Boyabat-Ekinveren Bodlgesinin Jeolojisi

(Sinop Vilayeti, Simali Tiirkiye)

I. BASLANGIC

Karadeniz sahilinde Sinop sehrinin 70
km. cenubunda bulunan ve kisaca Boyabat
mintakasi dedigimiz arazi Boyabat'la sima-
lindeki Ekinveren*) arasinda topografik bir
cokiinti (depresyon) teskil eder. Bu dep-
resyonun umumi imtidadi simali garbi .
cenubu sarkiye dogrudur. Azami genisligi
12 km. kadardir. Bu Boyabat depresyonu-
nun cenup sinir1 kristalen masiften tesek-
kil etmis, simal sinirini ise Kretase taba-
kalarindan mutesekkil Karadeniz sahil sil-
silesi teskil eder.

Ekinveren koOyliniin simalinde zuhur e-
den petrol sizintisindan ziyadesiyle cesa-
ret alan bir¢ok jeologlar bu bolgeyi ziyaret
etmiglerdir. En son caligmalar Ericson ve
Blumenthal tarafindan yapilmigsa da bu
kisa bir tetkike miinhasir kalmistir. M. T.
A. Enstitiistiniin Petrol Grupu tarafindan
Turkiye'nin petrol imkanlar1 lizerine ya-
pilan sistematik calismalar bilhassa bu
mintakada «Saritas» kubbesi lizerinde
muhtelif jeologlarin durmalar1 sebebiyle
Boyabat bolgesinde daha etrafli bir etiid
icap ettirmekte idi.

Ortynski ve Tromp yanlarinda, Gokir-
mak ile Ekinveren arasindaki bdlgenin,
1:20.000 mikyasinda ve Ekinveren petrol
sizintis1 bolgesinin 1:5000 mikyasinda har-
talarim1 hazirlayan topograf Asim Tuncay
oldugu halde 1941 Eylil ay1 i¢inde Boya-
bat'a gitmislerdir. Bu hartalar hazirlanma-
dan once her iki mitehassis da umumi

*) Ekinveren veya Ekinviran koyiidiir.

Yazanlar: L Ortynski ve S. W. Tromp

stratigrafik ve tektonik meseleleri hallet-
mek lzere Saritas donumun simal ve ce-
nup bolgelerini birlikte tetkik etmislerdir.
Baz1 stratigrafik kisimlar sahih olarak ol-
cilmiis ve 140 kadar numune mikro-pale.
ontolojik muayene icin toplanmistir. Miite-
hassis Tromp bir ay sonra toplanan bu nu-
muneler lizerinde calismak i¢in Ankara'ya
avdet etmis oldugu halde, Ortynski harta-
y1 ikmal etmek tzere 1941 Tesrinievvel
ayina kadar orada kalmistir.

Harp seraitine binaen birka¢ yiz meyil
Olgiisiinii ihtiva eden mufassal hartalari
nesretmek mimkiin olamamistir. Ayni1 se-
beple mikro-faunal sema da nesredilmemis-
tir. Buna ragmen bazi hartalar nesredile-
bildiginden dolay1 miitesekkiriz.

Yukarida zikrettigimiz harp seraitine bi-
naen neticelerimizi isbat edebilmek ig¢in
lazim olan biitlin hususat1 izah edemedik.
Bu bolgeye hasredilen tetkikat daha Once-
ki arastirmalardan ziyadesiyle farklidir.
Bu makale Boyabat bolgesinin etrafli jeo-
lojik miitaladasini hedef tutmamaktadir.

II. STRATIGRAFI

Bu bahisde cetvel Il de verilen devirle-
rin muhtelif halleri mutalaa edilecektir.

1) PALEOZOIK:

Ekinveren'in gsimalinde alt Kretase taba-
kalarinin altmda, asag1 Kretaseden eski ol-
mas1 icabeden metamorfik sistler zuhur et-
migtir. Daha cenuba dogru Corum yakinla-
rinda ve daha garpta ilgaz daginda Lahn
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ve Blumenthal Jurasik bir makta bulmus-
lardir ki, bu Boyabat'in metamorfik sistle,
rinden litoloji bakimindan tamamen fark-
Iidir. Yukarida zikredilen her iki bolgede
Mesozoik tabakalar altinda metamorfik se-
viyeler zuhur etmistir. Bu hususlar suna
delalet eder ki, Ericson'un «Serpentine Se-
ries» (yilantasi serisi) yasca Jurasikden es-
ki ve ihtimal Paleozoiktir.

2) KRETASE:

Ekinveren'in simalindeki bu Kretase bol-
gede, dort nokta goze ¢arpmaktadir. En alt
tabakalar, asagi Belemnites serisindendir.
Bunu st Belemnites serisinin siyah taba-
kalar1 takip eder, bu kistm Cuma Aksam
kirectasi ile ortiilmistiir, bu kiregtasinin
Ekinveren depresyonu yakinlarindaki ince
bir imtidadi tekrar Calti marni1 tarafindan
kaplanmsitir.

a) Calti marni:

Kiil rengi Calti marni1 kat1 olarak Seno-
nien devrinden olup hatti ihtimal ki asagi
Senoniendir. T. 204 numunesi Calti yakin-
larinda Ust Eosen kirectasindan toplanmig
ve su mikro-faunalar1 ihtiva etmektedir:

Elek 0.5 m/m: 1 Flabellina, 16 Globo-
truncana, 1 Buliminella, 3 Pseudotextula-
ria, 2 Ostracod.

Elek 0.2 m/m.: 6 Giimbelina, 1 Psendo-
textularia, 9 Glabotruncana, 1 Bolivinella,
3 Ostracod.

Elek 0.1 m/m.: 2 Giumbelina ve birkag
gayri muayyen form.

Bu kemmiyetler tecezzi ettirilmis 200 gr.
sahre tizerinden tesbit edilmistir. Elde edi-
len bakiyeden her bir elekten yalniz 2 ya-
yim tetkik edilmistir. Diger bir numune
olan (T. 165), Yusuflu'nun garbindan T.
164 iin simalinden alinmisgtir (levha II ye
bakin). Bu numune T. 164 den iist Eosen ile
ayrilmis, yesilimsi renkte, cakmak taslt kal-
kerdir. Biitiin bu kisim asil fay ile bozul-

mustur. Bu numunenin rnikro-faunasi oy.
ledir:

Elek 0.5 m/m.: 5 Globotruncana, 1 Ano-
malina, 1 Bathysiphon,

Elek 0.2 m/m.: 16 Globotruncana, 14
Giimbelina, 1 Bolivina incrassata, 1 Cibici-
des, 1 Anomalina, 1 Marssonella, 1 Denta-
lina, 1 Eponides, 1 Ostracod, 2 tayin olun-
mayan cinsten.

Elek 0.1 m/m.: 22 Giimbelina, 1 Pseudo-
textularia, 8 Globigerinella, 2 Buliminella,
1 Anomalina.

Bu faunalar bilhassa Globotruncana ve
Giimbelina bakimindan cok fena tesekkiil
etmistir, maamafih etraftaki sahrelerin fa-
siyesleri cok miusaittir, Calti marninin asa-
81 Senoniene ait oldugu kuvvetle soylene-
bilir. (M. Izgi ve S. W. Tromp'un «Raman-
dag kuyu II Bazal - Eosen ve iist Kretase
kism1 mikro-faunasi» adli makalesinde nes-
redilen semaya bakin, M.T.A. dergisi. Se-
ne 7, Say1 1/26, sahife 121-125, 1942).

b) Cuma Aksam kirectasi:

Tulani fayin hemen simalinde Calti ile
Ekinveren arasinda birka¢ yerde Calti mar-
n1 altmda stratigrafik kirectasi imtidatlari
zuhur etmektedir. Bu kirec¢tasi daha si-
malde Cuma Aksam kirectasinin ayni hu-
susiyetlerini haizdir. Mercan ve kabuk gi-
bi uzvi bakiye bakimindan zengin olup Hip-
purites izlerinin biiylik olmasi (10-15 cm.)
cok Kkarakteristiktir. Tasman, Ericson ve
digerleri daha simalde Cuma Aksam kireg-
taglarinda bulunan Rudistidlerden bahset-
mislerdir. H. Kiihn, Zonguldagin cenubu
garbisinde, Eregli yakinindaki Hippuritler
hakkinda bir makale yazmuistir. Bircok Hip-
puritleri Santonien olarak tavsif etmekte-
dir. Kiihn'e gore Turonienler mevcut de-
gildir. Tromp «Cenubi Tiirkive'de Hippu-
rit fosillerinin amudi tevezziili» adli ma-
kalesinde (M. T. A. Bul. Sene 6, Say1 4/25,
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sahife 608-611, 1941), Hippuritlerin amudi
tevezzuu iyi bilinmediginden bunlar hak-
kinda negsredilen stratigrafik mutalda-
larin ekserisinin dogru olmadigina isaret
etmigtir.CenubiTiirkiye'de"zengin Hippurit
faunalan, Hippuritleri Turonien olarak gos
termektedir. Bu sebepten dolayr miitehas-
sislar Turonienin simali Tiurkiye'de haki.
katen mevcut olmadigindan siiphelenmek-
tedirler. Cuma Aksam kiregtaginin yasca
Turonien olduguna, iizerlerinin asagr Se-
nonien marnlar1 ile ortili olmasi, miite-
hassislar1 buna inanmaga sevketmektedir.
Bu kirectaglarinin mercan kayalari gibi
tesekkill etmesi ihtimali (Algae, Bryzoa ve
mercan yiliziinden) oldugundan en derin
nihayetinde tipki son zamanlarda tesekkiil
eden vasiflara benzer gayri muntazam su
alt1 topografisi mevcut olabilir. Bu devir
zarfinda marnlar depresyonlarda kismen
kirectagi kayalari arasinda ve kismen de
bunlarin uzerinde tesekkiil etmistir.

Blumentharin izahatina gore bu, Cuma
Aksam kire¢taginin Senonien marnlarini
orttligii yerde bazi gayri tabii arazi miina-
sebetlerine deldlet etmektedir.

c) Ust Belemnites serisi:

Belemnites serisi Cuma Aksam kirecgtast
ve Calti morn altinda bulunur. Bu hakikat-
ler ve Belemnites serisi ile onlar1 orten ta-
bakalar arasinda litoloji bakimindan biiyiik
fark, Cuma Aksam Kirectagi altinda daha
eski bir serinin mevcudiyetini gosterir. Da-
ha onceki miitaldamiza nazaran bunun Tu-
ronienden eski bir devir olmasi ihtimal da-
hilindedir. Bu miitaldamiz i¢in bir fosil de-
lili mevcut mudur? Belemnites serilerinden
bircok seyl ve marn nimuneleri toplan-
mig ve tetkik edilmistir, fakat higbiri mik-
ro-fauna ihtiva etmemektedir. Foraminifer
bakimindan Pre-Turonien tabakalar1 umu-
miyetle ¢ok fena tesekkiil etmis oldukla-
rindan Belemnites serilerinde foraminifera
olmamasi hi¢ de hayreti mucip degildir.
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Makro fosiller tist Belemnites serilerinin
yalniz siyah sevilerinde bulunmustur. Sim-
diye kadar yalniz li¢ zengin fosil mevcudi-
yeti bilinmektedir. Bayamca'nin (Ekinve-
ren'in garbinda) 1 1/2 km. simali sarkisin-
de, Ekinveren'in hemen simalinde yesilim-
si cakmak tagl nodiiler kirectaginin 30 m.
simalinde (iist Eosen), ve bu mahal ilr. pet-
rol s1zintis1 arasinda.

Ekinveren fay'inin takriben
30 metre simalindeki mahal:

Blumenthal, Ekinveren petrol sizintisi
hakkindaki raporunda, bu ikinci mahalde
(1935 de) Prof. Salomon Calvi, (1938 de)
Ericson, (1939 da) da kendisi tarafindan
toplanmis olan fosillerin muhtelif tayinle-
rinden bahsetmistir. Bu ti¢ kolleksiyon
Fuchs; Mis Bircher ve Chavan tarafindan
tarif edilmistir. Fosil determinasyonunun
bir kismi1 Maestrichtien, digerleri Aptien,
Albien, Senomaniene deldlet etmektedir.
Blumenthal'e gore orta Kretase ve Seno-
manien fosilleri yalniz Prof. Salomon Calvi
tarafindan toplanmistir, halbuki Prof. Sa-
lomon-Calvi'nin bu fosilleri bizzat toplama
dig1, fakat bu koleksiyonun ona Ekinveren
koylileri tarafindan verildigi anlasilmak-
tadir. Blumenthal o halde bu fosillerin bas-
ka bir mahalden gelmis olduguna hiikkmet-
mistir. Maamafih Ortynski ve Tromp bu
yeri birka¢ defa ziyaret etmigsler ve kendi-
leri de koyliilerden fosiller almiglardir, fa-
kat bildikleri yegane yer Ericson ile Blu-
mentharin fosillerini topladiklar1 mahal-
dir. Salomon Calvi'nin koleksiyonunda E-
kinveren'in simalinde bulunan bu mahal-
den gelmis olmasi da kati gibidir. Burada
fosiller kahverengimsi kumlu tiimsekli
kalker halinde zuhur etmistir.

Prof. Salomon Calvi'nin fosil koleksiyo-
nundan, Petunnikov'da petrol sizintisi ile
Ekinveren arasindaki mahalde ti¢ fosil bul-
mustur: Crania cenomaniensis d'Orb., Te-



rebratula biplicata Defr. ve Discoidea pen-
tagonalis Cott. Bu fosillerin orta Kretase
ve Senomanien devrinden oldugu anlagil-
mustir. Exogyra sinuata ve Ostrea aquila da
asag1 Kretaseyi gostermektedir.

Bayanica' nin 11/2 km. simali
sarkisindeki mahal:

Petunnikov bu mahalli (1939) Ekinveren
negriyatinda 319 uncu sahifede tarif etmek-
tedir. Fosiller kiil rengi marnlar halinde
(ist Belemnites serisi) kiregtasi ilaveieriy-
le zuhur etmistir. Bu tabakalardan bircok
fosiller toplanmis Fuchs tarafindan Tiibin-
gen'de (Almanya) tasnifi yapilmistir, ve
tayini su neticeleri vermistir: Muhtelif Be-
lemnopsis (neohibolites) nevileri, Belemni-
tes (Duvalia) ve Rostellaria.

Neohibolites (Zittele gore) yalniz asagi
ve orta Kretase ve Duvalia'da yalniz en
ust Jurasik ve asag1 Kretaselerden bilin-
mektedir. Son zamanlara kadar Rostellaria
en ust Kretaselerde zuhur etmekte idi. O
halde tabakalarin orta Kretase veya belki
de Senomanien devrine ait olmasi muhte-
meldir.

Ekinveren ile petrol sizin-
tis1 yar1 arasindaki mahal:

Petunnikov'un ayni makalesinin 320 inci
sahifesinde bu mahaldeki kiil rengi marn
tabakalarinda zuhur eden mubhtelif fosiller
tarif edilmektedir. Bu fosiller sunlardir:

Terebratula semiglobosa Sow. (Serio-
manien), T. biplicata Defr. (orta Kretase-
den Senomaniene), T. carnea Sow. (Kam-
panian), Rhynchonella plicatilis Sow. (Tu-
ronian), Grania cenomaniensis d'Orb. (or-
ta Kretase), C. tuberculata nilss (Danian),
Discoidea pentagonalis Gott. (orta Kreta,
se), Catopygus carinatus (Senomanian),
Belemnites (Duvalia), grasiana Duval. (or.
ta Kretase), Belemriopsis (neohibolites),
Ewaldi Stromb. (orta Kretase).

Bu fosillerin litolojisi ve her iki mahal-

deki Neohibolites ve Duvalia zuhurat1 Bay-
amca yakinindakilerle karsilastirilacak o-
lursa her iki fosil horizonlart asagi yukari
ayni devirdendir. Senoniene deldlet eden
birka¢ fosil mevcudiyeti ihtimal ki iki se-
beptendir. Evveld muhtemel olarak bazi
fosiller dogru tasnif edilmemistir. Digeri
ise hakiki amudi stratigrafik tevezziiiin je-
oloji tarihinde iyi bilinmemesidir. Bu Ekin-
veren yakinindaki mahalden toplanilmig
olan fosiller icin de aynidir. Ust Belemni-
tes serileri yasca Pre-Cuma Aksam olup o
halde orta Kretase veya Senomanien devri
ihtimali en ¢ok olanidir. Cuma Aksam kal-
keri ile Belemnites serileri arasindaki za-
viye mutabakatsizlig1 her iki linite arasin-
da uzun bir zaman bosluguna delalet eder
ki, bu en tst Belemnites serileri i¢in asagi
Senomanien devrini gosterir. Ekinveren'in
hemen simalindeki fosil mahalli orta Kre-
tase ile yakindan temasi olan Senonien ta-
bakalarinda zuhur etmesi mimkiindiir. Bu
takdirde Senoniende tekrar islenmis orta
Kretase faunasi mevcut oldugunu farzet-
meliyiz. Fakat daha simale dogru siyah
seyllerin derin kistmlari icin bu izahat is-
tisnaidir. Senonien ile Turonien arasinda-
ki bu temas kismen belki faydan ileri gel-
mistir. Fakat Senonien ile Turonien (Cuma
Aksam) arasinda bir kalkma ve asinma za-
maninin mevcut olmast da mimkiinddr.
d) Asagi1 Belemnites serileri:
Belemnites serisinin siyah seylleri altm-
da 700 metre kalinliginda, litoloji bakimin-
dan ustteki siyah seyl serisinden oldukca
farkli bir makta goziikiir. Binaenaleyh bu
asagl Belemnites serisi diye tavsif edilir.
Bu maktada ne makro ve ne de mikro-fo-
siller bulunmustur. Maamafih orta Kreta-
se altinda olan bu kalin maktam hususiyle
orta Kretase fosilleri, list Belemnites seri-
sinin dibinde bulunmayip orta kisimda
bulunmasi sebebiyle yasca asag1i Kretase
olmasi mumkiindiir. Muharrir kendisi de
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bu devir determinasyonunun tamamen kati
olmadigini takdir etmekle beraber, ihtima-
li en ziyade olan deviri asag1 Kretase ola-
rak alinmig ve ilerdeki bahislerde bu su-
retle zikretmistir.

Boyabat depresyonunun cenup simniri bo-
yunca, Boyabat yakinlarinda Blumenthar-
in 1939 da bulmus oldugu Pervanekaya ad-
It mahalden bagka yerde Kretase tabakala-
rina tesaduf olunamamistir. Boyabat kirec-
taginin altinda, gecidin garp kenarindaki
«Pervanekaya» denilen kayanin asagisinda
ince kumlu bir kistm mevcut ki burada bu-
lunan bazi fosillerin tayini A. Chavan ta-
rafindan Kretase olarak yapilmistir. (Tu.
ronien veya alt Senonien). Pervanekaya-
nin 1 km. garbinda Hicipkaya adi verilen
diger bir Kretase fasiesi zuhur etmistir. Dr.
Arni'ye gore toplanan fosiller Orbitoides
media d'Arch., Omphalocyclus macroporus
Lam., Orbitoides apiculata Schl. ve Sidero-
lites Calcitrapoides Lam. ihtiva etmekte-
dirler, ve bunlar Dr. Arni tarafindan Ma-
estrichtian olarak tavsif edilmektedir. .

Pervanekaya ve Hicipkaya'da, her iki
halde de yalniz bir kumluk zon mu, yoksa
butliin kirectagt kismi Senonien olarak mi
nazari itibara alinacagi megkiktiir. Bu ki-
rectast maktamin Tersier olduguna miite-
hassislar da inanmak tzeredirler. Fakat
makale sahipleri tarafindan higbir fosil bu-
lunamadigindan mesele ¢oziilememistir. Bu
kumlu Senonien tabakalar1 cenup Boyabat
bolgesinin Paleozoiki lizerinde teressiip et-
mis olan Kretasenin son ince tabakasini
temsil etmektedir. Kretasenin en biiyiik
kisminda bu bolge ihtimal ki deniz seviye-
sinden yukarida kalmustir. Pervanekaya ve
Hicipkaya yakininda zuhur edenler bu in-
ce ortinin asinmig bakiyeleridir.

3) TERSIER:

Boyabat depresyonu, Martli serileri di-
ye tavsif edilen 2000 metre kalinligindan
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fazla marn ve kum taglariyle dolmustur.
Bu litolojik tinite ve stratigrafik miinasebet
ler bu bolgeyi ziyaret eden muhtelif jeo-
loglar tarafindan daima yanlig anlagilmig-
tir, cunku stratigrafi ¢ok karigik olup an-
cak iki haftalik etrafli bir etidden sonra
halledilebilir.

Bizim son g¢aligmalarimiza kadar, Ekin-
veren yakinindaki derin tabakalar Martli
serisinin kaidesi oldugu zannediliyordu,
fakat hakikatte bunlar tinitenin tst kisim-
laridir. Bu diislince ihtilaft Martli serisinin
Maaruf ve Ekinveren arasindaki dik mey-
linden gelmektedir. Dik simal meyilleri ba-
zan ters doniip cenup egimi (meyli) aline
girer. Her iki kOy arasindaki biitlin seriler
simal egimi olduklarini arzetmektedir. Bu
hususlar Maaruf ve Martli arasinda antik-
linal mihverin cenubunda yapilan musa-
hede ile isbat edilebilir. Maaruf'un simal
ve cenubundaki muhtelif litolojik iinitele-
rin tekrarlanmasini tesbit etmek kolay de-
gildir, ¢linkii Maaruf civarindaki kumtas-
lar1 Uniteleri Martli'yva dogru marnlar ha-
line tahavvil etmektedir. Fakat Martli bol-
gesinde yapilacak esash bir calisma ile ay-
n1 Uniteleri mihverin gimal ve cenubunda
farketmek mumkiindiir.

Ekinveren'in yakinindaki Martli serileri
ust Eosen olan bir fauna ihtiva eden Ekin-
veren kirectasi ile ortiilliidir. Maaruf antik-
linalinin cenup cenahinda Saritags domu-
nun simal kisminda Martli serisinin dor-
dincii kumtas unitesi, bir unite ile kapl-
dir ki, bu yalniz marn ve kumtaglan halin-
de inkisaf etmistir, «Yesil seri». Yesil seri-
nin tabaninda fakat dislokasyonun iistiinde
Latfiye Ertinal tarafindan tarifi yapilan
zengin marko fauna zuhur etmistir. Levha
IT de bu marko fosillerin (yalniz cinsler)
bir kismi kemmiyetleri ile birlikte goste-
rilmistir. Bu muhtelif cinsler daha ziya.
de orta Eosen ve iist Eoseni gostermekte-
dir. Dislokasyon iizerinde Martli serisinin



istiinde her iki linite de yasga (list Eosen)
addedilmektedir. Yesil seriler tist Eosenin
g0l fasiyesi olarak tavsif edilmektedir. Ekin
veren kirecgtasi ise resif fasiyesidir. Gokir-
magin cenubu, Boyabat'in 3 km. simali,
Tagkopri yol iltisakindan 500 metre sonra
konglomeratik kumtas1 katimlarindan iba-
ret ve daima Marth serilerine dahil olan
dik egim marnlart zuhur etmistir. Boyle
olmakla beraber bu marnlarin faunalari,
Ekinveren kire¢tasindan daha genc bir de-
vir gostermektedir. Bu devrin Oligosen ol-
mas1 mimkiindr.

Gokirmagin cenubundaki Ilica kirectasi
en ust Marth serileri ile ortulidir. Bu ki-
rectaslar1 bazaltlar tarafindan hulul edil-
mig ve bu bazaltlar ayni en ust Martl se-
rileri tarafindan asinmig ve Ortilmiistir,
bu Ilica ile Marth serileri arasinda biiylik
bir bosluk gostermektedir. Marth serileri-
nin kendilerinde bosluklar bilinmedigin-
den, Ilica kirectaginin stratigrafik olarak
Marth serileri altinda bulundugunu farze-
diyoruz. Bu Ilica kirec¢tasinin mikro-fauna-
lar ile de kabili iddiadir (yukariki farazi-
yelere gore Tersier asagidan yukar1 dogru
su Uniteleri gostermektedir: 1) Ilica kireg-
tasi, 2) Martl serileri, 3) Yesil seriler ve
Ekinveren kirectasi, 4) Boyabat'in 3 km.
simalinde Martli serileri).

Bu iinitelerin devirleri levha II de goste-
rilmistir, fakat bu devirleri sifatlandiran
hususlar goylece hiilasa edilebilir.

a) Ilica kirectasi:

Bu kirectast su forminiferay: ihtiva eder:

Assilina (cok nadir), Camerina, Oper-
culina, Pelltispira, Asterocyclina (Mc
Cammon'a gore) ve Tiirkiye'nin orta Eo-
senin oldukca karakteristik bir birlesimi
olan Discocyclina. Bu fauna asagi Marth
serilerinin altmda bulunan T. 166 ve 167
ninkine benzer. Ilica kiregtasi stratigrafik
olarak asagi Marth serilerinden ¢ok asagi

degildir. Discocyclina orta Eosen olarak ad-
dedildiginden, bir dislokasyon ile Marth
serilerinden ayrilan Ilica kirectasi da, asa-
81 kismi haric, orta Eosen addedilir.

b) Martl: serileri:

Fasiyesler oldukca miisait oldugu halde
mikro-faunalar T. 162 nci numuneye kadar
fena tesekkiil etmistir. Ekinveren kirectas-
larina dogru temadi eden ani bir fauna
yiikselmesi vukubulur. Bu mikro-fauna si-
nir1, orta ve Ust Eosen arasinda sinir olarak
nazari itibara alinmaktadir. Bu su diisiin-
celere dayanmaktadir:

I — Globigerina - Globoratalia birlesi-
minden dolayi, Mc Cammon Ekinveren ki-
rectasinin faunasini Kretase - Eosen siniri
olarak nazari itibara almistir. Maamafih bu
birlesim Kretase - Eosen snirinin yalniz
Arap fasiyesleri icin karakteristiktir. O hal-
de Anomalina, Globigerinella, Lagenidae
gibi bir¢cok karakteristik sekiller biiyik
miktarlarda goziikmiistiir.

Boyabat faunasi ve arazi miisahedeleri
arasindaki farklar, T. 162 numune 2000 m.
kalinligindan fazla Eosen kismi lzerinde
bulunup, bazi noktalarda benzerligi oldu-
gu halde Globigerina - Globorotalia birle-
siminin Kretase Eosen sinir1 oldugunu is-
bata kafi degildir.

Tirkiye'de asagi FEosen kaidesi (0,1
m/m.) hi¢ veya c¢ok kiiclik Giimbelina'lar-
la karakterize edilmistir ki, hemen hemen
asagl ve orta Eosenin Ust kisimlarinda or-
tadan kaybolur. T. 95 den T. 162 ye kadar
Gumbelina'ya tesadif edilememistir. (T.
135 miistesna) fakat T. 163 den itibaren
tekrar zuhur ederek, orta - list Eosen tran-
zisyon zonu i¢in karakterize edilirler. Glo-
bigerina gibi diger faunalarin umumi arti-
st karakteristiktir. Fakat yalniz mutlak
kemmiyetleri cogaltmayip cinslerinin mik-
tar1 da artar. T. 162 nin asagisinda daha zi-
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yade Globigerina bulloides'leri inkisaf et.
mistir. T. 161 in Ustiinde G. bulloides'lerin-
den maada, ekseriya Globorotalia'ya ben-
zer G. quadriloba mevcuttur. Globorotalia'-
lar Gl. velascoensis'lere benziyen spinose
seklinde inkisaf etmislerdir.

Mc. Cammon Boyabat havzasinin sarkin-
da, Hasandegin'deki kirectaslarinda orta ve
ust Eosen icin karakteristik olan Hantke-
nina bulmustur. Discocyclina (Ekinveren
kire¢taginda rastlanan) bilhassa orta Eo-
sen icin karakteristik olup, ayni zamanda
ust Eosen kaidesinde zuhur eder. Bu Tiir-
kiye'de Eosen kaidesinde miisahede edil-
memistir.

2 — T. 162 altindaki kisim yasca orta
Eosen ve hattd Eosenden yliksektir, ciinkii
T. 98 ve T. 109 numunelerinde fazla Uvi.
gerina zuhur etmistir. Uvigerina bilhassa
Neojen veya Uust Paleojen sekilleridir. Bii-
tin bu marn kistmlarinin fena inkisaf et-
mis faunalart olan bu Uvigerina'lar T. 166
ve 167 de Pellatispira ve Discocyclina mev-
cudiyeti, hepsi birden orta Eosen kismina
delalet eder (daha fazla malimat icin bib-
liyografide zikredilen nesriyata bakin).

Bu mubhtelif diisiinceler Marth serileri-
nin blylk bir kisminin yasca orta Eosen
olduguna delalet eder. Yalniz, en st kis-
mi1 uUst Eosendir. Gumbelina zuhuratindan
dolayr son tabakalar Eosenden genc degil-
lerdir.

Ilica kiregtast orta Eosen addedildiginden
Marth kaidesinin orta Eoseni temsil ettigi,
ni farzetmek mantikidir. T. 143 den sonra-
ki kisimlar T. 161 e kadar cok fakirdir. T.
144 den sonra da litolojik bir sinir mev-
cuttur (levha II ye bakin), T. 143 den son-
raki kismin orta Eosenin iist kismi oldugu-
nu farzetmek mantiki goziikiir. T. 143 den
sonraki kismi orta Eosenin lst kismi ola-
rak farzetmek mantiki goziikiir.

T. 93 de dordiincii kumtasi Uinitesini is-
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te yakin bir yerde Camerina - Fasciolites
faunasi ile birlikte, umumiyetle orta Eo-
sene deldlet eden kirectasi cakillar1 bulun-
mustur. Bu dordiincii  kumtagt {nitesinin
orta Eosen oldugu faraziyemizi teyid eder.

Ekinveren'in simalinden Kretaseden ge-
tirilmis olmasi icabeden T. 99 uncu numu-
nede elek 0.1 m/m de Pseudotextularia bu-
lunmustur. Bu hakikat Martli serilerinin
bir kisminin Belemnites serilerinden alin-
mis oldugunu gosterir.

Saritas domunda, domun ortasindan nu-
muneler toplanmis. Dordiincii kumtasi al-
tindaki marnlar hakikaten T. 140 in stra-
tigrafik seviyesini gostermektedir, fakat
domun merkezi olan, tecrit edilmis marn
tepesinin 600 metre cenubu sarkisindeki
A 15 (yalmiz 1:20.000 mikyasindaki hartada
gosterilmistir) den aliman numuneler, T.
109 a benzer fauna ihtiva etmekte olup, bu
Marthi serilerinde derin horizonlar1 goste-
rir.

c) Yesil seriler ve Ekinveren kirectasi:

Ekinveren kiregtaglar1i en ust Marth se-
rilerin ihtiva ettigi faunalari mubhtevidir.
Bilhassa Globigerina fazlaligi nazar1 cek-
mektedir. Yukarida zikredilen sebeplerden
dolay1 bu Kkiregtaslar1 yasca tlist Eosen ola-
rak nazari itibara alinir.

Yesil seriler ekseriya foraminiferali de-
gildir. Levha II de kismen gosterilen bazi
yerlerde zengin makro-fosil toplulugu ih-
tiva ederler. Muhtelif cinslerden Potamides
ve Faunus aldka cekicidir. Faunus temiz
suda yasar, tuzlu suda yasamasi pek nadir-
dir. Potamides yalniz az tuzlu veya nehir
agizlarinda yasar. O halde bu algitagh ki-
sim az tuzlu su teressiibatim1 temsil etmek-
tedir. Fosillerin yaslart umumiyetle orta
ve uUst Eosen arasinda degisir. 17 cinsten
yalniz 2 Faunus cinsi asagi Eoseni goster-
mektedir. Fakat T. 216 numunesi bu iki
asag1 Eosen sekillerinden basgka sekiller ih-
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tiva ettiginden, orta ve list Eosenden anla-
sildigina gore, bu Faunus cinsinin amudi
tevezziiii kafi derecede bilinmemektedir.
Ust Eosende ekseriya tesadiif edilen Tubu-
lostium'u bu horizondan farkedebiliriz. En
ziyade mumkun oldugu goziiken Yesil se-
rilerinin makro - faunasi bazal {ist Eosen
devrini gostermektedir.

d) Boyabat'in 3 km. simalindeki, Mart-
1 serileri:

Bu dik egimli (meyilli) kismin (T. 174)
numunesinde garip mikro-fauna bulunmus-
tur. Globigerinali Eponides . Uvigerina
faunasidir, fakat Globigerina fazla bulun-
maz. Epinodes cinsleri Mioseninkine cok
misabihtir. Globigerina da gerek kemmi-
yet ve gerek cins hususunda (Globigerinel-
la, Globigerinoides ve Orbulina bulunma-
maktadir) iyi tesekkiil etmediginden bu
Miosenden evvelki devre delélet eder. Glo-
borotalia (cok nadir de olsa) ve Cameri-
na (T. 176 yakinindaki kumtaslannda) zu-
hurat1 da bunu teyit eder. Su halde marn-
larin da ya Oligosen veya daha yash olma-
s1 icabetmektedir. Fazla miktarda Uvige-
rinas Ilica ve Ekinveren yanindaki st
Martli faunasi ile T. 176 nin faunasi ara-
sindaki fark Post-Marth devrini gosteriyor-
sa da, bu fauna icin devir Oligosen kabul
edilir.

e) Sakizdag serileri:

Saritag domunun sark cenahinda Bayam-
ca'nin 6 km. sarkinda Sakizdag serileri Ye-
sil serileri ortmektedir. Bu fosilsiz ve Kki-
recsiz kistm o zaman esnasinda karasal ve
taze su toplulugunu kuvvetle ifade etmek,
tedir. Bu seriler yasca Yesil serisinden son-
ra oldugundan Yesil seriler lizerinde uzan-
makla beraber, bosluk cok cesim olmayip
Sakizdag serilerinin yasi, Yesil serilerin ya-
sindan oldukca gen¢ goziikmektedir. Bu se-
bepten dolay1 Sakizdag serilerine Oligosen
denmektedir. Bu seriler Oligosenin kara-
sal fasiyeslerini temsil edip, simali Boya-

bat'in marnlar1 su fasiyesidir. Sakizdag se-
rilerinin bir kismu T. 176 profilini kapla-
digindan bu serilerin bir kisminin T. 176
marnlarindan daha ge¢ olmasi ihtimali var-
dir.

Oligosendenberi biitiin Boyabat havzasi
deniz seviyesinden yukarida kalmis olma-
lidir. Sakizdag ve Marth serileri muhtelif
eski seviyeleri sistemi ile kesilmigtir. Hav-
zanin simal sinirindaki bu sekillerde, Ekin-
veren kirectagi veya Cuma Aksam Kkireg-
tas1 cesim parcalar halinde zuhur etmigler-
dir. Bu yiginda asinma ile yeni vadiler
meydana gelmistir. Havzanin cenup sini-
rindaki vadileri dolduran yeni bazalt indi-
falar1 yer almistir. Genis asinmanin biitiin
safthasinda (kirectasli cakillar1 satha geti-
ren) heyelan ve indifalar Pleistosen farze-
diliyordu, ihtimal ki bu bolgedeki ehemmi-
yetli tektonik hareketler devri diinyanin
birka¢ kismindaki glasiyer, yagmur ve kar
devrine tetabuk eden devridir.

Bu bahse nihayet vermeden evvel mii-
him bir miisahededen bahsetmeliyiz Gok-
irmagin cenubundaki tabakalar simaldeki-
lere nazaran yasca ¢ok genctir Bu yalniz
Gokirmagin cenubundaki tuldni fay ile izah
edilebilir. Boyabat bolgesinin cenup siniri
ile fay arasindaki bolge simaldeki bolgeye
nisbeten oldukca cokmiistiir.

4) DISKORDANSLAR:

Boyabat bolgesinde striiktiirel hareket-
lerden miitevellit su asinma diskordanslari
goze carpmaktadir:

1. Paleozoik sistleri ile asag1 Kretase Be-

lemnites serileri arasinda.

2. Belki asag1 ve uist Kretase arasinda,
fakat megk{k.

3. Asagi Senomanien (veya orta Kreta-
se) ve Turonien arasinda (Cuma Ak-
sam kirectasinin kaidesinde).

4. Belki Turonien ile Santonien arasinda,
fakat megkiik.

5. Kretase ile asag1 orta Eosen arasinda
(Ilica kirectasinin kaidesinde).
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6. Asagi ve orta Eosen arasinda (Ilica
kirectas1 ustiinde).

7. Ust Eosenin kaidesi iistiinde (Marth
serileri ustiinde).

8. Ust Fosende, birka¢ ikinci derecede
dislokasyon olmalari muhtemel.

9. Ust Eosen ile Oligosen arasinda (Sa-
kizdag serilerinin kaidesinde).

10. Oligosen ile Pleistosen arasinda (Sa-
kizdag serileri Ustiinde).

11. Pleistosen ile ahir arasinda.

Bu muhtelif diskordanslardan No. 1, 3, 5,
7 en miithimleridir. Bunlar Boyabat bolge-
sinin simdiki topografisini tayin eder.

Evvelki kisimlarda biitiin bu diskordans-
larin mevcudiyetlerini isbat edebilmek i¢in
miutaldamiz asagida zikredilmistir.

1) Metamorfik merkezin yakininda, E-
kinveren'in simalinde bu bosluk sarih ola-
rak goriilebilir. Boyabat bdolgesinin cenup
sinir1 boyunca, Boyabat yakinindaki yer-
den maada yerde Kretaseye tesadiif edile-
mez. Umumiyetle Eosen burada genis bir
erozyonal bosluk ile Paleozoiki 6rtmektedir.

2) Bu boslugun su sebeplerden ileri gel-
digi zannediliyor:

a. Ekinveren petrol sizintis1 yakininda
asagl Belemnites serilerinin azligi. Bu
profilin azligim1 faulting ile izah et-
mek mugkil goziikiyor.

b. Asagidan yukariya Belemnites serile-
rine dogru ani litoloji tahavviilati.

3) Bu bosluga Ekinveren esas fay'inin si-
malinde mubhtelif mahallerde tesadiif edil-
mesi.

4) Cuma Aksam Kkirectaginin simalden
cenuba dogru incelmesi, Ekinveren fayinin
hemen simalindeki 1-2 metre kalinligin-
daki marnlarinin aginma sathinda toplan-
mig olduklar1 anlagilmaktadir. Ayni za-
manda bunun kirectaslarinin simalden ce-
nuba dogru olan transgresyonundan ileri
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gelmesi miimkiindiir. Maamafih, bu Seno-
nien tabakalarini dogrudan dogruya orta
Kretase ve hattd Paleozoik (Boyabat'in ya-
kininda) kaplamasi hususu, Senonien kai-
desindeki asinma, bosluk ifade eder.

5) lIhica kiregtast Paleozoik sistleri kap-
lamaktadir. Kretase ile olan temasi bilin-
memektedir, ¢linkii Ekinveren yakininda
yalniz tist Eosen Kretase ile temastadir.

6) Ilica yakininda Ilica kirectasi bazalt
akimi ile anlasilir. Her ikisi de tist Marth
seriler tarafindan kaplanmustir. Ilica kireg-
taglarimin hareket toplulugu meydana gel-
dikten sonra bunu bazalt indifaati takip
etmistir.

7) Ekinveren Kkirectast Marth serisinin
muhtelif kisimlar ile temastadir. Ekinve-
ren garbinda dordiincii kumtasi Unitesini
ve, daha sarka dogru da besinci kum»
tast Unitesini kaplarlar. Her iki halde de
temas teressiibii olup, yalniz faylasma ile
ihlal edilir.

8) Ekinveren sarkinda Ekinveren kirec-
taginin Ustiinde konglomeratik kirectaslar-
da meydana gelen sist ¢akillarindan, Ekin-
veren'in simalindeki metamorfik merkezin
hareketleri, bu bolgeyi satiha list Eosen za-
maninda getirdigi anlasilmaktadir.

9) Baglica'min takriben 6 km. sarkinda
Saritas domunun sark cenahinda Sakizdag
serilerinin ani diizelmesi yer almaktadir.
Bu diizelme ve serilerin litolojisinin ani ta-
havviilati altta uzanan «Yesil serilers ile
karsilastirillacak olursa, bu dislokasyonu
arzeder. Gokirmagin cenubunda bu hadise
daha asikardir. Muhtelif devirlerde, Sakiz-
dag serileri Marth serilerinin tlizerinden

10, 11) Her iki diskordans sahada vazih
atlarlar.
surette musahede edilebileceginden, daha
fazla miitaldaya liizum yoktur.

III. TEKTONIKLER
Boyabat bolgesi muhtelif ti¢ tektonik bol-



geye ayrilabilir. Topografi farklar1 bu
bolgelerin tektonik farklarina c¢ok miisa-
bihtir.

Birinci bolge Tersier yiginlarn ile dolu
Boyabat depresyonudur; ikincisi bu dep-
resyonu simale dogru sinirlayan, Kretase
dag silsilesinin cenup meylidir. Uciincii
bolge Boyabat depresyonunu cenuba dog-
ru sinirlayan metamorfik sistlerden miirek-
keptir.

Bu zonlarin her birinin etrafli miitalaa-
st makalemiz mevzuu haricinde oldugu i¢in
yalniz Tersier havza, mufassal olarak izah
edilecektir.

A. BOYABAT DEPRESYONU

Boyabat depresyonu simalden cenuba
dogru su unitelere ayrilir:

1 — Maruf ile Marth arasindaki antik-
linal.

2 — Gokirmagin Saritag domu ile sima-
lindeki bolge.

3 — Gokirmagin cenubundaki bolge.

1. — Maruf - Marth antiklinali:
Maruf koyl yakininda Martli serisinin

marn ve kumtaglar1 dik bir antiklinal ha-
linde katlanmistir. Cetvel III antiklinal
mihveri sathindaki egim fayini gostermek-
le kalmayip, dik egimleri de gostermekte,
dir. Bu antiklinal Marth koyiine kadar de-
vam etmektedir, takriben 6 km. lik bir me-
safe. Mihveri fay, garp kismina dogru Ma-
aruf yakinlarinda ¢ok dik bir egim (meyil),
daha sarkta simale dogru, cok az bir egim
yapmaktadir. Marthi koyiiniin sarkinda ba-
z1 mevzil tazyik miisahede edilebilir. Bu
antiklinalin menseinin evvelden mevcut
olan zemini sahre tepelerinden ileri gelmis
olmast mumkiindiir. Bu tefsiratimiz cetvel
III de gosterilmistir.

Maruf - Marth antiklinali li¢ enine fay
ile kesilir ki bu, striiktiiri muhtelif blok-
lara ayrilir.

Maruf koy ve Ekinveren arasindaki bu
kissmda, Maruf Marth antiklinalinin si-
mal cenahi dikkatle tetkik edilmistir. Egim
kivrim izleri ve taenlerin cesametinden
yapilan miisahede ile, tabakalarin tstiiniin
simale dogru bir egim yaptigini ve bu is-
tikamette daha genc strata meydana geldi-
gi isbat edilebilir. Bu kisimdaki en geng
Tersier sahreler, Tersier bolgesinin simal
kenarinda bulunuyor, demektir. Diger
taraftan, Tersier bolgesinin simal kismina
gidildikgce en genis sahrelerin meydana
geldigi misahede edilmistir. Tetkik edilen
bu kisimdaki en geng Tersier tabakalar,
fay temasindan dolay1r (Kretase - Tersier
fay1) genc¢ Kretase tabakalari ile temas
eder. Tersier bolgesinin simal kenarit bo-
yunca uzanan bu fay Tersier ve Kretase
tabakalarim1 kateder. Ekinveren - Maruf
kisminin garbinda fay, metamorfik masife
yaklasir, ve Kretase sahrelerinin bir kis-
m1 gozden kaybolur. Diger taraftan sarka
dogru, Sinop yolu boyunca miisahede edi-
len Kretase maktai oldukca kalindir.

2. — Saritag domu:

Saritas donumun merkezinde «Karavi.
ran yazisi» diye bilinen topografik bir dep-
resyon zuhur eder. Bilhassa 1:100.000 mik-
yasindaki pafta jeolojik hartanin topogra-
fik esasi olarak kullanildig1r takdirde, bu
bolgedeki topografik sarahat, kolaylikla bir
domun mevcudiyetine delalet eder. Fakat
1:20.000 mikyasindaki topografik harta ve
jeolojik miisahedeler dom tabirinin dogru
olmadigimi ve kullanilamiyacagini goste-
rir.

Maruf - Marth antiklinalinin dik ce-
nup cenahi cenuba dogru diizlesir, strata
genis ve sig senklinal haline girer ki bu-
na Saritas domunun simal Senklinali diye-
biliriz. Burada zuhur eden tabakalarin li-
tolojik vasfi, Saritas domunun tektonikleri
icin buyik ehemmiyettedir.

Cetvel III ve cetvel II nin stratigrafik
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kismindan gortlebilecegi vechile, Saritag
domu civarindaki Martli serisinin asagi ve
oldukca kalin maktai marnlardan miirek-
keptir. Marnlarin tizerinde iki. senklinal ha-
linde kalin kumtaglar1 ve konglomera ta-
bakalart zuhur etmistir. Mihveri Bektas
koytiinden simale dogru uzanan simal Senk-
linali; Martli serisinin dordiinclii kumtasi
unitesi ve bir kisim Yesil seriler ile dol-
mustur. Cenubu sarki Senklinali cesim olup
icinde zuhur eden tabakalarin kalinliklari
oldukca fazladir. Bu yalniz dordiincii kum-
tag1 Unitesi ve «Yesil seriler» den miitesek-
kil olmayip, fakat Sakizdag konglomerasi-
m da ihtiva eder. Bu iki senklinalin imti.
dadi, sarktan garba dogru olan tepeden ile-
ri gelmis olmast miimkiindir. Kumtasi ve
konglomera serilerinin  (plastik yer alt1
marnlar tizerinde bliylik bloklar halinde
siiriiklenen) sedimantasyonu esnasinda, ve
sonra ihlal edilmis muvazenetin tanzimi
yer alir. Bunlar kismen marnlarin sikis-
masi, kismen onceden mevcut bloklarin ha-
reketlerinden ileri gelir. Bu. son hareketler
burada miisahede edilen sayisiz faylara se-
bebiyet vermistir.

. — Go6kirmagin cenubundaki bélge:

Ericson ve Blumenthal'e gore Tersier
havzasinin cenup kenarinda faya tesadiif
edilmemektedir. Yalniz sahreler iltiva ha-
lindedir. Boyabat'in garbinda, simal egim-
li Eosen kiregtasi serilerinin, metamorfik
serileri ile temas halinde oldugu sarihtir.
Fakat Gokirmagin her iki kenarinda yapi-
lan musahedeler, tabakalarin yaslarinda
bazi farklar gostermektedir ki, (stratigrafi
bahsine miiracaat) bir fay olmaksizin, bu-
nu izah zordur. Havzanin maktalarinda,
Gokirmagin cenup tarafindaki tabakalar
cenup tarafinda zuhur edenden daha genc-
tir. Gokirmagin cenup tarafindaki tabaka-
lar havzanin kenarina daha yakin olup, bu-
rada daha eski oldugu zannedilen tabaka-
lar havzada daha genctir. Fakat hakikatte
ise bu aksidir. Tersier havzasinin kenari

boyunca yapilacak mufassal harta havza-
nin tedrici ¢okiintiisiinden ileri gelen tula-
n' fay1 gosterecektir. Cenubi Ilica'nin sima-
li garb1 - cenubu sarkisinde tertiplenen
bazalt mevcudiyeti tuldni fayin ihtimalini
saglamlamaktadir.

B. KRETASE BOLGE

Ekinveren tuldni fayinin simal kenarin-
daki Kretase tabakalarda ¢ok degisik olmus
tur. Tektonikleri Tersier havzasinin tekto-
niklerinden ¢ok farklidir. Cetvel III satih
miusahedelerinin  tefsiratin1  vermektedir.
Metamorfik sahreleri, karisik striiktiirleri
olan marn ve siyah seyl serileri kaplamak-
tadir. Boyabat bolgesinin tektoniklerini et-
raflica miitalda edebilmek icin bu zonun
mufassal tetkikatina lizum varsa da, bu
makalemiz mevzuu haricindedir. Ayni za-
manda Boyabat bolgesinin liglincl Unitesi
olan, Boyabat depresyonunu cenuba dog-
ru sinirlayan «metamorfik sistlerden» ma-
kalemizdeki yer azlig1 yiiziinden bahsede-
medik. Tektonikler bahsine nihayet verme-
den o6nce Ekinveren tulani fayir hakkinda
birka¢ s0z soylemek gerektir.

Eosenin tist ve orta kism1 esnasinda, Boy-
abat depresyonunda 2000 metre kalinligin-
da bir makta toplanmistir. Litoloji ve mik-
ro-faunalar; bu sedimantasyon zamanina
su fasiyeslerinin hakim oldugunu goster-
mektedir. Bu su fasiyesleri, Martli serile-
rinin kalinligiyle birlestiginde, Boyabat
depresyonuna graben denilebilir, bu bolge-
yi sinirlayan tulani fay da bunu tevit eder.
Bu netice, Ekinveren yakinlarindaki Ter-
sier tabakalarinin geng fakat eski Eosen ol-
madigini (kendi miitalaasi) zanneden Blu.
menthal'in son nesriyatindan tamamen
farklidir. Su halde Kretase - Tersier tema-
s1 gayri tabil bir temastir. Simali graben
fay1 ihtimal ki, orta Kretase veya Senoma-
nienden sonra kuvvetli tektonik hareketler
esnasinda meydana gelmistir. Son hareket-
ler esnasinda fayin birkac defa acilmig ol-
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mas1 muhtemeldir. Grabenin simalindeki
muhtelif faylar, ihtimal ki graben fayinin
esas kenarinin, sentetik faylarimin tesiridir.
Bu fikir cetvel III de gosterilmistir.
Harb dolayisiyle Boyabat bolgesinin je-
olojisinden ancak hulasaten bahsedilmis-

tir. Bundan dolayr muhtelif ifadeler zayif-
tir. Bu bolgenin biitiin jeolojik tafsilatiyle
alakadar olanlar, her iki mutehassisin cet-
velleri ile beraber orijinal raporunu teteb-
bu etmelidirler.

Geological notes on the area between
Boyabat and Ekinveren

Vlidyet Sinop (Northern Turkey)

I. INTRODUCTION

The areas between Boyabat and Ekin-
veren, called for short «Boyabat Area»
form a topographical depression N. of the
town of Boyabat about 70 km. S. of Sinop
(on the Black Sea Coast). The general
trend of this depression is N.W.-S.E, the
greatest width is about 12 km. The sou-
them border of this Boyabat depression
is formed by a crystalline massive, the
northern border by the so-called "Pantic
Ranges», a region mainly composed of Cre-
taceous beds.

Many geologists have visited this area,
encouraged to a great extent by the occur-
rence of an oil seepage north of the vil.
lage of Ekinveren. The latest studies were
made by Ericson and Blumenthal, but
were, however, based only on a short vi-
sit. The systematic studies of the oil pos-
sibilities of Turkey by the Petroleum de-
partment of the M.T.A. required a more
detailed study of the Boyabat area, the
more so as different geologists have des-
cribed a well developed dome like struc-
ture in the Boyabat depression, called «Sa-
ritas Domen».
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By: /. ORTYNSKI and S. W. TROMP

Both writers went to Boyabat during
September, 1941, together with the topo-
grapher Astm Tuncay, who prepared an
accurate plane table map on scale 1:20.000
of the area betvveen the Gok Irmak and Ekin-
veren and a map on scale 1:500 round the
seepage of Ekinveren Before those maps we-
re prepared both writers visited the area
north and south of Saritas dome together, in
order to settle general stratigraphical and
tectonical questions. A few Stratigraphie

standard Sections were measured accura-
tely and about 140 samples were collected
for micro-paleontological examination. The
Second writer returned af ter a month to
Ankara to work up these samples, whereas
Ortynski remained in the field till No-
vember 1941, to complete the detail map-
ping.

Due to war conditions it has not been
possible to publish in this article all the
detail maps with several hundred dip and
strike measurements. The micro-faunal
charts had also to be left out. We are very
grateful however, that it has been possible
to publish a few of the maps.

Due to the above mentioned war con-



ditions, we are not able to give all the
facts which are necessary to prove our
conclusions, which in view of the longer
time spent in this area differ considerably
from those of previous investigators. Also
the scope of this article does not allow a
complete discussion of the geology of the
Boyabat area.

II. STRATIGRAPHY

In this chapter the different facts will
be discussed which indicate the ages gi-
ven in plate IL

1) PALEOZOIC:

Below the Lower Cretaceous beds (see
later), north of Ekinveren, metamorphic
schists occur, which must be pre-Lower
Cretaceous. Further south near Corum
and further west in the Ilgaz Mt. Lahn and
Blumenthal respectively discovered a Ju-
rassic section, which is lithologically com-
pletely different from the metamorphic
schists of Boyabat. Also in both mentioned
areas a metamorphic series occurs below
the Mesozoic beds. All these facts suggest
that the so-called «Serpentine Series» of
Ericson is pre-Jurassic in age and most
probably Paleozoic.

2) CRETACEOUS:

In the Cretaceous area, north of Ekin-
veren, four units can be distinguished. The
deepest beds are the Lovver Belemnites
series followed by the black shales of the
Upper Belemnites series. This section is
unconformably covered by the Cuma Ak-
sam limestone. A thin strip of this limes-
tone near the Ekinveren fault is covered
agahi1 by the Calti marls.

a) Calti Marl: The dark grey Calti marl
is definitely Senonian in age and probably
even Lower Senonian. A sample (T.204)
collected near Calti immediately north of
the Upper Eocene chalky limestone, and

separated from it by a fault, contained the
following micro-fauna:

Mesh 0,5 m/m: 1 Flabellina, 16 Globo-
truncana, 1 Buliminella,
3 Pseudotextularia, 2 Os-
tracod.

Mesh 0,2 m/m: 6 Giimbelina, 1 Pseudo-
textularia, 9 Globotrun-
cana, 1 Bolivinella, 3 Os-
tracod.

Mesh 0,1 m/m: 2 Guimbelina, few unde-

terminable forams.

These quantities are based on 200 gr.
rock (disintegrated). From the residue ob-
tained, from each mesh only 2 spreadings
were studied. Another sample (T.165) was
taken west of Yusuflu, north of T. 114
(see plate II) This sample is separated
from T.164 by an Upper Eocene, greenish
coloured, flinty limestone (see later) This
whole section is strongly disturbed by the
main fault. The micro.fauna of this sample
is as follows: '

Mesh 0,5 m/m: 5 Globotruncana, I Ano-
malina, 1 Bathysiphon,

Mesh 0,2 m/m: 16 Globotruncana, 14
Giimbelina, 1 Bolivina
incrassata, 1 Cibicides, 1
Anpmalina, 1 Marssonel-
la, 1 Dentalina, 1 Eponi-
des, 1 Ostracod, 2 undet.

Arenacea.

Mesh 0,1 m/m: 22 Glmbelina, 1 Pseudo-
textularia, 8 Globigeri-
nella, 2 Buliminella, 1
Anomalina.

These faunae which are relatively poor-
ly developed (especially as far as the Glo-
botruncanas and Gilimbelinas are concer-
ned) although the facies of the surroun-
ding rocks is very favorable, strongly sug-
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gest that the Calti marl belongs to the Lo-
wer Eenonian (see also the chart publi-
shed by M. Izgi and S.W. Tromp in the ar-
ticle «The micro-faunae of the Basal Eo-
cene and Upper Cretaceous section of Ra-
mandag Well No.Il», M.T.A. Bull. Sene 7,
Say1 1/26, p.121-125, 1942).

b) Cuma Aksam Limestone: Between
Calti and Ekinveren immediately north of
the longitudinal fault in several places a
thin strip of limestone occurs stratigraphi.
cally below the Calti marls. This limestone
has the same characteristics as the Cuma
Aksam limestone further north, it is rich
in organic remains, corals, shells etc. and
especially characteristic are large (10-15
cm.) prints of Hippurites. Also ' Tagman
Ericson and others reported from the
Cuma Aksam limestones further north,
badly preserved Rudistids. O. Kiithn wrote
an article about the Hippurites near Ereg-
li, south west of Zonguldak. Several of the
Hippurites have been described by hini as
Santonian. Turonian is missing according
to him. Tromp pointed out in an article
«The vertical distribution of Hippurites in
Southern Turkey» (M.T.A. bulletin sene 6,
say1 4/25, p.608-611, 1941), that most of the
Stratigraphie data published about Hippu-
rites are not correct because their vertical
distribution is not sufficiently known. In
southem Turkey a rich Hippurite fauna in-
dicates Turonian irrespective of the species
of the Hippurites. For this reason the wri-
ters seriously doubt whether Turonian is
really missing in northern Turkey. They
are inclined to believe that the Cuma Ak-
sam limestone is really Turonian in age,
which is supported by the fact that they
seem to be covered by Lower Senonian
marls.

As these limestones are probably formed
as reef limestones (mainly due to Algae,
Bryozoa and for a small part to Corals), it
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is very likely that at the end of this period
a very irregular sub-marine topography
existed, similar to the one known in recent
reef building areas. In the following period
marls were formed partly in the depres-
sions between these limestone cliffs, partly
on top of them. This explains some of the
abnormal field relations further north, re-
ported by Blumenthal, where Cuma Ak-
sam limestone sometimes seems to cover
the Senonian marls.

c¢) Upper Belemnites Series: The Belem-
nites series underlies unconformably both
Cuma Aksam limestone and Calti marl.
These facts and the great difference in li-
thology between Belemnites series and co-
vering beds indicate that an older series
must be present below the Cuma Aksam
limestone. In connection with the previous
conclusion a pre-Turonian age seems to be
the most probable one. Is there any fossil
evidence for this conclusion? Several shale
and marl samples were collected in the Be-
lemnites series and were disintegrated, but
none contain a microfauna. As pre-Turo.
nian beds are in general very poor in for-
ams, it is not surprising that the Belem-
nites series seem to be unforaminiferal.

Macrofossils have been found 6nly in the
black shales of the Upper Belemnites se-
ries. Only three relatively rich fossil Oc-
currences are known up till now:11/2klm.
north east of Bayamca (west of Ekinve-
ren), just north of Ekinveren about 30 m.
north of the greenish flinty nodular limes-
tone (U. Eocene) and halfway between
this latter locality and the seepage.

The locality abt. 30 m. north
of the Ekinveren fault

Blumenthal in a report on the Ekinveren
seepage has compiled the different deter-
minations of fossils collected at this Second
locality by Prof. Salomon Calvi (in 1935)



Ericson (in 1938) and by himself (1039).
The three collections have been described
by Fuchs, Miss Bircher and Chavan res-
pectively Part of the fossil determinations
indicate Maestrichtian, others Aptian. Al-
bian and Cenomaman. According to Blu-
menthal the Middle Cretaceous and Ceno-
manian fossils were only collected by Prof.
Salomon Calvi. it seems that Prof. Sato-
mon Calvi did not collect these fossils him-
self, but this collection was given to him
by the peasants in Ekinveren. Blumenthal
concluded therefore that these fossils must
have come from another locality. However
both present writers visited this village se-
veral times and obtained also fossils from
the villagers, but the only locality they
knew was the same one in which Blumen-
thal and also Ericson collected their fossils,
it is almost certain that Salomon Calvi's
collection came from this locality imme-
diately north of Ekinveren. The fossils
occur here in a brownish weathering, san-
dy nodular limestone.

From the fossil collection of Prof. Salo-
mon Calvi three fossils have been found
also by Petunikov in the other fossil loca-
lity between the seepage and Ekinveren:
Crania cenornaniensis d'Orb., Terebratula
biplicata Defr. and Discoidea pentagonalis
Cott. These fossils have been reported from
the Middle Cretaceous and Cenomanian
(age.) Exogyra sinuata and Ostrea aquila
indicate also Lower Cretaceous.

The Locality 1%
east of Bayamca.

klm. north

Petunnikov descritbed this locality on
page 319 of his Publication on Ekinveren
(1939). The fossils occur in dark grev
marls with limestone intercalations (Up-
per Belemnites series). In these beds
many fossils were collected, which were
determined by Fuchs in Tiibingen (Ger-

many). The determinations gave the fol-
lowing results: Different species of Be-
lemnopsis (neohibolites), Belemnites (Du-
valia) and Rostellaria.

Neohibolites is only known (according
to Zittel) from the Lower and M. Creta-
ceous, and Duvalia is only known from the
uppermost Jurassic and L. Cretaceous.
Rostellaria occurs in the Upper Cretaceous
til recent, it is therefore most likely that
the beds are M. Cretaceous or perhaps Ce-
nomanian in age.

The locality half-way bet-
ween Ekinveren and the oil
see p age.

On page 320 of the same article of Petun-
nikov, different fossils are described which
occur mn a dark grey marl bed in this lo-
cality.

These fossils are:

Terebratula semiglobosa Sow. (Ceno-
manian), T. biplicata Defr. (M.Cretaceoas
to Cenomanian), T.carnea Sow. (Campan-
ian), Rhynchonella plicatilis Sow. (Turo-
nian), Crania cenomaniensis d'Orb. (M.
Cretaceous), C. tuberculata nilss (Danian),
Discoidea pentagonalis Gott. (M. Creta-
ceous) Catopygus carinatus (Cenomanian),
Belemnites (Duvalia) grasiana Duval
(Middle Cretaceous), Belemnopsis (neohi-
bolites) Ev/aldi Stromb. (Middle Creta-
ceous).

The lithology of this outcrop compared
with the one near Bayamca and the occur-
rence of Neohibolites and Duvalia in both
localities suggest that both fossil horizons
have probably more or less the some age.
The presence of a few fossils, which indi-
cate Senonian, is probably duc to two cau-
ses. Firstly some of the fossils are probably
not correctly determined. From others pro-
bably the real vertical Stratigraphie distri.
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bution in the geological history is not suf-
ficiently known. The same might be true
for the fossils collected at the locality near
Ekinveren. However the u. Belemnites se-
ries as a whole must be pre-Cuma Aksam
in age and therefore a Middle Cretaceous
or Cenomanian age seems to be the most
probable one. The angular unconformity
between Belemnites series and Cuma Ak-
sam limestone indicates that a rather long
hiatus in time must exist between both
units which makes a Lower Cenomanian
age for the Uppermost Belemnites series
the most probable one. it is posisble that
the fossil locality immediately N. of Ekin-
veren really occurs in Senonian beds
which are in close contact with M. Creta-
ceous. In that case we must assume that
a reworked M. Cretaceous fauna is present
in the Senonian. But further north, for the
deeper part of the black shales this expla-
nation is excluded. This contact between
Senonian and Cenomanian might be partly
due to faulting, but it is also possible that
a period of uplift and erosion existed bet-

ween the Senonian and Turonian (Cuma
Aksam).

d) Lower Belemnites Series :Below the
black shales of the Belemnites series a mo-
re than 700 m. thick section is exposed
which differs considerably in lithology
from the black shale series above, it has
been described therefore as Lower Belem-
nites series. No macro- or micro-fossils we-
re found in this section, it is most likely
however that this thick section below the
M. Cretaceous is Lower Cretaceous in age,
the more so, as the M. Cretaceous fossils
have not been found at the base of the
Upper Belemnites series, but in the middle
part. Although the writer realises that this
age determination is not absolutely certain,
the Lower Cretaceous age seems most pro-
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bable and has been used therefore in the
folowing chapters.

Along the south border of the Boyabat
depressjon Cretaceous beds seem to be ab-
sent, except at a locality near Boyabat, cal-
led Pervane Kaya, which was discovered
by Blumenthal in 1939. At the base of the
Boyabat limestone, below the cliff on the
W. side of the gorge, the so.called «Perva-
ne Kaya», a thin sandy section occurs
which contains some fossils which were
determined by A. Chavan as Cretaceous
(Turonian or basal Senonian). About 1
klm. west of Pervane Kaya another Creta-
ceous outcrop occurs which is called Hic'p
Kaya. According to Dr. Arni the fossils col-
lected contain Orbitoides media d'Arch,
Omphalocyclus macroporus Lam., Orbitoi-
des apiculata Schl. and Siderolites calcitra-
poides Lam. and are described by Dr. Arni
as Maestrichtian.

In both cases, at Pervane Kaya and Hi-
cip Kaya, it is uncertain whether only this
sandy transition zone is Cretaceous or if
really the whole limestone section must be
considered to be Senonian. The writers are
inclined to believe that this limestone
might be Tertiary. But as no fossils could
be found by the present authors the pro-
blem remains unsolved. These Senonian
sandy beds probably represent the last thin
skin of Cretaceous which was deposited
on the Paleozoic of the Southern Boyabat
area. During the greatest part of the Cre-
taceous this area probably remained above
sea-level. The small Occurrences near Per-
vane Kaya and Hicip Kaya are the erosion
relics of this thin cover.

3) TERTIARY:

The Boyabat depression is filled by a
more than 2000 m. thick section of marls
and sandstones, described as Martli series.
The Stratigraphie relations in this litholo-



gic unit have been always misunderstood
by the different geologists who visited this
area, becauce the stratigraphy is rather
complicated and can only be solved after
at least two weeks detail work.

Up till our recent work the steep dip-
ping beds near Ekinveren have been con-
sidered as the basal Martli series, but in
fact they are the upper part of the unit.
This difference in opinion is due to the
steep inclination of the Martli series bet-
ween Maaruf and Ekinveren. Steep north
dips change sometimes in overturned
south dips. The whole series between both
villages showed to be a north dipping unit.
This fact could be proved also with the
observations made south of the anticlinal
axis between Maaruf and Martli. The re-
petition of the different lithologic units
north and south of Maaruf is not so easy
to establish further east near Martli, be-
cause the sandstone units near Maarui are
changing into marls towards Martli. But
also in the Martli area a carefulll study
makes it possible to recognise the same
units north and south of the axis.

The Martli series near Ekinveren is un-
conformably covered by the Ekinveren li-
mestone, which contains a fauna indicating
U.Eocene (see later). On the south flank
of the Maaruf anticline in the northern
part of the Saritag dome the fourth sand-
stone unit of the Martli series is also uncon
formably covered by a unit, which is here
only developed as marls and sandstones.
«The Green series». At the base of the
Green series, but above the unconformity,
in places a very rich macrofauna occurs,
which was described by Liitfiye Eriinal. In
plate II part of these macro-fossils (only
the genera) have been indicated with their
guantities. Also these different species in-
dicate mostly M. Eocene or U. Eocene. For
this reason both units above the unconfor-

mity, on the top of the Martli series, have
been considered to have the same age (U.
Eocene). The Green series is assumed to
be the lagoonal facies of the U. Eocene, the
Ekinveren limestone the reef facies. South
of the Gok Irmak, about 3 klm. north of
Boyabat, and 500 m. after the road junc-
tion to Tas Koprii very steep dipping marls
occur with conglomerate sandstone inter-
calations which have been always included
in the Martli series. The fauna of these
marls indicate however an age younger
than the Ekinveren limestone, It is pro-
bably Oligocene in age (see later).

The Ilica limestone, south of the Gok Ir-
mak, is unconformably covered by the up-
permost Martli series. The fact, that the-
se limestones have been intruded by ba-
salts and that those basalts were also
eroded and covered by the same upper-
most Martli series, indicate a great hiatus
between the Ilica limestone and the Martli
series. As no hiatuses are known in the
Martli series itself, we assumed that the
Ilica limestone lies stratigraphically below
the Martli series. This is also supported by
the micro-faunae of the Ilica limestone.

The previous considerations show that in
the Tertiary the following units can be
distinguished from bottom to top:

1) Ilica limestone, 2) Martli series, 3)
Green series and Ekinveren limestone, 4)
Martli series 3 klm. north of Boyabat.

The age of each of these units has been
shown on plate II, but the facts which ac-
tually indicate these ages can be summari-
sed as follows.

a) Ihca limestone: This limestone con-
tains the following foraminifera: Assilina
(very rare), Camerina, Operculina, Pella.
tispira, Asterocyclina (acc. to McCammon)
and Discocyclina, an association rather
characteristic of the M. Eocene of Turkey.
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This fauna resembles the one of T.166 and
167 which lies in the lower Martli series,
it suggests that the Ihica limestone is stra-
tigraphically not very much lower than
the Lower Martli series. As the latter is
considered to be M. Eocene (see later), the
Ilica limestone, which is probably sepa-
rated from the Martli series by an uncon-
formity, is also considered as M. Eocene,
but the lower part of it.

b) Martli series: Although the facies is
sufficiently favourable, the micro-faunae
are in general poorly developed till sample
T.162. A sudden increase in fauna takes
place, which continues into the Ekinveren
limestones. This micro-faunal boundary is
considered as the boundary between Midd-
le and Upper Eocene. This is based on the
following considerations:

1) McCammon abusively considered the
faunae of the Ekinveren limestone as ty-
pical for the Gretaceous-Eocene boundary
because of the Globigerina-Globorotalia as-
sociation. However this association is only
characteristic for the Arabian facies of the
Cretaceous-Eocene boundary. In that case
also many other characteristic forms such
as Anomalina, Globigerinella, Lagenidae,
ete. appear in great quantities. These dif-
ferences with the Boyabat faunae and the
field observation that the sample T.162 lies
on top of a more than 2000 m. thick Eocene
section, are sufficient to prove that this
kind of Globigerina-Globorotalia asso-
ciation is not typical for the Cretaceous-Eo-
cene boundary, although it has some points
of resemblance.

The basal lower Eocene in Turkey is cha.
racterised by no or few, very small (> 0,1
m/m) Gilimbelinas, which practically dis-
appear in the upper part or the L.Eocene
and M.Eocene. From T.95 to T.162 Giimbe-
linas are missing (except in T.135) but
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from T.163 upwards they suddenly appear
again, which is characteristic for the tran -
sition zone M.-U.Eocene. Also the general
increase of other faunae such as Globige-
rina is* characteristic. But not only the ab-
solute quantities strongly increase, also the
amount of species. Below T.162 mainly
Globigerina bulloides is developed. Above
T. 161 besides G .bulloides, also G. quadri-
loba is present, which often resembles Glo-
borotalia. The Globorotalias are developed
as a spinose type resemhling Gl. velas-
coensis and a smooth type resemhling Glo-
bigerina quadriloba.

McCammon discovered in limestone at
Hasandegin, in the eastem part of the Boy-
abat basin, Hantkenina, which is charac-
teristic for the M. and Upper Eocene. Disr
cocyclina (which is common in the Ekin-
veren limestone) is particularly charicts-
ristic for the M. Eocene but occurs also in
the basal Upper Eocene, It has not been
observed in Turkey near the base of the
Eocene.

2) The section below T.162 is Middle Eo-
cene in age and even rather high in the
Eocene because large Uvigerinas occur in
the samples T.98 and T.109. Uvigerina is
especially a Neogene or upper Paleogene
form. These Uvigerinas, the poorly develo-
ped fauna in this whole marly section, and
the occurrence of Pellatispira and Disco-
cyclina in T.166 and 167, thev altogether
indicate a M.Eocene section. (For further
information see bibliography).

These different considerations indicate
a M.Eocene age for the greatest part of the
Martli series. Only the nppermost part is
U.Eocene. The latter beds are not younger
then Eocene because of the occurrence of
Giimbelinas.

As the Ilica limestone is considered to
be L. Middle Eocene, it is logical to assume



that the basal Martli series represent the
middle part of the M. Eocene. From T.143
upwards the section gets very poor til
T.161. As abowe T.144 also a lithologic
boundary is present (see plate II), it seems
logical to assume that the section above
T.143 can be considered as the upper part
of the M.Eocene.

Near the top of the 4th sandstone unit,
in T.93, limestone pebbles were found with
a Camerina-Fasciolites iauna, in general
typical for the M.Eocene. This also sup-
ports our assumption that the 4th sand-
stone unit can be considered as upper M.
Eocene.

In sample T.99 in mesh 0.1 m/m a Pseu-
dctextularia was found, which must have
derived from the Cretaceous, N. of Ekin-
veren. This fact indicates that anyhow part
of the marls of the Martli series derived
from the Belemnites series.

In the Saritas dome samples were col-
lected from the Centre part of the dome.
The marls below the 4th sandstone really
indicate the Stratigraphie level of T. 140,
but "the samples from the isolated marl hill

about 600 m. south cast of A 15 (only in-
dicated on map scale 1:20.000), in the cen-
tre of the dome, contains a fauna which
resembles T.109, which indicates a deeper
horizon in the Martli series.

¢) Green Serie» and Ekinveren Lime-
stone:

The Ekinveren limestone contains a
fauna in principal the same as the upper-
most Martli series. Especially the abun-
dance of Globigerina is very striking. These
limestones have been considered to be U.
Eocene in age for the reassons mentioned
above,

The Green series are practically unfora-
miniferal. They contain only in places a

rich macro-fossil collection, which has
been partly represented in plate II. From
the different genera particularly inte-
resting are the genera Potamides and
Faunus. Faunus inhabits fresh water and
only rarely brackish water. Potimides in-
habits only brackish water or estuaries. It
is therefore very likely that this gypsife-
rous section represents a brackish water
deposit. The age of the fossils varies in ge-
neral between M. and U. Eocene. From the
17 species only 2 Faunus species indicate
L. Eocene. But as the sample T. 216 besides
these two L. Eocene forms also contain
other forms, which are only reported from
the M. and U. Eocene, it is very likely that
the vertical distribution of these two Fau.
nus species is not sufficiently known. Also
Tubulostium is reported from this horizon,
a form particularly common in the u.Eo-
cene. All in all it seems most probable that
the macro-fauna of the Green series indi-
cates a basal U. Eocene age.

d) Martli Series, 3 km. north of Boyabat:
In a sample (T. 176) of this very steeply
dipping section a peculiar micro-fauna was
found, it is an Eponides-Uvigerina fauna,
with Globigerinas, but the latter are not
particularly aboundant. The Eponides spe-
cies are very similar to those of the Mio-
ceen. The fact that Globigerinidae are not
very richly developed either in quantities
or in genera (Globigerinella, Globigerinoi-
des and Orbulina are missing) indicates
however, a pre-Miocene age. This is sup-
ported by the occurrence of Globorotalia
(although very rare) and Camerina (in
sandstones nearby the outcrop of T. 176).
In other words the marls should be Oligo-
cene or older. The great amount of Uvige.
rinas, however, and the complete diffe-
rence between the fauna of T. 176 and the
U. Martli fauna near Ilica and Ekinveren
suggest a post-Martli age and therefore an



Oligocene age was adopted for this fauna.

e) Sakizdag Series: On the east flank cf
the Saritas dome, 6 klm. east of Baglica,
the Sakizdag series is overlapping the
Green series. This unfossiliferous and
uncalcareous section strongly suggests Con-
tinental or fresh water deposition during
that period. This series is "post-Green se-
ries, in age, but although unconformably
overlying the "Green series,, , the hiatus
seems not to be very large and therefore
the age of the Sakizdag series seems not
to be considerably younger than that of
the Green series. For this reason an Oli-
gicene age was also adopted for the Sakiz-
dag series. This series should represent
the Continental facies of the Oligocene, the
marls N. of Boyabat the marine facies. But
as part of the Sakizdag series overlies un-
conformably the section of T. 176, it is
very likely that anyhow a part of the Sa-
kizdag series is younger than the marls of
T. 176.

Since the Oligocene the whole Boyabat
basin must have remained above sea-level.
The Sakizdag- and Martli series were cut
by a system of different terrace levels. On
these terraces, on the N. border of the
basin, huge boulders of Ekinveren limes-
tone or Cuma Aksam limestone occur. In
these deposits new valleys have been cut
by erosion. New basalt extrusions took
place which filled up some of the valleys
on the S. border of the basin. This whole
period of enormous erosion, avalanches
(which brought those limestone boulders
into the plane) and extrusion has been
assumed to be Pleistocene, probably the
last period of considerable tectonic move-
ments in this area which coincided with
the period of large glaciation and down-
fall (rain and snow) in several other parts
of the world.

Before finishing this chapter an impor-
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tant observation has to be mentioned.
South of the Gok Irmak the beds are con-
siderably younger in age than immediately
north of it. This can only be explained by
a longitudinal fault south of the Gok Ir-
mak. The area between the S. border of
the Boyabat basin and the fault subsided
considerably with respect to the area to
the north.

UNCONFORMITIES.

The followong erosional unconformities
due to structural movements can be dis-
tinguished in the Boyabat area:

1. Between the Paleozoic schists and the
L. Cretaceous Belemnites series.

2. Perhaps between the L. and U. Creta-
ceous, but uncertain.

3. Between the L. Cenomanian (or M.
Cretaceous) and Turonian (at the base
of the Cuma Aksam limestone).

4. Perhaps between the Turonian and
Santonian, but uncertain,

5. Between the Cretaceous and L. Middle
Eocene (at the base of the Ilica lime-
stone).

6. Betv/een the Lower-and Middle M. Eo-
cene (at the top of the Ilica limestone).

7. Above the base of the U. Eocene (at the
top of the Martli series).

8. In the U. Eocene probably a few secon-
dary unconformities.

9. Between U. Eocene and Oligocene (at
the base of the Sakizdag series).

10. Between Oligocene and Pleistocene (at
the top of the Sakizdag series).

11. Between Pleistocene and recent.

From these different unconformities no.
I, 3, 5, 7 are the most important ones. They
mainly determined the present topography
of the Boyabat area.

In the previous pages some of the argu-
ments have been given already to prove



the existence of these 11 unconformities.
However, in the following lines the main
arguments will be put together.

Sub 1) This hiatus can be clearly seen
N. of Ekinveren, near the metamorphic
core. Along the S. border of the Boyabat
area Cretaceous seems to be absent except
near Boyabat. In general Eocene directly
overlaps the Paleozoic here with an enor-
mous erosional hiatus.

Sub 2) This
exist:

hiatus was accumed to

3 — Because of the lack of the lovver Be-
lemnites series near the Ekinveren seepage.
The lack of this section seems to be diffi-
cult to explain only with faulting.

b — Because of a sudden change in the li-
thology from the lower in to the upper
Belemnites series.

Sub 3) This hiatus can be clearly seen
in different localities N. of the Ekinveren
main fault.

Sub 4) The thinning of the Cuma Ak-
sam limestone from N. to S., indicated by
the only 1-2 m. thick limestone strip just
N. of the Ekinveren fault, suggests that
the Santonian marls might. have been de-
posited on an erosional Surface, it is also
possible, however, that it is only due to a
transgression of the limestones from N. to
S. However, the fact that these Senonian
beds sometimes directly overlie M. Cre-
taceous and even Paleozoic (near Boya-
bat) suggests an erosional hiatus at the
base of the Senonian.

Sub 5) The Ilica limestone overlaps the
Paleozoic schists. The direct contact with
the Cretaceous is not known because near
Ekinveren only U. Eocene is in contact
with the Cretaceous.

Sub 6) Near Ilica the Ilica limestone is
intruded by a basalt flow. Both are uncon-

formably covered by the U. Martli series.
This suggests that after the deposition of
the Ilica limestone movements took place
followed by basaltic extrusions.

Sub 7) The Ekinveren limestone is in
contact with different horizons of the
Martli series. W. of Ekinveren they cover
the 4 th sandstone unit, more to the E.
they cover the 5th sandstone unit. In both
cases the contact seems to be a Sedimen-
tary one, only disturbed by faulting.

Sub 8) The sudden apperarance of schist
pebbles in conglomerate limestone above
the Ekinveren limestone, E. of Ekinveren,
suggests that movements of the metamor-
phic core N. of Ekinveren, brought that
area to the Surface in U; Eocene time.

Sub 9) On the E. flank of the Saritas
dome, about 6 klm. E. of Baglica, a sudden
flattening of the Sakizdag series takes
place. This flattening and the sudden
change in lithology of this series compared
with the underlying "Green series,, suggets
an unconformity. S. of the GOk Irmak this
phenomenon is more evident however.
The Sakizdag series overlaps outcrops of
Martli series with different ages.

Sub 10 and 11) Both uconformities are
clearly exposed in the field and therefore
do not need to be diccussed.

I11. TECTONICS.

The Boyabat area can be divided into
three tectonically different areas. The
differences in topography correspond quite
closely with the difference in tectonics of
these areas.

The first area is the Boyabat depression
filled with Tertiary deposits; the Second
one is the southern slope of the Cretaceous
Mountain range, bordering this depression
to the north. The third area is composed
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of metamorphic schists bordering the Bo-
yabat depression to the south.

A complete discussion of each of these
zones would not be in accordance with the
scope of this article. Only the Tertiary ba-
sin will be discussed more extensively.

-A. THE BOYABAT DEPRESSION

The Boyabat depression can be divided
from north to south in the following
units:

1 — The anticline between Maaruf and
Martli.

2 —The area north of the GOk Irmak
with the Saritas dome.

3 — The area south of the Gok Irmak.

1) Maaruf - Martli Anticline:

Near the village of Maaruf the marls and
sandstones of the Martli series are folded
in a steep anticline. Plate III shows the
steep dips as well as a steep dipping fault
in the axial plane of the anticline. This
anticline has been followed as far as Martli
Koy, i. e. a distance of about 6 kilometres.
The axial fault, very steeply dipping in
the western part near Maaruf, is slightly
dipping to the north further east. East of
Martli Koy some local thrusting can be
observed. it is probable that the origin of
this anticline is due to a pre-existent ridge
of basement rocks. This interpretation is
given on plate III.

The Maaruf —.Martli anticline is out by
three transversal faults dividing the struc-
ture into several bloeks.

The northern flank of the Maaruf —
Martli anticline has been examined very
carefully in a section between Maaruf Koy
and Ekinveren Koy. it could be proved
with observations of dips, ripple marks and
the size of grains that the top of the beds

*) See the plates in turkish part.
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is dipping towards the north and that in
this direcitpn younger strata appear, it
means, that in this section the youngest
Tertiary strata are on the northern margin
of the Tertiary area. On the other hand the
examination of the Cretaceous strata sho-
wed that going southwards towards the
northern margin of the Tertiary area, the
youngest Cretaceous strata appear. Due to
this in the examined section the youngest
Tertiary strata are brought into contact
with the youngest Cretaceous beds by
means of a fault contact (the Cretaceous -
Tertiary fault). This fault which can be
followed along the northern margin of the
Tertiary area cuts across the Tertiary and
Cretaceous strata. West of the Ekinveren -
Maaruf section the fault approaches the
metamorphic massive and a part of the
Cretaceous strata disappears. On the other
hand towards the east, the section of Cre-
taceous observed along the Sinop road is
considerably thicker. The same is true for
the Tertiary series.

2) Santas Dome:

In the center of the Saritas dome a to-
pographical depression occurs which is
known as «Karaviran yazasi». The topo-
graphical relief in this area easily suggests
the existence of a dome especially if the
map 100.000 is used as topographical basis
of geological mapping. But the topographic
map, scale 1:20;000 and detailed geological
observations show that the term dome is
not correct here and can hardly be used.

The steep southem flank of the Maaruf-
Martli anticline flattens towards the south
and the strata pass into a relotively shal-
low and broad syncline which will be cal-
led the northern syncline of the Saritas
dome. The lithologic character of the beds
occurring here is of great importance for
the tectonics of Saritas dome.



As can be seen in plate III and in the
Stratigraphie section on plate II, the lower
and considerably thicker part of the Martli
series in the neighbourhood of Saritas do-
me is composed of marls. Above the marls
a thick series of sandstones and conglome-
rates occurs, which are exposed in two syn-
clines. The northern syncline with the
axis running from Bektas Koy towards the
cast is filled with the 4th sandstone unit
of the Martli series and with a part of the
green series. The SE syncline is larger and
the beds occurring in it are of a conside-
rablly greater thickness. They are compo-
sed not only of the 4th sandstone unit and
the «Green series» but also of the Sakiz
Dag conglomerate. The arrangement of the.
se two synclines indicates that they are
probably due to a cross ridge with an al-
most E-W trend.

During and after the sedimentation of
the sandstone and conglomerate series
(which floated like rigid blocks on the
plastic underground of marls) readjust-
ment of the disturbed eguilibrium follo-
wed. This took place partly by compaction
of the marls, partly by tilted block move-
ments of the pre-cxistent ridge. These
latter movements caused the numerous
longitudinal faults observed here.

3) The area south of the Gok Irmak:
According to Ericson and Blumenthal
faults do not exist along the southem mar-
gin of the Tertiary basin. The strata are
only folded down. it is true that west of
Boyabat a north dipping Eocene limestone
series is in depositional contact with meta-
morphic rocks. But the observations made
on both sides of the Gok Irmak show some
differences in the age of strata (see chap-
ter stratigraphy) which are difficult to
explain without a fault. Generally spea-
king, in the Sections perpendicular to the
general strike of the basin, the strata on

the southem side of Gok Irmak are youn-
ger than the strata occurring in corres-
ponding places on the northern side. The
beds on the southem side of the Gok Ir-
mak are nearer to the margin of the basin
and one should expect just here the older
strata and towards the basin younger. But
in reality it is the contrary. it is possible
that detailed mapping along the southem
margin of the Tertiary basin will show the
existence of other longitudinal faults due
to the gradual subsidence of the basin. The
basalt Occurrences in linear NW-SE arran-
gement south of Ilica indicate also the pos-
sibility of longitudinal faulting.

B. THE CRETACEOUS AREA

The Cretaceous strata on the north side
of the Ekinveren longitudinal fault are ve-
ry distorted. Their tectonics are quite diffe-
rent from the tectonics of the Tertiary ba-
sin. Plate III gives a tentative interpre-
tation of the Surface observations. The me-
tamorphic rocks are overlaid by a faulted
and folded series of black shales and marls
with complicated imbricated Structures. A
detailed discussion of this zone is actually
necessary for a complote understanding of
the tectonics of the Boyabat area, but it
would be out of the scope of this article.
Also the third unit of the Boyabat area
«the metamorphic schists» bordering the
Boyabat depression to the south, cannot be
discussed for lack of space in this article.

Before finishing this chapter tectonics, a
few words must be said about the age of
the Ekinveren longitudinal fault.

During the Middle and Upper part of the
M. Eocene an almost 2000 m. thick section
was deposited in the Boyabat depression.
Both lithology and micro-faunae indicate
that marine shallow water conditions pre-
vailed during this whole period of sedi-
mentation. This constancy of shallow wa-
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ter facies combined with the great thick-
ness of the Martli series indicates that the
Boyabat depression with full right, can be
called a graben, the more so as this area
is bordered by longitudinal faults and cross
faults. This conclusion is completely diffe-
rent from the latest ideas published by
Blumenthal, who overlooked the fact that
the Tertiary beds near Ekinveren are the
youngest and not the oldest Eocene beds
(as he assumed). The Cretaceous - Tertiary
contact is therefore an abnormal contact.
The N. Graben fault originated probably
during the strong tectonic movements after
the M. Cretaceous of Cenomanian During
the later movements the fault was pro-
bably reopened several times. The diffe-
rent faults north of the Graben are pro-
bably reflexions of the synthetic faults
which mostly accompany the main edge
fault of a graben. This conception has been
indicated also in the tentative section of
plate III.

Due to war conditions only a very short
summary of the geology of the Boyabat
area could be given. For the same reason
a discussion of the oil possibilities of Sari-
tas dome are to be left out. Different sta-
tements might sound therefore rather pre-
mature. For those interested in all the geo-
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logical details of this area it will be neces-
sary to study the original report of both
writers with all the necessary plates.
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