iraq Petroleum Co. Ltd.

The different sub-surface data collected
from wells by the Petroleum Department
of the Maden Tetkik ve Arama Enstitlisii
in previous years indicate that the verti-
cal distribution of the genera Orbitoides
and Omphalocyclus is considerably larger
than was generally accepted in literature.
It is the writer's opinion that these gene-
ra also occur in the Campanian, Santonian
and Turonian. In S. E. Turkey they only
seem to occur in the Turonian and Santo-
nian. As this conclusion has rather far re-
aching consequences the writer will dis-
cuss more extensively the vertical distri-
bution of these genera in the sections of
S. E. Turkey and the different facts will
be discussed which indicate the Turonian
age of these orbitoidal limestones.

366

By Dr. S. W. TROMP

In S. E. Turkey several wells were dril-
led in previous years in areas south of the
Tigris River, east of Diyarbakir and ra-
ther close to the Iraq and Syrian border.
In these areas a thick grey marl section is
developed underlying massive, partly
cherty limestones often rich in Camerinas,
Fasciolites and other larger foraminifera.
This limestone section and the upper 300
m. of marls which underlie this section
are considered to be Middle Eocene in age.
Then follows a marl section of about 500
m. thickness which belongs to the Lower
Eocene. It is underlain by a marl section
which is lithologically not to be distin-
guished from the Lower Eocene marls. A
very sharp micro-faunistic boundary is
developed as was discussed in a paper by
the writer: «Preliminary Compilation of
the Stratigraphy, Structural Features and
Oil Possibilities of S. E. Turkey and a
comparison with neighbouring countries>>
(1941). This basal marl section below the
Cretaceous-Eocene boundary varies in
thickness between 200 and 300 m., and
overlies a thick massive limestone section.
This marl section seems to be the thinnest
on the shallowest (highest uplifted) struc-
tures, which suggests slight folding du-
ring the sedimentation of the beds. A real
uplift and erosion has not taken place du-,
ring the Upper Cretaceous. The limestone
section which underlies the uppermost
Cretaceous marls is extremely thick (se-
veral hundred meters) and represents a
section from the uppermost Cretaceous

into the Triassic. As considerable tectonic



movements have taken place in Turkey at
the end of the Paleozoic, the topography
of the beds on which the Mesozoic strata
were deposited was very irregular. The
highest uplifted Paleozoic blocks were, in
some places, covered for the first time du-
ring the Turonian; in others the Jurassic
was the first transgressing formation, etc.

The stratigraphic boundaries in this
Cretaceous section are difficult to place.
A similarly developed Upper Cretaceous
section was studied by the writer in detail
in Sinai and Egypt. Both with micro-fauna
and macro-fossils it was possible to estab-
lish an accurate Senonian-Turonian boun-
dary (see publ. referred). There main
micro-faunal changes were observed which
indicated the Senonian-Turonian, Turo-
nian-Cenomanian, and Cenomanian-Lower
Cretaceous boundary. As stated before
this Classification was supported by mac-
rofaunae and field relations.

A similar situation was found in S. E.
Turkey. Also in the sub-surface sections
of S. E. Turkey about 200 m below the
Cretaceous-Eocene boundary a sharp mic-
ro-faunal boundary occurs in this marl
section which does not show a lithologic
change at this boundary. In the massive
limestones which underlie these marls also
two boundaries occur, which were consi-
dered to be the Turonian-Cenomanian and
the Cenomanian-L. Cretaceous boundary.

This similarity in faunal change of these.

far distant areas, similarity in thickness
of the large lithologic units and in litho-
logy itself, strongly suggests that really
similar; units have been compared and
that our Classification is correct.

It might be useful to point out that no
hiatus exists in this whole Cretaceous sec-
tion of E. Turkey. The massive limes-
tones change gradually into marls with li-

mestone intercalations (the so called «Flag-
gy beds»), and finally into marls. This fact
and the observation that the sections bet-
ween the Cretaceous-Eocene boundary and
these massive limestones are extremely
easy to correlate even in far distant wells
indicate that no hiatus can exist in this
unit in the areas discussed.

The Turonian age of the uppermost part
of the massive limestone section of S. E.
Turkey is also supported by two other ob-
servations.

1) In the upper 300 m of limestones two
units can be distinguished. The top part
(about 200 m) is composed of pure grey
or brownish limestones with little or no
dolomite, Dicyclinas are common. It is un-
derlain by greyish dolomitic limestones.

In the neighbourhood of Zakho in Iraq,
Mr. F. R. S. Henson discovered a similar
section. Below the Cretaceous-Eocene
boundary a marl section occurs of a few
hundred m. in thickness, underlain by a
massive limestone section non-dolomitic,
in the upper part, dolomitic in the lower
part. This lower dolomitic limestone is Ce-
nomanian in age acc. to Mr. Henson, be-
cause Caprina adversa d'Orbigny and Or-
bitolina concava Lmk. were found. Also in
S. E. Turkey this dolomitic section is con-
sidered to be Cenomanian because of the
micro-faunal boundary. As no hiatus exists
in the upper Cretaceous of the well sec-
tions in S. E. Turkey one has to assume
that somewhere between the uppermost
Cretaceous marls and these dolomitic li-
mestones both in Zakho and in S. E. Tur-
key a Turonian section must be present.
For reasons explained above it is logical
to assume that the uppermost 200 m of the
massive limestone section represents the
Turonian.

2) In the uppermost part of the massive
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limestone sections Hippurites are quite

common. They have been described as
Hippurites gosaviensis Douvillé (Upper
Turonian) , Hippurites cornuvaccinum

Bronn (probably Sahtonian or Turonian),
and others. In the basal marls covering
these limestones Inoceramus beds are re-
ported. It seems logical therefore to assume
that the uppermost massive limestone is
Turonian in age. The micro-faunal boun-
dary lies mostly 10-50 m. higher in the
covering marls and the Senonian-Turonian
boundary was therefore placed a little
higher than the top of the massive limes-
tones.

Accepting this stratigraphic classifi-
cation there is an extremely great simi-
larity in lithology and thickness of the
different units in Sinai, Egypt, Zakho
(Iraq) and S. E. Turkey, which makes it
highly probable that the stratigraphy gi-
ven for S. E. Turkey is correct.

In the sub-surface sections of S. E. Turkey
Orbitoides and Omphalocyclus were found
in the following wells:

Orbitoides: In Ramandag Well No. 1:

20 m above the Senonian Turonian boun-
dary in a limestone intercalation of the
Senonian marls.

In Kerbent Well No. 1:

About 100 m below the Senonian-Turo-
nian boundary in the massive limestone.

In Hermis Well No. 1:

About 35 m. below the Senonian-Turo-
nian boundary at the top of the massive
limestone.

In Hermis Well No. 2:

a) Near the Turonian-Senonian boun-
dary at the top of the masisve limestone.

b) About 30 m. below the Serionian-Tu-
ronian boundary in the massive limestone.
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¢) About 85 m. below the Senonian-Tu-
ronian boundary in the massive limestone.

In Basbirin Well No. 1:
About 25 m. below the Turonian-Seno-
nian boundary in the massive limestone.

Omphalocyclus: In Ramandag Well No. 1:

20 m. above the Senonian-Turonian
boundary in a limestone intercalation of
the Senonian marls.

In Gerciis Well No. 1:

From 0-5 m, 20-30 m, 35-40 m. and from
45-50 m. depth. The top of this well starts
about 100 m. below the top of the massive
limestone, or about 120 m. below the Se-
nonian-Turonian boundary.

In Hermis Well No. 2:

Near the Turonian-Senonian boundary
at the top of the massive limestone.

In all these wells the Orbitoididae ap-
pear for the first time more than 200 m.
below the Cretaceous-Eocene boundary,
which in fact already indicates that they
can hardly occur in the Maestrichtian of
S. E. Turkey.

These observations given above indicate
that Orbitoides and Omphalocyclus also
occer in the Turonian as there seems to
be no doubt that the uppermost massive
limestones of S. E. Turkey are Turonian in
age. This conclusion is also indirectly sup-
ported by the following: If one still beli-
eves that Orbitoides and Omphalocyclus
only indicate Maestrichtian it would mean
that in S. E. Turkey Maestrichtian limes-
tones are lying on Cenomanian dolomites.
Campanian, Santonian and Turonian
would be missing. As stated before in this
whole Cretaceous section in S. E. Turkey
no unconformity or erosional hiatus was
observed.

One could put forward also that per-



haps not aways the same limestone sec-
tions have been compared in the field. But
these massive limestones with Rudist and
often flinty near the top from such a cha
racteristic consistent series (which are
known in central Turkey, even north of
Maatya and in the whole of southern
Turkey) that there seems to be little doubt
that in our correlation aways the same
lithologic unit has been compared. It is
very likely that also in western Turkey a
similar section is developed.

Before concluding this article it might
be useful to consider critically the reasons
for this great divergence in age between
literature and our own observations. Both
genera Orbitoides and Omphaocyclus ha-
ve been described for the first time
round 1850, during a period when the stra-
tigraphy of the European countries was
not sufficiently established and that of
other parts of the world practically unk-
nown. In far distant areas 1000 km. or more
apart similar ages were given to a certain
horizon only because of the occurrence of
one or two characteristic species in a cer-
tain horizon of both areas. This corre-
lation method was used both for macro-
fossls and larger foraminifera, and is ba
sd on the assumption that the vertical
distribution of many of these characteris-
tic species or genera is practicaly unin-
fluenced by the facies of the surrounding
rocks. It is only in recent years that it was
understood that the larger foraminifera
are as much influenced by the facies of
the rocks as the smal foraminifera, but
that only the facies of rocks in which these
larger foraminifera occur are mostly more
resistant and they have therefore a more
regional distribution which gives the im-
presson that they are guide fossils par
excellence. The result of this wrong as
sumption has been that the stratigraphy

of far distant areas has been pressed in the
European system which is based on a few
relatively smal well known areas instead
cf building up a separate stratigraphy
which later could be compared with this
European system. It was only in the Dutch
East Indies that this mistake was not ma
de by dividing the Tertiary in groups ab,
c, etc., which only in recent years have
been compared tentatively with the Euro-
pean divisions. In severa cases the final
results of this method of correlation have
been satisfactory but in case of uncertain
stratigraphic boundaries this method has
led to a series of mistakes, which have
been cepied and re-copied again which
make it amost impossible sometimes to
correct the mistakes. Such an example is
the Cretaceous-Eocene boundary. It is well
known that in many countries it is diffi-
cult to establish this boundary with mac-
ro-fossils. Names such as Danian and ot-
hers are, mainly the result of this prob-
lem. They actually cover a lack in our
knowledge than that they really represent
a useful stratigraphic unit. The more mic-
ro-faunal work has been done the less the
name Danian can be justified.

In Egypt for many years a thick marl
and chalk section was described by geolo-
gists and paleontologists as Senonian and
Danian and the first covering thick mas-
sve limestones rich in chert were descri-
bed as basd Eocene. This classification
was mainly due to the lack of a better fau-
nal classification and was based on the
very characterigtic lithologic change. In
the previous years from 1937 to 1940 the
writer succeeded in establishing a very
sharp micro-faunal boundary in this marl
section indicating the Cretaceous-L. Eocene
boundary. The faunae are given in an ar-
ticle published by the writer and previ-
oudy referred to. The faunal changes on
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which this boundary is based hold for
Egypt, Palestine, Iraq, Turkey and Europe.
Our studies showed that in  Egypt some-
times the Cretaceous-Eocene boundary is
only 10 m. below the massive cherty limes-
tone, in other locdities they are 50 m. and
more. In S. E. Turkey the distance bet-
ween Eocene limestone and the Cretar
ceous-Eocene boundary is even more than
750 m.

As a result of this false stratigraphy in
Egypt, for many years certain macro-fos-
dls were considered to be Cretaceous
which are actually Eocene in age. In other
areas these determinations have been
copied and new mistakes were intro-
duced. One could object that the mic-
ro-faunal boundray might not be accu-
rate either. It should be kept in mind
however that the micro-faunal classfi-
cation used by the writer is based on a
great amount of genera (more than 20),
their szes, associations etc. which eimi-
nates practically the facies influence, whe-
ress this is not the case when only a few
macro-fossls or large foraminifera are
used.

The writer has not yet sufficient data
on hand to decide, whether, in the diffe-
rent countries where Orbitoides was

found, the beds redly only belong to the
Maestrichtian. The fact that de Lapparent
(1906) divides the section between-base
Eocene and Turonian in the units Montian,
Danian, Maestrichtian, Campanian, San-
tonian, and Coniacian, whereas Geikie
(1903) divides the same interval in Mon-
tian, Maestrichtian, Upper Chalk or accor-
ding to Hang in Danian, Maestrichtian,
Campanian, Santonian, Coniacian, whereas
others only distinguishing Maestrichtian,
Campanian, Santonian, indicates that the
sub-divisions of the uppermost Cretaceous
are arbitrary and that it is difficult to de-
cide whether a horizon cadled Maestrich-
tian in one country is redly the same as a
certain horizon in a country 1000 miles
away, especidly if only afew macro-fossils
have been used.

The difference in age between literature
and field determinations are therefore
probably due to a lack in our knowledge
concerning the vertical distribution of
macro-fossils, which cannot be sad of the
micro-faunae which have been studied dl
over the world in hundreds of deegp well
sections and in surface sections which
dlow to follow the changes in fauna from
meter to meter.

Ankara; 30.1V.1941



