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TURKIYE JEOLOJi KURUMUNUN
ONBESINCI YILDONUMU

Varligmin 15 inci yilini idrak etmis olan Kurumumuzun gegir-
digi sathalar Tiirkiye'deki ilmi faaliyetlerin gelisme seyrine misal tes-
kil edebilecek mahiyet arzetmektedir. Filhakika 15 yil o6nce bu Kuru-
mu kurarken memleketimizde jeoloji mesleginde c¢aligan yerli ve yabanci
arkadaslarimizin sayis1 pek azdi.

Bugiin, aradan ¢ok zaman ge¢memis olmasina ragmen, jeoloji-
nin hemen her bransimi meslek ittihaz etmis Tiirk jeologlarinin faal
bulunduklarint ve yekiinun vyiizle ifade edilebildigini iftiharla kaydet-
mell' yerinde olur. Bunun baglica sebebi memleketimizin terakkide astig
merhaleler olmakla beraber, Kurumumuzun o6n safta yer aldigi ilim
milesseselerinin  bunda mihim rol oynadigini da inkdr etmemek
lazimdur.

Bir  taraftan  Istanbul  Universitesinin  eleman  yetistirmekte-
ki bityiik gayreti, diger taraftan da Maden Tetkik ve Arama Enstitiisiiniin
jeolojik aragtirma sahasindaki tehadmiilii jeoloji mesleginin memleketi-
miz biinyesinde gelisip kuvvetlenmesinde en biyiik amiller olmuslar.
Kurumumuza gelince, maksat ve gayesi olan jeoloji ilminin Tiirkiye'-
de vyayilmasmi ve gelismesini tahakkuk ertirmiye 4zami gayret sarfet-
mis ve bunda bagariya ulagmistir. Kurulusundan itibaren her sene ilmi
bir Kongre tertip etmis ve meslektaglarin jeolojik rapor ve tebligle-
rinin bu kongrelerde miinakasa edilmesini ve eserlerinin senede bir
nesredilen Kurumumuz ilmi mecmuasinda yayinlanmasini saglamistir.

Mecmuamiz biitiin diinya jeoloji kurum ve enstitiilerinin nesriya-
tiyle mibadele edildiginden, bir taraftan Tiirk jeologlarinin ilmi etiid
ve arastirmalart Dbiitin diinyada tanitilmakta, diger taraftan da esanj
yoliyle elde edilen jeoloji diinyasi negriyati meslektaglarimizin istifa-
desine arzolunmalitadir.

Onbes yillik gelisme devresi gecirmis bulunan ve olgunlasan Ku-
rumumuzun, meslektaglarimizin  ehliyetli ellerinde memleketimizin ilim
megsalelerinden biri olarak jeoloji ilmini daima yayacagindan emin
bulunuyoruz. Bu kanaatin huzuru iginde, Kurumumuz mecmuasimin

bu yildéntimii nitshasini biitiin meslektaslarimiza sunmakla bahtiyariz.
Bagkan
Dr. E. N. Egeran



FIFTEENTH ANNIVERSARY OF THE GEOLOGICAL
SOCIETY OF TURKEY

The phases our Society has gone through during its fifteen vyears
of existence are of such a nature as to constitute an example for the
course of progress of scientific acticities in Turkey. Indeed, when we
established this Society 15 year ago, there were very etc geologists in
this Country both Turkish and expatriate.

Although the period elapsed since that time is not a very long
one, we are able to say with pride that, today there are several scores
of Turkish geologists who are notice in almost all branches of this
profession. This may be attributed mainly to the general development
of our country; however, one should not orerlooh the important role
played by carious scientific institutions among which our Society took
primordial place.

The endeavours made by the University of Istanbul to train geo-
logists, and the progress shown by the Jlineral Research and Explo-
ration Institute M.T.A. in the field of geological studies, have been
two most important factors in the establishment and development of
geology as a profession in this Country. As to our Society, it has
made a successful effort towards the realization of its aim and objecti-
ve the propagation and development of the science of geology in Turkey.
The Society has organized a scientific congress in each and every year
since its establishment to provide a medium for the discussion of geo-
logical reports and papers which were published in an annual Bulletin.

Our Bulletin has always been exchanged with those of other geo-
logical societies and institutions in all countries. Through this exchange,
the scientific studies and research undertaken by Turkish geologists
are introduced throughout the world and in return publications of the
geological world are made available. to our colleagues here

We firmly believe that our Society, maturing after a 15 year pe-
riod of development, will forever propagate the light of geological know-
ledge in the competent hands of our colleagues as one of the torches of
science in this Country. It is with this conviction that we have the
pleasure of presenting this special anniversary issue to our colleagues
everywhere.

Dr. E. N. Egeran

President



TURKIYE'DE MAGMATIK FAALIYET

[hsan KETIN
Teknik Universite, Maden Fakiiltesi, Istanbul

OZET. — Bu makalede Tiirkiye'deki magmatik olaylar, zellikleri ve yayilislar:
bakimindan oldugu gibi, kimyevi ve mineralojik bilesimleri ile kronolojik gelis-
meleri yoniinden de izah edilmektedir. Magmatik faaliyet, Plutonizma, Denizalt1
Volkanizmasi ve Yeriistii Volkanizmasi olmak tizere ti¢ bityiik grup halinde ince-
lenmigstir. Bu gruplar da ayrica bilesimleri ve zaman bakimindan takibettikleri si-
raya gore tasvir olunmuslardir. Bu arada misal olarak intruzyon zamanlar kesin
olan tesekkiiller alinmstir.

I. PLUTONIZMA

Magmanin bilesimine gore, bu kisimda asit plutonlar bazik olanlardan
tefrik edilmis ve intrazyon zamanlar1 bakimindan: Paleozoik, Mesozoik ve
Tersiyer yasta olmak tizere bir siralama yapilmistir.

a. Asit bilesimli Paleozoik plutonlar.— Bu grup altinda granit, grano
diorit, kuvarsh diorit ve kismen siyenit ve diorit magmalarinin faaliyetle-
ri ve bu faaliyetler neticesinde tesekkiil eden pluton Kkitleleri anlatilacak-
tir. Farkli biiytikliikte olan bu ¢gesit plutonlar bilhassa kuzey ve kuzeybati
Anadolu'da tezahiir ederler. $oyle ki: Trakya'da, Istranca masifi igerisinde-
ki granit plutonlari, Istanbul ve Kocaeli havalisindeki granodiorit kitleler,
Uludag ve civarinin granit plutonlari, Balikesir-Edremit arasindaki Kaz-
dag1 masifinin granodiorit-kuvarsh diorit kitleleri gibi (Levha I). Bunlar
Varistik (Hersinien) intruzyonlarin bir neticesidir. Zira bu plutonlar, bir
taraftan Kocaeli'ndeki Silurien ve Devonien tabakalarim kesmekte, diger
taraftan bunlara ait granit gakillar1 Kocaeli Triasinin taban konglomeralar1
icerisinde bulunmaktadir. Istanbul-izmit sosesi iizerinde, Gebze ve Tavsan-
cil yakininda ve Edremit-Balya havalisinde bu gibi konglomeralar tezahiir
eder. (1. Ketin, T. Aygen, G. v. d. Kaaden).

Glumiigsane-Bayburt arasinda bulunan pembe renkli, iri feldspat
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kristallerini havi granit masifleri de Paleozoik yasta olmalidirlar; zira
Lias tabakalari, Asagi Hur ve Pirahmet koyleri yakininda, transgresif
olarak bu granitleri 6rtmektedir (I. Ketin, 1950).

b. Bazik bilesimli Paleozoik plutonlar. — Kuzeybati ve Orta Anado-
lu'da goriilen ve ekseriya kromit ihtiva eden bazik ve ultrabazik derinlik
kitleleri ve serpantinler, baz1 miiellifler tarafindan (P. de Wijkerslooth,
A. Helke, G. Hiessleitner, W. J. Schmidt) Paleozoik olarak kabul edil-
mektedir. Canakkale, Balikesir ve Manisa havalisindeki kromitli perido-
tit masifleri, Bursa-Orhaneli arasindaki krom bolgesinde bulunan du-
nit ve harzburgit masifleri ve Kiitahya-Eskisehir havzasindaki peridotit
masifleri (Basoren), Paleozoik intruzyonlar olarak tasvir olunmuslardir.
Bunlar umumiyetle metamorfik veya Paleozoik seriler arasinda-igeri-
sinde-bulunmakta; bunlarin i¢ dokular1 Varistik istikametleri takib et-
mekte ve nihayet bunlar Varistik yasl (?) Uludag granitleri tarafindan
kesilmekte ve kontakt tesirlerine méaruz bulunmaktadirlar (A. Helke,
1955). Bu miisahedelere gore, yukarda zikredilen bazik plutonlarin Pa-
leozoik yasta olduklari, her ne kadar ispat edilmis degilsede, hemen he-
men kat1 gibidir (Levha 1).

c. Asit bilesimli Mesozoik plutonlar.— Anadolu'nun kuzey ve giiney
silsilelerinde granit veya kuvarsh diorit bilesiminde biiyiik plutonlara
raslanmaktadir. Bilhassa Kastamonu ile Bolu arasinda bircok Mesozoik
yasli plutonlar aflore etmektedir. Kiire ve Devrekani civarindaki grani-
tik ve dioritik intruzyonlar Jura yakindadirlar. Zira bunlar Lias sistleri-
ni kesmekte ve cakil halindeki pargalar1 Malm/Alt Kretase tabakalari-
nin taban konglomeralari i¢erisinde bulunmaktadir (W. Fratschner, K.
Goktunaly, 1. Ketin).

Bolu masifinin biotitli granitleri ve kuvarsh dioritleri M. Blument-
hal tarafindan Ust Paleozoik olarak tahmin edilmekte ise de, bunlarin
da Alt Mesozoik yasta olmalari ¢ok muhtemeldir. Mamafih bu hususta
heniiz kesin bir hiikiim vermek miimkiin degildir.

Elazig ve Malatya havalisindeki granit-kuvarsh diorit bilesimli de-
rinlik kitleleri ise, Kretase tabakalar: icerisinde bulunmakta ve Eosen
tarafindan ortiilmektedir. Bunlar Mesozoik sonunda tesekkiil etmis
plutonlardir. Yiiksek Bolkar daglar: ziimresine dahil Horoz granit kit-
lesi de Mesozoik yasta olmalidir; zira bu havalide ki Permien kalkerleri
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mezkar granit tarafindan kontakt metamorfizma tesiriyle degisiklige
ugramislardir (M. Blumenthal, 1955).

d. Bazik bilesimli Mesozoik plutonlar. — Mesozoik faaliyet devresine
ait bazik intruzyonlar yine Karadeniz daglarinin bat1 kisminda goriilmek-
tedir. Bir bakir madeni merkezi olan Kiire'de ve yakin civarinda tezahiir
eden peridotit, gabro, gabrodiorit ve diabaz kitleleri o mahaldeki Lias ta-
bakalarini kesmekte ve Malm/ Alt Kretase serisinin taban konglomeralar
tarafindan ortiilmektedir. Cakillar1 da ayni1 konglomera igerisinde bulunur.

Bu bolgedeki asit ve bazik plutonlar, Pontidler silsilesinin gen¢ Kimme-
ricien kivrilma sathasr ile ilgili olarak tesekkiil etmislerdir. (W. Fratschner,
K. Goktunaly, 1. Ketin).

Orta Anadolu'nun kuzey kisimlarinda, Ankara-Cankiri-Corum ve
Amasya havalisinde, tezahiir eden genis serpantin Kkitleleri, bu bolgedeki
Mesozoik jeosenklinalinin inisiyal magmatizma faaliyetlerinin bir neticesi
olup, esas itibariyle Kretase (ve ekseriya Ust Kretase) yagindadirlar. Bun-
lar Jura ve Alt Kretase serilerini kesmekte ve Maestrichtien tabakalar: ile
transgresif olarak ortiilmektedirler (Kalecik-Cankir arasinda oldugu gibi,
I. Ketin, 1959).

Toroslar sisteminde ve Amanos daglarinda bulunan biiyiik perido-
tit-serpantin kitlelerinin yas1 ve mahiyeti hakkinda bir¢ok miiellifler farkly
tikirler ileri stirmiislerdir. Bu hususta Dogu Toroslar mintakasinda yapmis
oldugumuz miisahedelere gore, Ergani, Guleman ¢evresinde peridotit, pi-
roksenit, harzburgit ve gabro bilesimindeki bazik derinlik kitleleri Paleozo-
ik tesekkiilleri kesmekte ve Maestrichtien tabakalar: tarafindan ortiilmek-
tedir (I. Ketin, 1950), Keza Tunceli ve Elazig havalisinde ayn1 cins kayalar
Alt Mesozoike ait kalker ve yar1 mermerleri kesmekte ve Eosen tabakalari
tarafindan transgresif olarak ortiilmektedir — binaenaleyh Kretase yasin-
dadirlar.

Giineyde, Ecemis koridorunda ve Aladag bolgesinde yer yer kromit
ihtiva eden serpantin ve peridotit kitleleri Permien ve Alt Mesozoik seri-
leri katletmekte ve Liitesien tabakalari ile ortiilmektedir. Boylece Orta ve
Dogu Toroslar bolgesindeki ofiolitik sahreler Kretase yasindadirlar. Keza
M. Blumenthal Orta ve Bat1 Toroslar'da Pozanti, Belemedik, Cakitgay ha-
valisindeki gabro, peridotit, dunit, lerzolit, hipersten-ojit-peridotit ve genel
olarak serpantinleri Orta ve Ust Kretase yasginda kabul etmis, Bolkardag
cevresindeki Paleozoiki kesen bazik ve ultrabazik intruzyonlar: da Kretase-
ye atfetmis ve bunlarin mutlaka Mesozoikte yerlesmis olduklarina dikkati
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¢ekmistir (M. Blumenthal, 1955).

Diger taraftan, H. Colin Bat1 Toroslar'da Elmali-Fethiye bolgesindeki
ofiolitik taglarin Alpin yasta olduklarini kesin olarak miisahede etmistir
(H. Borchert, 1958).

Buna mukabil, G. Hiessleitner ve K. Metz gibi, bazi Avusturyali Jeo-
loglar Bat1 Toroslar'daki serpantin-peridotit kitlelerinin Paleozoik yasta
olduklar1 inancindadirlar. Bunlar yesil sahrelerin Mesozoik tabakalarla
olan hudutlarini «arizali» olarak tavsif etmektedirler; sayet serpantinleri
Kretase tabakalar1 tizerinde veya arasinda gormiislerse! G. Hiessleitner
1955 te M. T. A. mecmuasinda yayinlanan son makalesinde bu kana-
at lizerinde israr ediyor ve «Biitiin miigahedelerimiz bizi Toroslar'daki
serpantinlerin Mesozoik oncesi tesekkiil etmis olduklarini inandirmaya
zorlamaktadir» (G. Hiessleitner, 1955). Bu diistince ve kanaatlere istirak
etmiyen — sahsen bu yazinin miiellifi de dahil—bir¢ok kimseler ve bu
arada Prof. Borchert 1958 de nesrettigi «Tiirkiye'de Krom ve Bakir ma-
denlerini husule getiren inisiyal ofiolitik magmatizma» baslikl1 eserinde
«genis ve devamli bir bolgede ofiolitik sahrelerin Mesozoik esnasinda te-
sekkiil ettikleri ¢ok vazih olarak miisahede edilmektedir» der. Bu genis
zon Fethiye'den Erzurum'a, kadar biitiin Toroslar silsilesini igerisine alir.
Elmali-Fethiye bolgesindeki serpantinler Orta ve Ust Kretase yasinda,
Denizli-Acipayam-Burdur-Beysehir bolgesindekiler ise Ust Kretase ve
Pozanti-Faraga, Guleman-Ergani cevresindekiler ise mutlaka Ust Kreta-
se-Eosen yasinda olduklarini da daha yeni travaylarinda zikretmektedir
(H. Borchert, 1958-1960). Ayni sekilde M. Dubertret (1955) Hatay bol-
gesindeki serpantinleri Ust Kretase yasinda gostermistir.

Yukardaki muhtelif misallerden anlasildigina gore, Tiirkiye'de teza-
hiir eden peridotit-serpantin kitlelerinin intruzyon zamaninin—Kuzey-
bati Anadolu'dakiler haric—Ust Kretase oldugu bir vakiadir (Levha I).

e. Orta Anadolu ve Dogu Pontidler de Tersiyer plutonizmasi.— Ki-
zilirmak'in biiytik bir kavis yaptig1 Orta Anadolu bolgesinde metamorfik
serilerle volkanik fasiesli Kretase tabakalar1 arasinda, cesitli bilesimlerde
asit ve bazik plutonlar yer alir. Bilhassa Yozgat ile Kirsehir arasindaki Ci-
¢ekdag1 masifinde bazik gabrolardan asit aplitlere kadar biitiin tas cins-
leri miisahede edilmektedir. H. Langenberg'in tayinlerine gore asagidaki
tipler tesbit olunmustur: Olivinli gabro, diorit, ojitli porfirit, pertitsiyenit,
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nefelinli siyenit, kuvarsh diorit, hornblendli biotit-ojit-granit, alkali-gra-
nit, yazi graniti, granit-aplit, kuvars-aplit-fels, kuvars-porfir. Bu muhtelif
tas tiplerinin sinirlar1 kesin degildir, bunlar tedricen birbirine gegerler.
Bazik olanlarin intruzyon safhalar: asit olanlarinkinden nispeten daha
oncedir.

Cigekdag masifinin Ust Kretase tabakalar1 (Senonien-Turonien) ba-
zik ve asit plutonlar tarafindan kesilmis, kat'olunmustur. Plutonlarin Ust
Kretase volkanik serileri ile olan hudutlar1 pek belli degilsede, ayni yas-
taki tortul tabakalarla olan sinirlar1 kesin ve barizdir. Boyle tipik bir kon-
takt sahasi, Cigekdag'in bat1 kisminda, Biiyitk Abdiusag1 koyii yakininda
gorilmektedir. Burada kalkerlerden miitegekkil Ust Kretase tabakalar1
(Rosalinli Senonien) gabrosiyenit bilesimli kristalin taglarin hududunda
mermerlesmis, rekristalize olmustur. Bunlar, diger bir deyimle, grena ih-
tiva eden kalsitli kontakt taslarina inkilap etmislerdir (determinasyon, G.
v. d. Kaaden). Metamorfize olmus kontakt taslarinin Senonien yasinda
bulunmalar1 ve kristalin kitlelerin Liitesien tabakalar: tarafindan transg-
resif olarak 6rtillmiis bulunmalari, intruzyonun Ust Kretase sonunda,
Laramien orojenezi esnasinda veya bu sathay1 hemen takiben vukua gel-
mis oldugunun bariz delilleridir. O halde, Orta Anadolunun kristalin
masifleri Eosen veya Paleosen esnasinda tesekkiil etmislerdir, diger bir
tabirle Alpindirler (1. Ketin, 1959).

Cigekdag ile Kaman arasindaki kristalin taglarin petrografik ve mi-
neralojik etiidiinii doktora travay: olarak hazirlamis bulunan M. Ayan,
Nancy Maden Fakiiltesinde Zirkon kristalleri iizerinde ve kursun/uran-
yum metodu ile yapmis oldugu yas tayinlerinin neticesine gore, bu bol-
gedeki granitik taslarin yas1 54 milyon sene olarak hesaplanmistir. Bu
netice jeolojik enterpretasyonlarimizi teyit eder mahiyettedir.

Orta Anadolu'daki kristalin kitleler simdiye kadar, metamorfik ¢ev-
releri ile birlikte Paleozoik ve hatta Paleozoik dncesi masifler olarak kabul
edilmekte idi. Bu bolgenin Buchardt, Lebkiichner ve miiellif tarafindan
jeolojik lovelerinin yeniden yapilmasi esnasinda, metamorfik serilerin
biiyiik bir kisminin Mesozoike ait olduklar1 ve kristalin kitlelerin ise Ust

'Ayan, M. (1959) : Contribution a l'etude petrographique et geolohique de la
region situee au nord-est de Kaman (Turquie). These, Fac. Sc. Univ. Nancy, tome
11, p. 396



6 IThsan KETIN
Kretaseden daha gen¢ bulunduklar: tesbit edildi (I. Ketin, 1959).

Orta Anadolu'daki bu geng plutonizma faaliyeti, batrya dogru Eski-
sehir'e kadar, doguya dogru ise Divrik-Erzincan sahasina kadar uzanir.
Divrik gevresindeki siyenit- ik intruzyonlar1 Tiironienden sonra vukua
gelmis ve bunlar Ust Kretase yasindaki radiolaritli ve serpantinli ofioli-
tik serileri bariz kontakt tesirleri ile kesmis durumdadir (V. Kovenko, P.
De Wijkerslooth, M. Gysin).

Dogu Karadeniz siradaglari igerisinde, «Giresun-Ordu ve Hopa gii-
neyindeki granit ve granodiorit masifler de bu bélgede Ust Kretase/Pa-
leosen yasli ve volkanik fasiesli tesekkiilleri kat'etmisler, kontaklarinda
bariz tesirler birakmiglardir (E. Altinli, 1946).

I1. DENIZALTI VOLKANIZMASI

a. Paleozoik faaliyet.— Ordovisien yasindaki en eski denizalt1 vol-
kanizmasi, Toroslar'da, Amanos daglar1 bolgesinde F. Frech tarafindan
zikredilmektedir (1914). Burada ojitli ve amfibollii porfiritler riisubi
Ordovisien tabakalar1 arasinda yer almakta onlarla birlikte kivrilmus,
deforme olmus bulunmaktadirlar.

Kuzeybat1 Anadolu'da, Soma ve Kiitahya ¢evresindeki yesil sahre-
leri P. Arni, Permo-Karbonifer olarak kabul etmistir (1942). Keza Sile
bolgesindeki trakiandezit bilesimli lav ve tiifler (tiifitler), F. Baykal ta-
rafindan Permo-Karbonifer yasinda gosterilmislerdir (1943); zira bun-
larin ¢akillar1 Triasin taban konglomeralar: igerisinde bulunmustur.
Buna benzer diger misaller verilebilir, fakat umumiyetle Paleozoike ait
denizalt1 lavlar1 hakkinda ¢ok az miisahedelerimiz vardur.

b. Liasa ait faaliyet.— Denizalt1 volkanizmasi esashi olarak Kuzey
Anadolu Lias havzasinda inkisaf etmistir. Bayburt-Amasya bolgesinde
Lias formasyonu igerisinde ¢ok defa fosilli olarak (Ammonit ve Brakio-
podlu) mubhtelif seviyelerde denizalti lav ve tiifleri tezahiir eder. Bilhas-
sa diabaz, spilit, andezit, amigdaloid bazalt cinsinden volkanik malze-
me, tortul tabakalar arasinda kalin yataklar tegkil etmislerdir (1. Ketin,
1951). Bayburt bolgesinde 2000 metre kalinlik gosteren Lias tesekkiilaty
yukardan agagiya dogru:

300-350 m volkanik aratabakali gre ve sistler,
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8-10 m Phylloceras'li Aalenien - Toarsien kalkeri,

500-550 m ince volkanik yataklar1 havi sistler (Amaltheus'lu
Domerien),

300-350 m andezit-spilit lavlar ve tiifleri, gre ve marn,
50 m kirmizi renkli, fosilli kalker ve marn,
100 m Brakiopodlu kumlu kalker ve taf-tifit,
300 m kuvarsh lav ve tif yataklars,
250-300 m Arietites'li gre-konglomera ve sist (Sinemiirien).

Bayburt civarindaki bu formasyon dogu ve batiya dogru ayni tarzda
devam eder.

c. Kretase esnasindaki faaliyet. — Kretase devri Anadolu'da denizal-
t1 volkanizmasinin siddetli oldugu bir sathaya tekabiil eder. Bu devrin
tortulasma havzalarinda muazzam ofiolitik intruzyonlar vukua gelmis,
pilov lavlar: seklinde diabazlar, spilit, bazalt ve andezitlerle serpantin lav-
lar1 genis sahalara yayilmislardir. Bu magmatik malzeme ile birlikte ra-
diolarit, yesil sistler, kirmiz1 kalker ve marnlar da deniz dibinde teressiip
etmis ve beraberce ofiolitik serileri meydana getirmislerdir.

Anadolunun merkezi ve i¢c kisimlarinda, Ankara-Irmak-Kale-
cik-Cankiri-Corum ve Amasya havalisinde ve biitiin Toroslar sisteminde
bu gibi karisik serilere raslanmaktadir. Bu hususta tipik bir kesit Yoz-
gat-Corum sosesi lizerinde ve bu yola paralel vadiler icerisinde miisa-
hede edilmektedir. Boyle bir tesekkiil, Yozgat kuzeydogusunda, Kirim
deresinde, yukardan asagiya dogru su tabakalardan meydana gelmistir
(1. Ketin, 1956):

50-60 m kalinlikta alacali, ince tabakali kalkerler,

25-30 m ) amigdaloid spilitler,
15-20 m " kirmizi kalker ve marnlar,
8-10m ! bazaltik pilov lavlari,
45-50 m " renkli sistler ve marn,
20 m ! kalker ve radiolarit,
25 m ! marn ve kalker,
6 m ) bazik lavlar ve volkanik bres,

60-65m ! kirmizi kalker ve marn,

10-12 m kalinlikta yastik (pilov) seklinde spilit,
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30 m ! kalker, sist ve marn,
3m " bazik lav,
20 m ! gri sistler ve marn,
50 m h serpantin,
5m " kalker ve radiolarit,
8 m ! amigdaloid spilit,
20 m " gri kalker ve marn,
5m ! diabaz,
80 m ! acik mavi renkli sist ve marn,
20 m ) kalsitlesmis bazalt,
80-90 m ) marn ve sist,
8-9m " kirmiz1 kalker ve radiolarit,
120-130 m ! gre ve kumlu kalker,
8-10 m " volkanik tif ve spilit,
20 m " kristallenmis kalker bloklari,
45-50 m " serpantin ve bazik lavlar,
120-130 m ! kalker, radiolarit ve serpantin.

Kretase ofiolit serisinin tortul tabakalar icerisinde ve bilhassa
taban kalkerlerinde:

Orbitolina trochus (Fritsch) Silvestri?

Orbitolina aff. conoidea Grass®

ve daha iist seviyelerde, lavlarla aratabakali olarak ¢ok sayida Senonien
ve Turonieni temyiz eden Globotruncana'lar tesbit edilmistir (I. Ketin,
1956).

d. Ust Kretase-Paleosen esnasindaki faaliyet. — Mesozoik zamaninda
vukua gelen denizalt1 volkanizmasinin son safhasi Ust Kretase/Paleosen s1-
nirinda cereyan etmistir. Bu devreye ait tesekkiiller Karadeniz kiy1 daglar:
boyunca ve bilhassa bu silsilenin dogu kisminda ve Giiney Anadolu sira-
daglarinda kalin lav ve tiif yataklar1 halinde tezahiir ederler. Bu yataklarin
kalinlig1 Rize ve Ordu gerisinde 1400 metreyi bulur ve Trabzon-Glimiisane
arasinda da ayni sekilde devam eder.

2) P. Arni, 1942; %) 1. Ketin, 1945.
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Sek. 2 - Murgul cevresinde Ust Kretase/Paleosen volkanik serisi

Misal olarak bu seriye ait birkag profil asagida gosterilmektedir. Bun-
lardan birincisi Murgul-Artvin bakir bolgesinden alinmigtir. Burada de-
nizalt1 volkanizmas: diabaz ve spilit lavlar: ile Alt Mesozoikte—Jura/Alt
Kretase esnasinda—baglamus, biitiin Kretase boyunca devam etmis ve Alt
Eosene de ge¢mistir. Bu seri lizerinde Liitesien tabakalari transgresif olarak
bulunurlar. Sekil 1, 2 durumu bariz olarak gostermektedir (I. Ketin, 1948—
nesredilmemis rapor).

Giineyde ikinci bir bakir havzasi olan Ergani cevresinde de Ust Kretase/
Paleosen formasyonlari volkanik fasieste inkisaf etmis ve Liitesien tabaka-
lar1 ile transgresif olarak ortiilmistiir (E. Chaput, 1936, I. Ketin, 1951).

Elazig-Diyarbakir sosesi kenarinda, Maden deresi boyunca Ust Seno-
nien ve Alt Eosene ait sist, gre ve kalkerlerle aratabakali olarak diabaz, spi-
lit, andezit ve az miktarda dasit lav ve tiifleri tezahiir eder. Bakir madeni
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civarinda, gabro, piroksenit ve harzburgitlerden miitesekkil bir temel tize-

rinde (Sek. 3):
15 m kalinlikta
50m "

150 m
120 m
35m
80 m
40 m
120 m
30 m
300 m
30 m
80 m
15m

100 m

diabaz,
Senonien foraminiferlerini havi alacali sistler ve
kalkerler,

serpantin bresleri ve radiolarit,
alacali sistler ve marn (Senonien),
amigdaloid spilitler,

sist ve marn,

serpantin ve diabaz,

alacali sistler ve marn,

bazik lavlar ve spilit,

alacali sistler ve kalker,
amigdaloid spilit ve andezit,
renkli sistler ve marn,

diabaz,

Maestrichtien yasinda sist ve marn,

—c¢ok kalin sist ve lav alternasyonu.
miisahede ve tesbit edilmistir (I. Ketin, 1947—nesredilmemis rapor). Ay-

rica Maden kazasinin

4.5 km giineydogusunda, volkanik yataklar arasinda

gremsi kalker banklari yer alir ve bunlar, Miscellanea miscella d'Arch., Glo-
borotalia sp. gibi Paleosen Foraminiferleri ihtiva ederler (I. Ketin, 1951).

Bu seri tizerine de Alt

Liitesien yasinda, Nummulites atacicus, N. globulus,

N. guettardi ve Nummulites granifer ihtiva eden gri kalkerler gelir.
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e. Eosen esnasindaki faaliyet. — Tiirkiye'deki denizalt1 volkanizmasi
Eosen esnasinda da faaliyetine devam etmis ve bilhassa Orta ve I Ana-
dolu'da genis sahalara yayillmistir. Yozgat ve Merzifon-Havza havalisindeki
andezit, spilit lavlary, tiif ve volkanik bresler, fosilli Liitesien tabakalari ile
birlikte tortulasmis ve daha sonra birlikte deforme olmuslardir. Yozgat-Yer-
koy yolu kenarinda bu gesit tesekkiiller bariz olarak goriilmektedir. Yozgat
sehrine girerken, dereden itibaren asagidaki profil miisahede edilir:

250 m.

-

PR A g B W

Andezit ldv,

Tilf wve are,

Aglomera,
Killi gist,

Bregimsi  tiif ,

Tiifit,
Ldv ve sediment,

Gre,

Andezit ldvi,

Lév ve tif karigima,
Killi gist ve tif,
Bagzalt ldvi ve aglomera,

Fasilli gre,
Andezit live,
Konglomera, gre, aglomera

Granit ve gabro,

Sek. 4 - Yozgat yakininda Eosen volkanik serisi

Tabanda, diorit bilesiminde kristalin taslar aflére eder ve bunlarin tize-

rinde:

8-10 m kalinlikta ince taneli konglomera, gremsi kalker ve sistler

6-7 m

3.5m
3m

5-6 m

5m

(Nimmulit'li),

amigdaloid bazalt par¢alarindan miitesekil
aglomera ve tiif,

andezit 1av ve tiifleri,

Niimmulitli gre ve tiif,

Liitesien Nimmulitlerini havi (N. granifera,
N. uroniensis) tif,

amigdaloid lav ve tiifler,
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6 m kalinlikta ince zerreli tiif ve ki,

15-18 m ! andezit lav ve tifleri,
8 m " Kkloritli andezit,
5m " ince zerreli tif,
4m " andezit lavy,
8-10 m " tufit,
18-20 m ! yesil, bresimsi tif (yap: tast),
10 m " ince zerreli, sar1 tiif,
25-30 m ! volkanik aplomeralar,
50-60 m " ince zerreli taf (tifit),
40-50 m ! koyu gri renkli andezit lavi (Keltepe)

yer alir. Biitiin profil takriben 250-270 metre kadardir (1. .Ketin, 1956), Se-
kil 4 bu durumu basit sekilde ifade etmektedir.

Merzifon-Osmancik-Havza arasindaki volkanik fasiesli Eosen serileri
de hemen hemen ayni karakterde olup, Ankara-Samsun sosesi {izerinde,
Celtek deresi boyunca tezahiir ederler.

I11. YERUSTU VOLKANIZMASI

Anadolu'daki asil volkanik faaliyet Ust Oligosende ve bilhassa Miosen-
de baslamus, Pliosen ve Kuaterner esnasinda en siddetli sathasini gegirerek
tarihi zamanlarda yavas yavas sona ermistir. Umumiyetle andezit lav ve
tifleri puskiirtiilmiis, diger asit ve bazik malzeme téli derecede rol oyna-
muistir. En ¢ok raslanan volkan sekilleri koni bi¢imindeki stratovolkanlar ve
tabakali lav ve tiif yataklaridir. Bunlara ilaveten bazi kaldera (Nemrut) ve
Maar (Acigol) tipleri de mevcuttur. Yaygin bazalt ortiisii yalniz giineydogu-
da (Karacali dag), Tiirkiye-Arabistan sinirinda tezahiir eder.

Erciyas ve Hasan daglar1 gibi Orta Anadolu'nun biiyiik volkanlar1 Ust
Miosende faaliyet halinde bulunuyorlardi. Bunlarin ilk ertipsiyon mah-
sulleri olan agik renkli asit tiifler, volkan merkezinden yiizlerde kilometre
uzaklara kadar serpilmisler ve o zamanki Neojen golleri icerisinde tortu-
lagmalardir (Sek. 5). Boylece Urgiip-Géreme-Nevsehir havalisindeki 300-
350 metre kalinlikta olan tiif yataklar: tesekkiil etmistir. Bu ilk faaliyet za-
many, jeolojik olarak tayin ve tesbit edilebilmektedir. Zira tiifler arasinda
bazi omurgali hayvanlarin (Hipparion gracile) kemik ve dis bakiyelerine
raslanmaktadir (E. Chaput, 1936; 1. Yalginlar, R. Izbirak, 1950-1951). Bu
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Alkylagimy adne

Sek. 5 - Erciyas volkanina ait lav ve tiiflerin yayildig: bolgeler
1. Neojen oncesi formasyonlar; 2- Tiiflii Neojen; 3 - Tiifler; 4 -Lavlar;

5 -Eriipsiyon merkezleri.
volkanlarda lavlarin ¢ikigini temin eden asil faaliyet ikinci sathada, Pliosen

ve Kuaterner esnasinda vukua gelmistir. Bunlarin son eriipsiyonlari ise ta-
rihi zamanlarda insanlar tarafindan miisahede edilmistir.

Ankara civarindaki andezit-dasit lavlarinin ve Konya-Afyon ¢ev-
resindeki trakiandezitik lav kubbelerinin eriipsiyonlar1 da Miosen ve
Pliosen esnasinda vukua gelmistir.

Batida, Ege bolgesinde, ¢ok defa andezit ve dasit lavlar: ve tiifleri Ne-
ojene ait gol riisuplar1 arasinda yer alirlar. Keza liparit bilesimli olanlar da
tabakal1 ve ayn1 yastadirlar. Bazalt eriipsiyonlar: ise bu bélgedeki volkanik
faaliyetin son sathasini teskil ederler.



14

Eski mielliflerin «Yanik arazi = Katakekaumene» dedikleri Kula ¢evre-
sinde en geng bazaltlar tezahiir eder. Eifel ve Auvergne'de oldugu gibi, bura-
dakilavlar da taze ve kraterler iyi muhafaza olunmustur. Buradaki ilk bazalt
akintisi vadilerin agilmasindan evvel, ikinci ve {igiincii bazalt eriipsiyonlar:
ise vadi tegekkiiliinden sonra vukua gelmistir. En son faaliyet ise jeolojik
yeni ¢agda (Recent) olmus, fakat tarihi zamanlarda devam etmemistir. Bu
dort satha esnasinda daima bazalt cinsinden, ayni bilesimde, lavlar ¢ikmis-
tir (hornblendi, 16sitli ve nefelinli bazaltlar) (A. Philippson, E. Frech).

Giineydogu Anadolu'da, Diyarbakir-Cizre ve Gaziantep havalisinde,
bazalt-dolerit lavlari, Pliosen tabakalari itizerinde bir ortii halinde, genis
sahalara yayilmis olarak tezahiir ederler. Bizzat Diyarbakur sehri igerisinde
bazaltlar tabii kaldirim tag1 halinde goriiniirler. Bunlarin eriipsiyon zaman-
lar1 Plio-Kuaterner sathaya tekabiil eder.

Dogu Anadolu'da ve Van goli etrafindaki Biiyiik ve Kiigitk Agri, Siip-
han, Nemrut ve Tendiirek volkanlarinin eriipsiyonlar: Plio-Kuaterner hu-
dudunda baslamis ve yeni zamanlara kadar devam etmistir. Once andezit
veya andezitobazalt lavlar1 ¢cikmis ve biiyiik volkanlarin gévdelerini meyda-
na getirmislerdir. Daha sonra bazalt eriipsiyonlar1 olmus ve bunlar Stiphan
ve Nemrut daglarinin zirve kisimlarini teskil etmislerdir.

Biiyiik ve Kiigiik Agri, birbirinden ayr1 volkanlardir. Her ikisinin 6zel
eriipsiyon kanallar1 ve konileri vardir. Her ikisi de stratovolkan olup, umu-
miyetle lavlardan ve daha az tif ve aglomeralardan miitesekkildirler. Zir-
velerinde kazan seklinde kraterleri bugiin artik mevcut degildir. Orjinal
kraterleri, katilasmis lavlar ve tiiflerle dolmus ve kismen de asinmistir.

Biiyitk Agr1 volkaninin alt kisimlar1 eski andezitlerden, st kisimlar:
ise, andezitleri kesen daha geng bazalt ortiisinden miitesekkildir. Her iki
Agr1, bugiin tamamen s6nmiis volkanlardir. Solfatar veya fiimerol faaliyeti
de yoktur. Agr1 lavlarinin baslica tipleri: I6koandezit, Hipersten-ojit-ande-
zit, az miktarda dasit, bazalt cinsinden olivinli andesin-bazaltlar asil kitleyi
teskil etmislerdir (M. Blumenthal, 1958).

Agr1 volkaninin en eski faaliyeti Pliosen/Kuaterner gecis zamanina
raslar. Bu esnada andezit 1av ve tiiflerinden miitesekkil stratovolkanin asil
govdesi meydana gelmistir. Bazaltik yan eriipsiyonlarin vukua geldigi geng
satha ise, Dordiincli Zamanin sonlarina tekabiil eder, daha yeni zamanlar-
da faaliyet olmamustir.
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Orta Anadolu'daki biiyiik Erciyas volkaninin (3916 m) periferik-pa-
raziter kraterlerinin faaliyetleri tarihi zamanlarda devam etmis bulun-
maktadir. Amasya'da dogmus olan eski cografyaci Strabon (Milattan 6nce
63-Milattan sonra 21) meshur cografya kitaplarinda Erciyas daginin geng
faaliyeti hakkinda sunlar1 yazmaktadir: «Biraz sonra ates ve duman figkiran
genis bir sahaya gelinir, burada zemin batakliktir ve geceleri alevler yiikse-
lir» (F. Frech, 1914).

E Oswald'a gore Dogu Anadolu'daki Nemrut daginin son eriipsiyonu
tarihi zamanlarda (? 1441) vukua gelmistir. Bu esnada 25 km uzunluktaki
bazalt akintisi tesekkiil etmis ve bu lav seli Bitlis'e kadar akmus, Van géliin-
de sularin toplanmasina sebep olmustur (E. Lahn, 1945).

Kuaterner yasinda bir bazalt konisi olan (3313 m) Tendiirek, Anado-
lu'nun yegéane «aktif» volkanidir. O simdi faaliyetinin solfatar sathasinda
bulunmaktadir (H. N. Pamir, 1951). Dagin dogu kismindaki 400-500 m
genisligi olan kraterinden sicak buharlar ve H,S ihtiva eden gazlar ytiksel-
mekte ve bu gazlardan etrafta kiikiirt teressiip etmektedir. Buharlarin sicak-
lig1 50-60° arasindadir. Diyadin'in sicak su kaynagi Tendiirek eriipsiyonu
ile ilgilidir. Keza Tiirkiye'nin birgok yerlerinde tesadiif edilen sayisiz sicak
maden sular1 ve karbon dioksitli membalar, en gen¢ volkanik faaliyetlerin
son tezahiirlerini teskil ederler.

Not: Bibliografya Almanca makalenin sonundadir.
Nesre verildigi tarih 10 Kasim, 1960
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UBER DIE MAGMATISGHE ERSCHEINUNGEN
IN DER TURKEI

Thsan KETIN
Technical University of Istanbul

In folgenden Zeilen werden die magmatischen Erscheinungen in der
Tiirkei hauptsédchlich nach dem Ort und dem Wesen der Tiétigkeit behan-
delt, wobei noch die chemisch-mineralogische Zusammensetzung und die
chronologische Entwicklung verschiedener magmatischer Korper in Be-
tracht gezogen werden. Die magmatische Aktivitit wurde damit in drei
Gruppen wie Plutonismus, Submarinvulkanismus und Oberfldchenvulka-
nismus eingeteilt, und jede von diesen nach ihrer Zusammensetzung und
zeitlicher Folge einzeln beschrieben. Als Beispiele werden nur solche Ein-
heiten vorgenommen, deren Intrusionszeit wohl definiert ist.

I. PLUTONISMUS

Nach der Zusammensetzung des Magmas unterscheiden wir hier den
sauren Plutonismus von dem basischen und nach dem Alter der Intrusio-
nen ordnen wir die Vorgénge als palaeozoischer, mesozoischer und tertia-
rer Plutonismus.

a. Palaeozoischer Plutonismus von saurer Zusammensetzung.— Un-
ter diesem Begriff verstehen wir die Tétigkeit des granitischen, grano-
dioritisch-quarzdioritischen und zum Teil auch syenitisch-dioritischen
Magmas. Solche Tiefengesteine von verschiedener Grosse kommen haupt-
sichlich im noérdlichen Teil Anatoliens vor. Die granitischen Plutone des
Istranca-Gebirges In Thrazien, die granodioritischen Stocke nahe Istan-
bul und in Kocaeli (Bithynien), die granitischen Batholithe des Uludag-
Massivs und seiner Umgebung, die granodloritisch-quarzdioritischen Plu-
tone des Kazdag-Massivs zwischen Balikesir und Edremit am aegédischen
Meer gehoren zu dieser Gruppe. Sie sind die Produkte der varistisehen In-
trusionen. Das Alter dieser Intrusionen Ist so weit geologisch gesichert, so
dass die obersilurisch-devonischen Schichten In Bithynien einerseits von
diesen plutonischen Gesteinen durchsetzt sind und die granitischen Gerél-



17
le anderseits in dem Basalkonglonierat der unteren Trias vorkommen. An
der Hauptstrasse [stanbul-Izmit nahe dem Orte Gebze und in der Gegend
von Edremit und Balya kann man diese Konglomerate wohl beobachten (1.
Ketin, G. v. d. Kaaden, T. Aygen).

Die granitischen Batholithe mit grossen farbigen Feldspdten zwi-
schen Glimiisane und Bayburt am siidlichen Rande des ostpontischen
Gebirges diirften auch palaeozoisch sein, da hier Liasschichten nahe dem
Dorfe Asagi Hur und Pirahmet transgressiv auf diesen Graniten liegen (1.
Ketin, 1950).

b. Palaeozoischer Plutonismuson basischer Zusammensetzung. —
Die meist chromerz- fithrenden basischen und ultrabasischen Tief enge-
steine einschliesslich Serpentine im nordwestlichen und zentralen Teil
Anatoliens werden von einigen Forschern wie P. de

Wijkerslooth, A. Heike, G, Hiessleitner und W. J. Schmidt als palaeo-
zoisch betrachtet. So sind unter anderen die chromithaltigen Peridotit
massive der Umgebung von Canakkale-Balikesir und Manisa, sowie die
Dunite und Harzburgite des Chromerzgebietes zwischen Orhaneli und
Bursa (A. Heike) und die Peridotitmassive der Gegend von Kiitahya
und Eskisehir (Bagoren—W. J. Schmidt) als palaeozoische Intrusiva an-
genommen. Diese Gesteine liegen namlich meist in den metamorphen
oder palaeozoischen Schichtserien, ihre innere Gefiige folgen den va-
ristischen Strukturen und sie sind ausserdem von den jungvaristischen
Graniten (wie von Uludag) kontaktmetamorph verdndert worden (A.
Heike, 1955). Danach soll das palaeozoische Alter der ophiolitischen Ge-
steine dieser Gegend ziemlich gesichert sein, wenn auch nicht eindeutig
geklart ist (Tafel I).

c. Mesozoischer Plutonismus von saurer Zusammensetzung. — So-
wohl in nordlichen wie auch in stidlichen Ketten Anatoliens treffen wir
grosse Plutone granitisch-quarzdioritischer Zusammensetzung. Beson-
ders im westlichen Teil des pontischen Gebirges zwischen Kastamonu
und Bolu sind viele mesozoische Batholithe aufgeschlossen. Die gra-
nitisch - dioritischen Tief engesteine der Gegend von Kiire-Devrekani
(die alte Kupfermiene) sind jurassisch, denn sie durchsetzen die Lias-
schiefer und ihre Gerdlle befinden sich in den Basalkonglomeraten der
Malm-Unterkreideschichten (W. Fratschner, K. Goktunali, I.Ketin).
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Die Biotitgranite und-Quarzdiorite des Bolu-Massivs diirften auch
altmesozoisch sein; M. Blumenthal vermutet aber ein spétpalaeozoi-
sches Alter fiir diese Gesteine, Die Altersfrage ist hier noch nicht ge-
klart.

Die granitisch-quarzdioritischen Tief engesteine der Gegend von
Elazig und Malatya im 6stlichen Taurusgebiet liegen in den kretazi-
schen Schichten und werden vom Eozén iiberlagert. Sie gehoren also
zum spatmesozoischen Plutonismus. Der Granitstock von Horoz im
hohen Bolkardaggebiet konnte auch altmesozoisch sein, da er die per-
mischen Kalke der Umgebung kontaktmetamorph verdndert hat (M.
Blumenthal, 1955).

d. Mesozoischer Plutonismus von basischer Zusammensetzung.—
Die basischen Intrusionen des mesozoischen Zyklus begannen auch im
westpontischen Gebirge. In dem Kupfererzgebiet von Kiire treten Peri-
dotite, Gabbros, Gabbrodiorite und Diabase auf, welche die Liasschich-
ten durchbrechen und von den Basalkonglomeraten der Malm-Unter-
kreideserie iberlagert sind. Ihre Gerolle befinden sich auch in diesem
Konglomerat. Die sauren und basischen Intrusiva dieser Gegend stehen
offenbar mit der jungkimmerischen Faltung des pontischen Gebirgszu-
ges in Zusammenhang (W. Fratschner, K. Goktunaly, 1. Ketin).

Die zahlreichen Serpentinaufschliisse des nordlichen Teiles von
Zentralanatoliens, der Gegend von Ankara-Cankiri-Corum und Amas-
ya, gehoren vielmehr dem initialen Magmatismus der mesozoischen
Geosynklinale dieses Gebietes und sind hauptsichlich kretazisch. Sie
durchsetzen die fossilfiithrenden Schichten des oberen Juras und der
Unterkreide und werden von Maastricht transgressiv tiberlagert (Kale-
cik-Gebiet nordéstlich Ankara) (P. Ami, F. Baykal, 1. Ketin).

Das Wesen und die Altersfrage der grossen und ausgebreiteten Pe-
ridotit-Serpentin-Massive des ganzen Taurussystems und des stdli-
chen Amanos-Gebirges wurden von vielen Forschern untersucht und
manchmal heftig diskutiert. Fiir dieses Problem mochte ich erst meine
eigenen Beobachtungen im Ostlichen Taurus vorlegen. In dem bekann-
ten Chrom-und Kupfererzgebiet von Ergani-Guleman kommen basi-
sche Plutone in der Zusammensetzung von Peridotit, Pyroxenitj Harz-
burgit und Gabbro vor, die das Palaeozoikum durchbrechen und vom
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Senon (Maastricht) iiberlagert werden (1. Ketin, 1950). Die dhnlichen
Gesteine einschliesslich Serpentine der Gegend von Tunceli und Elazig
sind rein kretazisch, da sie altmesozoische Kalke und Halbmarmore
durchsetzen und vom unteren Eozin transgressiv iiberlagert werden (1.
Ketin, 1945). Im nordlichen Teil des Ecemis-Korridors oder Tekir-Gra-
bens und im Aladaggebietes sind die zum Teil chromitfithrenden Ser-
pentin-Peridotit-Stocke In die permischen und altmesozoischen Kalke
(hauptsachlich kretazisch) eingedrungen und sie werden vom Eozidn
(Lutet) tiberlagert (I. Ketin, 1958). So haben die basischen, oder ophio-
litischen Intrusivgesteine des mittleren und 6stlichen Taurus-Gebirges,
nach meiner Uberzeugung kretazisches Alter.

M. Blumenthal hatte die ophiolitischen Gesteine (Peridotit, Gab-
bro, Dunit, Lherzolith-Hypersthenaugitperidotit-und Serpentin) des
zentralen und westlichen Taurusgebietes, namentlich die von Pozanti-
Belemedik-Cakitgay, mittel-bis oberkretazisch angenommen. Trotz des
unsicheren Alters der basischen und ultrabasischen Gesteine des hohen
Bolkardag-Gebietes, die In die palaeozoischen Schichten eingedrungen
sind, befiirwortet M. Blumenthal noch das kretazische Alter derselben
und schrieb wortlich: «bis nicht strikte Gegenbeweise geliefert sind,
miissen wir bei der angefithrten jungmesozoischen mise en place blei-
ben» (M. Blumenthal, 1955).

Nach den neuen Kartierungen des westlichen Taurusgebietes von
H. Colin ist das alpidlsche Alter der Hauptophiolite der Gegend von
Fethiye und Elmali so.gut wie sicher gestellt (H. Borchert, 1958).

Dagegen haben osterreichische Forscher wie Dr. Hiessleitner und
Prof. Metz, feste Meinungen iiber das palaeozolsche Alter der Perido-
tit-Serpentin-Massive sowohl des westlichen und zentralen Taurusge-
birges wie auch der ganzen Tiirkei tiberhaupt. Sie erkldren die Lage-
rungsverhdltnisse der ophiolitischen Gesteine mit den mesozoischen
Schichten als «tektonisch gestort», wenn die Peridotite iiber dem Me-
sozoikum, besonders {iber der Kreide liegen, oder sogar in den Kreide-
schichten gesteckt aussehen. In seiner neuen Veréffentlichung In der
M.T.A.- Zeitschrift betont G. Hiessleitner Immer noch: «Alle Beobach-
tungen dréngen vielmehr zur Annahme von vormesozoischen Alter der
Taurusserpentine» (G. Hiessleitner, 1955).
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Gegeniiber diesen Aeusserungen von Dr. Hiessleitner schrieb Prof.
Bordiert in seiner letzten, sehr interessanten Arbeit tiber die Chrom-und
Kupfererzlagerstitten des initialen ophiolitischen Magmatismus in der
Tiirkei (1958) folgendes: «Mesozoische Bildung der Ophiolite hat sich
sehr klar gezeigt in einer wirklich regional ausgedehnten Zone». Diese
Zone umfasst die ganze taurische Kette von Fethiye im Siidwesten bis
zum Erzurum-Gebiet im Ostanatolien. Darunter sind die ultrabasischen
und basischen Intrusiva des Fethiye-Elmali-Gebietes mittel-bis oberkre-
tazisch; die Ophiolite in Form von Serpentinen in Denizli-Acipayam-
Burdur-Raum und im Gebiete um den Beysehir-See herum sind mit
dem Schwergewicht oberkretazisch; die Hauptmasse der ophiolite der
Pozanti-Faraga-Zone und des Ergani-Gulemangebietes ist sicher ober-
kretazisch bis untereozian (H. Borchert, 1958-1960). Auch nach Duber-
tret sind die ophiolitischen Gesteine des Hatay-Gebietes sicher oberkre-
tazisch (M. Dubertret, 1955).

e. Tertidrer Plutonismus im Zentralanatolien und im ostpolitischen
Gebirge.— Im mittleren Teil Anatoliens, wo der Kizilirmak (der Halys)
einen grossen Bogen macht, treten neben metamorphen Gesteinen und
Kreideschichten in vulkanischer Fazies saure und basische Plutone auf,
deren Zusammensetzung sehr mannigfaltig ist. Besonders im Cicekdag-
Massiv zwischen Kirsehir und Yozgat kommen von basischen Gabbros
bis zu sauren Apliten fast alle Zwischenglieder vor. Nach der Bestimmung
von H. Langenberg hat man folgende Typen unterschieden: Olivingab-
bro mit basischen Labradoriten, Diorit, Augitporphyrit, Perthitsyenit,
Nephelinsyenit, Quarzdiorit, Hornblende-Biotit-Augit-Granit, Alkali-
granit, Schriftgranit, Granitaplit, Quarzaplitfels und Quarzporphyr. Die
Grenzen dieser verschiedenen Gesteinstypen sind unscharf, sie gehen
meist ineinander {iber. Die Intrusionszeit der basischen Gesteine ist rela-
tiv frither als die der sauren.

Die oberkreideschichten (Turon und Senon) des Cigekdag -Massivs
werden von den basischen und sauren Tief engesteinen durchsetzt. Die
Kontakte der Intrusionsmassen mit den vulkanischen Teilen der oberen
Kreide sind meist unscharf; dagegen sind sie viel deutlicher mit den sedi-
mentéren Schichten derselben Formation. Eine solche typische Kontakt-
stelle befindet sich nahe dem Dorfe Biiyiik Abdiusagi im westlichen Teil
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des Cicekdagmassives. Dort wurden kalkige Oberkreideschichten (Ro-
salinenfithrendes Senon) an der Berithrungsstelle mit gabbroidisch-sye-
nitischen Gesteinen marmorisiert, oder rekristallisiert; sie wurden mit
anderen Worten in «granatfiihrendes kalzitisches Kontaktgestein» um-
gewandelt (G. V. d. Kaaden). Da diese Kontaktgesteine zum Senon geho-
ren und die Kristallingesteine von Lutetschichten transgressiv tiberlagert
sind, durfte die Intrusion der plutonischen Gesteine am Ende der oberen
Kreide, wahrend oder gleich nach der laramischen Faltung stattgefunden
haben. Die kristallinen Gesteine in Zentralanatollen sind daher im Eo-
zén (wenigstens im Palaeozédn) entstanden; sie sind mit anderen Worten
alpidisch (1. Ketin, 1959).

Diese Schlussfolgerung ist ganz neu. Bis jetzt hatte man im allge-
meinen geglaubt, dass die kristallinen Gesteine mit ihren metamorphen
Rahmen im Zentralanatollen palacozoisch oder sogar vorpalaeozoisch
wiren. Nach neueren Kartierungen des ganzen Gebiefes von Buchardt,
Lebkiichner und von mir selbst, hat es sich herausgestellt, dass ein Teil
der metamorphen Serien dem Altmesozoikum gehéren und die kristalli-
nen Tief engesteine jiinger als Oberkreide seien.'

Dieser junge Plutonismus diirfte sich nach Westen hin bis Eskisehir,
und nach Osten hin bis DIvrik und Erzincan fortgesetzt haben. Die sau-
ren, mehr syenitischen Intrusiva des Elsenerzgebietes von Divrigi (Div-
rik) haben auch postturonisches Alter. Sie durchsetzen dort die ober-
kretazischen, radiolarit- und serpentinfithrenden Ophiolitserien mit
deutlichen Kontaktwirkungen (V. Kovenko, P. de Wijkerslooth, M. Gy-
sin).

Die granitisch-granodloritischen Stocke der ostpontischen Region
stidlich Giresun - Ordu und Hopa intrudierten in die oberkretazisch-pa-
laeozdnen Schichtserien In vulkanischer Fazies. Sie durchsetzten die vul-
kanischen 6bersenonschichten und iibten Kontaktwirkungen auf diesen
Gesteinen (E. Altinli, 1946).

! In der letzten Zelt hat Dr. Mehmet Ayan die Intruslonszeit der granitischen
Gesteine zwischen Kaman und Ci¢ekdag physikalisch bestimmt und gibt den
Zahlenwert von 54 Millionen Jahre! (Contribution a I'étude pétrographique et
géologique de la région située au nord-est de Kaman (Turquie). These, Fac. Sc.
Univ. Nancy, tome II, 1959.
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II. SUBMARINVULKANISMUS

a. Palaeozoische Titigkeit. — Der ilteste, untersilurische Submarinvul-
kanismus wurde schon von E Frech aus dem Taurus-Amanosgebiet beschrie-
ben (1914). Augit- und Amphibol- porphyrite liegen dort zwischen den se-
dimentéren Schichtpaketen und sind mit diesen zusammengefaltet worden.

Die Griingesteine der Gegend von Soma und Kiitahya im Nordwestana-
tolien wurden von P. Arni permokarbomsch angen (P. Arni, 1942). Auch die
trachyandeatische Laven und Tuffe (Tuffite) im Sile-Gebiet im nérdlichen
Bithynien sind von E Baykal Permokarbonisch betrachtet, da ihre Gerolle
in den Basalkonglomeraten der unteren Trias vorkommen (F. Baykal, 1943).
Aechnliche Beispiele aus den anderen palaeozoischen Gebieten tonn man
noch zusetzen. Im allgemeinen aber wissen wir zu wenig Bescheid von dem
untermeerischen Vulkamsmus dieser Zeit.

b. Liasische Tatigkeit.— Der eigentliche Submarinvulkaniss hatte sich im
liasischen Trog des nordlichen Teil Anatoliens entwickelt. Die Liasformation
der Gegend von Bayburt enthilt mehrere Horrizonte submariner Laven und
Tuffe, die zum Teil fossilfithrend sind (Ammoniten und Brachiopoden). Es
kommen , dabei Diabase Spilite, Andesite und Mandelsteine mit Kalzitfiil-
lungen vor, die zwischen den sedimentdren Schichten eingelagert sind. In
dem 2000 m méchtigen Liasprofil von Bayburt treten die vulkanischen Be-
standteile sehr gut auf. Das Profil besteht von oben nach unten aus folgenden
Schichtserien (I. Ketin, 1951):

Bunte Sandsteine und Schiefer mit vulkanischen

Einlagerungen ... 300-350 m
Rote, fossilfithrende Kalke und Mergel mit

Phylloceraten von Aalénien, Toarcien ..........ccccvevecivcuricinnnnes 8-10m

Feinkérnige Schiefer mit diinnen vulkanischen

Einlagerungen, Amaltheen-Schichten (Domerien) ......... 500-550 m
Geschichtete, andesitisch-spilitische Laven und

Tuffe mit Sandsteinen und Mergeln .........cccccoouccuvcuviviccnncnnes 300-350 m
Rote, fossilfithrende Kalkstein-Mergel-Serie ..........ccccoveuriervcirirrienncen. 50 m
Sandige Kalksteine und Tuffe mit Brachiopoden ...........cccccouc... 100 m
Quarzfithrende Laven und Tuffe ......c.oovvveiveeeieeneeeeeceeeeeeeeeeeeeeeeees 300m

Sandsteine, Konglomerate, sandige Schiefer und

Kalksteine mit Arietiten (Sinémurien) .......cccoceveevvvreenenene 250-300 m
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Die Liasformation von Bayburt mit vulkanischen Einlagerungen setzt
sich nach Westen und nach Osten hin weiter fort.

c. Die kretazische Taetigkeit. — Die Kreidezeit in Anatolien ist gekenn-
zeichnet als eine sehr aktive Periode des untermeerischen Vulkanismus. In
die Sedimenttrogen dieser Epoche sind die meisten ophiolitischen Gesteine
des Landes eingeflossen. So sind die Diabas-Mandelsteine, Spilite in Form
von Kissenlaven (Pillow Lavas) und die Serpentine im weiteren Sinne ent-
standen als Produkte dieser submarinen Tatigkeit. Mit diesen vulkanischen
Materialien kommen noch die Radiolariten, Griinschiefern, roten Mergel
und Kalksteine zusammen und sie bilden die eigentliche Ophiolitserie.

In dem zentralen und inneren Teil Anatoliens, besonders in der Um-
gebung von Ankara, Irmak, Kalecik, Cankiri, Corum und Amasya, so wie
im ganzen Taurussystem treffen wir solche gemischte, magmatisch durch-
trankte Schichtserien. Ein typisches Profil dieser Serien kann man an der
Hauptstrasse Yozgat-Corum und in den Télern parallel dazu beobachten.
Ein solches Profil aus dem Kirim Deresi (NO-Yozgat) zeigt die Schichtfolge
von oben nach unten (I. Ketin. 1956):

Bunte, diinnschichtige Kalksteine .....................ccceveiivecieeen... 50-60 m
Amygdaloidische Spilite ..............ccooiiiiiiiiiiiinee. ... 25230 M

Rote Kalksteine und Mergel .............c..ccoeiiiiiiiiiiiiininiine. 15-20 m

Basaltische Kissenlavas ...........cccccoceiviininieinicininceinicinicsceecnneas 8-10 m
Bunte Schiefer und Mergel .........ccccocvieicininicincininicincineccneieiennes 45-50 m
Kalkstein und Radiolarite ................coocoviiiiiiniiincicnce. 20 m
Mergel und KalKSteine ........c.cccveuviueieunemniueicineineeeneineesienesteenensenesaenaes 25m
Basische Laven und Brekzien ..................ccoiiiiiiviccviccceee... 6 M
Rote Mergel und Kalkschiefer ..............ccocooiiiiiiin 60-65 m
Kissenformige SPIlite ........ccccoverieiverriurieineinieercreirienenseieseenenseaenaes 10-12 m
Kalkstein, Mergel und Schiefer ... 30 m
Basische Laven ... 3m
Graue Schiefer und Mergel ..., 20 m
SEIPENTIN .ottt es 50 m
Kalkstein mit Radiolariten ..........ccccceeeurieirinciiniciniciniceecicceicecnene 5m
Amygdaloidische Spilite ...........c.ocooiiiiiiiiiiii 8 m
Grauer Kalk und Mergel ..o 20m
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Grau-blaue Schiefer und Mergel .........coceueuninicincinieicincneeccreenees 80 m
Kalzitisierte Basalte ..o 20 m
Mergel und SChiefer ..o 80-90 m
Rote Kalksteine und Radiolarite..............ococovviiiiiiniiiine 8-9 m
Sandsteine und sandige Kalke .....................c 120-130 m
Vulkanische Tuffe und Spilit..........c.ccoooiviiiiiiiiiii, 8-10 m
Kristallisierte Kalkblocke............ociuiiiiiiiiniii e 20 m
Serpentin und Lavas...........ccoveviiiiiiiiiiiiiiiiii 45-50 m
Kalkstein, Radiolarit und Serpentin................c.ccoveninnen 120-130 m

In den unteren sedimentdren Lagern der kretazischen Ophiolitserie hat
man folgende, zeitbestimrnende Fossilien festgestellt:

Orbitolina trochus (Fritsch) Silvestri und
Orbitolina aff. conoidea Grass

in der Gegend von Irmak ostlich- Ankara (P. Arni, 1942), und im
Elmalideresi nordlich Tunceli (I. Ketin, 1945); auch zahlreiche Globotrun-
canen (Rosalinen) von turon- und senonem Alter in den oberen Horizon-
ten zwischen Yozgat und Corum (I. Ketin, 1956).

d. Oberkretazisch-Palaeozaene Taetigkeit.— Die letzte Phase des me-
sozoischen Submarinvulkanismus ereignete sich in der Zeit Oberkrei-
de-Untereozén oder Palacozédn. In der ganzen Liange des pontischen Ge-
birges, besonders an seinem noérdlichen Rande sowie in der schmalen Zone
der siidlichen Ketten treten machtige Schichtfolgen auf, die neben den
sedimentéren, oberkretazisch palaeozidnen Ablagerungen untermeerische
Laven und Tuffe enthalten. Die 1400 m méchtige Laven und Tuffe im Ost-
lichen Teil des pontischen Gebirges im Hinterlande von Rize und Ordu,
sowie des Bergzuges zwischen Trabzon und Giimiisane gehoren dieser Pe-
riode.

Als Beispiele sollen hier einige Profile dieser Serien angefiihrt werden,
welche die Lagerungsverhiltnisse der magmatischen Materialien mit den
sedimentdren deutlich nachgeben.

Die ersten Profile stammen aus dem Kupfererzgebiet Murgul Artvin in
der noidostlichen Ecke des pontischen Gebirges. Hier begann der submari-
ne Vulkanismus mit Diabasen und Spiliten schon im unteren Mesozoikum,
in der Zeit Jura-Unterkreide, dauerte durch die ganze Kreide hin und setzte
sich noch in das untere ;Eozin fort. Auf diese vulkanische Serie liegen Lu-
tetschichten in Flyschfazies transgressiv. Die folgenden Abbildungen zei-
gen die verhéltnisse deutlich an (Abb. 1 und 2).
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In dem siidlichen Kupfererzgebiet von Ergani kommen auch dhnli-
che, oberkretazisch-palaeozéine Schichtserien in vulkanischer Fazies vor.
Sie werden auch vom Lutet transgressiv iiberlagert (E. Chaput, 1936; 1.
Ketin, 1955). Entlang der Hauptstrasse Elazig-Diyarbakir und dem Ma-
den Deresi treten die farbigen Schiefer-Sandstein-Kalksedimenten der
oberen Kreide (Senon) und des unteren Eozins (Palaeozdns) mit den
diabasisch-spilitischen, zum Teil auch andesitisch-dazitischen Laven und
Tuffen auf. Nahe der Kupfermine hatte ich folgendes Profil feststellen
konnen Abb. 2.
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An der Basis kommen basische Tiefengesteine in der Zusammenset-
zung von Pyroxenit, Gabbro und Harzburgit vor; auf diesem Untergrund

liegen:
Diabase......c.coviiiiiiiiiiii e sesensessesesseeess. 1OTT]
Farbige Schiefer und Kalksteine mit Senonforaminiferen............cccccc...... 50m
Serpentinbrekzie und Radiolarit .........ccoccceecurenceeinecrricnncenecireceeeenes 150 m
Bunte Schiefer und Mergel (Senon) ........c..cccveeuvmeueinecenicenineeenneennecnnnnes 120m
Spilit und MandelStein ..........c.eveeeuveeereeirineirineeneeeeeereeee e 35m
Schiefer Und Mergel ........c..ccvcrcrinccinieinicirceecrecteeeie e 80m
Serpentin und Diabas ... 40 m
Bunte Schiefer und Mergel ... 120 m
Basische Laven (SPilite) ........ccceveerecrrecurinieeinecirecreinceneceseeeeeeeenneaes 30 m
Bunte Schiefer und Kalke ........ccccccvieinicincinieiiciricreeeeseenennes 300 m
Spilit und MandelStein ... 30 m
Farbige Schiefer und Mergel ........c.ccoceveeunivcunicrninccinecnecneceeeeeenene 80 m
DADAS ..ot e e 15m
BunteSchieferund Mergel (Maastricht).........c..ceceucuniricuncinieicrncineennes 100 m
Michtige Schiefer und Lavas alternierend ..........ccocveevcenernecrcrnerneennces —
(Dazu Abb, 3).

4,5 km stidéstlich von Maden, ausserhalb des Profils, treten noch san-
dige Kalkbanke zwischen den vulkanischen Lagern auf, die Palaeozénfora-
miniferen wie Miscellanea miscella d'Arch., Globorotalia sp. enthalten (1.
Ketin, 1950). Auf diese Serie liegen erst graue Kalke mit Altlutet-Nummu-
liten (N. atacicus, N. globulus, N.guettardi und N. granifer).

Abb. 3 - Oberkretazisch-palaeoziner Submarinvulkanismus der Gegend von

Ergani - Maden
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e. Die eozine Taetigkeit.— Der untermeerische Vulkanismus in der
Tiirkei spielte noch eine grosse Rolle in der Eozdnzeit im Mittelanatolien.
In der Nidhe von Yozgat und Merzifon kommen andesitisch-spilitische La-
ven, Tuffe und vulkanische Brekzien vor, die mit den fossilfiihrenden Lutet-
schichten zusammen sedimentiert und gefaltet sind. Diese Art Schichtfolge
ist am besten an der Strasse Yerkoy-Yozgat aufgeschlossen. Beim Eingang
in die Stadt Yozgat kann man folgendes Profil beobachten.

An der basis im Tal sind kristalline Gesteine (Diorit) schichtbar; darauf
liegen:
Feinkérniges Konglomerat mit sandigem Kalk und

Schiefer mit Nummuliten ...................ocooiiiin, 8-10 m
Tuffe und Agglomerate aus amygdaloiden Basaltstiicken...................... 6-7m
Andesitische Laven Und TUTe .....eeeeeeeeeeeee et 3,5m
Tuffe und Sandsteine mit Nummuliten ........................ccooii, 3m

Fossilfithrende, tonige Tuffe mit Lutet-Nummuliten

(N. granifera, N. uroniensis) ..........cocoeveeureerrevererserenen e eieve e e 5-6 M
Mandelsteine, Tuffe und Agglomerate ..........ccccoeceuviccuvincniniciniccinincninenes 5m
Feinkorniger Tuff und Ton .............ccocoiiiiiicicee. 6
Andesitische Laven und Tuffe .................ccoeiiiiiiii i 15-18 m
Chloritfithrende Andesite ...........ccoiiiiiiiiiiiii e 8m
Feinkorniger Tuff ..., 5 I
ANAESTLIAVA «..ceeii s 4m
TUIEE ettt 8-10 m
Griine, brekziose Tuffe (Baustein) .......ccooeeveveveveeeevereeeeeerereeerereeenenas 18-20 m
Feinkorniger, gelber Tufl .........cccovviciiininiciniciccccceeceees 10 m
Vulkanische Agglomerate ........ccoccveurnceinccinicinencinnecnecineceeeeees 25-30 m
Feinkorniger TUff .......cooeuvvieinicinicceccrccecceceeeeeeeeeeeaes 50-60 m
Dunkelgraue Andesitlaven (Keltepe) ........cecveueuvecurecurenceeenecnnecnnnnes 40-50 m

Das ganze Profil ist umgefihr 250-270 m michtig (I. Ketin, 1956)
(Dazu noch Abb. 4).

Die Verhiltnisse bei Merzifon (Vilayet Amasya) sind auch die gleiche.

I1I. OBERFLACHENVULKANISMUS

Die eigentliche vulkanische Tatigkeit in Anatolien hatte erst in dbero-
ligozdn, hauptsachlich aber in Miozdn angefangen. Wéahrend des Pliozéns
und Quartirs stand der Oberflichenvulkanismus in seiner starksten Perio-
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Abb. 3 - Submarinvulkanismus eozines Alter in der Nihe von Yozgat

de und in der geologischen Gegenwart ging die Aktivitat allméhlich zum
Erlschen. Im allgemeinen wurden andesitische Laven und Tuffe geférdert;
die anderen, sauren oder basischen Materialien bleiben stark zuriick. Die
Hauptvulkanformen sind die kegelformigen Stratovulkane und geschichte-
te Lavaund Tuff decken. Es kommen noch einige Kalderas und Maare vor.
Flache Basaltdecken treten nur In dem Siidostteil des Landes, an der nérd-
lichen Peripherie des arabischen Schildes auf.

Die grossen Vulkane Mittelanatoliens, namentlich Erciyas und Ha-
san Dag waren schon im Obermiozin titig. Thre ersten Forderprodukte,
die weissen und sauren Tuffe wurden hunderte von Kilometern weit von
Eruptionszentren zerstreut und in den damaligen Neogen-Seen Mittelana-
toliens abgesetzt (Abb. 5). So entstand 300-350 m méchtige Tuff ablage-
rung der Gegend von Urgiip, Géreme und Nevsehir. Die Zeit dieser ersten
Eruptionen konnte man geologisch feststellen, da die Tuffe an manchen
Stellen fossile Knochen oder Zahne von Wirbeltieren, namentlich von Hip-
parion gracile enthalten (E. Chaput, 1936; 1. Yalginlar-R. Izbirak, 1950-51).
Die Haupttatigkeit mit Lavaférderung bei diesen Vulkanen geschah in der
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Alkylagimy adne

Zentral-Anatolien
I - Vorneogene Formationen; 2 - Neogen mit Tuffeinlagerung; 3 - Tuffe;
4 -Lavas; 5 -Eruptionszeniren.

zweiten Periode, wiahrend des Pliozdns und Quartars. Thre letzte Aktivitat
wurde sogar in der historischen Zeit von den Menschen wahrgenommen.

Die andesitisch-dazitischen Laven der Umgebung von Ankara und die
trachyandesitische Lavakuppein von Afyon und der Umgebung von Konya
gehoren auch zu der miozén-pliozdanen Eruptionsphase Zentralanatoliens.

Im Westen, im Aegdischen Gebiet, kommen meist andesitischdazi-
tische Laven und Tuffe vor, die sich zwischen den Seeablageguren des Ne-
ogens auf treten. Est gibt auch liparitisch-dazitische Laven und Tuffe, die
auch geschichtet aussehen und gleiches Alter haben. Die Basalteruptionen
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bilden dagegen den Schlussakt der vulkanischen Tadtigkeit dieses Gebietes.

In der gegend von Kula (die Katakekaumene oder das verbrannte Land
der Alten) treten die jiingsten Basaltlaven auf. Wie in der Eif el und in
Auvergne sind die Laven hier sehr frisch und die Krater gut erhalten. Die
erste Basalteruption fand hier vor der Bildung der Erosionstiler statt; ihr
folgte zweite und dritte Phase nach der Entstehung der Téler und die letzte
jungste Tatigkeit geschah in der geologischen Gegenwart, aber nicht in der
historischen Zeit. Wahrend der vier Eruptionsphasen sind immer basal-
tische Laven von gleicher Zusammensetzung (Hornblendefithrende Leuz-
it-und Mephelin-Basalte) herausgeflossen (Philippson, Freche).

Im Siidostanatolien, im Gebiete von Diyarbakir-Cizre und Gaziantep
breiten sich basaltisch-doleritische Laven auf grosse Flichen und bilden
eine Decke auf den pliozédnen Schichten. In der Stadt Diyarbakir treten
diese Laven wie natiirliche Strassenpflaster auf. Diese Basalte gehéren zu
der plio-quartdren Periode der vulkanischen Aktivitat dieser Gegend.

In dem bekannten ostanatolischen Vulkangebiet, wo die grossen und
hohen Vulkanberge wie Ararat (Agri, 5156 m), Stiphan (4434 m), Nem-
rut und Tendiirek um den Van-See herum stehen, begann die vulkanische
Tatigkeit in der Zeitwende Pliozdn/Quartir und dauerte bis Gegenwart.
Zuerst wurden andesitische oder andesitobasaltische Laven gefordert, die
den Sockel der grossen Vulkane bildeten. Dann kam mehr basaltische
Eruptionen zustande, die zur Entstehung der spitzen Teile der Vulkankegel
von Stiphan und Nemrut fithrten.

Der grosse und der kleine Agr1 sind zwei getrennte Vulkane mit ihren
eigenen Eruptionskanilen und Kegeln (M. Blumenthal, 1958). Beide sind
Stratovulkane bestehend hauptsichlich aus Laven und weniger aus Tuffen
oder Agglomerates Auf den Gipfeln sieht man heute keinen kesseiformigen
Krater mehr. Er ist durch erstarrte Laven und verschwemmte Lockerpro-
dukte ausge fiillt und zum Teil verwischt.

Der grosse Agr1 besteht in seinem unteren Teil aus einem alteren an-
desitischen Grundgeriist und im oberen Teil dagegen aus einer jiingeren,
basaltischen Decke, die Andesite durchbrechen Die beiden Agri-Vulkane
(der kleine und der grosse) sind ganzlich erloschen. Keine Solfataren-oder
Fumarolentitigkeit ist noch sichtbar. Die Haupttypen der Agri-Laven sind:
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Leukoandesit, Hypersthenaugitandesit, Hypersthenandesit, Augitandesit
und wenig Dazit. In der basaltischen Reihe kommen noch olivinfithrende
Andesinbasalte vor.

Die alteste Periode der vulkanischen Tatigkeit im Agr1 entspricht der
Zeltwende Pliozan/Quartar. Wahrend dieser Periode entstand der Stra-
tovulkan durch andesitische Laven und Tuffe. Die jiingere Periode, in der
die basaltischen Flankeneruptionen stattgefunden haben, ereignete sich
nach der Talbildung, also wéhrend des Spatquartdrs (Diluviums). Diese
letzte Aktivitat hatte aber nirgends in die Gegenwart hinein ragte (M. Blu-
menthal, 1958).

Die peripheren oder parasitiren Krater des grossen, 3916 m hohen
Erciyas-Vulkans im Zentralanatolien sollten in der historischen Zeit noch
tatig gewesen sein. Der in Amasya geborene griechische Geograph Strabo
(63 v. Chr.-21 n, Chr.) schrieb in seinen berithmten Geographie - Biichern
tiber die vulkanische Tadtigkeit des Erciyas.ag folgendes: «Etwas weiterhin
kommt man in ein viele Stadien grosses, vom Feuer heimgesuchtes Feld,
voll von Schliinden, aus denen Flammen hervorbrechen..., und da ist der
Boden auch sumpfig, und es brechen nachts Flammen aus ihr hervor» (aus
Frech, 1914).

Nach Oswald hat die letzte Eruption von Nemrut (mit wassergefiill-
tir Kaldera) im Ostanatolien in historischer Zeit (1441 ?) stattgefunden. In
dieser Periode wurde auch der 25 km lange Basaltstrom entstanden, der bis
Bitlis ausgeflossen ist und den VanSee zum Stauen zwingte (E. Lahn, 1945).

Der quartire Basaltkegel Tendiirek (3313 m) im ostanatolien ist der
einzige «aktive» Vulkan in Anatolien. Er, befindet sich namlich in dem Solf
atarenstadium seiner Tétigkeit (H. N. Pamir, 1951). Aus seinem Ostlichen,
400-500 m breiten Krater steigen heisse Dampfe und H,S-haltige Gase, aus
denen Schwefel absetzt. Temperatur des Dampfes ist 50-60°. Die heisse
Quelle von Diyadin steht offenbar mit der Tendiirekeruption in Zusam-
menhang. Auch die zahlreichen Kohlensdure-Exhalationen und heisse
Mineralquellen im ganzen Lande sind die Nachtrdger der jiingsten vulka-
nischen Erscheinungen in Anatolien.

Manuscript received November 10, 1960
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FLIS VE MOLAS TERIMLERI VE BUNLARIN KULLANILISIT*

Felix P. BENTZ
Mobil Exploration Mediterranean Sirketi, Tiirkiye

Gerek jeolojik literatiirde ve gerekse Tiirkiye'ye ait olarak yaymlanan
haritalarda sik sik rasladigimiz Flis terimi Kretase ve Tersiyer devirlerinde
viicude gelmis gesit esit sedimentler i¢in kullanilmaktadir.

Jeolojik etiidlerin biiyiik bir kisminin Avrupa'da yetismis jeologlar ta-
rafindan yapilmis bulunmasi hasebiyle bu neticeye pekte hayret etmemek
icabeder.

Amerikan jeologlarini ise bu vaziyet bir miktar sasirtmakta ve terimi
kullanmakta biraz ¢ekingen davranmalarina sebep olmaktadir, ki bunun
da, ilerde isaret olunacag gibi, hakli sebepleri vardir.

Suras1 muhakkak ki, flis terimi eskiden de yanhs kullanilarak karisik-
liklara yol agmis ve problemi hassasiyetle inceleyen birgoklarini terimden
tamamen vazgegilmesi fikrinin miidafaasina sevketmistir.

Ancak, biz bugiin hala Alpler tipi jeoloji ile ilgili yayinlarda bu terimin
kullanildigini gérmekteyiz ve daha mithim olani, geregi gibi tarif edilip an-
lagildig: takdirde bu tip sahalarda flis teriminin pek kesin bir mana ve deger
tagiyacagini de tahmin ediyoruz.

Binaenaleyh, konugsmamizin hedefi Flis teriminin tarifini ve kullanili-
sin1 bazi noktalardan tenkit etmek ve faydalar: hakkinda birka¢ misal gos-
termektir.

Molas terimi umumiyetle flis terimine baglandigindan ve bunlari bir-
birinden ayirmak isi az ¢ok sasirtic1 goziiktiigiinden konusmamizda her iki

terim de ele alinmigtir.

* 5 Mart 1959 tarihinde Tiirkiye Petrol Jeologlar: Birligi yemekli toplantisinda
takdim edilmistir.
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Bu karisikligin gerisindeki sebepleri en giizel anlatacak sey belki
de terimlerin tarihgesine bir géz atmak olacaktir. Flis terimi jeolojik
literatiire Isvigreli jeolog Studer tarafindan 1827 de sokulmugtur. Flig
«akis veya akinti» anlamina gelen bir Isvigre-Alman kelimesi olup sik
sik toprak kayintilarina sebebiyet veren yumusak Tersiyer seyller i¢in
kullanilirdi.

Jeoloji tarihinde ¢ok kere vaki oldugu gibi bu terim bidayette hi¢bir
suretle tarif edilmemis ve fakat diger jeologlar tarafindan Isvigre Alp-
lerinde rasladiklar1 Studer'inkine benzer tabakalar i¢in memnuniyetle
kullanilmistir. Bu meyanda, yalniz Studer'in etiid sahadaki seylli fasies
icin kullanilmakla kalmamuis, kalkerler, bresler ve miinavebe ile birbi-
rini takip eden seyl ve kumtas: tabakalari i¢in de kullanilmistir. Bu so-
nuncu fasies Alpler sahasi disindaki yazarlarin ¢ogu tarafindan, hatali
olarak, yegéane tipik flis misali addedilmekte idi.

Molas teriminin de buna benzer bir tarihgesi vardir. Bu terim, Lo-
zan civarindaki gri renkli grelere verilen bir ismi alarak bunu hemen
biitiin Isvigre Havzasinda mevcut Miosen yagh plastik sedimentler icin
kullanan naturalist de Saussure tarafindan 18 inci yiizyil sonlarinda lite-
ratiire sokulmustur. Uzun zaman, bugiin dahi bazi misallerde gosterile-
cegi vechile, flis ve molas Tersiyer devrine mahsus ve miinhasir litolojik
terimler olarak kullanilmistir.

Mamafih Alp iltivai tizerinde ¢alisan jeologlardan Marcel Bertrand
1894 te flis ve molas terimlerine daha genis ména vererek bunlar: «oro-
jenik fasiesler» diye tavsif etmis ve «schistes lustrés-Penin Alplerindeki
parlak yiizla Fillitler» ile birlikte bunlara kendi jeosenklinal teorisinde
yer vermistir. Bertrand'a gore bir jeosenklinal kusaginda normal sira
sOyledir:

1. Gnaysik fasies (yasl sahrelerden temel kisim).

2. Seylli Flis (bir miktar metamorfize isede, jeosenklinalin eksen
bolgesinde yer alan ve «schistes lustrés» diye anilan killi ve kalin fasies).

3. Kaba flis (jeosinklinalin, umumiyetle, yiikselmis yash tabakalari-
nin bir kere daha kuvvetler tesirinde ¢calismasindan dogmus kenar se-

dimentleri).

4. Cakillar ve kaba kumlar-veya kum taslar:1 (yiikselmeden sonra



36

dag silsilelerinin eteklerinde yer almis bulunur. Molas bunlar olmak
icabeder).

Sayet Bertrand'in gosterdigi sirada bir tek degisiklik yapacak olursak
bugiin bile bu teori jeosenklinallerin bir¢oguna kabili tatbiktir. Problem
tizerinde bildhara c¢alisanlar tarafindan bir tekdmiil adimi olarak teklif
edilen sey flis terimini yalniz Bertrand'in tasnifindeki «kaba flis» lere
tahsis etmek olmustur, ki bunlar da onun isaret ettigi ti¢iincii sathada,
yani ilk yilikselme sirasinda, jeosenklinalin igerisinde viicuda gelmistir.

Bu anlayis ve izah sekli Levha I de gosterilmistir.

Flis teriminin manasinin tahdidi Argand tarafindan 1921 de Lu-
geon'da (Lijjon) teklif edilmis ve 1947 de Tercier tarafindan da bunun
liizumuna isaret olunmustur.

Bu yazarlara gore flis jeosenklinalin kapanmak {izere bulunan fasie-
sidir. Ve, orojeni bakimindan, orojenik olaylarla birlikte, daha dogru-
su orojeninin paroksizmal sathasinin hemen 6nii sira viicut bulan bir
fasiesdir. Ote yandan, molas orojeninin nihai devrelerinde ve parok-
sizmal sathay1 miitaakip tesekkiil etmistir. Sinorojenik «Syn-Orogenic»
terimi flis ve postorojenik «Post-Orogenic» terimi molas karsiligi kul-
lanilabilir.

Avrupa jeologlari ile Amerika jeologlar1 arasindaki anlagsmazligi do-
guran baslica 4mil, konu ile ilgili orojenik prensip ve niianslarin yanlis
izah ve ifade edilmeleri ile asir1 derecede basitlestirilmelerinden ileri
gelmistir.

Jeosenklinallerin tesekkiil ve tekdmiilii izerine baslanmis ve bitiril-
mis birgok degerli etiid Amerikan jeologlarinin eseridir. Mesela Krynine
1942 de asagidaki jeosenklinal tekamiil (olus) sistemini teklif etmistir.
1) Peneplanasyon (veya jeosenklinal tesekkiil devresinin ilk kisimlar1)
-bunun karakteristik ciheti birinci ¢evrem (cycle) ortokuvarsit ve kar-
bonatlarinin ayni kararda durmayan bir diizlem {izerine ¢6kiip konma-
sidir. 2) Asil jeosenklinal tesekkiil devresi-daha ziyade ¢ukur yerlerin
(troughs) doldugu devre olup, bu faaliyet arada bir kenar bolgelerin yu-
kariya dogru kivrilmasi ve daha 6nce viicuda gelmis sedimentlerin az
bir metamorfizmden sonra ¢ukurluklarin ortasina dogru ilerlemesi ile
inkitaa ugrar. Krynine bu devrede husule gelen sedimentlere «grauvak-
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lar dizisi» adin1 vermistir. 3) jeosenklinal sonrasi (jeosenklinal devresi-
ni takip eden zaman) veya iltivalarin ve magmatik intruzyonlarin ard:
sira vukua gelen yiikselme, ki faylarin bol oldugu ve arkozlarin husule
geldigi devre olarak hususiyet arzeder.

Biraz fazlaca umumilestirilmis olmasina ragmen, Krynine teorisi,
jeosenklinal ¢evreminin ilk anlamina miinhasir birakildik¢a esas iti-
bariyle dogrudur. Hata, konu tizerinde sonradan ¢alisanlarin buna bir
orojenik ¢evrem (cycle) nazariyle bakmalarindan ve Krynine'in biitiin
grauvak dizisini Alp flisleriyle bir arada miitalaa etmelerinden dogmus-
tur. Eardly ve Dunbar gibi yazarlari, teriminden topyektn vazgecilmesi
tezini savunmaya sevkeden amil iste bu noktada ortaya ¢ikmis bulunan
goriuniirdeki farklar veya goriis farklaridir.

Levha II nispeten yeni izah tarzlarinin méakul bir sekilde birlestiril-
mesi ile gesitli anlayislarin telif edilisini gostermektedir.

Bittabi bu son seklin de lizumundan fazla kesin ifadeli oldugu ve
her yere ve duruma tatbik edilemiyecegi hala iddia olunabilir. Bu bir
dereceye kadar dogrudur. Orojenik kusaklarda karsilasilan mahalli ay-
riliklar, biraz asagida gorecegimiz gibi, ad1 gecen seklin anlayis ve tatbi-
kinde bir miktar elastikiyet istemektedir.

LITOLOJI VE TABAKALANMA

Miinakasasini yaptigimiz {initelerin litolojisinden bahis bile etmek-
sizin konusmamda biinyeye miitaallik boyle bir alay niiansh ifadeye
yer verdigim icin, bir¢oklariniza, hentiz kafi delil bulup gostermeden
hiikiimlere vartyorum gibi gelebilir. Filhakika litolojiyi tefrik ve tayin
edemedikge sahadaki jeologun nazarinda biitiin bu sinorojenik ve pos-
torojenik meseleleri méana ifade etmiyen birer bos s6zden ibarettir.

Mamafih, her tinitenin litolojik toplulugu oldukga farkli hususiyet-
ler tagmakla beraber, yukarda da flis ve molas terimleri birer basit lito-
lojik terim degildir demistik. Buna ilaveten flisi ve molas1 karakterize
eden litoloji ve stratifikasyon kombinezonlarini anlayabilmek i¢in bu
nitelerin hangi sartlar altinda viicuda geldiklerini bilmek son derece
o6nemlidir.
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Artik bilindigi vechile flis dag silsilelerinin siiratle yiikselmesinden
dogar. Denizalt1 sirtlarinin arasindaki dar ve oldukga derin bosluklar
(troughs) ve hatta ada kavisleri (island arcs) i¢inde depolanir. Malzeme
olarak biiyiik ¢ogunlugu moloz nevinden (detrial) ve fakat kaffesi de-
nizseldir. Bazi1 Flis depolarindaki beklenmedik neritik ve batial karakter
karisimi 6tedenberi bir¢ok jeologlar i¢in bir muamma olmugken, 1953
te Kuenen ve Carozzi intizamsiz ¢gamurlu akimlar (turbidity currents)
teorisini tatbik etmek suretiyle buna basit bir hal tarzi bulmuslardir.

Dik meyiller ve bir kararda kalmiyan deniz dipleri, denizalt: toprak
kayintilari i¢in liizumlu en miisait sartlan hazirlar ve boylece kalin gre
ve seyl tabakalarinin muntazam fasilalarla husule gelmesi bu tip depo-
lanmanin énemine delil teskil eder. Intizamsiz camurlu akimlarla elde
olunan teresstibat tabakalarinda miisahedesi miimkiin bilciimle hu-
susiyetler flis grelerinde de mevcuttur. Yani, tabakalar dane cesameti
bakimindan intizml (graded) ve fakat nevileri bakimindan farkliduir.
Dalgalarin viicuda getirdigi «ripple marks» denen cizikler ile ¢capraz ta-
bakalagsma yoktur. Umumiyetle yalniz mikrofosillere raslanir ve bunlar
da dane cesameti ayn1 olan tabakalara inhisar eder.

Bu kumtaslar: ile grauvaklardaki biitiin 6zellikleri sayip dokmek
¢ok uzun siirer ve isi biiytiktiir. Evet, grauvaklarin flis depolanmalarin-
da zuhuru miimkiin ve vakidir.

Ancak biitiin flis greleri muhakkak grauvak tipi olmak zorunda de-
gildir ve hatta oyle flig serileri vardir, ki bunlarda gre ve grauvaklara
hemen hemen hig raslanmaz.

Bir flis serisinde karsilagilmasi miimkiin diger sahre nevileri sun-
lardir: tabakalanmais ¢ort ve radyolaritler, seyller ekseriya mikali ve kar-
bonlu, fakat bu arada kalkerli hatta marnli olanlarida vardir), kalkerler
(mercimek sekilli bioklastiklerden muntazam tabakalanmais azgok kisir
olanlarina kadar, ki, bunlarin karakteristik tarafi iclerinde Helmint-
hoide ve Fucoide'lere ait acayip izler miisahede edilmesidir). Ekseriya
polijenik karakteri, olan peslere de sik sik raslanmaktadir ve olduk¢a
garip olan cihet bunlarin ¢ok kere aksi taktirde seylli denecek tabaka-
larda zuhur etmesidir. Sayet bu nevi bir tabakalar dizisinde muhtelif
mengeli biiylik bloklar bulunuyorsa ve boyle bir dizi tektonizmanin da
etkilerine maruz kalmissa ekseriya « Wildflysch» adiyle anilir. Bu nevi
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bir fliste miirekkep unsurlar harigten gelme, bazan ev biiyiikliigiinde,
bloklarla—ki dik yarlardan kopup yuvarlandiklar: tahmin olunur—ta-
bakalanmis kayalardan ayrilarak yercekimi tesiriyle kayip gelen par¢a-
ciklar halinde zuhur ettigi gibi flislerin sonradan vaki yatay istikametli
yer degisimleri esnasinda dip tabakalardan mekanik tesirlerle sokiiliip
bu meyana katilmis olmas1 miimkiin bulunan tektonik kamalari «tecto-
nic wedges» da saymak yerinde olur.

Bu kadar c¢esitli sedimentler ihtiva etmesi miimkiin bir orojenik ku-
sagin muhtelif boliimlerinde ve hatta ayr1 ayri kitalarda ¢alisan jeologla-
rin bu konuda miinakasalara girismis olmalarinin sebebi asikéardir.

Mamafih biitiin flis serilerinde paylasilan 6zellik kalin, ¢ok kere
yeknesak ve ¢iplak oluslaridir, ki bu da hig sliphesiz siiratli ve camurlu
akimlarla viicuda geldiklerinden ve orojeninin paroksizmal sathasinda
umumiyetle tektonik etkilere méaruz kaldiklarindandir.

MOLAS LITOLOJISI

Molas orogeninin en son mahsuliidiir. Siiratle deniz seviyesinden
yukariya dogru yiikselen «orojen»in dniinde teressiip eder. Dolacak ¢u-
kur (veya 6n ¢ukuru) nispeten dardir ve yanal olarak ayr1 ayr1 havza ve
arazi parcgalarina boliinmiis bulundugu sik sik goriiliir. Her ne kadar bu
cukur daimi sekilde ¢okmekte ve boylece ¢ok kalin tabakalarin yigil-
masini saglamakta isede, molas esas itibariyle bir tatli su riisubudur ve
kiyisal (littoral) lagiinal ve hatta karasal olanlardan bagka tatli su sedi-
mentlerini de ihtiva edebilir.

Greler umumiyetle flistekinden ¢ok daha kalindir ve bunlarda ¢ap-
raz tabakalagma ve «ripple marks» miisahede edilir. Bir 6zelligi de del-
ta yapan konglomeralar olup, bu konglomeralar da dagin cephesinden
uzaklasildik¢a miirekkep malzemenin cesametinde bariz bir kiigiilme
gorulir. Bu depolardan bir kismi arkoz diye tasnif edilebilmekte diger
bir kismi ise daha ziyade, tam grauvak olmayan, «sub-graywacke» tipi
gostermektedir. Nihayet, bu meyanda bir takim killi kalkerler ve renk
renk seyller mevcuttur. Ancak molasin umumi manzarasi klastik sedi-
mentlerinkine ¢ok benzer. Fona ekseriyet itibariyle karasal veya lagii-
naldir. Sik sik bitki izlerine raslanir ve hatta komiir bile zuhur edebilir.

Her ne kadar orojeni nabzinin son atislar1 bazi kivrilmalara sebep
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olabilir ve ilerliyen dag cephesi bazi yerlerde kendi molazlarinin tizeri-
ne cikabilirse de, molas sedimentleri flisin aksine, tektonik hareketler-
den pekaz miiteessir olmustur.

Bazi mintakalarda, mesela Alplerde oldugu gibi, flis ve molas arasin-
daki kontrast pek tedrici olabilse dahi bu iki gesit riisubun ¢ogunlugu
biribirinden hayli farklidir ve bunlarin litolojik 6zelliklere dayanilarak
tefriki her halde biiyiik bir mesele olamaz.

JEOSENKLINAL FASIESI

Jeosenklinallerle ayn1 zamanda husule gelen depolanmalarin teferrua-
tina girmek bu konugmamizin sinirlarini asar ve Eu ve Mio-jeosenklinal-
ler ile grauvak ve emsali terimlerin tariflerine haddinden fazla dalariz. (Bu
miinasebetle halen Pettijohn'un sedimanter kayalar-ikinci baski 1957-adli
yaymninda teklif olunan sekilde arkoz, grauvak ve tam grauvak sayilmayan
sub-graywacke'in tariflerini kabul ettigimiz hususuna isaret ederiz.)

Mamafih, bir orojenik ¢evremde flis yigilmasina takaddiim ettigi ci-
hetle, jeosenklinal tesekkiiliiniin bir vechesi bizim i¢in 6nemlidir.

Stille ve diger bazi yazarlar orojenik hareketlerle birlikte yer alan mag-
matik ¢evremin (cycle) ehemmiyeti tizerinde durmuslardir. Bunlarin sa-
vundugu teoriler Levha II de hulasaten gosterilmistir.

Bazi jeologlar da bu magmatik faaliyet prensiplerini, umumiyetle ba-
zik volkanik sahreler ihtiva eden Kuzey Amerika senklinal depozitleriyle
volkanik unsurlardan ekseriya mahrum bulunan Alp flisleri arasindaki go-
riiniir mutabakatslzlige Isaret etmek i¢in kullanmiglardur.

Surasini da soylemek lazimdir ki, bu mukayese yanlis bir tefsire da-
yanmaktadir, zira Kuzey Amerika grauvaklar dizisinin ¢oguna tekabiil
eden sedimentler sinorojenik (yani orojeni esnasinda husule gelmis) flisler
olmay1p, orojeniden dnce, ona hemen takaddiim eden devrede tesekkiil
etmis bulunan parlak yiizli sistler (schistes lustrés) ve Penin Alpleri'nin
diger sedimentleridir. Bu Alp jeosenklinal fasiesi karakteristik olarak ayni
zamanda klorit gistleri ve serpantinler halinde bir¢ok ofiyolit zonlar1 da
ihtiva eylemektedir.

Bununla beraber, jeosenklinal fasiesle miitaakip flis depozitleri arasin-
da kat1 bir tefrik yapmak her zaman kolay olmaz, Alplerde parlak yiizli
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sistlerle asil flis arasindaki kontakt muayyen bir bolgede azgok dereceli
goziikmektedir ve ayirdedilebilmeleri i¢in ekseriya metamorfizme, veya
hatali olarak, yas farklarina dayanmak lazimgelmistir. Diger bazi mintaka-
larda paroksizmal sathada vuku bulan siddetli deformasyonlar dolayisiyle
bu iki fasiesden dylesine bir tektonik karisim hasil olmustur ki, ayrilmala-
rina imkén yoktur.

Beri yandan, agikér bir sekilde ve tipik jeosenklinal depozitleri olan ve
boylece adlandirilmalar1 icabeden birgok seriler mevcuttur ki, bu meyan-
da bilhassa Kuzey Amerika'nin grauvaklar dizisini gosterebiliriz. Ancak
bircok yerlerde gah bir flis fasiesi, gah bir molas fasiesi bazan da her ikisi
birden ortada goziikmez, ¢iinkii burada hi¢bir zaman Alpler tipi bir oroje-
nik vukua gelmemistir.

TAMAMLANMIS CEVREMLERE (CYCLES) KARSILIK
TAMAMLANMAMIS, INKITAA UGRAMIS CEVREMLER

Bu bizi evvelce tertip ve tekamiil ettirilmis bulunan orojenik ¢evrem-
ler tasarisinin tatbikatindaki son suale ulastirmis oluyor: Orojenik ¢evre-
mi tamam olmamis veya inkitaa ugramis bolgelerde flis ve molas terim-
leri kullanilmalimidir, kullanilmamalimidir? Benim sahsi cevabim: evet
kullanilmalidir. Zira bir sathanin digerini akabinde veya mutlaka takip
etmesi lazim geldigi noktasinda bu terminoloji ile ilgili olarak varilmais
herhangi bir anlagsma mevcut degildir.

Bir tesadiif eseri bu nevi teressiibatin tipik olarak bulundugu yerde,
yani Alplerde, orojenik ¢evrem inkitasiz ve tam olmustur. Bununla bera-
ber, Alpler orojenik kusag ile yakindan miinasebetli tektonik iinitelerde
bile hareketlerin yekdigerini takip edisi ve depozitler arasindaki yakinlik
ve bagintilar hig te o kadar asikar ve basit degildir. Bunun miikemmel bir
misaline, uzaga gitmiye hacet yok, burada Tiirkiye'de Torid ve Iranid oro-
jenik kusaklarinda rashyoruz.

Sayet kismen ¢ok kalin ofiyolit (veya yesil tas) tabakalar1 halinde yer
yer tesadiif olunan depozitler jeosenklinal fasiesini temsil etmiyorsa,
yazar tarafindan giiney-dogu Tiirkiye'de bilinen bir jeosenklinal fasiesi
yoktur. Bildigimize gore bu ofiyolitlerin yas1 kati olarak tayin edilmis
de degildir.
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Flis sedimentlerinin en bol oldugu seviyeler yalniz en iist Senonien
veya Maestrichtien yasl olanlaridir. Bir ¢oklariniz AntiToros'larin cep-
hesi imtidadinca her tarafta bu ilislere raslamis olabilirsiniz. Yazar bu
cesitli ve fazlasiyle ellenmis ve hirpalanmis sedimentler i¢cin daha mii-
nasip bir terim olamaz kanaatindedir. Bir¢ok yerlerde bu flisler bazan
biiylik bazan kiiciik ofiyolit kitleleri ihtiva eder ve bunlardan bir kis-
minin oraya yergekimi tesiriyle kayip gelmis olmalar1 muhtemeldir. Su
halde, bizim sinorojenik diyecegimiz fasies bu olmak gerekir.

Her ne kadar, baz:1 bolgelerde flisi konglomeralar 6rtmekte ise de
bunlar umumiyetle incedir ve bir¢ok sahalarda flisi dogrudan dogruya
kaplayan Ust Maestrichtien yagh transgresif kalker tabakalaridur.

O halde bizim post-orojenik fasieslerimiz veya molaslarimiz ne
olmugstur? Oyle benzer ki, orojeni faaliyetleri paroksizmal sathaya ta-
mamen ulasamamistir. Hi¢ degilse, Gerciis formasyonundaki klastik
malzemede tesirleri goriilen diyastrofik hareketlerin vukua geldigi Alt
Eosen devrine kadar olsun ulasgamamuistir.

Fakat bu orojenik hareket (nabiz atis1) dahi kisa 6mirlii olmus ve
Orta Eosen transgresyonu ile iizerine set ¢ekilmistir.

Orojenin gaye mertebesine (climax) muhtemelen Miosen devrine
kadar gelinememistir. Fakat Adiryaman, Diyarbakir ve Cizre havzala-
rinin Miosen yash klastik malzemesi bize hakiki molas tipi sedimenti
vermektedir.

Giiney Tiirkiye'nin orojeni ve sedimantasyon tarihgesi hakkinda
¢izdigimiz bu muhtasar ve olduk¢a umumi tablo, orojenik ¢evremin
bazi devrelerde inkitaa ugramis olmasina ragmen flis ve molas terimle-
rinin yeri geldik¢e hala kullanilabilecegini ve bundan da fayda saglana-
cagini anlatmak i¢indir.

Ayni sey orojenik kusaklarda da dogru olabilir.

FLIS: FASIES VEYA FORMASYON

Hulasa etmek istersek, flis icin bir fasiesdir denebilecegi kadar bir
formasyondur da denebilir.

Eger ayni yastaki self (shelf) sedimentleri ile mukayese edilirse buna
flis demek ve bir¢ok mintakalarda haritalanabilecek kadar 6nemli {ini-
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teler tegkil etmesine kiyasen de formasyon ad1 vermek dogru olur.

Tektonizmanin etkilerine méruz kalarak degisiklikler gecirmis olan
her kusakta muhakkak flis bulunmaz. Ne de muntazam fasilalarla vii-
cuda gelmis biitiin seyi ve gre tabakalarini flis olarak haritaya gecirmek
caizdir.

Gerek flis ve gerekse molas, ancak dogru tarif edilir, anlagilir ve dik-
katli kullanilirlarsa méana tasiyan terimler olurlar. Bunlarin gerektigi
yerde kullanilmalarini da miisait karsilar ve faydali buluruz.

Not: Bibliyografya Ingilizce makalenin sonundadir.



THE TERMS FLYSCH AND MOLASSE AND THEIR
APPLICATION*

Felix P. BENTZ
Mobil Exploration Mediterranean Inc., Turkey

In the geologic literature and on the published maps of Turkey the
term flysch is frequently applied to a great variety of deposits of Creta-
ceous and Tertiary age. Since most of the geologic work has been car-
ried out by European-trained geologists, this is not surprising,

It is, however, somewhat baffling to the American geologists and a
certain reluctance on their part to use the term can be observed. This
has also its good reasons, as will be pointed out later.

There is no doubt that the usage of the term flysch has been confus-
ing in the past and its application abused, which has led many earnest
students of the problem to advocate complete abandoning of the term.

However, not only are we still facing its application in the publi-
cations of all areas with alpine-type geology, we also feel that the term
flysch has a definite value in those areas, if properly defined and under-
stood.

The purpose of this talk, therefore, is to take a critical look at the
definition and usage of the term flysch and to cite a few examples of its
usefulness,

Since the term molasse is usually connected with the term flysch
and since there seems to exist some confusion in the differentation of
the two, the following discussion is pertaining to both terms.

* Paper presented at Luncheon meeting of the Turkish Association of Petroleum
Geologist, Ankara, 5 March 1959.
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A brief historical review will probably best explain the reasons
behind the existing confusion. The term Flysch was introduced into
the geological literature in 1827 by the Swiss geologist Studer. It is a
Swiss-German word meaning «flow» and was applied to soft Tertiary
shales which frequently caused earth flows or land slides.

As it often happened in the history of geology the term was never
defined originally but eagerly adopted by other geologists for similar
strata in the Swiss Alps. During this course it was not only applied to
the shaly facies of Studer's area but also to limestones, breccias and se-
quences of alternating shales and sandstones. This latter facies is erro-
neously regarded as the sole and typical development of flysch by most
authors outside the Alpine area.

The term Molasse has a similar history. It was introduced at the end
of the 18th century by the naturalist de Saussure, who, borrowing a local
term for the gray sandstones near Lausanne, applied it to the Miocene
clastic deposits of the Swiss basin in general.

For along time and even today in some instances flysch and molasse
were used as lithologie terms restricted in age to the Tertiary period.

However, already in 1894 Marcel Bertrand, another Alpine geolo-
gist, gave a much larger meaning to the terms flysch and molasse in
calling them «orogenic facies». Together with the «Schistes lustrés»
(shiny phyllites of the Pennine Alps) he included them into his theory
of geosynclinal evolution. According to Bertrand the normal sequence
in a geosynclinal belt is:

1. Gneissic facies (basement of older rocks)

2. Shaly Flysch (a thick argillaceous facies deposited in the axial por-
tion of the geosyncline, called Schistes lustrés if slightly metamor-
phosed.)

3. Coarse Flysch (border deposits derived by reworking of the cur-
rently uplifted older strata of the geosyncline) and
4. Gravels and coarse grits (deposited at the foot of the mountains

after elevation of the chain. This would be the Molasse).

If we consider one change in Bertrand, sequence then his theory is
still valid today and applicable to most géosynclinal belts. The improve-
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ment suggested by subsequent students of the problem is to restrict the
term flysch to Bertrand's «coarse Flysch» which was deposited during
his stage No. 3, the initial uplift within the geosyncline.

This concept is pictured in Plate I.

The restriction of the term flysch has been first suggested by Ar-
gand and Lugeon in 1921 and was re-emphasized by Tercier in 1947.
According to those authors flysch is the facies of a geosyncline which
is about to close up and in terms of orogeny: it is the facies that accom-
panies orogeny or more exactly, immediately, precedes the paroxysmal
phase of an orogeny. Molasse on the other hand would be the facies
that follows the paroxysmal phase in the terminal stages of an orogeny.
The term «syn-orogenic» can be applied to flysch, «post-orogenic» to
molasse.

The main source for the confusion and misunderstanding between
European and American geologists has been the misinterpretation and
oversimplification of these orogenic connotations and principles in-
volved.

Many excellent studies on the development of geosynclines have
been carried out by American geologists. Krynine, for instance, pro-
posed the following system of geosynclinal evolution in 1942: 1. Pene-
planation (or early geosynclinal stage) characterized by deposition of
first-cycle orthoquartzites and carbonates on a fluctuating flat surface.
2. A geosynclinal stage proper, marked by trough deposition interrupt-
ed by marginal upwarping and shift or earlier deposited sediments to
the center of the trough after low-rank metamorphism. The deposits of
this stage he called the graywacke-suite. 3. The post-geosynclinal stage
or uplift (commonly marked by faulting) taking place after folding and
magmatic intrusion of the geosyncline, characterized by the deposition
of arkoses.

Krynine's theory, although somewhat too generalized, is essentially
correct if restricted to its original meaning of geosynclinal cycle. The
mistake occurred when subsequent workers interpreted it as an oro-
genic cycle and simply correlated his whole graywacke-suite with the
alpine flysch.
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Only at this moment apparent discrepancies were introduced which
caused authors like Eardley and Dunbar to advocate abandoning of the
term flysch.

Plate II shows a reconciliation of the various concepts including
a reasonable combination of more recent interpretations. It may, of
course, be argued that this latter framework is again too rigid and can-
not be applied universally. To some extent this istrue and we shall see
in a following paragraph that local variations in the orogenic belts call
for a certain flexibility in interpretation and application of the scheme.

LITHOLOGY AND STRATIFICATION

To many of you it may have appeared that I have been putting the
cart before the horse by talking about all these structural connotations
before even mentioning the lithology of the units under discussion. In-
deed for the geologist in the field all this synorogenic and postorogenic
business may seem pure humbug, if he cannot recognize the lithology.

However, we have noted in the preceding paragraphs that flysch
and molasse are not simple lithologie terms, although the lithologie as-
semblage of each unit is fairly distinctive. Furthermore, the conditions
under which each of these units were deposited are very important in
order to understand the combinations of lithology and stratification
which characterize flysch and molasse.

FLYSCH LITHOLOGY

As we know now; flysch is the product of a rapidly rising cordillera. It
is deposited in narrow and relatively steep troughs between submarine
ridges or even island arcs. It is predominately detrital but strictly ma-
rine. The strange combination of neritic and bathyal character of some
flysch deposits has long been a puzzle to geologists, until, in 1953, Kue-
nen and Garozzi found a simple solution in their application of the the-
ory of turbidity currents. The steep gradients and unstable sea-bottoms
set ideal conditions for the release of these submarine landslides and the
thick sequences of rythmic alternations between sandstones and shales
speak for the importance of this type of deposition. All characteristics
observed in beds laid down by turbidity currents can be observed in
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the flysch sandstones: Graded bedding but poor sorting, absence of
wave-ripple marks and of cross-bedding etc. Generally only microfos-
sils are found and even they are restricted to beds of the same grain size.

It would lead too far to describe all characteristics and variations
in these flysch sandstones or graywackes. Yes, graywackes can and do
occur in flysch deposits, however, not all flysch sandstones are by ne-
cessity of the graywacke-type and there are even flysch series with an
almost total lack of sandstones or graywackes.

Other rock types possibly contained in a flysch series are: bedded
cherts and radiolarites; shales, frequently micaceous and carbonaceous,
but also calcareous or even marly; limestones which can range from
lenticular bioclastics to well bedded series of more or less sterile lime-
stones characterized by the strange imprints of Helminthoides and Fu-
coides. Breccias, usually of polygenic character, occur frequently and
oddly enough, mostly in otherwise shaly sequences.

If such a sequence contains many large blocks of diversified origin
and is also tectonically disturbed the term «Wildflysch» is often applied.
The components in this type of flysch may consist of «exotic blocks»,
occasionally of house-size, which are believed to have tumbled down
from steep cliffs, or «parcels» of stratified rocks emplaced by gravity
sliding and finally there may be «tectonic wedges» mechanically add-
ed from ihe substratum during the later horizontal displacement of the
flysch.

It is no wonder, that a unit which may consist of such a variety of
sediments has caused arguments between geologists working in differ-
ent segments of an orogenicbelt or even on different continents. How-
ever, all flysch series have in common that they are thick and often
monotonous and barren, obviously the product of rapid and turbulent
accumulation and usually they are tectonically involved in the paroxys-
mal phase of the orogeny.

MOLASSE LITHOLOGY

The molasse, on the other hand, is the final product of the oroge-
ny, deposited in front of the orogen which rises rapidly high above sea
level. The trough or fore-deep is also relatively narrow and frequently
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subdivided laterally in separate basins and land areas. Although this
trough may be constantly sinking, thus causing the accumulation of
great thicknesses, the molasse is essentlally a shallow-water deposit and
may Include littoral, lagoonal and even continental and fresh-water
sediments.

The sandstones are usually much thicker than in the flysch and
display cross-bedding and ripple marks. Characteristic are the delta-
ic conglomerates which show a marked decrease of component size
away from the mountain front. Some of the deposits may be classified
as arkose others are more of the sub-graywacke type. Finally there are
some argillaceous limestones and varicolored shales, however, the over-
all aspect of molasse is that of a clastic deposit.

The faunas are largely continental or lagoonal, plant imprints are

common and even coal seams occur.

In contrast to the flysch the molasse is only mildly affected by tec-
tonic movements, although the final pulses of the orogency may cause
some folding and the advancing mountain front may be thrust over its
own debris in some areas.

It Is true that in places, like for instance in the Alps, the contact be-
tween flysch and molasse can be rather gradational, however, the bulk
of the two depositional units is obviously quite different and a distinc-
tion by means of lithologie characteristics should be no problem.

THE GEOSYNCLINAL FACIES

It Is beyond the scope of this discussion to go into the details of
geosynclinal deposition. We would get too involved in the definitions
of Eu- and Miogeosynclines and the terms like graywacke etc. (In this
connection it might be mentioned that we presently accept the defini-
tions of arkose, graywacke and subgraywacke as proposed in Pettijohn's
«Sedimentary rocks» — Second edition,1957.)

However, one aspect of the geosynclinal deposition, as it precedes
the flysch deposition in an orogenic cycle, is important to our consid-
eration.

Stille and other authors have emphasized the importance of the
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magmatic cycle accompanying the orogenies. Their theories are sum-
marized in Plate 2. But again some geologists have used these princi-
ples of magmatic activity to point out an apparent discrepancy between
North American geosynclinal deposits, which usually include basic ig-
neous rocks and the alpine flysch which is generally void of volcanics.

And again, the comparison is based on a misinterpretation, because
the counterpart of most of these North American «graywacke-suites» is
not the synorogenic flysch but the preceding «schistes lustrés» and oth-
er sediments of the Pennine Alps. This alpine geosynclinal facies char-
acteristically also contains numerous zones of ophiolites in the form of
chlorite schists or serpentines.

However, a definite separation of geosynclinal facies and the subse-
quent flysch deposits is not always easy. In the Alps the contact between
the schistes lustrés and the actual flysch seems to be more or less grada-
tional in a certain zone and the distinction is often based on the degree
of metamorphism or, incorrectly, on age differences. In other areas the
intense deformation of the paroxysmal phase may have caused such a
tectonic mixture of the two facies that they have become inseparable.

On the other hand there are many series, especially the graywacke-
suites of North America which are obviously and typically geosynclinal
deposits and should be labelled as such. However, a flysch facies and
molasse facies (both or either one) are missing in many areas, because
on orogenic evolution of the alpine-type never occurred.

COMPLETE CYCLES VS INCOMPLETE OR INTERRUPTED CYCLES

This leads us to the final question in the application of the scheme of
orogenic cycles developed earlier. Should the terms flysch and molasse
be applied in area where an orogenic cycle is incomplete or interrupted?
My personal answer is: yes; because no stipulation has ever been at-
tached to this nomenclature that one phase has to follow the preceding
phase immediately or at all.

It just so happened that in the type locality, i. e. the Alps, the oro-
genic cycle was complete and uninterrupted. However, even in tectonic
units closely related to the alpine orogenic belt the succession of move-
ments and relationship of deposits is not at all as clear cut and simple.
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A perfect example for this exists right here in Southeast Turkey in the
orogenic belts of the Taurids and Iranids.

An actual geosynclinal facies is not known to the speaker in Southeast
Turkey unless it is represented in parts by the great thickness of ophiolites
(or green-rocks) accumulated in places. To our knowledge the age of these
ophiolites is not established with absolute certainty. The widespread flysch
deposits, however, are definitely of uppermost Senonian or Maestrichtian
age. Many of you may have seen these flysch deposits which are ubiquitous
along the front of the Anti-Taurus and the speaker feels that no better term
could be applied to these diversified and tortured sediments. In most places
these flysch deposits contain smaller or larger masses of ophiolites, some of
which may have been emplaced by gravity sliding. This, then, would be our
syn-orogenic facies.

Although, conglomerates overlie the flysch in some areas, they are usu-
ally thin and in most localities the flysch is directly overlain by transgivssive
limestones of Upper Maestrichtian age.

What happened to our post-orogenic facies or molasse? Well, it appears
that the orogeny never quite reached its paroxysmal phase. At least not till
lower Eocene time, where the elastics of the Gerciis formation indicate a
certain amount of diastrophic movement.

But even this orogenic pulse was short-lived and quickly superceded by
the Mid-Eocene transgression.

The climax of the orogeny was probably not reached till Miocene time;
but then we find in the elastics of the Adiyaman, Diyarbakir and Cizre ba-
sins the true deposits of the molasse type.

This brief and rather generalized picture of the orogenic and deposi-
tional history of Southeast Turkey tries to convey the idea that, although
the orogenic cycle was interrupted at certain intervals, the terms flysch and
molasse still can be applied favorably to the proper deposits.

The same may be true in other orogenic belts.

FLYSCH: FACIES OR FORMATION

To summarize, it may be said that flysch may be regarded both as a
facies and as a formation.
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It is a facies, if compared to the shelf ward deposits of the same age;
it is a formation in the sense that it constitutes a mappable unit in most
areas.

Not all tectonically disturbed belts contain flysch, however, nor
should every sequence of rythmically deposited shales and sandstones
be mapped as flysch.

Both, flysch and molasse are only meaningful terms if defined and
understood properly and applied with caution. But in their proper
place, their usage is encouraged and should prove valuable.
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ANKARA BOLGESININ TEKTONIK GELISMESI

Oguz EROL
Ankara Universitesi, Cografya Enstitiisii

Prof. Dr. i. KETIN tarafindan, esas itibariyle basilmig eserlere da-
yanilarak hazirlanmis olan «Tiirkiye'de baslica orojenez sathalari» adl
orijinal sentezi T. J. K. nun Subat 1959 Ankara toplantilarinda dinlemis
ve miinakagalara istirak ederek. Prof. I. KETIN'in bu sentezine faydali
olacagini timit ettigim nesredilmemis bazi miisahedeleri izah etmigtim.

Iste bu not, Ankara civarina ait nesredilmemis veya negrolundugu
halde dikkati cekmemis miisahedelerin temin edebildiklerimi' bir ara-
ya toplamak ve bu maltimatin kaynaklarini belirtmek maksadiyle ha-
zirlanmistir.

A. ALP ONCESI HAREKETLERI
1. Muhtemel Kaledonien Hareketleri

Ankara'nin 40 km kadar kuzeyindeki Cubuk kaza merkezi ile daha ku-
zeyindeki Aydos dagi arasinda, «Hilfet, Dalyasan, Sarisu koyleri ¢evresinde
temelin en eski tabakalarinin (klorit, glokofan sistleri v.s.) kivrim istikameti
NW-SE dur. Bu istikamet daha istteki tabakalarin SW-NE istikametli kiv-
rimlarindan 90° ye yakin farklidir. NW-SE istikametli bu derin tabakalarin,
daha sonra tesekkiil etmis SW-NE istikametli ve genis viisatli antiklinal ve
senklinallere uyarak al¢alip yiikseldigi de goriliir. (EROL, 1954a, s. 197),
Kendi miisahedelerimize gore, Ankara bolgesindeki metamorfik sist ve
grauvaklar Vizeenden 6nce kivrilmistir (1954a, s. 197) ve alttaki sistler {ist-
teki grauvaklardan hem daha metamorfik, hem de daha kivrimlidir.

! Petrol mevzuu ile ilgili raporlar buraya alinamamustir.
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laveten Aydos bélgesinde kivrim yonleri arasinda 90° ye yakin

bir fark vardir. Biitiin bunlar «Ankara bolgesinde Karbonifer (Vizeen)

oncesi hareketlerin dikkate deger oldugunu gostermektedir.» (EROL,

1954a, s. 193). Miellifin 1952, 1953a, 1955a tarihli ¢aligmalarinda da
ayn1 mevzuda miitemmim maltmat mevcuttur.

Miisahedelerimiz gibi tefsir etmis olmamakla beraber, Aydos bolge-
sindeki bu SE-NW yonlii sistlerden LEONHARD (1915, s. 92), Leon-
hard'dan naklen LEUCHS (1943, s. 60) ve STEFANSKI-LAHN (1941)
da bahsetmektedir. Ilerideki caligmalarda, bu Vizeen éncesi hareketle-
rin Kaledonien safhasina ait olup olmadig1 hususu tizerinde durulmasi
faydali olur.

2. Hersinien Hareketleri

2a. CHAPUT'ye gore Ankara bolgesinde Uralo-Permien ve Trias
kalkerleri altindaki sistlerin vazih olan iltivalar1 Hersinien grubuna da-
hil ve istikametleri kuzeydoguya miiteveccihtir (1936, s. 269 ve 1931, s.
64).

2b. BAYKAL'a gore Ankara dogusunda Paleozoik iizerinde biiyiik
bir diskordans vardir (1943).

2c¢. Yazara gore Karbonifere ait (Vizeene) koyu renkli (muhtemelen
Kulm fasiesli) sistler, daha eski (Devonien?) grauvaklar tizerinde dis-
kordanstir (1954a, s. 194) ve Karbonifer sistleri ile Permien kalkerle-
ri arasinda kivrilma farki goze ¢arpacak derecededir (s. 195) ve EROL
(1955a). Bu farkli kivrimlar CHAPUT'ye gore bir dokolmanin (1936,
s. 29), SALOMON-CALVl'ye gore Karbonifer sonundaki hareketlerin
eseridir (1940, s. 38). Ama Karbonifer sistleri ile Permien kalkerleri-
nin kivrimlart umumi olarak Hersinien kivrim sistemine baglanabilir
(EROL, 1954a, s. 198).

2d. ERK'e gore Paleozoik arazisinin NE-SW yonlii kivrimlar: Hersi-
nien sistemine aittir (1956).

2e. AKARSU Polath civarindaki Paleozoik arazi kivrimlarini Varis-
tik sisteme baglamigtir (1959).

2f. KETIN'e gore Hasanoglan'da Lias arazisi tabaninda goriilen va-

z1h diskordans, Hersinien hareketlerini gosteren bir isarettir (1959).

2g. Lias tabanindaki bu diskordans vazih olarak goriiliir (CHAPUT,
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1936; EROL, 1954a, s. 199; ERK, 1956; BILGUTAY, 1957). Fakat Anka-
ra civarinda tam ispat edilmemis olmakla beraber, bir Trias bulunmasi
ihtimali Lias tabanindaki agint1 sathinin Paleozoik sonuna veya Trias
sonuna ait oldugu siiphesini uyandirryor. Mamafih Trias ispat olunma-
dig1 miiddetge bu sathi Paleozoik sonuna ait kabul etmek makul olur.

B. ALPIN HAREKETLER

3. Ankara civarinda Trias stiphelidir. Bu sebepten Trias i¢i hareket-
leri tesbit edilemez.

4. Ankara bolgesinde Lias mevcut gukurlar: doldurmus transgresif
bir seridir (CHAPUT, 1936; EROL, 1954a, 1955a; ERK, 1956; BILGU-
TAY, 1957). Lias taban konglomeralar: Liasa tekaddiim eden Eo-Kim-
merien hareketlere baglanabilir (EROL, 1954a, s. 199, 1955a; ERK,
1956). ERK ve kendi miisahedelerimize nazaran, Dogger ve Malm, hat-
ta Kretase, transgresiftir ve Jura boyunca Ankara bolgesinde devamh
hareketler olmustur (EROL, 1954a, s. 201, 19554, s. 159 ve ERK, 1956).

5. Bolgede Ust Jura-Alt Kretase vazih olarak ayird olunamamakta-
dir. Mamafih Neo-Kimmerien hareketlerin mevcudiyetini isaret eden
miisahedeler vardir.

5a. ERK'e gore bolge giineyinde (yeri tasrih edilmiyor) Jura iistiine
Ust Kretase oturur (1956).

5b. Yazara gore Karyagdi daginda, Karacakaya koyii kuzeyin-
de, taban kisminda serpantin v.s. temel taslarinin pargalar1 bulu-
nan Apsien-Albien kalkerleri vardir. Bunlar Vorgosau veya daha eski
(Neo-Kimmerien) hareketleri isaret edebilir (1954a, s. 200).

6. Ankara civarinda Vorgosau ( = Austrik) ve sub-Hersinien hare-
ketleri ayr1 ayr1 isaret eden miigahedeler vardir. Ancak bazi yerlerde Ust
Kretasenin basi, ortalar, hatta sonundaki hareketlerin, hangisine ait ol-
dugu tam teshis edilemiyecek tesirleri de miisahede olunmustur.

Mesela: 6a. Miiellife gore Apsien-Albieni takiben «Kretase ortalarda
(Austrik satha?) ve Ust Kretasede Turonien-Senonien arasinda vukua
gelen (sub-Hersinien) kivrilmalar bolgenin orta kisimlarini bir kere
daha su sathina ¢ikarmis ve cografi manzarada yeniden biiyiik degisik-
likler yaratmistir. Hatta bu devrede, Paleozoik ¢ekirdekteki yiikselme
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Liasa tekaddiim edenden fazladir. Ciinkii bu yiikselmelerin mahsuli
(Korelan'1) olan Ust Kretase -Liitesien flisi temel {izerinde, Lias ve Orta
Jura ila Orta Kretase (Apsien-Albien) serileri kadar da ilerliyememistir.
(EROL,1955a, s. 159; 1956, s. 23-24).

6b. ERK'e gore Laramien hareketlerinin eseri kabul olunan kivrim-
larin bir kismi belki sub-Hersinien hareketlerin eseridir (ERK, 1956).

6¢. Karyagd: daglarinda Apsien-Albien kalkerleri tizerinde ERK'e
gore Senomanien faunasi ihtiva eden bir detritik Ust Kretase flisi mev-
cuttur. Senomanien tabanindaki agint1 sath1 Vorgosau veya sub-Hersi-
nien hareketlerini ifade edebilir (miiellife gore sub Hersinien, 1954a, s.
201; ERK'e gore Vorgosau 1956).

6d. Karyagdi daglarina benzer bir durum Ayas daglarinda mevcut-
tur« Karalarda bir kalker serisi Apsien-Albiene kadar devam etmekte-
dir (EROL, 1954a, s. 62-63; ERK, 1956; TURKUNAL, 1958).

Muhtemelen Apsien-Albieni takibeden bir hareket teressiibii inki-
taa ugramistir. ERK'e gore bu, Vorgosau hareketleridir. Fakat kalkerler
tistiinde bir seri goriilemedigine gore, burada daha ge¢ Kretase hareket-
lerinin rolii ne olmustur?

6e. RUPPRECHT Tersiyer tortullarinin teressiibiinden 6nce Alp 6ncesi
sathalarina ait ¢ok siddetli tektonik faaliyet oldugunu yazar (1957, s. 21).

6f. Olaylar tefsir tarz1 kabul edilsin veya edilmesin, BAILEY-McCAL-
LIEN de, daha eski Mesozoik ve Paleozoik serilerinin kivrilip parcalanma-
sina sebep olan biiyiik tektonik hareketlerin Ust Kretasede vukua geldigini
kabul ederler (1953, s. 438).

Ankara civarindaki detritik flisi esas itibariyle, tektonik hareketlerin te-
siriyle dogmus bir seri olarak kabul eden ve flisin alt kismini kat ayirrmadan
Ust Kretaseye sokan miielliflere gore Ankara civarinda Vorgosau hareketle-
rinin tesirlerinin mithim olmas1 icabeder.

6g. CHAPUT'ya gore Yakacik'ta Jura, Senomanien flisinden 6nce kiv-
rilmistir (1936, s. 271).

6h. LOKMAN-LAHN Haymana'da, Ust Kretase fliginin biriktigi cu-
kurlukta «arriére-fosse» orojenik hareketlerin Ust Kretaseden evvel vuku
buldugunu kabul eder (1946, s, 294). Metinde belirtilmemekle beraber bu
hareketler herhalde Vorgosau ve evveline aittir.
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6i. WEINGART da umumiyetle Ust Kretase flisinin Haymana'da
transgresif oldugunu kabul eder (1954, s. 45). Miiellif de bu goriise ana hat-
lariyle istirak eder (1956, s. 24).

Bu miielliflerin yaptig1 gibi hadiseler ana hatlariyle ele alindiginda An-
kara bolgesinde Vorgosau hareketlerinin 6nemli bir rol oynadigi kabul olu-
nabilir.

Ancak daha detayli galigmalar gostermistir ki, bu bolgede mithim
sub-Hersinien hareketleri de vaki olmustur.

6j. Kendi goriislerimize gore Haymana'da, Yeldegirmeni Tepede Seno-
manien-Tiironien globijerinli kalkerleri {izerinde «temeldeki Jura-Kretase
kalkerlerinin koseli parcalarini ihtiva eden bir bres mevcuttur. Bresin ele-
manlar1 arasindaki ¢imento ¢ok azdir ve onun denizin derinliklerinde te-
sekkiil ettigi fikrini vermektedir».?

Bu denizalt1 bresinin tesekkiilii, Haymana flis ¢ukurundaki tortullar:
su istiine ¢itkarmadan kivirmis, karistirmis sub-Hersinien hareketler bu-
lundugunu gosterebilir.

6k. Haymana'da, bu ad1 gegen Senomanien-Turonien ve Turonien-San-
tonien kalkerlerinden sonra detritik flise gecilir. Bu flis daha ziyade Seno-
niene ve sonrasina aittir (EROL, 1954a, s. 64-74; CHAPUT, 1936, s, 247;
LOKMAN-LAHN, 1946, s, 292; LAHN, 1949, S. 92; ERK, 1936; AKARSU,
1959, 5. 100).

Bu bariz fasies degisikligi sub-Hersinien hareketlerin bir delilidir. Bu
hareketler yukarda belirtildigi tizere belki baz1 sualt1 hareketleri meydana
getirmistir, ama daha kuzeyde Ankara bolgesi Paleozoik ¢ekirdekleri sa-
hasinda bir ytikselme, yani bir regresyonla onu takibeden bir transgresyon
yaratmigtir.

Miiellife gore «Ust Kretase flisi, Ankara yiiksekligini cevreliyen olukla-
rin daha ziyade gukur yerlerini isgal etmis, transgresif Paleosen ve Liitesien
daha genis sahalara tasmistir. (EROL, 1954a, s. 72). Miiellif 1954 tarihli ra-
porunun miitaakip sayfalarinda, bu mevzuda Haymana, Mangal dagi, An-
kara giineydogusu-Yurtcu civari, Karyagd: daglari, Mire dagindaki miisa-
hedelerini zikretmekte ve ayn1 mevzua daha sonra da (1955, s. 159 ve 1956.

> Numuneler Dr. S. ERK tarafindan tetkik olunmustur.
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S. 24) temas etmektedir (ayrica s. 4 e bakiniz).

6l. AKARSU'ya gore Polatli-Haymana kesiminde sub-Hersinien hare-
ketler tesbit edilebilmektedir (1959, s. 106). Yer belirtmemekle beraber bu
hitkmiin Yildizkdy civarinda Paleozoik iizerine diskordans Daniene daya-
nilarak veridigi disiiniilebilir

7. Ankara civarinda Kretaseden Paleosene gegiste alcalma hareketleri
olduguna, yani Laramien hareketlerin mevcudiyetine dair muhtelif miisa-
hedeler zikredilebilir.

7a. CHAPUT'ye gore Eosen, Yahsihan'da transgresif 'tir (1936; EROL,
1954a).

7b. LOKMAN-LAHN Polatli-Haymana kesiminde Ust Kretasenin Pa-
leosenden daha kivrimli oldugunu, arada bir diskordans bulundugunu ya-
zar (1946, s. 294). Bu husus daha sonra da teyit olunmustur (WEINGART,
1954, s. 45 EROL, 1954, s. 201 ve 195, s. 24; AKARSU, 1959, s104). ERK'e
gore burada Laramien hareketler hafiftir.

7c. Ayas daglarinda— mesela Karalar civarinda—Paleosen transgresif
olarak Paleozoik ve Alt Kretaseyi 6rter (EROL, 1951, s. 18).

7d. Miiellif, ayrica Mire daginda Kapt1 boazi civarinda (1954a, s. 93,
ERK, 1956), giineydogu Kizilirmak kesiminde (s. 82) transgersif Paleosen
hakkinda maltimat vermektedir.

7e. Karyagdi daglarinda Kretaseden Paleosene geciste hafif bir reg-
resyon, sonra bir transgresyon goriiliir. Filhakika orada Paleosen, Ust
Kretase tizerinde hafif¢e diskordanstir ve Kretase sinirin agarak dogru-
dan dogruya Paleozoik temel {izerine oturur. Orhaniye giineyinde Pa-
leosen taban konglomerasi icinde Ust Kretase grelerinin ¢akillari vardir
(EROL, 1954a s. 93-201). ERK ve RUPPRECHT (1957, s. 23) de ayn1
miisahedeleri yapmuigtir.

7f. Miiellif, Elma daginda Alt Eosen (Paleosen) flisinin serpantinler
tizerinde diskordans oldugunu yazmaktadir. (19564, s. 48).

8. Ankara bélgesinde Ust Kretase-Paleosen fliginin catisini tegkil
eden Liitesien tabakalari, flis ¢ukurlarinin kenarinda transgresif olarak
daha eski temel arazi {izerine oturur. Bu transgresif Liitesien bolgede
Litesiende (ANADOLU sathasinda) umumi bir al¢alma oldugunu gos-
terir.
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8a. Miiellif,Ayas daglarinda Kinik-Ilica kuzeyinde Liitesienin Kreta-
se iistiinde; Inekdy'de Paleozoik iistiinde diskordans durdugunu bildirir
(1951, 5. 18).

8b. Elma daginda da serpantinler {izerinde transgresif Liitesien var-
dir (EROL, 1956a).

8c. Mihaliggik daglarinin dogusunda, Orta Sakarya kristalin taslar:
tizerinde transgresif Liitesien vardir (WEINGART, 1954; EROL, 1956b,
s. 24).

8d. Bu hususta umumi mahiyetteki eserlerde de notlara raslanmak-
tadir (LAHN, 1949, s. 100; BAILEY-McCALLIEN, 1953, s. 438; ERK,
1956).

9. Bolgede Liitesienle-Neojen arasinda biiyiik ve vazih bir diskor-
dans vardir. Liitesieni takibeden hareketlerde deniz bolgeden tamamen
gekilmis, jeolojik formasyonlarda muntazam «Jura tipi» kivrimlar hasil
eden hareketler, bolgenin bugiinkii avarizinin esaslarini da hazirlamis-
tir. Bu hareketler, ilk safhas1 Ust Kretasede vaki olmus Alpin hareket-
lerin (Vorgosau-sub-Hersinien) ikinci ve son siddetli sathasidir. ERK'e
gore Alpin paroksizma bu devrededir (1956). Liitesieni takibeden hare-
ketlerin Piren sathasina ait olduguna dair miisahedeler yapilmissa da,
Liitesieni takibeden Oligosen serilerinin siddetli bir asinmay1 gosteren
detritik seriler olmas1 Oligosen iginde hareketlerin (Helvetik-Savik ha-
reketler) devam ettigini gosterir. Ancak Oligosenin umumiyetle fosilsiz
olmasi Liitesien-Akitanien arasindaki hareketlerin her zaman birbirin-
den ayrilmasi1 imkanini vermez.

Oligosen yani Pireneik, Helvetik ve Savik hareketlerini biitiin halin-
de ifade eden miisahedeler sunlardir:

9a. CHAPUT'ye gore «Galat siradaglari, yeniden iltivalanan eski
kivrimlarla (Elmadag Hersinieni) birlikte jipsli seriden sonra» yani Oli-
gosen kivrilmistir (1936, s. 272).

9b. LOKMAN-LAHN Polatli-Haymana kesiminde Eosenle Neojen
arasinda biiyiik bir diskordans oldugunu yazar (1946, s. 294). WEIN-
GART da ayni hususa isaret eder (1954, s. 45). AKARSU'ya gore bu
bosluk Pirene sathasina ait kivrimlarin Oligosen boyunca aginmasinin
eseridir (1959, s. 104).
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9c. Ayas daglarinda Liitesien-Miosen arasinda bir bosluk vardir.
Cukur yerlerde Oligosene ait kumtasi ve konglomeralar da birikmistir
(EROL, 1951 s. 18). Ankara bolgesinde lavlar altindaki boyle seriler,
«Eosen sonu Oligosen kivrimlarinin tegkil ettigi avarizin aginmasi» nin
eseridir (EROL, 1955a, s. 160-162).

9d. Hiiseyingazi ve Elma daginda da Akitanien gol serileri altindaki
lavlar bir agint1 ylizeyi tistiinde oturur (EROL, 1954a, 1956). Bu asint1
ylizeyi ise kivrimli Oligoseni keser. Yani oligosen kivrimlar: Helvetik
veya Savik sathanin eseri olmalidir.

Liitesieni takibeden hareketlerin esas itibariyle Pirene sathasina ait
oldugunu kabul eden miielliflerin miisahedeleri sunlardir:

9e. BAYKAL serpantinlerin Alt Eosen-Liitesien flisi {izerine itil-
mesine sebep olan hareketlerin Pirene fazina ait oldugunu kabul eder
(1943).

9f. Miiellif Elma daginda oligosenin Eosenden daha az kivrimli ve
transgresif ve diskordan oldugunu yazar (19564, s. 48).

9¢. ERK'e gore Karyagdi daginin kuzeybatisi ve Ayas daglar1 giiney-
dogusunda Oligo-Miosenin Liitesienle diskordansi barizdir. Bu Pirene
hareketinin eseridir (1956). Fakat Polatli-Haymana kesiminde Pirene
hareketlerinin hi¢ goriilmedigi yerler vardir (1956). AKARSU'ya gore
ise, «Eosen sonundaki Pireneen kivrilma sathasini uzun bir asinma saf-
has takibeder» (1959, s. 104).

Helvetik Safha:

9h. Elma daginda, Liitesien iizerinde diskordan olan Oligosen se-
risi kivrilmis, asinmis, bu asint1 sathi tizerine lavlar {izerindeki baska
bir agint1 sathina taban gakillariyle Akitanien gél serileri oturur (EROL,
1956, S. 27-32). Buna nazaran, Akitanienden eski lavlarin altindaki oli-
gosenin kivrilmasini muhtemelen de olsa Helvetik safhaya atfetmek
miimkiindir.

Savik sathanin mevcudiyetini diisiindiiren su miisahede vardir.

91. Elma daginda Akitanien ve daha sonrasina ait kabul olunan gol
serilerinin kivrimli oligoseni kapliyan lavlar tizerindeki bir aginti sathi-
n1 Orttitkleri miisahede olunmustur ( CHAPUT, 1931b. s. 35-36;
EROL, 19564, s. 35-37).
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Bu saftha hareketleri «Oligosen ve eski lavlar tizerindeki yontukdiizii
( = penepleni) dalgalandiran ve Miosen g6l havzalarini

hazirliyan hafif hareketler» olarak tefsir edilebilir (EROL, 1955a, s.
164).

C. EPIROJENIK HAREKETLER

Neojen ve sonrasina ait hareketler Alpin orojenik sathayi takibeden
epirojenik hareketlerdir. Ust Kretase ila Oligosen arasinda safha satha
kivrilan Mesozoik eski Tersiyer tortullar1 ve Hersinien eski kitleler Neo-
jen hareketleriyle antiklinorium ve senklinoriumlar halinde kamburla-
sip ¢ukurlagmislar (= Grossfalten), Ankara bolgesinin bugiinkii dag ve
ova dizileri dogmustur. Bu dag ve ova bloklari arasindaki temas alanlari,
yani antiklinorium ve senklinoriumlar arasindaki intikal yamaglari, bu
devrede siddetli sikisma ve gerilmelere maruz kalmis ters veya normal
faylar, hatta ters faylara refakat eden mevzii sikisik kivrimlar tesekkiil
etmigtir.

Ankara bolgesinde orojenik sathanin eseri olan kivrimlar umumi-
yetle giineybati-kuzeydogu, epirojenik sathanin eseri olan antiklinori-
um ve senklinoriumlar, yani dag ve ova dizileri ise SSW-NNE yoniinde
uzanir. Yani aralarinda hafif bir yon farki vardir ve Ankara civarinin
orijinal tektonik-morfolojik hususiyetini yaratir (EROL, 1955a, s, 158-
187).

Ankara Neojeni her yerde karakteristik fosilleri ihtiva etmez, ancak
mubhtelif yerlerde bulunan memeli hayvan fosilleri Neojen-Kuaterner
hareketleri hakkinda tatmin edici neticeler ¢ikarmiya yardim etmek-
tedir.

10. Steirik sathanin (Helvetik hareketlerin) mevcudiyetini gosteren
su misahede vardir:

ERK'e gore Ayas daglarinda Oligo-Miosen iistiine Mastodon pen-
telici'li Orta Miosen tortullar1 gelmektedir (1956).

11. Sarmasien-Ponsien arasindaki Attik satha hareketlerini gosteren
miisahedeler biraz daha fazladir.

11a. SANIR dogrudan dogruya fosillere dayanmamakla beraber,
Miirted ovasini meydana getiren hareketlerin Miosen sonu Pliosen
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baslarinda vaki oldugunu yazar (1942 s, 27).

11b. Miellif Ayas daglarinda kivrilmis olan Miosen gol serisi senk-
linallerini Ponsien, kum-kil ve ¢akillarinin doldurdugunu ve Ponsiene
tekaddiim eden devrede basliyan bu hareketlerin Ponsiende de devam
ettigini yazar (1957 s. 10; 1952, s, 35; 1955a, s. 166; 1954a), ERK de
ayni fikirdedir (1956).

11c. WEINGART"a gore Ayas daglar1 giineyi ile Mihaliggik dagi ara-
sinda Alt ve Ust Neojen arasinda epirojenik hareketler olmus ve Abdiis-
selam dag ile Mihaliggik dagi kenarinda faylar tesekkiil etmistir (1954,
S. 46).

Ayni bolge i¢in miellif «Eski Neojen (= Miosen) ile Alt Oligosen ara-
sinda bir farkli kivrilma vardir. Alt Pliosen kirmizi bir seriyle, Gelegra
(Kirbast) gevresinde Orta Sakarya kristalin temeli tizerine transgresiftir. Bu
hareketler esnasinda mahalli faylar, fleksiir ve kivrimlar dogmustur» der
(1956b, s. 25). Bu hareketler Ankara bolgesinin diger yerlerinde de miisa-
hede olunur (EROL,1954a).

11d. RUPPRECHT'e gore de Miosen sonu hareketler Paleocografyay1
degistirmistir (1957, s. 31).

11e. Miisahedelerimize gore Ust Miosen yontukdiizii (=penepleni) bu
hareketler tesiriyle carpilmistir (1955a, s. 166).

12. Ayas daglarinda EROL Ponsienden evvel basliyan hareketlerin Pon-
sien i¢inde hafif hafif devam ettigini kabul etmektedir (1951, s. 10). ERK bu
Ponsien i¢i hareketlerin mevzii bir hareket sathasi olabilecegini kabul eder
ve ona Ankara Sathasi der.

Elma dag1 giineyinde, Kiigiikyozgat-Karacahasan memeli hayvan foss-
lllerinin altta gol, tistte akarsu serileri iginde olmasi siiphesiz karalasan bir
golii ifade eder. Ancak bu 4ni ve bariz fasies degismesi Ponsien iginde ha-
reketler olmus bulunmasi ihtimalini de diisindiirmektedir (EROL, 1954b;
1957).

13. Ankara bolgesinde Ponsieni takibeden devrede bazi siddetli hare-
ketler oldugu umumiyetle kabul edilir. Biitiin Plioseni katlara ayirmiya ya-
riyan memeli hayvan fosil yataklarinin® bu hareketlerin hangilerinin Roda-
nik, hangilerinin Vallakien sathasina ait oldugunu séylemek kabil olmustur.

* Memeli hayvan fosil yataklarinin yerleri ve bu yataklarda bulunan fosiller igin:
SENYUREK, OZANSOY, THENIUS ve EROL (1957b, s. 136) a bakiniz.
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Bolgede, Rodanik sathaya (Ponsien-Ust Pliosen arasi) hareketlere
baglanan su miisahedeler yapilmistir.

13a. Yazara gore, Ayas daglarinda Ponsien tabakalarinin bir antiklino-
rium halinde kamburlagmasina ve faylar meydana gelmesine amil olan ha-
reketler Orta Pliosene (Rodanik satha) aittir.

Bu yiikselmeyle hasil olan avariz Ust Pliosende asginmaya devam etmis,
Sinaptepe ve daha geng Ovabasi-Miirted yatay tabakalar tesekkiil etmistir
(EROL, 1951, 1954a, 1955a, s. 179). Ayas daglarinin en yiiksek kisimlarinda
Orta Pliosenden geng fosil yoktur (OZANSOY'un 1957, s. 19 daki tabloya
bakiniz).

13b. Ankara bolgesinde Alt Pliosen umumiyetle meyilli, Ust Pliosen
yataya yakindir (EROL, 1954a, s. 132 ve 118-130). Kivrimli veya meyilli
Ponsien tabakalarini EROL Elma dag1 Evcileragillari-Gokdere memeli fosil
yataginda (1953b); Kiigiikyozgat-Karacahasan yataklarinda (1954b, 1957);
[lhankéy fosili yataklarinda (1955b) gormiistiir.

Ayrica miellif, Ponsien (Alt Pliosen) tabakalarina tesir etmis olan Bii-
yiik fay ve fleksiirlerin Rodanien sathasinin eseri olduguna kanidir. Bu
tay ve fleksiirler Beypazari, Giidiil ve Camlidere-Pecenek havzas: ve Ayas
daglar1 giineyinde (EROL, 1955b); Kalecik-Termeyenice-Biiyiik ve Kiigitk
Hacibey arasinda (EROL, 1955¢); Elma daginda (EROL, 1956, s. 48) goriil-
mektedir. Termeyenice -Biiylik Hacibey koyleri arasinda Alt Pliosen serisi
tizerine itilen Eldiven dag: serpantin kitlesi heniiz plastikligini kaybetme-
mistir. Alt Pliosen gol tortullarinda, faylarla birlikte ¢ok sikigik ve devrik
kivrimlar bile meydana getirmistir. Hacibey koylerinde Ust Pliosene soku-
labilecek az meyilli bir ¢akil serisi bu fay ve kivrimlari kesen bir aginti sath1
uzerine oturur.

13c. Miiellife gore Ponsien sonrasi bu hareketler Orta Pliosen aginti
diizlerini dalgalandirmistir (19S5, s. 169).

13d. WEINGART"a gore Ayas-Mihalliggik'ta Alt Pliosen de dislokedir
(1954). Erol, ayn1 bolgede eski kirik hatlarinda Pliosende yeni oynamalar
oldugunu séyler (1956b, s. 25).

13e. ERK'e gore Ayas daglar1 Sinaptepe'de Orencik (Alt Pliosen) ve Si-
naptepe (Ust Pliosen) tabakalar1 arasinda bir diskordans vardir.

13f. LEUCHS (1940) Ankara civarinda dikey hareketler halinde bir
Vallakien, orojen sathasinin mevcudiyetini kabul eder ve daglarla ovalar
arasindaki faylari bu hareketlere baglar. LEUCHS Ayas-Beypazari jipsleri-
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ni Ust Pliosene ait kabul ettigi i¢in onlar1 dislokasyona ugratan hareketleri
Vallakien sathasina sokmustur. Son tetkiklere gére bu jipsler Alt Pliosene
aittir (WEINGART-EROL) ve binaenaleyh onlara tesir eden hareketlerin
Rodanik sathaya ait olmasi lazimgelir.

Bizi, dag ve ova bloklar1 (soleleri) arasindaki nispi hareketlerin eseri
olan faylar1 Rodanik sathaya baglamak icabettigini diisiinmiye sevkeden
diger deliller asagida, Vallakien hareketleri paragrafinda izah edilmistir.
Ayni sebeplerden NEBERT'in (1958) Vallakien hareketleri olarak kabul
ettigi hareketlerin, Rodanik hareketlerle ilgili olabilecegini diistiniiyorum.

14. Vallakien ve Villafransien sonrasi hareketleri Ankara bolgesinde
daha ziyade bir toptan (en bloc) yiikselme olay: halinde belirtmistir. Bu
devrede dag ve ova bloklar1 arasinda dikkate deger biiyiik bir nispi hareket
farki olmamustir. Sadece bazi eski faylar, yeniden hafifce oynamis olabilir.
Ciinkii Ankara civarinda yataya yakin veya hafifce disloke (4zami 5-6° me-
yilli) Ust Pliosen mil ve kumlarindan miitesekkil akarsu tortullar1 biitiin
ovalar1 doldurmaktadir. Bu tortullar sathinda bir Ust Pliosen ovas: gelismis
ve bu ovanin Kuaternerde yarilmasiyle bugiinkii vadiler tesekkiil etmistir
(EROL, 1954a, 1955a, 1956a). Ust Pliosen ovasini teskil eden yatay akar-
su tortullarinin ¢atisinda iki yerde: Miirted Ovasi-Sinaptepe'de ve Akdo-
gan-Ucbas koyleri cevresinde Villafrangiene (=Alt Kuaterner) ait memeli
hayvan fosilleri bulunmustur(4). Binaenaleyh Ust Pliosen-Villafransien
ovasinin yarilmiya baglamasini, dolayisiyle son tektonik yiikselmenin bas-
langicini kati olarak tesbit etmek kabildir.

Iste bu sebepten Vallakien ve onu takibeden hareketlerin dikey bir top-
tan yilikselme hareketi oldugu; dag ve ova bloklar1 arasindaki biiytik nispi
hareketlerin eseri olan faylar1 daha eskiye Rodanik sathaya atfetmemiz la-

zim geldigi s6ylenmistir.

(4) Sinaptepe fosilleri i¢cin: OZANSQOY 1955, 1957, s. 17; THENIUS 1959,
s. 111 e bakiniz.

Kizilcahamam'in 15 km kadar giineyinde Ugbas Akdogan kéyleri arasinda
bulunan fosilli arazi hakkinda Ord. Prof. Dr. M. SENYUREK bana asagidaki
sifahi malimati vermistir:

Yol kenarinda ¢akilly, kumlu, tiiflii, killi tortullar i¢inde Elephas cinsine ait bir
moler disinin bulunmus olmasi bu birikintinin Villafransien ¢aga ait oldugunu
gostermektedir. Ugbas ve Akdogan civarinda bulmus oldugum fosiller ilerde
nesredilecektir. (Bu malimat makalemiz hazirlanirken nesredilmistir. Bakiniz
Senytirek, 1960).
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Mesela Kalecik-Cankir1 arasindaki Hacibey ¢akillarinda (s. 17, parag-
raf 11b) goriilen faylar ve 7° ye varan meyillenmeler eski (Rodanik) faylarin
yeniden hareket etmesi ve dag bloklarindaki yeni fakat hafif bir nispi yiik-
selmenin eseridir.

Gerek bu miisahede, gerekse Ust Pliosen irmaklarinin Miirted ovasinda
(SANIR, 1942) ve Elma dag; etrafindaki kayma ve sonra gomiilme hareket-
leri, (LOUIS, EROL 1955A, s. 175; 19564, s. 49-72-73) Vallakien sathasinin
daha ziyade bir toptan yiikselme hareketi oldugu,, bu esnada dag bloklari-
nin biraz daha fazla yiikseldigini gosterir. Bu dag ve ova bloklar1 arasindaki
belli belirsiz nispi yiikselme farki, sadece baz1 eski faylarin yerinden oyna-
masina sebep olmustur (CHAPUT, Kayas fay1 1936, s. 273; EROL, 1955a;
1956b, s. 25).

Vallakien hareketleri hakkinda, EROL (1954a, s. 203; 1955a, s. 175;
19564, s. 49-72-73) ve ERK (1956) de miitemmim mal{imat bulmak kabil-
dir.

HEBERT, 1958 tarihli makalesinde Ayas daglar1 Kayi-Bucuk linyit bol-
gelerinde ters faylar ve kivrilmalar meydana getiren hareketleri Vallakiene
baglamistir. Bu hareketleri yaglandirmak i¢cin NEBERT Ust Miosene ait bu-
lunmasi muhtemel olan linyit damarlarindan mukayese yoluyla faydalan-
mistir. Ona gore «Linyitli gol serisi Ust Miosen-Alt Pliosen disloke bir akar-
su serisi orta Ust Pliosen yastadir. Ona nazaran bu serilerin faylanmasi ve
hafifce kivrilmasi, Vallakien sathasina ait olmalidir». Cevreyi nazari itibara
almadan dar sinirli miisahedelerle boyle bir tefsir yapmak belki miimkiin-
diir. Fakat Ankara bolgesi jeolojisi ile mukayese etmek ve NEBERT'in esas
aldig1 Ust Miosen linyit damarlarinin yagina dayanmak suretiyle ayni bolge
i¢in su gelismeyi de kabul etmek miimkiindiir:

I. Linyitli gl serisinin tesekkiilii — Ust Miosen.

I1. Gol serisinin yiikselmesi — Miosen sonu, Attik safha.

ITI. Léaterit tesekkilli akarsu serisinin tortullanmasi — Alt Pliosen
(mesela Ayas daglarinin bati yamaglarinda Alt Pliosen-Ponsien lateritik
topraklar1 vardir).

IV. Gol-akarsu serilerinin sikisip, faylanmasi — Alt Pliosen sonu, Ro-
danik safha.

V. Asinma — Ust Pliosen, Ankara bélgesinin baska yerlerinde yatay Ust
Pliosen akarsu tortullarinin tesekkiili.
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VI. Dikey yiikselme. Eski faylarin hafif hareketi. Bazi yenilerinin tesek-
kiilii — Vallakien - post - Villafransien hareketleri.

VII. Kuaterner sekileri ve bugiinkii aliivyonlar.
HULASA

A. ALP ONCESI HAREKETLERI

1. Muhtemel Kaledonien hareketleri.— Ankara kuzeyinde Aydos bol-
gesinde Vizeenden eski yesil sistlerde SE-NW yonlii tabakalar vardir. Bu
tabaka uzanislar1 Ankara Bolgesinin SW-NE yonlii Hersinien ve Alpin kiv-
rimlarla 90° ye yakin bir yon fark: gosterir (EROL, LEONHARD, LEUGHS,
STEFANSKI-LAHN).

2. Hersinien hareketleri.— Vizeen ila Permien yash sist ve kalkerlerin
SW-NE yonli kivrimlar umumiyetle Hersinien hareketlerinin eseri olarak
kabul edilir (CHAPUT, BAYKAL, EROL, ERK, AKARSU, KETIN).

B. ALPIN HAREKETLER
3. Ankara civarinda Trias miinakagalidir.

4. Muhtemel Eo-Kimmerien (Lias Oncesi) hareketleri. Lias bariz bir
avariz iizerine transgresif tir (CHAPUT, EROL, ERK, BILGUTAY, KE-
TIN). Alt Jurada da, avarizin dogurdugu fasies farklar1 barizdir (CHAPUT,
EROL). Trias miinakasali oldugu i¢in bu Lias 6ncesi avarizinin Hersinien
veya Eo-Kimmerien hareketlerden hangisinin eseri oldugu katiyetle soy-
lenemez. Ancak Lias 6ncesine ait bu avarizin hissedilir derecede sarp ol-
mas! Eo-Kimmerien hareketlerin mevcudiyeti kanaatini uyandirmaktadir
(EROL).

5. Neo-Kimmerien (Malm-Alt Kretase arasi1) hareketleri.—Jura ve Alt
Kretase Bolgede transgresiftir. Lias baglangicinda su tstiinde olan bolge
Kretase ortalarina kadar devamli olarak alcalmis ve satha satha su altina
dalmistir. Karyagd: daginda Karacakaya koyii kuzeyinde (EROL) ve bolge
glineyinde bu de-vamli ¢6kmenin Neo-Kimmerien sathasini isaret eden
miisahedeler yapilmistir (ERK).

6. Vorgosau ve sub-Hersinien hareketleri.— Ust Kretase bélgeyi ikinci
defa su yiiziine yiikselten bir seri hareketin vaki oldugu devredir. Ust Kre-
tase hare-ketlerinin, yani Vorgosau, sub-Hersinien, hatta Laramien hare-
ketlerinin tesirini her yere birinden ayirmak miimkiin olmaz (EROL, ERK,
RUPP- RECHT).
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Ancak Yakacik'ta (CHAPUT), Haymana'da (LOKMAN-LAHN,
WEINGART, EROL) Vorgosau; yine Polatli-Haymana da (CHAPUT, LOK-
MAN-LAHN, EROL, ERK, AKARSU) sub-Hersinien hareketlerin mevcu-
diyetine dair miisahedeler yapilmistir.

7. Laramien (Ust Kretase-Paleosen arasi) hareketleri.— Ust Kretase
baslarinda yiikselmis olan bolge Liitesiene kadar yeniden algalmis ve tedri-
cen su altina dalmiya baglamistir. Boylece bolgede transgresif {ist Kretase,
Paleosen ve Liitesien serileri tesekkiil etmistir. Laramien ve pre-Liitesien
(Anadolu) safhasi hareket, bu devamli alcalmanin tali sathalaridir.

Yahsihan'da (CHAPUT, BAYKAL, EROL), Polathi-Haymana'da LOK-
MAN- LAHN, WEINGART, EROL, AKARSU, ERK), Ayas daglari, Karalar
civarinda (EROL), Karyagdi daglarinda (EROL, ERK, RUPPRECHT), Mire
daginda Kapt1 bogazinda (EROL, ERK), Giire dag1 Kizilirmak civarinda
(EROL), Elma daginda (EROL) transgresif Paleosen (Alt Eosen) hakkinda
maltimat verilir.

8. Liitesien oncesi hareketleri.— Ust Kretase-Paleosen flisinin catisini
teskil eden Liitesien kalkerlerinin transgresif oldugu Ayas daglarinda Ki-
nik-Ilica kuzeyi ve Inekdy'de (EROL), Elma daginda (EROL), Mihaliggik
daglar1 dogusunda (WEINGART, EROL) ve muhtelif yerlerde (LAHN,
BAILEY-McCALLIEN, ERK) goriilmiistiir.

9. Pirene safhast hareketleri.— Bolgenin tiglincli defa ve son olarak
su yiiziine yiikselmesi Pirene sathasinda olur. Ancak Oligosenin bir agint1
devri olmasi ve mahdut sahalarda goriilen tortullarda fosil bulunmamasi
Pirene hareketlerinden, Helvetik ve Savik satha hareketlerinin her yerde ay-
rilmasini miimkiin kilmaz. Umumiyetle Ankara bolgesi (CHAPUT), Hay-
mana-Polatll (LOKMAN-LAHN, WEINGART), Ayas daglarinda (EROL)
Liitesinle Miosen arasinda goriilen agint1 boglugunu meydana getiren ha-
reketlerin yas1 hakkinda tahmin yiiriitiilmekten kaginilmigtir.

Mamafih Yahsihan-Kirikkale bolgesi (BAYKAL), Elma dag1 (EROL),
Karyagdi ve Ayas daglari (ERK) ve Polatli-Haymana'da (AKARSU) Pirene
safthas1 hareketlerinin mevcudiyetini gosteren miisahedeler yapilmustir.

Elma daginda Akitanien (?) gol kalkerlerinin tabanindaki breg-konglo-
meralar Savik sathayi isaret edebilir (CHAPUT, EROL). Yine Elma daginda
Akitanienden eski lavlar altindaki Oligosenin kivrilmasi belki Helvetik saf-
hada vaki olmugtur (EROL).
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C. EPIROJENIK HAREKETLER

Neojen ve Kuaterner hareketleri, Alpin kivrilmay1 takibeden ve gittikce
zayifliyan hareketlerdir.

Miosende, Alpin kivrimlardan daha dar 6l¢iili, fayli kivrimlar ve bazi
biiyiik kivrimlarin (= Grossfalten) ilk sekilleri belirmistir. Alt Pliosen hare-
ketleriyle biiyiik kivrimlar son sekillerini alarak, antiklinorium-senklinori-
umlar ve onlara bagli olarak ova ve dag dizileri tesekkiil etmistir. Bu bityitk
kivrimlarin tevekkiilii esnasinda, bilhassa son sathada, dag ve ova bloklar1
arasinda daha ¢ok faylarla ilgili siddetli dislokasyonlar hasil olmustur. Pli-
osen sonu Kuaterner bagi hareketleri toptan yiikselme hareketleridir. Kua-
terner akarsu sekilerinin tesekkiilii bu yiikselme ile iklim degisikliklerinin
miisterek mahsulii olabilir.

Ankara civarindaki Neojen hareketlerinin tarihlendirilmesinde meme-
li hayvan fossillerinden genis 6l¢tide faydalanilabilmektedir.

10. Ayas daglarinda Steirik (Helvesien) hareketleri gosteren bir diskor-
dans vardir (ERK).

11. Miosen ile Pliosen arasindaki Attik safha hareketleri hissedilir
derecede kuvvetli olmustur. Bazi yerlerde Ponsien altinda kivrimli-kirikli
Miosen miisahede edilmektedir. Ayas daglarinda (SANIR, EROL, ERK),
Ayas-Mihaliggik daglari arasinda (WEINGART, EROL) bu hususta misal-
ler bulunabilir.

Bu sathada bélge kuzeyi daha fazla yiikselmis ve Ust Miosen yontukdii-
zii (penepleni) ¢arpilmistir (EROL).

12. Ayas daglarinda (EROL, ERK), Elma daginda Kiigiik Yozgat-Kara-
cahasan'da (EROL) Ponsien ici kirllma, kivrilma ve kamburlasma (Gross-
faltung, up-arching) hareketlerinin izleri vardir. ERK bu hareketleri mevzii
Ankara safhasi hareketleri olarak isimlendirmektedir.

13. Ponsien ile Ust Pliosen arasindaki, Rodanik safha hareketleri, yiik-
selen antiklinoriumlarla, ¢ukurlasan senklinoriumlar arasinda siddetli
sikigma faylar1 ve mevzii kivrilma olaylarinin vaki oldugu sathay: temsil
eder. EROL Ayas daglarinda, Elma daginin Evcileragillar1-Goékdere ve Kii-
¢iikyozgat-Karacahasan, Hhanké')y, Gidil, Camlidere-Pegenek, Beypazari,
Kalecik-Termeyenice-Biiyiik ve Kii¢iik Hacibey civarinda bu hareketlerin
pek ¢ok misaline raslamigtir. Ayas-Mihaliggik arasinda WEINGART, Ayas
daglar1 Sinaptepede ERK de bu sathaya ait hareketleri miisahede etmisler-
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dir. Bu safha hareketleri Ankara civarindaki Orta Pliosen duzliklerini dal-
galandirmistir (EROL).

LEUGHS ve NEBERT tarafindan Vallakien sathaya sokulan siddetli
hareketlerin esas itibariyle Rodanik sathaya ait oldugu kanaatindeyim (s.
68-69 a bakiniz).

14. Pliosen-Kuaterner arasi1 Vallakien ve Villafransien sonu hareketleri,
Bolgede bir toptan yiikselme sathasinin baslangicidir. Bu devrede dag ve
ova bloklar1 arasindaki eski fay zonlarinda bazi hafif oynamalar olmustur
(CHAPUT, EROL). Ankara civarinda iki yerde, Ayas daglarinda-Sinapte-
pede (OZANSQY) ve Kizilcahamam'in 15 km giineyinde Akdogan-Ugbas
koyleri arasinda( 5) en {ist tabakalarinda Villafransien fosilleri bulunan
yataya yakin Ust Pliosen akarsu dolgularinin yarilmasi bu toptan yiiksel-
me hareketinin tesiriyle baglamistir. Ankara-Kayas fay1 (CHAPUT), Kale-
cik-Cankur1 arasindaki Hacibey Ust Pliosen cakillarini hafifce kiviran ha-
reketler ve kesen faylar bu sathada oynamuis eski fay sistemlerinin eseridir
(EROL). Kay1-Bucuk'ta NEBERT tarafindan Pleistosen igine sokulan dikey
hareketlerin Vallakien sathasina ve Villafransien sonlarina ait kabul edil-
mesi de kabildir.

Ova ¢ay1, Kayas cay1 ve Balaban ¢ayr mecralarinin Ust Pliosen ovasi
tizerinde kaymasi ve sonra gomiilmesi Vallakien dikey yiikselme hareketle-
rinin jeomorfolojik delilleridir (LOUIS, SANIR, EROL); Pleistosen akarsu
sekileri hem bu dikey yiikselmenin, hem de Kuaterner iklim degismeleri-
nin miisterek mahsulii olabilir.

Not: Bibliyografya Ingilizce makalenin sonundadir.

Nesre verildigi tarih Haziran 1959

5 [zahat sayfa 69 dadir



THE OROGENIG PHASES OF THE ANKARA REGION
(SUMMARY)

Oguz EROL
University of Ankara, Department of Geography

This article deals only with «the orogenic phases of the Ankara Re-
gion». The author tried to compile all available geological data related
to the same subject from various sources and to give a brief summary of
different observations together with the author's personal views. Many
of these observations have not been published, but some of them were
partly discussed at the yearly meeting of the Turkish Geological Society,
in February 1959, in order to contribute some information to Prof. Dr.
I. KETIN, who later published a paper on «the orogenic evolution of
Turkey» (1. KETIN, 1959).

A. PRE-ALPINE MOVEMENTS

1. Probable Caledonian Movements.— There exists a green schist
series in the Aydos Area, in the northern part of the Ankara Region.
This series is older than Visean. The general direction of the series is
NW-SE, but the general directions of Hercynian and Alpine folds of
the Ankara Region are NE-SW. These different directions may indicate
a pre-Hercynian orogenesis (EROL, 1952, 1953a, 1955a; LEONHARD,
1915; STEFANSKY - LAHN, 1941; LEUCHS, 1943)."

2, Hercynian Movements.— Permo-Carboniferous (Visean to Per-
mian) metamorphic schists and crystalline limestones of the Ankara
region have folds directed SW-NE. These folds are generally accepted as
a result of the Hercynian movements (CHAPUT, 1931, 1936; BAYKAL,

! Many of these papers are in Turkish and unpublished. For this reason, page num-
bers are not given here. See for these page numbers in the Turkish text of this note.
The same paragraph figures and letters are used in both Turkish and English texts.
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Periods of uplift and subsidance in the Ankara region
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1943; EROL, 1954a, 1955a; SALAMON-CALVI, 1940; ERK, 1956;
AKARSU, 1959; KETIN, 1959).

B. ALPINE MOVEMENTS

3. Triassic is still not definitely proved In the Ankara Region, For
this reason it is not possible to determine clear Triassic movements.

4. Probable Eo-Kimmeridgian Movements.— The Liassic is trans-
gressive over a well-marked relief (CHAPUT, 1936; EROL, 1954a,
1955a; ERK, 1956; BILGUTAY, 1957, etc.). Under the Influence of this
relief features, the Lower Liassic series have different facies in different
places (CHAPUT, 1936; EROL, 1954a). But it is difficult to determine
whether this relief Is a result of Hercynian or Eo-Kimmeridgian move-
ments, because Triassic is not definitely proved. However, this pre-Lias-
sic young relief is giving the impression of the presence of some move-
ments in the Eo-Kimmeridgian phase (EROL, 1954a, 1955a).

5. Neo-Kimmeridgian Movements.—Jurassic and Lower Cretaceous
are transgressive in the Ankara Region. The Region, which had been
raised before the Liassic, had gradually submerged until the middle of
the Cretaceous. The observations, indicating the Neo-Kimmeridgian
phase of this continuous submergence, were made in the north of Ka-
racakaya village at Karyagdi Daglar1 (EROL, 1954a; ERK, 1956) and in
the south of the Region (ERK, 1956).

6. Austrian (Vorgosau) and sub-Hercynian Movements.— Some vi-
olent movements occurred in the beginning of the Upper Cretaceous
and the Region had been emerged again. The Austrian and sub-Her-
cynian movements have not been exactly differentiated from each
other in every locality (EROL, 1954a; ERK, 1956). But Austrian (Vor-
gosau) movements are proved at Yakacik (CHAPUT, 1936), at Hayma-
na (LOKMAN - LAHN, 1946; WEINGART, 1954; EROL, 1956) and
sub-Hercynian movements were observed at Polatli-Haymana (EROL,
1954a; CHAPUT, 1936; LOKMAN-LAHN, 1946; LAHN, 1949; ERK,
1956; AKARSU, 1959).

7. Laramian Movements.— Following the Upper Cretaceous uplifts,
the region has undergone again a gradual submergence. Thus transgres-
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sive Upper Cretaceous, Paleocene and Lutetian series have been depos-
ited. Laramian and pre-Lutetian (Anatolian) movements are phases of
this continuous submergence.

Transgressive Paleocene (Lower Eocene) layers are observed at
Yahsihan (CHAPUT, 1936; BAYKAL, 1943; EROL, 1954a), at Polat-
li-Haymana (LOKMAN-LAHN, 1946; WEINGART, 1954; EROL,
1954a, 1956; AKARSU, 1959; ERK, 1956), at Karalar in the Ayas Moun-
tains (EROL, 1951), at Karyagdi Mountains (EROL, 1954a; ERK, 1956;
RUPPRECHT, 1957), at Kapt1 Bogaz1 (EROL, 1954a; ERK, 1956), at
Giire Dag1 and in the Kizilirmak district (EROL,1954a) and at Elma
Dag1 (EROL, 1956a).

8. Pre-Lutetian Movements.— There exists a Lutetian series at the
uppermost level of the Upper Cretaceous - Lower Eocene flysch series.
This limestone series is transgressive and overlies the older basement
along the margins of the basins. Unconformities have been observed
between Lutetian and the older series, at Kinik-Ilica and Inekdy in the
Ayas Mountains (EROL, 1951), at Elma Dag1 (EROL, 1956a), at the
eastern end of the Mihaliccik Mountains (WEINGART, 1954; EROL,
19565) and some other places (LAHN, 1949; BAILEY - McCALLIEN,
1953; ERK, 1956).

9. Pyreneic Movements.— The third and ultimate uplift of the Re-
gion has occurred during the Pyreneic period. The paroxysm occurred
in this phase also (ERK, 1956).

Since the Oligocene is an erosional period, some continentallacus-
trine series developed and there are not enough fossils, to determine
the different levels of the Oligocene. For this reason the influence of the
Pyreneic and Helvetic-Savic movements could not have been differen-
tiated exactly in every locality. Thus, some authors prefer to mention
only the unconfqrmity between the Lutetian and Miocene. This un-
conformity has been observed at Haymana-Polathi (LOKMAN-LAHN,
1946; WEINGART, 1954), at the Ayas Mountains (EROL, 1954, 1954a,
1955a), and generally in the Region (CHAPUT, 1936).

However, there are evidences indicating Pyreneic movements at the
district of Yahsihan-Kirikkale (BAYKAL, 1943), at Elma Dag1 (EROL,
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1956a), at the Karyagd: and Ayas mountains,(ERK, 1956), and at Polat-
li-Haymana (AKARSU, 1959).

The basal conglomerates and breccia of the lacustrine (Aquitanian)
series may indicate the Savic movements, because those conglomerates
cover an erosional surface on a lava series in Elma Dag1 (EROL, 1956a).
This lava series overlies another erosional surface which cuts the folded
Oligocene conglomerate series (EROL,1956a). The folds of this Oligo-
cene series may be the result of the Helvetic movements.

C. EPIROGENIC MOVEMENTS

The Alpine orogenic movements have gradually weakened in the
Neogene and in the Quaternary. Some foldings and vertical movements
have occurred in the Miocene. But, in the Pliocene, vertical movements
are important and broad upfolds and down-folds (anticlinoria and syn-
clinoria) have produced the main mountain chains and basins which
are arranged in different lines in the Ankara Region. At the final stage
of this broad-folding period faults have formed between the mountain
(anticlinorium) and basin (synclinorium) blocks. In the Quaternary
a bodily uplift has taken place. The relative movements between the
mountain and bassin blocks are very slight in this period.

10. There is an uncorformity betwen Oligo-Miocene and Middle
Miocene at the Ayas Mountains. This indicates the Steiric Movements
(ERK, 1956).

11. Attic Phase.— Folded and faulted Miocene series have been ob-
served under moderately inclined Pontian series at the Ayas Mountains
(LEUCHS, 1939; SANIR, 1942; EROL, 1951, 1952, 1954a, 1955a; ERK,
1956), between the Ayas and Mihaligcik mountains ( WEINGART,
1954; EROL, 1956b). The Lower Pliocene series covers transgressively
the crystalline basement of the Gelegra (= Kirbasi) Plateau in the south
of Beypazar1 (EROL, 1956b).

The northern section of the Ankara Region is more uplifted than the
southern section and thus the Upper Miocene Peneplain is tilted.

12. There are some evidences indicating movements which have oc-
curred during the Pontian. Folds, faults and broad-folds, which result-
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ed from these movements, have been observed at the Ayas Mountains
(EROL, 1951) and at Kiiciikyozgat-Karacahasan (EROL, 19545, 1957).
ERK named these local movements «The Ankara Phase».

13. Rhodanic Movements.— There are fault belts between the up-
lifted mountain blocks (anticlinoria) and the sagged basins (synclino-
ria). These faults and associated minor and local folds are the result of
the movements which occurred between the Pontian and the Upper
Pliocene. The author has observed the effects of these movements at
the Ayas Mountains (1951, 1954a, 1955a), at Evcileragillari-Gokdere
(1953b) and at Kiigiikyozgat-Karacahasan (1954b, 1957) Mammalian
fossil beds at Elma Dagy, at Hhankéy Mammalian, fossil beds (1955b),
at Beypazari, at Giidiil, at Pegenek Basin in the west of Camlidere and at
the southern end of the Ayas Mountains (1955b), between Kalecik-Ter-
meyenice-Biyiik Hacibey-Kii¢lik Hacibey (1955¢), and at Elma Dag1
(1956).

Between Termeyenice and Biiyiitk Hacibey the serpentines of Eld-
iven Dag1 have been pushed over the Lower Pliocene lacustrine marls.
Thus, some great reverse faults and pressed and overturned folds have
been formed. This faulted-folded series is cut across by an erosional
surface, and this surface is overlain by a pinkish-colored and slightly
inclined pebble series. This thick se-ries may be attributed to the Upper
Pliocene (EROL, 1955c).

In the opinion of the author, these post-Pontian movements have
given to the Middle Pliocene erosional surface a wavy character (EROL,
1955a).

The effects of the movements of this phase have been observed be-
tween the Ayas and Mihaliggcik mountains by WEINGART (1954) and
at Sinap Tepe, in the Ayas Mountains, by ERK (1956).

LEUCHS (1940) and NEBERT (1950) have attributed this type of
strong cornpressional faults to the Wallachian Phase. However, because
of his extensive observations, which have been briefly explained above,
the present author does not agree with them and he thinks that these
strong dislocations have been formed in the Rhodanic Phase.

14. Wallachian (and post-Villafranchian) Movements.— At the end
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of Pliocene, the Region was bodily uplifted (EROL, 1954a, 1955a). Only
some faults were slightly renewed between the mountain and the basin
blocks (CHAPUT, 1936; EROL, 1955a, 1956b) and some local normal
faults may have formed. But, in general, the Upper Pliocene fluvial se-
ries is nearly horizontal (inclined 5-6 degrees) and there are Mammali-
an fossils of the Villafranchian age, 2 which have been found in the up-
permost layers of this series. Thus we can determine exactly the age of
the bodily uplift of the whole Region. This uplift, which has caused the
great Quaternary Rejuvenation, has followed mainly the Villafranchian.

The Kayas fault (CHAPUT, 1936) and the small normal faults, which
cut the Hacibey Upper Pliocene pebble series, are only some renewed
old faults. We think that the normal faults of Kayi1-Bucuk, which have
been accepted as Pleistocene in age by NEBERT, might be interpreted as
a result of the Wallachian vertical movements.

The old Kayas and Balaban rivers — which are in the north and
south of Elma Dag1 — and the Ova Cayr — in Miirted ovas1 — have
shifted their beds over the Upper Pliocene accumulation-plains and
cut their recent deep valleys in those sediments. These are the geomor-
phological evidences of the Wallachian and early Quaternary vertical
movements (SANIR, 1942; EROL, 1956a). The Pleistocene river tenaces
may be the result of both these vertical movements and of the Quater-
nary climatic changes.

Manuscript received June, 1959

> Dr. . OZANSOY has found Villafranchian Mammalian fossils at Sinap Tepe, in
the Ayas Mountains (OZANSOY, 1957).

Ord. Prof. Dr. M. SENYUREK gave me the following oral information,
regarding the geological age of the deposits between the villages Ucbas and Ak-
dogan, 15 km south of Kizilcahamam: «The discovery of a molar tooth belonging
to Elephas in the layer of gravel sand and tuff a shows that this deposit is of the
Villafranchian age. The fossils I have collected in the vicinity of U¢bas and Ak-
dogan will be described in the future».

[Note. — After this paper was completed, the above personal communication
appeared in print. See SENYUREK, 1960].
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HIMMETDEDE CIVARININ JEOLOJIK
VE HIDROJEOLOJIK ETUDU

Kemal ERGUVANLI
Teknik Universite, Maden Fakiiltesi, Istanbul

OZET.—Bu etiild Himmetdede ve civarina igme ve bilhassa sulama
suyu temini gayesiyle yapilmistir. Bolgenin stratigrafik, litolojik ve tek-
tonik durumu incelenmis, yeralt: sular1 arastirilmigtir. Bu arastirmalar
sonunda sondaj yerleri gosterilmis ve yapilan 6 sondajdan 5 inde miis-
pet sonug alinmigtir.

L. GIRIS

Bu etiid 1957 yazinda, D.S.I. Yeralti Sulan Dairesi namina, kurak
Orta Anadolu'nun Himmetdede ve civarina bilhassa sulama suyu temin
etmek gayesiyle yapilmistir.

Arazide, elde mevcut 1/100 000 6lgekli topografik haritalardan isti-
fade edilmis; jeoloji litoloji ve hidrojeoloji imkan nispetinde bu haritaya
islenmistir. Arazi caligmalarinda daha evvel M.T.A. tarafindan yapilmis
1/100 000 lik haritalardan faydalanilmis ve bu ¢aligmalarla bu bolgenin
revizyonu yapilmistir.

Kaynak, kuyu ve cesmelerden alman sularin analizleri D.S.I. Kimya
Laboratuvarinda ve Toprak-Giibre Enstitiisiinde yapilmistir.

Araziden toplanan Eosen fosilleri Istanbul Universitesi Jeoloji Ens-
titiisiinden Dr. A. Dizer tarafindan tayin edilmistir.

Bu ¢alismalarin sonunda, muhtelif yerlerde sondaj yapilmas: tavsiye
edilmis ve buralarda 1958 yazinda bolgede yapilan 6 sondajdan 5 inde
miispet netice elde edilmistir.

Bize bu travay1 yapma imkéanini veren D.S.I. Yeralt1 Sular1 Dairesi
Reisligine, analizleri yapan Enstitiilere ve fosilleri tayin eden Dr. A. Di-
zere tesekkiirler ederim.
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II. COGRAFI DURUM

Etiid edilen bolge Orta Anadolu'da, Kayseri-Kirsehir arasinda bu-
lunmaktadir. Kayseri-Kirsehir sosesi sahanin i¢inden geger.

Bolgenin, dogu, giiney ve batisi arizali, kuzeyi ise diiz bir morfolo-
jiye sahiptir. Doguda: Kuvaltidag (1456 m), Caldag (1360 m), Bozdag
(1336 m); giineyde: Danakiran (1427 m); batida: Ismailsivrisi (1750 m),
Kocadag (1440 m) bolgenin en yiiksek noktalarini teskil eder. Himmet-
dede'den kuzeye dogru gidildik¢e morfoloji diizlesir, egim azalir. Mer-
mer-kristalin sistler tepecikleri; tiiflii Neojen tipik tabuler yap1y1 husule
getirir ve rakim 1000 metreye diiser.

Himmetdede su boliim hattini tegkil eder, kuzeye dogru Diiger-El-
mali, Pagali-Uckuyu v.s. gibi bélgenin en énemli akarsuyu olan Fehimli
deresini meydana getirir ve bu biraz kuzeyde Bogazliyan ¢ayina karisir.
Himmetdede'den giineye akan Kalkancik deresi ise Kizilirmaga ulasir.

I11. EVVELKI CALISMALAR

Bu sahaya ait ilk jeolojik aragtirma E. Chaput, (1936) tarafindan ya-
pilmistir. Volkanik tiiflerin stratigrafik, petrografik durumu tesbit edil-
mis, Himmetdede'nin 8 km NW da Ortadag civarindaki Nimmulitli
kalkerler ve i¢indeki fosiller incelenmistir. Daha sonra V. Stchepinsky
Kirsehir-Bogazliyan arasinda dolagsmis ve buranin basit bir jeolojik ha-
ritasini nesretmistir (1942). Son yillarda M. T. A. Enstitiisii bu bolgenin
jeolojik revizyonunu yapmis ve 1/500 000 6lgekli haritasini basilabile-
cek sekilde hazirlamigtir.

IV. METEOROLOJI VE ZIRAAT

Himmetdede ve civar1 sert kara iklimli, kiglar1 uzun, gece-giindiiz
stthunet farki bityiik bir bolgedir. Stthunet kisin—20°,—30°, yazin +35°,
+40° dir.

Bu sahada meteorolojik 6l¢ii yapan istasyon yoktur, en yakin 6l¢ii
yeri 50 km doguda Kayseri'dedir.

Kayseri'de 15 yildan beri yapilan 6l¢iilere gore ortalama yagis: 354.8

mm dir.
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Bolge halk: hayvancilikla ve bilhassa, son yillarda ziraatle ugrasmai-
ya baglamistir. En ¢ok bugday (% 80-85), arpa (% 20), yulaf ve ¢avdar
(% 2-3) ekilir ve yer yer bagcilik yapilmaktadir. Akarsu kenarlarinda ve
diizliiklerde pancarcilik ve sebzecilik de baglamistir. Yeralt: sularindan
istifade, bunlarin daha da inkisafini sagliyacaktir.

Nebat ortiisii ¢ok zayiftir, orman yoktur; agaca ancak akarsu kenar-
larinda ve kaynak baslarinda raslanir.

V. JEOLOJ1
Incelenen Himmetdede bolgesinde, mermer, kristalin sist, fosilli
Liitesien ve Neojen bulunmaktadir (Levha I ve Sekil 1).

A. Mermer ve Sistler

Himmetdede bolgesinin yiiksek kistmlar1t NW dan SE ya dogru
(Saridag, Kocadag, Danakiran, Ortadag, Bozdag) mermer ve kristalin
sistlerden ibarettir.

Mermerler, ince taneli ve bresimsi yapilidir. Renkleri gri-beyaz,
pembe ve morumsudur. Renkli ve bresimsi olanlar Yozgat ve Kayseri'de
eski eserlerde ingaat tas1 olarak kullanilmistir. Biiylik ocaklar Calis-Pa-
sal1 arasinda, Biiytik Cal dagi eteklerindedir.

Mermerler yer yer kalin tabakalar halinde (20-30 cm), yer yer daha
kaim ve masif vaziyettedir. Bazan ¢ok giizel sedimantasyon ve bandh
yap1 gosterir (Danakiran, Biiyiik Cal, Karakimse civarinda oldugu gibi).

Mermer tabakalarinin arasinda bazan 20-50 cm kalinlikta kloritli
sistler bulunur. Bunlar agilan yarmalarda ve bilhassa Danakiran tepesi-
nin kuzeyindeki Parasiit tas ocaginda, Biiytik Cal-Kesmedag giineyin-
deki ocaklarda ¢ok iyi goriiliir.

Bu metamorfik serinin kalinlig1 ve yas1 hakkinda kesin birsey soyle-
mek bugiinkii bilgilerimizle miimkiin degildir.

Mermerler umumiyetle transgresif olarak Liitesien flisi ve Neojen
ile ortiilmustiir. Yalniz Danakiran-Ortadag-Kuvaltidag dogrultusunda
bu mermer sistler fosilli Liitesien iizerine itilmistir.
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B. Liitesien

Liitesien incelenen sahanin batisinda Calis-Ismailsivrisi arasinda
genis bir saha kaplar. Danakiran-Ortadag-Diiger-Kuvaltidag: arasinda
ise, SW-NE istikametinde 100-800 metrelik dar bir serit halinde uzanir.

Liitesien incelenen sahada flis fasiesinde ve bol fosillidir. Konglo-
mera, gremsi kalker, marn, kil ve kalkerden ibarettir. Batida kil, marn
gremsi kalkerler. Danakiran-Kuvalt: arasinda da konglomera, gre, mar-
nlar hakimdir. Danakiran kuzeyinde Poyrazpinar deresi i¢cinde, tabaka-
larin litolojik dizilisi ve i¢ yapilar1 ¢ok iyi goriiliir (Levha II).

Fosilli Liitesien konglomera ve kalkerleri Biiytik Cal-Akarca ara-
sinda, Kapakli giineyi ve Goztepe'de mermerlerin tizerinde diskordan
olarak bulunur. Buna mukabil Danakiran-Ortadag-Kuvalt1 arasinla ise,
tizerlerine mermerler itilmistir. Tabakalarin durumu anormaldir. Dog-
rultular:1 E-W veya NE-SW, egimleri 80°-90° ile giineye dogrudur.

Batida ve Diiger civarinda flis, hafif egimli (10°-30°) antiklinal ve
senklinaller meydana getirirler (Sek. 2).

Bu flis i¢inde bilhassa kalker ve gremsi kalkerler ¢ok fosillidir. Poy-
razpinar'da: Nummulites uraniensis A. H., Assilina sp, Operculina sp.,
Discocyclina sp., Sphaerogypsina sp. Rotalia sp. v.s. ve Biiyiik Cal kal-
kerlerinin ince kesitlerinde: Nummulites sp. (N. Atacieus grupundan),
Alveolina aff. elongata d'Orb, Flosculina sp., Discocyclina v.s. bulun-
mustur. Bu mikrofosiller sayesinde flisin Liitesien yasinda oldugu tesbit
edilmistir.

C. Neojen

Hidrojeolojik etiidii yapilan Himmetdede bolgesinde gol Neoje-
ni genis bir saha kaplamakta olup, litolojik durumu ve tektonik yapisi
yeralti sularinin toplanmasina miisaittir. Bundan dolay: tizerinde daha
fazla durulmustur. Bolgedeki Neojen a) kalker, b) tiif, ¢) kumlu, killi,
kalkerli tif halinde bulunmaktadar,

a) Kalkerler.— Gollerde tesekkiil eden bu kalkerler incelenen bol-
genin batisinda, Akarca-Topakli-Kapakli arasinda aflére etmektedir.
Umumiyetle 4-5 cm kalinlikta, plaketler halinde veya travertenimsidir.
Himmetdede'den giineye, Mahmutlar kéyiine giderken yol iizerinde
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plaket kalkerlerin travertenimsi gol kalkerlerine ve travertenlere gegtigi
iyi goriiliir. Bu kalkerler, Danakiran ve Yukar: Hasinli koyi civarinda
mermerlerin lizerinde transgresif olarak bulunur. Tabanda, ¢imentosu
kalker, ¢akillar1 mermer ve sistlerden ibaret 2 metre kadar konglomera-
lar ve yukariya dogru da konglomeramsi, travertenimsi ve sonra plaket
kalkerler goriliir. Bu kalkerlerin kalinlig1 azami 15-20 m kadardir ve
Yukar1 Hasinl1 koytii civarinda Planorbis sp. v.s. ihtiva ederler.

b) Tiifler.— Giineyde Himmetdede-Karakimse arasinda kalin ve
homojen tabakalar halinde, doguda killi seviyelerle karisik durumda
40-50 m kalinlikta bulunmaktadir. Umumiyetle beyaz, pembe ve na-
diren siyah renklidir. Tiifler dasit bilesiminde olup, igerlerinde beyaz
stinger pargaciklari vardir. Bunlar insaat tas1 olarak kullanilir ve «yonu»
ismiyle anilir.

¢) Kumlu, killi, kalkerli tiifler. — Gollerin i¢ine zaman zaman volka-
nik tiiflerin gelmesiyle killi, kumlu tiifler olusmustur. Kalkancik, Taf ve
Hasinli koyleri civarinda bu litolojideki Neojen iyi goriiliir.

Degisik karakterdeki bu Neojen yeralti suyu bakimindan ayr1 bir
6nemi haizdir. Genel olarak Neojen Fehimli kéyii civarinda en kalindir
ve 180-200 m tahmin edilmektedir; bu kalinlik kristalin sistlere yaklas-
tik¢a azalmaktadir.

Neojen tabakalar1 yatay ve yataya yakin durumdadir. Eski seri sinir-
larinda 10°-12° lik bir ilkel egim goriiliir.

Yas olarak kesin bir sey sdylemek miimkiin olmamakla beraber, ci-
varla mukayese ederek Ust Miosen kabul etmekteyiz.

D. Aliivyon

Incelenen sahada, vadi tabanlarinda, 2-3 m kalinlikta killi, tiifli,
kumlu ve gakilli bir alitvyon o6rtiidii vardir. Bu Elmal1 ve Taf vadisinde
daha kalindir.

VI. TEKTONIK

Incelenen bélgenin en eski kitlelerini tegkil eden metamorfik seri
¢ok kivrimli, kirikli ve sariyajlidir. Kivrim eksenleri genel olarak E-W,
taylar cesitli, itilmeler kuzeye dogrudur. Kristalin serinin yapisal duru-
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mu tas ocaklarinda, itilmeler de, Danakiran-Ortadag-Kuvaltidag ara-
sinda iyi goriiliir.

Danakiran-Kuvalt: Sariyaji: Sistli mermerlerle fosilli Liitesien flisi
arasindaki anormal durum, Danakiran-Ortadag-Kuvaltidag arasinda
vazih olarak takibedilebilir. Danakiran'in kuzeyde Poyrazpinar ¢esme-
si yaninda mermerlerin ters donmiis Liitesien konglomeralar: iizerine
hafifce itilmis olduklar: goriliir. Mermerler N 40 E, 30° SE durumlu ve
¢ok kiriklidir. Konglomeralar ise N 60°-80° E, 50°-80° SE dur. Cesme ile
sose arasindaki Kamighidere'de, kil taslar1 arindaki gremsi kalkerlerde
cok giizel budinaj ve drag-fold yapilar1 goriiliir (Levha II). Dragfold-
larin durumu N 45 E, egimleri SE dur. Bu durum itilmeye sebep olan
kuvvetin SE dan geldigini gostermektedir. Ayrica, burada Parasiit tas
ocaginin 40 m istiinde mermerlerin arasinda 50 metre uzunlukta 10
metre kalinlikta gremsi kalkerler kama gibi bulunmaktadir.

Yukar1 Hasinli civarinda mermer sinir1 takibedildikte, derelerin tal-
veginde, 10-15 metre i¢inde, Neojenin asinmasiyle dik ve ters donmiis
flisin aflore ettigi goriliir.

Itilmeler Danakiran'da az, Kuvaltidag civarinda siddetlidir. Burada-
ki yatik ve devrik kivrimlar flisin yapisini iyi gosterir.

Liitesien flisi batida normaldir ve kristalin seri tizerinde az egimli
ondiilasyonlar yapar; ufak senklinal ve antiklinaller Diiger koyii civa-
rinda Toprakpinar deresi iginde iyi gorilir (Sek, 1).

Neojen, eski seri civarlarinda 8°-10° ilkel egimli, ortalarda yatay
veya yataya yakin 2°-3° durumludur. Bu da yeralt: sularinin artezyen
karakterinde olmasina kafi gelmektedir.

VIL. HIDROJEOLOJI

Incelenen bolgedeki koyler, bilhassa tiifler tizerinde kurulmus olan-
lar, igme ve sulama suyu bakimindan ¢ok sikint1 ¢ekmektedir. Bolgede
mevcut 21 kdyden 4 tanesi suyunu kaynaktan (Akarca, Asag1 Hasinl,
Kiigiik Taf) 1 tanesi (Himmetdede istasyonu) yalniz kuyudan, geriye
kalan 16 tanesi de hem kuyu ve hem de pinardan istifade etmektedir.
[leride goriilecegi gibi bu dagilis litolojinin bir neticesidir.

a. Kuyular

Bolgedeki biitiin kuyular Neojende agilmistir. Neojenin st kisim-
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larinda kumlu, ¢akilli seviyelerin ve gegirimsiz killi seviyelerin varlig
(sondaj loglarina bakiniz) yeralti sularinin buralarda toplanmasina yar-
dim etmektedir.

Kuyular adi tipte, tas 6rmeli veya 6rmesizdir. Statik su seviyesi 0.50-
21.00 m arasinda, umumiyetle 2-5 m civarindadir. En derin kuyu Him-
metdede'de istasyonda tiifler i¢inde agilmis olup 21 metredir. Kuyu su-
lar1 ufak sulama, suvarma ve kismen icmede kullanilir.

Bolgede ¢akma borulu kuyu taammiim etmemistir, fakat denenme-
si sayani tavsiyedir.

b. Kaynaklar

Incelenen Himmetdede bolgesinde gesitli tipte (karstik, tabaka
aliivyon) ve debide kaynaklar vardir.

Karstik kaynaklar.— Bunlarin en 6nemlisi Karakimse civarinda
bulunan ve mermerlerin i¢inden 2-3 yerden ¢ikan Gozpinar kaynakla-
ridir. Takribi debisi 7-8 It/san. dir. Calis koyiiniin 3-4 km SE dan gremsi
kalkerlerle kil taslarinin temas sahasindan ¢ikan Cevvarpinar da yari
karstik bir kaynaktir, debisi 2-3 It/san. dir.

Tabaka kaynaklari.— Neojenin kendisine has tabuler yapisi tiifler
ve gol kalkerleri arasindaki killi seviyeler tipik tabaka kaynaklarinin
¢ikmasina sebep olmaktadir. Bolgede bilhassa topografya yiizeyinin de-
gisip killi seviyeleri kestigi yerlerde bu neviden kaynaklarin ¢iktig1 go-
riiliir. Pasali, quuyu, Akarca, Kaskdy, Kalkancik ve Horan civarindaki
pinar ve avginlar bu tiptedir.

Tabaka kaynaklarinin debisi 2-3 It/san. arasinda ve umumiyetle 1-2
It/san. civarindadir. Bu sularin etrafinda son zamanlarda bahgeler ya-
pilmiya baslanmustur.

Aliivyon kaynaklari.—Gegirimsiz killi seviyelerin tizerinde ince
bir o6rtii (2-3 m) halinde bulunan kumlu, ¢akally, tiiflii aliivyonlarin ta-
banindan yeralt: sularinin ¢iktig1 goriiliir. Himmetdede'nin 2 km NW,
Kalaba ve Diiger civarinda goriilen pinarlar bu tipe giizel birer misaldir
(Sek. 2).

Akarsular

Bolgenin en 6nemli ve daimi akarsuyu Fehimli deresine karigan Taf
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suyudur. Diger, tali dereler, haritada da goriildiigii gibi yer yer yiizey-
den, yer yer i¢erden akislarina devam ederler. Bu durum Himmetdede
ile Fehimli arasinda ve Horan civarinda ¢ok iyi miisahede edilir.

Sekil 2 - Biiger koyii civari, Toprakpinar deresi kesidi
Al: Aliivyon; gr ; Kumtagsy; km: Kil-marn; K: Kaynak (Toprakpinar)
Sondajlar
1958 yazinda hidrojeolojik etiidiinii yaptigimiz Himmetdede bolgesin-
de D.S.1. Yeralt1 Sular1 Dairesi 6 aragtirma sondaji yapmistir. Mecmu tulii
901 metre olan bu sondajlarin en derini 340 metredir. Bunlardan iki tanesi
pozitif, ti¢ tanesi negatif artezyen karakterinde ¢ikmus, bir tanesinden su

alinamamustir. Sondaj ve yeralt1 sulariyle ilgili bilgiler asagidaki tabloda
gosterilmigtir:

Sondaj loglar1 yardimiyle yiizeysel jeoloji ile yeralt1 jeolojisinin ko-
relasyonu yapilmis, Neojenin litolojik siralanisa muhtelif yerlerdeki ka-
linlig1 ve akiferler hakkinda etrafli bilgi edinilmistir. (Sondaj ve loglar
D.S.I. Yeralt1 Sular1 Dairesi elemanlar: tarafindan yapilmis ve yukarki
bilgiler onlardan alinmstir.)
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VIIL LITOLOJI ILE YERALTI SULARI ARASINDA MUNASEBET
Himmetdede bolgesinde yapilan arastirmalardan kiiltelerin 1ltolojik
karakteriyle yeralt1 sularini tutmalari, kaynak ve akiferleri meydana ge-
tirmeleri arasinda bir ilgi goriilmiis ve bunlar asagidaki tabloda hulasa
edilmistir.

IX. NETICELER
Bu jeolojik ve hidrojeolojik ¢aligma sonunda:
1. Bolgede mermer, klorit sist, fosilli Eosen flisi ve Neojenin varlig
ve hudutlari tesbit edilmistir.

2. Tayin edilen fosiller yardimiyle Eosen flisinin Liitesien yasinda ol-
dugu anlagilmistir.

3. Mermerlerin Liitesien flisi tizerine itildigi ve bu itilmeAnin Danaki-
ran'da az, Kuvaltidag'da siddetli oldugu ve kuvvetin SE dan geldigi goste-
rilmistir.

4. Neojenin yeralt1 sularini topliyacak litolojide ve yapida oldugu ortaya
konmustur.

5. Neojenin kumlu, cakilly, tiiflii seviyelerinin akifer oldugu ve kuzeye
dogru yeralt1 sularinin artezyen karakterinde bulundugu anlasilmstir.

Not : Bibliyografya Ingilizce makalenin sonundadir.

Negsre verildigi tarih 25 Subat, 1961









THE GEOLOGY AND HYDROGEOLOGY OF THE
HIMMETDEDE AREA, CENTRAL ANATOLIA, TURKEY

Kemal ERGUVANLI
Technical University of Istanbul

ABSTRACT.— This study was made to supply irrigation water to
the Himmetdede area. For this purpose, the stratigraphical, lithological,
structural position and underground water possibilities were investigat-
ed, and then some bore-holes were recommended.

I. INTRODUCTION

This study was carried out on behalf of the State Water Department
(D. S. I.), Underground Water Section, in the summer of'1957, in or-
der to supply irrigation water to the Himmetdede and adjoining areas
which are situated in the arid region of Central Anatolia.

The 1/100,000- scale topographical and geological maps — which
were prepared by the Mineral Research and Exploration Institute of
Turkey — were used and revised in the field. As far as possible all the
data obtained on the geology, lithology and hydrogeology of the area
are shown on these maps.

Water analyses were made by the laboratories of the Underground
Water Section and the Soil-Manure Institute in Ankara.

Eocene fossils were determined by Dr. A. Dizer, from the Geology.
Department of the University of Istanbul.

After these studies were completed the author recommended to
make some bore-holes in different parts of the area. Good results were
obtained from the five bore-holes out of the six which were drilled in

the summer of 1958.

The author wishes to express his thanks to the staff of the Under-
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ground Water Department, as well as to the Institute for their help at
analysing water. Special thanks are also due to Dr. A. Dizer for kindly
determining the fossils.

II. GEOGRAPHIC POSITION

The area studied is situated in Central Anatolia, between Kirsehir
and Kayseri. The main state road passes through this region.

The eastern, western and southern parts of the area are hilly, but the
northern portion has a flat morphology. The highest points of the area
are: Kuvaltidag (1456 m), Caldag (1360 m), Bozdag (1360 m) in the
east; Danakiran (1427 m) in the south; Ismailsivrisi (1750 m), Kocadag
(1440 m) in the west. Hilly morphology changes and gets flatter to the
North. Elevations consist of marbles and crystalline schist. On the oth-
er hand, tuffaceous Neogene has a tabular structure with an altitude of
1000 meters.

Himmetdede is situated on the watershed. The main stream of the
area is Fehimli, which runs to the north in the vicinity of Diiger - Elmali
- Pagali . Ugkuyu and meets farther to the north the Bogazliyan Cay,
while a smaller river named Kalkancik flows to the south of Himmetd-
ede and joins the Kizilirmak River.

III. PREVIOUS WORKS

The first geological research was made by E. Chaput (1936). The
stratigraphical and petrographical positions of the volcanic tuffs and
nummulitic limestones, which were collected from the locality 8 km
NW of Himmetdede, near Ortadag, were taken into account. Some
time later V. Stchepinsky (1942) published a geological map of the
Kirsehir-Bogazliyan region and during the last years Mineral Research
and Exploration Institute of Turkey has revised the geological map of
this area and prepared it for publication on a 1/500,000 scale.

IV. METEOROLOGY AND AGRICULTURE

Himmetdede and its adjoining areas have a continental climate; the
temperature between day and nighty summer and winter differs much.
The nearest meteorological station is in Kayseri, 50 km east from Him-
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metdede. After 15 years of observation in Kayseri, the annual average of
precipitation was evaluated at 354,8 mm.

The main occupation of the population is sheep and cattle breeding,
but during the last years agriculture has began to develop. The crop pro-
duction of the area is: 70-75 % wheats 20 % barley 3 2-3 % oat and rye.
Beetroots and vegetables are, planted around rivers and at flatlands. Un-
doubtedly, the discovery of new sources of underground water supply
will greatly contribute to the development of agriculture in this region.
The flora is carce5 there are no forests at all, trees are only seen along
rivers and near springs.

V. GEOLOGY

Marbles, crystalline schists, fossiliferous Lutetian and Neogene for-
mations are found in the area studied (Plate I and Fig, 1).

A. Marble and Crystalline Schists

The hilly parts of the Himmetdede region, from NW to SE (Saridag,
Kocadag, Danakiran, Ortadag, Bozdag) consist of marbles and meta-
morphic rocks.

Marbles are coarse- to fine-grained, crystalline and sometimes the
presence of breccia zones is observed. The rocks are greywhite, pink
or purple; they have been used, for a long time, for the construction of
ancient monuments and buildings in Yozgat and Kayseri, The quarries
are seen between Calig-Pasali and in the southern part of the Biiyiikgal
Mountain,

The thickness of these marbles is about 20-30 cm, but at places they
are thicker and more massive; sometimes they show good sedimenta-
tion and banding structure.

There are also marbles, with some thin (20-50 cm) beds of chlo-
rite-schistes, in the crystalline series. These can be very well seen at the
Parasiit and Biiyiik¢al quarries.

Our present knowledge is not sufficient to support any definite in-
formation about the thickness and age of the metamorphic rocks which
are covered by Lutetian and Neogene.
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B. Lutetian

Lutetian is observed between Calis and Ismailsivrisi, in the west,
where it covers a large area, while between Danakiran-Ortadag-
Biiger-Kuvaltidag it extends in a narrow band from SE to NE.

Lutetian is a flysch facies composed of conglomerates, sandy lime-
stones, marls, clays, and limestones. In the west clays, marls, and sandy
limestones are observed, while between Danakiran and Kuvaltidag con-
glomerates, sandstones and marls predominate. Lithological succession
and structures are very well observed in the Poyrazpinar Valley to the
north of Danakiran (PL. II).

Fossillferous Lutetian conglomerates and limestones lie uncon-
formably on the marbles between Biiyiikgal-Akarca, while to the north
they are overthrust by marbles. This can be observed at the outcrops in
the vicinity of Danakiran, Ortadag, and Kuvalti. Strikes are nearly E-W
and dips 80°-90° to the South.

Lutetian flysch shows anticlines and synclines in the west and
around Diiger (Fig. 2). This flysch consists mainly of limestones and
sandy limestones, which are fossiliferous. They contain, at Poyrazpinar :
Nummulites uroniensis A. H., Assilina sp., Operculina sp., Discocyclina
sp., Sphaerogypsina sp., Rotalia sp. and in thin-sections of the Biiyiik¢al
limestone: Nummulites sp. (N. atacicus), Alveolina aff. elongata d'Orb.,
Flosculina sp., Discocyclina sp. From these fossils the age of this forma-
tion is determined as Lutetian.

C. Neogene

The lacustrine Neogene formation, whose structure and lithologi-
cal position is favorable for the accumulation of the underground water,
is widespread in the area studied. This formation is composed of: a)
limestones, b) tuffs, ¢) sandy, clayey, calcareous tuffs.

a) Limestones.— The lacustrine limestones — which are generally
flaggy (4-5 cm in thickness) or travertine in structure, or passing from
one to another laterally and vertically — are seen at the west, between
Akarca-Kapakli, Topakl: (Plate I). These (limestones overlie unconform-
ably the marbles and crystalline schists, NW of Himmetdede, between
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Danakiran - Yukar1 Hasinli and Goztepe. They consist of (from bottom
to top) conglomerates, 2 meters in thickness; flaggy - travertine lime-
stones with marble and schist pebbles, about 15 meters thick; and thin,
fossiliferous, flaggy limestones, which contain some fossils, especially
Planorbis sp. (near Yukar1 Hasinl1).

b) Tuffs.— Between Himmetdede - Karakimse tuffs are thick and
homogeneous in structure. Towards east they contain clay or sandy
clayey beds. The color of these tuffs is generally white, pink and rarely
black. Mineralogically these tufis are dacite in composition and are used
as building material all over the area.

¢) Sandy, clayey, calcareous tuffs.— These heterogeneous lake de-
posits have a special importance for the accumulation of the under-
ground water; they can be clearly seen at the east and northeast of Him-
metdede, between Kalkancik, Taf and Hasinli.

This Neogene formation is generally flat (strike 10°-12°) its thick-
ness in the north, near Fehimli, is about 180-200 meters and getting
thinner around the crystalline rocks.

It is difficult to be positive about the age of the Neogene formation,
but in comparing it with the neighbourhood we may accept an Upper
Miocene age.

d. Alluvium.— Sandy-clayey alluvial deposits which reach a thick-
ness of 1-3 meters are seen at Elmali and Taf valleys.

VI. TECTONICS

The metamorphic rocks which compose the basement of the area
are intensely folded, with axes running E-W; faults of various types and
thrusts are directed toward the north, between Danakiran-Ortadag-Ku-
valtidag.

Danakiran-Kuvalt: thrust: The abnormal position between meta-
morphic schists and fossiliferous Lutetian can be clearly observed in
the vicinity of Kuvalti-Ortadag-Danakiran (Plate I), where fossiliferous
sandy limestones and conglomerates are inverted and marbles thrust
over these formations. Here, marbles are fractured and strike N 40 E,
30° SE, while conglomerates and sandy limestones strike N 60 - 80 E,
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50° - 80° SE. Boudinage and drag folds, which trend N 45 E, and dip
SE, can be distinctly seen in the Kamislidere Valley (Plate II). These
evidences show-that the direction of compression is from SE to NW.
Further norths near Hasinly, in the valley. Neogene is eroded; vertical
and overturned flysch is seen in the outcrops, 6n the other hand, the
Lutetian flysch is normal at the west, and lies with small and shallow
ondulations on the crystalline rocks. These structures are seen at To-
prakpinar, near Duger (Fig. 2).

Neogene formation is nearly horizontal in the middle and 10°-12°
around the crystalline rocks in the Himmetdede region. This position
is one of the main favorable factors for the location of artesian wells in
the area studied.

VII. HYDROGEOLOGY

The villages, especially those constructed on the tuffs, have great
difficulty in obtaining water for drinking and irrigation purposes. There
are 21 villages, 4 of which take their water from springs, I from dug
wells, and 16 from springs and wells. This distribution is due to the lith-
ological causes.

a. Wells

16 out of 21 villages provide their water from wells which have been
dug in the alluvium and Neogene. The upper parts of this formation
are sandy, pebbly and interbedded with impermeable clay and silty clay
beds. These wells are of the ordinary type, mostly lined with stones. The
water table occurs at the depths varying from 0.50 to 21 meters—mostly
about 2-5 meters, with the deepest well, in the tuffs at the Himmetdede
Station, reaching 21 meters in depth. These wells provide only a small
supply of water suitable for local needs. Tube wells are not used in these
areas.

b. Springs
There are different types of springs in the Himmetdede district
(karstic, stratum, alluvial).

Karsfic springs.— Among the e the most important ones emerge
from the marbles at Karakimse and Gozpinar; their yield is 7-8 It /sec.
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About 3-4 km SE of Calis there is another spring at Gevvarpinar with a
yield of 2-3 It/sec.

Fig. 2. Section of Toprakpinar stream, near Diiger

Al: Alluvium; gr: Sandstone; km: Clay - marl; K: Spring (Toprakpinar).
Stratum springs.— These springs emerge from the base of the per-
meable, nearly tabular Neogene beds. Such springs are found particu-
larly in the places where the surface topography cuts through the lime-
stone layers. Stratum springs can be observed in the vicinity of Pasali,
quuyu, Akarca, Kalkancik, etc. Their average yield is 2-3 It/sec. and

they are being now used, on a small scale, for irrigation purposes.

Alluvial springs.— Small springs emerge at the junction of alluvial
deposits and bedrocks, 2 km NW of Himmetdede, in the vicinity of
Kalaba and Diiger (Fig. 2).

Drilling

In 1958, six exploration bore-holes (2 positive — of the flowing
type—, 3 negative artesian wells, and a dry one) were drilled to the
north of Himmetdede by Underground Water Department (D.S.I.).
Their total depth was 901 meters, with the deepest well attaining 340
meters. Bore-hole locations, depths, artesian type, and water levels are
shown below (Fig, 3):
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VIII. RELATION BETWEEN LITHOLOGY AND GROUND WATER

Some relation between the lithological characters of the rock types and
ground water development were observed in the area studied and briefly
shown below:

IX. CONCLUSIONS

The results of the geological and hydrogeological research are summa-
rized under the following points:

1. Marbles, chlorite - schists and fossiliferous Eocene flysches were
found and mapped.

2. The age of the Eocene flysches was determined as Lutetian on the
evidence of the fossils collected in the area.

3. It was observed that marbles were thrust over the flysch in a SE-
NW direction.

4. Neogene has a lithology and structure favorable for the accumulation
of the underground water.

5. Heterogenous Neogene beds, gently inclined to the north, appear to
be good aquifers and present an artesian character.

Manuscript received February 25, 1961
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PSEUDOVERMIPORELLA'NIN TURKIYE'DEKI ZUHURU
HAKKINDA*

A. Suat ERK,! Utarit BILGUTAY?

OZET.— Uzun senelerden beri tetkik ettigimiz, Tiirkiye'nin Karbonifer ve Permien
formasyonlarina ait muhtelif cins tabakalar i¢inde, simdiye kadar yapilan nesriyatta ras-
lamadigimiz mikroproblematik birgok mikrofosillere raslamaktayiz. Bunlarin bir kismi1
filogenetik olarak bazi mevcut ve maliim genuslara veya familyalara atfedilebiliyorsa
da, elimizde olmiyan birgok sebeplerle derinlestiremedigimiz aragtirmalarimizdan do-
lay1, bugtinkii bilgilerimiz i¢inde durumu muhafazada devam ediyoruz.

Iste bunlar arasinda Alt ve bilhassa Orta Permien tabakalar i¢inde biri Vermipo-
rella'larla mukayese edilebilecek, bir digeri de bir Mikroforaminifera veya basit Alglere
atfedilebilecek iki mikrofosile sik sik rasgelmekte idik.

Bundan bir sene evveline kadar, birka¢ eski negriyat miistesna, bunlar1 aydinla-
tacak bir rapor elde edemedik idi. Nihayet Irak Petrol Kumpanyasindan G. E. Elliot,
son senelerde nesrine basladig: fosil Algler tizerindeki ¢aligmalar1 serisinden olarak,
elimizde mebzul bulunan bu Alglerden bahseden yazisini okuyarak bu karanlik noktay:
da aydinlatabildik.

Bu yazimizda Tiirkiye'de mostralanan Permien i¢inde sik sik raslanan bu Alglerden

bahsedecegiz.
SISTEMATIK IZAHAT

Genus Pseudovermiporella Elliott, 1958

Bu kalker alg Dasycladaceae familyasina ait olup, bariz bogumlar ve
kivrimlar ihtiva eden oldukga silindirik bir tallusu vardir. Kalker iskeletin
i¢i bos olup, ¢eperi pek ¢ok radiyal porlar tarafindan delinmistir.

Pseudovermiporella sodalica Elliot, 1958
(Levha I, Sekil 1-3)
Pseudovermiporella sedalica Elliot, 1958; Micropaleontology, vol. 4,
No. 4, pp. 419-428, Pis, 1-3.
Numunenin tavsifi.— Algin iskeleti koyu renkli kalsitten yapilmis olup
ince kesitte gayet bariz olarak tefrik edilmektedir.

* 3 Aralik 1959 tarihinde Tiirkiye Petrol Jeologlar1 Birligi yemekli toplantisinda
takdim edilmistir.
! Erk Laboratuvari. > M.T.A. Enstitiisii.
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Enine kesileri yuvarlak veya ovaldir. Tiip seklindeki kalker cidar
fazla kivrimli olup, bir¢ogu bir arada karmakarisik kiimeler tegkil ede-
cek sekilde bulunurlar. Belki bu hale sebep, tomurcuklanma ile hasil
olan yeni fertlerin ana daldan ayrilmiyarak koloniler teskil etmeleridir.
Boyle bir organizmadan alinan keside; enine, boyuna, tegetsel ve oblik
istikamette pek cok kesitlere bir arada raslamak sik sik kabil olmaktadir.
Kalker tiibiin i¢i bostur ve bu boslugu disla birlestiren kanallar tarafin-
dan cidar1 delinmistir. Bu kanallarin disa olan agikliklar: porlar: tegkil
eder. Kanallar arasindaki kalker duvar disa dogru hafifce genisliyerek
lobut seklini alir ve boylece porlar kanallara nispetle daralirlar. Bazan
ara bolmelerin ¢atallandig1 da varittir. Porlar yuvarlak, olduk¢a seyrek
ve gayri muntazam araliklarla dizilmislerdir. Birka¢ enine keside kal-
ker duvarin ¢evresinde vasati 25 adet por sayilmis olup, muhtelif enine
ve boyuna kesilerde kalker tiibiin ¢ap1 0.33-0,60 mm arasinda degis-
tigi olctilmustiir. Yuvarlak olan porlarin ¢apr 10-35 mikron arasinda,
inter-porlar ise 10-25 mikron arasinda degismektedir. Kanallar merkezi
eksene diktirler. Eger fertler serbest olarak bulunurlarsa Algin iskeleti
daha muntazamdir. Kalker duvarin igerisinde ekseriya ikinci bir kalker
halka miisahede edilir; bunun merkezi olanlarinin yeni fertlere mesnet
teskil ettigi de vakidir. Bu kalker halka bazan ince ve agik renkli olursa
da ekseriya esas duvar kadar kompakt olup, ona yapisik olarak bulunur
ve ondan tefrik edilemez. Esas iskelette porlardan maada cesametleri
daha biiyiik bosluklar miisahede edilmistir. Bunlarin yeni fertler teskil
edecek tomurcuklara ait olmalar1 muhtemeldir.

Fark ve benzerlikler.—Yukarda verilen miisahedeler Elliott (1959)
deskripsiyonuna uymaktadir. Yalniz Algin cesameti bizim numune-
lerimizde oldukea kiigiiktiir. Bilhassa koloni seklinde biiytime tarzi,
porlarin yuvarlak olusu ve gayri muntazam araliklarla dizilmis olma-
lar1 bakimindan Arabistan formuna uymaktadir. Gergi kalker Alglerin
isimlendirilmesinde cesamet mithim rol oynarsa da por cesametlerinin
uymasina ve diger ozelliklerinin benzemesine istinaden spesiesimize
Pseudovermiporella sodalica EII. demeyi uygun gordiik ve cesamet far-
kini bir lokal degisiklik olarak kabul ettik.

Lokalite.— Sarikaya, Bursa.

Diger lokaliteler.— Feke-Saimbeyli, Adana Arabistan: Jabel Qumor
ve Oman permien kalkerleri.
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Pseudovermiporella Elliotti nov. sp.
Levha II, ekil 1-3

Numunenin tavsifi.— Koyu renkli kristalin kalsitten yapilmis Al-
gin iskeleti {istiivane seklinde olup, ekseriya fertler tek olarak serbest
yasadiklar i¢in enine kesileri yuvarlaktir. Kalker iskelet merkezi bos-
lugu harigle birlestiren kanallar tarafindan delinmis olup, bu kanallar
merkezi eksene diktirler. Kanallarin disa agikliklar: porlar: teskil eder
ve kanallar arasindaki bolme disa dogru genisliyerek nihayet bulurlar.
Enine kesilenle kalker duvarin ¢evresinde 30-35 kadar por sayilabilmis-
tir. Tallus iginde ikinci bir kalker halka mevcudiyetine sik sik raslanir.
Bazan biiyiikee bir Alg tallusu i¢cinde daha kiigiik cesamette ikinci bir
tallus kesidinin de mevcudiyeti miisahede edilir. Enine ve boyuna ke-
silerde yapilan miitaaddit dl¢iilerde tallusun ¢apinin 0,250-0,539 mm
arasinda degistigi olctilmistiir. Hegzagonal sekilli olan porlarin ¢ap:
25-30 mikron, inter-porlar ise 10-12,5 mikron arasinda degismektedir.
I¢ice bulunan iki ferdin 6lgiileri:

Distaki Icteki.
0.539 0.209
d 0.319 0.115
S 0.110 0.044

Fark ve benzerlikler.— Numunemiz birgok hususiyetleri ve cesame-
ti bakimindan bir evvelki forma tamamen uymaktadir. Ondan en bariz
farklar1 ise sunlardir:

1 — Habitasyon fark: bir evvelki ekseriya koloniler halinde yasadig1
halde bu numunemizde fertler tek olarak yasamaktadr.

2 — Porlar birincide yuvarlak iken bunda hegzagonaldir ve munta-
zam olarak dagilmislardir; béylece inter-porlarin kalinlig: asag: yukar:
sabit olup5 porlar balpetegi manzarasi arzederler.

3 — Inter-porlar ince olup porlar daha siktirlar.

Numunemiz bu farklarla Elliotun P. sodalica'sinda tefrik edilir.
Ayni zamanda ondan cesametinin kiigikliigii de farkeder.

Lokalite.— Kozan, Adana.

Diger lokaliteler.— Feke-Saimbeyli, Adana ve Ankara civar1.
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Assosiyasyon.— Pseudovermiporella genusu Kastamonu-Kargi
Permien kalkerlerinde Antracoporella -spectabilis Pia ve Aeolisaccus
ile beraber miisahede edilmistir.

Tetkik ettigimiz ince kesitlerde cidar1 gayet ince, i¢i bos, koyu renkli
kristalin kalsitten yapilmais tiipler miisahede edilmistir. Tiibiin ¢ap1 ug-
lara dogru daralmaktadir. Bu tiiplerden bazilarinin boyu 0.22 mm, ¢ap-
lar1 ise 0.055 mm olarak dl¢tilmiis olup Aeolisaccus dunningioni Elliott

olduklar1 neticesine varilmaigtir.

PSEUDOVERMIPORELLA'NIN COGRAFI YAYILISI

Pseudovermiporella Turkiye'de genis bir cografi yayilis gosterir. He-
men her Alt ve Orta Permienin mostralandig: yerlerde taslamaktayiz.
Bunlardan bagslicalar1 agagidadir:

1 — Tiirkiye'de tip lokalite olarak Bursa civarinda Diskaya daglarinda
Sankaya denilen yerde «Codonofusiella tabakasi» n1 alacagiz. Bu-
rada malim oldugu {izere zengin Asyatik ve Amerikan Fusulinidae
mikrofaunast bulunur. Makro ve mikrofaunestik assosiyasyondan
bir¢ok yerlerde bahsedilmis oldugundan, burada tekrar etmiyece-
giz.

Yalniz sunu ilave edebiliriz ki bu bolgede «Codonofusiella tabakasi»
nin her mostralandig1 yerde gorillmistiir.

2 — Ankara civarinda:

a) Ludumlu, Schwagerina tabakalar1 i¢inde Orta Permienin al-
tinda bulunmaktadir.
b) Cerkez Hoyugil, keza Schwagerinali ve Ankaraellah tabakalar
icinde, kesitin kaidesinde goriiliir. Bu tabakalar icinde pek ¢ok Aeo-
lisaccus'ler de goriilmektedir.

¢) Hatagly, yeni tetkikine basladigimiz bu mostralardaki numune-
lerinde Schwagerina'li tabakalara tekabiil eden kisminda mebzul ras-
lanmaktadir.

d) Hasanoglan lokalitesinden aldigimiz numunelerde bu mikrof-
loray1 goremedik.
e) Elmadag kuzeyindeki Kibris kdyii civarinda bulunan most-

ralardan alinan numunelerde de goriilmemektedir.
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3 — Adana-Kayseri-Maras liggeni i¢inde inkisaf etmis olan Paleozoik
siyonu i¢inde bulunan Permien tabakalar1 genis yayilislar1 boyunca
orta yasa tekabiil eden kisimlarinda Pseudovermiporellanin her iki
espesini de ihtiva eder. Ehemmiyetlileri sunlardir:

a) Di1s bolgede Pazaroren civarinda Kale dagda;
b) Merkezi bolgede Igdebeli koyii etrafindaki kalkerlerde;

c) Ekay zonunda Saimbeyli-Feke arasindaki genis yayilan ve birka¢
defa tekerriir eden siyah kalker tabakalari i¢inde goriilmektedir. Bu
tabakalar hemen hemen umumiyetle Orta Permien yastadir.

SONUC

Gerek tarafimizdan yapilan arastirmalar ve gerekse E G. Elliot ta-
rafindan yapilan tetkikte ve buna ilaveten birka¢ ufak nesriyata gore
Pseudovermiporella diinya tizerinde o kadar yaygin goriilmemektedir.
Bugiinki bilgilerimize gore ancak Tethian denizlerinde ve neritik bi-
yonom veya biyofasieslerde yasamis ve oralarda Thenathocoenese'lere
karigsmis olan bu Algler hemen hemen Asyatik bir form: olarak tebariiz
etmektedir. Bu dar jeografik dagilma bir de bize yalniz biyonomisindeki
restriksiyonu degil, bununla beraber muhtemelen de olsa habitasindan
ayrilmamis ve yayllmamuis bir tip olarak gostermektedir. Amerika'da ve
Rusya'da hi¢ bahsedilmemis olan bu Alg hakkinda yapilacak nesriyat:
hararetle beklemekteyiz.

Not: Bibliyografya Ingilizce makalenin sonundadir.









ON THE OCCURRENCE OF PSEUDOVERMIPORELLA
IN TURKEY *

Suat ERK 1 and Utarit BILGUTAY 2

INTRODUCTION

In the Carboniferous and Permian rocks from Turkey, which we
have been studying for some time, we have quite often observed some
microproblematic foraminifera about which, so far as we know, no pa-
pers have been published. Although some of these forms phylogeneti-
cally can be assigned to some family and genera, we feel that not enough
investigation and study has been made to give them a more definite sys-
tematic position and therefore, for the time being, we prefer to accept
them as Microprohlematica.

Among those in samples from lower and particularly middle Per-
mian rocks, two forms, one being comparative with the Vermiporella
and the other with a microforaminifera or a primitive Algae, are quite
often observed.

Until recently, excepting a few old publlcations, there were no pa-
pers available concerning these forms. Lately however, we have been
able to make more certain identification of the large collection of fossil
Algae in our possession, benefiting from a series of publications put out
during the recent years by G. E. Elliott of the Iraq Petroleum Company.

Today's talk is going to be about these Algae which are offten ob-
served in the samples from Permian rocks in Turkey.

* Paper presented at Luncheon meeting of the Turkish Association of Petroleum
Geologists, Ankara, December 3, 1959.

1 Erk Laboratory.

2 M. T. A. Institute.
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SYSTEMATIC DESCRIPTION

Genus Pseudovermiporella Elliott, 1958

This calcareous Algae belongs to the family Basycladaceae, It has a
fairly cylindrical thallus with strongly constricted areas and folds. The
inside of the calcareous skeleton is empty, and its outer wall is pierced
by numerous radial pores.

Pseudovermiporella sodalica Elliott, 1958
Plate I, figures 1 - 3

Pseudovermiporella sodalica Elliott, 1958; Micropaleontology, Vol.
4, No. 4, pp. 419-428, Pls. 1-3, 1958.

Description.— The skeleton of the Algae is made of dark-colored
calcite and in thin-section is easily recognized. The transverse section
is rounded or oval in shape. The cylindrical calcareous walls which
contain numerous folds appear as irregular masses when several are
grouped together. This appearance might be caused by new individuals
being developed by budding and which remain attached to the parent
tube, forming colonies instead of being separate. In thin-sections pre-
pared from such organisms it is usually possible to observe on the same
slide, sections of the Algae in all attitudes. The inside of the calcareous
tube is empty and the wall is pierced by numerous canals which con-
nect the inside of the wall with its outer side. The outside openings or
terminals of these canals form the pores. The calcareous inter-pore wall
material between the canals slightly widens outward becoming lobate
and thus making the pores smaller compared to the size of the canals.
In some cases the partitions are branching. The pores are rounded and
scattered in a rather irregular pattern. On some transverse sections of
the tubes an average of 25 pores were counted. In several vertical and
transverse sections the diameter of the calcareous tubes varies between
0.33 - 0,60 mm and the diameter of the round pores between 10-35 mi-
crons while the inter-pore space measures between 10-25 microns. The
canals are at right angles to the axis of the tube. When the individuals
are not attached to the main body the algal skeleton appears more regu-
lar in shape. Within the calcareous wall usually a secondary calcareous
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ring is observed. Some of the centrally located of these calcareous rings
occasionally form the base of attachment to some new individuals. This
secondary ring, although sometimes thin and light-colored, usually is
as thick as the main wall and being attached to it in most cases Is not
distinguishable. On the main skeleton besides the pores some larger
cavities were observed. Those probably are the buds which will form
the new individuals:

Differences and the resemblances.— The above description fits the
description by Elliott (1958); however, there is a difference in size, the
Turkish specimen being smaller. In its form of growth as colonies, in the
rounded shape of the pores and their irregular arrangement, it resem-
bles very much the Arabian forms. Although the size of the individual
plays an important part in naming the Algae, in this case we regard the
difference in size as a local variation owing to the similarity in the size of
the pores and other characteristic, we consider our specimen to be the
same as Elliott's and call it Pseudovermiporella sodalica Elliott.

Type locality.— Sarikaya in the Diskaya Mountains, vicinity of Bur-
sa.

Other localities. — Around the Adana Basin and between Feke and
Saimbeyli.

Other countries. — The Permian limestones of Oman and Jebel
Qumar in Arabia.

Pseudovermiporella elliotti n. sp.
Plate II, figures 1-3

Type description.— The skeleton is made of dark-colored, crystal-
line calcite, its shape is cylindrical, the individuals which are usually
free in the transverse section, appear rounded in shape. The calcareous
skeleton is pierced by canals which connect the interior cavity with the
outer surface. The canals are at right angles to the axis of the tube. The
outer terminals of the canals form the pores. The partitions between the
canals widen outward. In some transverse sections about 30-35 pores
were counted on the calcareous wall. Inside the thallus, a secondary
calcareous ring is usually present. Sometimes within a large thallus
a second thallus of smaller size is also observed. The diameter of the



116

tubes measured on several vertical and transverse sections varies be-
tween 0.250-0.539 mm. The shape of the pores is hexagonal and their
diameter varies between 25-30 microns. The inter-pore psace is variable
between 10-12.5 microns. The sizes of the two individuals, one inside of
the other, are as follows:

Outer Individual Inner Individuals
0.539 0.209
d 0.319 0.115
S 0.110 0.044

Differences and the resemblances. — In many of its characteristics
and size Pseudovermiporella elliotti resembles very much the species
described previously. Their most striking differences are:

1 — The mood of habitat; the previously described specimen usu-
ally is in the form of colonies while in this new species the individuals
always remain single.

2— In Pseu.sodalica the pores are rounded while in Pseu. elliotti
they are hexagonal in shape and regularly distributed, the thickness of
the inter-pores remaining uniform to give a honeycomb appearance.

3— In the new species the interpores are smaller and the pores are
closer to each other.

The new species also differs from Elliott's Pseudovermiporella so-
dalica in the same characteristics mentioned above and also in its small-
er size.

Type locality.— In the vicinity of Kozan at the edge of Adana Basin.

Other localities.— In the area between Feke and Saimbeyli; from
different localities in the vicinity of Ankara.

Associations.— It is found together with Antracoporella spectabilis
Pia, and Aeolisaccus in Kastamonu-Kargi Permian limestones.

In the thin-sections studied we have observed some tubular forms
with very thin walls made of dark-colored calcite crystals. Towards
their two ends the tubes become narrower. The length of some of those
tubes is 0.22 mm and the diameter is measured to be 1.055 mm. These
are believed to be Aeolisaccus dunningtoni Elliott.
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THE GEOGRAPHIC DISTRIBUTION OF
PSEUDOVERMIPORELLA

Pseudovermiporella appears to have a rather wide geographic dis-
tribution in Turkey. They are found almost in every sample taken from
lower and middle Permian rocks. The main occurrences are as follows:

1 — The type locality is considered to be the «Codonofusiella Beds» at
Sarikaya in the Diskaya Mountains, vicinity of Bursa. As it is already
known at this locality there are richly fossiliferous beds their fauna
being composed of both Asiatic and the American Fusilinidae. The
macro and micro-faunal associations of these rocks have already
been mentioned in various papers previously published. The only
addition to what we already know is that Pseudovermiporella is
found in every sample taken from the «Codonofusiella Beds».

2 — In the vicinity of Ankara:
a) At Ludumlu in the Schwagerina Beds below the middle Permi-

an limestones.

b) Cerkez Hoyuigl, in the base of the section in beds containing
Schwagerina and Ankaraella. In these rocks many Aeolisaccus
were also observed.

c) Hatagly, the study of the samples taken from this locality has
started rather recently. In the samples taken from the levels cor-
responding to the Schwagerina Beds abundant Pseudovermipo-
rellas have been observed.

d) In samples collected from the locality of Hasanoglan these mi-
croflora are absent.

e) They are also absent in the samples collected from the vicinity
of Kibris Koyu, north of Elmadag.

3 — The Permian rocks within the Adana-Kayseri-Maras triangle,
which cover an extensive area, contain both of the Pseudovermi-
porella species at the levels corresponding to Middle Permian. The
most important localities are as follows:

a) Kaledag in the vicinity of Pazaréren (in the outer region);

b) In the limestones around igdebeli village (in the central region);
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c) Between Saimbeyli and Feke, the black-colored limestone beds,
which are repeated several times and cover a vast area in general are
Middle Permian in age (in the faulted area).

CONCLUSIONS

According to the studies made both by G. E Elliott and ourselves
and also a few other published papers, Pseudovermiporella does not ap-
pear to be widespread over the World. According to our present knowl-
edge these Algae have lived only in the Tethian seas and neritic bio-
nomes or blofacies and are mixed withThenathocoenese. They appear
to be almost strictly Asiatic form. This limited geographic distribution
implies that they are not only restricted in their bionomy but also most
probably in their habitat.
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AMASRA KOMUR HAVZASININ WESTFALIEN D -C
SEVIYELERINDE YENI PALINOLOJiK TETKIiKLER

Kazim YAHSIMAN
Maden Tetkik ve Arama Enstitiisii, Ankara

GIRIS

Etiid materyeli M. T. A. Enstitiisiiniin Amasra Karbonifer Havza-
sinda yapmis oldugu komiir sondajlarindan elde edilmistir. Bu palino-
lojik etiid neticesinde Westfalien D-C seviyelerinde bir yeni pollen cinsi
ve dort yeni pollen tiirii ile bir megaspor spesiesi bulunmustur:

| — Biharisporites perfectus n. sp.

2 — Foveolatipollenites ergoniili n. sp.

3 —Zonalosporites lahiatus n. sp.

4 — Ibrahimipollenites macroreticulatus n. sp.

5 — Crassiletipollenites heteroornatus n. gen., n. sp.

Bunlarin ayr1 ayri izahlar1 agsagida yapilmis ve stratigrafik olarak
kiymetlendirilmistir.

SISTEMATIK TARIF

Biharisporites perfectus n. sp.
Levha, Sek. 1
Teshis.— Sporun harici sekli yuvarlak, dorso-ventral istikametinde
yassilagsmustir. Spor kutru 700 mikrondur. Trilet marka (arista triradia-
ta) sporun ekvatoryal nahiyesine kadar devam eder, tepede 20-25 mik-
ron yiikseklik ve genislikte olup, spor ¢evresine dogru bu nispet artar
ve takriben 70-80 mikrona kadar varir. Sporun ortasinda 375 mikron
kutrunda bir endospor yapis1 goriliir. Miinhani kenarlar (crista arcua-
ta) her zaman goriilmezler, kontakt yiizler kabili teshistir. Sporun prok-
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simal ve distal kismi papillalarla kapli olup, bunlarin her biri 7-10 mik-
ron genisliktedir ve tepeleri kiittiir, fakat orta kisimdaki papillalar daha
kiigtik ve takribi olarak 4-5 mikron kutrundadirlar. Spor ortiisii siyah ve
20-25 mikron kalinligindadr.

Mevkii. — Amasra, Sondaj No. 33, 661-683 m.
Yas. — Westfalien C.

Mukayese.— Bu yeni tiir daha ¢ok Trileites (Triletes) endosporitife-
rus'a (Prem Singh, 1953) Potonié, 1956 benzer fakat ytizeylerinde papil-
lalar ihtiva etmesiyle ondan ayrilir. Bir yandan da, T.mediupapillarius'a
Yahsiman, 1959 benzerse de, spor hacmi ve papillalarinin daha kiigiik
olmasi, endospor yapisinin barizligi ve kontaktlarinin siskin olmama-
siyle ondan tefrik edilebilir.

Foveolatipollenites ergoniili n. sp.
Levha I, Sek. 2, 3; Holotip Sek. 2

Teshis.— Pollen taneleri (mikrosporlar) transversal planda yuvar-
lak veya oval biciminde olup, proksimal-distal istikametinde yassilas-
muiglardir. Oval olanin kutru 275x235 mikron, yuvarlak olanin ise 260
mikrondur. Proksimalde, diiz veya hafif inhiraf gosteren gukur, koyu
kahverenginde ve hemen hemen viicut sonuna kadar devam eden bir
orta ¢izgi bulunur. Proksimal satih foveolale bir yapiya maliktir ve 50-
70 mikron kutrunda birkag biiyiik, yuvarlak ve koyu kahverengi limen-
lerle (oligobrochate) techiz edilmistir. Her bir liimen (foveol) genis veya
dar fakat diiz olan foveol aras1 duvarlarla (muri) yekdigerlerinden ay-
rilmigtir. Dudaklar miisahede edilememistir. Distal kisimda az bariz ve
elips seklinde olan bir kusak sirtgik (crista cingo) goriiliir. Ekzin, agik
kahverengi ve takriben 15-20 mikron kalinligindadir.

Mevkii. — Amasra, Sondaj No. 38.
Yas. — Westfalien D.

Zonalosporites lablatus n, sp.
Levhal, Sek. 4

Teshis.— Pollen tanesinin harici sekli yuvarlak¢a oval ve prok-
simal-distal istikametinde yassilagsmistir. Ekvatoryal zon dani kutru
250x230 mikrondur, yalniz ekvatoryal zon 40-45 mikron genisliginde-
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dir. Proksimal sathin orta kisminda birlesme ¢izgisi (suture) iyi bir se-
kilde miisahede edilir ve viicut sonuna kadar devam eder. Dudaklar iyi
gelismis ve bariz, 10-15 mikron genislikte olup, catallanma gostermez-
ler. Distal yiziin ortasinda ince bir sirt (umbo) goriiliir. Viicudun harici
¢ehre ve ylizli tamamen diiz olup, her nevi hususi siisten mahrumdur.
Ekvatoryal zon seffaftir ve viicudun yalniz bir tarafinda asimetrik bir
sekildedir. Ekzin, kirmizimsi-kahverengi ve 10-15 mikron kalinlikta-
dir.

Mevkii. — Amasra, Sondaj No. 34, 522 m.
Yas. — Westfalien C.

Ibrahimipollenites macroreticulatus n. sp.
Levhal, Sek. 5

Teshis.— Pollen tanesi transversal planda genis bir bakla biciminde
olup, dorsoventral istikametinde yassilagmistir. Kutru 335x230 mikron-
dur. Proksimalde uzun aksa paralel giden ince bir siitiir ¢izgisi miisa-
hede edilir. Dudaklar ince ve iyi gelismemistir, son kisimlari gatallanir
ve viicudun orta kisminda yeniden ikiye ayrilir. Distal satih retikiil (ag)
yapisindadir, retikiil hiicreleri 25-100 mikron genisliginde ve 150-200
mikron uzunlugundadir. Retikil hiicrelerini yekdigerinden ayiran sirt-
lar (muri) ise incedir, 10-15 mikron. Ekzin, kirmizi-kahverengi, parlak
ve seffaftir.

Mevkii. —Amasra, Sondaj No. 40, 463 m.
Yas. — Ust Westfalien C.

Division PRAECOLPATES POT. and KR., 1954
Genus Crassiletipollenites n. gen.

Genotip teshisi— Umumiyetle biiyiik cesamette pollenler olup
harici bigimleri ovaldir, dorso-ventral istikametinde yassilasmislardur.
Viicut ¢evresinde seffaf olan bir zon mevcuttur. Bu yeni cinsin karakte-
ristik vasiflar1 sunlardir:

1 — Kaba bir monolet markaya sahiptir.

2 — Satihlari iki cins tezyinata haizdir (granulose = taneli ve corru-
gate = burusuk).
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Ekzin, koyu kahverengi ve hafifce kalin.

Crassiletipollenites heteroornatus n. gen., n. sp.
Levha 1, Sek. 6

Teshis.— Transversal planda bicimi oval olup, dorso-ventral istika-
metinde yassilasmistir. Ekvatoryal zonla birlikte kutru 525 X 390 mik-
rondur. Viicut etrafinda seffaf, burusuk ve 60 mikron gediginde bir ek-
vatoryal zon bulunur. Proksimalde ¢ok asikar olan kaba diiz, 35 mikron
yiiksekliginde, 30 mikron genisliginde ve bir ugta ekvatoryal, onun so-
nuna kadar devam ettigi goriilen bir monolet marka vardir. Proksimal
satth (monolet marka dahil) taneli bir yapida olup, bu taneler 4-5 mik-
ron kutrundadir. Distal kisim tamamen burusuktur (corrugate). Ekzin,
koyu kahverengi ve takriben 20-25 mikron kalinligindadir.

Mevkii. — Amasra, Sondaj No. 34, 463 m.
Yas. — Westfalien D.

TASHIH
Laevigatisporites ? sensilis Yahsiman (M. T. A. Derg. No. 55, 1960,
Levha I, Sek 2) Trileites'e dahil edilmistir, boylece genus degisikligi
yapilmistir: Trileites (Laevigatisporites ?) sensilis (Yahsiman, 1960) n.
comb.

Not: Bibliyografya Ingilizce makalenin sonundadir.

Nesre verildigi tarih 12 Aralik, 1960

LEVHATI
Sek. 1 — Biharisporiles perfectus n. sp. X 50
Sek. 2,3 — Foveolatipollenites ergoniili n. sp. X 100
Sek. 4 — Zonalosporites labiatus n. sp. X 100
Sek. 5 — Ibrahimipollenites macroreticulatus n. sp. X 100

Sek.6 — Crassiletipollenites heteroornatus n. gen., n. sp. X 65






NEW PALYNOLOGICAL INVESTIGATIONS FROM
WESTPHALIAN D-C OF THE AMASRA
COAL BASIN

Kazim YAHSIMAN
Mineral Research and Exploration Institute of Turkey

INTRODUCTION

The material described in this paper was collected from the Carbon-
iferous borings carried out by the M. T. A. Institute in the Amasra Coal
Basin. As a result of these palynological investigations (in Westplialian
D-C) one new pollen genus and four species with one new specimen of
megaspore were discovered:

1 — Biharisporites perfectus n. sp.

2 — Foveolatipollenites ergoniili n. sp.

3 — Zonalosporites labiatus n. sp.

4 — Ibrahimipollenites macroreticulatus n. sp.

5 — Crassiletipollenites heteroornatus n. gen., n. sp.

They are individually and stratigraphically described below.

SYSTEMATIC DESCRIPTION

Biharisporites perfectus n. sp.
Pl 1, Fig. 1

Diagnosis.— The shape of the megaspore is round in outline, flat-
tened in dorso-ventral direction. Diameter of the spore is 700 microns.
Tri-radiate marking is as long as the spore radius; at the top it is 20-25
microns broad and the same in height, but to the periphery of the spore
it is much wider and attains about 70-80 microns. The spore has an en-
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dospore-like body in the middle part, 375 microns in diameter. Arcuate
ridges not always visible, facets distinguishable. Extrema lineamenta
and the surface are papillate blunt-ended and 7-10 microns in breadth,
but on the central part they are about 4-5 microns. Spore coat black and
approximately 20-25 microns thick.

Locality.— Amasra, Boring No. 33, 661-683 m in depth.
Age.—Westphalian C.

Comparison.— This new specimen most resembles Trileites
(Triletes) endosporitiferus (Prem Singh, 1953) Potonié, 1956, but the
spore coat in T. endosporitiferus is completely devoid of papillae. On
the other hand it shows some resemblance to T. mediupapillarius
Yahsiman, 1959, but differs from it by being much smaller in spore size
and in papillarius, by well-preserved endospore body and by unswollen
facets.

Foveolatipollenites ergéniili n. sp.
P1. 1, Figs. 2, 3; Holotype Fig. 2

Diagnosis.— Pollen grains (microspores) are round or oval in the
transverse plane, compressed in proximal-distal direction. Diameter
of the oval grains is 275x235 microns, while the round ones measure
260 microns. On the proximal surface median suture line is straight,
or with slight deviation; depressed, dark-brown colored and reaching
nearly to the ends of the body. Proximal area is in foveolate structure
and provided with a few but large, circular, dark-brown lumina (oligo-
brochate), 50-70 microns in diameter. Each foveole is separated with
large or narrow, but entirely smooth, inter-foveolae walls (muri). Lips
not observed. On the distal portion a poorly developed ridge (crista
cingo) can be observed, wich is ellipsoid in shape. Exine light-brown,
opaque and about 15-20 microns thick.

Locality.— Amasra, Boring No. 38.
Age.— Westphalian D.

Zonalosporites labiatus n. sp.
Pl. I, Fig. 4

Diagnosis.— The shape of the pollen grain is roundly oval, com-
pressed in dorso-ventral direction. Diameter (including the equatorial
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zone) 250x230 microns; only the equatorial zone, about 40-45 microns
in width. On the middle part of the proximal surface is seen a suture
line, which is well preserved and extending to the end of the body. Labra
well developed, distinct, 10-15 microns in breadth and not bifurcated.
On the opposite side (distal area) lies a thin ridge (umbo). Extrema lin-
eamenta and the surface are entirely smooth and devoid of any special
ornamentation. Equatorial zone transparent and asymmetric (it is seen
only on one side of the body). Exine reddish-brown abd about 10-15
microns in thickness.

Locality.— Amasra, Boring No. 34, 522 m in depth.
Age.— Westphalien C.

Ibrahimipollenites macroreticulatus n. sp.
PL I, Fig. 5

Diagnosis.— Pollen grain is broad, bean-shaped in transverse plane,
flattened in proximal-distal direction. Diameter 335x230 microns. On
the proximal surface median suture is thin and goes parallel to the long
axis. Lips thin and undeveloped, but ends bifurcaied and in the middle
part of the body bisected again. Distal area is reticulate; reticulae 25-
100 microns in width and 150-200 microns in length. Reticulae ridges
(muri) are thin and about 10-15 microns in breadth and height. Exine
brown to red, shining and transparent.

Locality.— Amasra, Boring No. 40, 463 m In depth.
Age.— Upper Westphalian C.

Division PRAECOLPATES POT. and KR., 1954
Genus Crassiletipollenites n. gen.

Generic diagnosis.— Pollen generally of large size, oval in trans-
verse plane, flattened in dorso-ventral direction. The periphery of the
body has a transparent equatorial zone. The characteristical qualifica-
tions of this new genus are:

1 — Coarse monolete mark,

2 — Surfaces have two kinds of ornamentation (granulose and cor-
rugate).
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Exine dark-brown and slightly thick.

Crassiletipollenites heteroornatus n. gen,, n. sp.
PL I, Fig. 6

Diagnosis.— Pollen grain is oval in transverse plane, compressed
in dorso-ventral direction. Diameter (including the equatorial zone)
525X390 microns. Around the body there is an equatorial zone, trans-
lucent, wrinkled and 60 microns in width. On the proximal area, mono-
lete park very conspicuous, coarse straight, about 35 microns high, 30
microns wide and extending on one side to the end ofthe equatorial
zone. Proximal area (including the monolete mark) is granulose in
structure, with granules up to 4-5 microns in diameter. Distal surface is
entirely corrugate.

Exine dark-brown and about 20-25 microns thick.
Locality.— Amasra, Boring No. 34, 463 m in depth.
Age.— Westphalien D.

NOMENCLATURAL NOTE

Laevigutisporites ? sensilis, Yahsiman (M. T. A. Bull. No. 55, 1960
Pl I Fig 2) has no relation with genus laevigatisporites, but is included
in the genus of Trileites. Consequently, the writer changed this name to:
Trileites (laevigalisporites?) sensilis (Yahsiman, 1960) n. comb.

Manuscript received December 12, 1960

PLATEI
Fig. 1 — Biharisporites perfectus n. sp. X 50
Figs. 2, 3 — Foveolatipollenites ergoniili n. sp. X 100
Fig. 4 — Zonalosporites labiatus n. sp. X 100
Fig. 5 — Ibrahimipollenites macroreticulatus n. sp. X 100

Fig. 6 — Crassiletipollenites heteroornatus n. gen., n. sp. X 65
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AMASRA UST KARBONIFERINDE YENI POLLEN
CINSLERI VE TURLERININ PALINOLOJiK TAVSIFLERI

Yasar ERGONUL
Maden Tetkik ve Arama Enstitiisii, Ankara

GIRIS
Bu yazida Ust Karbonifer komiirlerinin ihtiva ettigi mikro bitki fo-
silleri (spor ve pollen) incelenmistir. Mevzuubahis palinolojik ¢aligma
neticesinde iki yeni pollen cinsi ile alt1 yeni tiir bulunmus ve tavsifleri
yapilip, stratigrafik olarak kiymetlendirilmistir.

Etiid edilen komiir nununeleri M.T.A. Enstitiistiniin Amasra Kar-
bonifer Havzasinda yapmakta oldugu sondajlardan toplanmustir, bir-
ka¢ komiir numunesi de tektonik kuvvetlerle siiriiklenere yersel ola-
rak Ust Kretase {izerine binmis olan Beycuma-Kabalaklar Karbonifer
mostralarindan tedarik edilmistir.

YENI POLLEN CINS VE TURLERIN TAVSIFLERI

Biharisporites spinuliferus n. sp.
Levha I, Sek. 1-3; Holotip Sek.1

Tavsif.— Spor koseleri genisce yuvarlak ve kenarlar: dis biikey olan
yuvarlak tiggen bi¢ciminde, dorso ventral istikametinde yassilagmais, ho-
lotip 6l¢iileri 875 X 925 mikrondur. Arista triradiata spor kutrunun 3/4
veya biraz daha fazla, sporun ortasinda 25 mikron genis, 30 mikron
yiiksek, uglar1 sporun gevresine dogru bir sisme meydana getirir. Spo-
run ortasinda kabaca ii¢gen biciminde 400 mikron uzunlugunda mer-
kezi bir yap1 (endospor) vazih olarak goriiliir. Crista arcuata, endospor
yapist gelismiyen fertlerde tefrik edilir. Kontakt satihlarin spor ekvato-
rundan az veya ¢ok kabarmis oldugu agik¢a goriliir, Spor viicudu prok-
simalde oldugu kadar distal yiizeyde de ¢ok sik olmayan ve muntazam
dagilmis zayif dikenciklerle (5-8 mikron) techiz edilmis, en seyrek ve
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kiigtikleri (3-5 mikron) endospor kismindadir. Spor viicudu siiyah ve
punktat striiktiirdi ile 35-40 mikron kalinligindadir.

Mukayese.—Bu tiir Biharisporites (Triktes) datmensis'e benzer Sin-
gh in Sur. and Sriv,, 1953) Potonié, 1956, fakat arista triradiata ugla-
rinin sigsmis olmasi, ekvator konturu asmamasi dikenciklerinin biikiik
olmayisi ve hacimlerinin daha kii¢iik olmasiyle Biharisporites (Triletes)
daimensis'ten ayrilir.

Mevkii.—Bu tiirler Beycuma-Kabalaklar kdyiinde bulunmustur.
Seviye.— Westfalien C-D; ti¢ ferde raslanilmistir.

Division PRAECOLPATES POT. and KR, 1954
Genus Amasraipollenites n. gen

Genotip teshisi.—Transversal planda beyzi, beyziye yakin yuvar-
lak¢a beyzi ve monolet markali mikrosporlardir (pollen taneleri). Bu
cinsin karakteristik vasfi monolet markanin bir yiv i¢inde uzanmis ol-
masi ve ekvator bolgenin bir sira limenlerle kusatilmis olmasidir. Yiv ve
monolet marka ekvator kontura yaklasir. Birlesme ¢izgisi (suture) diiz,
dudaklar (labiae) ince ve zayif gelismistir. Extrema lineamenta ve spor
viicudu taneli (granulate). Halen bilinen hacimleri 300-350 mikron
kutrundadir. Amasra Ust Karbonifer seviyelerinde genotipe ait yalniz
bir tiir tayin edilmistir.

Amasraipollenites canaliferus n. sp.
Levha I, Sek. 4, 5; Holotip Sek. 4

Tavsif.— Uzunluguna kesitte uzamis oval, enine kesitte yuvarlak
oval, monolet markali mikrosporlardir (pollen taneleri). Dikey veya
hafifce egik istikamette sikismislardir. Hototip ol¢iileri 225X350 mik-
rondur. Monolet marka ortada bulunan bir yiv i¢inde gelismis olup, bir-
likte mikrosporun uzun ekseni boyunca temadi ederler. Birlesme ¢izgi-
si diiz,ince; dudaklar zayif gelismis olup catallanmazlar. Tezniyat bariz
olarak taneli, taneler bes mikron kutrunda olup, biitiin spor viicudunda
sikga yerlestikleri iyice farkedilir. Distal yiizeyin sub-ekvatoryal kismi
bir sira genis ve dik liimenlerle ihata edilmistir. Her liimen 15 mikron
yiiksekliginde duvarlarla (castimurate) ayrilir. Kusak sirtgiklar: (cristo
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cingo) gelismis; distal sirt¢ik (umbo) tefrik edilmiyor. Spor viicudu gay-
ri seffaf, siyah renkli ve 20-25 mikron kalinligindadir.

Mevkii.— Amasra, Sondaj No. 38, 630 m.
Seviye.— Ust Westfalien D; iki fert bulunmusgtur.

Genus 2: Foveolatipollenites n. gen.

Genotip teshisi.— Transversal planda yuvarlak-beyzi monolet mar-
kal1 mikrosporlardir (pollen taneleri). Bu cinsin karakteristik vasfi spor
viicudunun genis, yuvarlak, beyzi liimenlerle siislenmis olmasidir. Du-
varlardaki ¢ubuk (baculem) say1 ve dizilisine gore simplibaculate, dup-
libaculate, mutlibaculate duvarlari cinsin tiurlerinde tefrik etmek mum-
kiindiir. Duvarlarin kalinlig1 degisiktir. Birlesme ¢izgisi ve dudaklar iyi
gelismemistir. Bu cinse ait ¢ tiir tayin edilmistir ve halen miisahede
edilmis hacimlerin uzun kuturlari 225 x 350 mikrondur.

Foveolatipollenites curvimuralus n. sp.
Levhal, Sek. 6

Tavsif.— Uzunluguna kesitte beyzi veya beyziye yakin, enine ke-
sitte yuvarlak beyzi monolet markal1 mikrosporlardir (pollen tanele-
ri); dikey veya hafifce egik istikamette yassilagsmistir. Holotip olctileri
275x350 mikrondur. Monolet marka hafif inhirafli. Birlesme ¢izgisi ve
dudaklar iyi gelismedigi halde bariz olarak tefrik edilirler; dudaklar ¢a-
tallanmaz. Extrema lineamenta ve spor viicudu foveolae, foveoller arasi
miitaaddit ve hafifce kivrilmis duvarlarla tezyin edilmistir. Duvarlarin
kutru limenlerin kutru kadar veya daha genis (latimurate). Ekzin kir-
mizi-kahverenkli, yarisaydam ve 15 mikron kalinliktadur.

Mevkii.— Amasra, Sondaj No. 40, 463 m.
Seviye.— Ust Westfalien C; yanliz bir fert bulunmustur.

Foveolatipollenites yahsimani n. sp.
Levhal, Sek. 7

Tavsif.— Monolet markali ekvatoryal ¢evresi gayr1 muntazam olan
mikrosporlardir (pollen taneleri). Dikey veya hafifce egik istikamette
yassilasmustir. Holotip 6l¢iileri 200x250 mikrondur. Extrema lineamen-
ta ve spor viicudu foveolae, holotipte limenler yuvarlak uzamis ve de-
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gisik kuturda (25 X75 mikron). Foveol aras1 duvarlar (muri) dupli- veya
multibaculate ve carinimurate (duvarlar takriben 4-6 mikron yiiksek).
Proksimal yiizeyin limenleri distal yiizeyin tiimenlerinden ¢ok daha
kiigiik ve giiglitkle tefrik edilirler, halbuki distal yiizey birkag¢ genis ve
yuvarlak liimenlerle tezyin edilmistir, (oligobrochate). Monokl marka
zay1f gelismis olup, iyi goriilmez. Kusak sirt¢iklar (cristo cingo) ve dis-
tal sirtgik (umbo) tefrik edilmiyor. Mikrospor viicudun duvarlar: dahil
takriben 15-18 mikron kalin, siyah renkli, gayr1 seffaftir.

Mevkii.—Amasra, Sondaj No 40, 463 m.
Seviye.— Ust Westfalien C; bir fert bulunmustur.

Foveolatipollenites heterosculpturalis n. sp.
Levhal, Sek. 8

Tavsif.— Uzunluguna kesitte beyzi, enine kesitte yuvarlak beyzi,
monolet markali mikrosporlardir (pollen taneleri); distalproksimal isti-
kamette yassilasmistir. Holotik 6l¢iileri 250 X 325 mikrondur. Monolet
marka hafif inhirafli, 200 mikron uzunlugunda ve kisa eksen boyunca
gelismistir. Birlesme ¢izgisi cok ince olmasina ragmen iyice goriiliir. Du-
daklar iyi gelismis olup ¢atallanmaz. Proksimal yiizey degisik hacimde
(heterobrochate) birka¢ yuvarlak liimenle (oligobrochate) siislenmistir.
Halbuki aksi taraf (distal) kiigiik, sikigik, poligonal liimenlerle tezyin
edilmigtir. Distal sirt¢ik (umbo) mevcut degil, kusak sirt¢iklar (crista
cingo) geliserek subekvatora gecer. Eksin miikemmel noktali ve kirmi-
z1-kahverenklidir.

LEVHA
Sek. 1-3 — Biharisporites spinuliferus n. sp. X 37
Sek. 4-5 — Amasraipollenites canaliferus n, gen., n. sp, X 75
Sek. 4a — Amasraipollenites canaliferus (distal yiiz)
Sek. 6 — Foveolatipollenites curvimuratus n. gen, n. sp. X 75
Sek. 6a — Foveolatipollenites curvimuratus (distal yiiz)
Sek. 7 — Foveolatipollenites yahsimani n. sps X 75
Sek. 7a —Foveolatipollenites yahsimani (distal, yiiz)
Sek. 8 —Foveoaltinpollenites heterosculpturalis n. sp. X 75
Sek. 9-11 — Schopfipollenites cavernosus n. sp>s X 75
Sek. 12-14 — Triangulatisporites furcatus Y. Ergoniil, 1959, M. T. A.
Derg. No. 53.
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Mikrospor viicudunun kalinlig1 yeknesak yapida olmayip, bilékis iikenar
boyunca inedir fakat zar yapili degildir; takribi olarak 15 mikron kalin yar1
saydamdir.

Mevkii. — Amasra, Sondaj No. 40, 463 m.
Seviye.— Ust Westfalien C; bir fert bulunmustur,

Schopfipollenites cavernosus n. sp.
Levha I, Sek. 9-11; Holotip Sek. 9

Tavsif.— Transversal planda kabaca yuvarlak-beyzi, monolet marka-
11 mikrosporlardir (pollen taneleri). Holotip 6l¢iileri 350x400 mikrondur.
Mikrospor viicudu holotipte degisik hacimde (15-25 mikron) ¢ukurcuk-
larla (caverna) oyulmustur (dallae). Monolet marka diiz veya hafifce inhi-
rafli, takriben ekvator kontura erisir. Birlesme ¢izgisi ince, dudaklar zayif
gelismis olup catallanmaz. Aksi tarafta (distal yiizey) distal sirt¢ik (umbo)
ve kusak sirt¢iklar (crista cingo) vazih olarak goriilmez. Ekzin taneli, kir-
mizi-kahve renkli ve 13 mikron kalinliktadir.

Mevkii.—Amasra, Sondaj No, 38, 630 m.
Seviye.— Ust Westfalien Djiig fert bulunmugtur.

TASHIH
Laevigatisporites culminatus Ergoéniil, 1959,(M.T.A. Derg. No. 53,
1959, Lev. I Sek. 1-2) Laevigatisporites ile ilgisi olmay1p Biharisporites cin-
sine dahil edilerek, tashih edilmis sekli: Biharisporites (Laevigasporites)
culminatus (Ergoniil, 1959) n. comb.

NOT: Bibliyografya Ingilizce makalenin sonundadir.
Negsre verildigi tarih 12 Aralik, 1960



THE PALYNOLOGICAL DESCRIPTION OF NEW POLLEN
GENERA AND SPECIES FROM THE AMASRA UPPER
CARBONIFEROUS

Yasar ERGONUL
Mineral Research and Exploration Institute of Turkey

INTRODUCTION

In this paper is investigated the content of the plant micro fossils (spore
and pollen grains) in the Upper Carboniferous coals in consequence of
these palynological studies two new genera and six species were found, that
are described and stratigraphically evaluated here.

The coal samples for this study were collected from the borings carried
out by the M.T.A. Institute in the Amasra Carboniferous Basin and a few
coal samples were obtained from the Beycuma-Kabalaklar Carboniferous
outcrops, that were dragged by tectonical forces and locally imbricated over
the upper Cretaceous strata.

SYSTEMATIC DESCRIPTIONS

Biharisporites spinuliferus n. sp.
PL I, Figs. 1-3; Holotype Fig. 1

Description.—The shape of the spore is roundly triangular with broad-
ly rounded angles and convex sides, flattened in proximal-distal direction;
diameter of the spore body is 875x925 microns. Triradiate ridges 3/4 or a
little more of the radius; ot the spore, in the middle part of the spore 25 mi-
crons wide, 30 microns high; the ends tend to form a swelling towards the
periphery. Inside the spore is clearly observed a central body (endospore)
roughly triangular in shape, measuring 400 microns in length. Arcuate
ridges distinguishable only in the specimens in which the endospore struc-
ture is not developed. Contact faces, being somewhat more elevated, than
the equator, can be clearly seen. Spore coat on proximal as well as on distal
sides is provided with slight spines (5-8 microns), which are regularly dis-
tributed but not very closely spaced; the loosest and smallest are in the en-
dospore of the spore (3-5 microns). Spore coat black, 35-40 microns thick,
with punctate structure.

Comparison.— This species resembles Biharisporites (Triletes) dat-
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mensis (Singh in Sur. and Sriv,, 1953) Potonié, 1956, but in my specimen
the ends of the tri-radiate ridges are swollen, they do not overlap the equa-
torial contour, the spines are not curved and my specimen is smaller in size
than B. (Triletes) datmensis.

Locality.— These species were found in the Beycuma-Kabalaklar vil-
lage.

Occurrence.— Westphalian C-D; only three specimens were encoun-
tered.

Division PRAECOLPATES POT. and KR., 1954
Genus 1: Amasroipollenites n. gen6

Generic diagnosis.— Microspore (pollen grains) are oval, ovaloid,
roundly-oval in the transverse plane. The characteristical qualifications
of this genus are monolete mark extending within a medial groove and
equatorial district surrounded with a range of lumina. Medial groove and
monolete mark both nearly reaching to the equatorial contour. Suture line
thin and lips poorly developed. Extrema lineamenta and surface of the coat
granulate. The presently-known size range is from 300-350 microns in the
longest diameter. Only one species has been ascribed to the genus in the
Amasra Upper Carboniferous,

Amasraipollenites canaliferus n. sp.
Pl I, Figs, 4, 5; Holotype Fig. 4

Description.— Microspore (pollen grains) are monolete, elongate
to oval in the plane of the longitudinal section, oval in transverse plane;
compressed in vertical or slightly oblique direction. The holotype meas-
ures 225x350 microns, Monolete mark developed within a medial groove,
both extending along the lon-gest axis of the microspore body. Suture line
straight, thin, lips weakly developed and not bifurcated, Ornamentation is
distinctly granulose with granules up to 5 microns in diameter; they are
closely spaced and clearly visible on the entire spore body. The equatorial
district of the distal surface surrounded with a range of large and rectan-
gular lumina; each lumen separated with muri (castimurate), 15 microns
in height. Umbo (a swelling) indistinguishable, Crista cingo clearly seen.
Spore coat opaque, black-colored, and 20-25 microns thick.

Locality.— Amasra, Boring No, 88, 630 m in depth,
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Occurrence.— Upper Westphalian D; only two specimens were found.

Genus 2: Foveolatipollenites n. gen.

Generic diagnosis.— Microspores (pollen grains) are monolete, round-
ly oval in transverse plane. The characteristical qualification of this genus:
the coat is ornamented with large and circular lumina. In the species of this
genus it is possible to distinguish between simplibaculate, duplibaculate,
and multibaculate muri, according to the arrangement and number of the
bacula in the muri. The thickness of the muri is variable. Commissure line
and lips not well developed. Of this genus only three species were deter-
mined. The size range presently observed is from 225 to 350 microns in the
longest diameter.

Foveolatipollenites curvimuratus n. sp.
Pl 1, Fig. 6

Description.— Microspores (pollen grains) are monolete, oval, ova-
loidj in the plane of longitudinal sections roundly oval in transverse plane,
flattened in vertical or slightly oblique direction. The holotype measures
275x350 microns, Monolete mark with slight deviation, commissure line
and lips not well developed but clearly distinguishable; lips not bifurcat-
ed. Extrema lineamenta and surface of the coat ornamented with foveolae
and interfoveolae areas, which have slightly twisted numerous walls (muri).
Diameter of the muri as large as the diameter of the lumina or larger (lati-
murate). Exine reddish-brown colored, semi-translucent and 15 microns
thick.

Locality.— Amasra, Boring No. 40, 463 m in depth.

Occurrence.— Upper Westphalian C; only one specimen was observed.

Foveolatipollenites yahsimani n. sp.
Pl 1, Fig. 7

Description.— Microspore (pollen grain) is monolete, equatorial out-
line irregularly round in shape and flattened in vertical or slightly oblique
direction. The holotype measures 200x250 microns. Extrema lineamenta
and surface of the body ornamented with foveolae having circular elongate
lumina, which vary in diameter between 25x75 microns on the holotype
inter-faveolae walls (muri) dupli- or multibaculate and carinimurate (muri
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approximately 4-6 microns high). The distal surface is provided with a few
but large and circular lumina (oligobrochate), whereas the lumina on the
proximal side are smaller and hardly distinguishable. Monolete mark being
poorly developed is not clearly seen, Crista cingo and umbo indistinguish-
able. Microspore coat —including the muroid ridges — about 15-18 mi-
crons thick, black colored and opaque.

Locality.—Amasra, Boring No. 40, 463 m in depth.

Occurrence.—Upper Westphalian C; only one specimen was found.

Foveolatipollenites heterosculpturalis n. Sp.
Pl 1, Fig. 8

Description.— Microspore (pollen grain) is monolete, oval in the plane
of longitudinal section, roundly oval in transverse plane, flattened in prox-
imal-distal direction. The holotype measures 250x325 microns. Monolete
mark slightly deviated deviated, 200 microns in length and developed along
the short axis. Commissure line very thin, nevertheless clearly seen, Labra
well developed and not bifurcated, Proximal surface ornamented with few,
varying in size circular lumina (oligobrochate), whereas on the opposite
side (distal) it is provided with small, dense, polygonal lumina. Umbo ab-
sent, crista cingo developed into subequatorial. Exine finely punctate, red-
dish-brown colored. The thickness of the coat is not uniform in structure —
on the contrary it is tapered along the marginal part, but not membranous;
approximately 15 microns thick and semi-transparent.

Locality.— Amasra, Boring No, 40, 463 m in depth. :

Occurrence.— Upper Westphalian C; only one specimen was found.

Schopfipollenites cavernosus n. sp.
Pl I, Figs, 9-11; Holotype Fig. 9

Description.— Microspores (pollen grains) are monolete, roughly
round to oval in transverse plane. The holotype measures 350x400 microns.
Microspore coat pitted with cavities varying in size between 15x25 microns
on the holotype (dallae). Monolete mark straight or slightly deviated, near-
ly reaching to the equator. Suture line is thin; labra weakly developed and
not bifurcated. On the opposite side umbo (a swelling) and crista-cingo not
clearly seen. Exine granulose, reddish-brown and 13 microns thick.
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Locality.— Amasra, Boring No, 38, 630 m in depth.

Occurrence.— Upper Westphalien D; three specimens were found.

NOMENCLATURAL NOTE

Laevigatisporites culminatus Ergoniil, 1959 (M, T, A. Bull. No. 53, 1959,
p. 109, PL I, Figs. 1, 2) has no relation with genus Laevigatisporites, but is
included in the genus Biharisporite, so I am changing this name to Biharis-
porites (Laevigatisporites) culminatus (Ergoniil, 1959) n. comb.
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PLATE 1
Figs. 1-3 — Biharisporites spinuliferus n, sp. X 37
Figs, 4-5 — Amasraipollenites canaliferus n. gen.5 a, sp. X 75
Figs, 4a — Amasraipollenites canaliferus (distal area)
Fig. 6 — Foveolatipollenites curvirnuratus n. gen., n. sp.
Fig. 6a — Foveolatipollenites curvimuratus (distal area)
Fig. 7. — Foveolatipollenites yahsimani n. sp, X 75
Fig. 7a — Foveolatipollenites yahsumani (distal area)
Fig. 8 — Foveolatipollenites heterosculpturalis n. sp. X 75
Figs. 9-11 — Schopfipollenites cavernosus n. sp. X 75
Figs. 12-14 — Triangulatisporites furcatus Y. Ergoniil, 1959, M.T.A.
Bulletin No, 53
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CAYIROVA PENCERE CAMI FABRIKASI ARAZISININ
JEOLOJIiK ETUDU

Galip OTKUN
Fazil I. Verdi Mahdumlar: Sirketi, Ankara

MEVKI

Etiidii yapilan arazi, Marmara mintakasinin Kocaeli Bolgesinde ve
Tuzla ile Gebze istasyonlar1 arasinda, Cayirova mevkiindedir. Kismen
Teknik Bah¢ivancilik Enstitiisiine ve kismen de Devlete ait araziyi igine
alan etiid sahamiz takriben 5 km? dir.

Bu arazi, kuzeyde Istanbul-Izmit karayolu ve Ismail agili, giineyde
Marmara denizi ve Etibank'in trafo istasyonu, doguda Kango tepe ve
devami hatti, batida kismen Marmara denizi ve Federal Truck Sirketi
arazisi ile ¢evrelenmistir. Bu bolge karayolundan Istanbul'a 37 km me-
safededir.

Haydarpaga-1zmit demiryolu ve karayolu, birbirlerine yakin olarak
sahamiz1 batidan doguya kat'ederek iyi bir nakil imkan: saglarlar. Bu
bakimdan Fabrika arazisine karadan kolaylikla gidildigi gibi ayrica mo-
tor ve kayikla denizden de ulasilabilir.

MORFOLOJI

Sahamiz cografi bakimdan, Marmara bdlgesinin Catalca-Kocaeli
kismina aittir. Arazinin mithim bir kismi diizliklerle isgal edilmistir.
Kuzeydogu-giineybat1 istikametinde ilerliyen Tahtal1 dere ve Asar de-
resi sahamizi ti¢ kisma ayirir. Burada yiiksek tepeler mevcut degildir.
Deniz kiyisindan igerlere dogru gidildikge rakimlar: artan birkag kii-
clik tepelere tesadiif edilir. Bunlar da: Marmara'ya yarimada seklinde
uzanan Mankafa burnu, Goztepe, Kanco tepe ve Enstitiiniin bulundugu
sirtlardir. Bunlarin i¢inde en yiiksegi 48 metre rakimli Kanco tepedir.
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Arazi sekilleri, jeolojik biinye ile siki sikiya ilgilidir. Kalker yapili
Kanco tepe ve Goztepe gibi yiikseklikler. Pliosen riisuplarindan mdite-
sekkil digerlerinden kolaylikla tefrik edilirler.

Kango tepe ile Mankafa burnundan gecen bir hat, sularin dogu ve
giineyde ikiye taksim oldugu sirttir. Enstitii binalarinin yaslandig: sirt-
lar da kuzeydogu - giineybat1 istikametinde yagmur sularini ikiye ay1-
rirlar.

Tahtali dere ve Asar deresi membalarini sahamizin uzaklarindan
alirlar. Baslangicta olduk¢a dik meyillerden akarlar. Fabrika sahasinda
dizluge gelince stiratlerini azaltirlar.

Bolgede Akdeniz'in tipik iklimi hdkimdir. Yani yazlar kurak, kis ve
ilkbahar yagishdir.

Flora umumiyetle fundaliklardan ibarettir. Bu nebatlar jeolojik biin-
ye ile ilgili olarak degisiklik arzederler. Toprak muhafazas: i¢in higbir
tedbir alinmadigindan, yagmur sular1 her sene satih topraklarini (top
soil) siiriikleyip gotiiriirler. Yalniz Bahgivancilik Enstitiisiine ait arazide
modern metodlarla meyve, sebze ve hububat ziraati yapilmaktadir.

JEOLOJI

I. STRATIGRAFi

Etiid sahamizda, yaslidan gence dogru asagidaki formasyonlar afl6-
re etmektedir.

A. Paleozoik
a) Arkozlar
b) Kuvarsit ve kuvarsit konglomeralar: {Ust Siliirien.
B. Mesozoik
Marnl ve greli kalkerler Trias.
C. Tersiyer
Cakalli kil ve killer. Pliosen.
D. Aliivyonlar
a) Kumlu altivyonlar.
b) Killi aliivyonlar.

Simdi bunlari sirasiyle tetkik edelim.



147
Arkozlar:

Sahamizda arkozlara, Kango tepenin kuzeyinde ince bir adese sek-
linde tesadiif edilir. Buradaki arkozlar, mor renkli, ince tabakali ve ¢ok
kiigiik elemanlidir. Bu sebepten mubhtelif jeologlar bu arkozun teshisin-
de hemfikir degildirler. Bazilarina gore bu aflorman kalkerlerin bir hid-
rotermal alterasyonu neticesidir. Bazi jeologlar da bu ince tabakalarin
hakiki arkoz oldugu fikrindedirler. Adese seklindeki afléorman ilk defa
tetkik edildigi vakit, hakikaten bir karar vermek giigtiir. Fakat demir-
yoluna paralel olarak acilan drenaj kanalinin zemini, su bulunmadig:
zaman tetkik edilecek olursa, burada arkozlarin mevcudiyeti giizel bir
sekilde miisahede edilir. Burada istikametin NE 28 ve meyilin de gii-
neydoguya dogru 45 derece oldugu tesbit edilmistir.

Arkozlar icinde tabakalanma istikametine dikey ve meyilli olmak
tizere iki eklem sistemi miisahede edilmistir.

Bu kiigiik aflormandan baska, Ismail aga agilinin bulundugu tepe-
nin hemen kuzeyinde, kuvarsitler altinda arkozlar goriliir. Bunlar hari-
ta disinda kaldigindan gostermek imkani olmamaigtir. Sahamizda aflore
eden arkozlarin kalinlig1 az olup 20 metreyi tecaviiz etmezler.

Kuvarsitler ve Kuvarsit Konglomeralari:

Ust Siliirienin altini arkozlarin, iist kismini da kuvarsitlerin teskil et-
tigini Istanbul civarinda yapilan eski etiidlerden biliyoruz. Sahamizdaki
kuvarsitlere, Istanbul - [zmit karayolunun kuzeyinde agillarin bulun-
dugu sirtta raslanir. Uzaktan bakildiginda arkozlarla ayn1 topografyay1
verdiginden teshisleri kolay degildir. Fakat arkozlar mor, kuvarsitler ise
kahverengi veya kirmizimtirak bir toprak ile 6rtiilii olduklarindan bu
husus dikkat edilirse birbirlerinden tefrik etmek kolaylasur.

Agillarin bulundugu tepelerin kuzeydekinde raslanan kuvarsit af-
lérmanlar1 daha ziyade konglomeray1 andirir. Halbuki, kiigiik bir dere-
nin ayirdig1 giineydeki sirtta kuvarsit halindedirler. Burada birkag san-
timetre kalinliginda kuvars damarlarina da tesadiif edilir.

Kuvarsitlerle arkozlarin miinasebeti, sahamizin hemen disinda mii-
sahede edilir. Topografik haritada E harfi seklindeki agilin bulundugu
sirtin hemen kuzeyinde arkozlar aflére eder. Kuvarsitler de bunlarin
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tizerine diskordan olarak otururlar. Kuvarsitlerin sahamizdaki kalinligi
ancak 40 metre kadardir.

Kalkerler:

Bolgemizde tesadiif edilen Paleozoik formasyonlarinin en genis yer
isgal edeni kalkerlerdir. Bunlar bilhassa Kang¢o tepede genis bir inkigaf
arzederler. Kalkerleri, alttan iiste dogru dort kisma ayirmak miimkiin-
diir:

1. Higbir tabakalanma gostermiyen masif kalkerler.

2. Kalin tabakali kalkerler.

3. Umumiyetle fosilli yumrulu kalkerler.

4. Lamine kalkerler.

Bu dort kisimdan son iiciinii, Kango tepenin batisinda agilmis tas
ocaklarinin ortadakinde gormek kabildir. Burada en altta kaim tabakali
kalkerleri, onlarin {istiinde konkordan olarak yumrulu kalkerleri ve en
tstte de yine konkordan olarak lamine kalkerleri gorebiliriz. Baz1 ki-
simlarda lamine kalkerler siste cok yakin bir biinye arzederler. Yumrulu
kalkerler Istanbul Devonunda raslanan klasik yumru gekillerini verirler.
Bu kalkerler Kango tepenin kuzeydogu yamacinda bir¢ok mercan fosili
ihtiva ederler. Ayn1 zamanda Kango tepenin dogusundaki tas ocakla-
rinda da yumrulu kalkerlerin mercan fosili ihtiva ettigi tarafimizdan
tesbit edilmistir. Bir farkla ki, batida umumiyetle koloni halinde mer-
can fosilleri bulundugu halde, dogudaki tabakalarda daha ziyade tek
tek mercan fosili goriiliir. Bu fosiller kolaylikla determine edilemiyecek
durumdadirlar.

Masif kalkerler ancak Kancgo tepenin giineybatisindaki halen isletil-
mekte olan bir tas ocaginda goriilebilir. Kango tepedeki Devon kalker-
leri giineybat1 istikametinde ilerliyerek Pliosen altina diskordan olarak
dalarlar. Kuzeydeki kontaktlar1 da yukarda bahsedilen arkoz adesesi iis-
tiine diskordan olarak otururlar.

Kango tepeden gilineybatiya dogru gidildigi vakit, kalkerlerin eroz-
yona fazla méruz kaldiklar1 ve bu yiizden tatl bir topografya arzettikleri
tesbit edilmistir. Diger sahalarda Devon kalkerleri ile Pliosen veya bas-
ka formasyonlar arasindaki hudut kolayca tefrik edildigi halde, burada
ancak nebat ortiistindeki farktan anlagilir. Nitekim Devon kalkerleri tis-
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tiinde fundaliklar inkisaf ettigi halde, Pliosene ge¢ince bunlarin yerine
geven'e benziyen bagka bir nebat Ortiisii kailin olur.

Devon kalkerlerini sahamizin giineyinde Goztepe'de de miisahede
etmek kabildir. Buradaki kalkerler daha ziyade, lamine kalker grupuna
girer.

Butiin Devon kalkerleri kalsit damarlarini ihtiva ederler. Bilhassa
bu damarlar, masif kalkerlerle kalin tabakali kalkerlerde iyi tekdmiil et-
mislerdir.

Devon kalkerlerinin kalinlig1 yer yer degisir. Vasati olarak 20 metre
ile 200 metre arasinda oldugu kanaatindeyiz.

Trias Marnli ve Greli Kalkerleri:

Etiid sahamizin glineybati ucundaki Mankafa burnunu tegkil eden
riisuplarin Trias yasinda oldugunu saniyoruz. Mankafa burnunun ist
kismi bir «overburden» ile ortiilii oldugundan bir sey gérmek miimkiin
degildir. Fakat burnun giiney sahilleri lodos olmiyan havalarda incele-
necek olursa soyle bir profil miisahede edilebilir:

1. En altta greli, aralarinda marn bandlar1 bulunan, bazan siste ben-
zer bir durum arzeden kalkerler. Bu kalkerler tisttekilere nispetle yumu-
saktir ve bir takim fosilleri ihtiva ederler. Bu fosiller tayin edilebilir bir
durumda olmamakla beraber, Anadolu'da umumiyetle tesadiif ettigi-
miz Diplopor'lar1 andirirlar. Igte bu sebepten Mankafa burnunu Triasa
ithal ettik.

2. Daha iistte bir takim lamellibrans maktalarina benziyen fosilleri
havi, orta kalinlikta oldukga sert kalkerler mevcuttur. Bu seviyenin kal-
kerleri giineybat1 Anadolu'da goriilen Trias kalkerlerine benzerler. Az
miktarda kalsit damarlar1 miisahede edilir. Bazi seviyelerde siderolitik'e
misabih tesekkiiller nazar1 dikkati ceker.

Pliosen Cakilli Killeri:

Kalkerlerden sonra en genis araziyi isgal eden formasyon Pliosen-
dir. En vasi tekdmiiltinii Enstitii binalarinin dayandig sirtlarda bulur.
Diger taraflarda daha eski formasyonlarin yamaglarinda kendini goste-
rir. Tath bir topografya arzetmesiyle kolayca eski tesekkiillerden tefrik
edilir. Yalniz Aliivyon ile Pliosen arasindaki hududu kat1 olarak kes-
tirmek kabil degildir. Ekseriya diiz sahalarin nihayete erip tatli meyilli
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arazinin basladig: hatt: hudut olarak kabul etmek en dogrusudur.

Pliosen riisuplar1 Fabrika sahasinda umumiyetle killerle temsil edil-
mistir. Yalniz tist kisimda altere olmus ¢akillara tesadif olunur. Tipik
iki Pliosen maktai, kuzeydeki karayolu yarmasi ile, demiryolunun saha-
miza dahil oldugu bat1 kesimindeki yarmada goriiliir. Burada soyle bir
kesit mevcuttur:

1. En tstte 0,50 metre kalinliginda bir kil tabakasi.

2. Daha altta altere olmus kiregli ¢akillar1 ihtiva eden, 2 metre kalin-
liginda, oldukg¢a sert bir konglomera tabakasi.

3. En altta sert killer.

[stanbul civarinda ve bilhassa Belgrad ormanlarinda goriilen iri
cakilli Pliosene burada raslanmaz. Bu tesekkiillerde tabaka meyil ve
istikametlerini 6l¢gmek hemen hemen miimkiin degildir. Yalniz bazi
yarmalarda ¢akilli seviyelerin isaretledigi ufki stratifikasyon miisahede
edilir. Béylece daha eski formasyonlar {izerine diskordan olarak otur-
dugu meydana ¢ikar. Kalinliklar: sabit degildir. Diger tesekkiillerle te-
mas ettigi, kisstmlarda birkag metre kadardir. Fakat aliivyonlarin altinda
70-80 metre kadar oldugu gerek Fabrika arazisinde gerekse komsu sa-
halarda yapilan mubhtelif sondajlardan anlagilmistir.

Aliivyonlar:

Biitiin diizliikler aktiiel bir formasyon olan Aliivyonlarla ortilidiir.
Bunlari iki kisimda miitalda etmek lazimdir. Istanbul-izmit karayolu-
nun kuzeydogusunda kalan kisimda kumlar, giineybatisinda da Kkiller
hakimdir. Biitiin bu riisubat akar sularin yakin zamanlarda siiriikleyip
getirdigi tesekkiillerdir.

Kumlu kisimlar Karayollar: idaresi tarafindan isletilerek yol malze-
mesi olarak kullanilmistir. Bu ylizden topografik haritada goriilen genis
cukurluklar meydana gelmistir. Killi kissmlar daha ziyade ziraate elve-
rislidir. Bu sebepten Bahg¢ivancilik Enstitiisti faaliyetini bu sahaya inhi-
sar ettirmistir. Killi aliivyon diye ayirdigimiz sahalarda yer yer kumlu
sahalar da mevcuttur. Bunlara bilhassa 1 numarali su sondajinin bulun-
dugu mevkide tesadiif edilir. Kum taneciklerinin ebad1 1-3 mm civarin-
da olup, insaatgilar tarafindan disli kum tabir edilen sinifa dahildir.Bu
kumlu tabakanin kalinlig1 hi¢bir yerde 5-6 metreyi tecaviiz etmez.
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Aliivyonlar hakkinda en iyi bilgi sondaj loglarindan elde edilebilir.
Gerek su temin etmek, gerekse temel etiidii gayesiyle yapilan muhtelif
sondajlarda, killerin hdkim oldugu fakat 18-26 metreler arasinda bir ¢a-
kill1 seviyenin mevcudiyeti tesbit edilmistir. Sondajlardan biri 60 met-
reye kadar ilerletildigi halde kilden baska materyele tesadiif edilmemis-
tir. Muhtelif noktalarda rezistivite metodu ile yapilan elektrik sondajlar1
da bu killerin hemen her yerde mevcut oldugunu gostermistir. Fakat
biitiin bu gevsek materyeli Aliivyon olarak kabul etmek dogru degildir.
Kanaatimizce iistteki ilk 30 metreyi ve hatta bazi kesimlerde daha ince
bir kismi aliivyon olarak almaly, alttaki killi seviyeyi de Pliosene birak-
malidir.

VOLKANIZMA

Sahamizda higbir volkanizma faaliyetine tesadiif edilmemistir.

II. TEKTONIK

Etiid edilen sahanin gayet dar bir bolgeye inhisar etmesi dolayisiyle
genis tektonik problemlerin miinakasa edilmesine miisait degildir. Tek-
tonik hareketlerin rollerini en giizel Kango tepede gormek kabildir. Bu
tepenin kuzey-giiney dograltulu bir katinakis seklinde olusu, Hersinien
iltivalarinin bir neticesidir. Halen miisahede edilen iltiva sekli ise genel
olarak bati-dogu istikametlidir. Bu da daha geng¢ olan Alp iltivalar sa-
yesinde meydana gel-mistir.

Kanco tepe ortada bir senklinal ve kenarlarda iki antiklinal ile ti¢
kisma ayrilmistir, Antiklinal ve senklinal mihverleri arasindaki mesafe
¢ok azdir.

Arkoz ve kuvarsitler ¢ok dar bir sahada aflore ettiklerinden, bunlar
tizerinde fazla bir olay miisahede edilememistir. Mamafih, Hersinien ve
Alpin orojenezinin bu formasyonlar1 da igine aldig1 siiphe gotiirmez bir
hakikattir.

[stanbul Bélgesinde gérmiye alistigimiz «fay mozaiki» hali sahamiz-
da mevcut degildir. Yalniz Kango tepenin giineybatisindaki tas ocak-
larinda, Devon kalkerleri icinde, aralarindaki mesafe 7-8 metre kadar
olan iki fay tesbit edilmisse de bunlardan ancak birisi haritaya intikal
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ettirilebilmistir. Trias marnli ve greli kalkerleri sahamizda batiya dogru
meylederler. Bunlarin kuzeyde Pliosen altinda kuzeybatiya dogru bir
meyil kazanarak bir antiklinal meydana getirmis olmalar1 diistiniilebi-
lir. Bu takdirde Devondaki iltivalanma mihveri ile, Triastaki iltivalanma
mihveri arasinda takriben doksan derecelik bir ac1 tesekkiil eder. Bu
durum Istanbul Jeolojisinde ¢ok goriilmektedir. Bu hadiseyi kiymetli
arkadasimiz Prof. I. Enver Altinli, bir enterferans ile izah etmektedir.
Sahamizdaki Pliosen daima sakin ge¢mistir. Burada hig bir iltivalanma
veya faylanma olay: tesbit edilememistir.

INSAAT MALZEMESI

Bolgemiz insaat malzemesi bakimindan da olduk¢a zengindir.
Kanco tepeyi teskil eden kalkerler yapi tasi olarak kullanilabilirler. Ne-
tekim burada bir¢ok tas ocaklarinin bulunusu bu hususun bir delilidir.
Fakat ciddi bir insaatta kullanilmadan evvel su tecriibelere tabi tutul-

malidir:

1. Asinma deneyi (abrasion test) yapilmasi ve zayiat yiizde 40 m altin-
da ¢iktig1 takdirde kullanilmalidir Mamafih kalkerlerin goriiniisii netice-
nin miispet ¢ikacagi hakkinda bir fikir vermektedir.

2. Eger Cayirova, don mintakas: olarak kabul ediliyorsa, yani don ya-
pan giinlerin bir senedeki miktar1 muayyen bir haddi asiyorsa ayn1 kal-
kerler sodyum siilfat ile dona mukavemet tecriibesine tabi tutulmali ve

burada da zayiat ytizce 12 den az ise kullanilmalidir.

Kalkerler bol kalsit damari ihtiva ettiginden, ayrica kire¢ yapmiya da
elveriglidirler.

Trias kalkerleri ve Goztepe'deki kalkerler insaat malzemesi olarak kul-
lanilamazlar. Karayolunun kuzeyindeki kumlar, beton kumu olarak kulla-
nilmiya elverisli degildirler. Fakat kalker miciri ile karistirip muayyen bir
graniilometri elde ettikten sonra yol malzemesi olarak kullanilabilir.

Sahildeki kumlar, halen civardaki insaata tasinmaktadir. Biz sahsen
bunlarin herhangi bir insatta kullanilmasi taraftar1 degiliz. Zira ihtiva
ettikleri moliisk kabuklar1 ve sair yabanci maddeler yiiziinden Tiirk

normlarina uygun degildirler.
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CAYIROVA PENCERE CAMI FABRIKASI ARAZISININ
HIDROJEOLOJIK ETUDU

GIRIS

Kocaeli Vilayetinde, Gebze ile Tuzla istasyonlar1 arasinda, Cayiro-
va mevkiinde bir Pencere Cam1 Fabrikasi ingasina karar verilmis ve bu
Fabrikanin su ihtiyacinin nereden ve nasil karsilanacagini tesbit etmek
gayesiyle bir hidrojeolojik etiid yapilmistir. Bu etiid i¢in evvela mintaka,
jeolojik bakimindan umumi olarak incelenmistir. Bu toplu etiidde bii-
tiin jeolojik formasyonlar detayl bir sekilde tetkik edilmistir. Aliivyon-
lar tizerinde bu nevi ¢aligmalar bir netice vermediginden, Aliivyonlar
da elektriki rezistivite metodu ile gézden gegirilmistir.

Bu raporda jeolojik formasyonlardan detayli olarak bahsedilmiye-
cek, yalniz hidrojeoloji bakimindan kiymetlendirilecektir. Jeoloji baki-
mindan fazla bilgi edinmek istiyenlere, bu etiidiimiize takaddiim eden
raporu tetkik etmelerini tavsiye ederiz.

SAHAMIZIN HIDROJEOLOJIK KARAKTERI

Etiid edilen saha, etrafi 30-50 metre irtifainda sirtlarla ¢evrili bir
vadi tabanidir. Bu vadiyi Asar deresi ve Tahtali dere adinda iki akarsu
kat'ederler. Her iki derenin etiid sahamizdaki beslenme havzas: takri-
ben 3 km? dir. Sahamizin digsinda da takriben 32 km? lik bir beslenme
havzasina maliktirler. Boylece biitiin havzai miyahiye 35 km? lik bir yer
isgal eder.

Derelerin katlettigi vadi taban1 umumiyetle kil ve kum karigimin-
dan tesekkiil ettiginden, yagmur sularinin bir kismini kolayca yeraltina
gegirirler. Buna mukabil yamaglarin ekserisi Pliosen killeri veya kuvar-
sit konglomeralar: gibi olduk¢a ernpermeabl riisuplarla ortiilii bulun-
dugundan yeraltina fazla su birakmazlar.

Keza sahamizda kalin bir bitki ortiisii veya orman bulunmadigin-
dan yagmur sularinin aliivyonlar i¢ine sizmiya vakit bulamiyan kisim-
lar1 denize akip giderler.

Asar ve Tahtal1 derelerin debilerinin mevsime gore degistigi iklim
icabi bir olaydir. Mart ve Nisan aylarinda azami su ihtiva ederler. Eyliil
ve Ekim aylarinda da kuru denilebilecek kadar az su ihtiva ederler.
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FORMASYONLARIN HIDROJEOLOJIK BAKIMDAN INCELENMESI

Jeolojik etiidde belirtildigi vechile Fabrika sahasinda yashidan gence
dogru su formasyonlar mevcuttur:

1. Arkozlar.

2. Kuvarsitler.

3. Devon kalkerleri.

4. Trias marnli ve greli kalkerleri.
5. Pliosen teresstibati.

6. Altivyonlar.

Arkozlar:

Kango tepe kuzeyinde kiigiik bir adese halinde tezahiir eden arkoz-
lar, gerek viisatlar1 ve gerekse ¢ok siki dokulu olmalarindan hidrojeoloji
bakimindan hig bir kiymet ifade etmezler. Bu teressiibat, Kocaeli yar1-
madasinin diger taraflarinda, bilhassa Bostanci'nin kuzeyinde genis bir
inkisaf sahas1 meydana getirdigi halde, burada bile yeralt: suyu baki-
mindan fakir oldugu mubhtelif etiidler neticesinde sabit olmustur. Ar-
kozlar, ancak sizint1 halinde birkag kii¢iik memba verirler. Sahamizdaki
arkozlarda bu kii¢iik membalar dahi mevcut degildir.

Kuvarsitler:

Kuvarsitler, arkozlara nispetle bir dereceye kadar su ihtiva edebi-
lirler. Catlak sistemi bu formasyonda biraz daha inkisaf etmistir. Fa-
kat, etlid sahamizda, agillarin bulundugu tepede aflére eden kuvarsitler
okadar kiigiik bir bolgeyi isgal ederler ki, bunlardan su elde etmek asla
akla gelemez.

Devon Kalkerleri:

Kalkerler, bundan evvel gozden gegirilen iki formasyona nazaran
daha verimlidirler. Catlaklarin mevcudiyeti, yagmur sularinin kolayca
derinlere inmesine ve bildhara membalar halinde arz sathina ¢ikmasina
yaramaktadir. Fakat bu ¢atlak sistemi muayyen bir kaideye tabi olarak
tekamiil etmediginden, herhangi bir sondajin hangi derinlikte bir su ta-
bakasini kesecegi ve buradan ne kadar su alinacagi sdylenemez. Boyle
mintakalarda ancak mevcut membalari, usuliine uygun sekilde kapte
ederek istifade etmek yoluna gitmelidir. Etiid sahamizda, bu karakterde
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yalniz bir memba mevcuttur. Kango tepenin bati yamacinda meydana
¢ikan bu membadan halen Bahcivancilik Enstitiisii istifade etmektedir.
Debisi takriben 5 It/san. dir. Mahallinde yaptigimiz ankete dayanarak,
membain veriminin hi¢bir mevsimde degismedigini soyliyebiliriz.

Bu membain sithunetinin 15 derece civarinda oldugunu ve her
mevsimde bunu muhafaza ettigini nazari itibara alacak olursak., en ¢ok
30-40 metre derinlerden gelmekte oldugu tahmin edilebilir. Zira satha
yakin olsaydi, suyun sithuneti havanin sithunetine uyarak tebeddiilat
gosterecekti. Cok derinlerden geldigi takdirde de arzin i¢ sithunetinin
tesiriyle (kaplica sularinda oldugu gibi) sicak olmasi icabederdi.

Bu membain bulundugu yere iki in¢ kapasitesinde bir motopomp
yerlestirilmistir. Tulumba hi¢ durmadan ¢alistirildig1 halde suyu yene-
memektedir. Bu da suyun debisi hakkinda ayrica bir fikir vermektedir.

Trias Marnl ve Greli Kalkerleri:

Yalniz Mankafa burnunda meydana ¢ikan bu formasyon ¢ok kii¢iik
bir sahada bulundugundan ve biinye itibariyle marnli oldugundan hig
su ihtiva etmezler. Binaenaleyh buradan da herhangi bir sekilde su te-
dariki diistiniilemez.

Pliosen Killeri:

Ilgili jeolojik etiidde detayli bir sekilde izah edildigi vechile Pliosen,
sahamizda tist kisimlar1 az miktarda ¢akil ihtiva eden kil ve alt kismi da
tamamen sert killerle temsil edilmistir. Durum bdyle olunca bu tesek-
kiilden su beklenemez. Fakat bu formasyon bizzat su ihtiva etmemekle
beraber, mintakamizin hidrojeolojisinde miithim rol oynarlar. Bu hu-
susu izah edelim: Enstitli binalariin bulundugu sirtlarda aflore eden
Pliosen killeri, aliivyonlarin altinda da devam ederler. Durumun bu se-
kilde oldugu, muhtelif sondajlarla sabittir. Binaenaleyh altivyonlar i¢ine
sizan yagmur sular1 veya dere tabanindan derinlere inen sular, Pliosen
killerine tesadiif edince seyirlerine devam edemeyip o seviyede kalir-
lar. Eger aliivyonlarin altinda bu kesif kil tabakasi mevcut olmasaydi,
alitvyonlar tamamiyle Devon veya Trias kalkerleri {izerine oturacaklar-
di. Bu takdirde belkide, biraz sonra bahsedecegimiz altivyon sularindan

istifade etmek imkéani bulunmiyacakti. Demek ki Pliosen tesekkiilleri,
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dogrudan dogruya olmasa bile endirekt olarak su tedariki bakimindan

mithim bir mevki isgal etmektedirler.
Aliivyonlar:

Biitiin diizliikleri isgal eden aliivyonlar, Fabrika sahas1 iginde verim-
li su elde edilecek yegane formasyondur. Aliivyonlarin ilk kiymetlen-
dirilmesi, tarafimizdan elektriki rezistivite metodu ile yapilmistir. Bu
etiidlere gore: iistte bazi kisimlarda birkag metre kalinliginda bir kum
tabakasi, sonra bir killi kum ve 18 inci metre civarinda da bir disli kum
tabakasinin bulundugu gorilmiistiir. Elektrik sondajlarina adi kuyular
civarinda da devam edilmis ve bu kuyularin tistteki kum tabakasi icinde
acildig: gortilmiistiir. Bu sebepten etiid sahamizda mevcut biitiin kuyu-
larin verimleri ¢ok diisiiktiir. I¢lerinde 1 It/san. su veren hemen hemen
hi¢ mevcut degildir. Binaenaleyh fazla su elde edebilmek i¢in kuyu ku-
turlarinin ¢ok genis tutuldugu nazar1 dikkati celbetmistir.

Aliivyonlarin kalinlig1 4zami olarak 35 metre civarindadir. Bu raka-
mu1 etiildiimiiz esnasinda yapilan sondajlara dayanarak soyliyebiliriz. Bi-
naenaleyh agilacak artezyen kuyular1 hi¢cbir zaman bu derinligi tecaviiz
etmemeli, yani Pliosen igine girmemelidir.

Altvyonlar icinde birkag su tabakasinin mevcut oldugu, yine bu
sondajlardan anlasilmistir. Fakat bunlarin en verimli olan1 disli kumlar:
ihtiva eden, binnetice porozitesi yiiksek olan 18-26 metreler arasindaki
seviyedir.

Altivyon teressiibatinin denize yaklastik¢a daha ince malzeme ih-
tiva etmesi tabiidir. Zira alivyonlar: tersip eden eski sular, denize
yaklastik¢a siiratlerini azaltacaklarindan, uzaklarda kalin malzeme ve
deniz civarinda da ince zerreli malzeme tersip ederler. Ayrica vadi igin-
de kuzeye yani membaa dogru ilerlendikge de aliivyonlarin kalinlig:
azalacaktir. Iste bu iki faktoriin tesiri nazari itibara alinarak artezyen
sondajlar1 ne sahile ¢ok yaklastirilmig ve ne de ¢ok uzaklastirilmistir.
Mutavassit bir sahada icra edilmistir. Sonunda da memnuniyet verici
neticeler alinmistir.

NETICE VE TAVSIYELER

Yukarda izah ettigimiz miisahedelere dayanarak su bakimindan en
verimli formasyon olan aliivyonlarda ti¢ kuyu agilmistir. Kapasiteleri
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birbirine yakin olan bu kuyulardan Fabrikanin ihtiyacini karsiliyacak
su elde edilmistir, Istikbalde ihtiyaglar arttig1 takdirde ayni esaslar da-
hilinde bagka kuyular da agilabilir. Yalniz bu defa yeni kuyular agilirken
su ihtiva eden tabakadaki kumlarin graniillometresi nazari itibara ali-
narak, kuyularin mevkileri birbirine tedahiil etmiyecek sekilde tesbit
edilmelidir.

Not: Bibliyografya Ingilizce makalenin sorumdadir.

Nesre verildigi tarih 6 Mart, 1961



GENERAL GEOLOGICAL STUDY OF THE
WINDOW-GLASS WORKS SITE AT
CAYIROVA

Galip OTKUN
Fazil I. Verdi and Sons Construction and Drilling Co., Ankara

SITUATION

The area in question is situated within the limits of the Province of
Kocaeli (Izmit), between the railway stations of Tuzla and Gebze (the
Works site actually lying along the shores of the Gulf of Izmit, at the
eastern extremity of the Marmara Basin). This site comprises some of
the grounds originally owned by the Florists Institute of the Ministry of
Agriculture, as well as some state property to the east of the said Insti-
tute, and amounts to some 5 km?.

The site is delimited to the north: by the Istanbul-Izmit Highway
and by Ismail's stable; to the east: by the Kanco Tepe Hill and the ridge
forming its prolongation; to the south: by the Marmara Sea and the Eti-
bank Transformer Station; to the west: partly by the Marmara Sea and
partly by the Federal Trucks Company grounds.

The Haydarpaga-izmit railway running almost parallel with the Is-
tanbul-Izmit newly constructed highway pass through the site grounds
and thus constitute excellent means of transportation for the works to
be. The site can thus be easily reached both by land through the afore-
said ways as well as by motor-boat by sea.

MORPHOLOGY

From the geographical point of view, the area forms a part of the
Catalca-Kocaeli sector of the Marmara region. The greater part of the
site constitutes a flat plain. The Tahtah Dere and Asar Dere creeks flow-
ing from NE to SW cur the grounds into three sectors. There are no
hills of considerable height here. As one proceeds from the shore to
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the inland, there are several hills with gradually increasing elevations.
These are: the Mankafa Promontory, Goztepe Hill, Kango Tepe, and the
hillsides on which the Florists Institute is situated. The highest of all
these is the Kango Tepe with an elevation of 48 m above sea level.

The morphology of the area is closely related to its geological make-
up. The Kango Tepe and Goztepe hills being made up of hard massif
limestone, can easily be distinguished from the other hills and hillsides
which are composed of Pliocene sediments.

A line following the general direction of the ridges of Kan¢o Tepe
and Mankafa hills forms a divide for the run oft waters in E and S. The
hills on the southern sides of which the Florists Institute buildings are
found, make another divide for the rain waters in the NE-SW direction.

The Tahtali Dere and Asar Dere creeks start from far away ravines
outside of the site grounds. They proceed in steep grades at the outset;
but slow down to sluggish waters within the site limits.

A typical mediterranean climate is predominant in this region: i.e.,
the summers are long, dry, while the springs and winters are rainy sea-
sons.

The vegetation is, generally speaking, of bushy (maquis) character.
The flora has much to do with the geological formations on which it
grows and hence varies accordingly. As no measures for land conserva-
tion are taken, the rains carry away much of the top soil every season.
Modern methods of gardening for fruit and vegetable growing as well
as for cereal farming are being applied at the local Florists Institute, with
particular attention for schooling young pupils.

GEOLOGY

The following formations, given in the order of their ages outcrop
within the bounds of the grounds under consideration:

A. Paleozoic
a) Arkoses ) {Upper Silurian

b) Quartzites and their conglomerates
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B. Mesozoic

Marly and sandy limestones Triassic
C. Tertiary
Clayey gravels and loams Pliocene

D. Quaternary

a) Sandy alluviums

b) Loamy alluviums
We shall now consider these In the same sequence.
The Arkoses:

These are met in this area, at the northern side of Kango Tepe in the
form of a lenticular outcrop. The The arkoses here are purple-colored,
thinly bedded and fine-grained, For this reason different geologists do
not agree in their identification. According to some, this outcrop is a
hydrothermal alteration product of the limestone in the vicinity, others
think that they are real arkoses. With this lenticular outcrop seen for the
first time it is hard to decide as to its nature. But If the draining canal
along the railway is closely inspected when this is not filled with water,
it is possible to observe the presence of the arkoses with certainty. The
strike of the beds here is NE 28% and the dip 45° to the SE,

Two joint systems have been observed in these arkoses, one being
perpendicular to the bedding strike direction and the other oblique.

Besides this small outcrop, the arkoses can also be found beneath
the quartzites immediately N of the Ismail Aga Fold (stable). It has been
impossible to indicate these, as they remain outside of the topographic
map. The thickness of the arkoses outcropping in this area is quite lim-
ited and does not exceed 20 meters.

The Quartzites and their Conglomerates:

We already know from the studies made in the Istanbul region, that
the arkoses constitute the lower part and the quartzites the upper part
of the Upper Silurian Series. The quartzites are to be seen N of the Is-
tanbul-Izmit Highway, on the slope where the folds (stables) are found.
When looked upon from the distance, they cannot be easily identified
as they form the same topographic features. However, the arkoses are
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covered with purple top soil, while the quartzites give a brown or red-
dish soil, and so if noticed they can easily be distinguished.

The quartzite outcrops met N, to the Ismail Folds, rather resemble
the conglomerates. However, they are seen in the form of quartzites on
the slopes that are set apart by a small creek. Some quartz veins of a few
centimeters thickness are also found here.

The relationship of the quartzites with the arkoses is readily observ-
able outside of our site grounds. The arkoses outcrop immediately N of
the slope where the E-shaped Fold is situated on the topographic map.
The quartzites lie on these unconformably, the thickness of these within
the limits of our area is only some 40 meters.

The Limestones:

These occupy the greatest area among the Paleozoic formations of
the site grounds. They are especially well developped in Kango Tepe. It
is quite possible to distinguish four different kinds of limestones within
this series:

1. The massive limestones with no bedding whatsoeve.

2. Limestones with quite thick bedding.

3. Concretionary limestones being generally fossiliferous.
4. Laminated calcareous beds.

The latter three kinds of the limestone series can be seen in the me-
dian quarry newly opened W of the Kango Tepe. One can easily see the
thick-bedded limestones lying over them conformably and the lami-
nated calcareous beds overtopping all the rest, again conformably. The
laminated calcareous beds exhibit a schistose nature. The concretionary
limestones have the look of the classic concretionary limestones usually
met in the Istanbul district Devonian beds. These limestones include
many coral fossils, as has been found out by this occassion. There is
one reservation to be made, however, and that is that these are found
in colonies at the western sector, while they are met individually in the
eastern sector. They are met here, however, in a state as to be hardly
determinable if ever at all. The massive limestones are only to be seen
in a presently operating quarry SW of the Kango Tepe hill. The Devo-
nian limestones proceed in SW direction and plunge unconf ormably
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beneath the Pliocene beds. Their northern contacts also lie unconform-
ably over the above-mentioned arkose lens.

When one proceeds from Kango Tepe to the SW, the limestones are
exposed to a higher degree of erosion and their configuration exhibits
a milder topography. While it is possible to distinguish the boundary
between the Pliocene and the rest of the formations, this is only possible
by the aid of the vegetation on the Devonian limestones, while when it
comes to the Pliocene, a wholly different flora covers this formation,
comprising some thistles and some other herbaceous plant forms.

It is also possible to see the Devonian limestones S of our area Goz-
tepe. These limestones are included within the laminated group of the
limestones.

All the Devonian limestones include calcite veins. Such are to be
seen to have a fairly good development among the massive and thickly
bedded limestones, especially.

The thickness of the Devonian limestones greatly varies locally; on
the average we are of the opinion that they can vary between 20 and 200
meters in thickness.

Marly and Sandy Limestones of Triassic Age:

We are of the opinion that the sediments forming the Mankafa
Promontory (SE extremity of our area) are of Triassic age. The upper
part of the Mankafa Promontory being covered by an overburden it is
not possible to see anything. But if the southern shores of the small
peninsula here are inspected closely enough, at good weather when no
southerly winds blow against the shore-line, the following profile can
be distinguished:

1. In the lowermost section, limestones of an occasionally schistose
character interbedded with marly layers. These are softer in comparison
to those on top, and contain some fossil remains. Although these fossils
are not in a determinable state, they remind us of the Diplopora usually
met in Anatolia. For this reason we have included Mankafa Peninsula
within the Triassic formation.

2. Further above, limestone beds of medium thickness as well as
of considerable hardness are encountered including fossils reminding-
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some Lamellibranchia sections. The limestones of this horizon remind
of the SW Anatolian Triassic limestones. Few calcite veins are observa-
ble. In some horizons, formations of siderolithe draw our attention, too.

Pliocene Loams with Gravels:

The formation occupying the next largest area after the limestones
is the Pliocene. This attains its most extensive development at the slopes
where the Florists Institute is located, It also outcrops on the foot-hills
of the older formations. This can easily be identified with its milder top-
ographic features from the older formations. The only boundary which
cannot be clearly defined is that between the recent alluviums and the
Pliocene. This is usually where the flat plain abuts against the mild
grades of the adjacent slopes.

The Pliocene sediments are usually represented at the Works site
with loams (or clays). Weathered gravels are met only on the upper lay-
ers of this formation. Two typical Pliocene sections are to be seen at the
highway cut to the N of the site and at a point where ihe railway enters
the Works grounds at the western limits. Here one can observe the fol-
lowing layers in the section:

1. A layer of loam at the top, of 0.50 m thickness.

2. Below those a fairly hard conglomerate of 2.00 m thickness

containing altered limestone gravels.

3. Yellow loams, underlying all the others.

The coarse-gravelled Pliocene, seen elsewhere in the surroundings,
of Istanbul and particularly at the Belgrade Forest, was not met here. It
is not possible to measure the dip and strike of the layers in this forma-
tion, A clear horizontal stratification can be observed, however, in the
gravel layers of some cuts. They can thus be seen to overlay the older
formations with an angular unconformity. Their thickness is not con-
stant. They are about a few meters thick where they touch the other
formations. However, drill-holes, made at the site grounds as well as
on adjacent localities, have shown that their total thickness amounts to
some 60-70 m below the Quaternary alluviums.

Alluviums:

All the flat plains and valley bottoms are filled and covered with al-
luviums which represent the most recent formation. We have to consid-
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er these alluviums in two separate kinds: those found NE of the Istan-
bul - Izmit highway in which sand is the predominant constituent, and
those in which the loams form the dominating constituent and found
SW of the same highway. Both are detritic sediments carried by recent
waters running from the surrounding slopes towards the sea.

The sandy sediments have been quarried by the Highways Admin-
istration and used in the construction of the nearby roads. Many wide
pits have thus been made, as can be seen on the topographic map.

The loamy sediments form better ground for agriculture. The
Florists Institute has thus concentrated its efforts in cultivating such
ground with advantage. In areas that are defined as loamy alluviums,
sandy sediments may also be seen locally. Such a patch of land may be
seen at the water well location No. 1. The size of the sand grains is about
1 -3 mm and is included in the «coarse sand» category of the building
technicians. The thickness of this sand layer is not more than 5-6 m at
any point explored.

Information concerning the alluviums may be obtained by studying
the logs of the drills made in the Works site. These drills, made for the
purpose of obtaining ground water and for the testing of the grounds
where the buildings will be erected, have shown that the clays or loams
are predominant, but that a gravel layer is usually met between 18-26
m depth from the surface, or ground level. One of the drill-holes was
extended to 60 m depth below surface and ran entirely through clays.
Drill-holes made at various points of the site by the resistivity method,
have also shown the presence of these loamy layers within the depths
surveyable. However, it is not correct to accept all the unconsolidated
material as alluvial. We are of the opinion that some 30 meters (or even
less in some points) of the upper layers of this loose material may be
accounted to the alluvial, the lower horizon of the yellowish or flaggy
clays should be taken to belong to the Pliocene formation.

VOLCANISM

No volcanic activity of any denomination has been detected within
the limits of our area.
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TECTONICS

As the site under consideration is quite limited in area, it is not per-
missive and so out of place to undertake a discussion of the tectonics of
the region in a wider scope. However, the effect of the tectonic move-
ments in this area can best be seen at Kango Tepe. The elliptic form of
this hill, elongated in N-S direction is a result of the Hercynian fold-
ing. The direction of folding actually observed is E-W. This has resulted
from the Alpine folds which are of a more extensive nature.

The Kanco Tepe is divided into three sectors with a median syncline
and two lateral anticlines. The distance between the syncline and anti-
cline axes is very limited.

As the arkoses and quartzites outcrop in a very restricted area, it
is hard to interpret their tectonic position as no sufficient observation
could be made. However, there is no doubt that the Hercynian and Al-
pine movements must also have affected these formations.

In our area, there is no fault mosaic that we are accustomed to find
in Istanbul region, only in the quarries opened in Devonian limestones,
at SW of Kango Tepe, we observed two small faults which are located 7
or 8 meters far from each other. We could only map one of them.

The Triassic marly and sandy limestones dip westward in this area.
It is possible that these gain a NW dip to the N and below the Pliocene
so that they may have an anticlinal structure abutting in our area. In
this case3 a divergence may result amounting to some 90° between the
Devonian axis of folding and that of the Triassic, This relationship is
actually often met in the tectonics of the Istanbul region. This is inter-
preted as an interference by our friend Prof. Dr. I. E. Altinli.

The Pliocene in our area remains undisturbed. There has been seen
no trace of any folding or faulting in this formation.

BUILDING MATERIALS

The area under consideration is also rich from the point of view
of building materials. The limestones, of which Kan¢o Tepe is made
up, can be used as building stone with much advantage. The quarries
already in question verify this most eloquently. However, these rocks
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should be subjected to the following tests before actually being used for
any serious building purpose:

1. An abrasion test should be carried out; in case the loss is below 40
% they can be used with certainty. In any case the limestone appears to
be convenient for masonry work.

2. In case Cayirova is accepted to be a freezing region, i. e. if the
amount of freezing temperature persists over a certain number of days
per year, the same limestones should be put under the resistance test,
with sodium sulphate, and the rocks may be used only then if the loss
is less than 12 %.

As the limestones include many calcite veins they are suitable for
the production of building lime.

The Triassic limestones and those at Goztepe cannot be used for
building purposes.

The sands to the N of the highway cannot be used for making con-
crete either. However, if mixed with limestone crushings and if a certain
appropriate granulometric size is observed, it may serve for road build-
ing with convenience and much advantage.

The sands of the beach are being already explored for constructional
purposes in the vicinity. We are not of the opinion to use them for any
building purposes. They would not meet the Turkish standard require-
ments due to the presence of Molluscae shells and other foreign debris.
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HYDROGEO - HYDROGEOLOGIGAL STUDY OF THE
WINDOW-GLASS WORKS SITE AT CAYIROVA

INTRODUCTION

In connection with a new Window-Glass Factory, which is under
construction at Cayirova— between the railway stations of Gebze and
Tuzla, within the limits of the Province of Kocaeli — the present hy-
drogeological study has been carried out in order to find out the source
and means of supplying the water needs of this Factory, For the same
purpose, a general geological study was also previously carried out. The
various formations are described with some detail in the first part of
this paper.

As it was impossible to make detailed geological survey of the allu-
vial deposits by means of superficial observations, these deposits were
investigated geophysically, by the electrical resistivity methods.

In the present paper, the various formations will not be treated in
further detail and we shall try to make an appraisal of these formations
from the hydrogeological viewpoint only.

HYDROGEOLOGICAL CHARACTER OF THE AREA

The area in question is a valley bottom which is surrounded by
hills having an average elevation of 30-50 meters above sea level. The
grounds are cut by two creeks, Asar and Tahtali. The caption area of
both creeks amounts to some 3 km? in the vicinity of the works; they
also acquire an additional area of caption or 32 km? outside of the limits
of our grounds, but the total area of the hydrological basin comes to
some 35 km?.

The valley bottoms cut by the said creeks are made up of loams
(clays) and sands, and are therefore pervious to the rains as well as the
run off. The hill-sides, however, are mostly composed of Pliocene clays
or Paleozoic quartzites and their conglomerates, which are almost im-
pervious to rains as well as to the run off.

As there are no woods or thick vegetation covering this area, a con-
siderable part of the run off does not find sufficient time to percolate
into the subsoil before it reaches the sea.
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The amount of water flowing through the Asar and Tahtali creeks
is variable according to season and yearly rainfall. The maximal rate
of flow is during the months of March and April. The least amount of
surficial water running from these creeks is during the September and
October months, when they may practically dry out.

THE HYDROGEOLOGIGAL THE HYDROGEOLOGICAL
CHARACTER OF THE VARIOUS FORMATIONS

As has been pointed out in the general geological report, the various
formations in the area studied are in the order of their ages, as follows:

1. The arkoses
. The quartzites

. The Devonian limestones

. The Pliocene sediments

2
3
4. The Triassic marly and sandy limestones
5
6. The Alluvial (recent) deposits.

1

. The Arkoses:

The arkoses that outcrop as a small lenticular body N of the Kango
Tepe, have no import at all, both due to their limited extent and because
of their very compact textures. These sediments are in fact found to be
poor water carriers as shown in various studies made elsewhere in the
Kocaeli Peninsula and particularly in the sector N of Bostanci where
they gain a considerable extent and thickness. The arkoses only permit
a few small seepage springs. However, even such small emergences are
not present in our area.

2. The Quartzites:

These may contain more water in relation to the arkoses. The joint
system has developped more in this formation. But the quartzites out-
cropping in our area near the folds occupy such a tiny sector, that it is
not plausible to obtain any water of some denomination.

3. The Devonian Limestones:

These limestones are better water carriers than the above mentioned

formations. The presence of joints and fissures enhances the percolation
of the rain waters into the depths of this formation and its resurgence
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or emergence through springs. But as these joints and fissures (as well
as solution channels) do not develop according to regular patterns, it is
not possible to foretell where a drill-hole may hit such a-water-carrying
channel or fissure and what amount of water is to be available. In such
regions, springs of any considerable yield should be captured appro-
priately and used with benefit. There is just one such spring in our site.
The Florists Institute presently benefits from this spring found in the
western slope of Kango Tepe. The average yield of this spring is about
5 It/sec. We found out that this spring does not diminish in its yield all
through the year.

Taking into consideration the temperature of this spring which is
15° C. and which remains constant during all seasons, we might say
that it comes from a depth of around 30-40 meters. If it was a superficial
spring, the temperature of the water would be affected by the atmos-
pheric fluctuations, on the other hand, if it originated from considera-
ble depths, its temperature would be higher.

A pump with a capacity of some 25 tons/hour (with 2" discharge
pipe) cannot overcome the flow of the spring. This gives a fair idea
about the yield of the spring.

4. The Marly and Sandy Limestones of Triassic age:

As this formation is solely found at the Mankafa Peninsula which
does not amount to any considerable area and as it is mainly marly in
its make up, there is particularly no ground water available in this for-
mation.

5. Pliocene Loams:

As has been pointed out in our general geological study, the Plio-
cene formations consists of loams with some gravels and coarse sand
on its upper layers, and harder clays beneath. Consequently, no water
can be expected from such a formation. However, this has an important
part for the hydrogeological character of the region. This can be sum-
marized as follows:

The Pliocene clays or loams, mainly seen at the site of the Institute

buildings, continue beneath the alluviums too. This has been ascer-
tained by the different bore-holes. Therefore, the ram waters (or for that
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matter the stream waters) percolating into the depths of the alluviums,
stop at the level where the Pliocene impervious clays are met. If these
layers of aquiclude character were not encountered there, the alluviums
would rest on the Devonian or Triassic limestones. In this case, it may
not have been possible to benefit from the alluvial aquifers that we are
about to deal with. So, we can understand that the Pliocene formation
has some indirect function in the ground water supply of this area.

6. Alluviums:

The Alluviums occupying all the flat plains and valley bottoms are
the sole important formation from which water can be obtained. The
appraisal of these has been made for the first time on this occasion,
by the resistivity method of geophysical surveying. According to this
survey, there is a sand layer of a few meters thickness in some parts of
our area, followed by a loamy sand below, and at some 18 meters depth
there is a fairly constant coarse sand layer constituting a fairly good
aquifer. The electrical resistivity survey has been extended to the areas
where ordinary curb wells are found, and it has been discovered that
these are dug in the upper sand layer. Due to this, the yield of all the ex-
isting curb wells is quite low. None of them have a yield of even 1 It/sec.
Accordingly the Institute has tried to increase this yield by increasing
the diameter of the wells.

The maximal thickness of the alluviums must be around 35 meters
We have verified this by the exploratory test wells drilled in the course
of this study. Hence, it is useless to make water wells deeper that the top
of the Pliocene clays.

The drills have also clearly shown that there are a number of aqui-
ters within the alluvial sediments. The one with the greatest yield seems
to be the coarse sand layer between 18-26 meters depths, having a rela-
tively higher porosity.

It is natural that the alluviums decrease in granulometric size in
general as we approach the sea shore. This is because the carrier waters
of the recent (Quaternary) times have as a rule slowed down as they ap-
proached the sea due to loss of grade and the coarser elements were thus
successively met at varying distances so that they were actually graded
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down by nature down slope, till the finest ones reached into the sea and
floated there for a while until they also settled in their turn as fine silts
or loams. Inversely, then, the size of the alluvial sediments increases as
we go N and up hill or into the valley gorges. Due to these considera-
tions the water wells have not been brought closer to or further from
the sea, and the present locations have been chosen at a median sector.
Thus the present satisfactory results have been obtained from all three
wells completed.

CONCLUSION AND PRACTICAL ADVICE

Three water wells have been drilled and completed in the recent al-
luvial sediments, at the Cayirova Plain, which have proved to be the
best water carrying and yielding formation in this area. Sufficient water
has been obtained from each of these wells which have almost the same
yield (about 5 It/sec.) as to supply the needed quantity of water for the
Glass-Works. Increase in the future in the water needs of the Factory
can be compensated by increasing the number of wells, on the same
principles as outlined above. In the drilling and completion of the new
water wells, granulometric measurements of the sand beds should be
observed and the wells should be so spaced as to avoid their influencing

each other in continuous discharge.

Manuscript received March 6, 1961
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