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""Rift" Vadileri ve Hatay Gravimetre Etiidiiniin
Baz Tektonik Neticeleri

Sulhi YUNGUL"')

Ozet: Bu makalede Hatay, Amik Ovasindaki gravite anomalisinin Af-
rika Rift vadilerindeki anomaliye miisabih oldugu goriiliiyor. Rift Vadiler-
indeki tektonik olaylarin ve elemanlarin Amik Ovasi civarinda da mevcut
oldugu tebariiz ettirilerek burasinin Rift Vadilerinin bir devami oldugu
neticesine variliyor. G. E. S. Hills tarafindan ortaya atilan Rift vadilerinin
tesekkiili teorisi tadil edilerek Amik Ovasina tatbik ediliyor. Buras: i¢in
muhtemel olan tektonik tesekkiilat nazariyesi ve rusubi ortii altindaki mu-
htemel durum veriliyor.

Hatay, Amik Ovasinda petrol imkanlarini arastirmak gayesiyle yapilan
gravimetre etiidii neticesinde burada bilinen ve tasavvur edilen yeryiizii
ve yer alt1 durumlari ile izah edilemeyen bir rejional gravite anomalisi ile
karsilagildi. Ayni sekilde bir anomali Afrika Rift Vadilerinde de mevcut-
tur. Bu vadilerin Kizil Deniz ve Lut G6lii yolu ile Suriyenin simaline kadar
uzandig1 keyfiyetinin de bugiine kadar umumi bir kanaat haline gelmis old-
ugu diistiniiliirse Amik Ovast ile Afrika Rift Vadileri arasindaki miinasebet
goriliir. Afrikada sistematik etiidler yapilmis ve burada Kuaternerden bas-
ka bir ortii olmadigi i¢in durum nisbeten vazihtir. Bundan istifade ederek,
Amik Ovasinin miicerret bir sekilde tetkiki neticesinde halledilmesi im-
kansiz olan meselelerin Afrika Rift Vadileri ile mutabakat yaparak halli
kolaylastirilabilir.

1) Y. Jeofizik Miih., M. T. A. Enstitiisii.
Makalenin alinig tarihi 15/5/1950 dir.



Afrika Rift Vadileri hakkinda GREGORY (5), WEGENER (13), WAY-
LAND (12) ve daha bir ¢oklar1 muhtelif izahlar yapmislarsa da bu izahlar
gravite anomalisi ile telif edilememis veya umumiyetle jeofizik bakimdan
aksakliklar1 olmustur. 1948 de HILLS (8) tarafindan ortaya konan Rift
Vadilerinin tesekkiil faraziyesi ve izahi ilk defa olarak bunlarin tizerindeki
gravite anomalisini de izah edebilmistir, fakat fiziki imkéanlar bakimindan
tizerinde diisiiniilmesi gereken bir meseledir.

Asagida Afrika Rift Vadilerinin tesekkiilii izahlari, jeofizik bakimdan
aksakliklar1 ve HILLS'in son izah1 kisaca gozden gegiriliyor. Hatayin gravite
bakimindan Rift vadilerine miisabih olmakla beraber tektonik bakimdan
da miisabih olup olmadig tahlil ediliyor.

Bu yazinin gayesi, jeofizigin hususiyetlerine girmeden, gerek ilmi ve
gerek iktisadi gayeler ile yapilan jeolojik etiidlerde jeologlara, Hatay'da ve
Arap Blokunun simal sinirinda, tamamen karanlik i¢inde kaldiklar1 bazi
hallerde, bir par¢a olsun 151k vermektir. Bu 151$1n miktari jeofizik etiidlerin
viis'ati, cinsi ve tenevvii ile ¢ogaltilabilir. Gravimetrik etiidler ¢ok siiratli
ve az masrafli olup rekonesans mahiyetinde kullanilir ve neticeler umum-
iyetle «kalitatif» olarak nazari itibara alinir. Bazi hallerde «kantitatif» net-
iceler ¢ikarilabilirse de hesaplarin icine bir ¢ok faraziyelerin ve tahmini
kiymetlerin ithalinden kaginilamaz. Detayli, kantitatif neticeler veren usul-
ler ¢cok yavas ve masrafli olup mahdut sahalarda ancak mevzii olarak kul-
lanilir. Bununla beraber, baz1 hallerde mesela jeodezide ve isostazi ile ilgili
problemlerde, kantitatif ve kalitatif bakimdan gravimetrik usuller esastir.
Jeofizik usullerin yanlis neticeler vermesi veya neticelerin yanls tefsir edil-
mesi ihtimali vardir. Gravimetrik usul yalniz basina tatbik edildigi zaman,
bilhassa mintakanin detay satih jeolojisi, stratigrafisi, paleojeografisi ve tek-
tonigi de incelenmemis ise neticelerin tefsiri ¢ok giigtiir.

Hatay'da simdiye kadar sistematik bir jeolojik ¢aligma yapilmamustir.
Stratigrafi hakkindaki maliimatimiz da ¢ok azdir. Kantitatif done hemen
hemen hig yoktur. Bagka bir jeofizik usuliin ve herhangi bir korrelasyonun
yardimindan da mahrum olan bu etiidiin tefsirinin neticeleri kaydi ihtiyat-
la nazari itibara alinmalidir.

Gravite usullerinin esas1 Arzin cazibe sahasinin ¢ok kiigiik degisiklerin-

in yer yiiziinde 6l¢iilmesidir. Satihda, noktadan noktaya olan bu degismeler
Arzin kabugundaki kitle taksiminin canibi istikametlerdeki degisiklikler-



3
inden ileri gelir. Olgiilen bu gravite degisiklikleri yer altindaki muhte-
mel kitle taksimini gosterecek vechile tefsir edilir. Bir noktadaki nazari
veya normal gravite kiymeti ile, 6lgiilen gravite kiymeti arasindaki farka
«anomali» denir. Ol¢ii alinan nokta ile referans seviyesi arasindaki kitlenin
atraksiyonunu tarh edip, topografik ariza tashihi de yapilarak elde edilen
anomaliye «Bouguer Anomalisi» denir. Ayni Bouguer anomalilerini haiz
noktalardan «izogal>» miinhanileri ¢izilerek gravite haritalar1 hazirlanir.
Eger yer altindaki kitle taksimi miitecanis veya hudutsuz ufki tabakalardan
miitesekkil olsayd1 biitiin noktalarda Bouguer anomalisinin sifir olmasi
icabederdi.

Hatay gravimetre etiidii 1949 yazinda Maden Tetkik ve Arama En-
stitlisit Gravimetre Ekibi tarafindan yapildi. 1175 km. karelik bir sahada
1788 adet gravite istasyonunda 6lgii alinarak detay gravite haritalar1 hazir-
landi ve buradaki petrol striiktiirii ihtimalleri miitalea edildi. Bu yazida de-
tayla, yani petrol striiktiirii ve fay anomalileri ile mesgul olunmayip sadeee
mintakanin umumi durumu ve tektonigi ile ilgili anomaliler nazari itibare
alinacaktir.

Amik Ovasi gravite haritasinin karakteristik vasfi sudur: Gravite
ovanin ortasina gidildik¢e azalmakta ve izogal 'lar adeta konsantrik bir ma-
hiyet arzetmektedir. Amik Golii bu biiyiik gravite alcalmasi (-36.0 miligal
Bouguer anomalisi) kapanisinin i¢indedir; 6yle ki goliin garp ve simal-garp
sahili gravite konturlarini takib etmektedir. Burada topografik bakimdan
algak yerlerde gravite alcalmakta ve yitksek mintakalarda yiikselmektedir.

[lk bakista bu anomaliye bir mana verilemiyor, zira bu hal, gravite ile
morfoloji arasindaki miinasebetin tabiatta umumiyetle rastlanan seklin-
in tamamiyle aksidir. Bouguer anomalisi hesabedilirken referans seviye-
sinin tzerinde kalan kismin atraksiyonu tarh edildiginden yiikseklerdeki
Bouguer gravitesi algak yerlerdeki kiymetten umumiyetle daha diisiiktiir.
Amik Ovasinda ise bu halin aksi varittir. Bu anomaliye «isostatik» tashih
yapilmamustir. Yitksek mintakalar ile alcak mintakalarin arzin kabugunun
altindaki bazaltik tabaka icinde bir nevi hidrostatik muvazene tesis etmis
oldugunu farzederek yapilacak bu tashih anomalinin seklini hissedilir bir
miktarda degistirmeyecegi gibi yitksek mintakalarin gravitesini daha da

2) <<Gal>> gravite vahididir ve 1 cm,/sec./sec. dir. Pratikte bunun binde biri olan
<<miligal>> (mg ) kullanilir.
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arttiracag igin bu -36 miligallik anomaliyi biraz daha bariz bir sekle koy-
maktan bagka bir rol oynamayacaktir. Keza, yiiksek mintakalarin erozyonu
umumiyetle isostatik muvazenenin tesisinden daha ¢abuk oldugu i¢in
daglarin altinda bir «bakiye kok» kalir ki bu da yiiksek mintakalardaki
gravite kiymetini daha ziyade diistiriir.

Amik Ovasindaki gravite algalmasi buradaki riisubi tabakalarin bird-
enbire kalinlasmasina da atfedilemez, Bunun miimkiin olabilmesi igin,
anomalinin gevresini, yani gravitenin yiikseldigi kisimlar1 ortiistiz kristalin
farzetsek dahi, normal sartlar altinda burada gok kalin bir sedimantasyonun
mevcudiyeti icabeder. Bu da ancak granitik tabakanin 5-10 km. lik bir de-
plasman ile asagidaki bazaltik tabaka icine egrilmesi veya ikisinin birden
agagiya egrilmesi ile miimkiindiir. Canibi kompresyon kuvvetlerinin de bu
egrilmeyi destekleyip isostatik muvazenenin tesisine mani olmasi icabeder.
Boyle dar bir sahada bu mikyasta bir egrilme pek muhtemel degildir.

Kristalin subazman'in kesafetini 2.7 ve buradaki riisubi sahrelerin va-
sati kesafetini 2.4 farzedelim. Amik Ovasini dolduran riisubi kitle ayn1 haci-
mdeki kristalin ile yer degistirmis ve hig bir isostatik aranjman yapilmamais
farzetsek dahi 36 mg. lik bir anomali i¢in 28000 metrelik bir ortiiye ihtiyag
vardir. Farzedilen bu sekil, rusubi sahrelerin hasil edebilecegi anomalinin
azami olacag1 vechiledir ve tabiatta bu seklin tesisi ve idamesi pek ihtimal
dahilinde degildir. Amik Ovasi i¢inde azami 1000 metre kalinliginda Eo-
sen ve Miosen oldugu tahmin ediliyor. Daha asagida bir miktar Kretase
ve hatta Jurasik olmasi muhtemel fakat Kretase kalkerinin satha ¢iktig:
yerlerde bunun kesafet bakimindan granit ayarinda oldugu goriildii. Netice
itibariyle burada azami 1000 metrelik diisiik kesafetli bir 6rtii kabul ede-
biliriz. Amik Ovasinin sarkindaki, simalindeki ve cenubundaki sahalarda
da Eosen ve Miosen oldukga kalin bir ortii teskil eder. Buralarda da asgari
400 metrelik diisiik kesafetli bir ortii oldugunu kabul edebiliriz. Garpta ise,
Kizil Dag civarinda ve Amanos Daglarinda riisubi 6rtii Amik Ovasinda-
kinden muhtemelen daha kalindur.

Arap Bloku civarinda riisubi sahrelerin kalinliginin gravite kiyme-
tlerini nasil degistirdigini gormek i¢in misal olarak W. R. Mac DONALD
(10) tarafindan 1925 de, Basra civarinda, Cebeli Sanam'dan Ahvaz'a kadar
yapilan 200 mil uzunlugundaki gravite profilini alalim. Buradaki ortii de
umumiyetle Kretase ile baslar ve asagi Miosene kadar simali Suriyedeki
formasyonlarin hemen hemen aynidir. Miosenin ilk zamanlarinda Halep
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civarinda vukua gelen bir yiikselme Akdeniz basenini Hint Okyanusun-
dan ayirmis ve bundan sonra Basra jeosenklinalindeki formasyonlar, Fars
ve Bahtiyari serileri, Akdenizdekilerden farkli olmustur. Amik Ovasinda
da Basradaki gibi Arap Blokundan Kenar Iltivalar1 Basenine gegis durumu
vardir. Bu sebeple Basra civarindaki riisubi sahrelerin kalinlig ile gravite
arasindaki miinasebetin Arap Blokundan Amik Ovasina gecis noktasinda-
kine miigsabih olmasi lazimdir. Basrada 200 millik bir profil boyunca 50
miligallik muntazam bir algalma vardir. Fakat, bu algalma Arap Bloku tize-
rindeki riisubi 6rtiiniin sona erip Kretaseden eski sahrelerin satha ytikseld-
igi Cebeli Sanam ile ekserisi Miosen ve Pliosen olan, takriben 8000.0 metre
kalinliginda, geng, diisiik kesafetli ortii ile kapli Ahvaz arasindadir.

Amik Ovasinda, Arzin kabugunda, yani granitik tabaka icinde mevcut
litolojik bir degisme, isostatik muvazenenin tesis edilmemis olmasi gartiyle,
bu anomaliyi dogurabilir. Granitik tabakanin kalinligini 12 km. ve kesafeti-
ni de 2.70 olarak kabul edersek 36.0 mg. lik bir anomali tevlit edebilmesi
i¢in granitik tabakanin kesafetinin burada 2.62 olmasi icabeder. Bu miim-
kiin goriintiyorsa da boyle mevzii ve granitik tabakanin biitiin kalinligi-
na samil olan bir litolojik degismenin ne suretle hasil olabilecegi pek belli
degildir.

Sunu da sdylemek lazimdir ki Amik Ovasi etiidiiniin gravite kiymetleri
yekdigerinin mukayesesinden ibaret olup mutlak bir kiymet ifade etmezler.
Su halde Amik Ovasinin bir gravite algalmasini gostermeyip etrafindaki
sahanin bir gravite yiikselmesi oldugu iddia edilebilir. Fakat, tabiatta bu
sekilde bir anomalinin pek varit olmadig: gibi bu vaziyette de Amik Ovasi
etrafindaki gravite yiikselmeleri izah edilemez. Keza, buradaki gravite as-
garisinin Cukurova'da buraya miimasil yerlerdeki kiymetten takriben 47.0
mg. asagida oldugu da tesbit edildi *).

Gorilityor ki Amik Anomalisinin tefsiri alelade prensiplerle halledile-
meyip hususi bir hal arzediyor. Buna bir hal ¢aresi ararken garbi Suriye ve
Filistin boyunca uzanan ¢okiintii nazar1 dikkati ¢ekiyor. Bu ¢okiintiiniin,
Amik Goliinden baglayp baglamadig: tasrih edilmemekle beraber, Afri-
ka Rift Vadilerinin bir devami oldugu ve Suriyenin simalinden basladig:
umumiyetle kabul edilmistir.

3) Amik Ovasinda kullanilan itibari sistemde 41.0 mg. in Cukurova'da kullanilan
itibari sistemde takriben 185.0 mg. a tekabul ettigi tayin edildi.



Afrika Rift Vadilerinde alinan gravite neticelerini tetkik edersek orada
da Amik Ovasindaki durumun aynini goriiriiz: gravite tahavviilati topo-
grafiye muvazidir ve vadiler i¢inde vasati 50.0 mg. lik bir al¢alma vardur.

Rift Vadileri simal-cenup istikametinde, Tiirkiyenin cenubundan
Habesistana kadar 6000.0 km. uzunlugunda bir ¢okiintii serisi teskil ederl-
er. Bir ¢oklarinin i¢inde uzun, dar ve derin goller vardir. Kenar divarlar ar-
asindaki genislik bir kag yiiz metreden 120.0 km. ye kadar ¢ikar. Divarlarin
zirveleri ile vadilerin tabani arasindaki farkin 3000.0 metre oldugu yerler
vardir. Garp taraftaki vadiler sistemi Zambezi'den Nil‘in yukar1 kollarina
kadar uzanir ve sarka dogru mukaar bir kavis yapar. Sarkta, simal-cenup is-
tikametinde uzanan diger bir ¢okiintii serisi Kizil Deniz tizerinden Urdiin
Vadisine gelir. Bu iki sistem arasinda takriben 300.0 km. kutrunda olan
Viktorya Golii vardir. Simaldeki LXt G6li takriben 30.0 km. genisligindedir
ve deniz seviyesinden 850.0 metre irtifaindaki bir yaylanin icindedir. Bu
goliin tabani ise deniz seviyesinden 700.0 metre asagidadir. Sarki Afrika
deniz seviyesinden 1000.0 ila 2000.0 metre yiikseklikte biiytik bir kristalin
platoXdur. Burada hemen hemen hi¢ sedimantasyon olmamuistir; diizdiir
ve iltivalar yoktur. Bu tabiiler mintakanin evveld yukariya dogru egrildigi
ve erozyondan sonra da asagiya dogru egrildigi zannediliyor. Viktorya
goliiniin Rift tesekkiilat: ile alakasi yoktur. Burasi sadece asagiya dogru
egrilmis ve s1g bir goliin tesekkiiliine sebep olmustur. Rift Vadileri sismik
bakimdan faaldir. Volkanik faaliyet vadilerin tesekkiilii ile beraber cerey-
an etmistir ve umumiyetle bazaltik olan bir ¢ok geng lav kitleleri mevcut-
tur. Rift tesekkiilatinin granitik tabakanin altindaki bazaltik tabakanin
hareketleri ile alakali oldugu séylenebilir.

J. W. GREGORY'ye (5) gore bu vadiler normal faylarla tesekkiil etmis
graben 'lerdir. Arz kabugunun tansiyonu netice-sinde, iki normal fay ar-
asinda « anahtar tas1 » mahiyetinde bir blok asagiya diiserek bir vadi tegkil
etmistir. Esasen «Rift» kelimesinin manasi da budur. Fakat boyle granitik
bir blokun asagiya indirilip daha agir olan bazaltik tabakanin icinde asag1-
da nasil tutulabilecegi izah edilememisti. Keza bu vaziyet gravite anomali-
lerini de izah edemez.

A. WEGENER (13), riftlerin isostatik bakimdan kompanse edilmemis

olduklarin1 g6z oOniinde tutarak bunlarin mahdut derinlikte tansiyon
yariklar: oldugunu ve butiin granitik tabaka derinligince, asagidaki bazaltik
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tabakaya kadar inmedigini ileri stirdii. Bu yariklarin 2000.0 metreye yakin
derinlikte olmalar1 lazim geliyor. Bu vaziyette, halen mevcut olan gravite
algalmasindan ¢ok daha fazla bir anomali olmas icabederdi.

E.]. WAYLAND'n (12) «ramp» teorisine gore kompresyon kuvvetleri
granitik tabakanin iki mintakasini birbirine yaklagtirmig ve ikisinin ar-
asindaki tigiincii bir kitlenin {izerine, yokus yukariya ¢ikar gibi bindirmistir.
Ortadaki kisim agagiya itilerek agir bazaltik madde ile yer degistirecegi igin
bu «ramp» tizerinde bir gravite alcalmasi olacaktir, fakat bu anomalinin
genisliginin mevcut olan anomalinin takriben iki misli genisliginde ol-
mast icabeder. HILLS'e gére bu sekilde hesap edilen anomalinin miktar1
da mevcut olanin yaris1 kadardir. Bundan maada, plato tizerinde gravite
normal oldugundan asagidaki hafif kitleyi kompanse etmek i¢in vadinin
kenarlarindaki kisminin platoya nisbetle ¢ok miktarda yiikselmis olmasi
icabederdi. Boyle bir durum da yoktur.

G. E S. HiLLS'in teorisi soyledir (8):

Sismolojik hesaplara gore kit'alar takriben 15.0 km. kalinligindadir ve
agagida 25.0 km. kalinliginda plastik, bazaltik bir tabaka vardir. Bu bazal-
tik tabaka icindeki yavas ufki hareketlerin iltiva daglarinin mekanizmasini
teskil ettigi muhtemeldir. Bu yavas hareketler, bazaltik tabakanin sirtinda
tasidigi kat'alar tizerinde kirigikliklar hasil eder. Kirigikliklar halinde topla-
nan granitik yitkselmelerin altinda, isostatik muvazenenin teessiis edebil-
mesi i¢in bir nevi «kok» lerin tesekkiilii icabeder. Bu kilde, satihtaki bir
yiiksekligin altinda asagiya dogru bir siskinlik oldugundan burada grani-
tik tabakanin kalinlig1 ¢ok fazladir. RadyoaktiviteXnin dogurdugu suhunet
kabugun kalinliginin murabbai ile mutenasip oldugundan, eger dag ve
kokiiniin kalinlig1 40,0 km. ise kokiin altindaki suhunet kitanin normal
taraflarinin altindaki suhunetin yedi mislidir. Bu yiiksek suhunetin neticesi
olarak dag ve kokii imbisat eder ve dag biraz daha yiikselir. Iltivadan son-
raki seviyesinden iki km. daha ytikselebilir. Dag kenarlara bagli oldugu i¢in
bu yiikselme esnasinda kenarlarda hasil olan tansiyon kuvvetleri dag sil-
silesi boyunca bir¢ok fisiirlerin algalmasina sebep olur. Granitik kokiin al-
tindaki yiliksek suhunet burada bir kisim bazaltik maddeyi eritir ve magma
yavas yavas bu fistirlerden yukari ¢ikar. Fistirlerdeki magma bu halde gran-
itik plato ile isostatik muvazene halindedir. Dagin kokii bazaltik tabakanin
hareketlerinin friksiyonu ile yavas yavas asinir ve etraftaki bazaltik tabaka
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ile karigir. Kokiin bir kismininin kaybi neticesi dagin yiikselmesi sona erer
ve alcalmaya baslar. Yiikselirken hasil olan tansiyon bu sefer, alcalirken,
kompresyon olur. Fistirler yukar1 ¢tkan magmaya kapanir ve magma bazalt
halinde tebelliir eder. Kristalin bazaltin kesafeti 3.0, fisiiriin asagisindaki
bazaltik maddenin kesafeti muhtelen 2.85 ve granitik platonun kesafeti de
2.65 oldugundan, isostatik muvazenenin tesisi i¢in kristalin bazalt fistir
icinde granitik platonun sevivesinden daha asagida bir seviyede duracaktur.
Derin Afrika Rift Vadilerine bu fisiirlerin i¢indeki bazaltin soguma netic-
esi hacmen kiigiilerek asagiya dogru takalliis etmesinden olmus nazari ile
bakilabilir. Bazalt granit duvarlara iyice yapisik oldugundan dag asagiya
dogru inerken granit ile beraber fisiirlerdeki bazaltta asag iner. Bu batisin
sebebi dagin altindaki granitik kismin bazaltik tabaka tarafindan asindiril-
masidir. Asinan kisim bazaltik madde ile yer degistirdiginden bu mun-
takada umumi olarak bir kitle noksanlig1 olmayacaktir ve plato tizerindeki
gravite kiymeti normal olarak kalacaktir. Bununla beraber fisiiriin igindeki
bazaltik stitunda bir miktar kitle kayb1 olacaktir; ¢iinki aginan granitik
maddenin kalinligina miisavi kalinlikta bir bazaltik madde aginacaktir ve
bu granitik maddeden daha agirdir. Tanganyika Go6lii tizerindeki -50.0 mili-
gallik anomalinin mevcudiyeti i¢in 4.0 km. irtifainda bir bazaltik fisiiriin
batarak aginmis olmasi lazimdir. Plastik bazaltin yukariya dogru yaptig: ta-
zyike fisiir i¢indeki bazaltin granitik divarlara olan irtibati ile mukavemet
edilir, fakat rift ok genis ise bu irtibat kafi gelmez ve rift yukariya itilerek
isostatik muvazene tesis edilir. Kizil Deniz Rift'i ¢ok genis oldugundan bu-
rada isostatik muvazene teessiis etmistir ve gravite normaldir.

Deliller ve halihazir durum HILLS'in bu teorisi ile umumiyetle ahen-
klidir. Mesela, evvelce garptaki rift vadisine akan Uganda nehirleri halen
sarka, Viktorya Géliine dogru akmaktadirlar. Iki rift arki arasindaki plato
adeta s1g bir tabak seklindedir. Rift zirveleri bu tabagin kenarlarini tegkil
eder ve ortada da Viktorya Goli vardir. Volkanlarin ve bilhassa sonmiis
volkanlarin mevcudiyeti de bu platonun gogmekte oldugunu gosteriyor. Bu
teorininin miinakasa edilmege deger bir tarafi sudur:

Yukarida isaret edildigi gibi rift vadilerinin genigliginin 120.0 km. old-
ugu yerler vardir. Hatta bir rift vadisi olan Kizil Denizin genisligi 280.0
km. yi bulur. Bir dag silsilesinin iki kilometre kadar ytikselmesi neticesi
hasil olan ufki kisalmanin miktar1 mahdut olup boyle ytizlerce kilometre
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genisliginde fisiirler beklenemez. Fisiir tesekkiil ettikten sonra bu zayif hat
boyunca WEGENER'in (13) «Kitalarin Hareketi» nazariyesinde izah ettigi
vechile bir uzaklagma olup bidayette dar olan fisiir genislemis olabilir, ancak
bu hal Kizil Deniz i¢in varit olabilirse de bir hat boyunca mevzii genislemel-
er gosteren Afrika Rift Vadileri i¢in varit olamaz. Isostatik anomalinin Kizil
Denizde sifir ve Afrika riftlerinde menfi olmasi da bu keyfiyete uygundur.

Bu noktada HILLS'in teorisinde bazi tadilat yapilabilir ve bu tadilat
Amik Ovast gravite haritasinin yardimu ile ileride yapilacaktir.

Bu teorinin miinakasa edilmesi gereken diger bir noktasi da sudur:

Kalinlagma neticesi suhuneti yiikselen granitik kokiin bitisigindeki ba-
zaltik tabakanin bir kismini eritmesi ile bazaltik magmanin tesekkil et-
tigi, yani bazaltik tabakanin granitik tabakaya temas ettigi yerde bir «pos»
halinde erime oldugu ileri siiriilityor. Bu sartlar altindaki erimenin bazaltik
tabakanin Gistiinde degil altinda vukubulmasinin daha muhtemel oldugu E.
M. ANDERSON (1) tarafindan esash bir sekilde izah edilmistir.

Bunu, ileride bagka problemlerin miinakasasinda da kullanilacag i¢in,
kisaca gozden gegirelim. Arzin sathindan itibaren «derinlik-suhunet»
ve «derinlik-erime noktasi» miinhanilerini nazari itibara alalim. Arz
sathindan asagiya dogru muhtemelen 10-15 km. granitik, 25-30 km. tolei-
tik bazalt, 5-6 km. olivin bazalt1 ve daha derinde de peridotit tabakalar1
bulundugundan «derinlik-erime noktasi» miinhanisi merdiven gibi yiikse-
lir. Bu iki miinhaninin kesistigi yerde erime olacaktir, fakat normal sartlar
altinda suhunet miinhanisi erime noktas: miinhanisinin daima altindadur.
Bu iki miinhaninin en ¢ok yaklastiklar1 noktalar bazaltik tabakanin ve ol-
ivin bazalt1 tabakasinin alt hudutlaridir. Granitik kabugun kalinlagmasi
neticesinde suhunet yiikselmesi, veya tazyik azaltici canibi tansiyonlar ile
erime noktasinin al¢almasi dolayisiyle bu iki miinhani kesisir ve bazaltik
tabakanin altinda erime hasil olur. HILLS'in teorisinde bu faktérlerin ikisi
de (suhunet yiikselmesi ve tazyik al¢almasi) ayni zamanda tesir icra edi-
yorlar.

Burada, Hataydaki Amanos'lara muvazi olan serpantin kitleleri nazar1
dikkati celbediyor. ANDERSON'un nazariyesi ba-zaltik tabakalarin altin-
da iltra-bazik veya peridotitik tabakanin primer erimeye dugar olamay-
acagini gosteriyor. Hataydaki ser-pantin entriizyonlarini daha kompleks



10

faktorlerin neticesi olarak kabul edebiliriz. Mesela, serpantin kitlelerinin
garbinda bunlara muvazi olarak uzanan Amanoslarda civara nisbetle ¢cok
kalin olan riisubi 6rtii burada evvelce bir jeosenklinal oldugunu gosteriyor.
Bu jeosenklinal peridotit tabakasinin erimesi i¢in lazim gelen seraiti temin
etmis olabilir.

Simdi Amik Ovasinin Afrika Rift Vadilerinin hususiyetlerini haiz olup
olmadigini ve burada Afrikadaki biinyevi elemanlarin mevcud olup ol-
madigini aragtiralim. Rift Vadilerinin bir hat istikametinde Amik Géliine
ve oradan da Islahiye'ye dogru uzanisinin yer yiiziindeki durumdan miisa-
hedesinden sonra nazari dikkati ¢eken ilk eleman Arap Blokudur. Sarki
Afrikada Rift Vadilerinin esas unsurunu tegkil eden tabiiler, kristalin plato
gibi Arap Bloku da kristalin ve tabiilerdir. Umumiyetle Kretase ile baslayan,
ufkiye yakin tabakalarla ortiilidiir. Mustatil seklindeki bu saha Kam-
brien’denberi miithim orojenik hareketlere sahne olmamistir. franid'lerden
Kenar Iltivalari Jeosenklinali ile ayrilmistir. Diger tarafta bu jeosenklinale
muvazi olan Kizil Deniz vardir. Paleozoik devaminca Arabistan Yarima-
das1 Afrikaya birlesikti. Hatta LAMARE (9) Arap Bloku ile Kizil Denizin
garbindaki kismi bir blok olarak miitalea etmis ve bunu «Arabo-Nubian
Masifi» olarak isimlendirmisti. Akdeniz sahilinden ve Kenar Itivalar1 Je-
osenklinalinden Arap Blokunun iizerine dogru gidildikee riisubi ortiiniin
kalinlig1 azalir ve daha cenupta biiyiik bir sahada granitik subazman sa-
tha c¢ikar. Garpta, sahil boyunca uzanan Suriye-Filistin baseninde biiyiik
faylar vardir. DUBERTRET (4) Liibnan'da faylar arasinda kalan masifleri
bir piyanonun tuslarina benzetiyor ve bunlarin Jurasik'denberi mecut olup
derin bir tektonigin emareleri oldugunu soyliiyor. ARNI'ye (2) gére Arap
Blokunun simalinde bir nevi pargalara ayrilma oldugu neticesine variliyor.
Bu pargalanma Arap Blokunun Anadolu Iltivalarina dogru itilmesi ile
alakadardir. Arap blokunun esas biinyesini teskil eden kristalin kitlenin
ne zaman yiikselerek azami irtifaina erigdigi mal¥m degildir. PICARDEin
(11) miisahedelerine nazaran Arap Bloku Algonkien'i miiteakip miitead-
dit transgresyon ve regresyon sathalarina sahne olmustur. Bunlar siklik bir
sekilde sakuli hareketlerin, al¢calma ve yiikselmelerin neticesidir. Paleozoik
baslangicindaki epirojenik hareketler esnasinda HILLSKin teorisindeki
bazalt fistirleri yani «Rift» ler tesekkiil etmis olabilir. Bundan maada, dyle
goriiltiyor ki Arap Bloku Jurasik sonunda gene biiyiik mikyasta yiikselmis
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ve bilahare algalarak simal kismi1 umumiyetle Kretase iginde sular altinda
kalmistir. Ust -Jurasigin Liibnana miinhasir olup orta-Jurasige nisbetle cok
ince olusu ve Jurasik ile Kretase arasinda bir lakiin mevcut olusu da bunu
desteklemektedir. Bu yiikselme ve alcalma devresi rift tesekkiilatinda izah
edilen rolii oynamus olabilir.

Evvelce isaret edildigi gibi Suriyede Halep civarinda Miosen iginde
tekrar bir yiikselme olarak Akdeniz basenini Basra Korfezi baseninden
ayrrmistir. Keza Miosen sonunda da biiyiik mikyasta bir yiikselme olmus ve
Miosen tabakalari su iistiine ¢tkmigtir. Bu hareketlerin su bakimdan ehem-
miyetleri olabilir: Suriye-Filistin ¢6kiintiisii boyunca, yukarida Marasa ka-
dar lavlar mevcuttur. DUBERTRET'ye gore siddetli volkanik faaliyet Mio-
senden zamanimiza kadar olmustur. GREGORY 'ye gore volkanizmin yas1
belli olmamakla beraber Eosenden sonradir. Halen gériilen bu lavlar Mi-
osen i¢indeki yiikselmenin dogurdugu tansiyon neticesinde fisiirlerden
¢ikmis olabilir. Diyarbakr, Urfa ve Mardin arasinda bulunan bazalt kitle-
leri, ARNI 'nin isaret ettigi gibi, evvelkilerle dogrudan dogruya miinase-
bettar olmamakla beraber Arap Blokunun simal sinir ile alakalidirlar.
Arap Blokunun Anadolu Iltivalarina itilmesi ile aradaki Kenar Iltivalarinda
parcalanma oldugu kaydedilmisti. Bu lavlarin da Arap Bloku ile Kenar Il-
tivalar1 arasindaki catlaklardan ¢ikmis olmasi muhtemeldir. ARNI 'ye gore
bunlarin yas1 Pleistosendir. DUBERTRET Pliosende gene bir transgresyon
olduguna ve ufak mikyastaki bu trangresyonu miiteakip Pliosenin sonunda
relief tegkilinin hizlandigina isaret ediyor. Su halde bu Pleistosen lavlarin
gene bir alcalmadan sonraki yiikselme esnasinda tesekkiil edip tansiyon ¢at-
laklarindan ¢ikmis olmas1 muhtemeldir. Bu sekilde alcalmay1 miiteakip bir
yitkselme magmanin tesekkiilii ve satha ¢ikmasi icin miisait sartlar yarat-
maktadir. Alcalma esnasinda izotermaller evvela algalip bildhare eski sevi-
yelerini bulmak i¢in ytikseleceginden muayyen seviyelerdeki suhunetler de
yiikselir. Yiikselmenin dogurdugu ufki kuvvetler ise tazyiki azalttigindan
suhuneti yiikselmis olan seviyelerdeki maddenin erime noktas: da diiger.
Erimenin vukua gelmesi i¢in iki taraftan da yapilan bu yardim neticesinde
magma tesekkiil ederek tansiyon ¢atlaklarindan satha ¢ikar.

Arap Blokunun Jurasik sonundaki yiikselmesi ve DUBERTRET nin
Liibnandaki derin faylarin Jurasikden beri mevcut oldugunu tayin edisi
¢ok mithimdir. Su halde, Arap Bloku Jurasik sonunda biiyiik bir epirojenik
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faaliyete sahne olmus ve bu kuvvetlere karsi umumiyetle yekpare olarak
reaksiyon gostermistir *). Blok sinirindaki kisimlar pargalanarak blok nisbi
hareketlerini buralarda yapmustir.

Amik Ovasi da rift vadileri gibi sismik bakimdan faaldir. Buradaki
volkanik faaliyetin de rift vadilerindekine miisabih oldugu yukaridaki iza-
hattan anlasiliyor. Rift vadilerinin tesekkiilii i¢in esas unsur telakki edilen
kristalin, tabiiler plato veya blok Amik Ovasinda da mevcuttur. iki tarafta
da rift tesekkiilat1 bir blok ile ilgilidir.

Biitiin bu miilahazadan su ihtimallerin mevcudiyeti neticesine varila-
bilir:

A — Amik Ovas1  Afrika Rift Vadilerinin bir devamidir, zira her iki
tarafta da (1) gravite anomalileri, (2) tektonik unsurlar, (3) volkanisite,
(4) sismisite ve (5) morfoloji bir miisabehet arzetmektedir.

B — Arap Bloku bir zayif mintaka ile ¢evrilmis tabtiler bir masiftir.
Blok, (1) etrafindaki jeosenklinallere refakat eden tanjansiyel kuvvetler ile,
(2) simal-cenup istikametindeki canibi itilmeler ile, (3) alttaki bazaltik tab-
akanin hareketleri ile veya herhangi bir sebeple meydana gelen orojenik
ve epirojenik hareketlerini kenarlarindaki zayif mintaka ile blok arasindaki
kistmda yapmustir.

C — Bu nisbi hareketlerin cereyan ettigi ¢atlaklar bazan bazaltik mag-
ma ile dolmus ve bir kismi lavlar halinde satha ¢ikmuistir.

D — Catlaklar1 dolduran bazaltik magmanin tesekkiiliinde(l) yiik-
selme esnasinda hasil olan tansiyon dolayisiyle erime noktasinin diigmesi,
(2) yiikselme (uplift) eger granitik tabakanin kalinlagmasi neticesinde ol-
mus ise kalinlasmanin hasil ettigi muhtelif suhunet yiikseltici faktorler rol
oynamuisgtir.

E — Biiyiik mikyasta bir kalinlagma ve yiikselme neticesi hasil olan
biiyiik fistirler rift vadilerini tegkil etmistir.

Hatay gravite haritasina bakilinca Amik Géliiniin simalinde miiteaddit
gravite yiikselme ve alcalma mihverleri goriilityor. Ug adet algalma mihveri

4) Sunu da kaydedelim ki, WEGENER 'e gore Jurasik periyoduna kadar Antark-
tik, Avustralya ve Hindistan Yarimadas1 Afrikaya birlesikti ve Jurasik i¢inde
ayrildilar. Paleontolojik donelere dayanan bu keyfiyet de Jurasik iginde bityitk
mikyasta bir epirojenik faaliyet oldugunu gosteriyor.
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ve iki adet yiikselme mihveri mevcuttur.

Bunlar yekdigerine ve Amanos Daglarina muvazi olup NNE-SSW
istikametinde uzaniyorlar. Algalma mihverleri Amik Gélii iizerinde kes-
isiyorlar. Antakya vadisi boyunca WSW-ENE istikametinde gelen algcalma
mihveri ve goliin sarkinda, bunun devamu gibi goriinen, E-W istikametin-
deki diger bir mihver de gene gol tizerinde digerleri ile birlesiyorlar. Hari-
tada algalma mihverleri (—) ve yitkselme mihverleri (+) isareti ile goster-
ilmistir. Bu alcalma mihverlerinin, yukarida izah edildigi vechile bazalt
fisiirlerini temsil etmesi muhtemeldir. su halde genis rift vadileri HILLS'in
teorisindeki gibi bir adet fisiirden miitesekkil olmayip yekdigerine takri-
ben muvazi olan miteaddit fistirler ve bunlarin aralarinda kalmis ince
uzun granitik bloklardan miitesekkildir. Biiytik, tabiiler blokun yiikselm-
esi esnasinda hasil olan canibi kuvvetler tam manasiyle ufki ve ayni isti-
kamette degildir. Fistirler muhtelif zamanlarda hasil olmus olabilirler, yani
her al¢alma-yiikselme periyodu yeni bir fisiir ilave etmis olabilir. Boylece,
istikametleri yekdigerine yakin olan fistirlerden miitesekkil, olduk¢a genis
bir fistir mintakasi beklenebilir.

Simdi bu sekildeki bir rift vadisinin muhtemel olan tesekkiil sathalarini
inceleyelim:

A — Agilan catlaklara bazaltik magmanin dolmasini miiteakip bu
fisiirler arasinda kalan uzun granitik bloklarin kokleri biiytik blokun kiril-
mamis taraflarina nisbetle bazaltik magma tarafindan daha fazla miktarda
imtisas edilirler. Kokleri aginan kiiciik bloklar asagiya diiserek genis bir rift
vadisi tegkil ederler. Bu vaziyette isostatik muvazene mevcuttur ve gravite
normaldir.

B — Fisiirler i¢indeki bazaltik magma soguyarak tebelliir eder ve hacmi
kiigiiliirken bloklar1 da bir miktar asagiya ¢ekebilir. Bunun neticesi bloklar
tizerinde bir miktar menfi anomali ve fisiirler {izerinde de bir miktar miis-
pet anomali hasil olur. Bu esnada serait magmanin mevcudiyetine gayri
miisait oldugundan bundan sonra rift mintakas: biiyiik kitle ile beraber
yekpare olarak hareket eder.

C — Vadi ve biyiik kitlenin beraberce rejional algalmasi netice-
si, HILLS'in izah ettigi vechile fisiirler i¢inde kitle kayb1 olur. Bu hareket
granitik bloklar iizerindeki gravite kiymetini de bir miktar azaltabilir, zira
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bloklarin kékleri imtisas edilmis oldugundan kokler de heyeti umumiye iti-
bariyle granitten daha agir olabilir. Fakat, fisiirlerdeki kitle kayb1 cok daha
fazla oldugundan netice itibariyle bloklar iizerindeki gravite kiymeti fisiirl-
er lizerindekinden daha fazladir ve vadinin hey'eti umumiyesi bir gravite
noksanlig: teskil eder.

Bu sekildeki tefsir neticesinde, rift vadisini kesen bir gravite profilinin
umumi bir alcalmay tebariiz ettirmekle beraber adeta bir testere gibi inisli
cikisl olmasi beklenir. Amik ovasindaki gravite profili ise tamamen baoyl-
edir. Afrika Rift Vadilerinde detayl bir gravite etiidii yapilip yapilmadig:
hakkinda yazarin malumati olmadig: i¢in burada da bdoyle testere gibi
anomalilerin mevcut olup olmadig kaydedilemiyecek.

Amik Ovasinin ne igin civara nisbetle mevzii, yuvarlak bir depresyon,
bir ova teskil ettigi sorulabilir. Buras1 Arap Blokunun bir kosesini teskil
eder ve buradaki fisiirler muhtelif istikametlerdedir. Umumiyetle iki sistem
mevcuttur. Biri NNE-SSW ve digeri ENE - WSW istikametindeki fisiirl-
erdir. Bu iki sistem Amik Go6li tizerinde kesisirler. Bundan dolayr Amik
Goluntin altindaki kisim fazla miktarda parcalanmis, imtisas edilmis ve
bir¢ok biiyiik, kiiciik fistirlerle kat edilmistir.

Amik Ovasinin muhtemel tektonik striktiirii su sekilde hiilasa edile-
bilir:

1 — Gravite algalma mihverleri bazaltik fistirleri temsil eder; yiikselme
mihverleri de iki fisiir arasindaki granitik bloklarin sirtlaridir.

2 — Iki fisiir sisteminin kesistigi sahada depresyon ve gravite alcal-
mast daha fazladir. Buras1 Amik Goéliiniin oldugu yere isabet eder.

Vadi veya ovanin bu suretle tesekkiiliinii miiteakip erozyon neticesinde
granitik bloklar sirt (ridge) seklini almis olabilirler. Erozyon, bloklarin
tizerinden aldig1 maddeyi fisiirlerin tizerinde biriktireceginden testere sek-
linde olan profil biraz daha tesviye edilebilir. Hatayda baz biiyiik fisiirlerin
Jurasik sonunda veya daha evvel tesekkiil etmis olmasi muhtemeldir. Hasil
olan blok sirtlar1 (ridge 'ler) Kretase, Eosen ve Miosen tabakalari ile ortiili
olacagindan buralarda «buried ridge» seklinde petrol striiktiirleri mevcut
olabilir. Boyle ise, gravite yiikselme mihverleri takriben striiktiir mihverl-
erine isabet eder.
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Biitiin bu neticelerin kuvvetli ihtimallerden ileriye gidemeyecegini goz
oniinde tutmak icabeder, zira bu neticeler mutlak bir sekilde tahkik edile-
memis hipotezlere istinad etmektedir. Bu mintakada yapilacak olan detay
jeolojinin neticeleri vaziyeti bir miktar daha aydinlatabilir. Yapilmasi ¢ok
faideli olacak diger bir is de manyetometrik etiiddiir. Gravite algalma mi-
hverlerine amut istikamette alinacak birka¢ manyetometrik profil bazaltik
fistirlerin mevcut olup olmadig1 hakkinda ¢ok faideli malXmat verebilir.

Bazaltin manyetik siiseptibilite'si granitinkinin takriben kirk mislidir.
Fistirlere tekabiil eden gravite alcalma mihverleri manyetik yiikselme mi-
hverleri olarak tebariiz edecektir. Yalniz, satihta bulunan serpantinlerin ve
bazalt lavlarin tesirinden kaginmak icabeder.
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Rift Valleys and Some Tectonic Results of the
Hatay Gravity Survey
( Resumé )
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ABSTRACT

The gravity anomaly in the Amik Plain, Hatay, Turkey, is similar to
those in the Rift Valleys of Africa. The tectonic situation around the Amik
Plain is also similar to those around the Rift Valleys. Thus, it is very likely
that the Amik Plain is the continuation of the Rift Valleys. A theory sug-
gested by G. E. S. HILLS to explain the development of the rift valleys is
modified and applied to this area, and the possible structure under the
sedimentary cover is given.

The gravity survey in Hatay was done to investigate the oil possibil-
ities in the Amik Plain. A regional gravity anoma-ly found here could
not be interpreted with the aid of the existing surface data and the sub-
surface estimations. Similar anomalies also exist in the Rift Valleys of
Africa. It is usually accepted that these valleys extend through the Red
Sea and the Dead Sea, as far as north of Syria. Thus, the relation between
Amik Plain and the Rift Valleys is obvious. In Africa elaborate work has
been done, and the situation is relatively clear, since there are no sedi-
ments in the valleys, except some Quaternary. Taking advantage of this,
it may be possible to solve the problems related to the Hatay region by
making a correlation between the two localities. This might have been
impossible otherwise, if it were considered in an isolated manner.

1) Geophysical Engineer at M. T. A. Enstitiisii, Ankara. Manuscript received by
the editor: 15/5/1950.
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GREGORY (5), WEGENER (13), WAYLAND (12) and others gave hy-
potheses and explanations about rift formation, but these are not in accord
with geophysical data or with isostatic principles. A theory given by HILLS
(8) in 1948 conforms with the gravity anomalies for the first time, but it
requires some consideration as to the possibilities of its tectonic procedure.

To date no systematic geological detail work has been done in the Hatay
region. Very little information exists about the stratigraphy. There is almost
no quantitative data. Lacking the aid of any other kind of geophysical data
or any kind of correlation, the following interpretation of this gravity sur-
vey should be considered with precaution.

Hatay gravity survey was done in the summer of 1949 by the gravitym-
eter crew of the M.T.A. Enstitiisti. Taking measurements on 1788 stations,
detail gravity maps of an area of 1175 km. square were prepared. In what
follows only the regional character of the gravity anomaly will be consid-
ered. Details concerning the oil structures and the faults are not within the
scope of this discussion.

The characteristic of the Amik Plain gravity map is as follows: gravity
decreases towards the middle of the plain, and the isogals become some-
what concentric. The Amik Lake is situated in this gravity-low closure
(—36.0 milligal Bouguer anomaly). West and northwest shores of the lake
follow the gravity contours. The gravity is parallel to the topography, that
is, it decreases at topographically low places. This situation is the opposite
of the usual relation between gravity and morphology. Bouguer gravity at
high localities is usually lower than that at low localities. Here it should
be noted that this is a Bouguer anomaly, and no isostatic correction has
been made. As an isostatic correction tends to increase gravity over high
localities it will have no other effect on the shape of this Bouguer anomaly
than making it still more pronounced. Also, the values in this survey are
not absolute. It has been established, considering the values over a large
territory, that the Amik Plain represents a gravity-low, and the surrounding
area does not represents a gravity-high.

This gravity-low cannot be attributed to the sudden thickening of light
sediments in the plain. To make this possible, a great thickness of sediments
will be necesary under the normal conditions; even if the surroundings of
the gravity low is assumed to have no sedimentary cover at all. This is only
possible if the earth's crust is displaced or down warped in the order of 5
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to 10 km. Here neither this situation nor the thick sediments exist. A max-
imum of 1000.0 meters thick Eocene and Miocene sediments is estimated.
Under these, some small amount of Cretaceous or even Jurassic may exist,
but the surface observations show that the density of the cretaceous lime-
stone is comparable to that of the crystalline basement. These sediments are
also developed in the areas east, north and south of the Amik Plain, and a
minimuin of 400.0 meters of Eocene and Miocene is estimated. In the west,
the sedimentary cover is probably thicker than in the plain.

A lithological change in the granitic layer could have produced this
anomaly, as advanced by some authors, provided the isostatic equilibrium
is not established yet. For that, if the density of the granitic layer is assumed
to be 2.70 and its thickness 12.0 km., its density over the anomaly has to be
2.62. This seems possible, but the possibility of such a local change extend-
ing down to the basaltic layer is not known.

It seems that the interpretation of this anomaly is not readily accom-
plished by using common principles. It represents an unusual case. Here
the line of depression extending along the coast of Syria and Palestine at-
tracts attention. It is usually accepted that this line is the extention of the
African Rift Valleys. It starts from the north of Syria, though it is not spec-
ified that it goes as far as the Amik Plain in Turkey.

The gravity anomalies in the African Rift Valleys are also parallel to the
topography, and an average anomaly of -50.0 m.g. exists in the valleys. The
Rift Valleys form a series of depressions along a 6000.0 km. stretch from
Turkey to Ethiopia. They are most evident in East Africa which is a crys-
talline plateau 1000.0 to 2000.0 meters above the sea-level. Observations
show that this tabular zone was bowed upward, and downwarped after the
erosion. They are active seismically, and the rift developmant was accom-
panied by volcanic actify, It can be said that the development of these rifts
is associated with the movements of the basaltic layer.

HILLS showed that GREGORY's «normal fault» theory, WEGENER's
«cleft» theory and WAYLAND's «ramp» theory to explain the rift forma-
tion are not in harmony with the geophysical data and principles.

HILLS's theory is as follows:

Movements of the basaltic layer form ranges and their roots, in the
granitic layer. The heat generated by radioactivity is proportional to the
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square of the thickness of the granitic layer. An increase in thickness pro-
duces an increase in temperature. The thickened section expands and the
range rises still more. Tension stresses developed around the range causes
fissuring, and the basaltic magma formed by increased temperature rises
in these fissures. The root of the range is rubbed off by the friction of the
basaltic movements, and the range, having lost its root, starts sinking. The
fissures are closed to rising magma which crystallizes as basalt. The ba-
salt in the fissures stands at a lower level than the granite plateau because
of its high density. When this material crystallizes in the fissure it shrinks
and sinks, thus forming the rift valley. The basalt is attached to the granitic
walls, and it sinks together with the range. As the granitic layer is replaced
by the basaltic layer, there is no loss of matter over the plateau in general,
but there is some loss in the fissure, as basalt is heavier than granite. This
loss of matter causes the negative gravity anomalies.

A point regarding this theory deserves the following discussion:

The African Rift Valleys have a width up to 120.0 km., and the Red Sea,
which is also considered a rift, is about 280.0 km. wide. A basaltic fissure
of this magnitude means separation of the granitic layer by this amount.
Horizontal shortening resulting from the uplift of the range is limited, and
hundreds of kilometers of horizontal shortening can not be expected from
about two kilometers of uplift. But, after a fissure is developped and a line
of weakness is formed, continental drifting may take place olong this line.
Thus, a very wide rift may be developped. This may be true for the Red Sea,
but not for the African rifts which show local widenings along narrow rifts.
This reasoning is in harmony with the fact that the isostatic anomaly over
the Red Sea is zero and in the African rifts is negative. It is likely that a wide
rift valley represents a zone of fissures and not a single one. A trial to prove
this viewpoint will be made in connection with the Amik anomaly.

Now let us see whether the Amik Plain region has the characteristics
and structural elements of East Africa. Here the first element that draws
our attention is the Arabian Block which is crystalline and tabular as the
East African Plateau which constitutes the basic element of the rifts. It is
covered by nearly horizontal beds which start with Cretaceous in general.
It is separated from the Iranids by the Mesopotamia Geosyncline. The Red
Sea is on the other side of the peninsula, parallel to this geosyncline. To the
northwest lies the Palestine-Syria coast basin which is cut by major faults



21

lengthwise. To the north a zone of simple folds, namely the «Border Folds»,
separates the Anatolids from the Arabian Block which is fractured here.
The thickness of the sedimentary cover diminishes from the geosynclinal
basins towards the unfolded tableland, and to the south a large granitic
outcrop is seen.

It is not known when this crystalline mass acquired its maximum height.
In early Paleozoic a cycle of vertical movements caused epirogenetic uplifts
and subsidences. Probably at the and of Jurassic also a major epirogenetic
movement and uplift occured, and the land subsided in early Cretaoeous.
These movements could have played the role described in HILLS'theory.

Volcanie activity along the northern and northeastern part of the Ara-
bian Block is similar to that in the Rift Valleys. Basaltic lava flows are pres-
ent at the junction of the weak geosynclinal basins and the crystalline
block. Amik Plain region is also seismically active.

On the basis of what is given above, the following probable results may
be deducted:

A — The Amik Plain is a continuation of the African Rift Valleys,
because in both localites (1) the gravity anomalies, (2) tectonics, (3) vol-
canicity, (4) seismicity and (5) morphology are similar.

B — The orogenic or epirogenetic movements of the Arabian Block
occured along the lines between the massive block and the surrounding
geosynclinal weakness zones.

C — Some of the fissures, along which these relative movements of the
block occured, were filled with magma; some of which was poured on the
surface as lava.

D — Formation of the basaltic magma is due mostly to (1) lowering of
melting point as a result of tension caused by uplifting, and (2) to various
temperature raising effects of thickening of the granitic layer.

E — Large fissures produced by a large scale thickening of the crust
constituted the rift valleys.

Hatay gravity map shows several gravity low and high axes. There are
three low axes and two high axes at the north of the Amik Lake. These
are parallel to each other and to the Amanos Ranges to the west, and run
NNE—SSW. The low axes intersect over the lake. Another low axis com-
ing from the south, through the Antakya Valley, running WSW-ENE, joins
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with the other system over the lake and assumes an easterly direction after-
wards. It is probable that these low axes, indicated by (—) signs on the map,
represent basalt fissures. Thus, it is likely that rift valleys are not formed
by a single fissure, but by series of fissures, approximately parallel to each
other, and long, narrow granitic blocks between them.

Formation of such a rift is possibly produced by the following phases:

A — After the fissures are filled With basaltic magma, the roots of nar-
row granitic blocks are highly contaminated and assimilated by basaltic
matter with respect to the main mass. The blocks, having lost their roots,
sink down, forming a wide rift valley. In this situation isostatic equilibrium
exists, and the gravity is normal.

B — Basaltic magma in the fissures cools and crystallizes. It may drag
the blocks down by a small amount, which may cause small negative anom-
alies over the blocks and positive anomalies over the fissures. After this, the
conditions are not favorable for the existence of magma, and the rift zone
acts as one piece with the main mass from then on.

C — Regional sinking of the range and rift causes loss of mass in the
fissures. This movement may cause some loss of matter in the narow blocks
too, as their roots may be contaminated and heavier than granite. The 'loss
in the fissures is much greater, and the gravity over them is lower than that
over the blocks at the end. The valley in general presents a gravity low.

According to this way of interpretation, a gravity profile across a wide
rift valley should display several minor minima and maxima in a general
low representing the rift zone. The gravity profiles across the Amik plain
are exactly like this.

One may ask why the Amik anomaly area represents a plain and not a
relatively narrow valley. This section is at a corner of the Arabian Block and
there are two systems of fissures. One system runs NNE-SSW and the oth-
er ENE-WSW approximately. These two systems intersect over the Amik
Lake under which the granitic layer is highly contaminated, fractured and
dissected by several large and small fissures.

Following the formation of the plain or valley, the narrow blocks, which
stand higher than the fissures, may form ridges. In Hatay some of these
ridges would have been covered by Cretaceous, Eocene and Miocene sed-
iments. They could have formed «buried ridges» favorable for oil accumu-
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lation. If so, gravity-high axes would represent roughly the structural axes.

It should be remembered that the results of the above discussion can be
no more than strong possibilities, as they are based on hypothesis which are
not yet verified. Detail surface geology work that is planned in Hatay may
give further enlightenment on the subject. Also a magnetometer survey
may yield very useful information. A few magnetic profiles taken perpen-
dicular to the gravity-low axes may produce the criteria for the existence of
basaltic fissures. Magnetic susceptibilty of basalt is about forty times that of
granite, and the gravity-low axes would coincide with magnetic-high axes.
The effect of lava flows and serpentine masses should be given very close
consideration.

BiBLIOGRAPHY

1— ANDERSON E. M. Geophysical Data Applied to the Magma Prob-
lem. Bulletin Volcanique, série II, Tome III, Napoli, 1938

2— ARNI P.Sarki Anadolu ve Miicavir Mintakalarinin Tektonik Ana
Hatlari. M.T.A., Seri B, No.4, 1939

3— BULLARD E. C. Gravity Measurements in East Africa. Phil. Trans.
A pp.513,1936

4— DUBERTRET L. Carte Géologique de la Syrie et du Liban. 1941 -
1943

5— GREGORY J. W. The Rift Valleys and the Geology of East Africa.
1921

6— GPEGORY J. W. The Structure of Asia. 1929

7— GUTENBERG B. Internal Constitution of the Earth (Physics of the
Earth VII) 1939

8— HILLS G. E S. The Rift Valleys of Africa. American Journal of Sci-
ence, pp 161, 1948

9— LAMAREP.  Etudes Géologiques en Ethiopie, Somalie et Arabie

Meridionales
10— Mc DONALD W. R. (Bib. 6, pp 68)
11— PICARD L. On the Structure of the Arabian Peninsula.

The Geol. Dept. Hebrew Univ. Jarusalem, Serie I, Bull. 3, 1937



24

Tiirkiye Jeoloji Kurumu Biilteni

12— WAYLAND E. J. Uganda, Report Ann. Survey. 1936
13— WEGENER A. The Origin of Continents and Oceans. 1924

14— WILLIS B. East African Plateaus and Pift Valleys. C. I. W.
Pub. 470, 1936
15— WOOLLARD G. P. Gravity Anomalies and the Nature of the

Earth’s Crust. Trans. American Geophysical Union, Vol. 30,
No. 2, pp. 189, 1949



Hakkari daglar1 hakkinda jeolojik not

Siileyman TURKUNAL ')

Giris: 1947 yilinda Maden Tetkik ve Arama Enstitiisi (M. T.A.)
namina Jeolog Hayri Uysal ile beraber Hakkari bolgesinin 1:100.000’lik
jeolojik hartasini yapmak tizere gonderilmistik. Bolgede ¢ ay kaldik
ve 3500 km?2 lik bir sahanin jeolojik hartasini yaptik ?). Arazinin sar-
plig1 ve yasama sartlari goz oniinde tutulacak olursa bu is i¢in biiytik bir
gayret sarfetmis olduk. Mintaka 1937 de J. H. MAXSON'"un etiid sahasi
i¢ine giriyordu. Bu jeolog kervanindan iki katirin yorgunluktan 6lmesi
ve arazinin ¢ok daglik olusu yiiziinden timitsizlige diismiis ve kisa bir
zaman iginde (6 Temmuzdan 12 Temmuz'a kadar) Cal'dan, Ham dere-
si, Oramar deresinden Gevar ovasina ge¢mistir. Raporunda mintakada
rastladig1 rusubi tesekkiilleri Mardin bolgesi ile mukayese etmektedir.
Ayni sene (9-15? Eyliil) de Alman Dagcilik Kuliibiinden Hans Bobek ekip
sefi, Herbert Kuntscher, Hans Paclier, Siegfried Rohrer, Friedrich Rut-
tner'den miitesekkil bir ekip Cilo ve Sat daglarinin 1: 50.000 lik tarama
ve 1: 200.000 lik jeolojik hartasini1 yapmak {izere bolgeyi gezmislerdir.
1945 yilinda Tiirkiye Dagcilik Federasyonu Asim Kurt ekip sefi, Muvaffak
Uyanik, Sinasi Barutcu, Resat Izbirak, Doktor Saban Ornektekin, Mevliit
Goksan, kilavuz Ismail Yiizge¢ (Dezi kdyiinden), dért jandarma erinden
miirekkep bir ekip 10 katirla Cilo daginin en yiiksek tepesine ¢ikmak
tizere Hakkari'ye gitmistir. Dagcilar ancak zirveden 130 m. asagiya Tiirk
Bayragini dikmislerdi.

1947 yilinda jeolojik etiid yapmak maksadiyla Cilo daginin en yiiksek
tepesi olan Geliasin'e ¢iktik ve Bayragi layik oldugu noktaya diktik.

1949 yilinda eksik kalan paftalar1 ve doktora tezi i¢in detayl: etiid yap-
mak {izere Hakkari'ye tekrar dondiim. Fakat sitmaya yakalanarak 17 giin

1) M. T. A. Enstitiisiinde Jeolog. Bu not Subat 1947 toplantisinda teblig edilmistir.
Makalenin alinig tarihi 15/4/1950 dir.

2)Burada Hakkéri valisi Cahit ORTAC a. Bize yaptig1 her tiirlii yardimdan dolay1
tesekkiir etmeyi borg bilirim.
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yattigimdan programimi tamamliyamadim. Sunu ilave etmek isterim ki
8 yasinda bulunan oglum Akin benimle beraber Geliasin'e ¢ikmistir.

Cografi durum: Etiid edilen arazi; simalde Yiiksekova daglar1 ve Sipi-
riz daglari, doguda Ciyares dag1 ve Hacibeg suyu, cenupta Mengole dagi,
Garanda dag, Herki koyii, Irak hududu Gare dagi, Han deresi ve Tal va-
disi, batida Colemerik meridiyeni arasinda kalan 3500 km?2 lik bir saha
kaplar. Bu etiid, batida Nogaylan vadisinden gegen meridiyenle Cole-
merik arasinda kalan sahay ilgilendirir.

Mintaka jeolojik striiktiire muvazi, Hakkari'den SE istikametinde
uzanan dag silsileleri ile katolunmugtur. NW istikametine uzanan ve ir-
tifalar1 3.000 m. yi asan daglar Siimbiil dagi, Cargal dagi, Cilo dagi, Ora-
mar dag, Sat dag1 ve Gevarruki daglaridir. 80 km. lik (kus ugumu) bir
uzunluk iizerinde 3.000 m. yi asan 23 tepe vardir. Eger buna silsilelerin
simalindeki Mere, Celku, Kandil ve cenuptaki Gare dag: tepeleri ilave
edilecek olursa bu adet kirka ¢ikar. Nogaylan vadisinden sonra daglar
irtifalarin1 kaybederler Yalniz ii¢ hududu (Tiirk-Irak-iran) birlestiren,
ertiptiv kiitleli Ciyares dag1 yeniden, 3.000 m. yi asar. Bu dag silsileleri
1.000 m. den daha asag1 inen vadilerle katolunur. Diigiik suhuneti, siiratli
akiglar ile gegide imkansiz olan bu vadilerden akan sular ekseriya SW
istikametindedir. Derelerin debileri Temmuz-Agustos aylarinda artar.
Daglarin simal yamaglarinda glasiyeler, cenup yamaglarinda ise bazan,
neveler bulunur. En biiyiik glasiyeler Cilo dag bolgesinde ve en giizel
goller 3.000 m. ye yakin rakimda, Sat daglarindadur.

Stratigrafi:

Marnli seri: Biitiin serilerin stibstratumunu tegkileder. Baz1 vadisi
boyunca asinmadan dolay1 meydanda goriiliir. Kirmizi, yesil-mavimtirak
ve sar1 renkte marnlardir. Etiidiinde higbir fosile raslanmamuistir.

J. H. MAXSON, Goyan bolgesinde buna benzer bir tesekkiilden bah-
setmekte ve Alt Trias'a koymaktadir (Goyan formasyonu).

Otokton Kalker: Gri siyah renkli ve dolomitik katgili (50- 100 cm.
lik) tabakalanmis bu kalker normal olarak marnli seri iizerine gelir. Bu
kalker serisi Simbiil dagindan (SW), Herki koytiine (SE) e kadar fasilasiz
devam eder. Talona koyiiniin 1.500 m. kadar simalinden, Gare dagina
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kadar bu muazzam seri 3.000 m. yi asan tepeler teskilederek devam eder.
Cilo dag1 vadisinde Merdi ve Ziri harabe koyleri yakininda su fona topl-
anmustir: Mytilidae? kabuklari, eleman: gayr1 muayyen liimasel (aglebi
ihtimal Lamellibranches)?, Spondylus sp? ve Meydani Primiis cenubun-
da. Nodosaria, Ostrea aff. vesicularis?, Acteonella sp, Exocystelere ait Ra-
dius parcalari, Inoceramus bulunmustur. Orta-Ust Kretaseyi karakterize
eden bu fosiller . MERCIER tarafindan tayin edilmistir.

J. H. MAXSON, Goyan bélgesinde benzeri formasyon'a Ust Trias
(Tanintanin formasyonu) demektedir.

Siyah spatik kalker: Bu fena kokulu kalker otokton {izerine gelir. Yer
yer fosilli ve masiftir. Cigek dag1 yakininda (Cargal silsilesi) su fosiller
toplanmigstir: Hypothyridina aff. cuboides SOW. ki H. procuboides ve H.
simensis ile mukayese edilebilir. Bu fosiller siyah kalker i¢inde bembeyaz
olarak bulunur. J. MERCIER'e gore bu fona Orta veya Ust Devonien'i
vasiflandirir. Bu tayine gore Orta veya Ust Devon Kretase iizerine gelir.
Oramar ¢ayinin batisinda Tal vadisine dogru siyah spatik kalker devam
eder.

H.BOBEK, bu tesekkiile Ust Trias demektedir.

Marnl gri kalker: Cargal golii yakininda, siyah spatik kalker tizer-
ine marnl gri kalker gelir. Iginde asagidaki fosiller toplanmigtir: Holco-
stephanidae (Holcostephanus sp?), Symbirskites sp?, Hoplitidae (Paleo-
hoplitidae), (J. MERCIER'in tayini), bu fosiller Neocomien i karakterize
ederler. Bu fona soguk ve derin bir denize isaret eder. Bu kalker 100 -150
m kalinliktadir.

Sistli mavi kalker: Simbil dagi mintakasinda sistli mavi kalk-
er icinde alt Kretse'ye ait fosiller toplanmigtir: Toxaster?, Nerinea sp?,
Strombus sp?, Cilo dagi mintakasinda bu tesekkiil sahil fosillerinden:
Exogyra sp?, Ostrea vesicularis?, Nerinea cf. pauli coquandi? d'ORB,
Nerita mammiformis RENI, Fusus sp?, Harpagodes sp, Alectryonia sp?,
ihtiva etmektedir (J. MERCIER'in tayini). N. ERSEN'in tayin ettigi bir
Heteraster oblongus BRONG. sistli mavi kalkerin Akdeniz tipinde Ap-
tien oldugunu katilestirir. M. AKYOL tarafindan tayin edilen Choffatella
decipiens SCHLUMB, Orbitolina lenticularis BLUM. bu fikri teyit eder.
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Ayni tesekkiile Cilo ve Sat daglarinda raslanir. Daha SE de tesekkiil Irak
arazisine gecer (Herki koyii yakini), Siimbiil dag: bat1 istikametinde Cilo
kalkeri altinda kalir.

J. H. MAXSON; 1: 100.000 lik hartasinda bu tesekkiilii Hakkari
karisik serisine ve H. BOBEK ise «Honstein-Griingestein-Kalkserie» sine
koymaktadir.

Liimagelli siyah kalker: Yalniz Stimbiil dagi mintakasinda sistli kalker
serisi i¢inde limaselli siyah bir kalker seridine rastlanir (Liimasel belki
Brachiopodes'lerden yapilmistir). Bu kalker serisi 100-200 m. kalinliga
¢ikar ve yasinin Kretase olmasi muhtemeldir.

Cilo dagi kalkeri: Masif ve ¢ok faylanmis, beyaz mermerlerdir.
Gasteropode ve Bryozoaire pargalarindan bagka fosil ihtiva etmez. Met-
amorfizma fosilleri taninmaz bir hale koymustur. Bu kalker bilhassa Cilo
daginda inkisaf etmistir ve Hakkari daglarinin en ytiksek tepelerini tegkil
eder. 200-300 m. kalinlik gosterir. Simbiil daginda Radiolarit Cilo kalk-
eri iizerine gelir, halbuki Cilo daginda Radiolaritin {izerine Cilo kalkeri
gelmektedir. Radiolaritin stratigrafik olarak Cilo kalkerinin {izerine geld-
igi kanaatindayim. Cilo kalkeri ekay vaziyetindedir. Akin tepesi buna iyi
bir misal tegkil eder (kesit vu ye bakiniz) J. H. MAXSON, Cilo kalkerini
Hakkari karisik serisine ithal eder. H. BOBEK, ise «Hornstein-Griill-
gestein-Kalkserie 'ye koymaktadir.

Radiolarit: Sarap kirmizisi, sari, gri renkli, killi ve ¢ok sistli, ince
yapili Globotruncana ihtiva eden bir tesekkiildiir. Bazan yesil sahreler ile
karigik vaziyette veya Volkanik bresler tarafindan katolunmus olarak bu-
lunur. Bu hal Radiolaritin 1:100.000 lik hartaya gegirilmesini giiglestirir
Radiolarite Siimbiil dag1 Cilo, Oramar, Sat daglarinda raslanir. Mere dag1
bolgesinde Cilo kalkeri ile Radiolarit, aralarinda diskordans gosterirler.
Radiolarit Ust Kretase yasindadir (Kesit vi1).

J. H. MAXSON, raporunda Radiolarit'e «Chert rouge» diyor, Hak-
kari karisik serisi igine ithal ediyor. H. BOBEK; «Hornstein- Griingestein
- Kalkserie» ye ithal ediyor.

Niimmiilitli kalker: siyah, gri renkli ve zengin bir fona ihtiva etmek-
tedir. Siimbiil ve Kelianu daglarindan alinan niimunelerde: Nummulites
gizehensis FORS, N. millecaput BOUB, N. atacicus LEYM, Orbitoides
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sp, Operculina sp, Discocyclina sp, Clypeina?, Alveolina sp, Miliolites,
Textularia sp, Voluta sp, Lucina sp, Spondylus asiaticus d'ARCH, ve
Bay koyl civarindan alinan niimunelerde: Assilina exponens SOW N.
atacicus LEYM, Textularia, Orbitolites complanatus, Alveolina sp, Mil-
iolites, Ananchytes?, Voluta helvetica M. E; Rimella sp, Heligmotoma
sp?, Velates, Cardium cf bonellii BELL Cardium sp, Spondylus asiaticus,
d’ARCH. Spondylus sp, Lucina cf. hebeica ZITT, L. cf. prominensis OPPH.
L. cf. nokbahensis OPPH Crassatella cf. semicostata YARCH, Modiola
cf. hastata DESH, Eupatagus sp? Echinide gnathostome, Polypier bulun-
mustur. Bu fosiller . MERCIER tarafindan tayin edilmis olup Liitesien
Auversien- PriabonienlXi karakterize eder. Halili deresinde (Stiimbiil Mere
daglar1 aras1 Assilinalar 13-14 cm uzunluga ve kalker azami kalinliga
¢ikar (150-200 m). Zap suyu sag sahili boyunca (Beytiissebap istikameti)
WSW ve Bay koyii ESE istikametinde Niimmiilitli kalker testere disi sek-
linde (Kato=yerli tabir, testere) devam eder. Fakiran, Hakkari SE inde
Nimmiilitli kalker gri beyazdan, gri siyah renk alarak Zap suyunu kat-
eder. Ve Kelianu dagina dogru devam eder. Hakkari karisik serisi iginde
raslanan koksiiz Nimmiilitli kalkerler Zap'in sag sahilindekiler gibi gri
beyaz renktedirler. Stimbiil daginin biriki yiiksek tepesi bu Niimmiilitli
kalkerlerdendir. Mere daginda bu kalker Radiolarit'li seri ile diskordan
satthlar gostermektedir.

J. H. MAXSON Niimmiilitli kalkeri Midyat kalkeri ile mukayese eder,
ve Hakkari karisik serisi i¢ine kor. H. BOBEK, Assilina ve Camerina tay-
ini ile bu kalkeri Orta Eosen i¢ine koyar.

Gri siyah sist: Hemen hi¢ fosilsiz, ¢ok mikali bir sisttir. Bu serin-
in kalinlig1 2.000-2.500 m yi bulur. Zap boyunca NNE meshur Biiyiik
Kapanlar yolu bu sist icinden geger. Bu seri normal olarak Niimmiilitli
kalker tizerine gelir. 500 m kadar Fakiran'in cenubundan Kandil dagina
(WNW Cilo dag1) kadar inkitasiz ve yer yer Hakkari karisik serisi altinda
bu sist'e raslanir.

J. H. MAXSON boyle bir sistten Beytiissebap bolgesinde bahsederek
Hakkari karisik serisi i¢ine ithal eder.

Hakkari karisik serisi: Butiin Hakkari daglarinin rusubi tesekkiiller-
ini Orter vaziyettedir. Yas ve karakteri farkli sahrelerden yapilmigtir. Hak-
karinin hemen NW indeki tepeler gri veya mavi-yesil gre ve kalkerlerden
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tesekkiil etmistir. Bu greler i¢cinde: Nummulites sp?, Flosculina, Milio-
lites bulunmustur ki bu fona Eosen'e tekabiil eder. Ayni tesekkiil Yiik-
sekovanin SW indeki daglarda da goriliir (Hirvata kéyt yakini). Hak-
kéri karigik serisi i¢inde kokstiz olarak Globotruncana’li Radiolarit 'lere
rastlanir. Bu karisik seri iginde alt iist olmus, gre konglomera, tiif, sist,
seyrek olarak gri mermerlere ve granit, yesil sahre, bazalt (Spilit) kiitle-
lerine raslanir. Hakkari karisik serisi Hakkariden Beytiissebap, Baskale
ve Yiiksekova istikametlerine uzanir. Karisik seri icinde raslanan tesek-
kiillerin ekserisi Ust Kretase - Paleosen yagindadir. Bunlarin arazide har-
taya alinmasi hayli giictiir. Bazalt (spilit) ler variolitik tiptedir. Plagioklaz
labradordan Bytownit'e kadar gider. Bu sahre Augit ve kalsit (sphérolite
seklinde) ihtiva eder.

J. H. MAXSON, Hakkari karigik serisini genis manada alarak, biitiin
Hakkéri daglarinin Kretase Eosen tesekkiiliinti de bu seriye ithal eder.
H. BOBEK Kelianu 'nun simalinde tiif, gre ve eriiptiv kiitlelerden bah-
sederek onlar1 Ust Miosen olarak alir.

Konglomera taragalari: Bazi vadilerin yamaglarinda, vadinin
kaidesinden 50-60 m. yiiksekte (Zap suyu sol yamaci, Zap karakolu
yakini ve Dezi deresi) konglomera taragalarina raslanir.

Eriiptiv taslar: Yesil sahre elemanli, volkanik bres, biitiin Kretase
termlerini kateder. Cilo, Kelianu vadisinde Kretase ortiisti altinda: horn-
blendli granit, ojitli granit, mikropegmatit, lamprofir (vojesit), ojit-
li diabaz ve serpantin kiitlelerine raslanir. Bu taglarin tayini Dr. Galip
Sagiroglu tarafindan yapilmistir. Hornblendli granit, holokristallin tek-
stiirlii, ortoz, hornblend, kuvars ve tahalliil mahsulii kaolen ve serisit
pullari, amfibol, klorit ve epidot’tan ibaret goriilmektedir. Ojitli gabro,
holokristalin tekstiirlii ve grenii olup plagiyoklaz kaolenlesmis ve kismen
serisit ve prehnit tarafindan isgal edilmistir. Lamprofirler hemen horn-
blendXden yapilmaistir. Serisitize feldispat 'lar tayin edilemiyecek vaziyet-
tedirler. Qjitli diyabaz, ofitik bir tekstiir gosterir. Plagiyoklaz bosluklari,
klorit ve ojitle dolmustur. Biraz da magnetit mevcuttur. Tasin yariklarin-
da epidot ve kalsit goriiliir. Bu tag climlesinden meydana gelen kiitle SE
istikametinde devam eder. Sat ve Gevarruki daglarinda 6nemli tepeler
meydana getirir.
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Bolgenin tektonik karakteri:

Hakkéri daglar1 Anti - Toroslarin sark kismini tegkil eder. Daglarin
yapisini meydana getiren biitiin riisubi tesekkiiller simale yatimlhidir.

Stimbiil dag: tektonik yapisi en enteresan olan yerdir. Gare dagin-
da (Stimbil dag: SE i) otokton seri biiytik kavisli kivrimlar kaydeder.
Simalden cenuba dogru Baz: antiklinali bir erozyon vadisini tegkil eder.
Bu antiklinalin cenup yamaci simaline nazaran daha diktir. Baz1 an-
tiklinal'i 1.000 - 1.500 m. mihverli bir senklinal tarafindan takibedilir.
Bu senklinal fay oyunu ile Gare daginin simal yamacina asili vaziyette-
dir. Gare dag1 bir antiklinale tekabiil eder. Bu antiklinal Baz: antiklinali
ile mukayese edilebilir. Bu kivrimlarin mihverleri SE istikametinde iner
ve Herki koyiinden otede tekrar yiikselir. Kivrilma kuvveti NS istika-
metindedir (kesitlere bakiniz). Bu otokton kivrimlarin yasi muhtemel-
en Jiradan Onceye aittir. Otokton {izerine fena kokulu siyah kalker ve
Kretase termleri sariye vaziyettedir. Nimmiilitik nap1 ve Hakkari karisik
serisi tarfindan sariyajin koka ortilit oldugundan, itilmenin cesameti
hakkinda fikir edinmek giigtiir. itilme burada da NS istikametindedir. Bu
sariyajin yas1 muhtemelen Kretase sonudur.

Niummiilitik napr:: Nimmiilitli kalker NS istikametinde Hakkari
daglarina dogru itilmistir (kesitlere bakiniz). Substratumlun muka-
vemeti ve itme kuvvetinin gayri miisavi dagilmasi dolaysi ile itilmenin
cesameti ve kivrilma derecesi yer yer fark gosterir. Niimmiilitik napi,
Stimbiil dag: etrafindan ark yaparak Kelianu dagina kadar uzanir. Hal-
buki Bay koyii yakininda, substratum eriiptiv bir kiitle tegkil ettiginden
ve itme kuvveti arttigindan Nimmiilitik kalker iyice kivrilma kaydeder.

Hakkéri sehri yakini: Hakkari sehri, Nimmiilitli kalker sariyaji
esnasinda vuku bulmus bir graben igine kurulmustur.

Katolar fay hareketinin neticesidir. Belki Zap suyu yatagini bir fay
boyunca a¢gmuistir. Zap'in kollar1 olan Halili deresi, Dezi deresi muhte-
melen fay dereleridir. Mintaka Kuaterner'de umumi bir yiikselmeye
(vadi yamaglarindaki konglomera taragalar1) ve kirilmaya tabi olmustur.
Bu kirilma esnasinda Siimbiil dagi Mere dagindan ayrilmustir. Siimbiil
daginin cenup yamaci simaline nazaran daha fazla yiikselmistir. Simbiil
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dag1 i¢in bu kisa tektonik miisahedeler, Kretase ve Nimmiilitik sediman-
lar1 ihtiva etmiyen, Cargal dag: istisna edilecek olursa, Hakkarinin diger
dag silsileleri i¢in de aynidir.
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Note sur la géologie des montagnes de Hakkari

Siileyman TURKUNAL ')
Introduction:

L'Institut des Recherches Minieres (M. T. A.) m'avait chargé durant
1'été 1947 de faire des levés géologiques pour la carte au 1:100.000 éme dans
la région de Hakkari, en collaboration du géologue Hayri Uysal ). Nous y
avons travaillé pendant trois mois et levé presque 3500 km2 de terrains
répartis sur deux feuilles topographiques, ce qui a exigé vu le relief et les
difficultés de vivre un effort considérable de notre part.

En 1937 la région a été I'objet d"étude de J. H. MAXSON qui y resta
qu'un temps trés court, soit du 6 au 12 Juillet de cette année. Ce géologue
découragé par les difficultés des conditions locales ainsi que par la mort de
deux mulets faisant partie de sa caravane d'éxpédition n'a pu que suivre
un itinéraire allant de Cal a Gevar, passant par les vallées du Han deresi, et
du Oramar deresi. Il conclue dans son rapport en faisant une comparaison
avec la région de Mardin.

Un peu plus tard dans la méme année (9-15? septembre) une équipe du
Club Alpin Allemand composée de 5 personnes: Hans BOBEK chef d'équi-
pe, Herbert KUNTSCHER Hans PACHER, Siegfried ROHRER, Friedrich
RUTTNER parcout la région du Cilo et du Sat afin de dresser une carte
topographique ainsi qu'une carte géologique. L'ouvrage publié comaprend
les cartes topographiques hachurées au 1: 500.000 du Cilo dag et du Sat dag
ainsi que la carte géologique au 1: 200.000 eme de 1'ensemble de la région.

En 1945 la fédération des Sports d'hiver et d'Alpinisme de Turquie,
dans le but de faire 1"ascension des sommets les plus hauts de la chaine du
Cilo dag, forme une équipe composée d'Asim KURT chef d'équipe, Mu-
vaffak UYANIK, Sinasi BARUTCU, le Dr. Resat IZBIRAK, le Dr. Saban
ORNEKTEKIN, Mevlut GOKSAN, Ismail YUZGEC guide de Dezi koyii,

1) Géologue a l'Institut M. T. A. Note presentée a la session de Février 1947 Man-
uscrit recu le 15/4/1950

2)Je tiens a remercier ici vivement de l'aide qu’il nous a apporté Monsieur Cahit
ORTAC gouverneur du vilayet de Hakkari a cette époque.
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quatre gendarmes (dix mulets) Cette équipe resta dans la région seulement
11 jours. Mais comme le montra plus tard la découverte du drapeau planté
dans le rocher au plus haut point atteint par ces alpinistes, cette équipe
n'avait pas pu grimper jusqu'au sommet dominant de la région, mais n'avait
atteint qu'un point situé a 130m plus bas du sommet.

En 1947, dans le but de faire la carte géologique nous avons monté
jusqu'au point culminant du Geliasin et planté au sommet le drapeau turc
de la Fédération des Alpinistes trouvé plus bas.

En 1949 dans le but de faire un thése de doctorat, je suis retourné dans
la méme région. La malaria m'ayant surpris j'ai été obligé de garder le lit
pendant 17 jours ce qui m'empécha d'achever le programme qui m'était
assigné. Dans la région des chaines du Stimbiil dag et du Cilo dag je nXai
pu travailler au total qu'une vingtaines de jours. Je dois ajouter ici que mon
f'ils AKIN agé de 8 ans m'a accompagné lors de ma seconde ascension au
sommet du Geliagin.

Situation géographique:

La région dont le levé géologique a été effectué se limite au N par Les
montagnes du Yiiksekova, et le Spiriz dag a I'E par le Ciyares dag et le
Hacibeg Suyu, au S par le Mengole dag, le Garanda dag. le village de Herki,
la frontiere irakienne, le Gare dag, le Han deresi et, la vallée de Tal, et enfin
a I'W par le meridien de Colemerik, ce qui fait une superficie d'environ
3.500 km2. L'étude presentée ici ne concerne que la partie située a 'W du
meridien passant par la vallée de Nogaylan.

La région est parcourue par des chaines de directions SE, correspon-
dant a celle d'e a la structure géologique. Les montagnes dont les hauteurs
dépassent les trois milles sont, en allant du NW au SE, le Siimbiil dag, le
Cargal dag, le Cilo dag, I'Oramar dag, le Sat dag, et le Gevaruki dag. Sur
une longueur de 80 km on a 23 sommets principaux dépassant les 3000 m.
Au N de ces chaines se trouvent le Mere dag, le Celku dag, le Kandil dag
et au S le Gare dag ce qui porte a plus de 40 le nombre total des sommets
principaux de la région. A partir de la vallée de Nogaylan les montagnes
perdent de leur hauteur. Seul le Ciyares dag, avec sa masse éruptive dépas-
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sant 3000 m, situe au point de rencontre des trois frontieres turco- persano
- irakienne fait exception. Ces chaines de montagnes sont traversées par
des vallées tres profondes qui descendent jusqu'en dessous de 1000 m d'al-
titude, et contiennent des ruisseeaux de direction SW. La temperature tres
basse et surtout la vitesse élevée des eaux de ces ruisseaux-torrents forment
un obstacle sérieux a leur traversée. Le débit des ruisseaux montre un max-
imum lors de la saison de la fonte des neiges, soit de Juin a Aott.

Les glaciers sont situés sur le versant N des montagnes qui ne possedent
ques de névés sur leur versant S. Les plus grands glaciers se trouvent dans
la région du Cilo dag. Les lacs d'origine glaciaire sont assez nombreux, les
plus beaux d'entre eux se trouvent au dessus de 3000 m. dans la région du
Sat dag.

Stratigraphie

La série marneuse:

Cette formation stratifiée formant le substratum connu de toutes les as-
sises vient a jour grace a [érosion, dans la vallée de Bazi koyii. Elle présente
des couleurs allant du rouge au vert bleuatre et au jaune. Elle possede
éparpillées dans la roche, des concretions argileuses et dessine des plis en
miniature.

J. H. MAXSON cite une formation semblable dans la région de Goyan
qu'il attribue au Trias inférieur (Goyan formation). Il n'en est pas ques-
tion dans 1'ouvrage de H. BOBEK.

Le calcaire autochtone:

Clest un calcaire gris-noir a intercalation dolomitiques, lité en bancs
de 50-100 cm, reposant normalement sur la série marneuse. On peut le
suivre depuis le Zapsuyu (NW) sans interruption jusqu'au Herki koyii (SE).
Quelque 1500 m au N du Talona kdyii jusqu'au S du Gare dag cette imense
formation calcaire forme des monts dépassant 3000 m. La puissance de ce
calcaire est de 3000 a 4000 m. Dans la vallée de Cilo, pres des ruines de
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Merdi et de Ziri la faune suivante a été recoltée: Coquilles de Mytilides,
Lumachelles a élément indéterminables (vraisemblablement de Lamelli-
branches?), Spondylus sp, et au S de Meydan: Pirimiis, Nodosaria, Ostrea
aff vesicularis, Acteonella sp, fragment de Radius d'Exocyste, fragment
d’'Inoceramus, qui caracterisent le Crétacé moy-sup?. Ces fossiles ont été
déterminés par J. MERCIER.

Calcaire noir spathique:

Cest un calcaire noir fétide surmontant la série calcaire autochtone. Ce
calcaire spathique en général devient massif et fossilifére par-endroit. Pres
du Cigekdag (chaine de Car¢al) j'ai pu recolté: Hypothyridina aff. cuboides
SOW, forme a comparer avec H. procuboides et H. simensis (determination
J. MERCIER), qui se montrait tout blanc dans le calcaire noir. La puissance
de ce calcaire est de 400-500 m. D'apres lui cette faune date du Dévonien
moy-sup. Si la determination paléontologique s'avere juste il faudrait ad-
mettre |'existence du Dévonien moy-sup sur le Crétacé sous-jacent. Le cal-
caire spathique se continue depuis L'Oramar ¢ay vers 'W en passant par la
vallée de Tal.

J. H. MAXSON n'en parle pas. H. BOBEK la met dans le Trias supérieur.

Calcaire marneux gris:

Sur le calcaire noir spathique du Cargal dag repose un calcaire marneux
gris affleurant pres du lac du Cargal. On y a trouvé les fossiles suivants:
Holcostéphanidés (Holcostéphanus), Symbirskites sp, Hoplitidés (Paléo-
hoplitidés), qui caractérisent, le Néocomien (déter-

mination J. MERCIER). Ce calcaire marneux est bien lité et plissé. La
faune ci-dessus indique une mer profonde et froide. La puissance de la for-
mation varie de 100- 150 m.

J. H. MAXSON et H. BOBEK n'en parlent pas.

Calcaire schisteux bleu:

Au dessus du calcaire marneux, en observe la présence d'un calcaire
schisteux bleu. Dans la région du Stimbiil dag ¢a terme sédimentaire con-
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tient la faune suivant du Crétacé infmoy: Toxaster, Nerinea sp?, Strombus
sp?, et dans la région du Cilo dag la formation devient plus littorale et con-
tient: Exogyra sp?, Ostrea vesicularis?, Nerinea cf paul coquandi?, d'ORB,,
Nerita mammiformis RENI, Fusus sp?, Harpagodes sp?, Alectryonia sp?,
(determination ]. MERCIER). Mais par la determination de N. ERSEN
d'un Heteraster oblongus BRONG. On peut préciser 1'4ge de cette forma-
tion comme Aptien du type méditerranéen. Dans cette méme couche M.
AKYOL a déterminé Choffatella decipiens SCHLUMB, Orbitolina lentic-
ularis BLUM. Cette formation qu'on rencontre au Cilo dag et au Sat dag et
qu'on voit pénétrer dans le territoire d'Irak vers Herki koy, disparait vers
I'W sous la couverture calcaire du Cilo dag.

J. H. MAXSON dans sa carte au 1:100000 e, l'introduit dans le
complexe de Hakkari, tandis que H. BOBEK le met dans la «Horn-
stein-Griingestein-Kalkserie».

Calcaire noir a lumachelles:

Dans la région du Stimbiil dag, compris dans le calcaire schisteux on
voit affleurer un terme calcaire a lumachelles (restes de Brachiopodes?) pu-
issant de 100-200 m. et d'age probablement, mésocrétacé.

J. H. MAXSON met cette couche a lumachelles dans le complexe de
Hakkari, H. BOBEK n'en parle pas.

Calcaire du Cilo dag:

Clest un calcaire massif, marmorisé tres cassuré et failié contenant de
rares restes de Gasteropodes et de Bryozoaires, rendus presque mecon-
naissables par I'effet du métamorphisme. Il est surtout dévéloppé dans la
chaine du Cilo dag, forme les hauts pics des montagnes de Hakkéri. Son
épaisseur est de 200-300 m.

Au Stimbiil dag on peut observer sur le calcaire du Cilo dag successive-
ment les Radiolarites et le Nummulitique, tandis que au Cilo dag méme, ce
calcaire vient s'interposer entre les Radiolarites et le Nummulitique. Malgré
cette situation un peu confuse je crois que du point de vue stratigraphique
les Radiolarites doivent se placer sous le Nummulitique. Le calcaire du Cilo
dag serait d'dge Crétacé superieur. Il se trouve a l'état d'écailles, comme on
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peut le voir au pic Akin (voir coupe vi1).

J. H. MAXSON place ce calcaire dans le complexe de Hakkéri, H.
BOBEK dans la <<Hornstein-Griingestein-Kalkserie>>.

Les Radiolarites:

C'est une formation couleur lie de vin, gris jaunatre, argileuse, tres sili-
ceuse, a pate fine contenant de rares Globotruncana. Elle se trouve parfois
associée a des roches vertes, et traversée par des breches d'éruption ce qui
rend difficile leur cartographie a 1'échelle 1 :100.000 e. Les Radiolarites
affleurent dans les chaines du Siimbiil dag, du Cilo dag, de1'Oramar dag et
du Sat dag. Elles montrent une discordance au contact du calcaire du Cilo
dag dans la région du Mere dag, dans lequel elles pénétrent sous forme
d’indentation ou de lentilles (voir la coupe vi1). Elles seraient d "age Crétacé
supérieur.

J. H. MAXSON I'appelle <<chert rouge>> et lintroduit dans le
complexe de Hakkari. H. BOBEK le met dans le complexe <Hornstein -
Griingestein -Kalkserie>>.

Le calcaire Nummulitique:

Clest un calcaire gris noir, contenant une tres riche faune. Les échantil-
lons provenant du Stimbiil dag et du Kelianu dag, ont été déterminé comme
Nummulites gizehensis FORSK, Nummulites millecaput BOUB, N. ataci-
cus LEYM, Orbitoides sp, Operculina sp, Discocyclina sp, Clypeina?, Alve-
olina sp?, Miliolites, Textularia sp, Voluta sp, Lucina sp, Spondylus asiati-
cus d'ARCH,,. Les couches pres de Bay koy contiennent, Assilina exponens
SOW, N. atacicus LEYM, Textularia, Orbitolites complanatus, Alveolina sp,
Miliolites pase?, Ananchytes?, Voluta helvetica M. E. Rimella sp?, Helig-
motoma sp, Velates?, Cardium cf, bonellii BELL, Cardium sp., Spondylus
asiaticus d'ARCH, Spondylus sp, Lucina cf, hebeica ZITT, L. cf, promin-
ensis OPPH, L. cf nokbahensis OPPB, Crassatella cf semicostata d'ARCH,
Modiola cf hastata DESH, Eupatagus sp?, Echinide gnathostome, Polypiers.
Tous ces fossiles ont été determinés par J. MERCIER. Ces fossiles caracter-

isent les étages Lutétien - Auversien - Priabonien.

Dans la vallée de Halili (entre Siimbiil dag et Mere dag) on a des As-
silines atteignant 13-14 cm; au méme endroit le calcaire Nummulitique
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présente le maximum d'épaisseur soit de 150-200 m. Le long du Zap en di-
rection de Beytiissebap WSW et de Bay koy ESE le calcaire Nummulitique se
montre dans le paysage avec sa forme caracteristique en dent de scie (Kato=
terme local signifiant dent de scie). Au SE de Fakiran (Hakkari) le calcaire
Nummulitique devient gris noir, traverse le Zap et se continue vers le Ke-
lianu dag. Le calcaire Nummulitique qu'on rencontre dans le complexe de
Hakkari est donc gris blanc, tout comine celui qui forme le <<Kato>> sur la
rive droite du Zap. A 1'W, le calcaire Nummulitique forme quelques pics du
Stimbiil dag et participe a la couverture de celui-ci, comme il a été declaré
plus haut. Le calcaire Nummulitique montre des contacts discordants avec
le calcaire de Cilo et Les Radiolarites (Mere dag).]. H. MAXSON tout en le
comparant au calcaire de Midyat fait figurer le calcaire Nummulitique dans
le complexe de Hakkari. H. BOBEK en se basant sur la détermination des
Assilines et des Camerines, reconnait LXEocéne moy.

Les schistes gris noir:

C'est un schiste trés micacé presque sans fossile. L'épaisseur de cette
série varie de 2000-2500 m. Le fameux sentier de Biiyiik Kapanlar suivant
le Zap suyu NNE, passe dans cette séries. Les schistes noirs reposent nor-
malement sur le Nummulitique, affleurent depuis quelques 500 m. au S de
Fakiran (Hakkari), jusqu’au Kandil dag WNW de Cilo dag. On le rencon-
tre par endroit sous la couverture du complexe de Hakkari (N du Kelianu
dag).

J. H. MAXSON, parle d'un schiste de méme nature dans la région de
Beytiigsebap; mais il le met dans le complexe de Hakkéri. H. BOBEK n'en
parle pas.

Le complexe de Hakkdri:

Le complexe de Hakkari parait recouvrir tous les sediments des mon-
tagnes de Hakkari. Il est composé de roches de differents ages et caracteres.
On peut observer en outre dans ce complexe pele méle des gres, des con-
glomérats, de tufs et des schistes et plus rarement des marbres gris, des in-
trusions de granite de serpentine et des basaltes (spilites). Les monts situés
immediatement au NW de Hakkari sont formés par des gres, calcaires gris
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ou bleu-verdatre. Dans ces gres on a pu distingué: Nummulites sp?, Floscu-
liria, Miliolites qui correspondent a 1'Eocéne. La méme formation affleure
dans les montagnes au SW de Yiiksekova (pres de Hirvata koyii). Des Ra-
diolarites a Globotruncana peuvent se trouver en écailles dans le complexe
de Hakkéri. De Hakkéari méme le complexe se continue en direction de
Beytiigsebap, de Baskale et de Yiiksekova. La plupart des sédiments com-
pris dans ce complexe appartiennent au Crétacé sup-Paleocene, étages tres
difficiles d"ailleurs a distinguer sur le terrain.

Les basaltes (spilites) sont du type variolitique, ils contiennent un plagi-
oclase allant du labrador a la bytownite, de I'augite et de la calcite en forme
de sphérolite. Le skarn chloritisé, possede un feldspath impossible a déter-
miner a cause de 1'alteration en calcite et chlorite.

J. H. MAXSON, prend ce terme dans un sens plus large et incorpore
toutes les couches crétacées des chaines de la région dans ce complexe. H.
BOBEK, cite des tufs des gres et des roches éruptives du Miocéne supeérieur
au N du Kelianu dag.

Conglomérats des terrases:

Sur les versants de quelques vallées (rive gauche du Zap suyu, pres de
Zap karakolu, ainsi que le Dezi deresi) on a des terrasses formées de con-
glomérats, situées a des hauteurs variant entre 50 et 60 m a partir du thal-
weg.

Les roches éruptives:

Les breches d'éruption a élements de roches vertes affectent tous les
termes du Crétacé. Dans la vallée du Cilo-Kelianu, sous la couverture
des sédiments crétacés on peut noter la présence des masses de granite
a hornblende, de granite a augite et de micropegmatites, lamprophyres
(vogésite), ou des diabases a augite et des serpentines (détermination Dr
G. SAGIROGLU).

Le granite a hornblende présente une texture holocristalline grenue
contient de l'orthose, de la hornblende et du quartz, et comme produit
d’altération du feldspath kaolinisé, de la séricite de la chlorite, et de 1'épi-
dote. Les gabbros a augite, a texture holocristalline grenue ont leurs plagi-
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oclases kaolinisés ou partiellement envahis par de la séricite et de la preh-
nite. Les lam-prophyres sont presque formés par de la hornblende. Les
feldspaths séricitisés sont indéterminables. On peut noter en outre de la
chlorite. Les diabases a augite ont une texture ophitique, Les vides intersti-
tiels des plagioclases sont remplis par de la chlorite et IXaugite. Il y a un peu
de magnétite. Dans les cassures de la roche on a de 1'épidote et de la calcite.
Cet ensemble de roches éruptives se continue vers le SE, forme des pics
dans la chaine du Sat dag et du Gevaruki dag. Il disparait sous la couverture
des formations tertiaires a I'E de la vallée de Nogaylan et reapparait plus a
I'E, a la limite des trois frontieres (Ciyares dag).

Caractére tectonique de la région:

Les montagnes de Hakkari sont la continuation orientale de 1'An-
ti-Taurus. Tous les termes sédimentaires des chaines en question plongent
vers le N.

La chaine du Siimbiil dag:

La chaine du Stimbiil dag est le plus intéressant élément faisant part-
ie du bati tectonique de la région. La série autochtone présente des plis a
grands rayons de courbure au SE de Siimbiil dag (Gare dag). En allant du
N au S les principaux plis sont: L'Anticlinal de Bazi, dans lequel s "est taillée
une vallée profonde d'érosion. Le flanc S de cet anticlinal est plus redressé
par rapport au flanc N. Cet anticlinal est suivi par un synclinal dont l'axe
mesure de 1000 a 1500 m, lequel est suspendu par le jeu des failles au flanc
N du Gare dag. L'aréte du Gare dag correspond a un anticlinal qui est com-
parable avec celui de Bazi. Les axes de ces plis descendent vers le SE puis
remontent & Herki koy. La direction de la force de plissements est du N au
S (voir les coupes). L'age de plissement dans 1'autochtone est probablement
antejurassique. Sur I'autochtone, le calcaire fétide ainsi que tous les termes
du Crétacé se trouvent a l'état charrié. L'ampleur de ce charriage est diffi-
cile a estimer par le fait que la Nappe Nummulitique et le complexe de Hak-
kari recouvrent la zone des racines. La direction de ces charriages est aussi
du N au S. L'age du plissement de la nappe est probablement prostcrétacé.
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La nappe Nummulitique:

Le calcaire Nummulitique est charrié du N au S vers les montagnes de
Hakkari en formant une nappe du type cassant, (voir les coupes). Suivant le
degré de résistance quioffrait le substratum ainsi que les variations dans la
force de poussée selon les directions, I'ampleur du charriage et le degré de
plissement de ces couches de la nappe ont été plus ou moins accentués. La
nappe Nummulitique en forme d'arc autour du Stimbiil dag et du Kelianu
dag est composée de couches plongeant vers le N sans montrer de plisse-
ments secondaires tandis quielle est plissée aux environs de Bay kdy ou le
substratum est formé par une masse intrusive (granite, gabbro). L'age de ce
plissement est probalement post-Eocéne.

Les environs de la ville de Hakkdri:

La ville de Hakkari se trouve dans un graben formé en méme temps que
le charriage du Nummulitique. Les Katos sont dus au jeu des failles. Cest
possible que le ruisseau Zap ait creusé son lit le long d'une faille. Les aftlu-
ents du Zap coulant transversalement a celui-ci tels que le Halili deresi et le
Dezi deresi sont dus a la présence d'un autre systéeme de failles transverses.

Pendant le Quaternaire la région a été soulevée en entier (conglomérats
le long des vallées) et cassurée par endroits; ainsi le Simbiil dag a été separé
du Mere dag. Le versant S de cette chaine a été plus fortement soulevé que le
versant N. Ces observations tectoniques sont aussi valables pour le reste des
montagnes de Hakkari, excepté le Carcal dag ou les termes sédimentaires
allant du Crétacé au Nummulitique manquent.
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Caml ile Degirmenagz (Zonguldak) arasindaki
karboniferin satith haritas:

G. ZIJLSTRA )

Ozet: Maden Tetkik ve Arama Enstitiisiiniin 1946 dan beri Zonguldak
karbonifer havzasinda yapmakta oldugu arastirmalar miinasebetiyle verilen
raporlarda ve yapilan nesriyatta karbonifer sahreleriyle kretase ortiisii bahis
konusu olmustur. Bu yazida bu miisahedelerin bir huldsas: verilmis ve kar-
boniferin bulunmasi beklenen derinliklere dikkat ¢ekilmistir. Bir miinhaniler
hartasile gosterilen derinlikler kretase baslangicindanberi vaki olan tektonik
hareketlerin karbonifer sathi iizerindeki tesirleri gostermektedir, Karboniferin
striiktiirel durumu etrafli bir surette miitalda edilmistir.

A contour map of the surface of the Carboniferous
between Camh and Degirmenagzi (Zonguldak)

G. ZIILSTRA ?)

Summary: In the framework of the Carboniferous investigations
carried out by the M.T.A.E. in the Zonguldak coal basin since 1946,
some reports and publications were issued, dealing vith Carboniferous
and with the Cretaceous cover thereof. A summary of these observa-
tions is contained in this article, in which special attention is paid to the
expected depth of the Carboniferous which is expressed in a contour
map, which shows the influence of the tectonics since the beginning of
the Cretaceous sedimentation in the surface of the Carboniferous. The
tectonical structure of the Carboniferous is broadly outlined in the text.

This region is situated about halfway between Zonguldak and Eregli
on the Black Sea coast of Northwestern Anatolia.

1) M.T.A. Enstitiisii jeologlarindan. Makalenin alinis tarihi 18/7/1949 dur.
2) Geologist at M. T.A. Institute. Manuscript received by the editor 18/7/1949.
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In this region surveys have been made by ARNI, CHARLES, PATI-
JN, TOKAY and ZIJLSTRA, which led to several publications and re-
ports, of which the most important ones can be found in a list at the
end.

By taking the results of thise surveys into consideration, a contour
map was constructed of the surface of the Carboniferous, which is also
the plane of the Cretaceous transgression.

The contours were constructed on the principle of constant thick-
ness of the different parts of the Cretaceous, but the data concerning
changes in thickness were taken into consideration. This can be done
for those regions where the valleys are eroded deep into the under-Cre-
taceous. It is known, that in general, the changes in thickness of the
lower Cretacous are rather gradual, so that estimations of the thickness
between valleys will not give rise to inexactitudes which are not in ac-
cordance with the allowance due to contours with a difference of 250 m.

The accuracy decreases however, where Cenomanian crops out.
Thanks to ARNI it is known that during the Cenomanian, rather elabo-
rate lanslides took place, which gave rise to the occurrence of big blocks
of Carboniferous and lower Cretaceous embedded in Cenomanian
"Flysch". These landslides may have caused local and rather elaborate
increases in thickness as well as the rubbing off of the underlying strata,
which can be hidden from observation and thus cannot be accounted
for.

If we call the tectonics, which took place since the beginning of
the Cretaceous sedimentation, Postcretaceous, then we might call the
structures found in the Carboniferous, Precretaceous, in order to sim-
plify the nomenclature. The structures of the Carboniferous, as they
can be seen now are, however, the result of all the tectonical movements
since the sedimentation of the Carboniferous. But to distinguish be-
tween the structure of the Cretaceous and that of the Carboniferous the
expression Precretaceous will do for the latter.

The Postcretaceous tectonics are expressed in the features of the
contour map. Broadly outlined we see an anticline in the West which
broadens in the East and which has there a depression in the crest,
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forming two secondary anticlinal ridges. In the middle near Cavusagzi
exists a depression, separated from the higher contours of the Carbon-
iferous of Kireglik by two big faults. ARNI showed, that the forming of
these anticlinal structure started already in the under-Cretaceous, giv-
ing rise to reduced thicknesses of the Velibey sandstone and the under-
lying Barremian limestones. He also mentions, that these uplifts have
partially the features of a ridge fault. This is only true for some of the
inliers, and even there, not eveywhere.

The map shows more fault in the vicinity of the inliers than else-
where. The surveys of the inliers and their immediate surroundings
have been made on a scale of 1: 2000, a study of the details being of the
greatest importace for mining. The other regions have been studied on
a scale of 1:10.000, and here of course not so much attention has been
paid to details as in the surroundings of the inliers. Therefore the con-
clusion, that the inliers and their surroundings should be more faulted
than the rest is not acceptable, nor does it mean, that for the whole
region only the most important faults are given, as concerns their di-
mensions. A fault of 25 m. far away from an inlier is not as important as
a fault of the same dimensions in a mining district.

The Carboniferous outcrops in this region, which are all situated
on the crests of the Postcretaceous anticlinal structures, belong to three
types:

a. The outcrops surrounded by Cretaceous basis conglomerate, e.
g. in Catakdere, Kirenlik and between Teflenni and Alacaagzi.

b. The outcrop or inlier has the shape of a ridge fault, e. g. the
Southwestern part of the inlier of Alacaagzi, Kireclik and parts of the
inlier East of Iliksu.

c. 'The outcrops of the Carboniferous <Klippen> in the Cenoma-

nian, the result of the submarine landslides in that time.

CHARLES (2) found two very small outcrops of Carboniferous
(Namurian) surrounded by Velibey sandstone in a small valley West of
the inlier showing Carboniferous limestone and Namurian where Ca-
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takdere joins Iliksudere. In general, the plane of transgression is con-
sidered as having been flat at that time, so that it is covered with basis
conglomerate and limestone with a thickness of between 0 and 100 m.
(6, p. 7), as can be found around the inliers of the first type. Perhaps
these small inliers found by CHARLES are due to the original higher
ground in the plane of transgression, which was not covered with sedi-
ments till the Aptian.

Only relatively small parts of the Carboniferous are visible. In the
West, near Kandilli, we see sterile Namurian in the South and produc-
tive Westplialian in the North, both with almost vertical inclinations. In
Alacaagz1 we see, with the exception of the seam Kesmeli, sterile West-
phalian in the South overlying productive Namurian in the North, with
Southward dips of 30-55°. This productive Carboniferous continues un-
der the Cretaceous to Kireglik-Kirenlik and most likely to Catakdere,
where the dip is again almost vertical. North of this line, Carbonifer-
ous limestone exists in the upper Iliksudere and in the Southern half of
the inlier of Degirmenagzi, where the limit between the Carboniferous
limestones and the Namurian is formed by a fault, giving a stratigraph-
ical gap in the Namurian of at least 600 m. because the total thickness
here is about 200 m. between the Carboniferous limestone and the
Westphalian of the ridge between Degirmenagzi and Okiisneagzi.

All the Namurian of this Northernmost Precretaceous anticline
is sterile. The strike varles between N 25-80° E and the dip is rather
vertical in the East and about 40° N at Giirleyiikdere. Broadly outlined
there exists a synclinal structure in the Carboniferous in the West where
the Southern flank is found near Kandilli and the Northern flank at
Alacaagzi-Kireglik with indications of the axis only in the workings in
the seam Kesmeli at Kirenlik.

The core of the anticline North of this synclinal structure shows
Carboniferous limestones on the Eastern part of the map. The Northern
part of this anticline seems to be faulted parallel to the axis.
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Summing up we see a Postcretaceous anticline with a transversal de-
pression near Cavusagzi and a longitudinal one East of that place. The
Gretaceous, which demonstrates these structures, covers a Precretaceous,
syncline and an anticline, of which the axes are almost parallel to that of the
Postcretaceous structure.

When we compare these facts with the map of CHARLES (7) it appears
likely, thal his line indicated as <Plis hercyniens> must be understood as
the possible border of what is left by Precretaceous erosion of what once has
been the total Carboniferous sedimentation area.
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Misir ve bilhassa Kizildenizin jeolojik tarihcesi

S. W. TROMP )

Ozet: Misirdaki striiktiirel durumun kompleks olmasi, teressiiplerin
baska baska havzalara ait bulunmasi mubhtelif jeolojik katlardaki sah-
ralarin litolojik karakterlerini hiilasaten vermesi gii¢ yapmaktadir. Misirda
1897 denberi Misir Jeoloji Enstitiisii tarafindan bir ¢ok isler goriilmiis
olmakla beraber Mesozoik ve daha geng¢ sahalarin dakik hartalar1 petrol
kumpanyalari tarafindan yapilan faaliyetle baglar. Bu hususda bilhassa son
on sene zarfinda biiyiik terakkiler kaydedilmisse de maalesef bu maltimatin
¢ogu kumpanyalarin arsivlerinde mahfuz bulunmaktadir. Bu konugmada
verilen bilgi 1937-1940-1947 ve 1949 senelerinde yapilan sahsi inceleme-
lerle Misir'da ¢alisan bir ¢ok jeologlarla yaptigim sahsi temaslara istinad
etmektedir.

Misir'da arazinin biiyiik bir kismi yaslar1 Karboniferden eski olan sa-
halarla ortiilidiir. Sina yarlmadasinin cenubu, Siiveys Korfezinin batis,
yaslar1 kesin olarak bilinmeyen gnays, metamorfik sist ve granit entriizi-
yonlar1 2000 metreye kadar yiikselen daglar1 kaplarlar. Granit ve sistlerin
tizerinde diskordansla kalin bir Karbonifer seksiyonu bulunmaktadir. Ce-
nup bat1 Libya'da Graptolit ihtiva eden ve Siliire izafe edilen seyl ve sleyt
tabakalar1 bulunmustur. Karbonifer en iyi Siiveys Korfezinin batisinda ve
dogusunda inkisaf etmis bulunmaktadir. Nubia Formasiyonu fosil ihtiva
etmeyen kalin ve az sertlesmis beyaz, pembe renkte bir gre serisi olup Kar-
boniferden eski sahalar1 6rter. Bu kumtaslarinin yas1 Karboniferden Kam-
paniyene kadar degismektedir,

Maistr Jeoloji Enstitiisti tarafindan 1945 de Sina dogusunda Ortatriasa
ait sahalar bulundugu gibi daha evvelce gene Sina'da iyice inkisaf etmis bir
Jurasik Seksiyonu bulunmustur. Kretase umumiyetle Altkretase olarak boz
veya kirmizi renkte demirli, bazen glaukonitli, ve kil ara tabakalar: ihtiva
eden 300 metre veya daha kalin bir kumtas: serisiyle baslar, Senomanien,
Turonien ve Senonien daha ziyade kalker fasiyesinde zuhur etmektedir.
Bununla beraber Ras Garib'de kumlu, killi, jipsli Senomanien bulundugu

1) Misir I nci Fuat Universitesi sabik jeoloji Profesorii. Teblig Nisan 1950 de ver-
ilmis olup makalenin alinis tarihi 20/5/1950 dir.
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gibi Nilin sag cenahinda Asuan’ in kuzeyinde Senonien, Nubia kumtaslar1
olarak goriilmekte ve oolitik kisimlarinda demir cevheri ihtiva etmektedir.

Kretaseden Eosene gecis, yakin dogu memleketlerinde umumiyetle
oldugu gibi tranzisyon iledir. Ustsenonien ile Alteosene ait sahralar tak-
tirde petrol gostermeleri dolayisile hususi bir ehemmiyeti haizdir. Alteo-
senle Liitesiyen arasinda bolgenin en mithim diskordans: bulunmaktadir.
Bu diskordans bazen biiyitk Niimmiilitler ihtiva eden konglomera ile kend-
ini gostermekte ve bu konglomera ise Stiveysin dogusunda bulunan petrol
sahalarinda oldugu gibi petrol hazne taslarini teskil etmektedir. Mevzii bazi
sakuli arz hareketleri neticesi olarak bazi bélgeler devamli erozyona tabi
olmus ve ancak Ustmiosende su seviyesinin altinda kalabilmistir. Oligosen
Stiveys Kanalinin dogusunda ve Siiveys-Kahire arasinda kumtasi, konglom-
era, kuvarsit, bres olarak ve Siiveys'in bat1 sahilinden Cebel Zeit'te deniz
teressiibii olarak bulunmaktadir. Oligosen, Eosen iistiinde bir diskordansla
bulunmaktadir.

Neojene girildigi vakit Miosen denizinin miiteaddit kollarla ayrilmig
olmas1 ve ayr1 ayr1 miistakil havzalar teskil etmesi dolayisile sahralar ar-
asinda mukayese giiclesir. Boylece Miosen stratigrafisi (a) Bat1 ¢6lii Mios-
eni, (b) Kahire-Siiveys bolgesi Mioseni, (e) Siiveys korfezi dogu sahili Mio-
seni olarak ii¢ grupta miitalea edilmistir.

Pliosen umumiyetle daha yasl tabakalar tizerinde bir diskordansla bu-
lunmaktadir. Pliosen teressiipleri (a) Siiveys bolgesi, (b) Bati ¢6lit Plioseni,
ve (c) Nil vadisi Plioseni olarak ii¢ boliimde ele alinmustr.

Pleistosen alttaki tabakalar1 diskordansla oOrter. Pleistosen sedimen-
tasyonu: (a) Stiveys Korfezi cevresi, (b) Akdeniz sahili Pleistoseni, (c) Nil
vadisi Pleistoseni, (d) Fayin ¢okiintiisii Pleistoseni, (e) Sina Colii Pleistos-
eni, (f) Karga ve Kurkur vadileri Pleistoseni, olarak alt1 muhtelif bolgedeki
tekevviinii gosterilerek izah edilmistir.

Kizil Deniz ¢okiintiisii hakkinda son elli sene zarfinda bir ¢ok nesri-
yat yapilmustir. Stiveys Korfezi ¢okiintiisii Alteosende baslamis olmakla
beraber Kizil Denizin pek eski zamanlardan beri bir kiriklik zonu olarak
mevcut olmasi muhtemeldir. Siiveys bolgesinin 25° arz dairesinden Akden-
ize kadar Mesozoik ve Alteosen, devirlerinde su altinda oldugu ve trans-
gresyonun Akdenizden baslayarak Cenuba dogru ilerledigi bilinmektedir.
Senoniende deniz 25 inci arz dairesine kadar ilerlemis bulunuyordu. Alte-
osen sonlarinda Siiveys ¢evresinde yiikselmeler ve bu hareketlerle birlikte
sakuli faylanmalar husule geldi, Bu hadisenin neticesi olarak vukua gelen
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asinma yiiziinden Ortaeosen tortullar: eski sahralar {izerine diskordansl
bir temasla teressiip etti.

Ortaeoseni miiteakip tekrar ve muhtemelen daha miihim iltivalanma ve
yitkselme vukua geldi. Usteosen denizi bu iltivali satih iizerine teressiipler-
ini birakt1. Bazi bloklar deniz seviyesinin iistiinde kaldilar. Béylece erozyon
biitiin Tersiyeri agindirdig1 gibi bazen bu asinma granitlere kadar niifuz
etti. Oligosen igindeki algalmalar kalin Miosen teressiiplerinin bazi yerl-
erde dogrudan dogruya granitler iizerinde olmasina imkan verdi. Ote yan-
dan Kizil Denizin ¢cokmesi kisa fasilalarla Miosen, Pliosen ve Pleistoseinde
devam etti. Kahire-Siiveys bolgesinde 40 metre kadar kalin olan karasal Ol-
igosen iistiinde bulunan bazalt akintilarinin kat‘i surette Altmiosen olarak
tesbit edilen sahralarin altinda bir diskordansla uzandiklar: gériilmektedir.

Stiveys Korfezinin tesekkiiliinden evvel bolgede bir umumi yiikselme
vaki oldugu ve bunun neticesi olarak derinlerde birlesen tansiyon fay-
lar1 husule geldigi ve bu hareketlerin en ¢ok Sina yarimadasinda faal old-
ugu ve tansiyon faylariyle yirtma faylarinin miistereken Siiveys Korfezi
¢okiintiisiinii meydana getirdikleri kabul edilebilir.



The Geologieal History of Egypt and of The
Red sea in particular

S. W. TROMP!
1) Introduction:

The geological history of Egypt is a very complex but most fascinating
story which starts at least 1000 million years ago in the Pre-Cambrian. In
order to give the complete history it would be necessary to discuss both the
macro-stratigraphical and the micro-paleontological conditions in Egypt.
However, in view of the limited time available, I shall have to restrict myself
to the macrostratigraphy only and in particular to the lithological aspects
of Egyptian stratigraphy.

Due to the complicated tectonic structure of Egypt and the sedimen-
tation in different, often separated basins, it is extremely difficult, if not
impossible, to give a brief summary of the lithological characteristics of the
different geological periods in Egypt. Since 1897 considerable reconnais-
sance work has been done by the Geological Survey in Egypt (1. 2, 3, 4, 8),
but verv accurate detail surface mapping in Mesozoic and younger beds
started much later, in combination with extensive drilling for oil by the
Standard Oil Co. of Egypt, Anglo-Egyptian Oil- fields (Royal Dutch Shell)
and the Socony Vacuum Oil Co. Their studles increased our knowledge
about the post-Paleozoic rocks tremendously, in particular during the last
10 years. But unfortunately most of these latter data are kept secret by the
different oil companies. The summary given here represents therefore only
a compilation of facts known from published data, personal observations
during 1937-1940 and 1947-1949 and finally verbal informations received
from a great number of oil geologists of the Socony Vacuum Oil Co., Anglo
Egyptian Oilfields (Shell) and the Standard Oil Of Egypt. Still this compila-
tion gives far from a complete picture of the present geological knowledge

of Egypt.

1)Previously Prof. of Geology at the Fouad I Univ., Egypt. Manuscript received by
the editor 20/5/1950.
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2) Stratigraphy of the Pre-Carboniferous:

In Egypt an extensive area is covered by old rocks of unknown age,
of which we know only that they are pre-Carboniferous in age. For this
reason it seems preferable to indicate this area as Pre-Carboniferous only.
Little is known of the stratigraphy of these Pre-Carboniferous beds (8, 10).
They are outcropping in the southern part of the Sinai Peninsula (south of
latitude 29°) east of Abu Zenima and along the western border of the Gulf
of Suez (south of latitude 28° 45). This section is composed of gneisses,
schists and extensive granite intrusions of unknown age. The latter group
is found for example on the west coast of the Gulf of Suez as mostly red-
dish coloured quartz-felspar granite ranges, representing a 50-70 km. wide
batholithic Pre-Cambrian intrusion, forming high mountains many over
2000 m. Apart from granites, also dioritic intrusions have been found in
the lower hills of the same area. The granites sometimes contain enclaves
of older sediments.

Both the granites and schists are unconformably overlain by a thick
carboniferous section. These relations can be studied for example between
Abu Zenima (E. coast of the Gulf of Suez) and the more eastwards situated
manganese mines of Umm Bogma. The schists in this region are intruded
by enormous granite batholiths which are covered by Carboniferous sand-
stones, the most remarkable feature being the contact plane between sand-
stones and granites, which is completely flat surface, not covered by a basal
conglomerate of granite boulders as we would expect.

Also different types of volcanic rocks occur in the Pre-Carboniferous
section, such as the rhyolitic lavas and tuffs, dolerites in the Dokhan and
EshRange, including the famous imperial porphyry used for Egyptian stat-
ues, and still found in some of the historic monuments of Istanbul, etc.

The exact age of these different Pre-Carboniferous lithologic units is
difficult to determine. HUME and his collaborators pointed out that all
the above mentioned rocks probably are pre-Silurian, as beds with clear-
ly marked Silurian fossils were found in the Ahagger regions of the Cen-
tral Sahara and present no such metamorphosed characters. However, the
pre-Cambrian age of the crystalline series in Egypt is particularly suggested



56
by the stratigraphy of other neighbouring countries.

1) During the last war a publication appeared from BEHREND who
compiled different geological observations in Lybia made by DESIO and
other Italian geologists. West of the Egyptian border a series of schists and
gneisses occur which are intruded by granites containing gneisses and
sandstone enclaves. Their age is uncertain. In 1933 DESIO discovered in
a younger sandstone series lower and middle Devonian limestone inter-
calations, containing Chonetes, Spirifer, etc. In SW Lybia a narrow zone
of shales and slates occurs with upper Silurian Graptolites, but also sand-
stones with lower Silurian fossils have been reported. For these reasons at
least part of the schists is considered to be pre-Silurian, the more so as near
Tschad, further south, the schists seem to be covered by pre-Cambrian sed-
iments.

2) BLANKENHORN discovered in 1910 near the SE corner of the
Dead Sea large masses of granites, quartz porphyries and diorites resem-
bling those of Sinai, which near wadi Sarmuj are overlain unconformably
by red sandstones, covered by 14 m. of red and green marls, followed by
51 m. of dolomites and limestones containing at nearby localities middle
Cambrian Trilobites and Hijalithe. Later studles by WYLLIE, CAMPBELL
and LEES indicated similar middle Cambrian beds in Jordan.

3) Thelithologic similarity between the pre-Cambrian (or basal Cam-
brian) volcanic series of Telbesmi in S. E. Turkey, west of Mardin, the vol-
canic series of the Dead Sea, Tanganyika, etc. and the Hammamat-Dokhan
series of Egypt suggests a similar age for these Egyptian formations.

4) BARTHOUX discovered in 1922 microscopic organisms in the
green breccias of the Hammamat schists, which he described as Holothuri-
an fragments. The organisms are half a millimeter long, 0. 1 mm wide and
are in the shape of a cornucopia, the interior being spongy. EVANS found
similar organisms in the pre-Cambrian Nama beds of south Africa, which
are common in the Cambrian of N. America, Siberia, Australia, etc. but
seem to occur also in the pre-Cambrian of Canada.

Although the greatest part of the Egyptian schists series seems to be
pre-Cambrian in age, we should keep in mind that part of the pre-Carbon-
iferous section in Egypt (e. g. the Gattarian intrusions) may be Cambrian
or youger in age.



57

HUME compiled a great number of data on the relative age of the ig-
neous and metamorphic pre-Carboniferous rocks of Egypt, Sinai and the
N. Sudan which, except for a few alterations as a result of recent studies by
ANDREW and SCHURMANN, are still accepted by most geologists who
have studied the region. The stratigraphy of the pre-Cambrian of Egypt
could be classified as follows.

I a) Ereier schist and gneisscomplex: The oldest series of Egypt ex-
posed in Wadi Ereier and composed of intensely crushed schists, micag-
neiss and igneous rocks.

b) Sikait Magnesium series of Hume or Baramia series of Schurmann:
They comprise Beryll-mica schists, Talc-, Graphite- and Chlorite schists
and dolomites. The schists partly derived from sandstones, partly from ar-
gillaceous sediments.

¢) Haimur or lower paraschist series: The most typical occurrence
being near Wadi Haimur. It consists of green epidotic calcareous schists,
alternating with white marble bands. Both the Sikait and Haimur schists
are intruded by Serpentines, e. g. at Baramia, which in places are rich in
Chromium ores.

IT  a) Shait series: Plutonic intrusions of hornblende granites and di-
orites (partly changed into gneiss). Many of the Auriferous quartzveins in
Egypt seem to be connected with these intrusions.

b) Shadli or middle parasehist series: particularly developed near Bir
Shadli. They are composed of purple schists alternating with dolerite
flows and a system of fine grained diorite sills.

IIT a) Dokhan or Feram series: a volcanic series exposed in the Dokhan
and Esh range, being contemporaneous or older than the Hammamat se-
ries. It consists of porphyrite, diabase quartzporphyrite and quartzporphy-
ry flows and tuff beds.

SCHURMANN considers the Shadli and Dokhan series as one unit,
both underlying the Hammamat series (see below), the main difference be-
tween Shadli and Hammamat series being the abundance of dolerites in
the Shadli series, which seem to be absent in the Dokhan and Hammamat
series.
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The famous <<Imperial Prophyry>>, in Pharaonic times quarried at
Mons Prophyritus. belongs also to this Dokhan series. It is found in most
antiquity sites along the Mediterranean, also in Istanbul for example.

b) Hammamat series or upper paraschists: they occur e. g. near Wadi
Hammamat and are composed of reddish brown (sometimes greenish)
conglomeratic greywacke, felspathic quartzites and black to greygreen,
brecciated schists (also known as breccia verde d'Egitto) intercalated with
acidic and slightly basic tuft beds and andesitic lava flows. The conglomer-
ates contain acc. to ANDREW and SCHURMANN pebbles of the Dokhan
and older series, which should indicate a post Dokhan age.

The <<breccia verde>> was used in Pharaonic times for sarcop- hagi
and Egyptian statues and can be found in many antiquity sites along the
Mediterranean. Both the Dokhan and Hammamat series are probably the
Main periods of copper ore deposition in Egypt. At the end of the Hamma-
mat period probably a new period of strong volcanic activity started with
quartz porphyry and quartz porphyrite flows, known as post Hammamat
volcanic series of Hume. This whole section resembles the Cambrian vol-
canic series of Telbesmi in S. E. Turkey and the Cambrian volcanic section
near the Dead Sea.

IV) Gattarian intrusions: Probably pre-Carboniferous crystalline series;
probably the following succession of extrusions and intrusions took place:

a) Ultrabasic rocks (gabbros, peridotites, serpentines, etc.) as fringe
around a batholithic diorite nucleus (oldest Gattarian intrusions).

b) Diorite intrusions (Second Cataract type).

c) Biotite-and Hornblende granites and granodiorites (Aswan type),
the latter being responsible for some of the Auriferous veins in Egypt.

d) Red granite intrusions and pegmatites (Central range type): Period
of tin, molybdenum and tungsten ore deposit in quartz veins.

e) Dykes of felsite and prophyry.
f) Dykes of dolerite (youngest Gattarian extrusions).

The classifications given above is based on a great number of short
fieldtrips in very large areas and it should be kept in mind therefore that
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this classification is still rather hypothetical. Unless a detailed map of the
whole pre-Carboniferous area of Egypt is prepared by a great, number of
experienced petrologists, we shall not be able to establish a detailed stratig-
raphy of this pre-Carboniferous section, the more so as it is of no interest
to the oil companles who up till now did most of the detailed mapping in
Egypt.

3) Stratigraphy of the Carboniferous

Carboniferous rocks can be studied best in the Wadi Araba area (W.
coast of the Gulf of Suez) and E. of Abu Zenima (E. coast of the Gulf of
Suez) in the Umm Bogma area near the manganese mines. Interesting sec-
tions have been found also in the sub-surface sections of the Ras Gharib
oilfields (W. coast of the Gulf of Suez).

1) Wadi Araba section: in Wadi Araba and along the east slope of the
northern Calala Plateau carboniferous beds were discovered in 1883 by
SCHWENFURTH. They were studied more in detail by Prof. ]. WALTHER
in 1887. From top to bottom the section consists of the following beds:

abt. 400 m: middle Eocene limestones; at base large erosional uncon-

formity.

240 m: upper Senonian (Maestrichtian and Campanian) chalky marls

abt. 90 m: marly limestone and marl with sandstone intercalations and

L. Senonian Ammonites

115-150 m: Turonian limestone
155-190 m: Cenomanian marls and limestones

250 m: non fossiliferous reddish Nubian sandstone (probably Car-
boniferous in age)

2 m: bed with siliceous trees (Araucarioxylon)

60 m: sandstones and marls

1 m: hard blue-grey Carboniferous limestone with many Cri-
noid stems. Zaphrentis, Spirifera, Rhynchonella, Productida,
Bellerophon, Fenestella, etc.

40 m: marl and sandstone

The term Nubian sandstone is given to a thick monotonous nonfossil-
iferous sandstone series, either white or brownish in colour, usually loose-
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ly cemented and easily weathering into loose sand, consisting mainly of

quartz and a few other minerals, which is overlying the Pre-Carboniferous

granites and schists. Their age varies between Carboniferous and Campa-

nian, but as a rule further north towards the Mediterranean the Cretaceous

sandstones change gradually into marine argillaceous-, chalky- or lime-

stone deposits.

2) Umm Bogma section: a very interesting section is out- cropping

along the road in Wadi Baba leading up to the Umm Bogma manganese

mines, which can be summarized as follows from top to bottom:

abt. 150 m: white or brownish sandstones with clay intercalations and

prints of Lepidodendrons.

abt. 40 m: hard dolomites or soft grey limestones with Corals, Crinoids,

Brachiopods and Fish-teeth. They are overlying the deeper
beds with a slight unconformity;

40 cm.-few m: black or reddish shales, locally with green copper and

1,2 —

ferrous salts. The thickness varies from place to place; the
thinner the shale, the thicker the overlying limestones;

6m: Manganese ore, probably originating sedimentary by
discolution of manganese salts of contemporaneous or older
basic intrusions (the thicker the covering shale, the thinner
the ore deposits);

10 m: white solid sandstone;

105 m: alternation of white Nubian sandstones, green shales and red

micaceous sandstones, the number of shales is increasing up-
wards. The basal sandstones overly with an arkose or Nubian
sandstone (but without a basal conglomerate) a completely
flat fossil peneplain, the top of a Pre-Carboniferous granitic
batholith. This suggests a nonfluviatile and non-marine depo-
sition probably of aeolic, origin.

About 8 cm. SSE of Umm Bogma, at Gebel Maghara, almost at the same

stratigraphic level as the manganese ores of Umm Bogma, Turquoise de-

posits occur. The detail section consists from top to bottom of the following

beds;
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60 m.: sandstones

Two horizontal ferrugineous seams, abt 2 1/2 m. apart; turquoise oc-
curring at this level as joint-filling or as concretionary nodules;

Lower sandstone series of Umm Bogma.

3) SubSurface section at Ras Gharib: under the Miocene evaporite se-
ries (see later) a carboniferous section occurs which can be summarized as
follows (from top to bottom):

abt. 80 m.: black clay-slates with small Brachiopods and Conodonts
(discussed in article on "The microstratigraphy of EgyptX;

80 m.: alternation of white Nubian sandstones and black clay-slates, the
number of clay-slates intercalations increasing upwards;

at least 100 m.: white Nubian sandstones with clay intercalations and
prints of Lepidodendrons, which are

Important reservoir horizons in the Ras Gharip
oilfield.

4) Stratigraphy of the Triassic :

Up till now nowhere in Egypt Permian beds have been found with
certainty. But M. Triassic beds were discovered in 1945 by the Geologi-
cal Survey of Egypt (in particular by Dr. GALLAL HAFEZ AWED) at Ge-
bel Araifel-Naga in N.E. Sinai. They were described later in detail by Mr.
EICHER from the Standard Oil Co. of Egypt. It seems that a few years ear-
lier this locality was discovered by the oil geologists of the Shell Oil
Co., but no data were published on it. The section of Araif- el-Naga consists
from top to bottom of the following beds:

Thick section of L. Cretaceous Nubian sandstone, overlain by marine
U. Cretaceous and Eocene beds, and directly underlain by the following
Triassic beds:

80 m.: Grey to brown limestone with greenish and multi- coloured
shale intercalations;

6,5m.: Shaly marl with Progonoceratites, Myophoria laevi gata, Avicula
sp., Ostrea montis, Pseudoplacunoides, etc.;



62
abt. 70 m.: Grey to brown limestones with one 4 m. thick sandstone
intercalation and a few shaly intercalations. Also in these beds
Myophoriat Ceratites and other Triassic macro-fossils were
found.

This Triassic section is also interesting because some of the shales con-
tain Conodonts micro-fossils up till now mainly known from Palaeozoic
beds.

5) Stratigraphy of the Jurassic:

One of the best exposed (more than 1200m. thick) Jurassic sections
was found in N. Sinai in Gebel Moghara and was described by MOON,
SADEK and others round 1920. The author measured a standard section
in 1937 (17) for the Socony Vacuum Oil Co., which can be summarized as
follows from top to bottom:

a) Upper Jurassic: About 300 m.

120 m.: Light grey limestones with flint and chert beds and ferruginous
Corals;

60 m.: Light grey chalky limestones;

100 m.: Grey limestones, in lower part with yellow-brown marl inter-
calations.

b) Middle Jurassic : About 550 m.

200 m.: Alternation of grey limestones and yellow-brown
marls and marly limestones;

80 m.: Dark brown ferruginous calcareous sandstones;

140 m.: Alternation of grey limestones and brown marls with Rhyne-
honellas, Terebratulas, Echinoids and Algae nodules;

140 m.: Alternation of grey limestones, brown marls and brown calcar-
eous sandstones; at base a 5 -10 m. thick clay bed.

¢) Lower Jurassic: 400 m.
200 m.: Brown ferruginous calcareous sandstones

with a few marl and limestone intercalations, with Rhynehonellas,
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Plant-fragments and Algae nodules; at base a thin clay horizon;

More than 120m.: Grey limestones with a single marl intercalation.

This marine facies of the Jurassic is only known near the Mediterrane-
an, probably north of latitude 29°. Further south the Jurassic is developed
in a Nubian sandstone facies.

6) Stratigraphy of the Cretaceous:

a) Lower Cretaceous: It is usually developed as brown, reddish or pur-
ple strongly ferruginous, sometimes glauconitic sandstones with clay inter-
calations. The thickness varles considerably but is mostly more than 300 m.

b) Cenomanian (U. Cretaceous): A section of abt. 150 m. thickness
consisting of an alternation of limestones or dolomites, multicoloured fer-
ruginous, sandstones (often greenish glauconitic) and marls (often brown-
ish); in lower section many gypsiferous clay intercalations occur. In certain
areas (e. g. W. of Ras Gharib) the clay and sandstone content may dominate,
in other areas (e. g. near Sudr) the limestone facies. In south Egypt (S. of 27°
15' lat.) the Cenomanian is developed in a Nubian sandstone facies, often
calcareous in its upper zones. In N. Sinai often two facies are found in the
same structure: On the flanks the dolomitic facies, in the centre an alter-
nation of limestone, sandstone and marls, which indicate sedimentation
during folding.

Common fossils of the Cenomanian are: Orbitolina, Rudistae (Preradi-
olites, Hippurites), Oysters (O. olisiponensis, O. flabellata, etc.), Neolobites,
etc.

¢) Turonian: in the N. Part of Egypt (N. of Gebel Zeit) it is usually
developed as a cliff-forming section. In the S. part of the Red Sea district
(e.g. in Wadi Melaha) it is developed in a Nubian sandstone facies, which
changes further north, near Ras Gharib, into 80 m. of light grey marly lime-
stones with few clay intercalations; on the E. side of the Gulf of Suez near
Ras Matarma a 200 m. section of limestones with few marly limestone in-
tercalations is developed. Further north in Sinai it consists of 160 m. chalky
limestones or even dolomites (flank facies), in upper part alternating with
marly limestones. Rudistae and Echinoids (Hemiasters) are common.
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North of Cairo in the Abu Roash structure a Turonian section is devel-
oped which consists of a number of well deve-loped units which from top
to bottom can be described as follows:

45 m. Flint series: white chalky marly limestones with many flint inter-
calations;

20 m. Nerinea beds: 160 m.: limestone either composed of a Biradiolite
reef (on N. flank of structure) or a Nerinea-Acteonella bed (in
the centre); in places thick Coral masses;

4 m. ; very gypsiferous clay

130 m. Chalky limestone series: white chalky limestones.

Several phenomena in the Abu Roach and N. Sinai structures, such as
facies changes with respect to the present day structural axis, indicate local
structural movements in Egypt at the end of the Turonian.

d) Senonian: in N. Egypt 100-200 m. of light grey, dark grey or brown-
ish marly limestones occur; in S. Egypt (S. of Ras Gliarib) the uppermost
Senonian (Maestriehtian) is composed of 40 m. of white chalky marls,
underlain by 20-40 m. of brownish grey marls and clays with several thin
Phosphate beds (Campanian) which cover a Cretaceous Nubian sandstone
series (composed of sandstones with few sliale intercalations), usually
calacareus near the top. These phosphate horizons, which sometimes are
rich in Reptile bones ?) (so-called, Bone Beds,) and Fish-teeth, may reach
considerable thicknesses and are exploited by the phosphate compames in
Safaga and Quseir on the W side of the Gulf of Suez.

In the L. Senonian (Santonian) Echinobrissus, Ostrea costei and Pli-
catula often are abundant, in th Campanian Exogyra Overwegi, Pecten
farafrensis and Gryphoea vesicularis are common, also a few Cephalopods
have been found.

An interesting, about 90 m. thick, Senonian Nubian sandstone section
occurs E. of the Nile, 4 km. north of Aswan (N. of Wadi Abu Agag). It con-
sits from top to bottom of the following section:

2) It is interesting to note that, in accordance with other countries, the first mam-
malian bones were found in Egypt in Eocene (U. Eocene) times.
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15 m.: sandstone, grits, quartzites, etc.;
10 m.: clay
8 m.: sandstone:

0.1 m.: oolitic Iron ore, further east developed into two bands, each abt.
2 M. thick, separated by ferrugiuous sandstone;

6 m.: refractory (fire) clay;
2 m.: sandstone ripple marks;

5 m.: two bands of oolitic iron ore, abt. 1 m. each alternating
with ferruginous sandstone:

10 m.: sandstone with ferrnginous concretions;
10 m.: laminated clay;

20 m.: sandstone, kaolinised at base; covering irregular erosional sur-
face;

Granites and schists.

These oolitic ores may be used in the future for a steel industry in
Egypte, the electricity for the electric furnaces being supplied by a new hy-
dro-electric plant which at present is constructed near the Aswan dam.

The Senonian age of the Nubian sandstone is indicated by the presence
of the following fossils: Inoceramus balli, 1. cripsi, fresh water shells of the
genera Unio, Mutella and Spatha and plant-remains. These fossils, together
with the great lateral variation of the beds and their cross-bedding, suggest
very shallow water conditons during their formation. Also the oolitic struc-
ture of the iron ore indicates shallow coastal conditions, the wave action
allowing the gradual growth of the oolites floating in colloidal solutions
rich in iron oxide.

7)  Stratigraphy of the Eocene:

a) Lower Eocene: (In Egyptian literature often indicated as Ypresian,
Suessonian or Lybyan): The transition of Oretaceous and Eosene in Egypt
and in the Near East in general is a gradual one and the exact boundary
can not be established on a lithological or heavy mineral basis. Only a mi-
cro-faunal analysis (and perliaps also a drilling-speed analysis) enables us
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to establish this boundary within a meter (17, 18, 23). This transition zone
of marls and marly limestones in Egypt is known as Rsna Shales or Danian
in the older Egyptian literature, a stratigraphic name which has proved to
be superfluous in the Near East (23).

In S Egypt the marly basal Eocene section is only a few meters thick
and is covered by at least 200 m. of creamish-white limestones, very rich
in large flint nodules. Further north (near Ras Gharib) the whole Lower
Eocene section is becoming more argillaceous and chalky (particularly in
N E Sinai).

The L. Eocene is rather unfossiliferous: small Nummulites have been
found (N. variolarius, N. curvispira); Operculina libyca, small Gastropodos
(Turritella aegyptica), Conoclypeus, etc.

Hundreds of dry distillation tests of filed samples have revealed that
oil drops were obtained after dry distillation only from L. Eocene and U.
Senonian chalky beds (see also later U. Eocene). The Miocene, with a single
exception, always gave a negative test. This suggests that the main source
rocks of Egyptian oil are found in the Senonian and L. Eocene (see also U.
Eocene).

b) Middle Eocene: (In Egyptian literature often indicated as Lower
Mogqattam, Parisian or Lutetian): At the top of the LEocene usually a big
unconformity occurs which is probably the most important hiatus of the
Near East, from Turkey up to Egypt and which is caused by regional uplifts
which at the end of the L. Eocene created the initial faults of the Red Sea
and Dead Sea graben zones. Due to this regional uplift in Egypt higlier
blooks were deeply eroded during the end of the L. Eocene and basal M.
Eocene and were covered unconformably by the nummulitic limestones
(e. g. Nummulites gizehensis) of the M. Eocene. In some fold blocks the
erosion went as far as the Cretaceous (e. g. in Abu Roash) and as a result M.
Eocene limestones covered directly Senonian or older beds. In certain plac-
es (e. g. near Hammam Faraun orWadi Dara) the hiatus probably is absent
or very small. They were the deeper basins of the L. Eocene sea which re-
mained below sealevel during this period of regional uplift. In those areas
also the thickest M. Ecene deposits seam to occur. At those places where a
big unconformity is developed often a thick basal conglomerate with large
Nummulites can be found which can act as an oil reservoir horizon (e. g. on
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the E. side of the Gulf of Suez).

Due to local block movements in the Red Sea graben during the M. Eo-
cene (and later) certain areas were continu ously eroded and were covered
for the first time in U Miocene time only. However in the deeper basins
between these blocks marine sedimentation continued through the M. and
U. Eocene and Oligocene.

Thick M. Eocene sections have been described from the Fayum area,
the Mogqattam Hills near Cairo and the Nile

Valley which seem to indicate a deeper water facies in N Egypt (lime-
stones and chalks) than in S Egypt (many argillaceous intercalations in a
limestone section).

In the FAYUM AREA, 80 km. S W of Cairo, a well-developed section
is outcropping which was classified by BEADNELL (from top to bottom)
into 3 units: Birket el Qarun series, Ravine beds and Wadi Rayan series of
which the Birket el Qarun- and the upper part of the Ravine beds proved
to be upper Eocene during the most recent surveys of the oil companies.

1) Lower ravine beds: abt. 30—40 m. thick also known as Gaharinam
beds.

Top 10 m: hard light yellow limestone partly marly and sandy in places

with Nummulites gizehensis;

9 m: ochreous yellow and grey clays and marls with gypsum,

3 m: hard yellow very gypsiferous shaly marl;

10 m: yellow marly clays, brown clays, sandy glauconitic yellow and

black clays with much gypsum and Seuglodon remains.

2) Wadi Rayan series: abt 130 m. of siliceous limestones, marls and
some clay intercalations; fossils: Nummulites gizehensis, Fasciolites, Car-
olia placunoides, small Seaurchins (Porocidaris, Rhabdocidaris), etc.

c¢) Upper Eocene (In Egyptian literature often indicated as Upper Moqa-
ttam, Priabonian or Bartonian): this section can be studied best on the E.

coast of the Gulf of Suez near Hammam Faraun, in Wadi Tayiba, near Cairo
(E. of Maadi) and in the Fayum area.
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Wadi Tnyiba-Hammam Faraun section:

40 m.: Tanka beds : white marly limestones, near top often reddish
below a coveriwg dolerite flow (so-called Lower Red Beds);

105 m.: Gypsiferous marls: 'in upper part dark brown saliferous marls,
lower section grey or greenish gypsiferous marls;

20 m.: Green bees: brownish and greenish sandy marls, marly lime-
stones and limestones;

65 m.: Cardita series: whitish weathering. Light brown chalky marls
and marly limestones with many chert intercala-tions;

160 m.: Chalky limestone series: white weathering light brown chalky
marly, limestone chalky marls, in lower part often pinkish; at
base a thin conglomerate.

This lowest unit often gives after dry distillation small oil drops which
indicate that also the U. Eocene may be a potential source rock for oil par-
ticularly on the E. side of the Gulf of Suez.

Wadi Dara section:

A thick Eocene section (the age of which being established by the lack
of Globigerinoides and Orbulina and presence of small Gimbelinas in an
extremely richly developed marly section, flooded with Globigerinidae; see
also my article on KThe microstratigraphy of Egypt,, was encountered on
the W. side of the Gulf of Suez, N. of Gebol Zeit in the Wadi Dara (Socony
Vacuum) well. It consists of more than 400 m. of grey marls with several
thick clay intercalations.

Maadi Section:

South of Cairo (E. of Maadi) a 70-80 m. thick U. Eocene section occurs
which is considerably broken up by faults. The section is overlying M. Eo-
cene Nummulitic limestones of the Moqattam Hills. U. Eocen consists of
the following beds:

Top max. 7 m.: thick-bedded (50 cm or more) sandy limestone with a
40 cm thick white sand intercalation; the limestone is for the greatest part
non-fossiliferous but in places rich in small Echinoids and large Oysters



69
(Upper Echinoid zone);

15 m.: light grey and greenish-grey, often yellow- brown weathered,
gypsiferous sandy clay, partly clayey sandstone, with limonite
concretions; abt. 3 m. from top of this unit a 1 m. zone full of
large Oysters (Upper Carolia Bed);

1 m.: brownish weathering creamish-white limestone full of shell frag-
ments;

10 m.: very sandy, very gypsiferous clay, yellow-brown weathering, in
upper part full of Oysters (0. fraasi);

Im.: white limestone full of Echnoids and Oyster
fragments (Lower Echinoid zone);

4m.: Yellow-brown slightly sandy marl;

1m. : hard limestone with Carolia (Lower Carolia

Bed);

1,5 m.: yellow-brown sandy marl;

8-10m.: dark brown gypsiferous shale with small Oys- ters;

Bottom 26 m.: brownish weathering light grey and creamish- white
gypsiferous marly limestone and argillaceous limestone.

It is rather certain that a hiatus exists in th Cairo area at the base of the
U. Eocene, although it is usually more a disconformity than a real uncori-
formity.

The following fossils are most common in the Maadi section; large
Opysters (Carolia p]acunoides), smaller Oysters (Ostrea fraasi), Echinola-
mpas, Plicatula polymorpha, Nummulites beaumonti: it is interesting to
note that the Nummulites are practically missing above the base of the U.
Eocene section.

Fayum section:

BEADNELL deseribed a 175 m. thick U. Eocene section from the Fayum
area as Qasr el Sagha or Carolia series, which consists of an alternation
of very fossiliferous limestones and purple or grey clays, with ferruginous
sandstones particularly in the upper beds. Locally lignite horizons occur,
near the base gypsiferous clays are common. The section is rich in Oysters
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(see Maadi section) and Turritellas and contains a famous Vertebrate fauna
which was discovered round 1879 by SCHWEINFURTH. The following U.
Eocene Mammalia and Reptiles were found: Zeuglodon, Pterosphenus, Eo-
siren, Moeritherium, Stereogenys, Tomistoma, etc., which were described
by ANDREWS a. o. The occurrence of land-animal skeletons together with
Crocodile and Turtle remains and the abundance of plant-impressions and
even lignites, indicate very shallow water conditions near an old shore-line.

We mentioned above that recent studles by the oil companies have re-
vealed that also deeper beds in the Fayum area belong to the upper Eocene.
They were described by BEADNELL as Birket el Qarun series and Upper
Ravine beds, which are difficult to differentiate from the higher Qasr el
Sagha series.

Birket el Qarun series: abt 50 m. ochrous coloured sandstones and
clays with sandy limestones overlying the Upper Ravine beds; few con-
cretionary sandstones weathering into large globular masses. Fossils:
Nummulites fraasi, N. beaumonti, Operculina discoidea, Plicatula pol-
ymorpha, Turritella pharaonica, Zeuglodon, Cardita- and Cardium, sp
etc.

Upper Ravine beds: abt.40m. yellow sandstones alternating with yel-
low brown and greyish gypsiferous clays, marls and marly limestones,
containing small Nummulites and Oysters.

The whole upper Eocene unit on the Fayum area is indicated at pres-
ent as Qarun sagha series. In a section 22 km W. of Qaret Gahannem
this Qarun-sagha series is abt. 210 m. thick. It is composed of two units:

1) alower unit of abt. 112 m. composed of calcareous sand-stones,
in the upper part with few sandy clay intercalations and at the top a
thick white sandy limestone; the section is rich in Nummulites contor-
tus-striatus, Carolia, Ostrea kerunia and Turritella;

2) upper unit abt. 100 m. Of brownish ferruginous sandstones
with few clay intercalations containing Ostrea kerunia, Turitella and
Carolia but no Nummulites; at the top Zeugledon remains occur.

The varying thickness of the Qarun-Sagha series and other similar
phenomena (which are omitted for lack of space) indicate structural
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movements during sedimentation which started probably at the end of
the M. Eocene.

8) Stratigraphy of the Oligocene

On the E. border of the Gulf of Suez a 50 m. thick section occurs
known as Upper red beds. It consists of a basal conglo-merate, overly-
ing the upper Eocene Tanka beds, which is covered by abt. 40 m. red-
dish sandy marls, calcareous sandstones and sandy limestones which
in their turn usually are covered by a conglomerate which is overlain by
a thick (up to 40 m.) dolerite bed. This dolerite bed usually is covered
again by a conglomerate, which in its turn is covered by Miocene (prob-
ably lower) beds.

On the W. border of the Gulf of Suez a 100 m. thick marine section,
composed of grey clays and marls, was encountered in the Wadi Dara
(Socony Vacuum) well, N. of Gebel Zeit.

Oligocene is outcropping also in large areas between Cairo and
Suez. It is characterized by at least 40 m. thick ochrous, brown, red-
dish or black silicified sandstones or quartzites, loosely cemented white
or yellow brown weathering sandstones (resembling ordinary Nubian
sandstones), hard breccias, congl- omerates, etc. The sandstones often
show pronounced cross-beddings and in many places they are rich in
silicified wood. Trunks of up to 16 m. length have been found, belong-
ing to the genera Araucaxioxylon, Palmyloxylon, Nicolia Laurinoxlon,
Acacioxylon, etc. The trees probably are not in plaee because the bark
seems always to be absent, tliere are no branches or roots and they are
always in horizontal position. They were probably drifted into an estu-
ary together with the sandy deposits which are partly aeolic or fluviatile
in origin. As these beds are overlain by thick (up to 18 m. basalt flows,
which are unconformably covered by Lower Miocene beds and as the
Oligocene sands are covering unconformably the upper Eocene beds,
this usually non-fossiliferous sandy section is definitely Oligocene in
age.

Near these U. Oligocene basal flows often very hard siliceous sand-
stones, chalcedony and extremely hard-cemented conglomerates occur.
These phenomena and the reddish and ochrous colouring of the Oligo-
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cene id probably due to the hydrothermal action which followed the late
Oligocene volcanic activity. It is very likely that part of the silicification
of the fossil trees is due to these solution which may explain their great-
er abundance and better preservation near these volcanic centres. It was
found that the volcanic activity was completed before the L. Miocene
beds were deposited. The silicified sandstones and conglomerates gave
rise in recent times to denuded necks and isolated hills such as Gebel
Alimar near Cairo and KRennebaum's volcanoX on the top of Gebel
Moqattam, etc. The Oligocene is unconformably covered by the Mio-
cene which we shall discuss later on.

The sands of the Oligocene and the many flint pebbles probably de-
rived from the Eocene limestone ridges, which after being folded and
faulted, came above sealevel in pre-oligocene times and were denuded
in places as far down as the Pre-Cretaceous Nubian sandstones.

Further eastwards the gritty sections change into a limestone faci-
es: e. g. near Gebel Genefe, S. of Bitter Lake, abt. 100 m. of m. Miocene
limestones are developed rich in Heterostegina and Lithothamnium the
limestones in places being gritty and intercalated with marls. This sec-
tion is underlain by abt. 19 m. of sandy limestones, gypsiferous clays
and marls which belong probably to the L. Miocene.

Miocene of the Gulf of Suez area:

The Miocene transgression did not start in all parts of the Gulf of
Suez at the same time. High blocks such as Gebel Zeit, Shadwan Island,
oil structures such as Giftun Kebir, Sherm el Arab, Dishet el Daba, Ras
Gharib, etc., were only covered completely in U. Miocene times. In oth-
er structures this took place in M. or L. Miocene times. The U. Miocene
is therefore a rather uniform unit with thicknesses fluctuating usually
between 90 and 120 m. only, whereas the M. and L. Miocene, due to
these overlap conditions, vary considerably in thickness. This is even
more so as also between the L. and M. Eocene local block movements
seem to have taken place creating small erosional hiatuses.

The pre-Miocene erosional hiatus usually is consiclerable and may
reach even the basement, in other words in the most extreme case gran-
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ite blocks are covered directly by U. Miocene beds. Up to the basal U.
Miocene open sea conditions prevailed and as a result, during the M,
Miocene, marls were deposited often flooded with a planktonic Glo-
bigerina fauna (see later). Only in the deepest basins of the Gulf of Suez,
e. g. in the Jemsah and Towila area, the influx of fresh water was insuf-
ficient to compensate the evaporation and as a result in lower and mid-
dle Miocene times thick saliferous deposite were formed also known in
Egyptian geolgy as Lagoonal series or Evaponte series.

At the beginning of the U. Miocene the whole Red Sea basin was
probably closed off and everywhere, except in the area N. of Suez, a
solid saliferous section was deposited of abt. 100 to 120 m. thickness. In
the Gharib and Sherm el Arab—Hurghada area this section is abrupt-
ly covered by sandstones and grits which suggests a sudden increased
erosion of the granite mountains bordering the Gulf of Suez. This, to-
gether with the sudden absence of evaporite deposits in the higher beds
(except in the deeper parts of the basins, e. g. near Abu Shaar, Jemsah,
Wadi Dara, etc.), suggests a reopening of the Red Sea basin as a result of
new tectonic movements.

An interesting Oligocene section occurs S. Of Cairo in the Fayum
area and was described by BEADNELL as Fluvio-Marine series or Ge-
bel el Qatrani beds. It consists of abt. 280 m. of variegated (red and
yellow) sands, sandstones and grits alterna-ting with clay or marl; the
limestones practically disappear in contrast with the Casr el Sagha se-
ries. In the upper part a probably contemporaneous horizontal sheet
of basalt was formed. Few fossil beds occur with Melania, Potamides,
Lucina, etc. indieating as estuarine or fluvio-marine origin. Also enor-
mous quantities of large silicified trees (without branches or roots)
to-gether with numerous remains of land-animals, crocodiles, tortoises
and turtles have been found, indicating depostis of large rivers in a very
shallow sea near a coastline comparable with large swampy delta re-
gions in present day tropical countries. The most important Vertebrata
discovered in this section are: Arsinoitherium, Palacomastodon, Mo-
eritherium, Megalohgrax, Saghatherium, Pterodon, etc.

It is interesting that this fluvio-marine facles continues in the Mi-
ocene and Pliocene of the Western desert, only the facies boundary
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moved gradually northward; in the Fayum this facies appears in the U.
Eocene, abt. 70 km. N. a similar facies appears in the L. Miocene, near
Wadi Natrun in the Pliocene. In other words the Large Delta area of N.
Egypt was gradually filled up after the M. Eocene.

In 1938 ANDREW and CUVILLIER discovered marine Oligocene
limestone near Borg el Arab, W. of Lake Mariut, which contains Num-
mulites intermedius and Lepidocyclina dilatata.

The Oligocene usually covers the Eocene with a pronounced un-
conformity or disconformity, except in the Fayum area where a gradual
transition seems to have taken place. In the Cairo- Suez area a con-
siderable erosional hiatus exists but the whole U. Eocene has not been
completely removed in this area.

9) Stratigraphy of the Miocene:

As soon as we enter into the Neogene it becomes extremely difficult
to correlate beds of different areas as the Miocene sea was split up in a
great number of smaller basins with different facies conditions. It is
therefore almost impossible to characterize the Miocene development
in a few pages, the more so as the correlations are not yet definitely estab-
lished and even amongst the different oil geologists of Egyptconsider-
able difference of opinion exists concerning the Miocene classification.
We shall try to give a brief summary of the many facies developments of
the Miocene, our classification being based on personal observations in
the field, on our regional lithological subsurface correlations of a great
number of wells drilled in Egypt by the different oil companles and on
micro-faunal studies of these sub-surface sections and of different sur-
face sections (see my article on "The microstratigraphy of Egypt,, and
17, 20, 21)

Miocene of the Western Desert:

From Cairo westwarde a rapidly broadening Miocene zone occurs
which covers unconformably the pre-Miocene beds. This

zone which can be followed through the Lybian desert and further
on into Cyrenaica forms a plateau rising southwards up to 200 m. and
more. The Miocene consists af abt. 400 m. of marine deposits composed
of sandstones, limestones and clays. The lowest beds are fluvio-marine
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or continental as remains of Mastodons and other extinct land-animals
have been found. The Miocene contains also the following marine fau-
na: Scutella Zitteli, Ostrea Virleti, Clypeaster sp. Echinolampas, etc.

Miocene of the Cairo-Suez Area:

The Miocene is overlapping with a pronounced unconformity the
Oligocene sandy series, which is often covered by a thick Oligocene
basalt flow, in its turn being covered by conglomerates and grits. This
large erosional hiatus is also indicated by the above mentioned silicified
Oligocene plugs, which are surrounded irregularly by Miocene beds.
Due to these overlap conditions the different Miocene sections are dif-
ficult to correlate in detail. BARRON has given the following general
Miocene section f'or the western part of the Cairo-Suez basin, which
consists of abt. 79 m. of the following beds.

Top abt. 14 m.: hard white or yellow, often gritty limestones, rich in
Peeten sp., Echinolampasy Ostrea virleti, etc., with a thin
marl intercalation near the base;

10 m.: calcareous grits changing northward into Lithothamnium
limestones;

1 m.: Lithothamnium limestone;

M.Miocene 11 m.: cross-bedded calcareous sandstone;
5,5 m.: marly sandstone with Pecten, Turritella sp., etc.
L. Miocene 1,5 m.: hard fossiliferous ferruginous grit.
10 m.: fossiliferous sandy marl and marly sands.

5 m.: alternation of gypsiferous marls and hard, often ferruginous,

limestone.

West coast of the Gulf of Suez:

Lower Miocene: Max. 350-400 m. thick either composed of grey
marls intercalated with thick clay and anliydrite (or gypsum) depos-
its (e. g. near Wadi Dara) which may increase to such an extent that a
completely saliferous section is developed (e. g. at Towila Island), or
an alternation of dark grey carbonaceous shaly clays and sandstones
(or sands) is developed, in the upper part rich in marls (e. g. Hurghada
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and further south). In this latter facies, being the oil-producing horizon
in Hurghada, near the top often a so-called flint conqlomerate occurs,
overlying purple coloured marls; both facts, together with the varying
thickness of the covering Globigerina marl series, indicate a small ero-
sional period at the end of the L. Miocene as a result of local block
movements. The L. Miocene usually directly covers the pre-Carbonif-
erous granite ridges.

Middle Miocene: Max. 400 m. thick greenish grey Globigerina
marl series, near the base often with limestone or dolomite intercala-
tions particularly if the marls are directly overlapping basement rocks.
The limestones are important oil reservoir horizons, e. g. in Jemsa, but
particularly in the new oilfields On the E. side of the Gulf of Suez, the
source rocks overthere being probabty U. Eocene (see above). In sur-
face sections Aturia aturi and Carcharodon are common fossils. In the
deeper basins often anhydrite (or gypsum) intercalations occur which
may increase to such an extent that a completely saliferous section is
developed either composed of anhydrite or rocksalt or an alternation of
both (e. g. near Wadi Dara and at Towila). In certain shallow areas (e.
g. Habashi) clays are replacing the marls. At the top of the M. Miocene
(in Abu Shaar and Dishet el Daba) a thick (up to 40 m.) conglomerate
occurs mainly composed of enormous granite boulders.

Upper Miocene: abt. 100-120 m. of solid anhydrite, gypsum or rock-
salt (in the deepest parts of the basins), sometimes with few thin clay
or marl intercalations. In the southern part of the Gulf of Suez, near the
W. border of the graben faults, the basal section is sandy developed (e.
g. Dishet el Daba); N. of Suez (at Habashi) slightly calcareous clays with
few gypsun hodules occur, indicating the northern end of the saliferous
basin. In the above mentioned structures (Giftum Kebir, Sherm el Arab,
etc.) the upper part of the U. Miocene solid anhydrite series is directly
overlying the granite ridges with a relatively thin basal reef limestone or
dolomite.

East coast of the Gulf of Suez:

Lower Miocene: thickness varies in places at least 250 m. thick. Ei-
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ther developed as grey or blueish green shaly clays with thin grit interca-
lations (usually in surface sections) or as gypsiferous Globigerina marls
with limestone intercalations (usually in subsurface sections) overlying
M. Eocene or Cretaceous (marine or Nubian sandstone facies) often
with basal conglomerate composed of limestone-, flint-, and dolerite
pebbles. This unconformity represents an important oil reseruoir ho-
rizon on the E. coast of the Gulf of Suez (e. g. in the pre-Miocene beds
and the basal L. Miocene beds act as important oil reservoir horizons
on the E. coast of the Gulf of Suez. The source rocks probably being
upper Eocene m age.

Middle Miocene: more than 300 m. thick, either composed of Glo-
bigerina marls with gypsum intercalations (in deep subsurface sec-
tions( or developed as a gritmarl series (usually in surface marl inter-
calations (containing Aturia aturi, Carcharodon) and and upper shaly
marl section (dark green and black). A general tendency seems to pre-
vail (similar to the M. Miocene of the W. coast of the Gulf of Suez)
that the thicker the Globigerina marl series is developed, in other words
the deeper the local block sturctures, the Less limestone intercalations
(usually beach- or detrital limestones) occur in the M. Miocene. The
greatest development of limestone can be expected if the marls are di-
rectly overlying the pre-Miocene beds, an important observation in
connection with the accumalation of oil. In the Ras Matarma oilfield
and near the old faultscarps in the Sudr oilfiild, the basal M. Miocene
(or top L. Miocene) is composed of abt. 170 m. of oil sands, conglomer-
ates, gritty algae limestones shales, etc.,

which probably can be compared in age with the "Flint conglom-
erate” (at the top of the L. Miocene) of the W. coast of the Gulf of Suez.
Near Wadi Feiran, in sub-surface sections, the M. Miocene Globige-
rina marls seem to cover directly the granite basement, which is out-
cropping further south in the Abu Durba Mountains. The transition
between marls and granite is formed by abt. 20 m. of fine oilproducing
sand underlain by 18 m. of shale.

Upper Miocene: abt. 120 m. of solid anhydrite or gypsum, known
by the oilgeologists as First gypsum bed or Loner lagoonal or Lower
evaporite series. It is remarkable that thick rocksalt sections, such as
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occur on the W. side of the Gulf of Suez, have not been encountered yet.

All three sections (U., M. and L. Miocene) seem to change laterallv
into gritty sandstones, conglomerates and clays towards the E. border
of the faults.

10) Stratigraphy of the Pliocene:

Tlie Pliocene usually is unconformably covering the lower beds.
Different Pliocene areas are known in Egypt, the most important ones
being the foollowing:

Gulf of Suez area:

E. Coast of Gulf of Suez: the previously mentioned lower lagoonal
series is covered by the so-called Upper lagoonal or

evaporite series (abt. 570 m.) which is subdivided by different ge-
ologists in a number of units which locally aan be recognised relatively
easily in sub-surface sections, but which are extremely difficult to map
in surface sections. Those units are from bottom to top:

a) Lower intergypseous marls with second gypsum beds (abt. 120
m.): Composed of yellowish foraminiferal marls rich in Globigerinidae
often with a gypsum intercalation, near the top often changing to green-
ish gypsiferous clays.

b) 3rd gypsum bed (abt. 170 m.): gypsum.

¢) Upper intergypseous marls (abt. 60 m.): composed of white
marls and yellow or greenish gypsiferous clays.

d) 4th gypsum bed (abt. 75 m.): alternation of gypsum and marls.

e) Marl bed (abt. 60 m.): Yellowish marls sometimes with sand-
stone at the base.

f) Nullipora rock (abt. 75 m.): White limestone with abundance of
Lithothamnium.

g) 5th gypsum bed (abt. 10 m.): Gypsum alternating with cream-

ish marls.

This upper lagoonal series may change into reef limestones and grit
near the E. border of the Red Sea graben. But also for other reasons giv-
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en above this classification has only local significance. A great number
of oil geologists still consider this section as Miocene, but for different
reasons there seems to be little doubt that the Upper Lagoonal series is
a Pliocene section.

W. coast of the Gulf of Suez: Three different facies are known:

a) Sandstone facies: It is particularly developed S. of Hurghada
and in the Ras Gharib area and consists of more than 400 m. of usually
calcarous sandstones and grits with marl and clay intercalations and a
few limestone beds; Laganum depressum is the most common fossil in
the upper part of this section. The section always is unconformably cov-
ered by Pleistocene beds, which explains the great variety in thickness
of these sections.

b) Argillaceous facies: In certain areas near the border of the Red
Sea graben and above the deep subsurface structures (e. g. Giftiin Ke-
bir, Ras Gharib well no. 2) a thick argillaceous section occurs main-
ly composed of clays, marls and gypsum intercalations, in the upper
part usually sandy developed. The thickness may vary between 400 and
more than 800 in. depending on the erosional hiatus at the base of the
Pleistocene.

c) Evaporite facies: In the deeper parts of the Pliocene basin the U.
Miocene saliferous deposition continued through- out the Pliocene. As
a result an up to 700 m. thick section was deposited either composed of
gypsum with clay intercalations, rock-salt or a combination of both.
Usually rock-salt is developed only in the L, Pliocene. In certain places
e. g. Hurghada, Jemsa, Abu Shaar etc., diatomaceous earth was encoun-
tered. Usually the erosional hiatus at the base of the Pleistocene is very
small or even missing.

At the base of these three different facles usually a thin marl section
occurs, known as the intergypseous marls, which is extremely rich in
Globigerinidae, the ratios between the different genera being different
from the M. Miocene Globige- rina marl series.

In the Gulf of Suez area at the base of the Pliocene grit series proba-
bly no erosional hiatus exists, which is indicated e. g. by the equal thick-
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ness of the underlying solid anhydrite unit. The grits and argillaceous
deposits were probably washed into a shallow sea from the neiglibour-
ing Red Sea Mountains, the sudden increased erosion during the L. Pli-
ocene probably being due to the structural movements.

Pliocene of the western desert:

L. Pliocene sands and gypsiferous clays were found at the Wadi
Natrun depression, containing bones of Hippopotamus, Elephants,
Giraffes, Antilopes, Crocodiles, Fishes, etc. At Deir el Rizo on the Bir
Hammam - Moghara road quartzites have been found with Pliocene
Cardium, Cytherea and Lucina sp.; S. of Siwa Oasis fresh water lime-
stones occur of probably Pliocene age.

Pliocene of the Nile valley:

At the base of the Moqattan Hills near the Nile and S. of the Gizeli
pyramids on the Saqara road, sands and loosely cemented sandstones
occur with Pliocene Oysters (Ostrea cucullata), Pectens, Clypeasters,
etc.

In the present Nile valley from Beni Suef southwards Pliocene
conglomerates and sands occur, but north of Beni Suef limestones,
sands and clays have been found containing corals, marine shells and
seaurchins, indicating a sea arm which extended during Pliocene time
up the Nile valley. The depth to which Pliocene can be found in the
Nile valley of abt. 60-70 m. above sealevel. The presence of marine Plio-
cene in the present-day Nile valley and the above mentioned origin of
the U. Eocene and Oligocene deposits in the Fayum area indicate that
the Nile valley was developed in its initial stages in pre-Pliocene times,
probably at the end of the Oligocene during the general rise of S-Egypt.

11) Stratigraphy of the Pleistocene.

The Pleistocene usually overlies the deeper beds with a considera-
ble erosional hiatus and is differently developed in the different paits of

Egypt
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Pleistocene of the Gulf of Suez area:

In surface sections along the Red Sea and the Gulf of Suez a number
of raised eoral reefs and sea beaches can be observe often at great heights
above sealevel. Between Safaga and Quseir reefs have been found at 25
m, 72 m, 90 m, 114 m, 156 m, 168 in, and 238 m above sea-level, the
lowest ones occurring close to the sea, the higher ones standing back
4-7 km BALL pointed out that these reefs may date back to Miocene
time; only thosenearthe present sea-shore are proba-bly formed in
Pleistocene times (probably U. Pleistocene) and it is due to these most
recent regional uplifts that the Isthmus of Suez was finally uncovered,

In sub-surface sections the L. Pleistocene is either developed as a
section of at least 200 m of pebbly sandstones alternating with clays (or
marls) or as an evaporite series of at least 350 m thickness composed of
gypsum with clay intercalations. The latter facles is restricted to the
areas with a saliferous development of the Pliocene. The U. Pleistocene
is developed as gritty or pebbly, often calcareous sandstones with clay
(or niarl) intercalations or as coral reef limestones (e. g. at Giftun Kebir).
These sub-surface sections combined with the surface observations in-
dicate a further deepening of the Red Sea graben in Pleistocene times in
a regionally rising continent.

Pleistocene of the mediterranean coast:

W. of Alexandria a ridge occurs, abt. 20 m above sea-level composed
of very calcareous sandstones and oolithic limestones. The base of this
section (at least- in a well 3 km S.-E. of Mersa Matruh) lies 43 m below
sea-level. A few km inland an other ridge occurs, the area between both
ridges being occupied by salt-lagoons and marshes with loamy ground.
These ridges are fossil dunes which must have been formed as a result
either of a subsiding coastline or of a gradually rising Mediterranean
sea-level. BALL has given an excellent summary of the youngest history
of the Mediterranean coast. For different reasons (1 p. 56-67) he came
to the conclusion that the following processes must have taken place:

a) From the M. Pliocene till U. Pleistocene (abt. 20,000 years B. C,,
so-called Middle Palaeolithic or Mousterian cultural period of Sand-
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ford) the coastal area was gradually rising above sea-level due to conti-
nenal uplift, creating a number of continental uplift, creating a number
of Nile terraces, the highest being at a level of 180 m (the coastline in
the M. Pliocene being only 33 km N of Cairo), the lowest at 18 above
present Mediterranean level.

b) During the early Recent (abt. 10,000 B. C., so-called late-Palae-
olithic or Sebilian cultural period) the variations in sealevel seem to be
caused by actual subsidence of the level of E. Mediterranean itself dur-
ing periods of temporary severance of its connection with the ocean.

¢) During the Middle-Recent (Neolithic period slow continental
subsidence took place in the Nile Delta area with a rate of 14 cm per
century, which seems to continue at the present day. This explains the
submerged Pleistocene fossil dunes of Alexandria, the submerged an-
cient building in the sea near Alexandria and presence of rock-cut cat-
acombs in Alexandria (dating from 150 A. D.) below present subsoil
waterlevel.

Pleistocene of the Nile valley.

As stated above, in the Nile valley a number of gravel and sandter-
races occur which were created by a rising continent and continuous
deepening of the Nile channel in the marine Pliocene deposits. Similar
gravel deposits were deposited as a delta in the Pleistocene sea, at the
time only 30-50 m North of Cairo. They were covered in recent times by
Nile mud deposits, usually abt. 9 m in thickness, the gravel series being'
known as sub deltaic deposits

Pleistocene of the Fayum Depression:

This enormous depression with a surface of abt. 12,000 sq, km lies
abt. 80 km South of Cairo. At its lowest place a Lake occurs (Birket el
Qarum) the bottom of which lies 45 m below sea-level. This depression
was probably formed by wind-erosion in late Pliocene or early Pleis-
tocene times because no Pliocene has been found in the centre of the
depression. The origin of the depression in a over 700 m thick 2-3° N.
dipping Eocene section was possible:
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1) because of a dome-shaped structure in the S. part of the Fayum
which originated probably at the end of the M. Eocene;

2) because of the presence of thick beds of soft arenaceous and
argillaeeous strata in hard Eocene limestones (see above);

3) because very likely faults are present in the Nile valley E. of
Fayum which may be partly responsible for the W. part of the Nile being
lower than the E. side.

In U. Pleistocene times the barrier between the Nile valley and the
Fayum depression was broken up and the depression was filled up with
a large lake (Lake Moeris). Thick lacustrine deposits, rich in fresh-wa-
ter shells, fish-bones, remains of hippopotamus, crocodiles, turtles, etc.,
composed of gravels and sands, were formed in this lake. They are cov-
ering at present extensive peripheral parts of the Fayum depression as
a series of terraces with pre-historic dwelling places, the highest being
44 m above sea-level. The level of Lake Moeris, being in free commu-
nication with the Nile, fluctuated considerably in U. Pleistocene times,
gradually the connecting channel was filled up and the lake-level was
lowered gradually by evaporation. In the 12 dynasty King Amenemhat
I re-establislied the free connection with the Nile; the lake acted as a
result as a flood regulator. However, in the time of Ptolemy II the con-
nection was not existing any more. A well drilled at Madinet el Fayum
in 1898 passed through 5 m of Nile mud, 1,5 m mixed mud and sand,
and 12 m of sand and gravel and finally the Eocene. The presence of an
abundance of tamarisk stumps in the youngest lake terraces indicates a
difference in climate in pre-historic times.

Pleistocene wadi deposits of Sinai, Eastern- and Western desert:

In the deserts E. of the Nile and in Sinai deep erosional gullies were
formed in Pleistocene times, in the W. desert however, very few dis-
tinct drainage channels occur, indicating arid conditions in that area at
least during the last 20,000 years. The study of pre-historic implements
in a wadi gravel terraces indicate, according to Dr. SANDFORD, that
the large wadis in the E. desert were flowing streams prior to the close
of the U. Pleistocene (Mousterian or M. Palaeolithic).
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Pleistocene of the Kharga and Kurkur oasis:

Calcareous tufa are covering the escarpment of Kharga Oasis. In
one place they cover M. Pleistocene (Palaeolithic) implements which
indicate an U. Pleistocene or Recent origin. These fresh water tufa, pre-
cipitated from Ca CO3 solutions and the presence of tree-remnants in
them indicate a more humid climate than at present (see above Fayum
depression). Also at Kurkur Oasis similar deposits occur which are de-
posited after the formation of the depression.

XI — Recent:

During the discussion of the Pleistocene we mentioned several
times the Recent deposits, the most interesting ones being the up to
30 m high, hundreds of km long, dune-ridges of the W. desert, which
in the central part of the Libyan Desert are moving southwards, the
northern ends being supplied with disintegrated sandstone material of
the northern scarp of the Qattara and other depressions, which similar
to the other great depressions of the Western desert were formed in
Pleis-tocene times by wind erosion of pre-existing tectonic structures.

XII — The age and origin of the Red Sea Graben:

During the last 50 years a great number of publications appeared
on the tectonic origin of the Red Sea Graben zone and its continuation
towards East Africa and Turkey (9). A careful study of these publica-
tions indicates however that only very few were based on actual field
observations and many of these observations were only made during
short reconnaissance trips. If all geopliysical and geological surface and
subsurface data known at present to the main oil exploration compa-
nies of Egypt (Royal Dutch Shell, Standard Oil Co. of Egypt and Socony
Vacuum Oil Co.) could be published, no doubt a very accurate tectonic
history of the greatest part of the Gulf of Suez could be written; Still the
facts already on hand enable us to give a rather aceurate analysis of this
regional faulted zone.

Age of the Graben Zone:
We mentioned already that the Gulf of Suez Graben was formed
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initially at the end of the L. Eocene, but the fault movements contin-
ued at least till Pleistocene times. Some of the arguments favouring this
statement are the following:

1) The Gulf of Suez, with a NW—SE direction euts almost per-
pendicularly the NE—SW folding trends of N. Sinai. The difference in
facies between flank and centre of some of these Sinai structures (e. g.
Geliel Naghara) in the Cenomanian and Turonian beds indicate that
these folding lines probably existed already in Cretaceous times. The
Wadi Araba structure on the W. coast of the Gulf of Suez indicates that
the direction of the Gulf of Suez is the youngest one and has cut the
Cretaceous direction.

2) Up to the basal M. Eocene there is little difference in facies
bet,ween both sides of the Gulf of Suez,

3) The important regional unconformity at the base of the M. Eo-
cene most areas between Egypt and Turkey, causing the direct deposi-
tion of M. Eocene limestones on basal Eocene or even Cretaceous beds
indicates major tectonic movements in this part of the world at the clo-
sure of the L. Eocene.

4) There is a large erosional hiatus at the base of the Miocene in
the Gulf of Suez indicating strong tectonical movement followed by a
long period of erosion in pre-Miocene time.

All these different facts indicate that the Red Sea Graben originat-
ed in pre-Miocene and most probably in basal M. Eocene time. This
graben did not subside however as one block during the Neogene, but
differential block-movement took place.

5) In Wadi Dara (W. side of Gulf of Suez), in a deep oil well drilled
by the Socony Vacuum Oil Co., a continuous section was encountered
containing Pliocene, the whole Miocene, Oligocene and U. Eocene,
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(well was abandoned at this stratigraphic level). Both Oligocene and
U. Eocene were developed in a marine facies, their ages being estab-
lished by microfaunal analysis. The presence of marine Oligocene and
U. Eocene in the deeper parts of the Gulf of Suez Graben, whereas
this sec-tion is missing in the regions directly west of the Graben fault
(Eocene being present in those areas) indicates that this depression
was formed in pre-U. Eocene and probably in M. Eocene times. Also
the presence of basal Eocene in subsurface sections (e. g. W. of Ras
Gharib) both in the graben itself and outside of it and of M. Eocene
(unconformably overlying Cretaceous beds at the edge of the Gra-
ben fault) indicates a basal M. Eocene age for the first large structural
movements in this area.

During the Miocene transgression the deepest parts of the graben
were covered first but some of the higher eroded peaks of the graben
blocks were covered for the first time only in U. Miocene times. These
overlap conditions, which can be seen on the surface (e. g. in Gebel
Zeit) and in subsurface sections of the different oil structures in the
Gulf of Suez area, are anotlier clear indication that the graben struc-

tures existed in pre-Miocene times.

Although the first definite subsidence and block-faulting in the
Gulf of Suez must have taken place in the basal M. Eocene, it seems
probable that the Red Sea Graben zone may have existed as a zone of
weakness in inuch older periods. Facies researches on hand suggest
that facies boundaries in the Cretaceous deviate considerably from the
E-W direction which may be due to a pre-existing topography. Also
the regional extention of these different graben zones in this part of
the world suggests an older age. It should be kept in mind however
that no positive evidence is available for this assumption, at least not
in Egyptian territory.

Structural history of the Graben zone

The actual tectonic history of the Gulf of Suez area is less simple
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than may appear from the above mentioned facts. We mentioned previ-
ously that from 25° N. latitude till the Mediterranean the whole of Egypt
subsided during the Mesozoic and L. Eocene. The subsidence started
in the North and took place with greater speed than in the South. As
a result, during the Jurassic, continental deposits (Nubian sandstones)
were formed in S-Egypt, whereas at the same time marine sediments
were deposited further north. In the U. Senonian practically the whole
of Egypt, at least as far south as 25° latitude, was covered by the sea.
At the and of the L. Eocene reversed movements took place. A regional
updoming occured accompanied by considerable block-folding along
old (probably pre-Cretaceous) fault-zones with, at least partly, NE-SW
direction. These block- movements created large dome-shaped struc-
tures, such as G. Maghara and G. Yelleg in N.E. Sinai, Abu Roash (W.
of Gairo) et.c (22).Erosion removed the L. Eocene and uppermost Cre-
taceous in the high uplifted parts, and as a result durmg the following
period of regional subsidence M. Eocene limestones were deposited on
older beds with a considerable hiatus. In the deeper, less upfolded, parts
of Egypt sedimentation continued and as a result no hiatus exists or only
a very small one. The M. Eocene transgression was followed by a sec-
ond period of regional updoming (probably more important even than
the previous one) which was accompanied by local cross undulations.
From this period onwards great parts of S. Egypt, stayed more or less
permanently above sea -level. Only north of the 28° latitude subsidence
continued during the U. Eocene, the sediments being deposited on a
tectonically undulated surface. In the Gulf of Suez graben faults brought
the M. Eocene far below sea-level again, this is indicated for example in
tlie subsurface-sections of the oil structure near Ras Matarma (E. side of
the Gulf of Suez), where a thick Miocene section is overlapping M. Eo-
cene limestones which form the crest of the eroded pre-Miocene blocks.

Several of the blocks, that subsided in the Gulf of Suez depression
remained above sea-level or moved temporarily up-wards as a result
of local anti-thetic block movements. Erosion removed the Tertiary
and older beds from the crest of those blocks, often as far down as the
pre-Cambrian granites. Further subsidence during Oligocene times en-
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abled Miocene beds to cover directly these granite peaks. Whereas in
the Red Sea graben zone subsidence continued throughout the Mio-
cene, Pliocene and Pleistocene, only temporarily interrupted by local
uplifts as a result of tilted block - movements in the graben, Egypt as a
whole was rising continuously, this is indicated by different facts;

1) The fluvio-marine facies of the U. Eocene was gradually moving
northwards during the Miocene and younger periods (I) in other words
the continental conditions, prevailing in U. Eocene times south of lati-
tude 28° N, gradually appeared further north and large rivers from the
south filled up the large basin north of Fayum.

2) Thick marine Pleistocene beds were encountered in Sub- sur-
face sections along the Gulf of Suez, whereas at the edge of the Graben
Pleistocene and older uplifted terraces can be found.

3) The sudden change in facies of the Pliocene (sandstones, grits,
boulder deposits, etc.) after the deposition of abt. 120 m of solid an-
hydrite, gypsum or rock-salt during the U. Miocene, as a result of the
closure of the Gulf of Suez and Red Sea both in the north and south,
indicates a reopening of this basin, probably accompanied by vertical
uplifts of the bordering areas followed by a sudden increased erosional
activity.

Mechanism of the Red Sea Graben faults

Three outstanding phenomena must be taken into consideration in
any theory on the origin of the Red Sea Graben zone:

1) Sinai, N. Eygpt and the Gulf of Suez formed one large updom-
ing area, the movements of which stated at the end of the L.Eocene,
but becoming very large st the end of the M.Eocene. Since this period
the rising movements continued more or less regularly throughout the
whole Tertiary.
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2) Since the M.Eocene a NW-SE zone crosses this updoming area,
this so-called Red Sea Graben zone, which subsided more or less con-
tinuously during the whole Tertiary and Pleistocene.

3)Large basalt extrusions took place at different localitles in Egypt,
the age of which in several cases could be established to be definitely U.
Oligocene and pre-L. Miocene.

a) In the Cairo-Suez area a more than 40 m thick fluvio- marine
Oligocene section is outcropping, this covers unconformably a definite-
ly U. Eocene section. A the top of the Oligocene sandstones, etc., a (up
to 18 m) thick basalt flow occurs. These basalt flows are unconformbly
covered by definitely L. Miocene marine deposits. No traces of volcanic
activity are found in the L. Miocene. In otlier words these basalt flows
represent a relatively short, well-marked period of volcanic activity.

b) The same conditons can be found N. and NW of Fayum indicat-
ing a similar U. Oligocene age.

c) Also the basalt extrusions N. of the North Qalala Plateau, abt.
45 km W. of Bir Odeib, indicate the same field relations as in the Cai-
ro-Suez area.

d) Near Hammam Faraun (E. side of the Gulf of Suez) and furher
south near Abu Zenima an interesting surface section is exposed near
the edge of the graben faults. The upper Eocene Tanka beds are cov-
ered unconformably by a basal cong- lomerate which is overlain by 40
m of reddish sandy marls, calcareous sandstones and sandy limestones,
which in their turn are covered by a conglomerate which is overlain by
a thick (up to 40 m) dolerite bed. This dolerite bed is usually covered
again by a conglomerate which is overlain by sandy Lower Miocene
marine deposits. In other words a condition similar to the Cairo-Suez
region. Near Hammam Faraun in the neighbourhood of the edge faults
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of the graben a hot water spring occurs.

e) In Ras Lagia, north of Hammam Faraun, the Socony Vacuum
Oil Co. encountered in an oil-exploration well between 2300 and 2500
feet the same dolerite sill which further south is outcropping on top of
the U. Eocene.

There is no reason to assume that the other basalt outcrops in Egypt
are different in age. Some are definitely post-Upper Eocene, others
post-M. Eocene, but lack of marine Miocene deposits prevent us of
dating them more accurately.

If we consider these different facts, there seems to be little doubt that
the formation of the Gulf of Suez was preceded by a regional updoming.
This regional fold was due either to a regional buckling phenomenon
as a result of two opposing, mainly N-S directed geotectonic forces in
the African continent or to the HELMHOLTZ mechanism (12,13), in
other words to a frictional undulation fold created by the movements
of the sial crust with respect to the sima. In both cases the movements
or forces may be related to the upfolding of the Tethysbelt in the Medi-
terranean zone, which at least as far as Turkey, has on the whole an EW
trend. This is supported by the fact that also in Turkey the main period
of upfolding started at the end of the M. Eocene.

We have demonsrated in 1941 that due to the upfolding of the
Alps by NS forces in the more rigid regions north of Switzerland two
shearing-fault systems can be expected: a SE-NW system, known as the
Hercynian - Thuringian or Saxonian fault system anda SW-NE system,
known as Variscian-Erzgebirge fault system. These fault systems can be
created artificially also in tectonic experiments (13,16).

It seems probable that a similar fault pattern was developed also in
the more rigid areas south of the Balkans and of the Anatolian orogenic
belt after the upfolding started in the basal M. Eocene. Updoming itself
creates a system of stretch-faults converging downwards. As the up-
doming in Egypt seems to have been strongest in Sinai and the areas E
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of the present Nile Valley, we could expect the greatest stretch-faults in
these areas. A combination of both phenomena, sliearing-fault patterns
and stretch-faulting may have been the main cause of the formation of
the Gulf of Suez depression.

The extensive basalt extrusions in the Oligocene of Egypt and also
during later periods on the W coast of Arabia, along the graben-faults
of Ethiopia, along the Dead Sea graben zone (e. g. W and N of Lake
Tiberias and in Syria) indicate that these originally superficial Eocene
fault-systems in the M. East must have reached the sima layer during
the Oligocene and later periods as a result of further updoming dur-
ing the U. Eoeene. The updoming created a further relief in pressure
and enabled the sima to become an active fluid which could extrude.
Where two major opposing fault-systems were present very likely the
mechanism of St. TABER (II) became important because the sial blocks
were floating in a liquefied sima layer. Blocks bordered by faults which
were converging downwards became graben zones, those bordered by
diverging faults became horsts. As the fault-systems were not com-
pletely symmetrical, in reality tilted block movements must have taken
place and as a result parts of the horst nearest to the graben became the
topographically highest points. As a result of later erosion the pre-Cam-
brian basement was exposed on these highest edges, whereas further
away from the graben faults younger forma- tions can be found.

Further updoming and stretching created a fault pattern as was
clearly shown by CLOOS in a series of most elucidating experiments
(5,6,7). As a result of these stretch-phenomena both Synthetic graben
faults (i.e. faults having the same ten- dency as the main edge-faults
and increasing the general downthrow in the graben) and Antithetic
faults (i.e. faults counteracting the movements along the main faults)
are formed.

Particularly in the region near Hammam Faraun and also further
south splendid examples of these f'ault-patterns can be seen.

We fully realize that this synthesis of the origin af the Red Sea gra-
ben is not complete. Many facts could not be given as they are company
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secrets and several problems have not been solved yet. We have tried to
compile only the main facts which may give a clue to the origin of the
Red Sea graben a zone which probably was not formed either by com-
pression or stretch, but by a complicated interaction of different fold
and fault mechanisms.

This bring us to the end of the summary of "The Geological History
of Egypt. I have tried to give a very brief summary of the vast litera-
ture concerning the geology of Egypt and of the different oyinions of
the oil-geologists in Egypt and I have naturally stressed those opinions
which I consider to be the most probable ones. A complete discussion
of the Stratigraphy of Egypt would require a great, number of Papers
in order to give all the arguments which support our brief statements.
Those interested in this evidence are referred to my article on "The Mi-
cro-Stratigrapliy of Egypt" to be published in the near future in the U.
S.A.

We should keep in mind, however, that many of the stratigraph-
ic problems discussed, still await further field studles before a definite
solution can be given. Still we are inclined to believe that the picture
given above is approximately correct and does not require fundamental
changes in the near future.
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Zonguldak havzasinda petrografik incelemeler

O. BAYRAMGIL ')

"Rien ne se perd, rien ne se crée,
tout se transforme dans la Nature"
LAVOISIER

Onsdz: Zonguldak havzasinda mostra veren sedimanlar genel olarak,
yasca birbirinden ¢ok farkli, 2 formasiyona aittir: Karbonifer ve Kretase
(sek.1); bu sonuncu formasiyon birincinin ortii tabakasini tegkil eder. Her
iki formasiyonda psamitik ve ekseriyetle bunlarla birlikte bulunan psefitik
taslar, kalinliklar1 dolayisiyle biiyitk 6nem tasirlar. Fakat bu kayaglar i¢inde
hemen hemen hig fosil bulunmayisi, bunlar: ancak litolojileri ile kiyaslama
yoluna gidilmesini icabettirir.

Bu taglar simdiye kadar detayli mikroskopik bir incelemeye tabi tu-
tulmus degildir. Boyle bir inceleme havzanin jeolojik yapisini ve komiir
rezervelerini meydana ¢ikarmak maksadiyle, M.T.A. Enstitiisiiniin yap-
maga basladig1 sondajlardan alinacak karotlardaki bu nevi sedimanlari
kiyaslama, ayn1 zamanda da bu kayaglar: teskil eden minerallerin mensei
hakkinda bir fikir edinmeyi miimkiin kilabileceginden ele alinmistir.
Psamit ve psefitlerden maada, bazan bunlarla birlikte bulunan ve aldka ¢ek-
en diger bazi sedimanter sahrelerde gozden gegirilmistir.

Bu incelemelerin neticesi asagida evvela Karbonifer (Namurien ve
Westfalien), sonra da Kretase formasionlar1 kayaglar: igin, stratigrafik
sira takip olunarak verilecek; her bahsin sonunda psamit mineralleri ile
psefit kompozanlarinin mengei hususu tizerinde durulacak ve mukayes-
eler yapilacaktir. Bu mineraller arasinda, miktarca pek az olduklarindan,
incelenmeleri i¢in muayyen preparasyonlar icabettiren ve rusubi taslarin
detayli kiyaslanmasini temin ederek, paleojeografisini de agiklayan "agir
mineraller” ise, ileride bagka bir bir yazimizin mevzuunu teskil edecektir.

Namurien:

Zonguldak havzasinda Alacaagzi kat1 diye isimlendirilen RALLI'nin
(23) Kulm dedigi ve umumiyetle Namur A ile biraz da Namur B den ve
psamitlerle pelitler alternansindan miitesekkil olan bu formasiyonun, old-

1) Makale, 15 Subat 1949 da alinmistir
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ukea uzun profiller halinde mostra verdigi Kireglik, Kandilli ve Kokaksu
bolgelerinden, ekseriyetle psamitlerden olmak iizere numuneler alarak
mikroskopla inceledik.

Kokaksu profili:

Zonguldak sehrinin i¢inden akarak denize vasil olan Kokaksu deresi ve
bunun kenarindaki sose imtidadinca Namurien mostra verir. Bu profil gri
ila koyu gri renkte ve 2,60-2,70 yogunlukta, bazan kriptokristalin, bazan da
mikrokristalin karbonifer (Dinantien) kalkeri ile baglar. Kalsitten maada
icinde az miktarda kil mineralleri, yukar: dogru da (stratigrafik bakimdan)
tektiik kiigiik ve yuvarlak¢a hudutlu berrak kuars tanecikleri goze garpar.
Kil mineralleri ve kristallin kalsit cok kere damarciklar tegkil eder. Bu
nevi kalsit yine yukar1 dogru, kalkerin iginde gayrimuntazam bir sekilde
dagilmis olarak, mebzul miktarda ve bazan dikencikler halinde bulunur.

Bu kalker i¢cinde muayyen bir seviyede serit ve adeseler halinde, daha
koyu rengi ve sertligi ile temayiiz eden ve yogunlugunu 2,61 olarak tayin
ettigimiz bir kaya¢ bulunur ki buna raslamis olan muhtelif jeologlar <<am-
pélite, chert, phtanite>> gibi muhtelif isimler vermislerdir. Yaptigimiz ince
kesitler bu tasin esas kismini kalsedonla kuarsin teskil ettigini, relikt vazi-
yetinde de bazan limonitli, bir miktar kriptokristalin kalsitin mevcudiyeti-
ni gosterir. Kalsedon ve kuars tanelerinin biyiikliigii 0,01-0,02 mm kadar
olup bunlarin siralanisi ¢ok kere 1-2 mm uzunlugunda dikencikler meyda-
na getirir ki, bunlarin stinger spikiillerinin yerini almis olmas: pek muhte-
meldir. Kalsedon tanecikleri ekseriyetle nataman sferolitler seklindedir. Bu
kayaci hig siiphesiz silis taslar1 (<<Kleselgesteine>>) ailesine ithat etmek
icabeder.

CORRENS (10) bunlarin tesekkiiliinii su sekilde hiilasa eder:

<<Anhaeufung von Kieselschalen von Organismen, diagenetische Au-
flosiing und Auskristallisation auf der einen Seite, Verkleselung von Kalken
und Tonen auf der

anderen. Die Schwierigkeit bei der Deutung dieser Gesteine liegt da-
rin, dass sie so stark umgewandelt sein konnen, dass oft die Spuren der
Herkunft vollkommen verwischt erscheinen>>.

Bahis konusu kayag, bir yandan, yukarida da kaybedildigi tizere, serit,
ve adeseler halinde kalkerler dahilinde bulunup iginde de kalker bakiyeleri
ihtiva ettigine gore, diger taraftan da siinger dikenleri sekilleri arzettigine
nazaran, CORRENS "1n (loc. cit.) silis taglarinin tesekkiilii hakkindaki izaha
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giizel bir misal teskil etmektedir. Bu bilgine gore, kalkerlerin iginde silis
taslarinin tesekkiil etmesi, bilhassa biyolojik sartlarin degismesile olmustur
ve bu nevi sedimanlar ekseri deniz tesekkiilleri olmakla beraber, Karbon-
iferde limnik olanlara da raslanir, DORLODOT ve DELEPINE'e gore de
(11) Visé kalkerinin tist kisminda bulunan bu nevi taglardan bazilar1 stinger
spikiillerile doludur.

Simdi tasimiz silis taglarinin hangi nevinden saymak icabettigi husu-
sunu agiklayalim. Bu olduk¢a miiskiil bir istir, zira maalesef bu sahada da
petrografinin diger bir ¢ok kisimlarinda oldugu gibi, heniiz tam ve kes-
in tarifler konmus degildir. CAYEUX (7) baz1 grafit ihtiva etme neticesi
dokununca parmaklar1 boyayan paleozik sistlere "ampélite” dendigine
isaret eder. Zonguldaktaki silis tasinda bdyle bir vasif miisahede et-
medigimize gore, buna bu ismi veremeyiz. BUTTGENBACH'a gore (6)
Kphtanite" kuarsitlerle birlestirilebilen ince kristalin kompakt taglar olup,
bunlarin komiirlii maddeler yiiziinden siyah boyanmus cinsine, lydite, bas-
ka kayaglar i¢inde blok blok dagilmis ve konkresiyon halinde olanlarina da
"chert" denir. Ismi gecen bilgin bu 3 tas1 "jaspe" lara ithal eder. Bu vaziyette
tasimiza "lydite" yani "mihenk tas1" dememiz icabeder.

OSANN-ROSENBUSCH ise (22) ekseri fransiz bilginlerinde tesadiif
olunan temaytiliin aksine, nomanklatiirii basitlestirir ve bu taslar1 "Kie-
selschiefer" ismi altinda toplayarak, bunlara "Lydit" veya "Phtanit" te
denilebilecegine isaret eder. Bu tarife uyarsak Kokaksu silis tagina "Kie-
selschiefer” diyebiliriz.

Anglosakson literatiiriinde ise bu nevi taslarin hepsine Chert tabir edil-
ir: In Great Britain and America, howewer, the more entended use of the
name chert has become so firmly established that any attempt to restrict it
to one particular type could only lead to confusion (14).

Mc CALLIEN (Bibl 7) Rumelihisarinda, OKAY (20, 21) da Koeaeli
yarimadasinin muhtelif bolgelerinde Devonien kalkerleri i¢cinde bulunan
Kieselschiefer" lerden bahsederler. Bu taslar ekseri radioler faunasi ihti-
va ettiginden, Tiirkiyenin mubhtelif bolgelerinde sik sik tesadiif olunan ve
marin tesekkiiller olan radiolaritlere benzetilebilirler. Kokaksudaki Dinan-
siyen kalkeri i¢indeki "Kieselschiefer" ise radioler ilitiva etmeyip ¢ok kere
stinger spikiillerile dolu olduguna gore digerlerinden farklidir.

Kalkerlerden sonra greler baslar. Bunlarin yogunluklar1 2,50 ile 2,70,

tane biiyiikliikleri de 0,1 ile 0,5 mm arasinda degisir. Incekesitte kuars tane-
leri pek gayrimuntazam girintili ¢cikintili hudutlar, yeryer de dalgali sonme
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gosterir. Allotriomorf sekiller arzeden feldspatlar kuarstan biraz daha az
olup ekseri dekompozedir; bunun neticesi kaolin, bazan kalsit, klorit,
limonit ve kuars tesekkiiliit miisahede olunur; dekompoze olmayan tanel-
erden yalniz plajioklas tesbit edilmis ve bunun anortit miktar1 %30 civarin-
da tayin olunmustur. M i k a ancak bazan ve az miktarda goriiliir; biotit ve
muskovitle temsil edilir; 1 inci mineral 2 inciden daima daha ¢ok olup, pek
az biotit mevcut olunca umumiyetle hi¢ muskovite raslanmaz.

Profil imtidadinca kalkerden takriben 290 m bir mesafede bu arkoz
greleri kil sistine tahavviil eder. Kuars taneleri burda da mevcutsa da, an-
cak hacmin %de 7-8 ini kaplar; biiyiikliikleri de 0.03 mm yi ge¢gmez. Kuar-
stan biraz daha fazla miktarda ve gayrimuntazam hudutlu taneler halinde,
siderit bulunur; boylelikle bu minerale Zonguldak havzasinda ilk olarak
isaret olunmaktadir. Bittabi tagin esas kismini tegkil eden kil mineralleri
feldspatten husule gelmistir. Bu minerallerden baska az miktarda, ekseri
tamamen limonitlesmis biotitle, biraz klorit ve opak mineral tanecikleri
miugahede edilir.

Kil sistini miiteakip tekrar mostra veren arkoz greleri tedricen arkoz
halini alirlar. Zira feldspat miktar: kuarstan biraz fazla olur. Biotit kismen,
simdiye kadar gordiigiimiiz sekilde, limonitlesmis. kismen de pleokroiz-
mal1 klorite inkilap etmis vaziyettedir. Bir numunedede, tipki Isikdag mad-
eni kuarsinda oldugu gibi (3) ekseriyetle kuars taneleri, nadiren de feld-
spatlar i¢cinde yesilimsi renkte ve hafif pleokroizmali turmalin igneciklerine
rasladik.

Profil imtidadinca kalkerden 380 m kadar mesafede arkozlarin tane
biiytikliigii 1-2 mm yi bulur, burda bazi feldspatlarin yerini kiigiiciik yuvar-
lak kuars tanelerinin almis oldugu miisahede edilir. Biraz daha stte kuars:
teldspat nispeti kuarsin lehine doniip, psamitler arkoz gresi ismini alirlarsa
da, bu, profil boyunca ancak 20 m devam eder ve bundan sonra feldpat
miktar: tekrar fazlalagarak tas profil nihayetine kadar arkoz olarak devam
eder.

Kireglik profili

Kireglik profilindeki psamitler genel olarak mikali arkoz grelerin-
den tesekkiil eder. Bunlarin yogunluklar1 2,40-2,60 arasinda degisir, tane
biytikligi de 0,1-0,5 mm civarindadir. Yer yer biyiikliikleri 1-2 mm ye
varan taneler de goriiliir; umumiyetle yuvarlak¢a hudutlar arzeden kuars
tanelerinin bu biiylikliige varanlar1 hemen daima dalgali sonmiis, ara-
da bir de tipik " Mortelestruktur” gosterir. Ekseriyetle dekompoze olmus
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durumda bulunan feldpat taneleri alkalifeldspatla plajioklastan tesekkiil
eder. Sonuncularda bazan polisentetik ikizler goze ¢arpar. Dekompozisi-
yon neticesi bilhassa kil mineralleri tesekkiil etmistir. Daha az olarak kalsit,
kiigiiciik kuars taneleri, pek az da limonit ve klorit tesekkiilii miisahede
edilir. Feldspat tanesinin yerine gecen kuars tanecikleri miistesna, diger
dekompozisiyon mahsulleri Cok kere ¢cimento yerini alirlar. Killesmis feld-
spat taneleri ¢cok kere organik siibstans adsorpsiyonu neticesi az veya ¢ok
opak hale gelmislerdir. Kuarsla feldspattan baska bu psamitlerde, bu 2 min-
erale nispetle miktarca kiyas edilmiyecek kadar az olan, biotit ve muskovit
hemen daima bulunur. Bu mikalarin dizilisleri cok kere bariz bir kat yapisi
belirtir. Muskovite nispetle umumiyetle daha mebzul olan biotit ekseri li-
monitlesme, bazan da yesilimsi renk gosterir.

Yukarida, tane biiyiikligiintin 0,1-0,5 mm arasinda oldugunu kaydet-
mistik. Bu adet bazi seviyelerde kiiciiliir, bazan da biiyiir ve bu suretle arkoz
greleri, ekseriyetle, bazan kil sistleri bazan da grauvak?) halini alir.

Kil sistleri feldspatlarin dekomposisyonu neticesi husule gelen kil min-
erallerinden tesekkiil eder. Bunlar temamen kristalin olup kepek halinde-
dir (<schuppenartig>>). Kirma endisleri 1,53 civarinda, gift kirmalar:1 da
gayet kiiciiktiir. Bu donelerden bahis konusu kil minerallerinin mika kill-
eri (<<Glimmertone>>) ziimresine girdikleri diisiinebilirse de, Debye—
Scherrer resimleri yapilmadan kat i bir sey séylenemez (16).

Kil minerallerile birlikte bazan tektiik olarak, bazan de tag hacminin %
10 - 15 ine varan ve biiyiikliikleri 0,03 mm yi ge¢miyen kuars tanecikleri
bulunur. Demek ki bu kil sistlerine ¢ok kere greli denmek icabeder ve
yukarida bahsettigimiz arkoz grelerinden en mithim farklari, mineraller-
inin ¢ok daha kiiciik taneleri olmalaridir ki, bu, bahis konusu kil sistleri ve
arkoz grelerinin tesekkiil sartlar1 arasindaki farki da meydana kor.

Kil mineralerile birlikte yeryer az veya ¢ok limonite tektiik opak miner-
al taneciklerine, nadiren de sari silikagel ‘e raslanir.

Biraz evvel isaret etmis oldugumuz iizere, tane ¢aplarinin biiyiime-
si ile (1-2 mm ye kadar) arkoz greleri elemanlarina ekseriyetle eriiptif tas
pargalar1 da ilave olunur ve bu suretle psamitler grauvak sekline girer. Maa-

2) Grauvak tabiri muhtelif petrografi kitaplarinda (7, 19, 22, 24, v.s ) pek te yekne-
sak bir sekilde tarif olunmadig: gibi, jeologlar da umumiyetle bu ismi daha ziyade
fasiyes anlaminda vermektedirler. Biz burada, CORRENS e (Loc. cit.) uyarak,
grauvak tabirini, tag pargalar1 ihtiva eden "gre" lerde kullaniyoruz.
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haza profilin tst kismina dogru, tane ¢api bityiimeden de ekseriyetle ayn1
vaziyet caridir.

Bu eriiptif tas parcalar1 daima tahalliil etmis durumda iseler de,
yapilarindan volkanit olduklar1 anlasilir. Bir ikisinde hamuru tegkil eden al-
kalifeldspat ve asid plajioklas mikrolitleri secilebilir, bundan da bu taslarin
ait olduklari lavalarin kuars-porfirli olduklarin: diisiinmek miimkiindiir.

Kandilli profili:
Kandilli profiline gelince, burdaki pramitler de umumiyetle Kireglik

bolgesindekilere benzer; binaenaleyh biz burda bunlarin Kireglik profili ile
farklarini belirterek hususiyetlerini izah edecegiz.

Kandilli profilinde psamitlerin tane biiyukliigii Kireglik profilindekil-
ere nispetle daha da kii¢iiktiir. Bu sonuncular icin 0,1-0,5 mm olarak tespit
etmis oldugumuz tane biyiikliigii Kandilli psamitlerinde 0,20-0,2 mm ci-
varinda olup, nadiren 0,4 mm ye ¢ikar. Bu itibarla burdaki arkoz grelerine
ekseriyetle "killi" demek icabeder ve Kireglik profilinde oldukg¢a sik rasla-
nan grauvaklar da burda bulunmaz.

Toplamis oldugumuz numunelerin stratigrafik bakimdan en derini
Bityitk Damarin') takriben 1070 m altinda bulunur. Bu seviyeden alinmais
olan numuneden yapilan ince kesitte kuars ve feldspat taneleri arasinda
sikigmus bir halde bulunan ve bu tanelerin vaziyetine gore kivrimlar goster-
en sillimanit miisahede olunur. Bu minerali, ¢cok daha nadir olarak, bir de
Biiyiik Damarin 845 m kadar altindan aldigimiz numunede tespit ede-
bildik. Ayni numunede, yine nadiren, kuars taneleri i¢cinde apatit enkliizi-
yonlarina raslanir. Bunun biraz altindan (Biiyitk Damarin 890 m altinda)
yapilan bir inceksitte bir miktar z e 0 11 t tespit olunmustur. Biiytik damarin
takriben 630 m altindaki seviyeden alinan bir numunede de kuars taneleri
icinde bazan turmalin ignecikleri goriiliir.

Kandilli profilinde rasladigimiz ve Kireglik psamitlerinde gore-
medigimiz karakteristik bir seviye de Biiylik Damarin 605-590 m altidir.
Buradaki arkoz gresi minerallerinde siddetli bir basigin tesirleri goze car-
par. Diaklazlar boldur; bunun neticesi ¢ok kere bir tanenin yerini kii¢iik
tanelerin almis oldugu goriiliir, kuars daima dalgal1 soniisliidiir.

1) Kandilli bolgesindeki kalinligi yiiziinden Biiyiik Damar denen bu damar
tam Namur—Westfal hududu olarak kabul edildiginden esasli bir roper seviyesi
teskileder.
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Kokaksu, Kireglik ve Kandilli profillerinin petrografik mukayesesi:

Bu ii¢ profilin yukarida izah ettigimiz petrografik ozelliklerini goz
ontinde tutarsak genel bir benzerlik miisahede etmek miimkiindiir.

Bir psamitin en 6nemli karakteristikleri tanelerile cimentosunun hangi
minerallerin tegkil ettigi ve bu tanelerin buyiikligidir. Her ii¢ profilde
psamit tanelerinin kuarsla feldspattan (alkalifeldspat ve asid plajioklas),
miirekkep oldugunu, binnetice bunlara umumiyetle arkoz greleri demek
icabettigini gordiik.

Cimento pek azdir ve her {i¢ profilin de psamitlerinde feldspatlarin de-
kompozisiyonu neticesi husule gelen kaolin, kalsit, klorit ve limonit gibi
minerallerden tesekkiil eder. Yeryer, miktarca az ve ¢ogu biotit birazi da
muskovitten miirekkep mikaya raslanir. Kireglik profilinde biotitin bazan
yesilimsi olusu yalniz bu bolgeye mahsustur. Kokaksu ve Kandilli bolgeler-
inde ise ekseriya kuars i¢inde bazan turmalin igneciklerine raslanir. Yalniz
Kandilli profilinde ise kuars i¢inde nadiren apatit, bir iki seviyede de silli-
manit gorilir.

Kokaksu, Kireglik ve Kandilli profilleri psamitlerinin birbirine esas iti-
barile bu kadar benzeyisleri, bunlarin meydana gelmesine sebep olan kay-
acin ayni oldugunu akla yakin kilar. Bu kayacin nev'ine gelince; psamitleri
teskil eden minerallerden bu kayacin asid bir kristalin tas kiitlesi oldugu
neticesini ¢ikarabiliriz. Bu vaziyette hatira ilk gelen bu kiitlenin bir granit
veya bir gnays olmasidir. Yalniz Kireglik ve Kandilli profillerinde baz: se-
viyelerde dekompoze olmalarina ragmen asid olduklar: belli volkanit ta-
nelerine de raslamamiz, bir kuarsporfir epansimaninin da mevcudiyetini
meydana kor. Fakat biitiin bu psamitlerin kuars ve feldspatlarinin boyle bir
volkanitin tanelerinden husule gelmis olmasi esine pek gii¢ raslanilabilir
bir olay olurdu. Ustelik silimanit ve turmalin gibi minerallerin bir kuar-
sporfirden gelmis olmalar1 diisiintilemez. Bu itibarla bahis konusu psamit-
ler icinde baz1 seviyelerde raslanan volkanit pargalarinin mevzii bir kuar-
sporfir, fakat psamitlerin esasini tegkil eden minerallerin bir granit veya
gnays kiitlesinden gelmis oldugunu kabul etmek icabeder.

Kuarsin i¢inde turmalinin dikencikler halinde bulunmasi daha zi-
yade granitler i¢inde raslanan bir olaydir (18). Sillimanit'in yeri ise gnays,
granulit, mikasist, eklogit gibi metamorf taglardir. Demek ki bahis konusu
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psamitlerin minerallerinin menseini bir granit ve gnays kiitlesi teskil eder.
Granit ile gnaysin yanyana bulunmasi ise granit masiflerinde stk miisahede
olunan bir olaydir.

Minerallerinin tane biyiikligii bakimindan Kokaksu ve Kireglik
psamitleri tamamen birbirine benzer. Kandillininkilerinin ise daha kiigiik-
tiir. Yukarida bu minerallerin ayn1 menseden geldiklerini agikladigimiza
gore, tane biyiikligiinde mesafe, meyil v.s. gibi faktorlerin 4mil oldugu
soylenilebilir.

Her ii¢ profilde de psamitlerle sik sik alternans halinde bulunan kil
sistlerine gelince, petrografi bakimindan bunlar bazi ufak farklarla birbir-
inin aynidir. Hepsinin esasini teskil eden kil mineralleri feldspatlarin de-
kompozisiyonu mahsuludur. Hepsi bazan tektiik bazan da daha fazla ve
biytikliikleri ti¢ profilde de ayni kalan kuars tanecikleri ihtiva eder. Bu
vaziyette bu pelitlerin tesekkiillerinin, aralarinda kaldiklar: psamitlerinkin-
den, ancak dis tesirlerin ¢ok daha miilayim olusu ile ayrildig1 neticesini
¢ikarabiliriz.

Psamitlerimizle Eregli civarinda mostra veren ve birka¢ numunesini
inceledigimiz felspat'siz Devonien greleri arasinda genetik bir miinasebet
goremiyoruz.

Westfalien:

Zonguldak havzas1 Westfalienini RALLI (loc. cit.) <<Houiller moyen =
étage de Kozlu>> ve <<Etage supérieur = étage des Caradons>> diye ikiye
ayrilir ki, birincisi Westfalien A ya digeri de topluca Westfalien B, C, D, ye
tekabiil eder. <<Onsdz>> de bahsettigimiz, havzanin jeolojik yapisini ve
koémiir rezervlerini meydana ¢ikarmak maksadiyle, M.T.A. Enstitiisiiniin
yapmaga basladig1 sondajlardan birincisi Alacaagzinda Barremien kalke-
rinde baglanmis, bu kalker 33 m, kaide konglomeras: da 25 m delindikten
sonra Westfalien A ya gecilmistir, bunun st kismini incelemek firsatini
bulduk. Diger yandan Karadon bdlgesinin Damarli mevkiinde 1946 sen-
esinde biten ve Westfalien B, C ile biraz da Westfalien A y1 delmis olan
sondajin karotlarindan bazi pargalar da tetkik ettik. <<Bazi parcalar>>
diyoruz, zira bu sondajin karotlarini sondaj mevkiinin kenarina gayrim-
untazam bir sekilde yi1gilmis karmakarigik bir yigin halinde bulduk ve bu
yuzden ancak iizerlerine metraj yazilmis pargalar1 ayirarak inceleyebildik.
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Diger memleketlerde miizelerde. birer servet gibi saklandigini gérmege
alismis oldugumuz sondaj karotlarinin, Karadondaki durumlarinin bizde
pek hazin bir manzara tesiri biraktigina, burda bile isaret etmekten ken-
dimizi alamiyoruz.

Bir de Kandilli-Camli yolunda mostra veren bazi konglomera gakil-
larini inceledik ki, bunlardan da Alacaagzi profilinde bahsolunacaktir.

Zonguldak havasinda umumiyetle gre ve kil sistleri alternansindan
miitesekkil olduguna isaret etmis oldugumuz Namurien'e mukabil bunun
tistiine gelen Westfaliende, taslar1 teskil eden mineraller ayn1 kalmakla be-
raber, genel olarak bir tane biiyliklesmesi derhal goze carpar. Bunun netic-
esi kil sistleri azalir, birgok seviyede de konglomeralara rastlanir. Bu itibarla
bu formasiyonun Alacaagzi ve Karadon'dan incelemis oldugumuz kisim-
larini psefitler ve psamitler diye ayr1 ayr1 miitalaa edecegiz.

Alacaagzi profili:
Psamitler;

Tane biyiikligi 0,5 -1,4 mm arasindadir. Kuars taneleri feldspattan
daha mebzul oldugundan, bu taglara arkoz greleri demek lazimdir. Kuars-
lar ekseri dalgali soniis, bazan <<Mortelstruktur>> gosterir. Feldspat ek-
seri kaolinlesmis, bazan klorit veya silislesmistir. Nadiren de (m. 70,00)
kalsitlesme miisahede olunur ki, bu takdirde kalsit ¢imento da teskil eder.
Tayinler miimkiin oldukea feldspatlarin alkalifeldspat ve plajioklaslardan
miirekkep olduklari, bazan polisentetik ikizler gosteren bu sonuncularin
da oligoklas ila andesine tekabiil ettikleri tesbit olunmustur. Tektiik limo-
nitlesme halinde biotit'e, nadiren de (m. 165,76) muskovit lamelciklerine
rastlanir.

Baska mineral tanesi olarak, bilhassa kloritle birlikte, ok kere de ka-
olini pigmentliyen opak mineral, bir de 66,00 metre derinlikte, yani bu
grelerin hemen hemen en iistiinden alinmis bir numuneden yapilmis bir
incekesitte bir tek granat (almandin) tanesi goriiliir.

Tane biiyiikliigli baz1 seviyelerde, yukarda verdigimiz adetten inhiraf
eder. 182,22 m de taneler 1-2 mm biiyiikliikte olup, bunlara, volkanit old-
uklari yapilarindan belli olan, dekompoze eriiptiv tas taneleri de katilir ve
bu suretle arkoz greleri burda grauvak halini alir. Biraz daha ileride bahis
konusu olacak olan 79,76 m derinlikteki konglomera i¢indeki kuarsporfir
cakillarinda goriilen yesil biotit ayn1 burda da mevcuttur. Biraz daha der-
inde (184,22 m.) taneler biraz kii¢tiliir; volkanit hamurundan miitesekkil
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bir tanenin kendisinden bunun bir kuarsporfir'e tekabiil ettigi tahmin ol-
unur. 207,70 m derinlikte ise taneler kiigiiliir (0,1-0,4 mm) ve tas sistli bir
arkoz halini alir.

Psefitler:

Kandilli-Camli yolunda, 260 m kadar bir rakimda, umumiyetle ta-
halliile ugramis ve ¢akillarinin ¢ap1 7,08 cm ye kadar varan konglomeralar
mostra verir. Bunlarin stratikrafik mevkii, Namurien ile Westfalien hududu
kabul edilen <<Biiyiik damar>> 1n takriben 100 m tstiidiir. Cakuillar kuars,
koyu yesil sist, volkanit ve grelerden tesekkiil eder.

Volkanitlerde holokristalin, fakat pek kiiciik kuars taneciklerinden
miirekkep bir hamur goriiliir. Bunun i¢inde ekseriyetle asit plajioklas (1 cm
ye kadar biyiikliikte), tektiik te hornblend'ten miitesekkil taneler vardir.
Bunlara bazan kuars, bazan da limonitlesmis biotit ilave olunur. Demekki
isimlendirecek olursak, bu taslar hornblendli ve bazan biotitli kuarsporfirl-
erdir. Dekompozisiyon ¢ok kere dyle gelismistir ki, esas mineral kuarsin
halini alir (sferolitlerin Cap1 0,2-1 mm).

Gre cakillarina gelince, mikroskopla, bunlarin ekseri biribirlerile yu-
varlak hudutlarla kenetlenmis, bazan dalgali soniislii ve ortalama 0,4 mm
bityiikliikte olan kuars tanelerinden miitesekkil oldugu gériiliir. Yeryer ¢i-
mento vazifesini goren ve feldspat tahalliilii neticesi husule gelmis bir limo-
nit-klorit halitas1 da miisahede edilir.

Alacaagzinda yapilan sondajdatiNo—-tetkik ettigimiz Westfalien kon-
glomeralari da (79, 60-82, 90, 154, 52- 166, 52, 189, 52-196, 02, 221, 06-222,
70 m derinliklerde) genel olarak Kandilli - Camli yolunda ratlananlara ben-
zer. Bu sondaj <Biiyiik Damar>1430 m derinlikte kestigine gore, karotlarda
tetkik ettigimiz konglomeralarin stratigrafik seviyesi Kandilli-Caml yol-
undakilere nispetle daha yiiksektedir.

Burda kuars cakillarindan baska m. 79,76 dabir "Hornstein"a
raslanmistir. Konglomeranin ¢imentosu bu seviyede arkoz gresine ve grau-
vak'a, daha derinde kloriti bol grauvak'a m. 222 de ise arkoz gresine tekabiil
eder. Grauvaklarin tane bityiikliigii 2 mm ye kadar varir; tanelerinin volka-
nik tasa tekabiil edenleri yukar: seviyede dekompoze olmus ofitik yapili bir
ertiptif tas1 olup, 150 metrede de kuarsporfir hamurundan ibarettir.
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Kuarsporfir ¢akillarina gelince, yukar1 kisimda bunlar ya holokrista-

lin bir hamur halindedir, yahut ta bu hamur icinde kuvvetli pleokroizma

gosteren yesil renkli biotit taneleri bulunur. 150 metre derinde kuarsporfir

cakillar1 bityiikliikleri 2,5 mm ye varan ve en fazla kuars sonra da ortoklas

ve plajioklas'tan (oligoklas-andesin) miirekkep ¢ok miktarda taneler ihtiva

eder. Bol sayida biotit lamelcikleri de mevcuttur; ancak bunlar boyca kuars

ve plajioklas tanelerine nispetle ¢ok daha kiigiiktiir. Renkleri ekseriyetle
kahve rengi, nadiren de yesildir.

Biraz daha derinde (m. 160) bulunan bir kuarsporfir ¢akili bol miktar-
da, siddetli magmatik korozyona ugramis ve halen kloritlesmis hornblend
taneleri ihtiva eder. Hig tanesi olmayan bir bagka kuarsporfir ¢akilinin ha-
muru da tipik fluidal yap1 gosterir ve yeryer klorit, biraz da magnetitlidir.

220 m derinlikte kuarsporfir ¢akillar1 bol miktarda, siddetli dalgal:
sonme ve bazan " Mortelstruktur " gosteren kuars taneleri ihtiva eder.

Gortlilyor ki, Westfalien A ya ait, gerek Kandilli- Camli yolu kon-
glomerasinda ve gerekse Alacaagzi sondajinda raslanan konglomeralarda
kuarsporfir ¢akillar1 mithim bir mevki aliyorlar. RALLI (loc.cit) ise "mi-
crogranulite” veya "quartz porphyre” ismini verdigi ve binnetice bizim
bahsettigimiz kuarsporfirlerle ayn1 menseden olmas: icabeden ¢akillarin
miinhasiran, Kozlu katindan (Westfalien A) Karadon katina (Westfalien
B, C) gegerken 400 m bir kalinliga erisebilen konglomeralarda bulundugu
ve bunun neticesi bu seviyeyi tanimanin pek kolay olduguna isaret etmek
hatasina diismektedir.

Karadon profili:

Psamitler:

Bu taslardaki kuars: feldspat nispeti bazan kuarsin, bazan da feldspatin
lehine oldugundan, bunlara bu nispete gore, arkoz gresi veya arkoz demek
icabeder. Bu minerallerin tane biiyiikliigii ortalama 0,5 ile 1, mm arasinda
degisir. Ancak bu biiyiikliik baz1 seviyelerde (516,27, 687,83, 723,00 m der-
inlik), 0,2 mm ye kadar diiser ki, bu taktirde tas umumiyetle killi bir arkoz
gresi halini alir. Yogunluk olduk¢a yeknasak olup, 2,59 ile 2,68 arasinda
degisir.
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Kuars taneleri ekseri yuvarlak¢a hudutlu, bazan magmatik koro-
ziyona ugramis gibi, fakat bazan da adeta idiomorftur (m. 310). Yeryer

"Mortelstruktur” gosterirler.

Taze durumda feldspatlara raslanmaz. Umumiyetle kaolin, kuars,
kalsit, bazan da klorit veya limonit haline gelmislerdir. Tektiik lamelli pla-
jioklas ikizleri vardir (oligoklas-andezin). 385m derinlikteki bir numuned-
en yapilmis bir incekesitte de 2 mikroklin tanesine tesadiif edilmistir. De-
kompozisiyon mahsullerinden bilhassa kalsitle kaolin ¢ok kere ¢imento
vazifesi goriirler.

Ancak 500 m den daha derindeki numunelerde bolca mikaya raslanir.
Bu mineral miktarca daha ¢ok ve bazan kivrik yapili muskovit lamelcikler-
ile, soluk veya hemen tamamen limonitlesmis biotitten miitesekkildir. Yal-
niz 710 m den kesilen bir tasta koyu yesil ve sar1 pleokroizmali bir biotit
lameli gorilmistiir. 516,27 m deki arkozdan yapilan bir inceksitte adeta
dalgal1 soniis arzeden bir skapolit tanesi mevcuttur. 637,02 m deki arkoz
gresinde de birka¢ glaukonit kiirecigine raslanir.

Baz1 seviyelerde (m. 500, m. 632). katilan volkanit tanelerile bu taslar
grauvak halini alirlar, Bu taneler genel olarak dekompoze durumdadir ve
gayrimuntazam hudutlar arzeder. Bir kuarsporfir veya dasit epangmanina
aidiyetleri muhtemeldir.

Psefitler:

Cakallarin boyu pek kiigiikten baslayip 5-6 cm ye kadar ¢ikar. Bun-
larin biiyiik ekseriyetini kuars, klorit, az miktarda da komiir teskil eder.
Kuars ekseri dalgali soniis, bazan da "Mortelstruktur” ludur. Bu ¢akil-
lara ilaveten bazi seviyelerde su cakillar da tesbit edilir: Kalsedonit,
0,05 mm biyiikliigiinde kalsedon taneciklerinden miitesekkildir; pek
az klorit ve limonit, yeryer de bol miktarda opak mineral tanecikleri
ihtiva eder (m. 630 - 640).

Volkanit: kismen cam halinde bir hamurdan miitesekkil olup, an-
dezite tekabiil etmesi muhtemeldir (m. 630-640). Daha derinde (m.
710,00) bulunan ve boylar1 2 cm yi gegmeyen volkanit ¢akillari ise,
biotiti bol kuarsporfir taneleridir.

Konglomeranin ¢imento kismina gelince, umumiyetle arkoz gresi
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halinde olup, kismen yuvarlak¢a, kismen de koseli ve nadiren dalgali
sontsli kuarsla, tamamen kaolinlesmis, silislesmis ve az miktarda da
kloritlesmis feldspat tanelerinden tesekkiil eder. Tektitk limonitlesmis
biotit ve nadiren de muskovit lamelcikleri goriiliir. Opak mineral ve
kalsitte eksik degildir. Bir ince kesitte de (310 - 320 m.) biraz aktinolit
tesbit edilmistir.

Alacaagzi ve Karadon profillerinin petrografik mukayesesi.

Bahis konusu profiller, yukarida da soylenildigi iizre, ayn1 seviyel-
ere ait olmayip Alacaagzininki Westfalien A ya, Karadonunkinin biiyiik
kismi ise Westfalien B, C tekabiil eder. Buna ragmen iki tarafta da litolo-
jik manzara ilk nazarda birbirine ¢ok benzer: Esas "greler" dir, bunlarin
arasinda yeryer konglomeralar bulunur, kil sistleri nadirdir.

Heriki profilde psamit ve psefit kompozanlarinin birbirine yakinlig:
bu kompozanlarin ana taslarinin ayni oldugu kanaatini edindirir. Na-
murien profilleri mukayese ederken de miimasil bir neticeye varmis ve
ordaki kayaglarin kompozanlarini gnaysl bir granit masifinden, bazan
raslanan volkanit tanelerinin ise mevzii bir kuarsporfir epansmanindan
gelmis olduklari sonucunu ¢ikarmistik. Westfalien greleri” nin taneleri
daima Namurieninkilerinden epeyce biiyiik oldugundan, bu sonuncu-
larin Westfalien "greler" kompozanlarinin baslica ana tas1 olmalari ih-
timali uzaktir. Binaenaleyh bu kompozanlarin da esas ana taginin, Na-
murien "greleri” minerallerinin ana tasi olarak diistindiigiimiiz, granit
masifi oldugu kanaatindeyiz. Burada rasladigimiz minerallerde boyle
bir gnaysl granit masifininkilerine tamamen uyar.

Namurien "greleri” nin kompozanlarindan olan volkanit tanelerinin
ana tasi olarak kabul ettigimiz kuarsporfirden gerek Alacaagzi ve gerek
Karadonda, hem psamit ve hem de psefitlerde raslanmaktadir. Ancak
bu taneler Karadon profilinin alt kismina inhisar etmekte, tist kismin-
da ise (takriben Westfalien C) mubhtelif andezit taneleri goriilmektedir.
Bu ise o devirde bahis konusu bolgede bir de andezit epangmaninin
mevcudiyetini mey-dana ¢ikarmaktadir. Tane biiyiikliikleri hakkinda
Namurien profillerinin mukayese ederken yaptigimiz miilahazalar
bittabi burda da aynidir.
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"Karbonifer Greleri'nin anatas: hakkinda:

Gerek Namurien ve gerekse Westfalien "greleri" nin yani Zongul-
dak havzasi "Karbonifer greleri" nin umumiyetle arkoz grelerine, bazan
da arkoz veya grauvaklara tekabiil ettigini ve anataslarinin gnaysh bir
granit masifi olmasi icabettigini yukarida izah ettik. Havzada o zam-
anlarin peleocografyasini inceliyen detayli etiidlere maalesef heniiz
malik degiliz. WILSER (26) az detayli incelemelerine istinaden Donetz
ile Zonguldak arasindaki bir "Zwischengebirge" nin bu iki havzay ali-
mante etmis oldugunu iddia eder. CHARLES (9) ancak Kretase denizi
gelmeden dnce Zonguldak ve Cide ismini verdigi iki senklinalle bun-
lar1 ayiran Bartin antiklinalinden bahseder. Bu vaziyette bilgimiz bahis
konusu hipotetik plutonun hangi istikamette bulundugunu séylemek
i¢in daha ¢ok azdur.

Halithazirda havzaya zuhuru BLUMENTHAL'In (5) " Bolu masifi"
dedigi komplekste bulunan lakolitlerdir. Bu bilgine gére bu masifte tiir
li tipte amfibolit ve dioritler pek bol olup, asid enjeksiyonlar
bu taslara kesif sekilde niifuz etmis, metamorf sahrelerin hakim istika-
metinde granit lakolitleri uzanmaistir.

Anadolunun sayica bol ve incelenmeleri de muhakkak alaka geki-
ci olacak olan plutonlar1 maalesef simdiye kadar esasli etiidler mevzuu
teskil etmemis, ilmi ve belki de pratik cihetten pek 6nemli sonuglar
alinabilecek olan bu konu ihmale ugramistir. Etiidi nispeten en iyi
yapilmis olan Uludag masifinin yas1 hakkinda " en geng olarak pale-
ozoik" denmektedir (15). Bu itibarla Bolu masifi granit lakolitlerinin
yast da malimumuz degildir. Bu vaziyette "Karbonifer greleri” nin
anatas1 olarak kabul ettigimiz gnaysh granit plutonunun, bu lakolitlerle
miinasebettar olup olmadig1 hakkinda simdiki halde fikir beyan etmek
imkén dahilinde degildir.

Kretase:

Zonguldak havzasi Karboniferinin ortii tabakalarini teskil eden
Kretasenin petrografi bakimindan ilgi ¢ekici katlarinda yaptigimiz in-
celeme neticelerini stratigrafik sira ile gézden gegirelim.
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Taban konglomeras1 (Conglomerat de base):

Karbonifer pencerelerinin kenarlarinda bulunan bu konglomeranin
cakillar1 ARNI'ye gore (1) hemen altta bulunan karboniferden gelmis
olup, esasini karbonifer kalkeri teskil eder, greler ve komiir nadirdir;
bazi c¢akillarin ise alt ve orta mezozoik olmasi muhtemel olup Ilisu
yaninda sahilde bulunan kirmizi veya agik gri sert kalkerleri buna atfet-
mek miimkiindiir.

Bu katin en kalin oldugu (28 m.) Alacaagzinda yapilan sondaj (No.
1) dan ¢ikan karotlarda da ¢akillarin biiyiik ekseriyetini kalkerin tegkil
ettigini miisahede ettik. Ancak bu kalker ¢akillar1 daima gri renkte olup
hi¢ kirmizist mevcut degildir. Kalsit umumiyetle peltiomorf- kriptokris-
talindir ve kuars tanecigine raslanmaz. Ancak bazan o6yle kalker ¢akil-
lar1 mevcuttur ki, yapilarindan eski birer volkanit olduklar: anlagilir,
sOyle ki, volkanitin hamuru peltiomorf kriptokristalin kalsit, taneleri
ise (muhtemelen feldspat) umumiyetle kristalin kalsit vermistir.

Gre ¢akillarina taban konglomerasinin daha ziyade orta ve alt
kisminda raslanir. Orta kismindakiler umumiyetle arkoz gresi, alt
kisimdakiler ise, feldspatlarin kalsitlesmesi, biraz da limonitlesmesi
neticesi, kalker ¢imentolu grelerdir. Kuars taneleri ¢ok kere dalgali
sOniis gosterir. Tane biiytikligii 0,05 - ,03 mm arasinda degisir.

9 cm ¢apinda olan sondaj karotunda 5-6 cm kadar biiyiikliikte
cakillara raslanir. ARNI'ye gore (loc.cit.) ¢akil cap1 10 cm yi bulabilir.

Cakillarla mtimasil olarak, konglomeranin alt kisminda ¢imento
marnli veya kalkerli gre, {ist tarafta ise hemen daima kalkerden ibarettir.

Baremien greli kalkeri:

Alacaagzinda yapilan 1 numarali sondajin karotlarindan aldigimiz
numunelerden yaptigimiz inceksitler, bu kalkerin umumiyetle % 30
kadar, bazan da % 40-50 nispetinde, 0,02-0,7 mm ¢apinda kuars tan-
ecikleri ihtiva ettigini gostermistir. Bu taneler bazan yuvarlak, bazan
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da koseli hudutlar ¢ok kere dalgali sonme, nadiren de "Mortelstruktur”
gosterir. Kuars taneciklerinin biiyiikliik ve miktar, bakimindan sondaj
karotu imtidadinca degismesi devamli degildir:

Derinlik (m) Tane biyiiklagi Hacim % desi
21,00 0,02 - 0,2 30
30,00 0,03-0,4 40 - 50
35,00 0,02 -0,2 25

Kriptokristalin halde olan kalsitin ¢ok kere bir feldpat tanesi sek-
linde bulunmasi bunun feldspatlarin kalsitlesmesi neticesi meydana
geldigini acgiklar. Nadiren de heniiz kalsitlesmemis plajioklas tanesine
raslanir.

Kalsit icinde umumiyetle ufak bitiim birikintileri vardir ki, bunlar
tasa gri rengini verir.

Velibey Greleri:

Zonguldak havzasinda RALLI'nin (loc.cit.) "facies meridiona” inde
bulunan ve umumiyetle stratifikasyon gostermiyen bu taslarda fosil de
goriilmez. ARNI (loc.cit) bu grelerin iginde Aptiene ait bir Ammonit
bulmus oldugundan ve Ilisuda 350 m olan kalinliklarinin W ve S isti-
kametlerinde azaldigindan bahseder.

Ba taslar karakteristik sarimtirak beyaz, sari, kahve rengi hatt4 ba-
zan kirmiziya yakin renktedir ve bu yiizden Velibey greleri diye isim-
lendirilmislerdir. Taneler ekseri kii¢ciik olmakla beraber (0,05-2 mm)
¢aplar bazan I-2 cm vyi, nadiren de, konglomeratik bir durum arzeden
kisimlarda, 3-3,5 cm yi bulur.

Velibey grelerinden ince kesit ve parlatma yaparak tetkik ettigimiz
numuneler Zonguldak-Gobii yolunda karbonifer kontaktina yakin
bolgeden ve birde Ilisu civarindan alinmigtir. Birincilerin ortalama tane
biiyiikliigii 0,2 mm olup, yogunluk- 2,32-2,40 arasindadir. Ince kesitte
bazan dalgali soniis gosteren biribirlerile yuvarlak hudutlarla kenetle-
nmis kuars taneleri, bunlar1 ¢ok kere lekeliyen limonit ve kah kuars
taneleri i¢inde, kah bunlarin ¢atlaklarinda bulunan ve miktarca fazla
olmayan opak mineral tanecikleri goriiliir. Limonitin kuars tanelerini
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lekelemesi bu tanelerin ilk nazarda hafif dekompoze feldspat oldugu
hissini verir.

Bazan idiomorf bile olan opak mineral taneciklerine gelince, parlat-
malarla yapilan inceleme bunlarin pirit olduklarini gostermistir. Ancak
bir parlatmada bu taneciklerden birinin fazla parlaklik ve biraz daha
koyu rengi ile digerlerinden ayrildig1 miisahede edilmis, mikrosimik
reaksiyonlarla da altin oldugu tespit edilmistir. Bu parlatmanin yapilmis
oldugu numunenin alinmis oldugu yerden, daha sonra, altin tahlili
yapmak maksadiyle numune alinmuis, tahlil neticesinde de ekonomik
kiymette olmayan bir altin miktarinin mevcudiyeti tesbit olunmustur.

Kuars tanelerini lekeliyen ve Velibey grelerine karakteristik renkler-
ini veren limonitin, hi¢ olmazsa bir kisminin, pirit taneciklerinin oksi-
dasyonu neticesi husule geldigi muhakkaktir.

Ilisu bolgesinden topladigimiz Velibey greleri numunelerine gelince,
bunlarda genel olarak yukaridakilere benzer, ortalama tane buyuklagi
0,05-2 mm arasindadir;2,28 den 2,28 e kadar yogunluk kiymetleri
tayin edilmis ve bu kiymetlerin limonit miktariyla miitenasip olarak
biiytidiikleri tespit olunmustur.

Bu numunelerden yapilan kesitlerde kuars tanelerinin hudutlar:
boyunca umumiyetle ince bazan da kalin ve 4deta ¢imento vazifesini
goren limonitli bir kil miisahede edilir. Kanaatimizce bu feldspatlarin
dekompozisiyonu neticesi husule gelmistir. ARNI (loc.cit) bu grelerden
bahsederken "Cimentés par des argiles ou par des matieres légérement
silisifiées" der.

Yukarida Velibey grelerinde kuars tanelerinin bazan biiyiik ¢aplar
arzettigine isaret etmistik. Bu takdirde biiyiik ¢apli kuars taneleri ar-
asinda kiigtikler adeta ¢imento roliinii oynar. Bunevi biiyiik taneler de
dalgali soniisten baska arasira "Mortelstruktur” da gosterirler. Yine
boyle biiyiik ¢apli kuars taneleri ihtiva eden Velibey grelerinde pek
nadiren, dekompoze feldspat taneleri miisahede edilir.

"Yesil Greler" ( Griinsandstein ):

Velibey greleri {istiine gelen bu taslar ihtiva ettikleri glaukonit netice-
si aldiklar1 koyu yesil il4 siyah renk ytiziinden ARNI (loc. cit) tarafindan



114

"Griinsandtein” diye isimlendirilmisler ve Albien'e konmuslardir. Ve-
libey grelerinden esas farklar1 bol miktarda glaukonit ihtiva etmeleri
ve bir de, az da olsa, kalsitten ve bazan buna karigmig kilden muirekkep
olan bir ¢imentolar1 bulunmasidir.

Velibey grelerindeki ¢imento vazifesi goren limonitli kilin, feld-
spatlarin dekompozisiyonu neticesi husule gelmis oldugunu tahmin et-
mistik. Buna nazaran burdaki kalsit ve bazan bununla birlikte olan kil
¢imentosunun da ayni menseli olmasi icabeder. Hakikaten incekesitte
tektiik seklini muhafaza etmekle beraber, tamamen kalsitlesmis bazan
da marnlasmis feldspat tanelerine raslanir.

Glaukonit'e gelince, grelerimiz i¢inde bu mineral alisgilmis olan
kiirecikler halinde bulunuyorsa da, ekseriyetle gayrimuntazam sekill-
er arzeder; ancak hudutlar1 umumiyetle koseli olmayip yuvarlak¢adir.
Miktari tas hacminin % 25 ine kadar ytikselebilir, tane biytikliigii de 1
mm ye kadar ¢ikar. Ayn1 incekesitte rengi agik yesilden koyu yesile, hat-
ta siyaha kadar farklar gosterir ki, bu, kimyasal terkibin degisikligi net-
icesi olsa gerek. Pek hafif bir pleokroizma farkedilir. Klivaj goriilmedigi
gibi optik eksenler de elde edilemez. Iginde ekseriyetle tektiik, bazan ise
bolca kiigiiciik opak mineral tanecikleri goriiliir; bunlar manyetit olarak
tayin edilmistir. Bir feldspat veya biotit tanesinin yerini almisa benziyen
glaukonitte, manyetit tanecikleri de bol olup muayyen istikametlerde
dizilmise benzerler. Boyle bir durumda glaukonitin yerini aldig1 miner-
alde bol demir mevcut oldugu ve glaukonitin terkibine giremiyen demir
fazlaliginin demiroksidini husule getirdigi diisiintilebilir. Bu taktirde,
yerini vermis olan mineralin feldspat olmayip biotit olmas: daha akla
yakindir. Sunada isaret edelim ki, bu tanecikler miinhasiran glaukonit
icinde bulunmayip bazan kalsit icinde de goriiliir. Yapidan glaukonitin
ya kalsitle ayn1 zamanda veya daha evvel tesekkiil etmis oldugu netice-
leri gikarilabilmekte, bazan kalsitin devaminda glaukonitin mevcudi-
yeti goriilmektedir. Bu vaziyet bize, kalsitin feldspatlardan husule
geldigini kabul ettigimize gore, glaukonit i¢in de boyle bir mensenin
miimkiin olabilecegini diistindiiriiyor.

Glaukoni'tin tesekkiilii bir ¢ok miiellifleri aldkadar eden bir mesele-
dir. GALLIHER (12) bu mineralin biotitten husule geldigini miisahede
etmistir. Ancak, CORRENS'e gore ( loc. cit ), baz1 foraminiferlerin
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glaukonitle dolu oldugu diisiiniilecek olursa, bu mineralin yalniz bio-
titten husule gelmedigi neticesi ¢ikarilir. HADDING (13) glaukonitin
halihazirda da denizlerde umumiyetle 50-2)0 m derinlerde tesekkiil et-
tigine isaret eder. Nihayet TAKAHASHI ve YAGI'ye gore (25) glaukonit
echinoderm pisligi olarak da bulunur ve binnetice bazi foraminiferler-
in bu mineralle dolu olmalar1 ayni sekilde izah olunabilir.

Tetkik ettigimiz "Griinsandtein" larda fosile raslamadigimizi ve
bir de biotitin veya feldspatin yerini almis glaukonite rasladigimizi
diisiinecek olursak, grelerin i¢indeki glaukonit tesekkiiliiniin anorgan-
ik sekilde yer bulmus oldugunu kabul etmemiz icabeder. Yukarda da
zikrettigimiz tizre, GALLIHER'e gore glaukonit biotitten tesekkiil eder.
Biz de ayni seyi tesbit ediyor, fakat bu tesekkiiliin feldspattan da (or-
toklas) olabilecegini ileri siiriiyoruz.

Kretase grelerinin karbonifer "greleri” ile mukayesesi ve mengeler:

Kretase grelerinin en 6nemlileri yukarida izah ettigimiz "Velibey
greleri” ile "Yesil Greler" dir. Bu psamitlerin karbonifer "greleri” nden
bariz farki, sonuncular daima 6nemli miktarda feldspat, bazan da vol-
kanit taneleri ihtiva ederek arkoz, arkoz greleri ve grauvaklara tekabiil
ettikleri halde, kretase grelerinde feldspatin nadiren ve bu taktirde de
ancak tektiik olarak bulunusu tas tanelerinin ise mevcut olmayzisi, bin-
netice kretase grelerinin hakiki greler olusudur.

Aralarindaki bu biiyiik farka ragmen kretase grelerinin menseini
karbonifer "greleri" nde arayabiliriz. Esasen feldspatlarinin hemen he-
men daima dekompoze olmus ve 6nem sirasi ile, kaolin, kalsit, klorit,
silis ve limonit gibi minerallere tehaviil etmis olduguna isaret ettigimiz
karbonifer "greleri" nin taginma ve dis tesirlerle bu tahavviil mineral-
lerinden biiyiik mikyasta yikanarak, kretase grelerini meydana getirmis
olmalar1 pek akla yakin bir olaydir. Tane biiyiikliiklerini kiyaslarsak
kretase grelerinin daha ziyade Westfalien "greleri" kuarsindan husule
gelmis olduklarini da soyleyebiliriz.

Ancak "yesil greler" in tesekkiil sartlar1 "Velibey greleri” ninkine
nispetle biraz bagka olmustur. Velibey grelerinin ¢imentosunda ¢ok kere
miisahede ettigimiz limonit bu grelerin bazan oksidasyon sartlarinda
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tesekkiil ettigini acikladigi halde, "yesil greler" deki bol glaukonitte,
aksine, bu grelerin rediiksiyon sartlarinin hitkim stirdigi bir vasat-
da husule geldigini gosterir. Karbonifer "greleri” nin bazi kisstmlarinda
raslamis oldugumuz organik siibstanslar, bazi kisimlarda ise miisahede
olunan feldspatlarin limonitlesmesi, bu psamitlerin tesekkiiliinde de,
kretase grelerinde oldugu gibi bazan oksidasiyon, bazan da rediiksiyon
safhalari sartlarinin hitkiim stirmiis oldugunu meydana kor.

Son olarak, hipotetik gnaysl granit masifimizin Karbonifer greler-
inin tesekkiiliine sebep oldugunu, bunlarin sayesinde de kretase greler-
inin meydana geldik-

lerini tekrar edelim. Iste bu vaziyet bize, baglangicta koymus oldugu-
muz ve kimya elemanlar1 i¢in diisiiniilmiis LAVOISIER nin s6ziiniin je-
olojide de dogrulugunu hatirlatti. Kimbilir, bu greler belki bir zaman
kuarsit veya gnays haline girecekler ve belki bir "palingenes” neticesi
tekrar granit (migmatit) olacaklardir.

Sonug:

Zonguldak havzasindaki (sek. 1) rusubi kayaglarin esasini tegkil
eden Karbonifer ve Kretase formasiyonlarinin 6nemli bir kism1 psamit-
lerden miirekkeptir. Cok kere bunlarla birlikte psefitlere de raslanir. Her
iki kaya¢ hemen hic fosil ihtiva etmezler. Bu itibarla kiyaslama ancak
litoloji ile miimkiindiir. Simdiye kadar bu taslarin detayli mikroskopik
incelenmesi yapilmamis oldugundan bu etiid, kismen bagka kayaclara
da tesmil edilmek suretile, tarafimizdan yapilmis ve bilhassa asagidaki
sonuglar elde edilmistir. <Agir mineraller>in incelenmesi ileride baska
bir yazimizin konusu olacaktur.

1 — Kokaksuda Dinantien kalkeri i¢inde rastlanarak muhtelif je-
ologlar tarafindan <ampélite>, <chert> gibi isimler verilmis olan taslar
kuarsla kalsedon taneciklerinden miitesekkil olup <lydite> ve <kie-
selschiefer> definisiyonlarina uyarlar. Tesekkiilleri siinger spikiillerinin
birikmesi, bir yandan diagenez erimesi ve kristallesme, diger yandan
kalkerlerin silislesmesi ile olmustur. Tiirkiyede simdiye kadar incelen-
mis diger kieselschieferler icinde yalniz radiolerler tespit olunmustur.

2 — Incelenen 3 Namurien profili de (Kokaksu, Kire¢lik, Kandil-
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li) petrografik bakimdan genel benzerlik gosterir: Psamit taneleri esasta
kuarsla feldspattan (alkalifeldspat ve asid plagioklas) miirekkeptir. Bin-
netice bu psamitlere arkoz greleri demek icabeder; bazan da kuarspor-
fir parcalarinin karigsmasiyla bunlar grauvak halini alir; yeryer miktarca
az, ¢ogu biotit, biraz da muskovitten miirekkep mika bulunur (Kireg-
lik profilinde biotit bazan yesildir); ¢cimento pek az olup, feldspatlarin
dekompozisyon minerallerinden tesekkiil eder. Kokaksu ve Kandilli
psamitlerinde kuars i¢inde bazan turmalin ignecikleri, yine Kandillide
kuarsin i¢inde nadiren apatit, biriki seviyede de sillimanit bulunur. Bu
psamitlerin minerallerinin menseini gnaysl bir granit kiitlesi teskil
eder. Kuarsporfir par¢alarinin da bu cins lokal bir epansmandan gelmis
olduklar1 tahmin olunur.

Psamitlerle sik sik alternans halinde bulunan pelitler, feldspat de-
kompozisiyonu mahsulii olan kil minerallerile, gayet kii¢iik kuars tan-
eciklerinden miirekkeptir. Tesekkiilleri, psamitlerinkinden, ancak dis
tesirlerin ¢ok daha miilayim olusu ile ayrilir.

3 — Kaya¢ mineralleri ve bunlarin miktar1 Westfalien'de Na-
murien'e nispetle umumiyetle ayn1 kalmakla beraber, genel bir tane
bliyliytisu tespit edilir. $oyle ki, burda kil sistleri pek nadirdir, psamit
taneleri Namurieninkilere nispetle daha biiyiiktiir ve sik sik ta kon-
glomeralar bulunur. Tane biiytikligli neticesi burda daha sik olarak
grauvaklara, bazan da arkozlara raslanir. Grauvaklarin tas kompozan-
lar1 kuarsporfir veya dasit, bazan da (Alacaagzi) andezitlerdir.

Konglomera ¢akillar1 umumiyetle kuars ve psamitlerle, daha na-
dir olmakla beraber, yalniz Kozlu katindan Karadon katina gecerken
goriilen konglomeralara inhisar (RALLI) etmeyiip, hemen daima rast-
lanan kuarsporfirden tesekkiil eder.

Westfalien psamit ve Psefitlerinin kompozanlarinin esas kisminin
da, Namurien <<Greleri>> minerallerinin mense olarak kabul et-
tigimiz gnaysli granit masifinden gelmis olduklar1 kabul edilebilir.
Namurien grauvaklarinin volkanitlerinin gelmis olduklar1 kuarspor-
fir epansimanindan bagka, Westfalien grauvak ve konglomeralarinda
raslanan kompozanlardan, bir de andezit <<kule>> sinin mevcudiyeti
anlagilir.
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Gnaysli granit masifi ile, kuarsporfir ve andezit epangmanlarinin is-
tikametleri hakkinda heniiz bir sey séylemek miimkiin degildir. Tesek-
kiilleri hakkinda da ancak, granitle kuarsporfinin NamurienXden eski,
andezitin ise muhtemelen Namurien ile Westfalien arasinda olmus old-
ugu soylenilebilir. Karbonifer se- dimanlarinin tesekkiilii esnasinda ba-

zan oksidasiyon, bazan da rediiksiyon sartlar:1 hitkiim siirmiistiir.

4— Taban konglomerasi ¢akillarinin esasini gri kalker (Karbonifer)
teskil eder, bazi gakillarin ise kalsitlesmis volkanitler oldugu miisahede
olunur. Daha ziyade orta ve alt kisimlarda bol miktarda psamit ¢akillar
mevcuttur. Cimento da ¢akillar1 mevcuttur. Cimento da ¢akillarin 6zel-

liklerine uyar.

5— Alacaagzi Baremien kalkeri ortalama % 30 kuars tanecigi ihtiva

ettiginden greli kalker denmek icabeder.

6— Kretase grelerinin en 6nemlilerini teskil eden <<Velibey gre-
leri>> ile <<Yesil greler>> in karbonifer psamitlerinden bariz farki ne
feldspat, ne de volkanit tas taneleri ihtiva etmemeleri ve binnetice haki-

ki grelere tekabiil etmeleridir.

Velibey greleri ¢ok kere pirit tanecikleri ihtiva eder. Kismen bun-
larin oksidasiyonu ile limonit husule gelir ve tas karakteristik kahveren-
gi-sar1 bir renk alir. Bu greler pek nadir olarak altin tanecikleri ihtiva
ederler.

<<Yesil greler>> Velibey grelerinden mebzul glaukonit muhtevasi
ile ayrilirlar. Bu mineralin tesekkiiliiniin anorganik oldugu ve biotit’ten
olabilecegi gibi (GALLIHER), feldspat'tan da (ortoklas) husule geld-
igi ileri stiriilmustiir. Yesil grelerin rediiksiyon sartlar: altinda tesekkiil

etmis olmalarina mukabil, Velibey grelerinin tesekkiiliinde ¢ok kere
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oksidasiyon sartlar1 da hiikiim stirmiistiir. Her iki grenin bilhassa West-
falien psamit ve psefitlerinin iyice yikanmis minerallerinden husule

geldigi tahmin olunur.



Sedimentpetrographische Untersuchung im
Steinkohlenbecken von Zonguldak (Turkei)

(Uebersetzung der Zusammenfassung des tiirkischen Textes)

O. BAYRAMGIL ')

Unter den hauptsaechlich der Karbon-und Kreideformation ange-
hoérenden Sedimenten des Beckens von Zonguldak (s. Figl) spielen die
Psammite eine wichtige Rolle. Ofters finden sich mit diesen auch Psephite
vor. Beide Gesteinserten enthalten sozusagen keine Fossilien, sodass die
Bestimmung der Schichten nur lithologisch moglich ist. Da bis jetzt eine
ausfiihrliche mikroskopiche Untersuchung dieser Gesteine fehlte, unter-
nahmen wir eine derartige Untersuchung mit Zuziehung anderer Gestein-
sarten dieses Gebietes. Die dabei erzielten Hauptergebnisse werden unten
zusammengefasst. Die Ergebnisse einer systematischen Untersuchung der
in diesen Psammiten vorkommenden Schwermineralien werden spaeter
veréffentlicht.

1. Die sich in Zonguldak bei Kokaksu in den Dinantien- kalken fin-
denden und von verschiedenen Geologen als "ampétite” "phtanite” oder
auch "chert" benannten Gesteine sind aus Quarz und Chalcedon gebildet
und entsprechen der Definitionen von Lydit und Kieselschiefer. Sie ver-
danken ihre Bildung der Anhaeufung von Spongienstacheln, diagenetische
Auflosung und Auskristallisation auf der einen Seite, Verkieselung von
Kalken auf der anderen. In den untersuchten Kieselschiefer aus der Tiirkei
wurden bisher nur Radiolarien festgestellt.

2. Alle drei untersuchten Namurprofile (Kokaksu, Kireglik, Kandil-
li) zeigen in petrographischer Hinsicht im Allgemeinen eine weitgehende
Aehnlichkeit Die Psammitkorner bestehen in der Hauptsache aus Quarz
und Feldspat (Alkalifeldspat und saurer Plagioklas) folglich miissen diese
Gesteine als Arkosensandssteine bezeichnet werden: manchmal kommen
Quarzporphyrstiickchen hinzu, sodass dann diese Gesteine zu Grauwack-

1) Eingegangen: 15 Febr. 1949
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en werden; ofters enthalten sie etwas Glimmer, und zwar viel Biotit und
wenig Muskowit (im Profil von Kireglik ist der Biotit manchmal griin); Ze-
ment ist nur wenig vorhanden und besteht aus den Zersetzungsprodukten
der Feldespate.

Turmalinnaedelchen finden sich manchmal im Quarz in den Psammit-
en von Kokaksu und Kandilli; selten beobachtet man Apatit und in einigen
Niveaus Sillimanit im Quarz in Kandilli ein Granitmassiv mit Gneiss kann
als Ursprungsgestein dieser Psammitmineralien betrachtet werden; die
Quarzporphyrstiickchen miissen dagegen von einer lokalen Ergussmasse
dieses Gesteins herriithren.

Die oft mit den Psammiten in Wechsellagerung anzutreffenden Pelite
werden aus Tonmineralien und winzigen Quarzkornchen gebildet; diese
Tonmineralien sind als Zerzetzungsprodukte von Feldspaeten anzusehen.
Die Bildung dieser Pelite unterscheidet sich von derjenigen der Psammite
nur durch die Sedimeritationsbedingungen.

3. Die Art und das Mengenverhaeltnis der Gesteingemengteile des
Westphal bleiben denjenigen des Namur aehnlich; es ist aber eine allge-
meine Kornvergrésserung festzustellen, sodass hier die Tonschiefer ae-
usserst selten, die Psammitkorner verhaeltnismaessig gross und Psephite
haeufiger sind. Infolge der Kornvergrosserung sind unter den Psammiten
manchmal Grauwacke und ofters Arkosen feststellbar. Die Gesteinsstiick-
komponenten der Grauwacken werdan durch Quarzporphyre oder Dacite,
manchmal auch durch Andesite ( Alacaagzi ) gebildet.

Die Gero6lle der Konglomerate bestehen im Allgemeinen aus Quarz und
Psammiten, weniger aus Quarzporphyr. Diese letzte Gerolleart ist jedoch
nicht. nur, wie RALLI angibt, auf die sich zwischen dem <Houiller moyen>
und der <<Etage supérieure>> befindennden Konglomerate beschraenkt,
sondern ziemlich tiberall anzutreffen.

Der Hauptanteil der Psammit-und Psephitkoponenten vom West-
phalien kann, wie fiir die Minerallien der <<Namursandsteine>>angenom-
men, als von einem gneissfithrenden Granitmassiv stammend betrachtet
werden. Ausser den Quarzporphyrergiissen aus wechen auch die Vulkan-
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itstiicken der Namurgrauwacke stammten, kan von den Komponenten der
Grauwacken und Konglomerate des Westphalien auf die Anwesenheit auch
einer Andesitmasse geschlossen werden.

Uber die Richtung des obengenanten Plutons, sowie der Quarzpor-
phyr und Andesitergiisse kann einstweilen ausgesagt werden. Betreffend
ihres Alters ist lediglich zu sagen, dass der Granit und Quarzporphyr vor
dem Namur, der Andesit wahrscheinlich zwischen Namur und Westphal
gebildet worden sind.

Waehrend der Bildung der untersuchten Karbonsedimente lierrsehten
teils Oxydations, teils Reduktionsbedingungen.

4. Die Gerolle des an der tiber das Karbon transgredierenden Kon-
glomerats bestehen hauptsachlich aus grauem Kalk (Karbon); manche
Gerolle bestehen auch aus kalzitisierten Vulkaniten. In der Mitte und gegen
unten sind zahlreiche Psammitgerélle anzutreffen. Das Zement entspricht
der Beschaffenheit der Gerolle.

5. Der Barremienkalk von Alacaagzi enthaelt durchschnittlich 30 %
Quarzkoérnchen und muss danach als sandiger Kalk bezeichnet werden.

6. Die <<Velibeysandsteine> und die <<Griinsandsteine>> bilden
die winchtigsten Kreidesandsteine. Diese Gesteine enthalten sozu- sagen
keine Feldspaete und Gesteinsstiicke, sodass sie als wirklich Sansteine bez-
eichnet und von den Psammiten des Karbons scharf getrennt werden kon-
nen.

Die Velibeysandsteine enthalten 6fters Pyritkornchen; teilweise durch
die Oxydation derselben bildet sich Limonit, und die Psammite nehmen
eine cliarakteristisch gelbe bis braune Faerbung ein. Aeusserts selten trifft,
man Goldkornchen in diesen Gesteinen.

Die Griidsandsteine unterscheiden sich von den Velibeysand- steinen
durch ihren hohen Gehalt an Glaukonit. Es warde dabei festgestellt, dass
dieses Mineral auf anorganischem Wege gebildet wurde und zwar geht es
aus Biotit (GALLIHER) und Feldspat hervor.

Waehrend der Bildung der Griinsandsteine herrschten Reduk-
tionsbedingungen; dagegen fanden waehrend der Velibey sandsteine mehr
Oxvdationsvorgaenge statt. Vermutlich verdanken beide Sansteinarten ihre
Bildung hauptsaechlich der Erosion und Aufbereitung der Psammite und
Psephite des Westphal.
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Istanbul civarinin paleozoik arazisine dair
yeni miisahedeler

Ismail YALCINLAR ')

[stanbul civarinda tetkikler yapan miielliflerin "Trakya Serisi" nin
menge ve yasl hakkinda ileri siirdiikleri goriisler umumiyetle birbirinden
ayrilmaktadir. W. PENCK (1) bunlarin Alt-devondan Ust devona kadar
devam eden bir kara tesekkiilii oldugunu kabul etmistir. Bolgede tafsi-
latl: etiidler yapan W. PAECKELMANN (2) ve diger bazi jeologlar ayni
formasyonu Ust-devona ait bir deniz tesekkiilii olarak gostermektedirler.
Eskidenberi yakindan tetkik etmege calistigimiz bu seri ile Cebeci dere-
si mevkiinde meydana ¢ikan mavi kalkerlerin saha ve sinirlar1 daha evvel
yaymnlanan makalemizin jeoloji haritasinda tespit edilmistir. Ayn1 bolgede
daha sonra yaptigimiz arastirmalarda da asagida a¢iklanan enteresan fosil
yataklar1 goriilmiis ve bunlara ait yeni bilgiler toplanmustir.

Istanbul'un 10-20 km Kuzeybat1 tarafinda bulunan Paleozoik arazisi
killi ve mikal1 sist, grauvak, gre bir de kismen billurlu mavi kalker ve kalk-
erli tiiflerden miitesekkildir. Cebeci vadisinde meydana ¢ikan billurlu mavi
kalkerler, uzunlugu 5, genisligi de 2 km olan muayyen bir sahada goriilmek-
tedir. Burasi ayni zamanda, paleozoik sist ve grelerden miitesekkil yiiksek
sirtlarla ¢evrilmis gukur bir alana tekabiil eder. Umumiyetle 40-150 metre
irtifalar1 arasinda goriilen mavi kalkerlerin kalin ve kivrimli tabakalar1 yer
yer bazi andezit filonlar1 tarafindan katedilmistir. Bu kalkerlerin hemen her
tarafta fosilli oldugu goriilmektedir. Simdiye kadar tespit edebildigimiz bazi
fosil yataklarinda mubhtelif Brachiopod, Gastropod, Koray ve Krinoid'ler
bulundugu gibi, ince kesitlerde de ¢cok miktarda Ammodisco ve Endothy-
ra'lar goriilmektedir. Bunlardan simdiye kadar Syringopora'larla diger bir
kisim mercanlar tayin edilebilmistir. Paris Univesitesinden J. ALLOITEAU,
gonderdigimiz Koray nevileri arasinda Vizeene ait espeslerden Lithostro-
tion Martini M.EDW, ve H. (=Lithodendron fasciculatum PHILL., Mc-

1) Istanbul Universitesi cografya dogenti. Makale 30 Ekim 1930 da alin-
mustir.
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COY, LONSDALE vs.)lar1 tespit ve tayin etmistir. Diger taraftan yine onun
tayinlerinden sonra, Syringopara'larin da Syringopora ramulosa ve Syrin-
gopora geniculata PHILL. olduklar1 anlagilmigtir. $u halde, ad1 gegen mavi
kalkerlerin ve ayni yerdeki kalkerli diger formasyonlarin Altkarbonifer'e ait
olabilecegi tesbit edilmis bulunuyor. Mevcudiyetleri ile fosilli noktalar: ve
fosilleri tarafimizdan goriilen bu araziye ait Brachiopod, Gastropod, Kri-
noid vs... gibi diger fosillerin tayini i¢in de Mme. M.E. CHAPUT c¢aligmak-
tadir. Bu tayinlerle bundan sonra yapilacak arazi tetkikleri ad1 gecen seride
bazi seviyelerin ayrilmasina imkan hazirlamis olacaktir.

Yukarda tarif edilen mavi kalkerler yer yer koyu kahve renkli ve ¢ok
fosilli killi tiiflerin altinda bulundugundan arazinin temelini tegkil ediyor-
lar. Tabakalar umumiyetle Giineydogu-Kuzeybat:1 dogrultusunda uzanan
ve giiney kenarinda, ayni dogrultuya uyan bir fayla tahdit edilmis biiyiik
bir antiklinal meydana getirmektedir. Bu antiklinal, mavi kalkerleri ¢eviren
ve evvelce Trakya serisi olarak adlandirilmis olan killi ve mikals sist, bir de
grelerin aginmasindan sonra meydana ¢ikmustir. Ortii tabakalari, bir kismi
killi sistler, digeri de mikal1 greler olmak iizere baslica iki fasiyes halinde
gorillmektedir. Bunlar Bat1 ve Giineybatiya dogru gidildikge iri elemanl
grelere karigmaktadirlar. Bunlarin tabakalarindaki tektonik durum, alttaki
kalkerlerin tektonik durumuna uymaktadir. Biitiin bu hususiyetler, kalk-
erlerin tistiinde bulunan sist ve greli formasyonlarin da Karbon yahut
Permo-Karbon'a ait kara tesekkiilii olabilecegini gostermektedir.

Hiilasa, elde edilen yeni bilgilere gore, ad1 gegen kalkerlerin Alt Kar-
bonifer'e, bunlarin iizerinde bulunan Trakya serisinin de yine Karbonifere
yahut Permo-Karbonifer'e ait olduklar1 anlagilmaktadir. Bu miisahedeler
mintakadaki Paleozoik arazisi tizerinde bu bakimdan yeni tetkikler yapil-
masini icabettirmektedir ki, bu husus, hazirlamaga ¢alistigimiz etiidiin
mevzuunu teskil edecektir. Tetkik edilen Paleozoik arazisinin Ortii tab-
akalar1 hakkinda da simdilik su hususiyetle kayit edilebilir: Paleozoik arazi
Kuzeyde Ust-kretase, Oligosen ve Neojen, Bat1 ve Giineybatida Eosen, Is-
tanbul'un Bat1 ve Giiney tarafindan da Tortonien, Sarmasien ve karakteris-
tik fosilleri ihtiva eden Pontien tabakalari ile 6rtillmiistiir.



Nouvelles observations sur les terrains paléoziques
des environs d'Istanbul

Ismail YALCINLAR

Les opinions sur 1'origine de la <<Série de Thrace>> se trouvant a
1" Ouest et au Nort d'Istanbul, différent suivant les auteurs. D'aprés W.
PENCK (1), la Série de Thrace est une formation continentale d'age Dévo-
nien inférieur-Dévonien supérieur et ne contient que des traces de tiges de
plantes. W. PAECKELMANN (2) qui a fait des études détaillées dans cette
régione certain autres géologues la considerent comme une formation d'age
Dévonien supérieur et méme en partie Dévonien moyen En outre, d'apres
PAECKELMANN, I'origine de cette série est marine.

Les limites de cette série, affleurements de calcaire bleu paléozoiques
dans la vallée de Cebecideresi et d'autres formations plus jeunes couvrant
cette série avaient été montrées sur notre carte géologique annexée au pre-
mier article (4). Les recherches que nous avons faites plus tard dans la ré-
gion de la Série de Thrace, nous ont permis de découvrir des gisements
fossiliferes. Dans la région paléozoique s'étendant a 1'Ouest d'Istanbul, a
10-20 km, les principales formations sont des calcaires bleus, des tufs cal-
caires marrons legérs, des schistes argileux et micacés, des grauwackes, des
grés et des conglomérats.

Les calcaires bleus affleurent dans la vallée de Cebecideresi sur une lon-
gueur de 4-5 km de I'Ouest et sur une largeur de 2 km environ, du sud vers
le Nord. Dans cette

localité un petit bassin, entouré par de hautes croupes et des collines
schisteuses, a été formé dans les calcaires bleus affleurant de 1"altitude de 40
m Jusqu'a 150 m. Ces calcaires massifs et cristalisés plus foncés vers le bas,
sont traversés par des veines de calcite. En outre quelques filons d'andésites
se prelongent dans ces calcaires les dans les schistes micacés voisins. Les cal-
caires bleus sont, partout, fossiliferes. Dans certains gisements se trouvent
divers Brachiopodes, des Gastropodes, et des Polypiers et des Crinoides et
dans les coupes minces de ces calcaires, on voit beaucoup de
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Ammodiscus et d'Endothyra. Parmi eux ont été déterminés des
polypiers et certains Syringoporas que j'avais receueilli dans les carrieres
ouvertes dans les vallées de Cebecideresi et de Taslikece-Deresi. D'apres
la détermination de M. J. ALLOITEAU, il existe parmi les polypiers des
Lithostrotion Martini M. EDW. et H. (=Lithodendron fasciculatum PHILL.
MCOY, LONSDALE etc.) caractéristiques du Viséen. D "autre part, d'apres
lui, les Syringoporas sont, (avec réserve) des Syrigopora ramulosa et des
Syringopora geniculate. La formation en question doit donc étre carbon-
ifere. D'autres fossiles (Brachiopodes, Gastropodes et, Crinoides), en voie
de détermination par Mme M. CHAPUT, montreront plus en détail les
divers niveaux paléontologiques. Sur les croupes de la vallée de Taslikege
deresi, les couches de calcaires bleus fossiliféres se trouvent au-dessous de
schistes argileux micacés et de tufs marrons argileux en partie calcaires et
tres fossiliferes.

Les tufs marrons marneux rappelant un volcanisme ancien sousmarin
affleurent surtout sur les croupes se trouvant a 400 et. 700 m a l'ouest de
Cebecikdy. Les croupes arrondies sont formée en partie par ces tufs; leurs
couches sont irréguliéres, leur épaisseur ne dépasse pas 20 m; cette forma-
tion affleure das les parties supérieures des carriéres ouvertes dans le bas
de la vallée de Taslikece-Deresi. Nous avons recueilli des Brachiopedes, des
Crinoides et des Polypiers. Ces couches fossiliféres datent également du
Carbonifere; elles sont recouvertes par des couches de schistes argileux et
micacés.

Les schistes présentent deux faciés principaux: ['un est celui de schistes
argileux, | "autre est plutot celui des schistes gréseux et micacés. Les premiers
se voient surtout sur les croupes etourant le village de Cebecikdyii et sur
les plateaux s'étendant au sud des carriéres; ils contiennent ¢uelques rares
emreintes de tiges de plantes et des petits cailloux roules de quartz. Les
schistes micacés et les greés fins micacés se voient plutot dans la vallée de
Cebeci-Deresi et sur les croupes de Uzunca-Ova et Biiylik-Derbent, plus
a 1'Quest; ils passent parfois a des couches de conglomérats quartzeux a
élements fins. Les couches de schistes, de gres et de grauwackes s'allongent
comme les calcaires bleus, du SE vers le NWj; mais ils sont plus plissés que
les calcaires. Les conglomérats de la Série de Thrace affleurant surtout, a
Uzunca-Ova et Biiyiikderbent, a 1'Ouest, et dans les croupes de Petnahor,
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au Nord. Une partie des schistes argileux et micacés se trouvant, sur les
calcaires viséens @ 700 m a 1'Ouest, et au Sud du village de Cebecikdyii, est
probablement carbonifére. L'existence de traces de plantes, de conglom-
érats et de formations bréchiques montre qu'une grande partie de la Série
de Thrace doit étre d'origine continentale; elle est peut étre partiellement
Carbonifere ou bien Permo-Carbonifeére.

La région des schistes gréseux et des grauwackes en question, est en
contact avec les terrains du Dévonien moyen et supérieur et les calcaires
noduleux et les schistes siliceux des environs d'Istanbul, a 1'Est et au Nord.
Ils sont limités, entre Sariyer et Agagli par la formation complexe (tuf vol-
canique et calcaire) fixée par E. CHAPUT (3). Les limites entre le terrain
du Crétacé Supérieur et de la formation paléozoique sous-mentionnée cor-
respondent partiellement a une ligne de contact anormal. Dans les couches
de la série du Crétacé Supérieur, il ne peut s'agir de plissements serrés.

La série paléozoique en question est recouverte, au Nord, par les couch-
es de Néogene et en partie par des sédiments oligocénes et éocenes. La lim-
ite entre le Paléozoique et 1'Eocéne est, en général, une limite d'érosion,
vers 1'Ouest et le Sud- Ouest. Au Sud, le terrain paléozoique est couvert,
plutot par des sédiments sarmatiens; ailleurs, il est resté, partiellement,
au-dessous du Tortonien de Camurluhan et du Pontien de Cukurcesme, a
1'Ouest d'Istanbul. Les fossiles recueillis par nous dans les carrieres de sable
de Cukurcesme présentent une faune pontienne; parmi eux, il y a divers
molaires et des défenses de Mastodont sp., des molaires de Rhinoceros, des
molaires de Hipparion gracilée, des molaires, des cornes et des fragments
de machoire inférieure d'une Antilope, divers ossements et vertébrés de
poissons, des fragments de carapace de Tortue et enfin une molaire de Car-
nassier et d'autres ossements encore indéterminés.
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Giiney Anadolunun baz1 Ust Devon Koray ve
Stromatoporoidleri hakkinda

C. UNSALANER ')

Ozet: 1943 senesi yazinda Adana bolgesinin Ust Devon tabakalarindan
topladigim Koray, Stromatoporoid ve Bryozoalar: muhtevi fosillerle, Dr. Blu-
menthal 'in bu ve Toroslarin diger bazi bolgelerinden getirdigi bazi Ust Devon
fosilleri tarafimdan tetkik edilmis ve ilerde nesredilecek olan bir katalog hazir-
lanmistir. Degisik ve enteresan tipleri ihtiva eden Saimbeyli (Adana) faunas:
Krinoid, Trilobit ve pek ¢ok Brachiopod fosillerini de ihtiva etmektedir. Bu
yazidan maksat, yeni bir cins ile bazi yeni nevileri tamtmaya ¢alismaktir.

Tetkik edilen Ust Devon faunasi NE Fransanin Boulonnais, Hindistanin
Chitral ve NW Kanadanin Mackenzie nehri bolgesinin Ust Devon faunast ile
yakin bir benzerlik gostermektedir.

Bu yazida tasvir edilen numuneler M.T.A. Enstitiisii miizesinde mahfuz-
dur.

Some Upper Devonian Corals and Stromatoporoids
from South Anatolia

C. UNSALANER?)
1. Introduction:

The detailed results of my investigations on the Upper Devonian Cor-
als, Stromatoporoids and Bryozoa from South Anatolia are to be published
later. The object of the present paper is to deal with mainly new speeles to
make them available. The specimens described and figured are preserved in
the Museum of the M.T.A. Institute, Ankara.

1) M.T.A. Enstitiisiinde Paleontolog. Bu teblig 24 Subat 1950 tarihinde
yapilmis, makale 15 Aralik 1950 de alinmustir.

2) Paleontologist, M.T.A. Institute. Presented before a session of the
Geol. Soc. in 24 Feb. 1950. Manuseript received Dec. 15 1950.
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Aphraxonia gne. nov.

Genoholotype: Aphraxonia taurensis *) sp. n. Specimen No. 74, about 3
km SE of Kazikli kéy, Saimbeyli, Adana, author's collection.

Diagnosis: Siniple, subcylindrical, rugose corals with strongly dilated
wedge-shaped septa. The cardinal and counter septa are in perfect continu-
ity forming an axial septum bisecting the coral and dilating axially to form
a very large columella. Most of the other major septa reach the columella
and coalesce with it. The minor septa also wedge-shaped, are thinner and
do not attain more than half the length of the major. The tabularium is
occupied by sniall, strongly arched tabellae which form successive floors
raised steeply towards the periphery and also towards the axis of the cor-
al. Small, globose dissepiments constitute a very narrow dissepimentarium
partly masked by sclerenchyme.

Remarks: The genus Aphraxonia and the type species, A. taurensis are
founded on a single, small specimen. When more material is available some
modifications of the generic diagnosis and description of the species may
be found neeessary. The outstanding characters of the genus are the well
separated wedge- shaped septa, the conspicuous columella, and the cysti-
phylloid character of the transverse tissue.

3) Taurus, mountains in Southern Anatolia.
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Aphraxonia taurensis sp. n.

Holotype: Specimen No. 74, about 3 km SE of Kazikli kéy, Saimbeyli,
Adana, author's collection.

Diagnosis: As for genus.

Description: The holotype is a small, slender, conical coral almost cy-
lindrical in form and only slightly curved. It is complete except for the
proximal point which is missing. The side of the coral exposed rounded
edges of the septa but this is almost certainly due to the destruction of the
epitheca. The very shallow, poorly preserved calice displays the slightly ex-
ert, somewhat nodose distal edges of the septa.

Transverse section: There are 22 wedge-shaped major septa. The car-
dinal and counter septa are conjoined and form an axial septum bisecting
the section and swelling out at the axis to form a large columella ellipti-
cal in section measuring 2 mm in its larger and 1 mm in its shorter axis.
Running through this columella the undilated part of the septum is visible
as a thin, light coloured line with a dark border. Most of the other major
septa reach the columella and coalesce with it; they attenuate towards the
axis but dilate again to some extent at the axial edges. The minor septa are
noticeably thinner than the major and seldom attain half the length of the
latter, while unlike these they do not dilate at their axial edges. Both minor
and major septa show a clear, light, median line bordered by fibrous tissue
which appears to be formed of small featherlike laindles of trabeculae set
at right angles to the sides of the septa and expanding outwards away from
the median line. At the periphery of the coral the septa are united more or
less by sclerenchyme to form a narrow stereozone. The peripheral edges of
all the septa are rounded in a manner reminiscent of costae in hexaeorals.
Between the septa intersections the transverse tissue are seen, these are
more Crowded towards the periphery than elsewhere. Between the major
and minor septa the intersections of the tabellae might well be taken for
intersections of dissepiments.

Longitudinal section: The axial region is occupied by the columella. On
both sides of this are seen numerous, small, strongly arched tabellae re-
sembling dissepiments. Near the peripliery of the coral and again near the
columella they are vertical or almost so, but between these positions they
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are more or less horizontal. Thus they form concave floors on both sides of
the columella (P1. 1, fig. Ib). The dissepiments, wihch are very few and very
small, form only a narrow dissepimentarium which is masked to a great
extentby the sclerenchyme of the stereozone.

Dohmophyllum WEDEKIND 1923, pp. 29—33

Genoholotype (by monotypy): Dohmophyllum involutum WE-
DEKIND, p. 30, text-figure 7, Lower Middle Devonian Auburg, near Gerol-
stein, Eifel District, Germany. See also WEDEKIND 1924, p. 76, text-fig.
108 and HILL, 1942, p. 236.

Diagnosis: Rugose corals typically simple and typically of large size in
which there are numerous long septa, a narrow tabulairum and wide dis-
sepimentarium. The axial ends of the major septa usually rotate and in-
tertwine at the axis and the minor are only a little shorter than the major
but both vary in length. The septa are dilated and are usually carinate. The
tabularium is occupied by very closely set, inconiplete, flattish tabellae ar-
ranged in irregular floors, and the dissepimentarium is built up of small,
steeply inclined dissepiments.

Remarks: Dohmophyllum approaches in many characters those of
Acanthophyllum DYBOWSKI (3, p. 339) and Eddastraea HILL (9, p.
147, a plocoid Acanthophyllum) but differs from these genera in having
more crowded tabellae and in the absence of the deep funnel shaped axial
through.

Dohmophyllum pamiri *) sp. n.
Holotype: Specimen No. 54, about 3 km. SE of Kazikl1 K6y, Saimbeyli,
Adana, author's collection.
Diagnosis: Feebly compound Dohmophyllum of plocoid habit.
Description: The holotype, up to the present the only specimen known,
measures 6 cm X 5 cm x 3 cm and consists of 3 or 4 corallites, the largest of

which is approximately 5 cm in cliameter. There are in all about 90 septa.
The major and minor are equally dilated and carinate and both series vary

4) After prof. H. N. Pamir, Istanbul University.
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in length; in fact it is not everywhere easy to distinguish between the mem-
bers of the two orders. The septarun almost straight until the major enter
the tabularium, where upon these twist in a complex vertical manner and,
with the tabellae, form a compact axial structure. Some of the septa near
the periphery appear to split vertically and thus give rise to the lateral disse-
piments. The tabularium measures approximately 7,5 mm. The very closely
packed tabellae are extreemly small, nearly flat or only slightly arched, and
are indifferently inclined, some being horizontal and others steeply sloping.
The longitudinal section also shows irregular intersections of the twisted
axial ends of the septa. The dissepimentarium has a width of about 25 mm.
The dissepiments are small, fairly uniform, and moderately well arched.
They become progressively more steeply inclined as they approach the tab-
ularium.

Phillipsastraea d ORBIGNY 1849, p. 12

Genolectotype (see EDWARDS & HAIME 1850, p. LXXI): Astraea
hennahi LONSDALE, 1840, p. 697, pl. lviii, figs. 3, 3b only; (probably non
3a) = Astraea hennahi LONSDALE, PHILLIPS, 1841, p. 12, pl. vi, figs. 16
X a, 16 ¥ b, not, pl. vii, fig. 15 D. See SMITH 1917, p. 284, and LANG &
SMITH, 1935, p. 556, for a discussion of the genus.

Diagnosis: Cerioid or typically plocoid rugose corals in which the cor-
allites are separated by degenerated epitheca or are united by their dissepi-
mental tissue. In the plocoid form the septa of contiguous corallites may be
confluent or abutting or may be separated by dissepiments. The septa dilate
at the border of the tabularium and here the minor septa end; the major
extend to or near to the axis of the corallites. The dissepimental tissue is
strongly developed and the dissepiments forming the wall of the tabulari-
um are often of the horse-shoe type. The tabulae are horizontal and may or
may not be divided into an axial and periaxial series. There is no columella.

Remarks: The corals of this important genus, wich had a wide distribu-
tion in the Devonian system, vary considerably both in size and in struc-
ture. The species have been described under different generic names by var-
ious authors. LANG & SMITH (1O, p. 557) include it under Phillipsastraea,
Medusophyllum, Pachyphyllum, Smithia and Streptastraea. I consider,
however, the genus Paehyphyllum may be usefully retained.
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Phillipsastraea adanensis °) sp. n.

Holotype: Specimen No. 43, about 2 km SW of Hanyeri Village,
Saimbeyli, Adana, author’s cellection.

Paratype: Specimen No. 62, Belenkéy, Feke, Adana, Dr. Blumenthal's
cellection.

Diagnosis: Large phillipsastraea in which the corallites ure united by
their confluent septa or are separated by the dissepimental tissue and in
which the tabularium is bordered by horse-shoe dissepiments and occu-
pied by incomplete, flat or con vex tabulae and the septa do not reach the
axis.

Description: The corallum is markedly discoidal in form and cir-
cular in outline. The holotype is aproximately 10 cm in diameter and
3 cm high. The only paratype is about 27 cm in diameter and 4,5 cm
in height. The tabularia, many of which are oval in outline, measure
approximately 5 mm in diameter (the largest and most pronouncedly
elliptical individuals have a longer axis of 8 mm and shorter one of only
3 to 5 mm).The number of septa varies from 30 to 48 but those with
few septa are no doubt immature. It is noticeable that the talularia of
oval section possess the highest number of septa. The major septa are
distinctly dilated forabout 1 mm at the border of the tabularia but atten-
uate and become exceedingly thin on entering the tabularia and never
reach the axis of the corallites. The minor septa also dilate but not to the
same degree and not for the sime length of the major. They terminate at
the border of the tabularia. Both major and minor are minutely carinate
and in the dilated parts show a granular structure. Most of the tabu-
lae are horizontal, flat or more usually, domed but a few however are
strongly inclined. They are rarely, if ever, quite complete. The tabularia
are bordered by fairely large, well-formed horse-shoe dissepiments (pl.
I, fig. 4). Within this border in some places but not everywhere, small
inclined dissepiments of the more usual type are developed. Between
tabularia (which generally speaking are from 5 mm to 10 mm apart)
the dissepimental tissue is coarse and consists of horizontally disposed,
strongly arched vesicles.

5) Adana, a town in Southern Turkey.
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Remarks: Phillipsastraea adanensis differs from all other members of
this important genus. I have examined in its structural details. In some re-
spects, however, it approaches P, vesiculosa SMITH (1945, p. 42, pl. XXIII,
figs. 1-3, Upper Devonian, NW Canada). Both forms cake-shaped, flat-
tened colonies of moderate size and have tabularia of somewhat similar
dimensions. The major septa in P. vesiculosa are more strongly dilated and
more noticeably granular but, as in P. adanensis, the major septa are more
strongly dilated than the minor. The dissepimental tissue between the tab-
ularia is much the same in the two specles but the characters of the tabu-
lae are different; in P. vesiculosa the lumen is occupied by numerous small
strongly arched tabellae.

Spongophyllum EDWARDS and HAIME, 1851, p. 425.

Genotype ( by monotypy ): Spongophyllum sedgwicki ED- WARDS &
HAIME, 1851, p. 425; 1853, p. 422, pl. 56, figs. 2,2a-e, Middle Devonian:
Torquay, England.

Diagnosis: Cerioid or phaceloid rugose corals of which the major sep-
ta are well developed but the minor are poorly so. The septa are typically
separated from the walls by large, elongated dissepiments which are usually
uniserial and in some species not everywhere present.

Spongophyllum berenti ©) sp. n.
Holotype: Specimen No. 41, Macakal Dere, Konya.

Paratype: Specimen No. 65, Kaynarca, Konya. The specimen measured
originally 7 cm in diameter and 7 cm high.

Nos. 41 and 65 are both from Dr. Blumenthal s collection.

Diagnosis: Cerioid Spongophyllum with the septal structure like Co-
lumnaria. The dissepiments are occasionally absent or developed in two or
three rows in places. The tabulae are mostly complete and horizontal.

Description: The holotype is a part of a corallum originally measuring

4,5 cm in diameter and 3,5 cm high. The corallites, which vary from 4 mm
to 6 mm in width, are polygonal in form and separated by thin walls. The

6) After I. R. Berent previous General Director of the M. T. A. Institue,
Ankara.
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young corallites appear at the corners of the older ones. The septa ( major
and minor ) vary in number from 30 to 36. The major septa are noticeably
thin, straight on the whole, though insome corallites they may dilate a little
in approaching the dissepimentarium. The major septa never reach the axis
but leave a space of about 1 mm or 2 mm in diameter. The minor septa are
very short, reaching only the inner boundary of the dissepimentarium if as
far, and here and there they are apparently absent altogether. The dissepi-
mentarium, not everywhere well developed, is usually abouy 1 mm wide
and formed by somewhat globose, steeply inclined dissepiments of small
size, as in typical forms of Spongophyllum. The tabulae which sometimes
occupy the entire width of corallites are on the whole thin, complete and
horizontal.

Remarks: Spongophyllum berenti shows characters interme- diate be-
tween those of Columnaria GOLDFUSS and Spongophyllum EDWARDS
& HAIME, approaching the former rather than the larter in the character
of its septa. The presence of a fairly well developed dissepimentarium, how-
ever prompts us to place Spongophyllum berenti in the genus of Spongo-
phyllum.

We consider that Spongophyllum is derived from Columnaria. The gen-
otype of Columnaria bears some resemblance to Spongophyllum berenti.
In Columnaria sulcata however, the dissepimentarium is feebly and more
impersistently developed, the minor septa are more rudimentary and the
tabulae are more irregularly spaced, in some being overcrowded and also
together and in others wide apart, moreover they show some crumpling.

Gephuropora ETHERIDGE 1920, p. 60

Genolectotype (by monotypy): Favosites ( P Columnopora sic) duni
ETHERIDGE, 1920, pp. 56-60 explanation of plates xiv, fig. 2-5; pl. xv, figs.
1-2. Silurian or Devonian, Sponge Limestone?: Cavan, Murrumbidgee Riv-
er, New South Wales, Australia (Lower Middle Devonian see JONES, 1941,
p- 55).

Diagnosis: Massive, tabulate corals differ only from Favosites by the
presence of tubules within the walls. These tubes occur sporadically at the
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cornersand less frequently on the sides of the corallites. The walls are thin
or only slightly thickened. The acanthine septa are short, the tabulae are
close together, mostly complete, and the mural pores few and wide apart.

Remarks: In all other respects Gephuropora duni closely agrees with
Favosites goldfussi d' ORBIGNY, as also do those other forins of the genus
mmore recently described by LECOMPTE (12) from the Ardennes, Bel-
gium, mainly Gephuropora spinosa, G. gilsoni, G. maillieuxi.

It is true that similar tubes occur in Columnopora cribriformis NI-
CHOLSON, genotype (by monotypy) of Columnopora NICHOLSON (16,
p. 253) an Ordovician species from Ontario, Canada. Columnopora eribri-
formis, however, is characterized by the very large numerous mural pores
which create a lattice like appearance on the walls. LINDSTROM (13, p. 8)
and COX (2,p.]) consider Columnopora a synonym of Calapoecia BILL-
INGS (l,p 425. Ordovician: Anticosti Island, Canada) LANG, SMITH and
THOMAS (11, p. 29) also concur with the above conclusion.

Gephuropora duni ETHERIDGE.
Gephuropora duni ETHERIDGE, 1920, pp. 56-60, pl. xiv, figs. 2-5; pl,
xv, figs. 1-2.
Gephuropora duni ETHERIDGE, JONES, 1941, pp. 54-55, pl. 11, fig.
6; pl. 1, figs. 1-4
Columnopora maillieuxi SALEE MS LECOMPTE, 1939, p- 99, pl. xv,
figs. 3, 3 a-b. If not conspecific it is closely allied to Gephuropora duni.

Diagnosis: Gephuropora in which the corallite walls may be thin or
thick, septal spines are poorly developed and very irregularly distributed,
and the tabulae in the corallite walls occur at the corners and also in the
sides. Mural pores are typically arranged in two series.

Remarks: Columnopora maillieuxi LECOMPTE very closely approach-
es Gephuropora duni in most of its characters, but the tubules in the for-
mer, so it, would seem, are entirely restricted to the corners of the corallites
and never seen in their sides. Moreover, the corralites in

Colamnopora maillieuxi are larger, the tabulae are more widely apart
and mural pores are less frequent than in Gephuropora duni.

Among the corals collected in the Saimbeyli district there was a spec-
imen of Gephuropora No. 17. It, is a small corallum of irregular but some-
what triangular outline, with an almost flat, distal surface and conical base,
is 2 cm high and measures 2 cm x 4 cm. The form occupies an intermedi-
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ate position between Gephuropora duni and Columnopora mail-
lieuxi, but ressembles the former more closely. The corallites are larger than
in Gephuropora duni but smaller than in Columnopora maillieuxi. Al-
though in most cases the tubes are at the corners of the corallites they also
appear, though infrequently, in the sides. The tabulae are generally speak-
ing close together, as they are in Gephnropora duni, but here and there they
are separated by a space of 1 mm. The mural pores are in two series.

Locality: 3kmSE of Kazikli Koy, Saimbeyli, Adana, author's collection.
Stromatoporoidea Actinostromidae
NICHOLSON

Actinostroma NICHOLSON 1886, p. 75

Genoholotype: (by author's original dsignation): Actinostroma clath-
ratum. Middle and Upper Devonian: Britain and Germany.

Diagnosis: Massive Stromatoporoidea in which the radial pillars pass
continuously through several concentric laminae and interlaminar spaces.
Astrorhizae may or may not be present.

Actinostroma blumenthali 7) sp. n.

Holotype: Specimen No. 63, about 10 km NE of Doganbeyli, Adana, Dr.
Bumenthal's collection.

Diagnosis: Aetinostroma in which there are radial pillars of two sizes
and both the large and small pillars are irregularly distributed. Latilami-
nae are well developed and astrorhizae are present.

Description: The holotype part of a large coenosteum which originally
measured 14 cm in diameter and 3 cm in thickness, has been broken into
several pieces. The weathered surface of the specimen displayed in places
well marked concentric latilaminae. The concentric laminae are somewhat
unevenly spaced and may vary in distance in different parts of the same
section, but usually 5-7 occupy 1 mm. They are grouped into latilaminae
varying from 1 to 3 mm in thickness. The large radial pillars, which have
a diameter of about 0.1 mm, are irregularly distributed. They may be less

7) After Dr. BLUMENTHAL, one of the M.T.A. geologists.
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than 1 mm apart or may be separated by an interval of several milimeters.
They pass unin- terruptedly through a number of concentric laminae and
even through several latilaminae. The pillars of the second order, which are
only 0,07 mm in diameter and vary in distance apart from 0,25 to 1,5 mm
traverse only a few concentric laminae at the most, and are often confined
to a single interlaminar space, or even do not completely extend from one
laminae to another. In transverse section the radial pillars are seen to be
connected by some slender fibres. Astrorhizae are only poorly developed,
but the Stromatoporoid enclose some roundedwalled cells of uncertain na-
ture.

Remarks: The outstanding charaeter of Actinosiroma blu- menthali lies
in the radial pillar of two distinct orders. In this and in its poor develop-
ment of Astrorhizae it agrees with A. bifarium NICH. (17, 1886, p. 231,
pl. vi, figs. 4, 5; 1889, p. 136, pl. xiii, figs. 3-7, Middle Devonian: England
and Germany). It differs from NICHOLSON’s species, however, in both
the large and small pillars being much wider apart and more irregularly
spaced, and in the marked development of latilaminae which are absent in
the European form.

A. bifarium and A. blumenthali resemble each other closely and some
might consider them to be varieties of a single species, but the differenc-
es between the two are sufficiently great to justify the separation into two
distingt species.

Actinostroma ingens sp. n.

Holotype: Specimen No. 44, about 3 km SE of Kazikl1 kdy, Saimbeyli,
Adana, author's collection.

Diagnosis: Actinostroma of usually coarse texture. The concentric lam-
inae are very thick and widely spaced, and the radial pillars are very stout.
Astrorhizae have not been observed.

Description: The holotype is a widely conical coenosteum terminat-
ing in a slightly domed but nearly flat distal surface. It. measures 10 cm
in diameter and is 5,5 cm high. The upper surface exposes intersections
of radial pillars and has therefore a granular appearance, especially when
seen through a lens. The sides of the specimen display clearly the concen-
tric laminae and the radial pillars. No basal epitheca is present. The radial
pillars are about 0,15 mm in diameter, and the distance between them av-
erages about 0,25 mm but varies considerably. The concentric laminae are
approximately 0,15 mm in thickness and the interlaminer spaces are about
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1 mm or less. Each laminae is divided horizontally into two dark layers,
separated by a lighter layer and here an there by hollow spaces. There are
occasional interruptions in the continuity of a lamina and very fine, sinu-
ous thread-like strands are seen running obliquely between the concen-
tric laminae (pl. 2, fig. 2c). The radial pillars show a fibrous structure and
the whole skeleton is porous.

Remarks: Actinostroma ingens appears to be unique in its coarse tex-
ture. I know of no other Actinostroma in which the radial pillars are so
stout or in which the concentric laminae are so thick and so widely separat-
ed as they are in this form.
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LEVHA — I — PLATE

Figs. 1a, b. — Aphraxonia taurensisgen et. sp. n. Kazikli koytiniin 3 km
Giineydogusu, Saimbeyli, Adana. la: Holotip'in enine ince ke-
siti, numune no. 74, x2: Ib: Ayn1 numunin boyuna ince kesiti,
x 2 (S1 133) Locality: 3 km SE of Kazikli kdy, Saimbeyli, Ada-
na. la: Transverse section ofthe holotype, specimen 74, x2: Ib
Longitudinal section of the same, x 2,5 (p. 133).

Figs. 2a, b. — Dohmophyllum pamiri sp. n. Kazikli kéyiiniin 3 km Guney-
do- gusu Saimbeyli, Adana. 2a: Holotip'in bir kismimn enine
ince kesiti, numune no. 54, x 1,5; 2b: Ayn1 numunenin boyuna
ince kesiti, x 1,5; (S. 134)

Locality, 3 km SE of Kazikli koy, Saimbeyli, Adana.
2a, Transverse section of a part of the holotype, specimen 54, x
1,5; 2b: Longitudinal section of the same, x 1,5; (p. 134)

Figs. 3, 4. — Phillipsastraea adanensis sp. n. 3, Holotip'in enine ince ke-
siti, numune no. 43, Hanyeri koyiiniin 2 km G'ineybatisi,
Saimbeyli Adana. x2,4:Paratip"in boyvnaince kesiti, numune
no. 62, Belen- koy, Feke, Adana. x 2 ( S. 136)

3: Transverse section of the holotype, specimen 43.

LacaUty : 2 km km S-W of Hanyeri village, Saimbeyli, Adana,
x 2,4: Longitudinal section of the par*type. specimen 62, Bel-
en- koy, Feke, Adana, x 2 ( p, 136)

Figs. 5a, b. —Spongophi/llum berenti sp. n. Macakal Dere, Bozkir, Konya.
5a: Holotip'in enine kesinti, numune no. 41, x 1,5;

5b : Ayni numunenin bayuna ince kesiti. x 1,5; ( S. 137) Local-
ity: Macakal Dere, Bozkir, Konya.

5a; Transverse section of the holotype, sprcimen 41, x 1,5;
5b: Longitudinal section of the same, x 1,5; (p. 137)

Figs. 6a, b. —Gephiiropora duni ETHERiIDGE. Kazikli koyuniin 3 km Gii-
neydo#usu, Saimbeyli, Adana. 6a: 17 no. Iu numunenin enine
ince kesiti, x2. 6b: Aym Dumunenin boyunaincekesiti, x2 (S,
139) Locality 3 km SE of Kazikh koy, Saimbeyli, Adana.

6a Transverse section of specimen 17, x 2.

6b, Longitudinal section of the same, x 2 ( p. 139)
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JFigs. la, b. — Actinostroma bulamenthaU sp, n. Doganbeylinin 10 km
Kuzey dogusu, Adana. la: Holotip'in enine ince kesiti, nu-
mune no. 63, x 4, Ib Ayni numunenin boyuna ince kesiti, x4
(S. 140) Locality: 10 km NE of Doganbeyli Adana. la: Trans-
verse Section of the Holotyp, specimen 63, x 4, Ib: Longitudi-
nal section of the same, x 4 ( p, 140)

Figs. 2a, b, ¢ — Actinostroma ingens sp. n. Kazikli koyunun 3 km Giin-
eydogusu Saimbeyli Adana. 2a: Hototip*in enine ince kesiti,
numune no, 44 x 4; 2b. Ayn1 numunenin boyuna ince kesiti, x
4 (S. 141) Locality. 3 km SE of Kazikli kSy, Saimbeyli, Adana.

2a. Transverse section of the holotype, specimen 44, x 4.

2b, Longitudinal section of the same, x 4 ( p. 14])



Mugla Pontieni Memeli Faunasi

E OZANSOY')

Ozet: Mugla Ilinin NW da ve Mugla Aydin sosesinin N de Akgedik ve
Bayir koyleri arasinda Dr. G. OTKUN tarafindan 1942 yilinda zengin ve iyi
mubhafaza edilmis bir memeli hayvan mecmuasi kesfedilmis ve bir kisim
bakiyeler Maden Tetkik ve Arama Enstitiisiine getirilmisti.

Ingilizce metninde ad1 gegen espeslerin incelenmesi sonunda giiney
Balkanlar ve Susam adast ile, en az Bat1 [ran Ponsien Memelileri arasinda
senkronik bir irtibatin mevcut olmast icap ettigi kanaatina varilmustir.

Preliminary Report
On A Pontian Mammalian Fauna From Mugla

Fikret OZANSOY ?)

A rich collection of fossils consisting of the remains of mammals, was
found, by Dr. G. OTKUN in 1942 in verry hard red clay beds between Ak-
gedik and Bayir villages in North-Western part of the Vilayet of Mugla, in
Western Anatolia.

The collection of 1942 represents only a half of the material from this
locality. One half, at least, of the fossiliferous deposits of NW Mugla are still
untouched and will be excavated in the coming years.

The collection submitted to my examination contains skulls, upper and
lower jaws with teeth, some fragment of the larger limb-bones, small bones
of the feet and a few horns. The fossil remains are generally well-preserved,
although partly broken eiher in anterior or posterior prts. They represent at
least the following three orders.

1) M.T.A. Enstitiisiinde. Bu teblig 24 Subat 1950 toplantisinda yapilmig, makale
4/1/1951 tarihinde alinmustir.

2) Vertebrate Paleontologist, M.T.A. Institute. Paper presented before a session of
the Geol, Soc. in Feb. 24 1950, manuscript received 14 December 1950.
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I) Perissodactyla: Represented by familles Rhinocerotidae "Rhinoc-
eros schleiermacheri KAUP" "PL I, Fig. 1", "Rhinoceros cf. pachygnathus"
XPL I, Fig. 2, "Rhinoceros (Aceratherium) sp. and Equidae "Hipparion
gracile DE CHRISTOL" sp. KAUP “Pl. 1, Fig 3,, , "Hipparion sp."

IT) Artiodactyla: Represented by three familles (I) Suidae "Sus ery-
manthius ROTS et WAGNER", "Pl. I, Fig 4", (2) Cervicornia-Subfamily
Giraffidae-"Helladotherium GAUDRY" "Pl. II, Fig. 1." Giraffa sp. (3) Cav-
icornia "Palaeoryx pallasi GAUDRY" "PL II, Fig. 2", Tragocerus sp., Pseu-
dotragus cf. longicornis, Gazella gaudryi SCHLOSSER, Gazella sp. "Pl. II,
Fig. 3."

IIT') Carnivora: Family Hyaenidae ( Hyaena eximia), family Viverridae,
ZITTEL "Palhyaena - Ictitherium - cf. Hipparionum".

The necessity of this study will be readily appreciated by the mere in-
spection of the following table, giving the list of the fossil mammals 1 have
recognized in the Mugla collection and in other localities studied by other
authorities.

Localités

Fossils Sa. SL

=

Rh. schleiermacheri

Rh pachygnathus

Mo |

Aceratherium
Hipparion gracile

Sus erymanthius
Helladotherium
Palaeoryx pallasi
Tragocerus amaltheus

Hyaena eximia

I T A A B T o T o I s
oI T I B

ST B I B SIS

I T T B e B
xxxxxxxxxx‘g

Ictitherium hipparionum

These remains from Pikermi (P.) Samos (Sa.) Salonique (S1.), Maragha
(M.) and Mugla (Mu.) are of the same species and of the same phyloge-
netic stage of development, they must be attributed to the same geologi-
cal horizon. "The Hipparion fauna of the Pontian is one of the richest and
widest-spread of fossil mammalian faunas." It is known from Spain ( Con-
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cut), SW France (Cucuron, Mt. Luberon), Central Germany (Eppelsheim
in Mainz Basin), the Vienne basin and Hungary, Macedonia, Turkey (Is-
tanbul), Greece (Pikermi, and Isle of Samos), North Africa, W. Persia
(Maragha), the Siwalik Hills of NW India, China and Malay region (DAV-
LES, 1935),. But according to AIBIET MALIK and DAVIES the Hipparion
fauna of the Pontian is known from Upper Sarmatian in Turkey as in South
Russia, although usually taken as Pontian ').

I am not in agreement with this conclusion, for, <<in the southern Bal-
kans, Greece, and Phrygia (Asia Minor) with some of the Island of what
is now the Aegean sea, the Pontian takes on a freshwater facies (1934)>>.
EGERAN and LAHN (1948) too, agrees that there was a palacogeographi-
cal connection between Anatolia and Greece up to the end of the Neogene.
Also according to ZITTEL, the Hipparion faunas of the Pontian were es-
pecially well developed in Greece at Pikermi, Salonique, in the westera end
of Asia-Minor-the Island of Samos (very near Mugla Region), and western
Persia at Maragha.

With the discoveries of (Pontian) land mannnals in southern Balkans,
Samos and western Anatolia their possible migration route is discerned.

The close (phylogenetic) relationship between Mugla and the others
would suggest a common origin for both possibly in this wide region. The
Aegian Islands must have been connected by a land-bridge during the Pon-
tian to Asia Minor and southern Balkans. If so, the Hipparion faunas of
the Pontian show a continuous distribution from Spain to China. Turkey
is within this region. Indeed, in addition to the Mugla collection, the same
Hipparion faunas have been found by Profs. Hamit NAFiZ and A. MALIK
(1933) at Kiigitkgekmece, near Istanbul; by Prof. KANSU in Ankara, at il-
hangay (1937, 1946), KANSU and me at Cebeci; my friend O. EROL has
found the same fauna at Elmadag, TSCHATCHLI at Kiigiikyozgat (1942);
YALCINLAR (1947 and 1947) has found it in western Anatolia, at Egme
and the Gediz Valley; KOKTEN ha also disovered a new Pontian mam-

1) After the publication of the "Vertébrés Fossiles de Kiiciikgekmece" (1933) new
exploration were made in the fossiliferous bed by Profs. H. Nafiz Pamir and E.
Chaput (1934). According to these authors, besided of Mactra bulgarica and M.
caspia, there also were some Mactra subcaspia and M karaburgazica in the same
level of Vertebrates, Whereas the invertebrates (M. subcaspia, M. karaburgazica)
were attributed to the meotian in Bulgaria (Andressow). Thus Nafiz and Chaput
have arrived at the meotian (Pontian) in Kiigitkcekmece.
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malian bed in SE Anatolia, at Malatya. It is also known from the tufa area
near Kayseri, at Urgiip; in addition to these other new mammalian fossils of
Pontian age have been found in eastern Kayseri by IZBIRAK.

During the Pontian, Anatolia was occupied by fossil animal species of
Samos and Greece and Western Persia. Also the distribution of the Hippa-
rion gracile faunas of Pontian age passes through Anatolia.

Thus the Anatolian Pontian species connect the Aegian faunas with
those of Asia.
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LEVHA I — PLATEI
Sek. 1. Rhinoceros schleiermacheri KAUP. sol iist ¢ene, ta¢ iistiinden
gorunis.
Fig. 1. Rhinoceros schleiermacheri KAUP. Left upper jaw, crown view.
Sek. 2. Rhinoceros cf. pachygriathus. Sol iist ¢ene, yandan goriiniis, (
geng ).
Fig. 2. Rhinoceros cf. pachygnathus Left upper jaw, labial view.
Sek. 3. Hipparion gracile DE CHRiSTOL. Ust ¢ene.
Fig. 3. Hipparion gracile DE CHRISTOL Maxilla in palatal view.
Sek. 4. Sus erymanthius ROTH et WAGNER. Ust gene.
Fig. 4. Sus erymanthius ROTH et WAGNER. Maxilla.

LEVHA II — PLATEII
Sek. 1. Helladotherium GAUDRY. Sol alt ¢ene, tag iistiinden goriiniis.
Fig. 1 Helladotherium GADRAY. Left mandibular, crown view.
Sek.2. Palaeoryx pallasi GAUDRY. Ust ¢ene, tag iistii goriiniis.
Fig. 2. Palaeoryx pallasi GAUDRY. Left maxilla, crown view.
Sek.3. Gazella sp. Ust gene.
Fig. 3. Gazella sp. Maxilla in patatal view
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1 — Aliivyon (Alluvions), 2 — Yukari Miosen veye Pliosen lavlart (1 aves

du Miocéne Supérieur ou du Pliocéne), 3 — Fosilli yerler (Yukari Miosen),

(Terrain fossilifére) {'Miocéne Supérieur), 4 — Tif, lav, kumtasi ve tekustr

mara (Neojen), (7ufs, laves, grés et marnes lacustres) (Neogene) 5 — Kil,

marn ve lakistr kumtast (Miosen), (Argiles, marnes et grés lacustres)
) (Miocéne), 6 — Fosilli 3fetler (Points fossiliféres)



Kayserinin Kuzeyinde iist Miosene ait omurgahilar

Resat IZBIRAK ve Ismail YALCINLAR ')

Kayseri civarinda incelemeler yapan E. CHAPUT (I), G. BARTSCH
(2) ve F. BAYKAL (3 ) bolgedeki Neojon arazisinin, umumiyetle gol
mengeli kalker ve marnlardan, lav ve tiiflerden, birde konglomera ve grel-
erden miitesekkil oldugunu gostermislerdir.

Biz tetkiklerimiz esnasinda bolgedeki Neojen arazisinin hemen
ayni formasyonlardan miitesekkil oldugunu, fakat bunlari teskil eden
mubhtelif sahrelelerin her yerde muntazam tabakalar halinde devam et-
medigini miisahede etmis bulunuyoruz. Sarimsakli ¢ay1 vadisinin Kayseri
ile Erkilet arasindaki yamaglarinda birbirinden farkli tesekkiiller goze
carpmaktadir. Erciyes dag1 Kuzey tepelerine tekabiil eden Giiney yamag
umumiyetle andezitik lav, aglomera ve volkanik tiiflerden miitesekkildir.
Bu tesekkiiller bilhassa Kayseri'nin dogu taraflarinda diizgiin tabakalar
halinde inkisaf etmis bulunuyor. Vadinin Erkilet kasabasinin civarinda-
ki yamaglarinda da ayni sekilde, muntazam tabakalar halinde goriinen
volkanik tiif ve lavlar bulunmaktadir. Bu son yamagta Giineydogudan
Kuzeybatiya ve eteklerden platolara dogru gidildikge cesitli Neojen tesek-
kiillerinin birbirini takip ettigi goriliir; nitekim Erkilet'in dogu tarafinda
bulunan Akdere vadisinde asagidan yukariya dogru su formasyonlar tes-
bit edilmektedir.

1 — En altta, ova seviyesinden itibaren yukariya dogru 20 metreye
yakin bir kalinlik gosteren beyaz ve yesilimtirak renkte ve gol menseli
marn ve kil tabakalar1 bulunuyor ki, bunlarin meyilleri diger tabakalara
nazaran daha fazladir; Ayn1 zamanda istte bulunan tabakalara nazaran
daha fazla dislokasyonlara ugramislardir.

2 — Kalinliklar1 50 metreye yaklasan ve marnl tiiflerle ara tabakali
olan dasitik pembe tiifler.

3 — Ortalama kalinliklar1 4-5 metreyi gegmeyen ve omurgali fosiller-
ini ihtiva eden marnli gre ve tiifler.

1) Bu teblig Subat 1950 toplantisinda yapilmis, makale 20 Aralikda alinmigtir.
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4 — Kalinliklar1 yer yer degisen volkanik tiiflii pembe marnlar ( Orta-
lama 10 m).

5 — Tiflii Noejen serisini 6rten ve kalinliklar: ortalama olarak 10 me-
tre civarinda olan konglomeralar ve kalkerli bregler.

6 — Yiiksek Platolarin yapisini teskil eden kalinliklar: 20-50 m etrafin-
da degisen bazalt lavlari.

Fosiller:

Yukarida zikredilen tabakalar icerisinde bulunan omurgali fosilleri
evvela bu yazinin miielliflerinden Regat IZBIRAK tarafindan goriilmiis ve
fosilli arazinin tetkiki sirasinda miistereken toplanmis olan fosillerin tayin
ve teshisleri de ilk defa bu yazinin miielliflerinden olan Ismail YALCIN-
LAR tarafindan yapilmistir. Bu ilk tayinlere gore fosiller arasinda arazi igin
karakteristik olan Hipparion gracile'e ait muhtelif kemikler goriilmektedir
ki bunlar arasinda bilhassa iist ve alt azilar1 ve siit dislerini ihtiva eden mu-
htelif ¢ene ve kafatasi pargalari, tayine yarayabilen bacak ve viicut kemikleri
bulunmaktadir. Bundan baska Antiloplara ait, azilari ile beraber iist ¢ene-
leri ihtiva eden bir kafatasi par¢asindan maada alt azilar1 tagtyan mubhtelif
gene pargcalari, boynuzlar, bir de viicut kemiklerinin bazilar1 gériilmektedir.
Diger Ruminant lardan bilhassa bir Gazella Sp.ye ait disler, cene pargalar:
ve boynuzlar teshis edilmektedir; ayrica bir Rhinoceros Sp. nin baz1 dis
pargalari ile birkag viicut kemigi bulunmaktadir; nihayet, {ist ve alt ¢enel-
erle, azi, kopek ve kesici disleri tastyan bir Hyaena exmia (muvakkat bir
tayine gore) kafatasi goriilldiigii gibi, ayrica heniiz tayinleri yapilmamis
mubhtelif hayvan kemikleri, disler, boynuzlar, omurgalar ve gesitli bacak ve
viicut kemikleride bulunmaktadir.

Biitiin bu fosillerin tist miosen (Pontien) ait olduklar1 anlagilmakdadir.
Fosiller tabakalar icerisinde bazan tek, bazan da yigin halinde bulunuyor-
lar; fosil yataklarinin uzanisi, igerisinde bulunduklari sahrelerin tabakala-
smasina uygundur. Bununla beraber fosil kemiklerde yuvarlanmis veya
cilalanmis olduklarini gosterecek izlere tesadiif edilememistir. Bolge ile ad
gecen fosil yataklarina ve fosillere ait tafsilatli miisahedeler, tamamlayici bir
etiidde toplanmig olacaklardir. Simdilik ve netice olarak, yataklarin Urgiip
(1), Esme ve yukar1 Gediz vadisinde ( 4 ) bulunanlar gibi bi kara fasiyesi
icerisinde tesekkiil etmis olduklarini kayit edebiliriz.



Les vertébrés du Miocene Supérieur au Nord
de Kayseri (Turquie)

Resat [ZBIRAK et Ismail YALCINLAR )

OBSERVATIONS GEOLOGIQUES

Les formations néogeénes des environs de Kayseri ont été observées
par de nombreux auteurs qui ont voyagé dans cette région. Parmi eux E.
CHAPUT (1), F BARTSH (2) et FE. BAYKAL (3) surtout, les ont fait con-
naitre; d'apres leurs observations le terrain Néogene est formé de laves et
de tufs volcaniques, de calcaires et de marnes lacustres, de conglomérats et
de sables.

Au cours de nos études, nous avons vu a peu pres les mémes forma-
tions; elles ne présentent pas cependant partout une extention réguliere. Le
Néogeéne du versant septentrional de la vallée de Sarimsakli-cay1 reste en
partie en dehors des régions étudiées présente une grande différence avec
le terrain des environs de Kayseri se trouvant plus au Sud. Le versant Sud,
au pied de I'Erciyes présente une structure irréguliere formée de materiaux
volcaniques néogenes et un relief tres accidente. On note I'éxistence de trois
formations principales: des laves et des agglomérats trachy-andésitiques
constituant les hautes collines et croupes: des tufs trachy-andésitiques cor-
res- pondant al'intérieur et au fond des vallées; enfin des alluvions récentes
des plaines. A 1'Est de Kayseri les tufs épais de 300-400 m sont interstratifiés
avec de minces couches de laves dacitiques et forment les grands plateaux.

Le versant Nord de la vallée du Sarimsakli-Cay1, aux environs du
bourg de Erkilet, est formé de couches réguliéres de tufs volcaniques, de
laves, de marnes et argiles lacustrés. Sur les versants en direction SW-NE
affleurent divers faciés de Neogene. La petite vallée de Akdere, a 1'Est de
Erkilet, presente les formations suivantes, de bas en haut:

1 — Alabase, un peu plus haut que le niveau de la plaine des couch-

1) Note présentée a la session de la Soc. Geol. De Février 1950, manuscrit recu le
Décembre 1950.
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es de marnes et d'argiles lacustres de couleur blanchatre, grise et verdatre
dont I"épaiseur visible ne dépasse pas 20 m elles sont plus disloquées que
les formations se trouvant plus au-dessus;

2 — Des tufs dacitiques durs, rosatres et jaunatres interstratifiés
avec des tufs marneux; 1'ensemble a une epaisseur d'environ 50 m;

3 — Un niveau de tufs et gres marneux a Vertébrés fos-siles pon-
tiens dont 1'épaisseur ne dépasse pas en général 4-5 m;

4 — Des marnes a tufs volcaniques dont la couleur est en général
rosatre et 1'épaisseur toujours variable de place en place (en moyenne 10
m.)

5 — Des conglomerats et des bréches calcaires, couvrant toute la

série Néogene tuffeuse, épais de 5a 10 m;

6 — Laves basaltiques constituant les hauts plateaux de niveau le
plus élevé: ils forment de longues et grandes corniches sur les versants;
leur épaisseur varie entre 20 et 50 m.

Les Fossiles:

Le gisement de Vertébrés fossiles de la série mentionnée a été recon-
nu par l'un de nous (R.L.); Les fossiles ont été receuillis par les deux au-
teurs, examinés et déterminés par 'autre (I.Y.). Parmi les fossiles Hippa-
rion gracile occupe une grande place; des fragments de machoires, des
molaires supérieures et inférieures et des incisives, des dents de lait et
fragments de crane, de jambe et de corps sont déterminables. Des ¢él¢-
ments d'Antilope ont été déterninés tels que fragments de créne avec les
machoires portant des molaires supérieures et quelques fragments de
machoires inférieures contenant des dents, divers ossements du corps.
Parmi les autres Ruminants, on voit surtout des dents et, des fragments
de méchoire et de corne d'une Gazella sp. Quelques fragments de dents
et ossements appartiennent a Rhinoceros sp. Des fragments de crane et
de méachoire supérieure et inférieure portant des molaires, des canines et
des incisives et d'autres ossements de corps montrent l'existence d'une
Hyaena exmia (détermination provisoire). En outre on a pu recolter
des dents, cornes, vertébrés, fragments de machoire, canons, phalanges,
métatarses, astragales, omoplates etc... qui nont pu encore Ktre déter-
minés.
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Tous ces fossiles se trouvent dans les couches mentionnés, tantot isolés,
tantot en mas; le prongement du gisement, est conformé a la stratification.

Les ossements ne sont ni roulés ni polis. Les observations faites sur
ce gisement pontien seront rassemblés dans une étude complémentaire.
Cependant, nous pouvons dire deés a present que comme on le voit, dans les
gisements de Urgiip (1), de Esme et de la vallée du Gediz Supérieur (4), les
fossiles se trouvent dans un faciés continental.
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NOTLAR — NOTES
Jeolog Meslegi 1)

Az taninmis bir bilim olan Jeolojinin 6grencisi jeolog daha da az
taninmig bir meslek adamidir. Asagidaki satirlar esas faaliyetinin ne
oldugunu, mesaisini nasil ve ni¢in yaptigini, meslegin nasil bir istikbali
oldugunu, herkese, a¢iklamak i¢in yazilmigtir.

Jeolog arzin tesekkiiliinii, yapisini, tarihgesini, hayat eserlerini ve
faydali malzemelerini inceler. Jeoloji bilimi oldukg¢a yenidir; ancak 18
inci ylizyi1lin sonuna dogrudur ki 6zgiir bir bilim olabilmistir ve heniiz
inkisafinin baglangicindadir. Tasvir sathasini agmis ise de kemmi bir
bilim olarak hi¢ islenmemis gibidir. Yeryiiziinde daha varliklarindan
bile siiphe edilmiyen mesel4 petrol hazneleri vardir ki yiizey ve yapi
jeologlarinin mesailerini beklemektedirler. Daha jeolojisi yapilmamus,
komiirlii tabakalar1 6lgiilmemis araziler vardir. Madenlerin yalniz kolay
kesfedilebilenleri bulunmustur. Daha uzun seneler i¢in is bulmakta
tziintii cekmiyecek bir meslek adami jeologtur. Boyle bir mazhariyet
daha ziyade jeolojinin oldugu kadar yardimci bilimlerin de maltm-
larin1 6grenecek, kendi bilim sinirlarini hep genisletecek, muhayyele-
nin de payr bulundugu miisahedeye miistenid nuhakemeler yapacak,
laboratuarda oldugu kadar topluluklardan uzakta ve tabiyatla basbasa
yapilmasini bilecek kimseler i¢indir.

Jeolojinin mesguliyet sahalar1 ancak birbirini tamamlar, yoksa bir-
birlerinden ayri faaliyet istikametleri degildirler. Iktisadi jeoloji, min-
eral, metal, metalolmayanlar, komiir, petrol, su, nafia islerinin temel
hususiyetleri vesaire ile ugrasir. Tarihsel jeoloji kayaglarin silsilesini,
fosilleri ve hayat eserlerinin tesekkiillerle olan ilgisini arastirir, Fiziksel
jeoloji, kayaclarin tesekkiil ve siralanisini, tesekkiillerinin etmen, islem,
151 ve basing problemlerini ¢ozer. Bu faaliyet sahalari ayni zamanda
beser ihtiya¢ ve problemleridir; onlarin ¢oziilmesiyle fertlerin refahi
artar, yurdun seviyesi yiikselir. Nafia mithendisleri, askerler, ziraatgilar,
iktisatcilar, hepsi de jeolojinin insa, iktisat, araziden faydalanma, miida-

1)Bu yazida, Amerikanin bazi devlet yayinlarindan faydalanilmistir.



160

faa mevzularindaki roliinti gitik¢e takdir etmektedirler. Dogru ve has-
sas bir jeoloji haritas1 diger bircok meslekler i¢in bir hazinedir. Yurdu-
muzun jeolojinin hem hazirlik maiyetindeki etiidlerine hemde mahdut
bir meselenin ii¢ buut tizerinden yapilacak ayrintili incelemelerine ih-
tiyact sinirsizdir.

Jeoloji bir¢ok bakimlardan tibb1 andirir; jeolojininde fizik, kimya
ve riyaziye gibi temel bilgilere mutlak ihtiyac1 vardir. Jeolojide sayisiz
denecek kadar yardimci bilimlere ve onlarin alet ve vasitalarina bas-
vurmak zorundadir. Mesela petrol kuyularinda yapilan elektrik sonda-
jlar1 bir rontgen filiminin gordiigii hizmeti goriirler. Her yapilan sondaj
yer kabugunun o kismindaki biinyeyi bize tafsilatiyle 6greten bir
tesrih ameliyesidir. Muhayyelenin dahi karistig1 miisahedeye miistenit
muhakeme jeolojinin esas bir hususiyetidir. Manevi cihetlerle bile ilgisi
vardir. Batil itikad ve hurafelere asil darbeyi jeoloji vurmustur.

Arazi istiksafi. — Jeolog satihtaki toprak ve kayaci incelemek sure-
tiyle yer alt1 tesekkiilleri ile onlarin gériilmeyen yapilarini bulur. Boyle-
likle arazide tabakalarin kalinlik, egim ve dogrultularini dlgtiigii gibi
gaz, petrol, komiir, maden, su gibi faydali maddeleri kesfeder. Temel
sartlarin1 tesbit eder. Laboratuarda da kaya¢ ve mineralleri fizik ve
kimya bakimindan inceler. Fosillerle hayat zencirinin kopuk halkalarini
tamamlar. Biitiin bu buluslarini bir haritada, kesitler ile birlikte herkes-
in bilgi ve istifadesine sunar.

Arastirma. — Jeolojinin sanatlarla ilgili problemleri kadar akademik
problemlerde pek ¢oktur; mesela bir akarsuyun eski mecrasini bulmak
gibi. Ogretim, idare ve miisavirlik ( Mesela muhtelif raporlarin gézden
gecirilmesi, birbirleriyle bagdastirilmas: ve tavsiyelerede bulunulmasi
gibi) islerini goriir. Yine laboratuarda sondaj numunelerini, ham veya
yapilmis sinai madde ve mahsulleri inceler, fosilleri teshis eder, jeofizik
aletleri kurar, miizelerde ¢alisir. Goriiliiyor ki gerek arazide yani tabi-
atin bizzat kendi laboratuarinda olsun, gerekse sun'i laboratuarda
olsun orijinal ve nesillere miras kalacak mesailer i¢in jeolojide sonsuz
imkéanlar mevcuttur. Kazang ise sahsi meziyetlerle miitenasiptir.

Jeoloji gerek fizik, kimya ve riaziye, gerekse miithendislikle o kadar
girift olmustur ki jeofizik, jeokimya,miithendislik jeolojisi ayr1 birer ih-
tisas haline girmislerdir. Yine tipk: tibbin gittik¢e cogalan ve ana mesl-
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ekten ayrilan mevzular1 gibi, jeologun da dallarin hepsinden haberdar
olmasi, ayrica fizik¢i, kimyaci ve mithendislerin de jeolojiden anlama-
lar1 lazim gelmektedir. Jeolojinin ihtisas ve miitehassislarin1 gézden
gecirerek tanimak suretiyle jeoloji hakkinda en sihhatli bilgi edinmek
mimkiindiir.

Mineralojist. — Mineralojist hem minerallerin kristalografik, fizik,
optik, kimyasal 6zellikleriyle hem de bulunus ve kullaniglariyle mesgul-
dur. Kendisinin, petroloji, iktisadi jeoloji, madencilik, metaliirji, kimya
ve seramik sahalarina faydasi do- kunur. X 15181 veya yap1 kristalografisi,
optik mineraloji, kimyasal mineraloji, cevher mineralojisi ihtisasinin
mubhtelif kollaridir.

Petrolojist. — Kayaglarin vasiflarini arar, bilesimleriyle ilgi ve koken-
lerini bulur. Herhangi bir problemin ¢oziilmesi i¢in kayacin bilinmesi
sarttir. Petrografi, petrolojinin bir subesidir ve kayaclar ile mineraller-
inin teshis ve tasviri ile ugragir. indifai ve metamorfik kayag petrolojisi,
tortul kayag petrolojisi, yapisal petroloji, volkanoloji ihtisas kollaridir-
lar. Tatbik sahalar1 ¢cimento, seramik, yapi taslari, cam, boya v.s. dir.

Yapisal jeolog. — Arz kabugunu teskil eden kayaglarin sekil, buut,
durum, fizik sartlar1 ve birbirleriyle olan ilgileri, kendilerini meydana
getiren islemlerle mesguldur. Gayesine ermek i¢in transit, plancete, fo-
togrametri, sondaj karotu, sondaj ¢amuru, elektrik kiitiikleri, jeofizik
vasitalar v.s. den faydalanir. Miisahede ve faaliyet sahas1 mikroskoptan
fizik aletlerine kadar uzanir; mesela tektonofizik, fizik vasitalar: tekton-
ik tefsirlere tatbikidir.

Stratigraf. — Tabakali kayaglar: tarif ve tefsir eder. Jeoloji bilimler-
inin hepsinden faydalanir ve iktisadi jeoloji, petrol jeolojisi, jeomor-
foloji, buzul jeolojisi, denizalt1 jeolojisi ve ¢okelme boliimlerine faydasi
dokunur. Ihtisas kollari, paleontolojik stratigrafi, muayyen bir zaman
jeolojisi (mesela Amerika'da eski ve indifai kayaglarla ugrasanlara "Sert
kayaclar jeologu" yeni ve nispeten mukavemetsiz kayaglarla ugrasanlara
"Yumusak kayag jeologu" derler), yer alt1 jeolojisi veya hususiyeti olan
sahalar i¢in bolge jeolojisi (mesela Toroslar jeologu gibi) v.s.
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Paleontolog. — Toplu kayaglardaki hayvan ve nebat kalintilariyle
ugrasir. Ortamin teshisi, organik tekamiil, jeolojik yas ve yasitlik faal-
iyetinin muhtelif sahalaridir. Yetigsmesi i¢in stratigrafi, bioloji, klima-
toloji ve oseanografi bilmesi lazimdir. Mik- ropaleontoloji, umurlular
paleontolojisi, nebatlar paleontolojisi, muhtelif ihtisas kollaridur.

Jeomorfolojist veya fiziyograf. — Yiizeyde goriilen sekillerin tabiat
ve kokenini agiklar. Buzul jeolojisi, denizalti jeolojisi bu ihtisasin 6zel
subeleridir.

Iktisadi jeolog. — Jeoloji bilgisini insana faydali olacak sanatlara tat-
bik eder. Yeralt: servetlerinin bulunus, erisilme, deger, mineral iktisad1
gibi hususiyetleri tespit eder ve ugrastig1 yeralt1 servetine gore tinvan
alirlar. Petrol jeologu, petrol, tabii gaz, komiirle mesgul olur. Maden
jeologu, mineral, metal ve metal olmayanlarla ugrasir. Yeralt1 suyu
jeologu, yeralt: suyunun akim fizigi, beslenme ve sarf problemleri ile
mesguldur. Jeoloji mithendisi, sose baraj, kanal, koprii ayag, tiinel, zel-
zeleye dayanikli binalarin temel vasiflarini arar heyelanlara gare bulur.
Toprak korunmasi, ziraat sahasinda baslibagina bir ihtisas olmustur.

Petrol jeologunun iktisadi jeologlar arasinda imtiyazli bir durumu
vardir. Hayata atilan jeologlarin %55 i dogrudan dogruya, diger bir
kisimi da vasitali olarak petrol istiksafi islerinde ¢alisirlar. Taii gazlarla
petrolun bulunus, petrol sahalarinin ge- listirilmesi, miktar ve dagilisin
tespiti kendisine aittir. Yer iistii jeolojisi ile toprak ve kayag¢ cinslerini,
yaglarini, vasiflarini, istiflenmelerini, yasitliklarini, fosillerini, durus
ve kalinliklarini bulmak hep petrol jeologuna atittir. Biitiin bu bilgil-
eri kendisi bir topografya haritasina gegirir, tecriibelerine dayanarak
istidlallerinin de yardimiyle kesitler hazirlar. Yeralt: jeolojisiyle, satihta
goriilmeyen kayaglarin hususiyetlerini, sondaj karotu ve ¢gamuru, hem
kuyu i¢inde hem de kuyu disinda kullanilan jeofizik alet ve vasitalarin
hizmetiyle edindigi bilgiyi hem istiksaf hem de isletmede kullanir.

Amerika'da petrol isinde 1.250.000 kisi calismaktadir; petrolla ilgili
1000 den fazla meslek tiiremistir; petrolla ilgili 34.000 kampanya vardir;
250.000 benzin istasyonu mevcuttur; ham petroldan DDT den dudak
boyasina kadar degisen 5.400 muhtelif madde ¢ikarilir. Ayni nispet ko-
runacak ol-
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ursa yurdumuzda hi¢ degilse 150.000 kisinin petrol islerinde
caligmasi gerekir. Amerika bu imrenilecek yiiksek refah temin eden du-
rumuna ne birden erismis ne de bu sayida miitehassisi birden temin
etmistir. Buna tesebbiis, gayeye gore tertiplenmis bir organizasiyon,
diger faaliyet sahalariyle isbirligi, ihtiyag duyulan esaslara gore 6nceden
yetistirilmis gen¢ elemanlar sayesinde erigmistir. Petrol hususunda-
ki ihtiyaglarimizin da yalnizca miitehassis elemanlar yetistirecek bir
milessesenin tertiplenmesiyle mimkiin olacagi pek asikardir. Her
memleketin jeolog kadrosu kisa seneler zarfinda bir- ¢ok misiller art-
maktadir ve dava, isini gostermek seklinde yabanci miitehassis kullan-
makla basarilacak bir dava olmaktan ¢oktan uzaklagmistir. Esas dava
eksiksiz bir programla yetismis, salahiyetle kat'i hiikiim verecek 6gren-
ciler yetistirebilmektir.

Askeri jeolog. — Miihendislik jeolojisi, yeralti suyu hidrolojisi, to-
prak bilimi usul ve buluslarindan faydalanarak askerlik gayelerine hiz-
met eder. Bu is icin her memlekette askerler hep sivil miitehassislardan
faydalanirlar. Yine askerlik sahasinda hava fotograflarinin jeoloji
bakimindan tesiri basli basina bir ihtisas haline girmistir.

Jeolog meslegi garip bir meslektir. Evvela jeolog, meslegi icabi, kal-
abalik sehirlerden uzaklarda yasar ve galisir. Esas mesaisini yaya olar-
ak yapar; fakat bir mevkiden diger bir mevkiye hayvan sirtinda araba
ile, otomobille hatta tayyare ile gider. Saglam kafa ve saglam viicutlu,
sergiizest¢i ruhlu, dost tabiyatli, sevimli huylu olmasi sarttir. Bir ¢ok
giicliiklerini kendi sahsi tesebbiisti ile halletmesini bilmeli veya bul-
malidir: mesela evlenmesi, ¢ocuklarinin yetistirilme ve tahsilleri ken-
disinin halledecegi hususlardir. Bunlar1 iiziintiistizce halledebilmesi
i¢indir ki, her memlekette jeolog ticretleri biraz farkli bir esas iizerin-
den tutulmustur. Kuruluslar o tarzda tertiplenmistir ki, 50 yaslarindan
sonra arazide ¢aligmayacak olanlarin tecriibelerinden daire islerinde
faydalanilir. Ayrica halk ile jeolog arasinda bir tanisiklik da olmalidir.
Bu sayededir ki viicutga yorgun ve kafasi bir problemin halliyle mesgul
tuhaf kiyafetli jeolog bir serseri addedilemez, sose boylarindan uzaklar-
da galistig1 icin kotii niyetli sayillmaz. Ahbapga bir karsilayss, kiigiiciik
bir yardim sanildigindan ¢ok daha makbule geger ve kimbilir, belki de
jeologun problemin dogru ¢6zmesine hizmeti dokunur.
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Bayan jeolog. — Bayanlardan arazi jeologu olanlar heniiz az sayi-

dadir. Laboratuar mesailerinde, yardimci sahalarda ve paleontoloji gibi
bina i¢i mesai ile miimkiin ihtisaslarda oldukga biiyiik bir yekan tut-

maktadirlar.
Enver ALTINLI

Istanbul, 12/4/1950
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