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Bilindigi gibi 12 Kasim 1999 tarihinde Diizce ve yakin yoresinde Richter dlgegine gore 7.2
biiyiikligiinde yikict bir deprem meydana gelmistir. Deprem 760 kisinin 6limine. 5600
Kisinin yaralanmasina ve binlerce binanin yikilmasina neden olmustur. Depremin merkez
iissii Diizce’nin 7 km giineyinde Cinarcik yakin yoresinde yer alr.

Depremde batida Golyaka giineyi ile doguda Bolu tiineli dogusu arasinda yaklasik 35 km®
lik bir yiizey kg gelismistir. Yizey Kkingi, batida Aksu-Cevizcik arasinda K75B:
Cevizcik-Aydinpinar arasinda K80D: Aydinpinar-Kaynagh arasinda D-B ve Hasanbey-Bolu
tiineli arasinda ise K65-70B dogrultusunda uzanmaktadir. Yiizey kingi boyunca gozlenen
atimlar 380-20 cm arasinda degismektedir. Cevizcik, Aydmpiar, Simgir ve Kaynash
vorelerinde saga sigramalar yapmakta ve bu yorelerde ozellikle Simsir ve Kaynash
icerisinde K10-20B dogrultusunda gelismis disik atmh (1-5 cm) sol yanal kiriklara da
rastlaniimaktadir.

Kirngin dogrultusu boyunca gok sayida ¢okiintii alanlarina (sag pond), basing sirtlarina
(pressure ridges) ve sivilasma vapilari izlenmekte olup, ozellikle kingmn bati ucunda
Cevizeik-Hamamonii koyleri arasinda yer yer heyelanlara bagh olarak 3-4 m’lik digmeler
ozlenmistir. Bu 6zellikleri ile Kirik, 17 Agustos 1999 Kocaeli deprem kingindan farkh yapi
sunmaktadir.

Kirnigin dogu ucu Bolu tiinelinin dogusunda sonlanmakta olup bundan sonraki depremler
Bolu fay1 ve bunun kuzeyinde yer alan Mengen fay1 izerinde beklenmelidir.

The Surface ruptures of the 12 November 1999 Diizce Earthquake

The Diizce Earthquake occurred on November 17, 1999 at 06:57 pm (local time) with the
magnitude of 7.2 on the Richter Scale. The earthquake caused 760 causalities, 5600 injuries
and the collapse of more than thousand houses. The epicenter of the earthquake is located 7
km south of the Diizce town.

The earthquake is associated with approxiamately 35 km long surface rupture between
Golyaka on the west and Bolu Tunnel on the east. The ground rupture trends N75W
between Aksu and Cevizeik village: N8OE between Cevizcik and Aydipmar village; E-W
between Aydinpmar-Kaynasli village and N65-70W between Hasanbey and Bolu Tunnel.
The measured offsets on the ground rupture are changing from 380 cm to 20 cm. The
ground rupture consists of right stepping in Cevizcik. Aydmpinar, Simsir and Kaynash
villages where left lateral ground ruptures which have little offsets (1-5 cm) are also
observed.



Sag ponds, pressure ridges and liquefaction structures were traced on the long ground
rupture. Lanslide associated collapses of about 3-4 m deep were observed between Cevizcik
and Hamaménii villages. There features of the ground rupture is different from the ground
rupture of the Kocaeli earthquake.

The ground rupture ends on the east of Bolu tunnel and there are two segments that have
high risk of producing large earthquakes on the Bolu and Mengen faults in the future.
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12 Kasim 1999 saat 18 * ‘de Kuzey Anadolu Fay zonunun bati kesiminde Bolu, Diizce,
Kaynash ve gevresini etkileyen siddetli bir deprem olmustur. Oldukea genis bir alanda
hissedilen bu depremde, 700’iin Gizerinde insan hayatini yitirmis,: 2500 civarinda insan
yaralanmig ve 1500’{in tizerinde bina hasar goriirken, ingaati halen devam etmekte olan Bolu
Tiineli ve viyadiikleri de etkilenmistir. :

USGS verilerine gore depremin episantiri, 40.768 kuzey enlemi ile 31.148 dogu boylaminin
kesistigi, Diizce ilgesi Cinarh koytiniin K-KD’suna dismektedir. Yaklasik olarak 14 km
derinlikte baslayan ve aletsel biiyiikligi Ms=7.2 olan bu deprem, genel olarak D-B
dogrultulu ve sag yanal atimh ana yer degistirme duzlemi boyunca Golyaka ile Dip
mahallesine kadar uzanan 30 km’lik bir yiizey ki@ olusturmustur. Diizce faymnin
kuzeyinde kalan bir kesimin kirilmasi sonucu gelistigi diisiiniilen bu yiizey kirigr boyunca
25-380 cm.’ye varan sag yanal Gtelemeler belirlenmistir. Detayli olarak haritalanan Diizce
depremi yiizey kirigi, tiim uzanimi boyunca en azindan iki ayr1 yerde 1-2 km’ lik atlamalar
(stepover) yapan, bir ana ve iki yan segment’den olusmaktadir. Doguda yer alan ilk
segment, yaklasik 8 km. uzunluga sahip olan Kaynasli segmentidir. K 80 B ya da D-B
dogrultulu bu segment iizerinde belirlenen en yiiksek atim degerleri Kaynash kuzeyi
Sarigokek yolu iizerinde 230 cm. ve Karagali mahallesinde 267 cm. dir. Diizce depreminin
episantirini lizerinde bulunduran ve Kingmn orta kesimini olusturan ana segment, D-B ile
K85D dogrultulu Cmarli segmentidir ve yaklagik 16 km’lik bir uzunluga sahiptir. Bu
segmentin iki ucunda yer alan Golormant ile Simgir koyleri boyunca 50 cm ile 380 cm.
arasinda degisen degerlerde 6lgiilen atimlarin yani sira, episantira en yakin yer olan Cinarh
kdyiinde ise, 345 cm’lik bir yanal yer degistirme saptanmistir. Eften golii segmenti yiizey
kingmin bati kesimini temsil etmekte olup, 6 km’lik uzunlugu ile gélin giiney sahili
boyunca devam etmektedir. Doguda Golormant, batida Hactyakup koyiine ve Golyaka’ya
kadar devam eden bu segment iizerinde 50-280 cm. arasinda degisen degerlerde olgiilen
yanal otelemelerin yani sira, ozellikle Eften goliniin giiney sahili, Cevizlik mahallesi ve
Hactyakup koylerini birlestiren yol boyunca da yer yer bityiik heyelanlar ve 4-5 m’ye kadar
ulasan ¢okme ve algalmalar belirlenmistir.

Batida Golyaka ile Doguda Dip mahallesi arasinda uzanan Diizce depremi yiizey kingmmn
geometrisi, 17 Agustos Marmara depremi ytizey kirigindan bazi farkhiliklar da sunmaktadir.
Bu hat iizerinde bir dogrultu atimh faylanmada gogunlukla izlenebilen, ana koldan ayrilip
tekrar birlesen kiigiik kiriklarm (anastomosing structures) yani sira, daha ¢ok sikistiran
biiklimlerin (restraining bend) egemen oldugu saptanmistir. Sikistiran biiklimler ve buna
bagl olarak gelisen basing sirtlar (pressure ridges), Golormani, Aydimpinari,
Cakirhaciibrahim, Giiven ve Findikh koyleri civarinda gok belirgindir. Bununla beraber,
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versel alanlarda kiigiik 6lcekli ¢okintii golleri (sag ponds) ve sivilasma yapilari da
(liquefactions) izlenmistir.

12 november 1999 Diizce earthquake surface rupture and slip
distribution

An earthquake took place on the western part of the North Anatolian Fault Zone around
Bolu, Diizce and Kaynash towns on the 12 November 1999 at 18.%. The earthquake affected
very large areas and resulted in more than 700 deaths, left over 2500 people wounded,
around 1500 buildings were damaged. It is notable that Bolu tunnel and its viaducts were
also severely damaged.

According to USGS data, epicenter of the Diizce earthquake is to the N-NE of the Cmarhi
village of Diizce town where 40.768 North latitude and 31.148 East longitude coincides.
The magnitude was determined as 7.2 Ms and started at 14 km depth from surface. This
event created about 30 km surface rupture between Golyaka in the west and Dip village in
the east. The observed dextral strike-slip displacements are around 25-380 cm along the
castern part of the surface rupture. The detailed mapping of surface rupture revealed at least
one main and two smaller segments along its entire course. 8 km long Kaynash segment is
the first segment in the east. Maximum slip along the N8OW to E-W trending Kaynaslh
segment 1s measured as 230 cm at the north of Kaynasli on the Saricokek road and 267 cm
around the Karagali village. The main segment of the surface rupture is named as Gmarli,
and observed mn 16 km length with a trend of E-W to N85E. Slip values measured on this
segment are between 50-380 cm around the villages of Golormani and Simsir respectively.
Other slip value at Cinarli village is the closest one to epicentral area and was measured as
345 cm. Eften lake segment represents the western part of the surface rupture and has a
length of 6 km and continues along the southern shore of the lake. On this segment, to the
east of the Golormani. west of the Haciyakup villages and towards Golyaka town, slip
values were measured between 50 and 280 cm. In addition to strike-slip offset, mainly on
southern shore of the Eften lake. around Cevizlik and Hactyakup villages, roads with
occasional huge landslides of around 4-5 m, collapsed and subsided.

The geometry of the surface rupture of the Diizce earthquake, elongated between Golyaka
and Dip villages has shown differences when compared to Marmara earthquake of 17"
August 1999. The general characteristics of strike-slip faulting such as anastomosing
structures, horse tails, pressure ridges and sag ponds were extensively developed along the
surface rupture of Diizce earthquake. These structures are dominant around Gélormani.
Aydmpnari, Cakirhaciibrahim, Giiven and Findikh villages. Furthermore. small scale sag
ponds and liquefaction structures were determined locally along the surface rupture.

158



33. Turkiye Jeoloji Kurultay:
Geological Congress of Turkey

Giineydogu Marmara bolgesinin neotektonik ozellikleri ve Kocaeli -
Diizce depremleri

Orhan CERIT', T. Fikret SEZEN’, Murat NURLU’

"Cumhiwiver Universitesi. Cevre Mithendisligi Boliimii. Sivas
“Cumhuriver Universitesi, jeoloji Miihendisligi Boliimii, Sivas
Cdfer Iyleri Genel Miidiirliigii. Deprem Arastirma Daire Baskanhigi, Ankara

Bu calismada, Kuzey Bati Anadolu'da, 17 Agustos 1999 ve 12 Kasim 1999 tarihlerinde
meydana gelen ve bolgede bilyilk yikima neden olan depremlerin olusturdugu yiizey
kiriklari ve sismik bulgular incelenerek, yazarlar tarafindan daha 6nce yorede yapilmis
calismalar ile denestirilmis ve bolgenin neotektonik karakteri tartistimistir.

Calisma bolgesinde. her iki deprem sonucunda, yiizeyde gozlenen fay kiriklarinin genel
dogrultulari. N70E ile EW arasinda degisim gostermektedir.

17 Agustos depremi sirasinda olusan kirik, bir kismi deniz altinda olmak iizere. Yalova-
I'ften Goli (Golyaka-Bolu) arasinda gozlenmektedir. Bu kirik, yer yer atlamalar gostererek
devam etmekte. Yalova-Dilburnu Batisi, Hersek-Sapanca Golii, Sapanca Goli-Akyazi
kuzeybatisi ve Akyazi-Eften Golii segmentlerinde izlenebilen en az 4 ayr segmentden
olusmaktadir. Bu fay segmentleri iizerinde sag yanal hareketin yanisira, yer yer giiney
blogun kuzey blok iizerinde 80 cm'ye varan olgiilerde iizerledigi, bazi kesimlerinde ise
cenisligi yer yer 50 m’ye varan, derinligi ise 2 m.yi asan depresyonlar olusturdugu
vozlenmistir. Bu segmentler lizerinde en biyik atim Arifiye dogusunda, 4.60 m olarak
oletilmustiir. Ayrica, bu deprem sirasinda, gerek Sapanca Golit kuzeyinde yer alan
Paleozoyik ve Tersiyer yash serilerde, gerekse Sapanca giineyi ve giineydogusunda yer alan
benzer birimlerde. olasi kismi rotasyonlara bagh NE-SW ve NW-SE uzanimli makaslama
kirklart  da  gelismistir.  Ozellikle, Adapazari'nda devamliigi  Adapazari Giinesli
mahallesinden (Adapazari cezaevi civari) Serdivan'a kadar belirgin olarak izlenebilen, genel
dogrultusu N75E ile EW bati arasinda degisen biiyiik bir depresyonel kirik olusmustur. 17
Agustos 1999 depremi sirasinda yorede gerek karada gerekse bir kismi deniz altinda heyelan
olusumlari ve oturmalar gelismistir. Bunlarin en énemlisi. biiyiik kayiplara da neden olan ve
kiyida “seiche” olusturan Golciik'teki sahil seridinin diismesidir. Ayrica ozellikle Akyazi
dogusunda, Aksu dere vadisinde yaygin heyelan olusumlari, bu yoredeki kiigiik yerlesim
birimlerinde hasara neden olmus ve yer yer ulasimi da engellemistir.

17 Agustos 1999 depremine ait sismogramlar incelendiginde. kayitlarda gozlenen dalga
formlarinin distorsiyona ugradigi, homojen bir kayit trendi gostermedigi belirlenmistir.
Adapazari kent iginde gelisen bilytik depresyonal kirik da géz ontinde tutuldugunda,
yukarida belirtildigi tizere en az 5 ayr Kirik segmentinin, ilk ana sok sirasinda gelisen
kirilma ve tetiklemeye bagh olarak gok kisa siireler i¢inde ardigikli olarak kirtldigt, yorede
bir ka¢ on saniye iginde zincirleme olarak ard arda birden ¢ok depremin olustugu
ongoriilmektedir.
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12 Kasim 1999 Diizce (Bolu) depreminde olusan yiizey kirigi, 17 Agustos 1999 kirigimin
dogu ucu devaminda atlama yaparak, Eften Golii giineydogu kesiminden Kaynasl
dogusunda Bolu Dagi otoyol tiinel insaati civarina kadar uzanmaktadir. Yaklasik 30 km
uzanmma sahip bu kirigin dogrultusu N85E ile EW arasinda degismektedir. Bu fay iizerinde
en biyik atim, Girevli koyt iginde 4.45 m olgiilmiistiir. Ayrica, bu yérede, bir kag ayri
lokasyonda, ana kiriga paralel, ikinci ve bazi kesimlerde ise tigiincii kirilma zonlari
gdzlenmistir.

Bolu giineyinde 1944 yilinda, Mudurnu vadisinde 1957 ve 1967 yillarinda gelisen kirilmalar
ile bolgenin bati kesiminde biriken gerilme, yorede gelisen son depremler ile bu kesimi
Kirmistir. Ancak bu kingin dogu kesiminde hareketlenme, 1967 ve 6ncesi depremlerde
kirlmis bulunan zayif zonlar yerine, Almacik Dagi kuzeyinde, yeni bir giizergahta
gehserek, Bolu Dagi'na kadar uzanmistir. 12 Kasim 1999 depremi sonrasi, Bolu kuzeyinde
haritalanamiyacak olgekte de olsa, yaygimn olarak gelimis bulunan EW dogrultulu kirik ve
yariklar, gelecekteki olusabilecek depremler agisindan, en az Marmara denizi ve ¢evresi
kadar, bu y6renin de biiyiik risk altinda oldugunu gostermektedir. Ayrica, bu gézlemler ve
bulgular dogrultusunda, bu yérede ¢ok genis bir zona sahip Kuzey Anadolu Fayi'nin kuzey
kesimlerinin, gelecekte olusabilecek kirtlmalar agisindan énemli oldugu ongoriilmektedir.

Neotectonic features of the southeastern Marmara region and Kocaeli-
Diizce earthquakes

In this study, ruptures and sismic data produced by the earthquakes of 17 August, 1999 and
12 November 1999, in Northwestern Anatolia which caused great damage, were
investigated, the results were compared with the previous studies by the authors, and
neotectonic features of the region were discussed.

In the study area, general strikes of the fault ruptures caused by the above mentioned
earthquakes are N70E to EW.

The ruptures occured during 17 August 1999 earthquake which partially follow a submarine
route, were observed between Yalova - Eften lake (Golyaka-Bolu). This fault rupture, which
consists at least 4 segments with some interruptions can be followed at Yalova - West of Dil
Burnu, Hersek - Sapanca Lake, Sapanca Lake - Northwest of Akyazi and Akyazi - Eften
Lake segments. Along these fault segments, besides right lateral movement it was observed
that the southern block has overlain the northern block up to 80 cm and at some places 50 m.
in wide and 2 m. in deep depressions have been formed. The maximum offset of 4.60 m.
was measured to the east of Arifiye along the segments. During the earthquakes, shearing
faults in the directions of NE-SW and NW-SE were developed due to probable rotational
movements in the Paleozoic and Tertiary series to the north of Sapanca Lake and similar
units to the South of Sapanca. In Adapazari, a depressional fault in the direction from N75E
to EW has occurred which can be traced in the field from Adapazari - Giinesli ward (vicinity
of the Adapazari prison) to the Serdivan. During 17 August 1999 earthquake landslides and
subsidances have occurred both on the land and submarine. The largest of these is the
subsidence of the sea shore in Golciik which resulted in great damages and caused seiche
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formation. In addition, landslides in the Aksu stream valley to the east of Akyazi have
damaged the buildings in the villages and roads.

Study of the sismograms of the 17 August 1999 earthquake have revealed that waves were
subjected to distortion, and the record trend is not homogeneous. Taking into consideration
the large depressional fault in Adapazari, it can be postulated that; as stated previously at
least 5 fault segments were broken successively due to the faulting and triggering during the
main shock, and successive earthquakes have occurred in a few ten seconds in the region.

The fault rupture of the 12 November 1999 Diizce (Bolu) earthquake, extends from the
southeast of the Eften Lake to the highway tunnel at the Bolu Mountain to the east of
Kaynasli, making a leap at the eastern end of 17 August 1999 fault. The strike of this 30 km
long fault ranges from N85SE to EW. The maximum offset on this fault were mesaured as
4.45 m. in Girevli village. In addition, in the same area secondary and tertiary fault ruptures
were observed in a few locations parallel to the main fault line.

The stress accumulated due to the faulting in 1944 to the south of Bolu, in 1957 and 1967 in
Mudurnu valley at the western part of the region has caused faulting during last earthquakes.
The movement at the eastern part of this fault, has occurred along new route to the north of
Almacik Mountain and extends up to Bolu Mountain, instead of following weak zones
faulted during 1967 and preceeding earthquakes. EW aligned fractures and joints which can
not be mapped in scale formed to the north of Bolu after 12 November 1999 earthquake,
indicate that this region is under earthquake risk in future like Marmara Sea and vicinity. In
addition, concluding from these observations and data, it can be concluded that northern
parts of the North Anatolian Fault Zone which occupies a large area has importance for the
probable faultings in future.
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12 Kasim 1999 tarihinde saat 18:57'de Diizce-Kaynash yoresinde Mw = 7.2 (7
buy tiklugiinde yikicr bir deprem olmustur. Depremde 800 kisi hayatini kaybetmis ve 2000
Kigi varalanmistir. Deprem. Bolu Dagi-Bakacak mevkiinde istanbul-Ankara Karayolu'nda
Kicik bir heyelant tetikleyerek yoldaki trafigin birka¢ giin aksamasina neden olmustur. 6
Aralik 1999 tarihi itibariyle. ana soktan itibaren biiyiiklikleri 2.0-5.4 arasinda degisen 2650
art¢r deprem kavdedilmistir.

Deprem. 17 Agustos 1999 Izmit Korfezi depreminden etkilenen Diizce ve Kaynash
ilgelerinde agir hasar yapmistir. Diizce'deki hasar, kahn gevsek ve suya doygun zeminden
Kaynaklanmistir. Diizce'de zemin hareketi biyiitiilmiis ve 0.5 g olarak kaydedilmistir.
Kaynasli'daki hasar kismen zeminden kismen de faydan ileri gelmistir. Ayrica. depremde

Bolu'nun kuzeyindeki bir mahallede 20 ev tamamen ¢okmiistiir.

12 Kasim depremi. 17 Agustos deprem kirginin bitis yeri olan Gélyaka glineyi ile Bolu
Tineli (Kaynagh) arasinda yaklasik 40 km'lik bir yiizey kirigi olusturmustur. Kirik. doguda,
Golyaka giineyinde.  Aksu-Haciyakup koyleri civarinda baslamakta ve batida
Dariyerhasanbey-Dereboyu kéyii-Bolu Tiineli civarinda sonlanmaktadir. Deprem. Efteni
kaphcasi civarinda heyelanlara neden olmus, muhtemelen kirik gsliin giiney kiyisina yakin
ve iginden gegmistir.

Dagdibi koytinde en biytk sag yonli atim 4.0 m ve normal aum 50 cm gézlenmistir. 4.0
m'lik en buyik yatay atim miktari ve hasar dagilimi. deprem merkezinin Dagdibi-Findikl
Koy arasinda (Diizee-Kaynash arasi) olduguna isaret etmistir. Deprem kirigr, dogu ucundan
bati ucuna kadar siirekli olup. normal bilesenli sag yonli dogrultu atim karakterinde
gelismistir.

Kk uzunlugu ile biyiiklik arasindaki iliski deprem biiyiikliigiiniin (Mb ya da Ms olarak)
0.5-7.0 arasinda olabilecegini gostermektedir. Deprem kirigindaki nemli miktardaki normal
aum bileseni ve litoloji kirk uzunlugunun kisa olmasii denetlemistir.

I7 Agustos ve 12 Kasim deprem kiriklari, [zmit Korfezi-Kaynash arasinda batidan doguya
dogru  yaydmistir. Bu yiruilma, KAF boyunca batdan doguya dogru ¢0¢ anlami
tasimamaktadir. Benzer yayima 1943 Tosya-Ladik depreminde de olmus ve bir sonraki
1944 depremi. 1943 deprem kinginin dogusunda degil batusinda gelismistir. Bu nedenle, 12
Kasim 1999 deprem kinginin dogusunda bir deprem olusma olasihgr cok zayif
eoriinmektedir.
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The 12 November, 1999 Diizce Earthquake : Surface rupture geometry,
slip distribution and future earthquake potential

A strong earthquake with Mw = 7.2 (?) stroke the region between Diizce and Kaynash. It
resulted in 825 death and over 2000 injuries. The quake triggered a small slide in Boludag-
Bakacak landslide area where the [stanbul-Ankara highway is located, which blockaded the
traffic within a few days. As of 06.12.199, 2650 aftershocks ranging from 2.0 to 5.4 were
recorded after the main shock.

The earthquake heavily destroyed the towns of Diizce and Kaynasli, which suffered from
the izmit earthquake of the August 17, 1999. The damage in Diizce was caused by the thick
and loose, water saturated alluvial deposits. On the other hand, the damage in Kaynash was
caused partially by loose soil and partially by fault. In addition, 20 buildings completely
collapsed in northern part of the Bolu basin.

The surface rupture of the November 12, 1999 earthquake was developed between Golyaka
where the August 17, 1999 earthquake rupture terminated and Bolu tunnel in Kaynasli. The
length of the ground rupture is about 40 km. It starts in Aksu and Hactyakup villages near
the southern coastline of the Efteni lake in the west, and ends in the villages of
Dariyerhasanbey and Dereboyu near the Bolu Tunnel in the east. The earthquake triggered
slope failures and landslides near the Efteni hot spring. Therefore, the rupture have probably
run i southern shore of the lake.

A maximum dextral slip of 4.0 m with a normal component of 50 cm were observed in the
Dagdibi village located between Diizce and Kaynash. This slip amount and damage
distribution point out that the epicenter was located between Dagdibi and Findikli. The
ground rupture was continuously developed along the entire length. It has dominantly right
lateral strike-slip faulting with the normal component.

- The relationship between magnitude and rupture length indicates that the magnitude must be
smaller than 7.2. On the other hand, normal component and lithologic factors controlled the
length of rupture. Therefore, longer rupture was developed.

The ruptures of the August 17 and the November 12 propagated from the izmit Bay in the
west to Kaynash in the east. This crack propagation does not denote that the earthquake
started to migrate eastward. Because similar crack propagation was observed in the 1943
Tosya-Ladik earthquake on the North Anatolian Fault. Thus, it seems that the probability of
the occurrence of a big earthquake is rather low in the eastern end of the 12 November 1999
rupture.
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Cok kisa araliklarla Kuzey Anadolu Fay hatt1 tizerinde meydana gelmis Marmara ve Diizce
depremlerine bagli olarak jeolojik yapida gozle goriiliir degisiklikler meydana gelirken,
hidrojeolojik sistemde de bazi anomaliler gozlenmistir. Depremlerin 6nceden tahminine
yonelik tartigmalarda, deprem oncesi yeraltisuyu hidrolik enerjisinde (hidrolik ytik) ve
fiziko-kimyasal komposizyonunda bazi oOnciil isaretler gozlendigi iddialart ileri
stirtilmektedir. Ancak tilkemizde, sismik nedenlerle hidrojeolojik yapida meydana gelen
degisiklikler ile ilgili kayda deger ¢alismalar ve hidrojeolojik gdzlemler bulunmamaktadir.
Buna karsilik, diinyanin diger deprem bolgelerinde, deprem oncesi, deprem aninda
(enerjinin agia ¢iktigt an) ve depremi takip eden saatlerde ylizey ve yeraltisuyu
sistemlerinde meydana gelen degisikliklere ait gozlemler 1950°li yillardan itibaren literatiire
gegmistir.

Marmara depreminde, DSI tarafindan Bati Anadolu’da yeralan limnigrafli kuyularda
gozlenen bazi seviye anomalilerinin nedenleri {izerine bir arastirma baglatilmis ve gecmise
dontik olarak seviye kayitlarinda biiyiik depremlerin etkileri arastirilmistir. Genel olarak
biiyiik depremlere bagli olarak, iilkemizin degisik yerlerinde, deprem merkezlerinden g¢ok
uzaklarda bulunan kuyularda dahi ani degisimler (en fazla 20 cm) kaydedildigi gozlenmistir.
Sistematik bir gézleme dayanmayan bu kayitlar sadece sismik nedenlerle anlik veya uzun
siireli seviye degisikliklerin oldugunu gostermis, ancak, depremin buyiikligi, uzakligi,
derinligi vb. karakteristik  ozellikler ile ilgili bir korelasyon bulunamamistir. Seviye
degisimleri deprem aninda ve takip eden zamanlarda gergeklestigi gibi, deprem Oncesinde
de belirlenmistir. Ancak, seviye degisimine neden olan diger etkenler (iklim, barometrik
basing, yeraltisuyu ¢ekimleri) ile ilgili dizeltmeler yapilamamuistir.

Saglikli dlgiimler ve degerlendirmeler yapabilmek ve sismik aktivitelerin hidrojeolojik
sistemlerde meydana getirdigi degisimleri tanimlayabilmek tizere bir arastirma projesi
gelistirilmekte olup iilke c¢apmda saglikli 6lglimler yapabilecek bir gozlem aginin
olusturulmasina ¢ahisiimaktadir.

Bu nedenle bu bildirinin amaci, sismik aktivitelerin neden oldugu seviye degisimlerinin
mekanigi, hidrojeolojik yapida meydana gelen degisikliklerin nedenleri ve karakteristik
dzellikleri ile iilkemizde ve diinyada gozlenmis anomaliler hakkinda bilgi vermektir.

Groundwater level changes due to seismic activities

The existence of the hydrologic precursors such as changes of hydraulic head and physico-
chemical composition prior to earthquake is a matter of debate. In other earthquake zones of
the world, the observations related to changes in the hydrologic system prior to, after and at
the time of the energy release of the earthquakes have been published since 1950’s.
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However, there is not any considerable effort on the observation and study of the changes of
the hydrogeologic system in our country. Recently, some anomalies have been observed in
the groundwater levels in addition to the recognizable deformation in the geological
structure caused by Marmara earthquake along the North Anatolian Fault.

The effect of past large earthquakes on the water level records have been investigated upon
the observation of the level anomalies observed in some DSI wells equipped with
mechanical water-level recorders during the Marmara quake. It is recognized that at the
occurrence time of the large earthquakes, unexpected water level changes (max. 20 cm) had
been recorded in the wells located even very far from the quake centers. These non-
systematic records indicated short-term or long-term level changes, but they could not be
correlated with the characteristic quake properties such as magnitude and distance. The
changes occurred at the time or after the quakes, but some fluctuations before the quake
have also been observed. However, the effects of other factors (climatic, barometric
pressure, groundwater exploitation) on the water level could not be removed.

A research project is being developed in order to produce high quality observations and
cvaluations, and it is tried to establish a countrywide groundwater level observation network
for better observations.

The aim of this proceeding is to provide information related to the mechanics of the water
level changes due to seismic activities, the cause and properties of the changes in the
hydrogeological system, and the anomalies observed in the world and in our country.
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Borjomi -Kazbek fay zonunun sismik hareketliligi, Kuzeydogu
Anadolu fay zonu ile iliskisi ve bolgedeki sismik bosluklarin
belirlenmesi

Tekin YEKEN'. Omer ALPTEKIN?

\ igde ("/zf\:'w:\*ize.\'/ Aksaray Miih. Fak., Jeoloji Miih.Bol., TR 68100 Aksaray
Ystanbul Universitesi,Jeofizik Miih Bl TR 34050 Avetlar-istanbul-TURKIYE

Kuzey-Giiney yoniinde deformasyona ve kitasal daralmaya ugrayan Kuzeydogu Anadolu
ve Giircistan bolgesinde ileri derecede sismik etkinlik goriilmektedir. Karmasik bir
tektonige sahip olan bolge, ters faylanma ve tektonik naplara sebep olan etkin bir gerilme
altindadir. Bu gerilmeleri doguran en énemli etken, Arabistan levhasinin Rusya plakasina
gore kuzeye dogru olan  hareketidir. Ters faylar ve bindirmelerin yanisira yanal atimli
faylanmalarin da gozlendigi bolgedeki sismik etkinlik, kitasal garpismalarini strdiiren
Arabistan plakasi ve Rusya plakasi tarafindan denetlenmektedir. Bu ¢aligmada, Arabistan -
Avrasya kitasal carpigmasinin en etkin sonuglarindan birisi olarak goriilen ve yikic
depremleri iireten sol -yanal atimli Borjomi-Kazbek Fay Zonu (BKFZ) ile Kuzeydogu
Anadolu Fay Zonu (KDAFZ) ve potansiyel sismik 6zelligindeki Artvin-Bolnisi fay zonu,
Sartkamis-Anrasya (Ermenistan) fay zonu ile Kagizman fay zonunun sismotektonik
ozellikleri incelenmistir. Bolgenin giincel tektoniginde énemli etkisi olan bu fay zonlarinda
meydana gelen depremlerin kaynak mekanizmalarmin incelenmesiyle birlikte, BKFZ ile
KDAFZ'da faylanmanin dogrultu agisinin ¢ok yakin oldugu belirlenmistir. Ayrica,
Ardahan'in giiney kesiminin TM 543 band: ile alnan uydu goriintiisii tektonik katki
amaciyla kullanilmustir,

Seismic activity of Borjomi-Kazbek fault zone, its relation to the Northeast
Anatolian fault zone and determination of the aseismic gaps in the region

There is an extensive seismic activity in the region of Northeast Anatolia and Georgia which
is subjected to a continental contraction and deformation in the north-south direction. The
region which has complex tectonics is under an effective stress which causes reverse
faulting and tectonic thrusting. The most important factor generating these stresses is the
relative motion of the Arabian plate with respect to Russian plate towards north. The
seismic activity in the region, in which strike slip faulting is also observed along with thrust
and reverse faults, is controlled by Arabian and Russian plates which continue continental
collision. In this study, left-lateral Borjomi-Kazbek Fault Zone (BKFZ) -generating
destructive earthquakes, North Anatolian Fault Zone (KDAFZ), Artvin-Bolnisi fault zone
with potantial seismic character, Sarikamis-Amasia (Armenia) fault zone and the Kagizman
fault zone have been examined for their seismic-tectonic properties. The study of the
source mechanisms of the earthquakes occured in these fault zones revealed that the
direction angles of faulting in BKFZ and KDAFZ are very close to each other.
- Additonally, the satellite images of the southern part of Ardahan, obtained by TM 543 band,
was used in our interpretation.
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izmit korfezi — Sapanca golii arasi bolgenin Orta Pleyistosen
cokellerinin stratigrafisi ve Kuzey Anadolu Fayi, 17.08.1999 depremi
aktif yiizey kiriginin kinematik analizi

Biilent DOGAN, S. Zeki TUTKUN

Kocaeli Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bolimii, 41100 [zmit.

Bati Anadolu bolgesinin Armutlu Yarimadasi bolgesi, temel kayaglari ve bu kayaclari drten
Orta Pleyistosen ¢okelleri ile tektonik evrimi agisindan onemli bir konuma sahiptir. Bu
calismanm amaci, Izmit Korfezi ile Sapanca Golii arasinda kalan bélgenin geng ¢okellerinin
© stratigrafisi. neotektonik evrimi, ve buna bagl olarak 17.08.1999 depremi yiizey kirigmin
olusmasina neden olan, Kuzey Anadolu Fayi'nin bélgedeki kinematigini ¢ozmektir.

Bolgenin temelini Paleozoyik yash kayaglar olusturmakta olup, bu kayaglarin iizerine Orta
Pleyistosen yaslt Arslanbey formasyonu uyumsuzlukla gelmistir. Aliiviyal yelpaze niteligi
tastyan bu formasyon, yiliksek morfolojiden algak morfolojiye dogru; malzeme akintisi
cokellert, kanal g¢okelleri, elek ¢okelleri ve taskin ¢okelleri seklinde dort ayri ¢okelme
ortamint belirleyen ¢okel grubundan olusmustur. Malzeme akintist ¢okelleri, bolgenin temel
kayaclarindan olusan, kum matriksi ile tutturulmus, genellikle diizensiz boylanmali volkanik
ve metamorfik cakillardan olusur. Kanal ¢okelleri ise yassi, yuvarlak ve genellikle diizgiin
bovlanmali ¢akillarim kum taneleri ile tutturulmasindan olusan seviyeyi belirler. Bolgenin
daha yayvan topografyvasinda ise elek ¢okelleri ile girisimli olan tagskin ¢okelleri goriilmekte
olup, genellikle kil-silt ve ¢ok az da kum bilesenlerinden olusur. Bolgedeki en geng
olusuklar da aliivyon ve yamag¢ molozlaridir.

inceleme alaninin Neotektonik Donemi; Kuzey Anadolu Fayrnin olusum yasi olan
Burdigaliyen’den baghyarak, 17.08.1999 depremi aktif yiizey kirigmmn olusmasma sebep
olan jeolojik zamani kapsar. Kuzey Anadolu Fayi, Tirkiye'nin dogusunda; Van G&li'nden
baglayarak yaklagik 1200 km’lik uzanimla ¢izgisel bir zon seklinde; Varto, Karliova,
Erzincan, Refahiye, Resadiye, Niksar, Erbaa, Ladik, Tosya, Kursunlu, Cerkes, Gerede, Bolu
ve Adapazar’na gelerek, kuzeyde Sapanca Golii’niin batisindan baglayarak izmit Korfezi
ciineyi, Marmara Denizi ortast ve Saros Korfezine kadar uzanan bir kol, ayrica
Adapazari’'ndan baslayarak Pamukova, Geyve, iznik goli, Gemlik, Mudanya, Yenice ve
Ezine’den Ege Denizi’ne uzanan giiney kola sahip, dogrultu atimli sag yonli bir faydir.

17 Agustos 1999 Depremi, Kuzey Anadolu Fayi’nin [zmit Korfezi — Gélyaka kolu tizerinde
yaklasik 150 yildir yirtilmayan bir parganimn yirtilmasi ile meydana gelmis okup, Kandilli
Rasathanesi bulgularina gére odak derinligi 18 km, biiyiikliigii ise 7.4 olan bir depremdir.
Depremi olusturan fdyin yiizeyde izlenen izi, bu calismada Aktif Yizey Kingi olarak
tanitilacaktir.  Yiizey = kingi, ¢alisma alaninda dogudan batiya  asagidaki yerlesim
merkezlerinden g‘eqerek ilerlemektedir: Arifiye gilineyi, Adapazari giineyinden Sapanca
Golu'ne giren kirik, golin tam bati ucunda, Seka su pompasi mevkiinde, yiizeye ¢ikip,
Acisu Koyii, Tepetarla Koyii, Sarimese Koyii ile Rahmiye Koyt Arasi, Arslanbey kuzeyi,
Asagl Yuvacik koyi ve Kullar beldesini izleyerek Sefa Sirmen Bulvari ile Bahgecik
yolunun birlestigi noktadan I[zmit Korfezine dalmakta, Basiskele mevkiinde, depo
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komutanhg: iskelesini kesip oteleyerek yaklasik 12° kuzey enlemini izleyerek Seka
kavakligi mevkiinde Ford fabrikasmin hemen giineyinden gegerek, Golciik kiz lisesi,
Astsubay orduevi ve donanma komutanligi bati nizamiye duvarini sag yanal oteleyerek
Degirmendere’den tekrar denize dalmaktadir. Batida Hersek Burnu’nu kestigine dair yiizey
verisi bulunmayisi, aktif yiizey kiriginin Karamiirsel kuzeyinde bir yerde deniz iginde sona
erdigini gostermektedir.

17.08.1999 Depremi Aktif Yizey Kirigi, batidan doguya dogru; Karamiirsel agiklarinda
deniz i¢inde yaklasik D-B devam ederek, Yiizbasilar’dan karaya girmekte olup ve Golciik
Donanma komutanliginin bati duvarini sag yanal 3.5 m 6telemistir. Donanmanin dogusuna
dogru D-B denizden ilerleyen kiritk, Kavakli sahilinin 250 m dogusundan karaya girmekte
olup; Ford fabrikasi ve kavakli kapali spor salonunun KD ucunu kesmektedir. Sag yanal
offsetin belirgin olarak izlenemedigi ve kapali spor salonu duvarinin yaklasik 190 cm diisey
yerdegistirdigi, bu alandaki kirtk diizleminin konumu; K82°D, 86° GD’dur. Basiskele
mevkiinde sag yanal dogrultu atim bileseni kazanan kirik, {zmit Korfezi dogu ucundan
bashyarak 120cm ile 270cm (Sarimese giineyi) arasinda degisen sag yanal otelenme ile
Sapanca Golii, Seka Su Pompast alanindan D-B dogrultulu olarak géliin iginde devam
etmektedir. Goliin dogu ucundan g¢ikan kirik, ayni dogrultuda Arifiye’nin giineyinde 5 m’lik
sag yanal offset ile doguya dogru devam etmektedir.

Sonug olarak Aktif Yiizey Kirigi, izledigi hat boyunca tamamen dogrultu atimli fay
kinematigi gostermeyip, sigramali segmentler seklinde yaklastk D — B y&nli devam
ederken, diisey bilesenin de goriindiigi bir tansiyonel baseni ortaya ¢ikarmistir.

Stratigraphy of Mid-Pleistocene sediments of the region between Izmit
bay and Sapanca lake and kinematic analysis of North Anatolian Fault
17.08.1999 earthquake active surface rupture

Tectonic evolution of west Anatolian region’s Armutlu Peninsula area has an important role
with respect to its bedrocks and Mid-Pleistocene sediments covering the bedrocks. The
purpose of this study is to solve the kinematics of the north Anatolian fault that caused
17.08.1999 earthquake in the region with relation to the stratigraphy of recent sediments
located between Izmit Bay and Sapanca Lake and neo-tectonic evolution.

The basement of the region consists of Paleozoic-aged rocks overlain unconformably by
Mid-Pleistocene aged Arslanbey formation. This formation showing an alluvial fan
characteristics consists of four different sediment groups indicating the sedimentation
environment; material current sediments, channel sediments, sieve sediments and inundation
sediments from higher elevations to lower elevations. Material current sediments usually
consist of poorly sorted volcanic and metamorphic gravels formed from the basement rocks
and attached with sand matrix. Channel sediments, however, define the level, which
consist of elongated, rounded and usually well-sorted gravels attached by sand particles.
Inundation sediments intricate with sieve sediments usually composite of clay-silt and a
little sand components are observed in the lower and spreading topography of the region.
Alluvium and colluvium are the youngest units in the region.
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Neotectonic period of the study area includes the geologic time starting from Burdigalien
the occurrence age of the north Anatolian fault to 17.08.1999 earthquake fault rupture.
North Anatolian Fault, at the east of Turkey starts from Van Lake stretching approximately
1200 km as a linear-zone passing from Varto, Karliova, Erzincan, Refahiye, Resadiye,
Niksar, Erbaa, Ladik, Tosya, Kursunlu, Cerkes, Gerede, Bolu to Adapazari. At north NAF
starts from west of Sapanca Lake and contuniues through south of Izmit Bay, middle of the
Marmara Sea and to Saros Bay as a stretching segment. Also the fault which has the south
segment stretching from Adapazari; Pamukova, Gevye, Iznik Lake, Gemlik, Mudanya,
Yenice and Ezine to the Aegean Sea is a right lateral fault.

17 August 1999 Earthquake occurred by breaking the segment that hasn’t been rupturing for

approximately 150 years and that is located NAF’s [zmit Bay and Golyaka segment, based
on Kandilli Observatory data its focus depth is 18 km, and the moment magnitude is 7.4.

The earthquake’s fault trace will be introduced as active surface rupture in this study.

Surface rupture progresses from east to west by passing from those urban areas; south of
Arifiye, a break diving to Sapanca Lake from south of Adapazari, at the exact west point of
the lake at Soke water pump location where the fault is observed, Acisu Village, Tepetarla
Village between Sarimese Village and Rahmaniye Village north of Arslanbey, lower

Yuvacik Village and going through Kullar area connection of Sefa Sirmen Boulevard and
Bahcecik road diving to the Izmit Bay, at the Basiskele location offsetting depot
commandership and following approximately 12 degree north latitude at Seka Kavakligi

location passing from south of Ford factory, Géleiik High School, Astsubay Officers’ Club

and Navy Commandership offsetting west wall right lateral, from Degirmendere where the

fault enters to the sea again. At the west there is no indication about surface data for

breaking off Hersek Cape, and active surface rupture would probably end around

somewhere in the north of Karamiirsel inside sea.

17.08.1999 Earthquake active surface rupture from west to east continues offshore of
Karamursel inside the sea approximately E-W, from Yiizbasilar the fault enters to the land
and offsets the wall of Golcilik Navy Commandership about 3.5 m right laterally. Towards
to cast of Commandership the E-W continuing fault, around Kavakli shore, enters to the
land and breaks off the NE corner of Ford Factory and Kavakli Sport Facility. In this area
where the right lateral offset is not observed clearly and where the wall of the sport utility
moves approximately 190 cm vertically, the location of fault plane is N 82 E, 86 SE.
Around Basiskele location the rupture gaining right lateral character, starting from east
corner Izmit Bay, the fault continues with right lateral offset between 120 cm and 270 cm
(south of Sarimese), and around the Sapanca Lake, it continues from Seka water pumps E~
W directional inside the lake. The fault coming out from the east corner of the lake
continues to the east with a 5 m. offset at the south of Arifiye in the same direction.

In conclusion, active surface rupture does not only show an exact strike-slip fault

characteristic, but also it shows a tensional basin containing a vertical component, while
continuing E-W direction as stepped segments.
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U¢ boyutlu linearize olmus kararlihk teorisi cercevesinde
deformasyona ugrayan Van (Tiirkiye) levhasinin sismotektonigi ve (fc)
kritik kuvvetinin belirlenmesi
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Bu ¢alismada ii¢ boyutlu linearize olan kararlilik teorisi kullanilarak bir levhanin kararlilik
durumu modellenmistir. Boyu kalinhgma gore ¢ok fazla olan bu levhanmn kararliliginin
bozulmasi igin dis kuvvetlerin kritik degerine ulagmast yeterli degildir. Bu nedenle kiigiiciik
bir ek kuvvet deformasyonu meydana getirir. Bdyle bir ilave kuvvet yok ise, o zaman bu
levhada deformasyon siirekli olarak devam edecektir. O zaman ise levhanin dayanim ve
plastik sinirina ulasmadig: bilinir. Bir levhanin kivrimlanma siirecinde kararhliga bagli olan
kritik kuvveti, levhanin mekaniksel 6zelliklerini karakterize eden gerilme fonksiyonlari ve
levhanm boyutlari, n yarim dalga sayisi,  kritik kuvvet parametresi ve r dalga olusum
parametresi arasinda grafiksel olarak belirlenir. Belirlenen kritik kuvvet n =1' e karsilik
gelir. Bu durum ise, levha kararsizliginin bir yarim dalga ile olusumu ile agiklanabilir.
Kritik kuvvetlerin hesaplanmasi, tektonik depremlerin odaginin modellenmesinde ¢ok
onemli ve belirleyici bir rol oynamaktadir. Bu ¢aliyjmada Van Goliiniin kuzeyinde yer alan
bir levha segmentinin sismoaktif zonu igin bilinen levha boyutlar: kullanilarak kritik kuvvet
degerleri hesaplanmigtir. Ayrica, bolgede kitasal deformasyona sebep olan bindirme zonlari
ile birlikte dogrultu-atimli fay kusaklarinm sismik etkinligi de incelenmistir.

Determination of seismotectonics and critical force (fc) of the deformed Van
(Turkey) plate with the use of three dimensional linearized stability theory

In this study, stability of a plate is modelled by considering three dimensional linearized
stability theory. A block with its length greater than its width does not lose its stability even
through the outer forces having their critical values (Fc). For this reason, an extra force
leads to a deformation. If there is not such an extra force, the plate will continously deform.
Then the plate is known to be not in its resistance to plastic limit. For a plate, at the time of'
folding, the critical force is determined by tension functions which characterize the
mechanical properties of the plate, dimension of the plate, and by half wavelength number
(n). In the process of folding half wavelength number (n) is determined from a force
parameter versus wave formation parameter graph. The determined critical force (Fc)
corresponds to n=1. This can be explained by loss of stability formed by a half wave.
Calculation of critical forces play an important role to model the tectonic earthquake focus.
In this study, with the use of known plate dimensions of northern Lake Van seismoactive
zone, the critical forces were calculated. Beside this, thrust zones which are the causes of the
continental deformation, together with strike-slip faults, and their seismic effects in this
region were investigated.
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Dogu Ege bolgeleri Ge¢ Senozoyik tektonik oriilerine iliskin jeolojik ve
jeofizik sinirlamalar

Orhan KAYA

Dokuz Evliil Universitesi, Jeoloji Miihendisligi Bélimii, [zmir

Orta Bati Anadolu’nun Geg Senozoyik kirik oriisti bir KD-GB gidis ve yaklasik bir D-B
gidis seklinde ozetlenebilir. Bu kirik dizgeleri arasindaki goreceli iliskiler icin degisik
yorumlar sunulmustur. Yenilerde elde edilmis olan giivenilir yas sinirlamalari yasit tirtimli
bir orityii desteklememektedir. Yagit tiirime gore onerilmis bulunan Anadolu’nun genel
Bati’ya kagisiin ge¢ Orta Miyosen yasi ve iliskin yerel bigimdegistirmelerin diisey eksen
etrafinda donen blok oriisii yoluyla olustugu varsayimi gegerli gorinmemektedir.

Pliyosen-Pleistosen D-B gidisli grabenler KD-GB gidisli bir Geg Oligosen-Erken Miyosen
fay dizgesinin her iki yaninda degisik yonelimler gosterir. Bu KD-GB gidisli yapisal bolme
kusagi batida Doganbey-Akhisar, doguda Tire-Gordes sinir faylari ile simgelenir. Yapisal
bolme kusaginin batisi genel bir yiikselme, derine dogru azalan kabuk yogunlugu, sik 1si
akist asirt degerleri ve yiiksek depremsellikle belirir. Yapisal bolme kusagmna iligkin sismik
hiz yorumundan batiya kagisin bugiinkii 6lgek ve biiytiklikte ilk gdriiniimiiniin Pliyosen
veya olasilikla daha gen¢ zamanlarda ortaya ¢iktig yansimaktadir.

Ege bolgesinin Ge¢ Oligosen-Miyosen yapisi sirayla agmmis (g dogrultu atimli fay
dizgesinden olusur. KD-GB gidisli, bireysel blok smirlayan faylar, ve BKB-DGD ve KB-
GD gidisli, blok kusagi sinirlayan faylar. Blok sinirlayan énemli faylar Kavala-Xanthi fay1
ve uzanimi, Kuzey Ege cukurlugu sinir faylari, Canakkale-Atina gizgiselligi ve orta Bati
Anadolu yapisal bolmesi sinir faylaridir. Bunlar Geg Oligosen yashdir, ve belirli felsik
plutonlarin kinematigi ve saat yoniinde diisey eksen doniiminiin yansittigi bir sol dogrultu
atimh devinimi tasir. Blok kusagi sinirlayan faylar Kiitahya fayi ve bunun kiyr agigi
uzanimi, ve Kikladlar K siir fayidir. Bu faylar geometrik olarak sag atimli bir devinim
kazanmis olmalidir. Pliyosende KD-GB gidisli faylar kusak sinirlayan faylar, ve BKB-DGD
ve DKD-BGB faylar da blok smirlayan yapilar olarak galismistir. Orta B Anadolu yapisal
bolmesi tarafindan kuvvetli bir sekilde sogurulmus olan sag dogrultu atimli devinim
egemen olarak saat yonii karsii dénmelere yol agmis ve yapisal bdlmenin edilgen bir
‘transfer’ kusagi seklinde davranmasini sonuglamistir.

Geological and geophysical constraints on the Late Cenozoic tectonic
evolution in the Aegean region

The Late Cenozoic fault system in central W Anatolia can be outlined as consisting of a
NE-SW trend and a roughly E-W trend. Different interpretations have been presented for
the generalized mutual relationship between these fault systems: coeval origin and temporal
difference. The recently recognised age constraints do not support the coeval fault pattern in
W. Anatotia, which is primarily used as an evidence for the Late Middle Miocene onset of
the general W escape of Anatolia, and relevant, vertical-axis rotational block model for the
local deformation.
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In central W Anatolia, the EW-trending, Pliocene to Pleistocene grabens display different
structural organizations across a NE-SW trending, Late Oligocene to Early Miocene
structural divide system constituted by the Doganbey-Akhisar and Tire-Gordes boundary
faults in the W and E, respectively. W of the structural divide zone is characterized by
relative uplift, downward-decreasing crustal density, frequent heat flow extremes, and high
seismic activity. A Pliocene or probably younger early expression of the present-day extent
and magnitude of the W escape is suggested on the grounds of an interpretation of seismic
velocity data relevant to structural divide zone in central W Anatolia.

The Late Oligocene-Miocene structure of the Aegean region comprises successively
developed three sets of strike-slip faults: the NE-SW trending, block-bounding faults, and
WNW-ESE and NW-SE trending, zone-bounding faults. The block-bounding faults are
delineated by the Kavala-Xanthi fault, boundary faults of the N Aegean Trough, Canakkale-
Atina lineament and the structural divide system in central W Anatolia. They are Late
Oligocene in age and with a sinistral sense of motion as shown by the kinematics of felsic
intrusives and those that suffered clockwise rotation around vertical axis. The zone-
bounding faults are the Kiitahya fault and its offshore extension, and the Cyclades Fault.
Geometrically they might have taken up dextral slip motion. By the Pliocene, the NE-SW
trending faults were acted as zone-bounding faults, and WNW-ESE and ENE-WSW ones
as block-bounding faults. The dextral motion taken strongly by the structural divide system
in central W Anatolia has led to dominantly anticlockwise rotations, and to an action of the
divide system as a passive transfer zone.
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Afyon-Sandikli bogesinde yaglart daha once trilobit fosilleri ile belirlenmis olan Orta
Kambriyen yagh birimler, Infrakambriyen olarak tanimlanan istifi agih uyumsuz bir
dokanak boyunca iistlemektedir. Bu Infrakambriyen istif alttan iste dogru kuvarsitler, mafik
volkanit arakatkilar igeren ¢amurtaslari ve porfiroid adi verilen felsik denizalti riyolit lavlari
ile hiyaloklastitlerden olusmaktadir. Kuvarsitler ve tizerindeki camurtaslarinin  gegis
araliginda bol iz fosiller bulunmaktadir. Bu iz fosillerin tanimlanmasi Alt Kambriyen yasini
vermistir ve bu Tiirkiye'de yasi fosillerle belirlenmis en yash kaya grubunu olusturmaktadir.

Alt Kambriyen istifi toplam 3000 m’nin tizerinde kalinhk sunmaktadir ve altta kuvarsit ve
fillit ardalanmasindan meydana gelen Celiloglu formasyonu ile baglar. Bu birimin kuvarsit
tabakalari i¢inde ¢apraz katmanlanma yaygindir ve iz fosiller bulunmaktadir. Celiloglu
formasyonu uyumlu bir dokanak boyunca iiste dogru Gogebakan formasyonuna geger ve bu
birim baskin olarak ¢amurtaslari ve aralarinda mafik volkanit arakatkilarindan meydana
gelmistir. Gogebakan formasyonu diisey ve yanal yonde girik olarak, felsik volkanitler,
volkanik kumtaslari ve ¢amurtaslarindan meydana gelen Kestel Cay1 formasyonuna geger.
Bu felsik volkanitler denizalti piskiirmeleri ile olugsmus riyolit lavlari ve hiyaloklastitlerden
olusmaktadir. S1g denizel ortamda gelismis olan bu felsik volkanizmanin ileri asamasinda
volkanik yigisimlar yer yer deniz seviyesinin iizerine yiikselmis ve aginma sonucu y1gistmin
cevresinde kanal dolgulari halinde gakiltaglari ¢okelmistir. Bu yanal devamsiz gakiltaslari
boyunca Kestel Cay1 formasyonu iiste dogru kuvarsit ve fillitlerden meydana gelen Tagoluk
formasyonuna geger.

Bu seri icinde trilobitlere, sudaki asili yiiklerden beslenen annelidlere ve ¢okellerden
beslenen solucanlara (polychaetes) ait iz fosiller bulunmaktadir. Koggazi ve Celiloglu
Koyleri cevresinde Celiloglu formasyonu’nda ve Celiloglu formasyonu’ndan Gogebakan
formasyonu’na gegis arahginda Cruziana isp., Rusophycos isp., Phycodes isp., ?Treptichnus
isp., Planolites isp., Diplichnites isp., Cruziana isp., Arenicolites isp., Skolithos isp. ve
Tasoluk Koyii dogusunda, Skolithos isp. iz fosilleri tanimlanmistir. Bu iz fosillere gore
Celiloglu formasyonu’nun yagi Tommotian’a (Alt Kambriyen) kadar inmektedir.

Rusophycos, Cruziana, Phycodes, Treptichnus, Diplichnites iz fosilleri gelgit alti, normal ile
firtina dalga tabani arasinda, kot boylanmis yumusak tortul bulunan, orta-diisitk enerjili
ortami belirten Cruziana iknofasiyesini temsil etmektedir. Celiloglu formasyonu’nun
kuvarsitlerinden Gogebakan formasyonu’nun ¢amurtaslarina gegis zonunda bulunan iz
fosiller alt kiy1 6nii ortamini temsil eden proksimal Cruziana iknofasiyesini belirtmektedir.
Arenicolites, Cruziana iknofasiyesinin proksimal bélimiinde (alt kiyr onit) bulunabilir.
Tasoluk formasyonu’nda ¢ok bol bulunan Skolithos isp. az ¢amurlu iyi boylanmis gevsek
kumlu, yiiksek enerjili, gelgit arasi ile gelgit alti s1g ortami temsil eden Skolithos
iknofasiyesini belirtmektedir.
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Lower Cambrian rocks in the Afyon-Sandikh region

In the Afyon-Sandikli region, the trilobite-bearing Middle Cambrian rock units
unconformably cover the Infracambrian sequence which is composed of quartzites,
mudstones with mafic volcanics intercalations, and rhyolite and acid hyaloclastites named as
Sandikli porphyroids. The trace fossils in these quartzites and transitional interval from
quartzites to mudstones indicate the Early Cambrian age making it the oldest sequence
determined in Turkey sofar with respect to the fossil assemblages.

The Early Cambrian sequence, whose thicness is more than 3000 m, starts at the base with
quartzite which is named as the Celiloglu formation. The quartzite beds of the Celiloglu
formation include cross-stratification and bioturbations. The Celiloglu formation is
conformably overlain by mudstones and intercalated mafic volcanic rocks of the Gogebakan
formation. This unit vertically and laterally interfingers with the Kastel Cay1 formation,
which is composed of felsic volcanics, volcanic sandstones and mudstones. The felsic rocks
of the Kastel Cay1 formation is represented by rhyolite and acid hyaloclastites. They were
extruded in a shallow sea and in an advance stage formed a volcanic pile that emerged
above the sea level and was eroded to form channel-fill conglomerates. Along this laterally
discontinuous channel conglomerates the Kastel Cayi formation changes upward into
quartzite and phyllite succession of the Tasoluk formation.

The wrace fossils in the Early Cambrian sequence were produced by trilobites, suspension
feeding annelids and deposit-feeding “worms”, probably polychaetes. Around the Koggazi
and Celiloglu villages, the sections in the Celiloglu formation and the transition interval
between Celiloglu and Goégebakan formations the trace fossils of Cruziana isp., Rusophycos
1sp., Phycodes isp., ?Treptichnus isp., Planolites isp., Diplichnites isp., Cruziana 1sp.,
Arenicolites 1sp., and Skolithos isp. were determined. To the east of Tasoluk village
Skolithos 1sp. was found. These trace fossils indicate that the age of the Celiloglu formation
1s Tommotian (Early Cambrian).

Rusophveos, Cruziana, Phycodes, Treptichnus, Diplichnites represent the Cruziana
ichnofacies, which is typical of subtidal, poorly sorted and soft substrates, from moderate
energy to low energy environments between the fairweather and storm wave base.
Arenicolites can occur in the proximal Cruziana ichnofacies in the lower shoreface settings.
The transition interval from the Celiloglu quartzites to the mudstones of the Gogebakan
formation belongs rather to the proximal Cruziana ichnofacies, representing lower
shoreface. The Tasoluk section bearing abundant Skolithos isp. represents the Skolithos
ichnofacies. which is typical of high energy environments with loose sandy, well sorted to
slightly muddy substrates in intertidal to shallow subtidal zones.
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Domani¢ Neojen havzasi Bati Anadolu horst-graben sisteminin kuzeydogusunda Tungbilek-
Domani¢ (Kiitahya) gevresinde yeralmaktadir. Havza Erken Miyosen’de baglayan agilma
tektonigi rejimi altinda gelismis kuzeydogu-giineybati uzanimli bir grabendir. Havzayi
sinirlayan faylar ve havza i¢i faylanma havzanin ¢okel dolgusunu ve fasiyes dagilimini
kontrol etmistir. Domani¢ Neojen havzasinin temelini Paleozoyik sist, Mesozoyik ofiyolitik
kayaglar ve Alt Tersiyer granitoidleri olusturmaktadir.

1000 m’yi asan Miyosen-Pliyosen yagsli havza dolgusu akarsu rejimiyle olusmus Beke
formasyonu ile baslamaktadir. Beke formasyonu yukariya dogru tane boyu incelen donemler
seklinde devam eden cakiltagi, kumtasi, c¢amurtasi ve ince komir damarlarindan
olusmaktadir. Birim komir igerikli golsel karekterdeki Tungbilek formasyonu tarafindan
uyumlu olarak &rtiilmektedir. Tungbilek formasyonu Demirbilek tyesi igerisinde gelisen
ekonomik komiirler, gol kiyisi boyunca gelisen sazlik-agik bataklik ve kismen karasal
bataklik ortaminda gelismistir. Kémiiriin olusmaya baslamasiyla birlikte havzada etkin bir
tektonizmanin varligi, golsel alanin genislemesi ve havzanin dogu kenarinda gelisen
Tatarlar iiyesi yelpaze deltasi kaba kirmtilh ¢okellerden ve havzanin bati yakasindaki
Giiragag iiyesi deltayik ¢okellerinden anlagiimaktadir. Havzanin kuzey ve giiney yakasinda
ise Tuncbilek formasyonu Yeldegirmeni iiyesi golsel kiregtaslari ile temsil edilmektedir.

Piroklastik kayaglar ve Kkiregtaglarindan olusan gol-kismen akarsu kokenli Besiktepe
formasyonu, gegisli olarak Tungbilek formasyonu’nu tizerlemektedir. Besiktepe formasyonu
Pliyosen yash Karakéy volkanikleri tarafindan iizerlenmektedir. Karakdy volkanikleri
havzanin dogu kenari boyunca havzaya yayilarak, Besiktepe formasyonu igerisinde
kamalanmaktadir. Karakdy volkaniklerini iizerleyen akarsu kokenli Cokkdy formasyonu
Domani¢ cevresinde genis yayilimi olan Emet formasyonu’nun gél-kismen akarsu kokenli
cokelleri ile giriktir. Cakiltagi-kumtasi ara seviyeli marn ve killi kirectasindan olusan Emet
formasyonu havzanin son ¢okel dolgusu olup, ¢okelimleri Pliyosen sonuna kadar devam
eder.

Stratigraphy and depositional environments of the Domani¢ (Kiitahya)
Neogene basin, western Turkey

The Domanic Neogene basin is situated between Tungbilek and Domani¢ (Kitahya) in the
northeastern part of a horst-graben system in western Turkey. This basin formed under
extensional tectonic regime, beginning in Early Miocene and is a northeast-southwest
trending graben. The basin-bounding faults and intrabasinal faults control the sediment fill
and the facies distribution. Paleozoic schist, Mesozoic ophiolitic rocks and Lower Tertiary
granitoids underly the Domani¢ Neogene basin.
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The Miocene-Pliocene basin fill of more than 1000 m. thick begins with sediments of Beke
Formation developed in a fluvial regime. The Beke Formation consists of conglomerate,
sandstone, mudstone, and thin coal seams forming the fining upward sequences. The Beke
formation is overlain by the coal-bearing lacustrine Tungbilek formation. Economic coals in
Demirbilek member of the Tungbilek formation were deposited within reed moor, open
moor and partly terrestrial moor environments of the lacustrine shoreline. The occurrence of
the tectonism has been determined by widening of the lacustrine basin, the presence of fan
deltaic coarse clastics of the Tatarlar member in the eastern margin of the basin and the
deltaic sediments of Giiragag member in the western margin of the basin. The Tungbilek
formation is represented by lacustrine sediments of the Yeldegirmeni member in the north
and south margin of the basin.

The lacustrine-partly fluvial Besiktepe formation which consists of pyroclastics and
limestone overlies the Tuncgbilek formation. The Besiktepe formation is overlain by the
Pliocene Karakoy volcanics. The Karakoy volcanics occur in the eastern margin of the basin
and grades into the Besiktepe formation. The Cokkdy formation which overlies the Karakoy
volcanics has an interlayering relationship with lacustrine-partly fluvial sediments of the
Emet formation which is exposed near Domani¢ area. The marl, clayey limestone
interlayered pebblestone-sandstone sequence of the Emet formation constitutes the youngest
basin fill sediments and has Pliocene age.
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Denizli ve Izmir arasindaki bolgede, Tersiyer yasl istifler birbirinden uyumsuzlukla
ayrilabilen alti ana tortul paketten yapilidir. Bu ¢alismada tortul paketlerin stratigrafisi
palinolojik yas verileriyle desteklenen haritalama ve olgiilii kesitlerle ayrintili bir sekilde
incelenmistir.

Metamorfik olmayan en yash tortul paket Denizli dogusundaki Derekdy’de gozlenir. Burada
Geg Paleosen- Erken Eosen yash denizel ¢okeller Likya naplarina ait ofiyolitik kayaglar
tizerinde transgressif uyumsuzdur. Bu ilk tortul paket taban ¢akiltaslariyla baslar, tiste dogru
nummulitik kiregtaslariyla devam eder ve tiirbiditik kumtasi-seyl ardalanmasiyla son bulur.
Bu istifin yanal esdegeri Denizli dogusundaki Inceler koyt civarinda ve Cardak-Baklan
arasinda ytizlek verir. Birinci paketin Cardak-Baklan arasindaki boliimii Likya naplarina ait
karbonatlar tizerinde agisal uyumsuzdur. Likya naplarindan tiiremis dis tirtimli kirmntilar ve
havza iginden tiremis biyoklastlar birinci pakete ait kirintili kayaglarin bilesenlerini
olusturur.

Ikinci paket Ge¢ Erken Oligosen-Erken Miyosen yash karasal-delta-sig denizel gokellerle
simgelenir ve birinci paket lizerine agisal uyumsuzlukla oturur. Fakat ikinci paket bazi
kesimlerde dogrudan ofiyolitik melanj tizerinde de stratigrafik uyumsuzdur. Oligosen
istifinin tabanini olusturan karasal kirintililar ofiyolitik naplardan ve az miktarda karbonat
parcalarindan tlireme bilesenlerden yapilidir. Bu gozlem Oligosen basinda Ofiyolitik
naplarimin buyitk bir bolumiiniin su usti oldugunu kanitlar. Cardak-Baklan arasinda
Oligosen istifinden elde edilen en alt yas Geg Erken Oligusen (ge¢ Riipeliyen)’dir. Bu yas
asagidaki  sporomorf  toplulugundan elde edilmistir:  Leiotriletes  dorogensis
Sparganiaceaepollenites polygonalis, Triatriopollenites coryphaeus, Momipites punctatus,
Momipites — quietus, Subtriporopollenites  simplex, Polyporopollenites undulosus ve
Subtriporopollenites intraconstans, Aglaoeridia cyclops, Dicolpopollis kalewensis ve
Boehlensipollis hohli. 1kinci paketin Ust Oligosen-Alt Miyosen dénem ¢okelleri Cokelez
Dag1 (Cal) giineyinde yiizlek verir. Geg Oligosen-Erken Miyosen (Sattiyen-Akitaniyen)
yasi,  Schizcaceae,  Polypodiaceae, ~Osmundaceae,  Undulatisporites  concavus,
Echinatisporites cf. bokwitzensis sporlari ile Dicolpopollis kalawensis, Inaperturopollenites
emmaensis, Subtriporopollenites intraconstans, S. anulatus ssp. nanus, Triatriopollenites
coryphaeus, Tricolporopollenites megaexactus, T. microreticulatus polenlerinin  ve
Dinoflagellate sp. varhgma ve bolluguna dayanmaktadir.

Menderes Masifine ait ilk metamorfik kirintilar (sist, gnays) Cokelez Dag1 giineybatisindaki

Kocagam mevkiinde, ikinci Paketin en iist kesimlerinde ilk kez bu ¢alismada saptanmistir.
Bu gozleme gore Menderes Masifi Erken Miyosen sonunda yiizlek vermistir.
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Ugtinct Pakete karsilik gelen Orta Miyosen ¢okelleri yelpaze deltas:, bataklik ve 206l
ortamlartyla simgelenen yaklasitk KD-GB gidisli havzalarda olusmustur. Bu havzalar
¢okelim sonrasi gelisen faylanmalar nedeniyle Gediz ve Biiyitk Menderes grabenlerinin
omuzlarmda asili kalmistir. Doguda (Saricaova-Alandiz-Ovacik) 700 metre kalinliga varan
yelpaze deltasi ¢okelleri batiya dogru incelerek Nazilli civarinda 50-60 metreye iner,
Incirliova-Dereagzi'nda ise organik maddece zengin golsel seyller dogrudan Menderes
metamorfitleri iizerine stratigrafik uyumsuzlukla oturur. Bu gozlem havzanin dogu
kenarmin fay kontrollii oldugunu destekler.

Orta Miyosen donem ¢okelleri ¢ok belirgin olmayan bir uyumsuzlukla dérdiincii pakete ait
Orta Miyosen sonu-Geg¢ Miyosen basi yash aliivyal yelpaze ve gol ¢okelleriyle ortiiliidiir.
Orta Miyosen sonu-Geg¢ Miyosen basi yast Laevigatosporites haardti, Pinus haploxylon -
type, Cupressaceae, Sparganium, Alnus, Quercus, Castanea, Myricaceae, Engelhardtia ve
az miktardaki Carya, Tilia, Pterocarya, Cyrillaceae ve Sapotaceae sporomorf toplulugundan
elde edilmistir.

Geg Pliyosen- Pleyistosen yasli besinci tortul paket degisik dogrultulu faylar dniinde gelisen
zayif peklesmis aliivyonal yelpaze ¢okellerinden olusur ve kendinden yash tim birimleri
acisal uyumsuzlukla orter. Tersiyer istifindeki son tortul paketi ovalarda goézlenen
Kuvaterner yasl alitvyonlar olusturur.

Stratigraphy of the unconformity-bounded Tertiary sedimentary
sequences between Denizli and [zmir,west Anatolia

In the region between Denizli and Izmir, the Tertiary sequences are composed of six main
sedimentary packages which are separated from each other by unconformities. This study
explains the stratigraphic relationships between these sequences based on detailed mapping
and measured stratigraphic sections supported by palynological data.

The oldest unmetamorphic sedimentary sequence is observed in Derekdy, east of Denizli,
where, Late Paleocene-Early Eocene marine deposits have transgressive contact on the
ophiolitic rocks of the Lycian nappes. The sequence represents, from bottom to top, basal
conglomerates, nummulitic limestones and turbiditic sandstone-shale alternation. Lateral
equivalent of this sequence crops out around Inceler village and between Cardak and
Baklan, northeast of  Denizli. Between Cardak and Baklan, the first sequence
unconformably overlies the carbonates of the Lycian nappes. Extrabasinal grains derived
from the Lycian nappes and intrabasinal bioclasts have formed the clastic materials of the
first sequence.

The second sequence rests unconformably on the first sequence and is represented by the
Late Early Oligocene-Early Miocene terrestrial-delta-shallow marine deposits. However,
the second sequence also unconformably overlies the ophiolitic melange. The extrabasinal
clasts of the Oligocene deposits are derived from the ophiolites and carbonates of the Lycian
nappes. This data suggests that large part of the ophiolitic nappes were subaerial at the
beginning of the Oligocene. Between Cardak and Baklan, the oldest age obtained from the
second sequence is Late Early Oligocene (Late Rupelian). This age is obtained from the
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following sporomorph assemblages: Leiotriletes dorogensis Sparganiaceaepollenites
polygonalis, Triatriopollenites coryphaeus, Momipites punctatus, Momipites quietus,
Subtriporopollenites simplex, Polyporopollenites undulosus and Subtriporopollenites
intraconstans, Aglaoeridia cyclops, Dicolpopollis kalewensis and Boehlensipollis hohli. The
Upper Oligocene-Lower Miocene deposits of the second sequence is observed in the south
of Cokelez Dag (Cal). The Late Oligocene-Early Miocene age is primarily based on the
following palynomorphs: Schizcaceae, Polypodiaceae, Osmundaceae, Undulatisporites
concavus, Echinatisporites cf. bokwitzensis sporlart and Dicolpopollis kalawensis,
Inaperturopollenites emmaensis, Subtriporopollenites intraconstans, S. anulatus ssp. nanus,
Triatriopollenites coryphaeus, Tricolporopollenites megaexactus, T. microreticulatus and
Dinoflagellate sp.

The first metamorphic clasts (gneiss, schist) derived form the Menderes Massif is here in
this study established, for the first time, in the uppermost part of the second sequence around
Kocagam, southwest of the Cokelez Dag. According to these data, Menderes Massif is
exhumed at the end of the Early Miocene.

The third sequence is Middle Miocene in age and deposited in a lateral fan delta-swamp-
lacustrine environments which formed in the NE-SW trending basins. Due to the post-
depositional faulting, the basins are now found on the shoulders of the Gediz and Biiyiik
Menderes grabens as separated depressions. In the Buldan horst (Saricaova-Alandiz-
Ovacik), fan delta deposits of the third sequence reach up to 700 m in thickness, while to the
west around Nazilli, the thickness decreases to 50-60 m. Around Incirliova-Dereagzi,
organic-rich lacustrine shales rest directly on the Menderes metamorphites without the
underlying fan delta deposits. This observation supports that the eastern rim of the basin was
a fault-controlled margin.

The third sequence is overlain with hardly visible unconformity by the fourth sequence
which is represented by the alluvial fan-lacustrine deposits of the Late Middle Miocene-
Early Late Miocene in age. This age is obtained from the following palynomorph
assemblages: Laevigatosporites haardti, Pinus haploxylon - type, Cupressaceae,
Sparganium, Alnus, Quercus, Castanea, Myricaceae, Engelhardtia and a small amount of
Carya, Tilia, Pterocarya, Cyrillaceae and Sapotaceae.

The fifth sequence of the Late Pliocene-Pleistocene age is composed of the semi-lithified
alluvial fan deposits developed in front of the faults having various strikes and
unconformably covers all the older sequences. The last sedimentary package in the Tertiary
sequences is the Quaternary alluvium exists in the plains.
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icel bolgesinin jeodinamik evrimini ortaya ¢tkarmak amaci ile Igel Ili ve civarinin lito-
stratigrafik birimleri ¢alisiimistir.

Cahsma alanindaki birimler; "Temel Kayalan" ve "Ortii Kayalari" basliklari altinda
incelenmistir. Temel Kayalar; Alanya, Antalya, Geyikdag), Aladag, Bolkardagi ve Bozkir
birliklerini kapsar. Alanya ve Bolkardag: birlikleri, dusiik dereceli metamorfizma ve
itkilenme ile kazanilan tektonik kalinlagmaya bagh olarak yiiksek basing/diisiik sicaklik
metamorfizmasindan etkilenmistir. Biitiin bu birlikler birbirlerini tektonik olarak tizerler.

Ortii Kayalari; Paleo-Otokton ve Neo-Otokton almak iizere iki ana grup altinda ele
alinmistir. Paleo-Otokton Ortii Kayalari; Paleosen ve Eosen yash formasyonlart igerir. Neo-
Otokton Ortii  Kayalari; transgresyon oncesi, transgresif ve regresif fasiyesteki
formasyonlardan ibarettir. Transgresyon oncesi ¢okeller; Oligo-Miyosen yash karasal
Cavuslar've Gildirli formasyonlari ile diizensiz topografyanin gukurluklarimi dolduran golsel
Fakirca Uyesini kapsar. Miyosen denizinin transgresif dénemi; Kaplankaya
Formasyonu'nun sig-denizel kirmtilarini ve karbonatlarini, Karaisali Formasyonu'nun resifal
karbonatlarini, Koselerli Formasyonu'nun marn ve killi kiregtaglarini, Giiveng
Formasyonu'nun gorece daha derin denizel ¢okellerini, Cing6éz Formasyonunun tlirbiditik
kumtaslarint igerir. Miyosen doneminin regresif evresi; Kuzgun Formasyonunun giderek
siglasan s13-denizel ve karasal kirmtililart ile karakteristiktir. Pliyosen zamani da regresif ve
karasal ozelliktedir. Aliivyon, aliivyon yelpazesi, taraga ve kalis ¢okellerinden ibaret olan
Kuvaterner yash birimler daha eski birimler {izerinde ¢okelmistir.

Geology of Icel Province and its surroundings

The litho-stratigraphical units of the icel province and its surroundings were studied in order
to understand geodynamic evolution of the I¢el region.

The units in the studied area include "Basement Rocks" and "Cover Rocks". The Basement
Rocks comprise some units, namely Alanya, Antalya, Geyikdagi, Aladag, Bolkardag: and
Bozkir units. The Alanya and Bolkardagi units cover the formations that have been
subjected to the low-grade metamorphism and HP/LT metamorphism due to thickening by
overthrusting. All these units overlie each other by tectonic contact.

Cover rocks are classified in two main groups as the Paleo-autochtonous and the Neo-
autochtonous. Paleo-autochtonous Cover Rocks comprise the formations which are
Paleocene and Eocene in age. Neo-autochtonous cover rocks comprise the formations of
pre-transgressive, transgressive and regressive facies. The Pre-transgressive deposits
comprise the terrestrial Cavuslar and Gildirli formations of Oligocene-Early Miocene age,
lacustrine  Fakirca Member which were filled up the depressions of the irregular
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paleotopograpy. Transgressive sequences of the Miocene sea comprises the shallow marine
clastics and carbonates of the Kaplankaya Formation , reefal carbonates of the Karaisal
formation, marls and clayey limestones of Kdoselerli Formation, relavitely deeper marine
deposits of Giiveng Formation and turbiditic sandstone of Cingdz Formation. Regressive
cycle of the Miocene time is characterized by shallowing sea level and terrestrial clastics of
Kuzgun Formation. Pliocene time is also regressive and terrestrial in character. Quaternary
aged formations such as alluvium, alluvial fan, terrace-caliche are deposited on the older
formations.
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Sariveliler giineybatis1 (Karaman) ve Aydincik batisinda (icel)
yiizeylenen tektono-stratigrafik birimlerin karsilastirmal stratigrafisi
ve tektonik konumu

Bora GURCAY, Cengiz OKUYUCU, Tugrul Siikri YURTSEVER
MTA Genel Muidiirligi, Jeoloji Etiitleri Dairesi, 06520 / ANKARA

Inceleme alani, Orta Toroslar'da Sariveliler (Karaman) giineybatisinda ve Aydincik (icel)
batisinda yer alan iki farkh bolgeyi kapsamaktadir. Allokton istifler, Sariveliler yoresinde
Ust Devoniyen-Kretase yasli, Aydincik bolgesinde ise Orta Devoniyen-Kretase yashdur.
Goreceli otokton birimler Aydincik batisinda yiizeylenir ve KambroOrdovisiyen-Ust Triyas
doneminde ¢okelmis birimleri igerir. Inceleme, jeolojik gelisim siiresince, gesitli tektonik
etkiler ile giincel konumlarini kazanan ve binik yapilar seklinde goriilen kaya tiirlerinin
stratigrafik ve tektonik ozelliklerini ve iki bolge arasindaki benzerligin ortaya ¢ikarilmasini
amaglamaktadir. k

Goreceli otokton birimlerde Ust Kambriyen-Alt Ordovisiyen doénemi, mikali seyllerden
olusan Ovacik formasyonu ile temsil edilmektedir. Alt Siluriyen, ¢akiltagi, kumtasi ve
graptolit iceren, yer yer kumtas: arakatkili mikali seyllerden (Egripinar formasyonu) ve
merceksi kumtasili, graptolitli seyl ve st kesimleri orthocerasli karbonatlardan (Hirmanl
formasyonu) olugur. Karayar formasyonu (Ust Siliiriyen-Alt Devoniyen) kumtasi, seyl ve
kiregtasi ardalanmalarini, Sigircik formasyonu (Alt Devoniyen) kuvars kumtaslari ve yer yer
seyl ardalanmalarmi igerir. Kirtildagi formasyonu (Ust Permiyen), bresik kire¢taslarindan ve
dolomitlerden olusan Biiyiikeceli formasyonu (Orta Devoniyen)'nu gakiltasi seviyeleri ile
tizerler ve dolomitik ve algli kiregtaglar1 ile devam eder. Murtgukuru formasyonu (Ust
Triyas) Mizzia'li kiregtagt bloklarinin da yer aldigr c¢akiltasi ve kumtast birimlerini
kapsamaktadir.

Allokton birimler, dolomitik kiregtaslari, seyl ara katkilari, resifal kirectaslar1 ve kuvars
kumtaslariyla temsil edilen Akdere formasyonu (Orta-Ust Devoniyen) ile baslar.
Dikenlidere formasyonunun (Karbonifer) tabaninda kirmtili kayatiirleri, orta ve iist
seviyelerinde alg ve bentik foraminiferli karbonatlar egemendir. Ceki¢ Dagi formasyonu
(Permiyen), Dikenlidere formasyonunun iist seviyelerinde de yer alan ve ge¢is niteligi sunan
onkoidal kiregtaslart (Girvanella'li kiregtaglart) ile baslar, yer yer kuvars kumtasi-seyl
ardalanmasini ve kumlu, mikrofosilli kiregtaslarini icermektedir. Gevne formasyonu
(Triyas) alttan tste dogru stromatolitik kiregtaslari, oolitli, lamellibrans ve gastropod kavkili
kirectaslari ve kiltasi-marn tiiri kirintililardan olusur. Mediova formasyonu (Ust Triyas),
kirmizi renkli kumtaslar1 ve fosilli karbonatlari igerir. Cambagi formasyonu (Jura-Kretase),
tabanda ¢akiltast seviyesi, dolomit ve mikritik kiregtasi kayatiirlerini kapsar. Kendisinden
yaslt birimler tizerinde agisal uyumsuzlukla yer alan post-tektonik Mut formasyonu (Orta-
Ust Miyosen), ¢akiltasi, makrofosilli kumlu kiregtasi ve marnlardan olugur.

iki farkli yorede yiizeylenen allokton birimlerin, kayatiirii ozellikleri ve fosil igerigi
incelenmis ve ayni fasiyes kusaginda ¢okeldikleri belirlenmistir. Bununla birlikte, Aydmncik
batisinda yer alan goreceli otokton birimlerin allokton birimler ile ilksel ¢okelim alani
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olarak ayni platformun farkh fasiyes kusaginda ¢okeldikleri ve farkli jeolojik siiregle
olustuklari dustintilmektedir.

Cahgma alanlarinda gozlenen biiyiik Olgekli nap tektonigi izleri Toros Kusagimin
karakteristik ozelliklerini yansitmaktadir. Sariveliler yoresinde, allokton birimler, Antalya
Naplari'n1 tektonik olarak tizerlemektedir. Tektonik dokanagin altinda, Nummulitli
kiregtaslarina ait bloklar iceren Eosen filisinin varligi allokton birimlerin yerlesim yasinin
Liitesiyen sonrasi oldugunu gostermektedir. Blgede Kovalik Karmasigi'na ait serpantinitler
Jura-Kretase birimleri tlizerinde tektonik dokanakla yer alir.

Aydincik yoresinde, bolgenin iki farkl stratigrafi altinda incelenmesine neden olan allokton
birimler, goreceli otokton birimlerin tizerine bindirmis olarak goriilmektedir. Bunun
yaninda, allokton istiflere ait kayatiirlerinin kendi i¢inde de farkli tektonik dilimlerinin
varligi belirlenmistir. Goreceli otokton istif igerisindeki Ust Permiyen yash birimlerin Orta
Devoniyen yash karbonatlar tarafindan tektonik olarak tizerlenmesi, Aydincik batisinda
Alpin orojenezinin Kretase dénemine ait izlerini kanitlamaktadir. Bu bolgedeki allokton
birimlerin tizerlemesi yine Eosen sonrast dénemde gelismis olup daha sonraki jeolojik siire¢
igerisinde blok faylanmalar olusmustur. Allokton istife ait Jura-Ust Kretase yasli birimler,
bolge igerisinde yer alan tiim kayatiirleri iizerinde tektonik dokanakli olarak gériilmektedir.
Bu tektonik dokanagin tabaninda, yanal hareket sirasinda siiriiklenerek gelmis olivin bazalt
ve mikrodiyorit tiirti kayalar da gortilmektedir.

Stratigraphic correlation and tectonic position of tectono-stratigraphic
units outcropped in the southwest of Sariveliler (Karaman) and the west
of Aydincik (Igel)

The investigated area comprises two different regions placed in southwest of Sariveliler
(Karaman) and west of Aydincik (Igel) in the Central Taurus: an allochthonous sequence of
Upper Devonian to Cretaceous in Sariveliler region and the Middle Devonian to the
Cretaceous in Aydincik region. Relatively autochthonous units are outcropped in the west of
Aydincik and they include the rocks deposited in the Cambro-Ordovician to the Upper
Triassic period. This study aims to determine the stratigraphic and tectonical features of the

lithology showing the nappe structures reached the actual position with the various tectonic

events, and to prove the similarities between two different regions during the geological

evolution.

In the relatively autochthonous units, Upper Cambrian to Lower Ordovician period
represented by Ovacik formation composed of micaceous shale. Lower Silurian rocks are
made up of conglomerate, sandstone, graptolite and locally sandstone interbeds bearing
micaceous shales (Egripmar formation) and lens-shaped sandstone, graptolite bearing shale
and orthoceras bearing carbonates on top (Hirmanli formation). While Karayar formation
(Upper Silurian-Lower Devonian), includes sandstone, shale and limestone alternations,
Sigircik formation is composed of quartzitic sandstone and locally shale alternations.
Biiytikeceli formation (Middle Devonian) which includes brecciated limestone and dolomite
is overlaid by the conglomerate levels of Kirtildagi formation (Upper Permian) and
continued with the dolomitic and algal limestone. Murtgukuru formation (Upper Triassic)
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comprises the conglomerate, which contains Mizzia bearing limestone blocks, and sandstone
units.

Allochthonous units start with Akdere formation (Middle-Upper Devonian) represented by
dolomitic limestone, shale intercalations, reefal limestone and quartzitic sandstone.
Dikenlidere formation (Carboniferous) is dominated by detrital at the lower parts, and algae
and benthic foraminiferal limestone at the middle and upper parts. Ceki¢ Dagi formation
(Permian) is made up of oncoidal limestone (Girvanella limestone) which is also located in
the upper part of Dikenlidere formation and shows transitional attribute, local quartzitic
sandstone-shale alternations, sandy and microfossil-rich limestone. Gevne formation
contains the stromatolitic limestone, oolitic limestone, pelecypod and gastropod shells
bearing limestone, and claystone-marl type detrital from bottom to top. Mediova formation
(Upper Triassic) comprises the red sandstone and fossiliferous carbonates. Cambasi
formation (Jurassic-Cretaceous) is composed of conglomerate at the base and dolomite and
micritic  limestone at the upper parts, Mut formation (Middle-Upper Miocene)
disconformably overlaps the older rocks, is a post-tectonic unit that includes conglomerate,
fossiliferous sandy limestone and marl.

The lithology and fossil content of the allochthonous units outcropped in two different
localities were examined and it is found out that these two allochthonous units were
deposited on the same facies belt. However, it is thought that relatively autochthonous units
placed in the west of Aydincik deposited together with the allochthonous units on the
different facies belt of the same platform as an initial depositional environment, and formed
with the different geological evolution.

The traces of the great nappe tectonics that were detected in the studied areas reflect the
characteristic features of the Taurus Belt. Allochthonous units have thrusted over the
Antalya Unit in the Sariveliler region tectonically. The presence of the Eocene flysch that
contains the Nummulite bearing limestone blocks below the tectonic contact shows the
settlement time of allochthonous units are post-Lutetian. The serpentinite belongs to
Kovalik Melange takes place over the Jurassic-Cretaceous units with tectonic contact.

At the Aydincik area, allochthonous units that the cause of examining the region under two
different stratigraphy are seen to be thrust over the relatively autochthonous units. However,
it is determined that the lithology that belongs to the allochthonous sequences have also
different tectonic slices in itself. The overlaid of the Upper Permian units by Middle
Devonian carbonates within the relatively autochthonous sequences tectonically prove traces
that belong to the Cretaceous period of Alpine Orogeny in the west of Aydincik. The thrust
sheet of the allochthonous units at this region were developed at post-Eocene period, also
block faulting were formed in subsequent geological evolution. The Jurassic-Cretaceous unit
belongs to the allochthonous sequences were seen as the tectonic contact above all lithology
in the region. Olivine basalt and microdiorite type rocks, which were come by dragging
during the lateral movement, are also seen at the base of this tectonic contact.
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Aydmecik (Icel) yoresindeki Apsiyen- Kampaniyen asinma
uyumsuzluguna stratigrafik ve sedimantolojik bakis
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Mersin Universitesi Jeoloji Mithendisligi Béliimii, 33160 Mersin/TURKIYE

Orta Toroslar'da vyer alan Aydmcik (Igel) yoresi Ge¢ Kampaniyen ¢okellerinin
litostratigrafik ve sedimantolojik incelemesi sonucu iki birim ayirtlanmistir. Bu birimler
zaman iginde birbirini izlerler, ancak ¢okelmeyle es yash bir blok faylanma ile ayrilirlar. ilk
birim Jura-Erken Kretase platform karbonatlarini agisal bir uyumsuzlukla orter ve resifonii -
biyoklastik vaketasi ve platformdan tiremis koseli parcalar igeren karbonat breslerinden
olusur. Bu birim i¢inde bulunan tasinmig self organizmalar1 bentik foraminifer, radiolitid,
ekinoderm parcalaridir ve bunlar kalsisfer ve ender olarak bulunan globotruncanidlerle
birliktedirler. Orbitoidesmedius (d’ARCHIAC) ve Pseudosiderolites vidali (DOUVILLE)
tiirlerinin varhg ge¢ Kampaniyen yasini belirtir. Ikinci birim  bol planktonik foraminifer
iceren, gri-kirmizi marnh kiregtaslar1 ve ayrica merceksi konglomeralardan olusan kita
vamac! etegi-havza ¢okelleriyle temsil edilir. Bu birim igerisinde Globotruncanita calcarata
(CUSHMAN) tiiriiniin bulunusu ge¢ Kampaniyen yasina isaret eder. Her iki birim de iiste
dogru derinlesen bir ¢okel istifini temsil ederler ve ani gémiilen platformu gosterirler. Geg
Kretase pelajik karbonat ¢okelimi olasilikla Maastrihtiyen'deki silis kirmtili malzeme
girisiyle sona ermistir.

Stratigraphic and sedimentologic aspects of the Aptian-Campanian
erosional unconformity in the Aydincik (Igel) area, central Taurides, S
Turkey

In Late Campanian sediments of the Aydmcik area (Central Taurides, S Turkey), two
lithostratigraphic units have been described considering biostratigraphic and sedimentologic
aspects. These units succeed each other in time, but are seperated by a synsedimentary
block-faulting surface. The first unit unconformably overlies the Jurassic-Early Cretaceous
platform carbonates, and consists of fore-reef bioclastic wackestones and carbonate breccias
containing angular clasts derived from the underlying platform. In the unit, transported shelf
organisms are benthic foraminifers, radiolitid, and echinoderm associated with calcispheres
and rare globotruncanids. The presence of Orbitoides medius (d’ARCHIAC) and
Pseudosiderolites vidali (DOUVILLE) indicates a Late Campanian age. The second unit is
represented by lower slope to basinal pelagic sediments which consist mainly of gray to red
marly limestones with abundant planktonic foraminifers and also lenticular conglomerates.
Both units characterize an upward deepening sequence, and reflect abrupt drowning of the
platform. In the second unit, the presence of Globotruncanita calcarata (CUSHMAN)
indicates Late Campanian age. The Late Cretaceous pelagic carbonate deposition was
ceased by influx of siliciclastic material probably during Maastrichtian time.
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Orta Anadolu Maestrihtiyen-Erken Paleosen oncesi temeli, Paleozoyik-Mesozoyik yash
Orta Anadolu meatmorfik kayaglariyla Geg¢ Kretase yash Orta Anadolu ofiyolitik ve
granitoyidik kayaclari olusturur. Neotetis’in kapanmasi ile sonuglanan ¢arpisma sonrasinda
bu kristalen temel iizerinde Maestrihtiyen-Tersiyer yash Tuzgélii, Cankiri-Corum ve Sivas
havzalari gelisir. Neotetis/I¢ Torid okyanusunun kalintilari/yayénii havzalari olarak ta
nitelenen graben—yar1 graben ozellikli bu havzalar transgressif-regressif 6zellikli karasal-
denizel tortullarla dolmuslardir. Sedimantasyon 6zelikleri tektonik kontrolu/fay denetiminde
gelistiklerini gosterir. Kristalen temele iliskin irili ufakli olistolit ve olistostromlar da
igerirler. Havza kenarlarindan igeriye veya asagidan yukariya dogru, genellikle kirmizi-
bordo, daha az olarak ta kirmizi-gri-sarimsi renkli, yer yer evaporit igeren aluviyal yelpaze,
akarsu, gol ¢okelleri ylizeyler. Bunlarin iizerinde de si3-derin denizel 6zellikteki kirintili ve
karbonat kayalar1 gelir. Liitesiyen sonrasinda, Ust Eosen’de transgressif evre sona erer,
sikisma-yiikselme hareketleri sonucunda Tuzgélii havzasi kara haline geger. Cankiri-Corum
ve Sivas havzalarinda ise yine evaporit ve kémiir igerikli, regresif 6zellikli kirmizi, kirmizi-
gri-sarimst - Ust  Eosen-Orta Miyosen yash kirmtili-karbonat kayalari yeralir. Eosen
esnasinda yer yer asidik-bazik volkanizma da sedimantasyona eslik eder. Maestrihtiyen-
Tersiyer havzalari sikisma ve yiikselme hareketleri ile kivrilir ve daralir. Daha sonra ise
kristalen temel yiiksek agili bindirmelerle bu tortullar tizerine itilir.

Ust Miyosen-Pliyosen’de bolgede yeni bir agilma dénemi baslar. Tektonik kontrollii/fay
denetiminde gelisen havzalar gevsek, deformasyon gegirmemis, yatay konumlu aluviyal ve
golsel ¢okellerle doldurulmustur. Bunlar daha yasli seriler tizerinde uyumsuzlukla yeralir.

Pliyokuvaterner/Kuvaterner’de ise yine tektonik kontrollii/fay denetiminde gelisen graben,
vari graben ve ¢ek-ayir 6zellikli Tuzgéli, Seyfe, Sultansazhgi-Kayseri, Tuzlagolii, Ciftlik,
Derinkuyu, Sizir vb. havzalar ile Kizihrmak, Delice irmak, Balaban ¢ayi, Konak c¢ayi ve
bunlarla iligkili mak ve dere yataklarinda depolanan gevsek, yatay konumlu aluviyal
¢okeller ve taragalar ile travertenler en geng kaya tiirleridir.

Ust Miyosen-Kuvaterner/Neotektonik donemdeki sedimantasyon, yogun volkanotortul-
volkanik katkisi ile de desteklenir.

Bolgenin en 6nemli tektonik 6zelligi paleotektonik veya neotektonik yapilarin benzerligi,
devamhgi veya Ecemis fayi gibi bazi paleotektonik yapilarin neotektonik dénemde yeniden
aktiflesmesidir. En dnemli neotektonik yapilar Tuzgslii, Ecemis-Erciyes, Yozgat ve Kirsehir
faylaridir. Sicaksu ve gaz ¢ikiglari, traverten olusumlart seyrek dusiik biytkliukteki
depremler, hasar yapici 1205, 1714, 1835 tarihsel Kayseri depremleri, 1940 Kayseri/Develi
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(M=5.32), 1940 Sarikaya/Yozgat (M=6.2) ve 10 km’lik yiizey kingi olusturan 1938
Akpnar/Kirsehir (M=6.8) depremleri bolgenin tektonik aktivitesini belirtir.

Stratigraphy and tectonics of Central Anatolia (1/500.000 scaled Kayseri
sheet) from Maastrichtian to Present

In Central Anatolia pre-Maastrichtian basement consists of Paleozoic-Mesozoic
metamorphic rocks and the Late Cretaceous ophiolitic and granitic rocks. On this crystalline
basement, Tuzgélii, Cankiri-Corum and Sivas (sedimentary) basins have developed during
the Maastrichtian periods as a consequence of Neo-Tethyan closure. These basins are also
described as remnants of Neo-Tethyan inner Tauride ocean or fore-arc basins, have graben
or half graben feature in nature, and are filled with transgressive and regressive continental
and marine sediments, intercalated with volcanoclastic-volcanic products. Syn-sedimentary
findings suggest that they have developed in a fault-controlled setting. Additionaly, these
basins include olistostromes and olistoliths, at varying sizes, of crystaline basement rocks.
From the margins towards the mid-basinal parts, or at the lower sections of the sequence,
generally red and reddish-grayish-yellowish colored alluvial fans, fluviatiles and limnic
accumulations are exposed, occasionally comprising evaporitic horizons. This
stratigraphical ~ column is kept by shallow-and deep-marine clastics and carbonates.
Immediately after Lutetian, namely in the Late Eocene, transgression terminated and as a
result of compression-uplifting processes, Tuzgdlii basin turned into continental area. At
Cankiri-Corum and Sivas basins, on the other hand, a regressive column made up of red
and/or reddish-grayish-yellowish colored clastics and carbonates, including evaporites and
coal seams, crop out. This columnar section is Late Eocene to Middle Miocene in age.
During Eocene, Volcanic products of acidic-basic nature, accompanied to sedimentation. All
these Maastrichtian-Tertiary aged basins were folded as a consequence of compression and
uplifting. Later on, crystalline basement was pushed. onto these sediments, producing high-
angle thrusts.

During Late Miocene-Pliocene, a new extentional phase was introduced throughout the
region. The structurally controlled basins were filled with unconsolidated, undeformed and
horizontal alluvial and limnic sediments unconformably overlying the pre-existing rocks.

As for the Plio-Quaternary and Quaternary, alluvial deposits, terraces and travertines were
formed as the youngest sediments, having an unconsolidated and flat-lying nature, at the
structurally controlled basins (such as Tuzgoli, Seyfe, Sultansazligi-Kayseri, Tuzla Lake,
Ciftlik, Derinkuyu and Sizir having graben, half graben and/or pull-apart basinal features),
as well as along the rivers (such as Kizilirmak, Delice Irmag), Balaban Cay1 and Konak
Cay1). These Late Miocene to Quaternary deposits of neotectonic period have been
accompanied by extensive vplcanoclastic-volcanic intercalations.

The most important tectonic characteristic seen in the entir¢ region is the similarity and

continuity of both the paleotectonic and neotectonic and/or rejuvenation of the some of the
paleo-structures, such as the Ecemis Fault, in the neotectonic period.
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The prominant structures, pertaning the neotectonic period, are Tuzgéli, Ecemis-Erciyes,
Yozgat and Kirsehir faults.

Hot-springs, gas emissions, travertine formations, occasional and low-magnitude
carthquakes as well as the high-magnitute earthquakes point to the fact that the region is
seismically active. Among the destructive earthquakes, the Kayseri 1205 A.D., 1714 A.D.,
1835 A.D. historical earthquakes, Develi 1940 A.D. (M=5.2), Develi 1940 A.D. (M=6.2)

and the Akpmnar-Kirsehir 1938 A.D. (M=6.8) earthquake forming a 10 km surface rupture
should be mentioned.
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inceleme alani Tiirkiye’nin kuzeybatisinda, literatirde Almacik Ofiyolit Toplulugu olarak
tanimlanan, Adapazari ve Bolu illeri arasinda kalan Almacik dagi ve c¢evresini
kapsamaktadir. 1/100.000 6lgekli topografik haritada Adapazari G25 ve Bolu G26
paftalarinda yer alan inceleme alam yaklasik olarak 2000 km?'lik bir alandir. Tektonik
vapilarin ve kirik mekanizmasimnin belirlenmesi ¢alismanin ana amacidur. Calisma alanmnmn
Paleozoyik 'ten Kuvaterner’e kadar olan ondokuz litolojik birimine ait stratigrafik dizilimi;
Hendek-Golyaka arasi, Mudurnu gaymnin giineyi, Almacik dagi ve Kaynash civar olmak
iizere dort boliimde incelenerek basite indirgenmistir.

Calisma alaninda fay/kirik tektonigi egemendir. Aktif faylar genellikle oblik karakter
gostermekte olup; kuzey kesimde Dogu-Bati dogrultulu sag yonli dogrultu atimh
Hasanbey-Kaynash fay1 ile giiney kesimde Dogu-Bati dogrultulu sag yonlii dogrultu atimli
Mudurnu vadisi fayi arasinda ikincil faylar bigiminde gelismislerdir. Almacik Ofiyolit
Toplulugu’nda serpantin bloklart ve ¢evresindeki faylarda herhangibir rotasyonal hareket
g6zlenememistir, buna karsin bu kesimdeki faylarin ana fay arasinda gelisme gosteren
pozitif gigek yapisina sahip oldugu diisiiniilmistiir. Kirik ve ¢izgisellik analizleri sonucunda;
bolgede makaslama rejimi etkisinde maksimum sikisma kuvvetlerinin Kuzeybati-
Giineydogu dogrultusunda, maksimum ¢ekme kuvvetlerinin ise Kuzeydogu-Giineybati
dogrultularinda gelistigi belirlenmistir. Ayrica inceleme alaninda gelisen gatlak sistemlerinin
genellikle agilma catlaklari, ¢izgiselliklerin ise Ridel fay mekanizmasinda P kiriklar olarak
yogunlastig1 saptanmistir.

Tectonic structures and fracture mechanism of Almacik Mountain
(Southeast of Adapazar)

The study area located in the Almacik Mountain and the surrounding area, northwest part of
Turkey. between Adapazari and Bolu provinces, where Almacik Ophiolite zone extends.
The study area covers an area of 2000 km? in the 1/100000 scaled topographic maps of
Adapazar1 G25 and Bolu G26. The main aims of this study are to determine the tectonic
structure and to explain the associated fracture mechanism, prevailed in the area.

The stratigraphic units of the study area, aging from Paleozoic to Quaternary are divided
into nineteen lithological units and they are examined in four places, between Hendek and
Golyaka, south of Mudurnu River, Almacik Mountain, and the vicinity of Kaynash to
simplify the general stratigraphic sequence.
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Fault tectonics is dominant in the tectonic setting of the study area. Active faults generally
showing oblique character are determined as secondary faults between the main faults
Hasanbey - Kaynash Fault observed at north which is a right lateral and East-West trending
strike slip fault, and Mudurnu Valley Fault observed at south, which partly covers the west
part of the North Anatolian Fault Zone in the study area. There was no evidence for any
rotational movement in the fault systems surrounding the serpantinite blocks in the Almacik
Ophiolite zone; however, it is assumed that this fault system is most likely constructed by
the faults that look like a positive flower structure developed between the two main faults.
As a result of the fracture and lineament analysis it is determined that compressional forces
in the direction of Northwest-Southeast and tensional forces in the direction of Northeast-
Southwest are dominant, as a consequence of the shear regime in the study area.
Consequently it is determined that the fracture systems are generally tension fractures, and
the lineaments are developed according to the secondary Ridel fault mechanism.
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Giiriin (Sivas) Orta Miyosen havzasinin stratigrafisi, Orta Anadolu

Mehmet ONAL', Fuat CEYHAN?, Cahit HELVACT’

Linénii Univ., Miih. Fak., Maden Miih. Béliimii, MALATYA
‘Cumhurivet l:}'niv., Miih. Fak., Jeoloji Miih. Boliimii, SIVAS
*Dokuz Eyliil Univ., Miih. Fak., Jeoloji Miih. Béliimii, Bornova, [ZMIR

Giiriin havzasi yaklagik 1200 m kalinlikta volkano-sedimanter bir istif igerir. Orta Miyosen
istifi, Triyas-Jura-Kretase ve Orta-Ust Eosen yash kirectagi ve flisten olusan temel kaya
birimleri tizerine acili diskordansh olarak gelir. Istif, Giiriin formasyonu ve Karadag
volkaniklerinden olusur. Giiriin formasyonu dort ityeye bolinmiistiir. Bu sedimanter kaya
birimi Kavak, Gokpimar, Cayboyu ve Terzioglu iiyelerine béliinerek incelenmistir. Linyit
¢okelleri Cayboyu iiyesi iginde yer alir. Terzioglu tiyesinin alt diizeyleri Na-karbonat (trona)
ayrismalart igerir.

Kaya birimleri yanal ve diisey gegislidir.Havzanin dogusunda ve istifin st diizeylerinde yer
alan Karadag volkanikleri Terzioglu iyesi ile giriktir, ayrica tim birimleri keser. Istifin
kalinligi havzanin fayli kuzey ve dogusuna dogru artar. Daha geng kaya birimleri transgresif
olarak temel kaya birimlerini tizerler. Sedimanter kaya birimlerinin yas1 spor ve polen
fosillerine gore Orta Miyosen yasindadir. Karadag volkanikleri’nden alinan bir bazalt drnegi
Ar/Ar metoduyla 18,01 my (+ 0,12 my) yas! vermistir. Kaya birimleri altivyal, fliivyal ve
playa-go!l ortamlarimda ¢okelmistir.

Stratigraphy of Giiriin (Sivas) Middle Miocene basin, central Anatolia

The Giirtin basin includes approximately 1200 m thick volcano-sedimentary sequence. The
Middle Miocene sequence rests with angular unconformity on the basement rocks, which
consist of limestone and flysch sediments of the Triassic-Jurassic-Cretaceous and Middle-
Upper Eocene age. The sequence has been subdivided into Giiriin formation with four
members and the Karadag volcanics. Giirliin formation has been subdivided into Kavak,
Gokpinar, Cayboyu and Terzioglu members. The lignite deposit occurs in the Cayboyu
member. The lower parts of the Terzioglu member contain Na-carbonate (trona) leaching.

The sedimentary rock units are laterally and vertically gradational. Karadag volcanics,
located in the eastern part of the basin, interfinger with the upper parts of the Terzioglu
formation and also cut the whole rock units. The thickness of the sequence increases
towards the northern and eastern sides where the basin was faulted. The youngest rock units
transgressively cover the basement rocks. According to spor and pollen fossils, the age of
the sedimentary rock units is Middle Miocene. A basalt sample in the Karadag volcanics
gave an Ar/Ar age of 18,01 Ma (+ 0,12 Ma). The rock units were deposited in alluvial,
fluvial and playa-lake environments.
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Karaman ve civariin jeolojisi
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'TM T'A Orta Anadolu Bolge Miiduirliigii, Konya
"MTA Akdeniz Bolge Miidiirligii, Adana

Inceleme alaninin jeodinamik evrimini ortaya ¢ikarmak amaci ile Karaman ili ve civarinm
lito-stratigrafik birimleri ¢alisiimistir.

Bu birimler "Temel Kayalar1" ve "Ortii Kayalar1" ad1 altinda incelenmistir. Temel Kayalari;
Aladag Birligi, Bolkardagr Birligi ve Bozkir Birligini kapsar. Bolkardag: Birligi; diisiik
dereceli metamorfizma ve itkilenme sonucu kazanilan tektonik kalinlasmaya bagh olarak
yiiksek basmg/diistik sicaklik metamorfizmasindan etkilenmistir. Bu birlikler birbirlerini
tektonik olarak tizerler.

Inceleme alaninda genis alanlar kaplayan Pliyosen-Kuvaterner yash denizel olmayan
¢Okeller; allivyon yelpazesi, aliivyal, gélsel ve kara i¢i evaporit ortam 6zellikleri sunan bir
dizi fasiyes ¢okelimi ile karekteristiktir. Etkinlikleri Orta Miyosen'den Ge¢ Kuvarterner'e
kadar devam eden volkanizma sonucu olusan birimler, yer yer gélsel ve aliivyal ¢okeller ile
ardalanir.

Cahisma alaninda Triyas'tan Alt Kretase'ye kadar durayli bir tektonik etkili olurken, bu
alanin kuzey kesiminde. Bozkir Birligi'ne ait birimlerin ¢okeldigi tansiyonal alanlarda Orta
Triyas'tan itibaren riftlesme evresine girilmis ve riftlesme evresini olusturan tektonik
etkinlik  Alt Kretase'de ¢alisma alanimizi etkisi altina almis olmalidir. Bu durum,
Kampaniyen'e kadar devam etmistir. Neo-Tetis okyanusunun kuzey kolunun agilmasina
iliskin bu stire¢, Kampaniyen- Alt Paleosen araliginda, bu okyanusun giiney platformunun
kuzeye dalmasi ile yerini sikisma tektonigine birakmistir. Bozkir ve Bolkar birlikleri bu
sikisma ile glineye dogru naplar seklinde ilerleyerek, Geyikdag: Birligi'ne yaslanmislardir.
Okyanusal levhanin tamamen tiiketilmesinden sonra, Anatolid-Torid platformu ile Neo-
Tetis okyanusunun kuzey kolunun kuzey platformunu olusturan kitaciklar ¢arpismaya
baslamistir. Bu ¢arpisma sonucu, yorede kabuk kalinlagsmasi gergeklesmistir.

Miyosen'de Neo-tektonik donemi bagslatan, Neo-Tetis'in giiney kolunun kapanisinin son
evresini olusturan, Arap-Afrika levhasi ile Anatolid-Torid platformunun ¢arpigmasi sonucu,
I¢ Anadolu; Kuzey Anadolu Fayr ve Dogu Anadolu Fayi boyunca batiya kagmaya
baglamistir. Bolgedeki K-G dogrultulu eski yapilarin KKB-GGD dogrultusunda yeniden
yonlenmesi, bu kagisin sonucu olmahdir. Neo-tektonik donemle birlikte galisma alani bati
kesiminden itibaren yiikselmeye, buna karsilik Tuzgélii yoresi ¢ukurlasmaya baslamistir.
Bolge, kapali bir havza durumuna dontigmiustir. Bu donemde, giineydeki, Neo-Tetis'in
giiney kolu ile baglanti sadece Mut Havzasi'dan olmusur. Neo-tektonik donemde bati
kesimi, bir taraftan yiikselen inceleme alani, bu yiikselimlere karsi kuvvet bosalimlarinin
oldugu yerlerde yer yer grabenlesmeye ugramistir. Grabenleri ¢ogunlukla ¢okiintii faylari
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(normal ve diisey faylar) olusturuken bu faylarin bir kismi da dogrultu fay karekterini
kazanmistir. Hotamis ve Tuzg6lii havzalari bu alanlarda olugsmustur.

The Geology of Karaman Province and its surroundings

The litho-stratigraphical units of the Karaman Province and its surroundings were studied in
order to understand the geodynamic evolution of the study area.

These units include "The Basement Rocks" and "The Cover Rocks". The Basement Rocks
comprise; Aladag Unit, Bolkardag: Unit and the Bozkir Unit. Bolkardag: Unit in turn
includes formations that have been subjected to a low-grade metamorphism and HP/LT
metamorphism due to tectonic thickening by overthrusting. These units overlie each other
with tectonic contacts. The extensive Pliocene-Quarternary non-marine sedimens in the
Karaman area are characterised by a number of facies suggesting deposition occured in
alluvial fan, fluvial, lacustrine and inland evaporitic environments. The formations which
are formed by the volcanic activites in the studied area, of which activity lasted from Middle
Miocene till the Late Quaternary, are intercalated with lacustrine and alluvial deposits in
places.

In the investigated area, stable conditions which were deduced from the uniform carbonate
deposition was effective from Triassic to Lower Cretaceous, while at north, where the
tensional areas belonging to Bozkir unit situated, rifting started in Middle Triassic. The
tectonism related to rifting should be affected the study area in the Lower Cretaceous, and
lasted up to Campanian.

This process which is related to the opening of Northern Strand of Neo-Tethyan ocean, with
the subduction of south platform of this ocean to the north, left its place to a compressional
regime. As a result of this compressional regime, Bozkir and Bolkar units progressed to the
south as nappes and overthrusted the Geyikdagi unit. After the consumption of oceanic
plate completely, Anatolide-Toride platform and micro plates belonging to the northern
platform of Northern strand of Neo-Tethyan ocean started to collide. Crustal thickening was
occured after this collision.

In Miocene, Central Anatolia started to move westward along North Analian and Eastern
Anatolian faults as a result of the collision between Arabian-African plate and Anatolid-
Toride platform which form the last phase of the closure of South strand of Neo-Tethyan
ocean. The actual NNW-SSE trends of the ancient probable N-S structures are the result of
this motion. During the Neo-Tectonic period, the studied area started to uplift and Tuz Golii
area became a depression. The region transformed to be a closed inland basin during this
period and the relation with the southern strand of Neo-Tethyan ocean was occured only by
the Mut basin.

In the neotectonic period, western part of the uplifting area were subjected to ‘graben

formation. Grabens were formed especially by normal and vertical faults. Some of them are
strike-slip faults. Hotamis and Tuz Gl basins have formed in such areas.
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Neojen paleocografyasi, Mediterran, Paratetis ve Tiirkiye’nin yeri

Giiler TANER
A UF.F. Jeoloji Mithendisligi Béliimii 06100 Tandogan/Ankara

Neojen Alt Sistemi siiresince Avrupa uc; ayri denizin etkisinde kalmistir. Bunlar, 1.Kuzey
denizi, 2. Atlantik denizi ve 3. Mediterran.

Mediterran 1. ve II. Zamanlarda Avrupa’y1 etkilemis olan Tetis’in devamidir. Mediterran
Miyosen baslarinda Fransa’nin giineyinden itibaren Rhone vadisi yolu ile Isvigre ve Orta
Avrupa iglerine kadar girmis ve oradan da doguya dogru ilerlemistir. Alt ve Orta
Miyosen’de bu denizin genel ozellikleri hemen hi¢ degismeden ayni kalmistir. Orta
Miyosen sonunda Alplerin, Karpatlarin ve Dinar daglarinin yiikselmesi sonucu Mediterran
ile olan agik deniz baglantist kesintiye ugramis ve dogu denizinin bati ile irtibati kesilmistir.
Bu nedenle Bati, Orta ve Dogu Avrupa Neojen’i kendine 6zgii kosullarda gelismistir.
Boylece Orta ve Dogu Avrupa’dan Hazar Denizi-Aral Goliine kadar yayilan denize Paratetis
denmistir. Dogal olarak bu genis bolgedeki Mediterran ve Paratetis, Neojen boyunca farkl
ozelliklerde gelisimini tamamlamislardir. Bu nedenle de farkh ¢aglarla tanimlanirlar. Bunlar
yashdan gence dogru olmak iizere, Mediterran’da; Akitaniyen-Burdigaliyen-Langiyen-
Serravaliyen-Tortoniyen-Messiniyen-Zankliyen-Piasensiyen’dir. Paratetis ise Merkezi ve
Dogu Paratetis olarak iki bolgeye ayrilir ve farkli ¢ag isimleri ile tanimlanir. Bunlar da,
Merkezi Paratetis i¢in; Egeriyen — Eggenburgiyen — Otnangiyen — Karpasiyen — Badeniyen-
Sarmasiyen-Pannoniyen-Ponsiyen-Dasiyen-Romaniyen’dir. Dogu Paratetis igin ise;
Kavkasiyen-Sakaruliyen-Kazakuriyen — Tarkaniyen — Cokrakiyen — Karagoniyen -
Konkiyen - Sarmasiyen — Meosiyen — Ponsiyen —Kimmeriyen-Akgagiliyen’dir.

Tiirkiye’de Mediterran-Merkezi ve Dogu Paratetis bolgesine ait ¢aglarm kullaniimasi
gereken bolgeler mevcuttur. Ege ve Akdeniz sahil bolgelerinde Mediterran bolgesi ¢ag
isimleri kullanilirken son ¢alismalarda Paratetis’e ait ¢aglar da saptanmaktadir. Trakya,
Marmara, I¢ Ege, Karadeniz, I¢ Anadolu ve Dogu Anadolu’da Merkezi ve Dogu Paratetis
caglari ozelliginde bolgeler saptanmistir. Kusku duyulmadan kullanilmahdir.

Neogene paleogeography, Paratethys, Mediterranean, and Turkey

Europe was effected by three different seas at the Neogene Period including; 1-North
Sea, 2-Atlantic Sea, and 3-Mediterranean.

Mediterranean is a continuation of the Tethys which affected the Europe at the 1% and 2 ™
Fra. The Mediterranean was progressed by the Rhone Valley from south of France to
Switzerland and Central and Eastern Europe at the beginning of Miocene. During the Early
and Middle Miocene, general characteristics of Mediterranean were the same as the
beginning of Early Miocene. At the end of the Middle Miocene, connection between
Mediterranean and open sea had been consumed because of orogeny of the Alps, Carpatians,
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and Dinarids. For that reason, Neogene had progressed endemically at the West, Central,
and Eastern Europe. The Sea from the Central and Eastern Europe to the Caspian Sea-Aral
Sea had been called Paratethys. Naturally, Mediterranean and Paratethys at this extensive
area had completed their progress with different characteristics and the following stages
were determined for Mediterranean (from oldest to youngest): Aquitanian-Burdigalian-
Langhian-Serravalian-Tortonian-Messinian-Zanklian-Piacenzian. The Paratethys has been
divided into two areas as Central and Eastern Paratethys, and the following stages has been
recognized for Central Paratethys (from oldest to youngest); Egerian — Eggenburgian —
Ottnangian — Karpatian — Badenian — Sarmatian — Pannonian — Pontian — Dacian —
Romanian; and for Eastern Paratethys (from oldest to youngest); Caucasian — Sakarulian -
Kozachurian — Tarchanian — Tschokrakian — Karaganian - Konkian - Sarmatian — Meotian
— Pontian — Kimmerian - Aktschagylian.

In Turkey, there are places that the Mediterranean, Central, and Eastern Paratethys stages
should be used. In the latest investigations, Paratethys stages are observed in the
Mediterranean and Agean coast areas, where previously Mediterranean stages were used.
Additionally, the Thrace, Central Agean, Black Sea, Central Anatolia, and Eastern Anatolia
have the same characteristics as the Central and Eastern Paratethys stages. These stages can
be used for those regions without hesitation.
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Cameli-Acipayam (Denizli, GB Tiirkiye) Neojen havzasi ve tortul
dolgusu
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Acipayam-Cameli Havzasi, Isparta biiklimiiniin batisinda ve disinda yeralan 500 km?lik
Neojen depolanma alanidir. Ug tarafinda temel kayalarla siirlanmig, kuzeyden ise Denizli-
Cardak yoresi ¢okel alani ile baglantihidir. K-G yénli oval-tava ve/veya dairemsi-elips sekli
ile dikkat ¢eker. Ortasindan aktif fay zonu geger ve bu zon havza iginde Kuvaterner yash
¢okel bolgeleri olusturmugstur. Havza dolgusunun niteligi, yakin ¢evresindeki Kale-Tavas
havzasinin, Denizli-Cardak bolgesinin ve Burdur-Tefenni bolgesinin hemen hemen ayni
vash tortullarindan oldukga biiyiik farkliliklar gosterir. Dolgu istifinin en altindaki kirmizi
renkli aliivyal konglomera ve iizerleyen Burdigaliyen yash resifal kiregtaslar, yalnizca
havza kuzeyinde dar alanda izlenir. Bunlari iizerleyen flitvyal istifler ise giineye, Cameli'ne
dogru oldukga bityiik kalinlik (~700 m) ve ¢ok genis saha yayilim1 gosterir.

Cameli-Acipayam havzasi ve igindeki kalm tortul dolgusu, Isparta biikliimiiniin son evresini
agiklamak icin en uygun verileri teskil eder. Bunun i¢in 6zellikle havzanin oval-tava sekilli
geometrisinin agiklanmasi gerekecektir ve bu sorun sunumun ana konusudur. Havza
kenarindaki, ilk ¢okel alaninin agilmasini saglayan faylarin karakteri gok agik degildir.
Karasaldan denizele giden istif yapisi, genisleme tektoniginin isaretgisidir. Bu ilk havza
muhtemelen batidan fayh yari-grabendir. Yaklasik KD-GB uzanimli ¢okiintti alaninin sekli
ise muhtemelen Geg¢ Miyosen-Pliyosen'de karstik tesirlerle biiyiik 6lgiide degismis ve
yuvarlagimsi bigim almigtir. Ge¢ Miyosen-Erken Pliyosen'de tektonik tesirlerle grabenlesme
Cameli tarafina, giineye dogru gelismis ve Erken Pliyosen'de bu bolge ¢okelme merkezi
halini almistir. Menderesli akarsu kanallari, taskin ovasi ¢okelleri ve yer yer golsel
kirectaslart bu donem ¢okelleridir. Orta Pliyosen tortullart yukart dogru kabalasan istif
yapisi gosterir ve daha ziyade batidan doguya dogru ilerleyen aliivyon yelpazeleri egemen
olur. Tektonik rejim, kiigiik dlgekli bindirmeler, ters faylar ve kivrimlarin varhgina gore
sikisma rejimi haline doniigmistiir. Bu dénemde depolanma, havzanin orta ve giineye dogru
olan kisimlarinda yogunlagmistir. Geg Pliyosen-Kuvaterner’de gelisen KD-GB yonlii biiytik
fay zonu ve dogrultu atimh faylar tiim &nceki depolanma bolgesini pargalamistir.
Kuvaterner-Giincel tortullari havzanin dogu ve kuzeydogu kisimlarinda énemli kalinlik
olusturur ve Golhisar golii bu bolgede derinlesmenin siirdiigiinti gdstermektedir.

Cameli-Acipayam (Denizli, SW Tiirkiye) Neogene basin and its
sedimentary deposits

The Acipayam-Cameli Neogene basin is of 500 km’ depositional area at the western outer
edge of the Isparta angle, SW Tiirkiye. The Neogene basin is bounded from three directions
by the pre-Neogene basement rocks and is linked with Denizli - Cardak sediment area from
the north. N - S trending basin is an elongate and/or pan-like in form. A fault zone which
pass from the middle of the basin provide sites for Quaternary deposition. Properties of the
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Acipayam-Cameli basin-fill is significantly different from the neighbouring Neogene basins
such as Kale-Tavas basin, Denizli-Cardak and Burdur-Tefenni regions, which are almost the
same-age. The red-colored alluvial conglomerate, which is the lowermost unit of the basin,
and Burdigaliyen reef limestone that overlies the conglomerate are only followed in a
restricted area in the northwest of the basin. Fluvial deposits that follow them upward are
considerably thick and extensive to the south, towards Cameli town.

The Acipayam-Cameli basin and its Neogene deposits present the most appropriate data to
explain final stage of the Isparta angle. Therefore, details of the basin geometry should be
investigated. This subject is the main goal of this study. The charecters of the faults which
lead the basin formation are not clear at the basin boundaries. The sequence development
from the continental to marine is a sign of extensional tectonic regime in Early Miocene.
The first stage of the basin formation is probably a half-graben, of which west margin is
active. The shape of N-S oriented basin was greatly modified by karstic effects and has
became oval. Because of tectonism, graben formation developed towards south to Cameli in
the Late Miocene-Early Pliocene and this area became depositional center in the Early
Pliocene. Meandering river channels, flood plain sediments and lacustrine limestones are
main deposits of this period. The Middle Pliocene deposits exhibit coarsening upward
sequences and are dominated by alluvial fans, which prograde from the west to the east. The
extensional tectonic regime transforms to compressional phase depending on the occurence
of the thrust faults and folds in small scale. NE-SW trending great fault zone and strike-slip
faults, developed at the late Pliocene-Quaternary, disturbed the depositional region. The
youngest Quaternary-Recent sediments reach considerable thickness at the east and
northeast of the basin.
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Adana-iskenderun Neojen basenlerinde sicakhik gradyan profili ve
Tiirkiye-Diinya basenleriyle karsilastirilmasi

M. Kaya COBAN, Didem ESER
TPAO Genel Midiirliigii, Arama Grubu, Ankara

Bu ¢ahsmada, TPAO ve diger petrol sirketlerince Adana ve Iskenderun Neojen
Basenleri’nde agilan kuyularda kayitli sicakhk datalarmm (log) degerlendirilmesiyle
bulunan statik formasyon sicakhgi, sicaklik gradyani profili ve degisimine ait verilerin,
litoloji, tektonik ve hidrokarbon olusumuyla olan iliskileri irdelenerek, sonuglari Tiirkiye-
Diinya basenleri ile karsilastirilmali olarak yerbilimcilere sunulacaktir.

Adana ve Iskenderun Neojen Basenleri Dogu Akdeniz’de Afrika-Arap ve Anadolu ii¢lii
kenet kusagmimn yakininda yeralirlar. Ana tektonik ¢atilarini Eosen-Oligosen déneminde
kazanan bu iki komsu basen, U. Miyosen sonunda MiSIS-KYRNIA yiikseliminin gelisimi
ile birbirlerinden ayrilmislardir. Adana Neojen Baseni batisindan Ecemis Fayi Kusagi,
kuzeyinden Toros Daglari ve dogusundan Misis Yiikselimi’yle g¢evrilmistir. Clicia
Baseni’nin KD uzaniminda, asimetrik elipsoidal konumda olan Adana Baseni, karada
vaklasik 5500 km? lik bir alan kaplar. Iskenderun Neojen Baseni ise, batisindan Misis
Yikselimi, kuzeyinden Toros Daglari ve dogusundan Amanos Yiikselimi’yle simirlanmigtir.
Latakia Baseni’nin KD uzaniminda asimetrik elipsoidal bir basen olup, karada yaklasik
2008 km? lik bir alandur.

Adana ve Iskenderun basenlerinde petrol aramaciligmin tarihgesi XIX. yiizyil sonlarina
kadar uzanmaktadir. Ancak, bolgede arama ¢alismalart 50°1i yillarin sonunda yogunlagmig
ve 1960 yilinda MOBIL sirketince Alt-Orta Miyosen yash resifal karbonatlar ile ¢atlakl
Pre-Miyosen karbonatlarinda 37°APl graviteli petrol bulunmustur. Bugline kadar bu
basenlerin deniz ve kara alanlarinda 4 adet yari ticari HC bulgusu gerceklestirilmistir
(TPAO ve TPAO-yabanci sirket ortaklign).

Cesitli sirketlerce Adana ve Iskenderun Neojen basenlerinde yiiriitillen hidrokarbon arama
calismalar1 sonucunda toplam 104 kuyu agilmistir (1998 sonu). Bu g¢alisma, kuyulardan
yalnizca 67'sinde kayith loglardaki kuyu dibi sicakliklari ile hazirlanmis olup, bu veriler
yardimiyla oOncelikle statik formasyon sicakliklart hesaplanmistir. Boylelikle farkli
derinliklerdeki formasyonlarin gergege yakin sicaklik degerleri bulunarak, giivenilir sicakhk
gradyani degerlerine ulagilmistir. Bu veriler kullanilarak, Adana ve Iskenderun
basenlerindeki sicaklik profili ortaya konulmus, diisey ve yanal yondeki degisimi, litoloji-
tektonik ve petrol olusum iliskileri irdelenmistir. Caligmanin sonuglari yardimiyla ulasilan
sicaklik gradyan profili ve degisimi once bu iki komsu basen arasinda, sonra Tiirkiye’'nin
Tersiyer basenleri ve diinya 6rnekleriyle karsilagtirilmistir.

Komsu iki basende sicaklik gradyan profili derinlikle azalmaktadir. Bu diistis Adana Neojen
Baseni'nde ¢ok belirgindir. Ancak iskenderun Neojen Baseni'nde gradyan profili 3500
m.’nin altinda (10.000 feet) bile, diinyadaki sedimanter basen ortalamalarmin tizerindedir.
Gergekte bu basen Adana Baseni ile karsilastirildiginda ¢ok ytiksek degerler gosterir.
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Adana Neojen Baseni’nin bati kanadinda sicaklik gradyani degerleri diinya ortalamalarinin
tizerinde ya da yakininda olup, basen merkezine dogru diiser. Tirkiye’nin diger Tersiyer
basenleriyle karsilastirildiginda (Trakya, Tuzgélii, D. Anadolu, Ege Grabenleri) iskenderun
Neojen Baseni ¢ok uygun bir konumdadir. Her iki basen de, farkli 6lciilerde hidrokarbon
tirimi i¢in uygun sicaklik degerlerine sahiptir. Iskenderun Neojen Baseni gaz-kondansat ve
petrol (~ 7 my 6nce), Adana Neojen Baseni ise petrol ve gaz tiirlimiine ( 3 my énce) uygun
sicaklik gradyan degerleri sergiler.

Geothermal gradient profile and its variation in Adana & Iskenderun
Neogene basins and comparison with Turkey’s & world’s sedimentary
basins

This study has been prepared by using bottom hole temperature data of the wells that were
drilled by Turkish Petroleum Corporation and other oil companies in Adana and iskenderun
Neogene Basins. First, the static formation temperatures were calculated from BHT values
to reach reasonable geothermal gradient profiles. Later, based on analyses and interpretation
of the gradient profiles related to lithology, tectonics and hydrocarbon generation were
nvestigated and compared with Turkey’s and World’s sedimentary basins. The results have
been presented to the interpretations and critics of geoscientists.

Adana & Iskenderun Neogene basins are located near the triple junction of the Anatolian,
African and Arabian plates in the easternmost part of the Mediterranean region, southern
Turkey. Tectonic frame of the area was formed during Eocene-Oligocene period. Until the
end of Miocene, these two adjacent basins were a single basin. In this period, the area begun
to separate into two basins due to the development of the Misis & Kyrenia Uplift. Adana
Neogene Basin is bounded by the Ecemis Fault on the east, Taurus Mountains on the north
and the Misis Uplift to the east. Adana basin is the northern extension of the Clicia basin,
has elongated, asymmetric shape and covers an area more than 5500 square kilometres in
onshore. Iskenderun Neogene Basin represents an ellipsoidal basin, asymmetric shape,
which is surrounded by the Misis Uplift on the west, Taurus Mountains on the north and the
Amonos Uplift to the east. It is the northeastern continuation of the Latakia basin and covers
an area 2000 square kilometres in onshore.

Hydrocarbon exploration history extends back to the 19™ century in the region, but activities
were particularly intensified in late 1950. First oil discovery (37 API) was made from
Lower-Middle Miocene reefoidal limestone and Pre-Miocene fractured carbonates by Mobil
Oil Company in 1960. Until now four subcommercial oil and gas discovery were made by
TPAO&other oil companies in the onshore and offshore areas.

By the end of the 1998, 104 wells were drilled in these basins. Only 67 of them have BHT
data, which were used in the study. Gradient profiles vary in vertical and horizontal
directions in both Adana & Iskenderun Neogene Basins. Gradually decreasing profiles can
be observed throughout the basins. Western flank of the Adana Basin has rather high
gradient values, but decreases towards the centre and the east. On the contrary, a higher
geothermal gradient profile is found in iskenderun Basin that is generally above the world’s
average, at every depth even under the 10000 feet (3500m). It has a special position in terms
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of high gradient values among the Tertiary basins of Turkey (Tuzgoli, D. Anadolu, Trakya
& Aegean Grabens). The available temperature gradient data, which are analysed and
interpreted in this study, strongly indicate the generation of the hydrocarbon systems in
Adana Neogene Basin (most likely oil since 3.0 my before present) and in Iskenderun Basin
(most likely gas, condensate &oil since 7.0 my before present).
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Bozdag horstu iizerinde gelismis Pliyo-Kuvaterner nehir cokelleri, Bati
Anadolu

Vedat TOPRAK, Liitfi SUZEN
Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Bolimii, 06531 Ankara, Tiirkiye

Pliyo-Kuvaterner yash nehir ¢okelleri, Gediz ve Kiigiik Menderes grabenleri arasinda
yeralan Bozdag horstu tizerinde yaygin olarak yiizerlerler. Bu ¢okeller iki grabenin su b6lim
cizgisine yakin yerlerde, graben seviyelerinden 300 ile 1350 m yiikseklikte gozlenirler.
Gortintr kalinhiklarr yer yer 160 m’yi asan bu birimler, biribirinden kopuk, degisik boyutlu
toplam 23 adet havzada ¢okelmistir. Bu havzalar boylari 1.7 ile 13 km, enleri ise 0.35 ile 2.2
km arasinda degisen eski nehir yataklarma karsilik gelir. Bugiin, bu yataklardan 11’i Gediz,
3t Kiigiik Menderes su toplama havzasi i¢inde yeralmakta, digerleri ise her iki havzaya da
vaytlmaktadir. Dogrultulari K-G olan bu yataklar, Bozdag horstunun uzun eksenine dik
olarak gelismistir.

Alansal dagilimlari ve yonleri gdzoniine alindiginda, bu yataklarin olusturdugu sistemin
bugilinkii drenaj sistemine biiylik bir benzerlik gosterdigi ve ¢okellerin olustugu kanallarin
bugiinkii 6nemli dereler ile cakistigi gozlenmektedir. Giiniimiizde bu dereler, Bozdag
horstundaki goreceli yiikselme nedeni ile, bolgeyi asindirmakta ve nehir ¢ékellerini derin
olarak yarmaktadir.

Nehir ¢okellerinin ¢atallanma deseni ve ¢okeller iginde Olgiilen eski-akinti yonleri, bu
birimlerin kuzeye dogru akan dereler boyunca ¢okeldigini gostermektedir. Bolgedeki aktif
tektonik yapi gozoniinde bulundurularak, nehir ¢okelleri ile ilgili su sonuca varilmistir: Plio-
Kuvaterner‘de Bozdag horstunda giineye dogru olusan tilt nedeniyle, kuzeye akan dere
profilleri degisime ugramis, bolgeyi asindiran bu dereler, birer ¢okelim alanina
doniismistiir. Gediz grabeni giiney kenarinda ayni donemde ¢okelen aliivyonun kalinligi baz
alinarak bu tiltin miktari yaklasik 2 derece olarak hesaplanmistir.

Plio-Quaternary fluvial deposits over the Bozdag Horst, Western
Anatolia

Plio-Quaternary fluvial deposits are extensively exposed over the Bozdag horst situated
between Gediz and Kiigiik Menderes grabens. The deposits are observed at 300 to 1350 m
above the graben floors near the drainage divide of two grabens. The deposits, with
maximum observable thickness of 160 m, are accumulated in twenty-three separate
depressions of various sizes. These depressions correspond to old stream channels with
lengths from 1.7 to 13 km, and widths from 0.35 to 2.2 km. Eleven of these channels are
today within the Gediz drainage basin, three within the Kiigiik Menderes basin, and others
are extending to both drainage basins. They are developed in N-S direction, transverse to the
long axis of the Bozdag horst.

Spatial distribution and orientation of these channels suggest the similarity of the channel
pattern with the present drainage system and the coincidence of these channels with the
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current major creeks of the area. The current creeks are actually eroding and deeply
dissecting these deposits due to the relative uplift of the Bozdag Horst.

Bifurcating patterns of the channel deposits and the paleocurrent directions measured within
the deposits indicate that the deposits were accumulated along northerly flowing creeks.
Considering the active tectonic scheme in the region it is proposed that formation and
subsequent erosion of these deposits is attributed to the southward tilting of the Bozdag
horst which, in turn, modified the stream profiles such that major creek channels became
site of deposition instead of erosion during Plio-Quaternary. Amount of tilt is estimated as 2
degrees based on the thickness of the alluvium deposited along the southern margin of the
Gediz graben during the same period.
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Mut basenindeki Miyosen dncesi aliivyon yelpazeler, dagihmlar: ve
onemleri

A. Sami DERMAN', H. Armagan DERMAN?

{ TPAO, Arama Grubu, Mustafa Kemal Mah. 2. Cad. No. 86, Esentepe, 06460, Ankara-Tiirkiye
“Ankara Universitesi, Jeoloji Miihendisligi Boliimii, Tandogan, Ankara

Mut baseni Akdeniz’e komsu Oligo-Miyosen yasli bir basendir. Basende yer alan sediman
topluluklart basenin evrimi konusunda 6nemli ipuglart sunmaktadirlar. Basenin degisik
alanlarinda gelismis, degisik stratigrafik iligskiler sunan aliivyon yelpazeleri yer almaktadir.
Aliivyon yelpazelerinin bir kismi en altta yer alan Oligosen yasl g6l ¢okelleri tarafindan
tzerlenirken, diger bazilar1 g6l ¢okellerini lizerleyen ve muhtemelen yine Oligosen yashi
olan akarsu g¢okelleri ile iliskili veya akarsu ¢6kellerinin altinda yer almaktadir. Bazilari ise
sadece Miyosen ¢okelleri ile iizerlenmektedir. Mut baseninin kuzeybati alanlarinda,
Deringay’a yakin alanlarda gozlenen kirmizi renkli ¢amurtasi, kumtasi ve kiregtasi
bantlarindan olusan allivyon yelpaze ¢okellerine karsin, basenin dogu kisminda, Derekoy
kuzeyinde yamag¢ molozlar seklinde gelismis kaba breslerden olusan litolojiler igerir.
Derekdy giineyinde ise ofiyolitik melanj lizerinde gelismis kirmizi renkli ¢camurtas: ve
merceksel geometri sunan breslerden olusur. Yanal devamliliklari sinirhdir. Kargicak
civarinda, bugtinkii Goksu vadisi boyunca ise, 6zellikle vadinin iki yamaci boyunca dizilmis
olan ve ir1 bloklu koseli ¢akillardan olusan ¢akiltaslari yer alir. Bu gakiltaglari merceksel
geometrileri ve i¢ yapilari ile yamag¢ molozu karakteri sunarlar. Basen igerisinde yer alanlar
daha ince taneli malzemeden olusurlarken, Goksu vadisi boyunca Kargicak civarinda yer
alanlar kaba taneli ve ¢amurca fakir litolojilerden olusmaktadir. Bu farklilik ¢okelme
zamanindaki topografik farkliliklan ifade etmektedir. Basende olusanlar daha yayvan bir
topografyaya isaret ederken, Goksu vadisindekiler daha dik yamach bir topografyaya isaret
etmektedirler. Bu 6zellikler basende yer alan ¢okel sistemlerinin olusum ve gelisimlerini
kontrol eden paleotopografyayi, gelisen ¢okel sistemlerinin ve iligkilerinin altinda yatan
nedenlerin anlagiimasina yardim etmektedir.

Distribution and importance of pre-Miocene alluvial fan deposits in Mut
basin

Mut basin is an Oligo-Miocene basin neighbouring the Mediterranean Sea in southern
Turkey. Sedimentary assemblages present in the area provide important evidences on the
evolution of the basin. Alluvial fan deposits show different stratigraphic relations with units
of different ages. Some alluvial fan deposits are overlain by lacustrine deposits of Oligocene
age. Some others are overlain by fluvial deposits which also overlies lacustrine deposits.
Still others show some evidence of penecontempereneous deposition with fluvial deposits
and overlain by marine Miocene deposits. On the northern part of the Mut basin, near
Deringay village, alluvial fan deposits are made up of red coloured mudstone, sandstone and
argillaceous limestone of lacustrine origin but not related to the lacustrine deposits overlying
the alluvial fan sediments. In the north of Derekdy village, the sediments are made of slope
breccia underlying both lacustrine sediments of Oligocene age and reefal limestone of
Miocene age. In the south of Derekdy village, alluvial fan sediments are made up of red
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mudstones with caliche levels and lensoid breccia beds. They have limited lateral continuity.
Around Kargicak village on slopes in Goksu valley along Mut Silifke road, conglomerates
and sandstones with angular grains and large blocks are present. Lensoid geometry and
internal structures indicate that they were developed as slope scree deposits. Alluvial fan
deposits formed in the basin are of very fine grain size while the slope deposits along Goksu
valley have very coarse grain size with limited mud. This difference may indicate that fans
in the basin have been deposited on a low lying topography, while fans along Goksu valley
may have been deposited along steep slope of a valley. This helps us to understand the
paleotopographic configuration of the Mut basin.
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Savcun ve Karacaoren (Ulas-Sivas) yorelerinde Sivas Havzasi giiney
kenarimin tektonostratigrafik ozellikleri

Kaan Sevki KAVAK, Selim INAN
Cumhurivet Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 58140 SIVAS

Birbirine bir hayli yakin olmalarina ragmen tektonostratigrafik agidan farkhliklar sunan bu
iki bolgeden Karacadren yoresinde en yash kaya birimini Ust Kretase sirasinda bolgeye
yerlesmis olan Divrigi Ofiyolitli Karisigi olusturur. Ust Maestrihtiyen-Paleosen yasli
karbonatlar ve kirmtili kayalarla temsil edilen ve birbiriyle yanal ve diisey gegisli olan Tecer
ve Yagmurluseki formasyonlari ofiyolitli karisigr uyumsuzlukla orter. S13 denizel ortam
lirinii olan Alt-Orta Eosen yaslt Bozbel formasyonu, temeli olusturan yukaridaki birimler
tizerinde uyumsuzlukla yer alr. Oligosen'de iki ayri alt havza olarak gelisim gosteren
bolgede bu donemde ilk olarak kirintili ¢okellerle temsil edilen Selimiye formasyonu daha
sonra ise evaporitik ¢okellerden olusan Hafik formasyonu alttaki birimler tizerine uyumsuz
olarak ¢okelmiglerdir. Yukaridaki istifler, Alt Miyosen'de agili bir uyumsuzlukla ¢akiltasi ve
kumtaslarindan olusan Agilkaya formasyonu ve denizel ortamda ¢okelmis Karacadren
formasyonu tarafindan tzerlenir. Bolgenin en geng birimlerini ise karasal kirmtilarla temsil
edilen Ust Miyosen-Pliyosen yasli incesu formasyonu olusturur.

Savcun yoresinde bindirme tektonigi ile iliskili olarak birbirinden farkli dort ana bindirme
ortiisti (tektonik tUnite) ayirtlanmigtir. Bu {initeler Karapinar, Yeniapardi ve Yukariadakoy
bindirmeleri tarafindan birbirinden ayrilir. Bindirme 6rtiilerinin en tabaninda Oligosen yash
Hafik, Alt Miyosen yash Apa ve Orta Miyosen yash Karatepe volkanitlerinden olusan Apa
Bindirme Ortiisii yer alir. Bu unitenin iizerinde ise sirasiyla Oligosen yash Hafik
formasyonuna ait evaporitik ¢okeller ve kirintili kayaglarla temsil edilen Tathcak
formasyonlarimi barindiran Karapinar bindirmesi yer alir. Ik kez bu ¢alismada, Alt-Orta
Miyosen yash Tatlicak formasyonunun ii¢ iiyeye (Caybasi, Hoyiikli ve Savcun)
ayirtlanabilecegi saptanmis ve bunlarin da Yeniapardi bindirmesi tarafindan tizerlendigi
ortaya ¢ikarilmistir. Inceleme alaninin orta ve giiney kesimlerinde iki ayri seviye olarak
gozlenen Yeniapardi bindirmesinin kuzeydeki boliimii tipik bir klip gériiniimii sergilemekte
ve Oligosen yash Hafik formasyonu alttaki birimler iizerinde tektonik dokanakla yer
almaktadir. Giineyde kalan bolimde bindirme 6rtiisii konumundaki birimleri sirastyla Ust
Oligosen yash Emirhan formasyonu ve Oligosen yash Hafik formasyonuna ait evaporitik
cokeller olusturmaktadir. Bolgenin en giineyinde bulunan ve Oligosen yashi Hafik
formasyonu iizerine tektonik dokanakla gelen Yukariadakdy bindirmesi tizerindeki ortiiyii
ise Alt-Orta Eosen yash Bozbel formasyonuna ait birimler olusturmaktadir. Bolgede bu
birimlerin de tizerinde tektonik dokanakla Hafik formasyonuna ait birimler yer alir.

Tectonostratigraphic features of the southern margin of the Sivas
Tertiary basin around Savcun and Karacaoren area (Ulas-Sivas)

Savcun and Karacadren areas exhibit several tectonostratigraphic differences although they
are close to each other. The basement of the Karacaoren region is made up of Divrigi
ophiolitic melange. Regional emplacement age of this unit is Upper Cretaceous. Upper

210



Maastrichtian-Paleocene Tecer (carbonates) and Yagmurluseki (detritics) formations
showing lateral and vertical facies changes with each other and unconformably overlie the
basement rocks. These units are overlain by Lower-Middle Eocene Bozbel formation. Two
subbasins were developed in the region during Oligocene time. First, the Selimiye formation
and followed by evaporitic Hafik formation overlie the older units. All above mentioned
units overlain by continental Agilkaya and marine Karacadren formations during Lower
Miocene with an angular unconformity at the top. The youngest unit of the study area are
represented by the horizontal Upper Miocene-Pliocene Incesu formation.

Four different thrust sheets (tectonic units) were distinguished in the Savcun area and main
thrust faults namely Karapinar, Yeniapardr and Yukariadakdy were located. Lower Miocene
aged Apa formation and Middle Miocene aged Karatepe volcanic rocks constitute the Apa
Thrust Sheet's components. This unit also tectonically overlain by Karapmar thrust. The
sheet of this thrust is composed of Oligocene Hafik formation and unconformably overlain
by the Tatlicak formation. Lower-Middle Miocene aged Tatlicak formation was divided into
three different members named as Caybasi, Hoytklii and Savcun. All of these members
were tectonically overlain by Yeniapard: thrust. This thrust was observed as two different
levels in central and southern part of the investigated area. Central part of this thrust is
formed of Oligocene aged Hafik formation and defined as a “klippe”. Southern and northern
contacts of that klippe is tectonically overlain by the other units. Southern part of Yeniapardi
Thrust Sheet is composed of Upper Oligocene Emirhan and Hafik formations. The
evaporitic sediments of Oligocene aged Hafik formation in the most southern edge of the
study area is tectonically overlain by Yukariadakdy thrust, which are overlain again by units
belonging to Lower-Middle Eocene aged Bozbel formation. All of these units are
tectonically overlain by the units which are part of the Oligocene aged Hafik formation.
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Dogu-bati uzanimh Giirlin (Sivas) havzast 1222 m kalinlikta volkano-sedimanter bir istif
icerir. Havzanin temeli Triyas-Jura-Kretase yasl kiregtaslar1 ve Orta-Ust Eosen yash flig
tiirli kayaclardan olusur. Orta Miyosen istifi temel kayalari tizerinde agil diskordanshdir.

Orta Miyosen sedimanter istifi tektonik bir rejimin kontrolii altinda ¢okelen golsel ve
aliiviyal sedimanterlerden yapilidir. Havzanin kuzey ve dogu kenarinda Orta Miyosen
boyunca etkin olan biiyiime faylari tortullasmayr kontrol etmislerdir. Bu faylar, Orta
Miyosen kayaclari ile temel kayaglari arasinda gelismislerdir. Istifin st bolimleri
depolanma havzasinin dogusundaki kalkalkalen-toleytik bazalt-bazaltik, andezitik volkanik
kayaglar ile giriktir. Bunlarm dayk tipi volkanik kayaglari Orta Miyosen yash tiim istifi
keser. Bolgede, biiylime faylari tarafindan kontrol edilen gravite tektonigi Orta Miyosen
basinda ortaya ¢ikmistir. Giirin havzasi Orta Miyosen boyunca bu agilma tektonigi
tarafindan etkilenmistir. Muhtemelen Ust Miyosen sirasinda gravite tektonigi bir sikistirma
rejimine doniismiistiir. Havzadaki kivrimlar ve dogrultu atimh faylar, bu yeni tektonik evre
boyunca olusmuslardir. KD-GB dogrultulu sikistirma kuvvetleri nedeniyle, bolgede olusan
KD-GB dogrultulu sikistirma rejimi muhtemelen Dogu Anadolu fayi haraketinin bir sonucu
olmalidir. Bu hareketin bir sonucu olarak, Dogu Anadolu faymnn antitetik bilesenleri olan
dogrultu atimh Malatya, Sugati ve Ecemis (Deliler) faylari da neotektonik evrede olusmus
olabilirler.

Tectonic characteristics and structural evolution of Giiriin (Sivas)
Middle Miocene basin, central Anatolia

Giiriin (Sivas) basin extending along east-west direction contains a volcano-sedimentary
sequence of up to 1222 m thick. The basement rocks consist of limestones of Triassic-
Jurassic-Cretaceous and flysch sediments of Middle-Upper Eocene age. The Middle
Miocene sequence rests, with angular unconformity on basement rocks.

The Middle Miocene sedimentary sequence is composed of lacustrine and alluvial
sediments, which were deposited under the control of a tectonic regime. The growth faults,
which were developed at the northern and eastern margin of the basin, controlled the
+ deposition during the Middle Miocene. These faults occurred dominantly at the contact
between Middle Miocene rocks with basement rocks.The upper parts of the sequence
mterfinger with calcalkalen-tholeiitic basalt-basaltic, andesitic volcanic rocks in the eastern
part of the depositional basin. The volcanic rocks cut also the whole Middle Miocene
sequence. In the region, gravity tectonics, which is characterized by the growth faults, began
to develop at the beginning of Middle Miocene. The Giiriin basin was affected by this
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extensional tectonic regime during Middle Miocene time. The extensional regime changed
to a compressional regime during the Upper Miocene time. During this new tectonic phase,
folds and strike-slip faults in the basin were formed. Due to the compressional tectonic
forces, NE-SW direction compressional regime occurring in the region probably originated
from the movement of the East Anatolian Fault. As a result of this movement, the strike-slip
Malatya, Sucati and Ecemis (Deliler) faults, which are the antithetic faults of the East
Anatolian Fault, might have formed during the neotectonic phase.
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Giiragac deltasinin litofasiyesleri ve sedimanter mimarisi, Tavsanli, Bat
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Inceleme alani Bati Anadolu hors-graben sisteminin kuzeydogusunda Tungbilek-Tavsanli
(Kiitahya) arasinda yeralmaktadir. Caligma alaninda Miyosen-Pliyosen yasli Tungbilek
formasyonunun tist seviyesi Gliraga¢ deltasi olarak yorumlanmistir. Tungbilek formasyonu
g0lsel kokenli komiir, marn; karbonath ¢amurtasi, kiregtasi, cakiltagi-kumtast sekanslari ve
ince taneli deltaik sedimanlardan olusur.

. Deltaik sedimanlar Giiraga¢ ¢evresinde golsel ¢okeller ile giriktir. Guiragag deltasmin ana
boliimleri, ardalanmali olarak bulunan ince-kaba taneli sedimanlar, yukariya dogru
kabalasan sekanslar ve klasik Gilbert-tip deltanin, tabanset, dnset ve iistset ii¢lii yapisindan
olusur. Tabanset ¢okelleri yatay tabakali ve paralel laminali ince kum, mil ve killerden
meydana gelir. Bu delta ilerisi g¢okeller esas olarak durgun-hareketsiz su sartlarinda
siispansiyondan itibaren ¢okelmistir. Onset tabakalari 30-40 cm. kalinhginda gole dogru
ilerleyen ¢akilli kumtaslar ile karekteristiktir. Ustset tabakalari gogunlukla 2 m kadar
kalinliktadir ve asinmali dokanakla onset tabakalarmi iizerlerler. Ustset tabakalari orta-iyi
boylanmali kaba kumlu ¢akiltasi ve kumtaslarindan olusur. Bu tabakalar s1g orgilii nehir
tarafindan delta diizliigiinde depolanmistir. S13 golsel fasiyesler dalga etkisiyle olusan gok-
iyi gelismis ripil ve ¢apraz tabakalanmali sedimanter yapilar igerirler. ‘

Giiragag deltasi, s1g orgiilti nehir sisteminin kuzeydogu yoniinde, goérece sabit seviyeye
sahip bir gole dogru ilerlemesiyle ii¢ farkli gol seviyesi etkisi altinda gelismistir. Gol
havzasi dereceli olarak akarsu diizliigiine doniismektedir. Depolanma sisteminin
sedimantolojik mimarisi ve geometrisi belirgin delta ilerisi, delta onii ve delta diizligi
fasiyeslerinden olusan klasik Gilbert-tip delta olusumunu gosterir.

Lithofacies and sedimentary architecture of the Giiragac delta,
Tavsanh, Western Turkey

The study area is situated between Tungbilek and Tavsanh (Kiitahya) in the northeastern
part of a horst-graben system in western Turkey. In the studied area the upper part of the
Miocene-Pliocene aged Tungbilek formation was interpreted as a delta, namely the Guiragag
Delta. Tungbilek formation consists of coal, marly-carbonate mudstone and limestone of
lacustrine origin, and conglomerate-sandstone sequence and fine grained deltaic sediments.

Deltaic sediments are interfingered with lacustrine sediments in the vicinity of Giiragag.
Deltaic body is composed of interbedded fine-to-coarse grained sediments forming a
coarsening-upwards sequence and displays a well-developed tripartite structure of
bottomset, foreset and topset beds of a classical Gilbert-type delta. The bottomset beds
consist of horizontaly bedded and paralel laminated fine sands, silts and clays. These are the
prodelta sediments deposited mainly from suspended-load in a stagnant water conditions.
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The foreset beds, 30-40 cm in height, are characterized by lakeward inclined sands. The
topset beds are generally 2 m thick and overlie the underlying foresets with an erosional
contact. They occur as elongate bodies comprising moderately to well-sorted coarse sandy
pebbles and sandstone. These sediments indicate deposition on the delta plain by a shallow
braided river. Shallow lacustrine facies display wave-generated sedimentary structures,
including well-developed ripples and cross-bedding.

The Giiragag delta formed by the NE progradation of a shallow braided-river system into
the lake under a relatively constant lake level with three levels of fluctuations. The lake
basin is gradually converted into fluvial plain. The external geometry and sedimentologic
architectures of the depositional system clearly represent deposition in the form of a classic
Gilbert-type delta with distinctive facies association ranging from prodelta to delta front and
delta plain. :
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53. Turkiye Jeoloji Kurultay:
Geological Congress of Turkey

Kocaeli Yarimadasinda yiizeyleyen ve Triyas yash olarak bilinen
Kapakli Formasyonu ile iizerleyen Erikli veya Hereke formasyonu
arasindaki uyumsuzlugun sedimantolojik verileri ve diisiindiirdiikleri

A. Sami DERMAN

Tiirkiye Petrolleri A. O. (TPAQO), Arama Grubu, Mustafa Kemal Mah. 2. Cad. No. 86, Esentepe,
06460, Ankara-Tiirkiye

Kocaeli Yarimadasi’ndaki Triyas yaslt kayaglarin yiizlekleri uzun zamandan beri bilinmekte
ve bir ¢ok calismaya konu olmaktadir. Bu ¢alismalarin biiytik ¢ogunlugu bu sedimanlarin
stratigrafik konumlarin1 ve paleontolojik 6zelliklerini konu almaktadir. Bu calismalarda
Kapakli formasyonu’na Triyas, erken Skitiyen, Karbonifer veya soru isaretli olarak
Permiyen seklinde yaslar verilmistir. Kapakl formasyonu kirmizi, mor renkli kumtast ve
cakiltaglari olarak tanimlanmasina karsm, Kapakli formasyonu ile tizerine gelen Erikli veya
Hereke formasyonu arasindaki iliski dereceli gegisli olarak tanimlanmis ve yorumlanmistir.
Bu calismada ise Kapakl formasyonunun Erikli formasyonu (veya Hereke formasyonu)
tarafindan asinmali uyumsuz olarak iizerlendigi gozlenmistir. Kapakli formasyonunun
diizensiz yiizeyi once koseli, daha sonra kiit koseli ve az yuvarlanmis cakiltaglari ile
doldurulmakta, bu ¢akiltaslari ise s1§ denizel ¢akiltasi ve dalga ripillari igeren kumtaslari ile
takip edilmektedir. Sig denizel kumlar ise yukariya dogru agik pembe renkli dolomitik
kirectaslari ile tizerlenmektedir. Bu veriler Bulgaristan’daki Permiyen yash birimlerin
sedimantolojik karakterleri ile karsilastirildiginda ve Adapazari Camdag alaninda elde
edilen palinolojik veriler ile daha dnceki ¢alismacilarin elde ettikleri paleontolojik verilerle
birlikte degerlendirildiginde Kapakli formasyonu izerine gelen Triyas yash birimler
tarafindan asinmali uyumsuz olarak iizerlendigini ve Kapakli formasyonunun Permiyen
yasinda olabilecegini diisiindiirmektedir.

Sedimentologic evidences for the unconformity between Kapakh
Formation and the overlying Erikli or Hereke formation of Kocaeli
Peninsula and its implication

Exposure of Triassic sediments in Kocaeli Peninsula has long been recognized and
subjected to numerous studies most of which are concerned with the stratigraphic relations
and the paleontological aspect of the sediments. Most of the studies considered Kapakli
formation as either Triassic, early Scythian, Carboniferous or as Permian with a question
mark. The relation between Kapakli and Erikli formations are defined as gradational,
although Kapakli formation has been defined and interpreted as red to purple coloured
sandstone and conglomerates. Recent studies indicated that Kapakli formation is overlain by
Erikli formation with an unconformity. Irregular surface of Kapakli formation is overlain by
shallow marine conglomerate and sandstone with well-developed wave ripple at the lower
part. This grades upward into light pink coloured dolomitic limestone. This relation together
with sedimentological character of Permian sediments in Bulgaria and palynological data
and sedimentological data from Camdag area suggest that Kapakli formation is overlain by
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Triassic sediments by an erosional unconformity, and Kapakli formation can be of
Permian age. ’
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53. Tirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Zara yoresi (Sivas havzasi dogusu) denizel Alt Miyosen istifinde
tekrarlanan gelgitalti-kiy1 sabkasi ¢evrimleri

Faruk OCAKOGLU
MTA Genel Miidiirliigi, Jeoloji Eiitleri Daitesi, 06520 Ankara

Erken Miyosen yash denizel Karacaéren Formasyonu inceleme alaninda (Sivas Havzasi
dogusunda yeralan Zaramin GD kesimleri) iki adet transgressif-regressif ¢evrim siirecinde
¢okelmis bir sedimanter istiften olusur. Bu galigma s6zii edilen denizel sedimanter kaydin
genellikle transgressif olan segmenti lizerine oturan yaklagtk 100 m kalinhgindaki jips
iceren sedimanlarin fasiyes Ozellikleriyle, gozlenen g¢evrimselligin doZasiyla ve havza
olgeginde yayihmin anlamiyla ilgilenmektedir.

Incelenen sedimanter istifin tipik litolojik dgelerini ¢ogunlukla fosilli olan ¢amurtasi, az
miktarda algal kiregtagi ve yumrulu jips olusturur. Ayrintili sedimantolojik gozlemler ile
paleontolojik ve mineralojik/jeokimyasal kanitlar istifteki camurtast segmentinin olasilikla
gelgitalti-agagi gelgitarasi yerlesimde ¢okeldigini, algal kiregtaginin ise gelgitarasi alanlari
temsil ettigini kanitlamaktadir. Ayrintili olarak ele alinan istifin neredeyse yarisint olusturan
yumrulu jipsler ve bunlara ender olarak eslik eden kirmizimsi-yesilimsi ince tanelilerin ise
olasilikla kiy1 sabkasi ortamlarinda ¢okeldigi ileri siiriilmustir.

incelenen istifin i¢c mimarisi 15 kadar yukar: dogru siglasan (yani her biri "ilerleyen"
karakterde) gevrimle belirlenmistir. Her bir ¢evrim, tipik olarak, ¢amurtagindan olusan bir
taban seviyesinden, bazen hi¢ bulunmayabilen algal karbonatli gamurtasi-algal kiregtas: orta
seviyesinden ve kirmizimsi-yesilimsi ince tanelileri yer yer igerebilen bir yumrulu jips st
seviyesinden olusur. Her bir ¢evrimin, Diinya'nin yoriinge hareketleri sonucu ortaya ¢ikan
parasekanslara karsilik geldigi diisiiniilmiistir.

Son olarak, incelenen evaporitik istifin dagilim deseni, ona neden olan evaporitik olayn
Sivas Havzasi'min biitin orta ve dogu kesimi boyunca etkin oldugunu ve bu evaporit
¢okelme doneminde, paleocografyanin giiney alanlardaki yaygimn kiyi sabkalari ve buradan
kuzey alanlara dogru giderek derinlesen resifal-camurlu bir gelfle bigimlendigini
anlatmaktadir.

Repetative subtidal-to-sabkka cycles from the Lower Miocene marine
sequence in the Zara region (east Sivas basin)

Early Miocene-aged marine Karacadren Formation consists of a succession of sedimentary
rocks deposited within two trangressive-regressive cycles in, the study area (SE of Zara
region, Sivas Basin). The present study is dedicated to the facies particularities, cyclic
nature, and the significance of basinwide distribution of the 100 m thick gypsiferous
sediments mounted on the generally 11 insgressive segment of the lower sequence in this
marine sedimentary record.
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The typical lithologic expression of the studied sedimentary packet is the generally
fossiliferous mudstone, rare algal limestone and nodular gypsum. Detailed sedimentological
observations, as well as paleontological and minerological/geochemical evidences proved
that the mudstone segment was probably deposited in a subtidal to lower intertidal setting -
while algal limestone represents intertidal areas. Nodular gypsum and accompanying rare
reddish-greenish fines which constitute nearly a half of the section studied were probably
deposited on the coastal sabkha environments.

Internal architecture of the studied sequence is determined by some 15 shallowing upward
(Le. progradational) cycles. Each cycle typically has a basal mudstone part, an optional algal
carbonaceous mudstone/limestone medial part, and an uppermost nodular gypsum (with or
without reddish-greenish fines) part. These cycles probably correspond to parasequences
which in turn resulted likely from the orbital movement of the earth.

Distribution pattern of the studied evaporitic packet implies that the evaporitic event giving
birth to the sequence was puissant all over the central and eastern Sivas Basin, and
paleogeography at that time was determined by widespread coastal sabkhas at the south, and
a reafal-to-muddy shelf at the north.
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53. Turkiye Jeoloji Kurultay:
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Kumeca zengin firtina sedimanlari (tempestite) ve tiirbiditler arasindaki
farklara Adana Baseni'nden bir 6rnek

Kemal GURBUZ
Cukurova Universitesi, Mith. Mim. Fak. Jeoloji Miihendisligi Béliimii, 01330 Balcali- Adana

Jeoloji literatiiriinde son yillara kadar seyrek olarak rastlanan firtina sedimanlar
(tempestites), tiirbiditlere benzerlik sunmalarindan dolay: genellikle arastiricilar tarafindan
karistiriimaktadir. Bu sedimanlar; genellikle kiy1 6tesi denizel ortamlarda olusmuslar ve
tipik olarak hamak tipi (hummocky) ¢apraz tabakalanma, oluk izleri (gutter casts), dalga
ripillar1 ve bol miktarda fosil kirintilar1 igermektedirler. Tiirbiditlerde taban yapilar1 biiyiik
¢ogunlukla tek yonli oldugu halde, firtina g¢okellerinde dalga etkisi altinda yeniden
islenmeden dolayr farkhi yonlerde paleoakinti s6z konusu olabilmektedir. Firtina
sedimanlarinin malzemesi genelde deniz tabanindan dalga etkisi ile koparilmis ve yeniden
sedimantasyona ugramistir. Firtina sedimanlari tiirbiditlere goére daha s1i§ ve daha az
tasinmis (allokton) malzeme igerirler. " Bunun tersine tiirbiditler ise ¢okel alanina tamamen
disaridan tasinmis malzemeden olusmakta olup, ¢evresindeki litolojilerle onemli farkliliklar
sunarlar.

Bu ¢alismada; Adana Baseni sedimanter istifinde yer alan ve daha once gesitli arastirmacilar
tarafindan Cingdz formasyonu tiirbidit istifinin bir boliimii olarak degerlendirilen firtina
sedimanlari tanitilacak ve bunlarin tiirbiditler ile arasindaki farklar tartisilacaktir.

inceleme alaninda; Cingoz denizalti yelpazesine ait istifin iist kesimlerini olusturan alt
yelpaze/basen diizligii sedimanlari onceki arastirmalarda Giiveng Formasyonu olarak
degerlendirilmis ve haritalanmistir. Bu ¢alismalarda; bu ince taneli kirntili istifin hemen
lizerine gelen ve genelde masif, gapraz tabakali (hamak tipi), yer yer sig denizel makro fosil
iceren kumtasi-seyl ardalanmasindan olusan istifi Cing6z tiirbiditlerine dahil etmiglerdir. Bu
calismada ise; istifin Cingdz denizalti yelpazelerinin alt yelpaze/basen diizligii sedimanlar
ve iizerine gelen ince taneli kirintili istif 6nceki arastirmalarda oldugu gibi yorumlanarak
Giiveng Formasyonuna dahil edilmistir. Ancak; bunun iizerine gelen istifte yapilan
sedimantolojik ¢alismalar bunlarin onceki arastirmalarda belirtildigi gibi tiirbiditler
olmadigi; kiy1 6tesinde gelismis dalga ve benzeri etkilerle olusmus kumca zengin firtina
sedimanlari olduklarmi géstermistir. Dolayistyla; daha 6nce Cingdz tiirbiditleri olarak
haritalanan genis erozyonal tabanli, hamak tipi ¢apraz tabakali, makro fosilli, tabaka st
yiizeylerinde biiyiik dalga ripillarinin ve yeniden ¢okelme izlerinin bulundugu kalin kumtas:
tabakalari ve ¢amurtaslarmin ardalanmasindan olugan bu istif Giive¢ Formasyonu igerisinde
birakilarak haritalanmigtir.

Differences between turbidites and sandy tempestites: An example from
the Adana Basin

Tempestites have often been misused by researchers for turbidites which are not well
documented in geology literature until recently. These sediments are generally deposited
offshore in shelf and typically contain hummocky cross-stratification, gutter casts, wave
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ripples and shell fragments. Sole marks sometimes can be bidirectional in tempestites,
because of reworking of sediments by wave action, while unidirectional in turbidites. The
material of tempestites generally have been eroded from the sea floor by waves and
redeposited there. Tempestites contain shallow marine material, with lesser amounts of
allochtonous material and usually differs in its composition from the surrounding material.

In this study; tempestites will be introduced that are identified as a part of Cing6z Formation
within Adana Basin sequence by some researchers and their differences from turbidites will
be discussed.

Generally massive, hummocky cross-stratified and shallow marine macro fossilliferous
sand-shale intercalations which overlie fine-grained units, have been included in Cing6z
sequence in the previous studies. In this study; lower fan/basin plain sediments and the
overlying finer grained sediments are included in Giiveng Formation as used in previous
researches. However, detailed sedimentological studies on subsequent sequence show that
these are not turbidites as cited in previous literature, but are sandy tempestites which are
deposited offshore with effects of wave or similar agents. Thus, thich sandstone-with a large
erosional surface, hummocky crass stratifications, macro fossils and traces of sediment
reworkings on the upper parts- have been included together with mudstone intercalations
and mapped as Giiven¢ Formation
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Ciftlikkoy (Mersin) ¢evresinde kalisin olusumu ve 6zellikleri

Ziibeyde HATIPOGLU', Muhsin EREN?

'H U Jeoloji Mithendisligi Bolimii, Hidrojeoloji Miih. ABD. 06532 Beytepe Ankara
“ME.U. Miih. Fak. Jeoloji Miihendisligi Boliimii 33160 Cifilikkéy Mersin

Inceleme alani Dogu Akdeniz Bolgesinde, Mersin kentinin giineybati kesiminde, Ciftlikkdy
ve ¢evresini kapsayan, Mersin O 33 a4 paftasinda yer almaktadir.

Dogu Akdeniz Bolgesinde yaygin olarak bulunan kalisin jeolojik ozellikleri konusunda
olduk¢a siirli sayida arastirma yapilmistir. ikincil bir olusum olan kalis belirli iklim,
topografya, temel kaya ve toprak kosullari gerektirmektedir. Bu kosullar kalisin gelisimini
ve jeolojik ozelliklerini etkilemektedir. Bu ¢alisma ile bu bolgede kalis olusumunun jeolojik
yapiy1 nasil etkiledigi ve kalis gelisiminin jeolojik yapidan nasil etkilendigi belirlenmistir.

Calisma alaninda Senozoyik yasli kaya stratigrafi birimleri bulunmaktadir. Miyosen yash
Kuzgun Formasyonu ve bunun iizerinde Kuvaterner yash kalis, aliivyon ve toprak yer
almaktadir.

Kalis calisma alaninda toprakta ve Kuzgun Formasyonu birimleri iginde ve izerinde
gelismistir. Kalsiyum karbonatin farkli seviyelerde farkli bicimlerde ¢okelmesi ile diisey
yonde bir zonlanma gostermektedir. Bu zonlanma su sekildedir:

Topfak
v

Pizolitler
Karbona& Kabuk

Tubuler” Seviye

v

Yumrulu "~ Seviye

'

Temel  Kaya

Cahisma alaninda kalis olusumunun yaygin olarak gergeklestigi temel kayay: genellikle
Kuzgun Formasyonuna ait kirmizi renkli kiltaslar olusturmaktadir. Ayrica kumtaslari ve
marn iginde de gdzlenmistir.

Yumrulu seviye Kuzgun Formasyonuna ait birimlerin olusturdugu temel kaya veya toprak
icinde gozlenmistir. Yumrulu seviye kumtaslari iginde yatay mercekler seklinde, gri renkli
olup iyi ¢imentolanmistir. Kiltaglar ve toprak igindeki yumrulu seviye ise yatay ve disey
yumrular seklinde, beyaz renkli ve kotii ¢imentoludur. Yumrulu seviyenin alt ve iist sinirlari
dereceli gegislidir. Bu seviyenin alt sinirmda Kuzgun Formasyonuna ait kalis gelisimi
gozlenmeyen birimler, tist sinirinda ise tubuler zon veya karbonat kabuk bulunur. Yumrulu
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seviyenin kalinlig1 i¢inde gelistigi birime bagli olarak biiyiik farkhliklar gostermekle birlikte
50 cm ile 10 m arasinda degismektedir.

X-1gmn1 toz difraksiyonu (XRD) analiz sonuglarina gore kalis olusumundan etkilenmemis
kiltaslarinda baskin mineral paligorskit, kalis olusumundan etkilenmis kisimlarda ise
smektittir. Kiltaslart igindeki yumrulu seviye ince kristalli mikrit ve mikrosparitten
olusmaktadir. Bunlarda CaCO; miktar1 % 85' in tizerindedir.

Tubuler seviye Kuzgun Formasyonuna ait kiltaslar: ve toprak iginde gozlenmistir. Yumrulu
seviye ile karbonat kabuk arasinda bir gegis seviyesi olusturmaktadir. Kirli beyaz renkli ve
yumrulu seviyeye gore daha serttir. Alt siir1 yumrulu seviye, iist sinir1 ise karbonat kabuga
dereceli gegis gosterir. Ortalama kalinlik 1 m dir.

Tubuler seviye yumrular etrafinda kalsiyum karbonatin ¢okeliminin artmasi ve yumrularin
birlesmesi ile olusmustur. Tiipler arasinda su hareketi saglayan kirmizi renkli oksitlenme
ylizeyleri bulunmaktadir. Tubuler seviyenin ileri asamalarinda karbonat kabuk olusmustur.

Karbonat kabuk Kuzgun Formasyonu tizerinde uyumsuz olarak yer almaktadir. Morfolojik
olarak genellikle sirtlar tizerinde taraga seklinde bulunur. Kalekdy, Ciftlikkoy, Gokgebelen
Koyt ve Mersin Universitesi ¢evresinde gozlenmistir. Ust sinirinda toprak bulunur. Kalinlik
I m ile 8 m arasinda deZismektedir. Ust yiizeyi sert kaya goriiniimiinde yer yer karstik
bosluklar igermektedir.

Karbonat kabuk belirli topografik seviyeleri izlemekte, genellikle gevsek malzeme iizerinde
bulunmaktadir. Sert kaya gortiniimiinde, bazi kesimlerde temel kayanin kalintilarmni
icermektedir. Karbonat kabuk tizerinde karstik yapilar gelismistir. Cesitli derinliklerde bitki
kok kalintilari ve toprak seviyeleri gozlenmektedir. Bunlarin kalinliklart 15-20 cm arasinda
degismektedir. Her iki seviye de kalis olusumunda bir kesikligi isaret etmektedir.

Galisma alanindan alinan 6rneklerin mikroskobik incelemelerinde kalislerin belirteci olan
pek ¢ok ozellik gozlenmistir. Bunlar, bitki kokleri ile olusturulan yapilar (bitki kok
bosluklari ve bitki kok dolgularr), alveoler doku, vadoz pizolit, laminali yapi, igne sekilli
kalsit kristalleri, taneyi cevreleyen catlaklardir (Circum granuler cracking). Kalislerde
vaygin olarak bulunan fakat kalislerin belirteci olmayan ozellikler ise yiizen doku,
karbonatin diger taneleri ornatimi, fenestral gézeneklilik ve topak dokusudur (Clotted
texture).

Pizolitler Tasliseki kuzeyi, Kizilalan kuzeyi ve Mersin Universitesi Kampiisii bati kesiminde
gbzlenmistir. Bazi kesimlerde bloklar seklinde kalinti olarak gozlenirken, bazi kesimlerde
katman seklindedir. Karbonat kabuk-pizolit ge¢isinde asinmah bir yiizey bulunmaktadir.
Tane boyu 2 mm ile 6 cm arasinda degismektedir. Boylanma kétiidiir. Bazi pizolitlerin
cekirdekleri erimistir.

Bolgede halen mevcut iklim tipi kalis olusumu i¢in uygun bir iklim oldugundan, Kuzgun
Formasyonu ve toprak iginde olusum devam etmektedir.
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Occurence and properties of caliche in Ciftlikkdoy (Mersin) and
surrounding area

The study area covers Ciftlikkoy and the surrounding area’ which is located southwest of
Mersin City in the East Mediterranean Region, Mersin O33 a4 sheet.

Very limited researches have been carried out about the geological properties of the caliche
which is widespread in the Mediterrenean Region. Caliche is a secondary formation which
requires a specific climate, topography, bedrock, and soil conditions. These conditions effect
the development and geologic properties of caliche. This study determines how the geologic
structure affects caliche formation and how caliche development is affected from the
geologic structure.

The study area consists of Cenozoic stratigraphic units, which are, from older to younger,
the Miocene Kuzgun Formation, the Quaternary caliche, alluvium and soil. Caliche occurs
infon Kuzgun Formation and soil. It shows vertical zonation depending on the level of
carbonate precipitation. This zonation is as foliows:

Soil
v
Pisilith
Hardpan

v
Tubular Level

Nodular Level

v
Bedrock

The occurance of caliche is very widespread in red claystone of Kuzgun Formation. It also
appears in sandstone and marl. Nodular level occurs in Kuzgun Formation units and soil.
This level is grey, well cemented and consists of horizontal lenses in sandstone. But it
appears white, poorly cemented and glaebules in claystone and soil.

Upper and lower boundaries are transitional. The lower side is Kuzgun Formation which has
no caliche development and upper side is tubular level or hardpan. Thickness changes from

50cm to 10m depending upon geologic units.

The XRD results show the palygorskite being the dominant mineral in claystone which has
not been affected by caliche occurance and smectite is the dominant mineral in claystone
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which has been affected by caliche occurance. Noduler level in claystone consists of micrit
and microsparite. Nodules contain in excess of 85% CaCOs.

Tubular level occurs in claystone and soil. It is a transition zone between the hardpan and
nodular level. It shows gradual transition to these levels. The tubular level is dirty white and
harder than the nodular level. Average thickness is about one meter.

Increased CaCOs. precipitation around nodules results in a coalition of nodules and
formation of the tubular level. There are oxidation surfaces between the tubes to allow water
movement. Hardpan occurs in an advanced level of tubular level.

Hardpan is found with discordance on Kuzgun Formation. Morphologicaly it is found
generally as a terrace on the ridges. It can be observed around Kalekoy, Ciftlikkoy,
Gokcebelen Village and Mersin University. Soil is found at its upper boundary.
Thickness changes from 1m to 8m. Hardpan includes karstic holes on its upper surface.

Hardpan occurs at certain topographic levels and is generally found on soft material.
Sometimes it looks like a hard rock and it contains remnants of bedrock. Soil and rhizolith
levels are observed in different depths of hardpan. Thickness is about 15-20cm. These levels
show a break in the caliche formation.

During petrographic studies many diagnostic features of caliches are observed. These are
rhizoliths, alveolar texture, vadose pizolith, laminar structure, needle fiber calcite and
circum granular cracking. Commonly present in caliche but non-diagnostic features are
floating texture, fenestral pores and clotted texture.

Pisoliths are found in north of Tasliseki, north of Kizilalan and west of Mersin University. It
can be found layered or in blocks in this area. There is an erosion surface between the
pisolithic layer and hardpan. Grain size is between 2mm and 6cm. Sorting is poor. Some
nucleus are dissolved.

Present climate is conducive for caliche occurance and formation is continuing today in the
Kuzgun Formation and soil.
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53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Biga ve Gonen ¢ay1 deltalar: giincel tortullarinin dokusal 6zellikleri

Nizamettin KAZANCI', M. Cihat ALCICEK', Ozden ILERI', Arzu GUL?, Ayla
MISIRLI?, Kader BABA?, O. Baris ERDEM?

iAnkara l?niversitesi, Fen Fakiiltesi Jeoloji Miihendisiligi Boliimii 06100 Besevler, Ankara
~ Ankara Universitesi, Akarsu, Gél ve Denizlerde Jeolojik Arastirma Merkezi, 06100 Begsevler, Ankara

Biga Cay1 ve Gonen Cay1 deltalart giiney Marmara’nin iki 6nemli tortul depolanma yeridir.
Birbirinden ~20 km kadar araklikli olup Génen Cay1 deltasinin loblu geometrisine karsilik
Biga Cay1 deltasi eski bir korfezi doldurmus ve i¢ biikey konumludur. Her iki deltanin
ortalama 15 m genisliginde ve hemen hemen biitiin delta dnlerini kaplayan kumsal kiyilar
vardir. Her iki deltanin su dist duzliigiinde ana ve yan kanallar mendereslidir ve giincel
vataklari biityiik olgtide cakil-kaba kum egemenligi dikkati g¢eker. Deltalar1 olusturan
akarsularin drenaj alaninda benzer litolojilerin yer almasina ragmen akaglama aglar1 Génen
Cayr’nda az, Bige Cayi’nda ¢ok dallidir. Gonen Cay1 kanal uzunlugu 134 km, delta drenaj
alani ise 217 4 km”, Biga Cay1 kanal uzunlugu 105 km, delta drenaj alani ise 2096 km?dir.
Bu ¢alismada kaynak alanindan deltaya aktarilan tortullara akarsu tasimasmin nasil tesir
ettigi, delta 6nt tortullarina ise dalgalarin ne tiir dokusal 6zellikler kazandirdig: arastiriimis
ve iki deltadaki siiregler birbiri ile karsilastirilmistir. Bu amagla Génen Cayi’ndan, Muratlar
koyii giineyindeki barajin ¢ikisindan baslayarak deltaya kadar 9 érnek, deltada ise ana kanal
bosalim agzindan bati sonuna kadar (Denizkent) 20 6rnek toplanmistir. Delta ornekleri o
giinkii denizde (hafif ¢irpmtili) dalgalarin ulastigi su simirindan alinmistir. Biga Cayi’nda
ise, il¢e ¢ikisindan baslayarak deltaya kadar 3 ornek, deltadan ise yine su smirindan olmak
tizere tiim kumsal boyunca 15 6rnek derlenmistir. Akarsularin yukari ve orta yataklarinda
orta boy blok ve ¢akillar % 70 nispetinde iken asagi yatakta orta-ince ¢akillar % 1-2

nispetindedir. Orneklemede orta ¢akildan bilyiik taneler gozleme alinmamistir. Her iki
akarsuda tortul tasinmasi yalnizca sellenme donemlerinde olur. Yagigsiz mevsimlerde
valnizca asih yiik tagimir. Kaba taneler, kum boyu tortullar i¢in koruma goérevi yaparlar ve

yeterli enerjiye ragmen tasinamazlar. Mineral taneler hemen hemen tiim kanal ve delta

kumsali boyunca benzer topluluk olusturur. Biga Cay1 ve deltasinda kuvars, Génen Cay1 ve
deltasinda ise kuvars ve feldispat agirliktadir. Agir mineraller olarak piroksen, epidot,
biyotit, hornblend, klorit % 2’yi gegmemek lizere gozlenir. Ojit, sfen ve rutil diizensiz

dagilmis olarak bulunur. Her iki akarsuda tortullarin ortalama tane boylari, beklendigi gibi
kaynaktan uzaklastik¢a kiigiilir ve —1.50 & ile +2,60 & arasindadir. Her iki ornekte
asimetrik dagilim vardir. Boylanma orta-kotiidiir.

Her iki deltanin tane boyu 6zelliklerinde ise sasirtict benzerlik bulunur. Ortalama tane boyu
ve diger dokusal parametrelerde (boylanma, asimetrik yatiklik, kurtosis-tepelenme) yanal
yonde belirgin degisme yoktur. Yalnizca giincel agiz bari yakinlarinda boylanma iyi-gok
iyidir. Kenarlara dogru orta-kétii boylanma egemen olur. Tiim kumsalda ortalama tane boyu
0.46 & ile 2.66 & arasindadir ve leptokurtik dagilim gosterirler. Génen Deltasi’nda 1.00 &
ve 2.75 & boyunda bir yi13ilma s6z konusu iken Biga Deltasi’'nda —-1.00 & ve + 1.50 &
boyunda bir yigilma vardir. Buna karsilik kum ve ¢akil boyu tiim tanelerde yuvarlaklasma
iyi-gok iyidir. Kuvars kumu yiizeylerinin elektron mikroskobu incelemelerinde, giincel agiz
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barindan kenarlara dogru akarsu tagimalarindan kalan izlerin hizla silindigi gozlenir. Delta
uglarinda dalga tesirlerini gosteren izler gelismeye baslamistir.

Sonug olarak, delta kumsal tortullarinda yanal yonde dokusal degisme gozlenmez.
Olasilikla, dalgalarin tiim kiyilart ayni1 zamanda ve ayni derecede etkilemesi nedeniyle yanal
derecelenme gelismemistir. Diisey yonde degismeler beklenir ve bunlarin firtina-sakin
donemleri temsil etmesi s6z konusudur. Kuvars yiizeylerinde akarsu izlerinin korunmasi ve
mineral parajenezinin yukari yatakla benzerligi deltalarda hizli ve fazla miktarda tortul
depolanmasinin isaretidir.

Textural properties of Biga and Gonen deltas, Southern Marmara,
Turkey

Modem Biga and Gonen deltas which are 20 km away from each other are important
depositional areas of southern Marmara coasts from Holocene to present. The Génen delta
has a lobate geometry, whereas the Biga delta’s coasts are straight or slightly concave. They
both have ca. 15 m wide beach zones. Meandering distributary channels are the main
elements of Gonen delta, while flood plain facies are typical in the subaerial parts of Biga
delta. The some rocks occupy their drainage basin. Main channel length and drainage areas
of Goénen and Biga deltas are 134 km and 2174 km* and 115 km and 2096 km’
respectively. This study intends to present textural properties of delta sediments from fluvial
to coastal environments and to describe the wave effects on alluvial particles. For this
purpose 29 samples from Gonen delta (9 fluvial, 20 coastal) and 18 samples from Biga delta
(3 fluvial, 15 coastal) were analysed. Fluvial samples where taken at mid and lower courses
of the streams as upper channel are dominated by cobble-boulder size clasts, up to 70% in
volume. Observations shows that both streams could carry silt and clay during the low flow
time (summer and fall) and coarse-grained sediments have been transported during the flood
time (late winter and spring). Sorting of the fluvial sediments is medium to poor and mean
size 1s between —1.5 & and +2.66 . Size gradation along the channels is apparent. Mineral
assemblage is quite the same in both Biga and Gonen delta sediments, where quartz and
feldspare are dominant. Heavy mineral which are arround 2% volumetrically are mostly
pyroxen, epidote, hornblende and chlorite and to a lesser extend rutile, augite and sphen. It
is noteworthy that mineralogical composition of fluvial and coastal sediments is almost the
same. In addition, grain-size characteristics of both delta coastal sediments are very similar.
Also, mean, sorting, skewness and kurtosis show no changes along the coast, eventhough
sorting of mouthbars is well to very well. Mean size of coastal sediments is between 0.46 &
and 2.66 & and size distribution is mostly leptocurtic, showing dominance at —1.00 & and
2.75 & in Gonen delta and at —1.00 & and 1.5 & in Biga delta. Grain surface examinations
by SEM display that fluvial impact marks are widespread on quartz grain, however they
dissappeared toward the lateral end of delta coasts. As a result, both deltas have been
groving fastly by mean of high rate of sediment input since late Holocene. Similarity of
textural and mineralogical characteristics of fluvial and coastal sediments present this rapid
delta progradation.
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Kuvaterner stratigrafisi ve Ecemis fay kusagi boyunca kaba aliivyal
yelpazeler: Camardi-Nigde

Cengiz YETIS, Hasan CETIN, Alican KOP, Avni TAPTIK
Cukurova Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miih. Béliimii, ADANA

Bu ¢alisma ile Ecemis Fay Kusagi'nin en aydin goriildigii Camardi-Nigde alaninda kaba
aliivyal yelpaze nitelikli kuzey ve giiney yelpazeler ayirtlanarak haritalanmistir. Bunlardan
kuzey yelpaze 6.5 km uzun, 7.5 km genislikte olup; giiney yelpaze 7.5 km uzun, 4 km.
genisliktedir. Bolgede dogudan beslenen yelpazelerin biiyiimesi genellikle giineyden kuzeye
dogrudur. Bu nedenle kuzey yelpazenin giineyi, giiney yelpaze tarafindan kesilmistir. Her
iki yelpazede de olusum sirasina gére tabandan tavana ti¢ farkl as yelpaze ayirt edilmistir
(as yelpaze I, 11, 1I1). Tabanda bulunan en yasl as yelpaze I, en ¢ok 100 m kalinliga erisen,
cogunlukla gakillari belirgin yonelimli tane destekli, yer yer matriks destekli, ¢ok kalin
katmanli, ¢ok kaba karbonatl tanelerin karbonat ¢imento ile siki tutturulmasindan ibaret
kaba konglomera yapilishdir. Yaklagik 25 m kalin ortag as yelpaze II, as yelpaze I in
asindirilmast ile bunun igerisinde agilan kanalda gelismis olup ¢ogunlukla tane destekli,
seyrek matriks destekli gevsek tutturulmus kaba konglomera yapilishdir. As yelpaze II nin
asindirilmasi ile bunun iginde gelisen 7 m. kalin as yelpaze Il ise ¢ok zayif tutturulmus
veya tutturulmamis seyrek matriks destekli, cogunlukla tane destekli kaba ¢akil niteliklidir.
Daha iistte ise Ecemis Cayi ve buna kavusan mevsimlik dereler boyunca gelisen giincel
aliivyon ile Ecemis Fay Kusagi Dogu Blogu bati 6neyinde gelisimini stirdiiren kaba aliivyal
yelpazeler Kuvaterner ¢okellerini 6rtmektedir. En yash as yelpaze I in olusumu sonrasinda
Ecemis Fay Kusagi boyunca olusan geng diisey hareketler sonucu bati blok dogu bloga gére
25 + 2 metre yiikselmistir. Bu hareket sonrasi as yelpaze I in asinmasi ile bunun {izerinde
gelisen as yelpaze Il - IIl Ecemis Fayini 6rtmekte olup bunlari kesen bir hareket
gozlenememistir.

Quaternary stratigraphy and coarse alluvial fans of the Ecemis fault
zone : Camardi - Nigde

Northern and southern coarse alluvial fans are distinguished and mapped along the Ecemis
Fault Zone which is well exposed near Camardi-Nigde. Northern coarse alluvial fan is about
6.5 km long and 7.5 km wide, on the other hand southern fan is about 7.5 km long and 4 km
wide. Feeded from east, these fans are generally developed from south to north. For this
reason southern part of the northern fan was cut by the southern fan. Each fan is divided
into 3 main subfans from bottom to top (subfan I, ILII).- Maximum 100 metres thick,
carbonate grained , thick bedded oldest subfan I comprise mainly imbricated gravelly clast
supported coarse conglomerates and minor amount of muddy matrix-supported cparse
conglomerates. Approximately 25 metres thick subfan II developed in the subfan I, which is
composed of weakly consolidated mainly clast and minor amount of muddy matrix-
supported coarse conglomerates. At the latest stage, after the erosion of the subfan I - II, the
youngest subfan III deposited in the subfan I - II. This unit consists of 7 metres thick, mainly
unconsolidated, clast-supported gravels. These Quaternary coarse alluvial fans are cut by the
recent alluvium along the Ecemis river and covered recent coarse alluvial fans of the
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western apron of the eastern block of the Ecemis Fault Zone. After deposition of the subfan
I, vertical movements occured along the Ecemis Fault Zone and the western block uplifted
about 25 + 2 metres. After this movement, subfan I is eroded and sub fan II - III deposited in
the channels of the subfan I and these are not cut by the youngest movement of the Ecemis
Fault Zone.
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Orta Toroslarin karstik gelisim 6zellikleri
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Toros karst kusagina karakteristigini veren Orta Toroslar; stratigrafi, yapisal ve
metamorfizma 6zellikleri agisindan, farkli ortam kosullarini yansitan kaya birimi
topluluklarindan meydana gelmistir. Yatay ve diisey tektonik hareketlerle yan yana veya tist
iiste gelen bu birlikleri olusturan Permiyen, Triyas, Jura-Kretase ve Eosen yash karbonatli
kayalar ile post tektonik donemde olusan Miyosen kiregtaslari lizerinde, karstlasmayi
denetleyen birincil (kokensel) ve ikincil (sekillendirici) etmenlerin uygunluguna bagh
olarak, yogun bir karst geligmistir. Paleo (Miyosen-Pliyosen) ve neo (Kuvaterner-Aktiiel)
karstik doneme ait sekillerin i¢ ice gectigi karstlasma, yanal ve diisey dogrultuda uzun
mesafeler boyunca siireklilik gosterir. Ancak yapisal birliklerin lito-stratigrafik ozellikleri,
tektonik hareketlerin etki giicii ve sekillendirici (ikincil) faktorlerdeki farklihiklar nedeniyle,
bolgenin her kesiminde ayni yogunluk ve sekilde karstlasma gelisememistir. Deniz
diizeyinin 90-100 metre altindan baslayarak 3000 metrelere kadar yiikselen bu kusak;
karstlasmanin koken ve bigimi ile sekillerin boyut, yer, dagilm ve birbirleriyle olan
iliskilerine gore; kuzey, orta ve giiney olmak tizere ii¢ alt bolgeye ayrilir.

Orta Toroslar’m I¢ Anadolu’ya bakan kuzey kesimleri, tektono-karstik havzalar veya
polyeler yoresidir. Belirgin tektonik hatlar boyunca gelisen ve sig ortili karstin
karakteristigi olan polyeler, yiizeyden kapali olmalarina ragmen, K-G veya KD-GB yonli
faylar boyunca, yeraltindan Akdeniz’e baglanirlar. Hidrolojik olarak beslenme alani
konumunda olan ve paleo karstik donemlerden beri gelisimlerini siirdiiren makro karstik
havzalarin farkh yiikseltilerinde ¢ok doénemli gelisim ozelligi gosteren ve yeraltisuyunun
degisik konumlarini karakterize eden magaralar yer alr. Pliyosen ¢okelleri ve volkanik
kayalarla ortiilerek sekillendirici (ikincil) faktorlerin  etkilerinin en aza indirildigi bu
bolgedeki karstlasma, cogunlukla paleo karstik donemden kalmistir.

Orta Miyosen’den beri yiikselim halinde olan Orta Toroslar’in merkezi kesimlerinde yogun
bir i¢ ve dis karst gelismistir. Mesozoyik ve Miyosen karbonatli kayalarinin biiyik
kalinliklara ulastigi, faylar ve Kuvaterner akarsularinca derince yarilan ve tekto-jenetik
olarak “ orojenik desilmis karst”in gelistigi bu bolgede, ¢ok donemli gelisimi karakterize
eden i¢ ige karstik sekiller yer alir. Miyosen reliyef sistemlerine ait karstik ve glasiyo-karstik
sekillerle kaph olan yiiksek platolar ile bunlarin arasinda bulunan ve Pliyo-Kuvaterner’de
olusmus tektonik kontrollii fliiviyo-karstik polyeler, flis i¢i uvalalar, kanyon sekilli vadiler
ile derin ve uzun magaralar, bolgenin karakteristik sekilleridir. Buna karsilik orografik
hatlarin yon degistirdigi dirsekte (Taseli Platosu) bulunan ve ¢ Anadolu’dan Akdeniz’e
kadar uzanan Miyosen kiregtaslarinda, ¢ok katl ve birbirinden bagimsiz veya tiinemis (asilr)
karst ‘gelismistir. Akdeniz’e drene olan akarsularca derince yarilarak yer yer temel kayalara
kopya (siirempoze) edilen, yanal karstik gelisimin one ¢iktig1 bu bélgede “epi orojenik yatay
karst”a ait gekiller gortiliir.
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Toroslar’in Akdeniz’e bakan giiney boliimleri, jeomorfolojik olarak algalim alanlaridir.
Kayalarin, bazen kiyiya paralel uzandigi, bazen de denize daldiklar1 bu kesimlerde aktif-yari
aktif magaralar, deniz magaralari, yahtasi ve biyo-karstik sekiller ile “epi orojenik dip
karsti”nin karakteristigi olan traverten ve denizalti kaynaklar: belirgin karstik sekillerdir:

The karstic development characteristics of central Taurus

Central Taurus which exhibits the most characteristics features of the Taurus Karstic Belt
composed of the rock assemblages whose stratigraphical, structural and morphological
properties reftect different kinds of environment. An intense karst development has occurred
in the region on the Permian, Triassic, Jurassic-Cretaceous and Eocene aged carbonates, as
well as on the Miocene aged limestones under the effects of primary genetic and secondary
(morphological) factors.

The polycycle-developed karst belongs to paleo (Miocene-Pliocene) and neo (Quaternary -
Actual) karstification periods and continues on lateral and vertical directions. However, the
degree of karst development is not the same everywhere in the region depending on the
litho-stratigraphic properties of the structural elements and the intensity of the tectonic
movements. Karstification in this belt is effective from 90-100 m below the sea level to
3000 m altitudes. The region is divided into three sub zones (north-central-south) according
to the genesis of karstification and shape, distribution and interrelation of the karstic
occurrences. The north face of Central Taurus towards Central Anatolia is a region of
tectonokarstic basins or poljes. Although they are closed at the surface, the polges are
interconnected with the mediterranean sea via the NE-SW trending faults.

There are caves that characterise the groundwater level changes and that are developed at
different altitudes of macrokarstic basins which have been developed as recharge area. The
karstification is characterised by the paleokarstic periods in this area where the effects of the
secondary factors are minimised by the covering Pliocene deposits and volcanic rocks.

There has been a very intense karstification since Middle Miocene at the centre of Central
Taurus. In this region of thick Mesozoic and Miocene carbonate rocks, deeply dissected by
faults and Quaternary rivers, there are several karstic features suggestive of polycyclic karst
development. The high plateaus covered with karstic and glacio-karstic landforms, the
fluvio-karstic poljes formed under tectonic control in the plio-Quaternary period, canyon-
shaped valleys and deep caves are the main karstic features of the region. On the other hand,
multilayer and independent or perched karst occurrences have developed at the curvature of
orographic zones (as Taseli Plateau) on the miocene limestones extending from central
Anatolia to Medireranean region. The characteristics of epeirogenic karstic features are also
seen in this area as exemplified by the, lateral karstic features superposed to the base rock.

The southern part of Central Taurus that face the Mediterranean Region is
geomorphologically a lowland area. The active, semiactive sea caves, biokarstic forms
travertines and submarine springs which are characteristics of epeirogenic deep karst are the
the major karstic features of the rocks that sometimes extend parallel to the seashore and
sometimes submerge under the sea.
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Jeoloji raporlari igin giincel ¢okellerin haritalanmasi: oneri ve 6rnek
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Jeoloji haritalarimizda, saha dagilimi ne olursa olsun ¢ogu Kuvaterner ¢okellerinin griye
boyandig veya beyaz olarak birakildigi, Qal, Qaly, Qale gibi (Qal: Kuvaterner aliivyon, y:
yeni, e: eski) rumuzlarla agiklandigi goriiliir. Akarsular boyunca, ¢okeli bulunsun
bulunmasin ince bir aliilvyon kusagi ayirmak adetten olmustur. Biiyiik yelpazeler var ise
isaretlerle yerleri belirtilir. Ayni-sekilde yamag dokiintiileri iiggen veya yuvarlaklarla
gosterilir. Stratigrafik kolon kesitlerde genellikle “tutturulmamis gokeller”, “aliivyon™,
“geng ¢okeller” gibi kaba, genel geger agiklamalar verilir. Cok nadiren “akarsu, gdlsel
tortullar, bataklik tortullar”gibi depolanma &zelligi belirten tanimlar konmustur.

Geng tortullarin, inceleme bolgesinde az yer kaplamasi halinde fazla sorun ¢ikmaz. Ancak
biiyiik ovalar, deniz ve gél kenarlar1 olmasi durumunda jeoloji haritasinin o bolgesi bos
kalir. Ayni haritada, yasli birimlerin ¢ok dar smirh yiizleklerinin isaretlenmesine karsilik
boyle genis geng ¢okel alanlarmin bos gosterilmesi geliskidir. iki soru hemen kendini
gosterir. Birincisi Qal igine eski gol diizliikleri, denizel kiy1 tortullari, eski batakliklar ve
benzerleri de sokulmustur, ama bunlar aliivyon degildir. Haritay: yapan bunu bilir, fakat
mevcut yontem bdyle gerektirdiginden ayni uygulamay: siirdirir. Ikinci ve daha 6nemli
sikinti, haritalama alaninda temel kayalarin ¢ok azi, Kuvaterner tortullarinin egemen oldugu
yerlerde ¢ikar. Ornegin Adapazari ovasi, Diizce ovasi veya graben dolgularinin
haritalanmasr gerektiginde ne yapilacaktir? Boyle yerlerde gok basarili jeomorfoloji
haritalari yapiimistir ve yapilmaktadir. Fakat bunlar, basarili anlatimlarina ve giizel sekilsel
gosterimlerine karsin jeoloji haritalari  degildir. Ornegin jeoloji ile ayni haritada
kullanilamazlar. Simdiye kadar ¢6ziim Kuvaterner sahalarini jeomorfoloji incelemelerine
birakmakta bulunmustur. Bu, adeta, eski yillardaki “jeoloji Neojen’de biter” anlayisiyla
yapilan ve tim Neojen olusuklarini tek birim altinda gosteren yaklagima benzer. Oysa
yerbilimlerinin uygulanmasinda stratigrafik smir  yoktur. Ornegin aktif tektonik
incelemelerinin bilyiik bolimii Kuvaterner alanlarinda yiriitilmek zorundadur. Ote yandan
arazi kullanimi, yerlesim yerleri, ¢evre sorunlari, yeralti suyu, ¢ogunlukla Kuvaterner
arazilerinde karsimiza ¢ikar. Bugiinkii yaklasimla Kuvaterner’de jeoloji yapilamaz. Yapihr
ise, ¢okelleri haritalamak lazimdir. Bulunamayan ¢6ziime karsilik “jeomorfoloji ve cografya
ne ile ugrasacak?” sorusunu yoneltmek ya da tiim geng ¢okelleri tek sinir icinde gostermek
(mevcut uygulamayi siirdiirmek) sorunu ertelemek demektir.

Diizce ve cevresindeki yerlesim birimleri, 17 Agustos 1999 depreminde koti yapilasma
yaninda fazla miktardaki zemin sivilagmasi olay1 sonucu tahrip oldu. Daha uygun yerlesim
yeri segimi ¢alismalari sirasinda, Diizce ¢ek-ayir havzasini dolduran tortullarin incelenmesi
ve temel kayalari da gosteren jeoloji haritasi hazirlamak gerekti. Ancak daha once
gelistirilmis uygulama ve/veya haritalama standardi olmadigindan calismalar uzun siire
aksadi. Genis arastirma ve tartigmalardan sonra asagida ayrintilart verilen harita tiretildi. Bu
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haritanin amaca hizmet ettigi kanisindayiz. Bununla birlikte bu sunumun asil amaci geng,
tutturulmamis kayalarin haritalanmasini tartismaya agmaktir.

Onerimizdeki temel birim “¢6kel alam” dir. Bu, jeoloji haritalarindaki “formasyon™ ile
karsilastirilabilir. “Alt ¢okel alanlarr” ise “liye” ye karsilik tutulmaga calisilmistir. Bir
depolanma havzasinda belirli sayida ana ve alt ¢okel alani bulunabilecegi ve bunlarin yerli
yerinde oldugu fikri yaklasimin temelidir. Ornegin aliivyon yelpazesi ¢okel alani, golsel
¢okel alani gibi.

Cizelge / Table 1: Kuvaterner tortullarinin haritalanmasinda ayrilan ¢okel alani, alt ¢okel
alani ve simgeleri (Sedimentation sites and their symbols for maps of Quaternary
sediments)

COKEL ALANI | SIMGE ALT COKEL ALANI SIMGE | HARITA
Sedimentary Symbol Sedimentary sub-environment Symbol On map
Environment

ETEK -Birikinti konisi/ slope apron c® QEc¢

Piedmont QE -Dokiinti/talus e QEe
-Allivyon yelpazesi/ Alluvial y QEy
fan

AKARSU -Kanal/channel k QAk

Fluviatile -dogal set/Bank 1 QAKI

QA -seki/Ferrace s QAs

-Taskin ovasi/Flood plain t QAt
-yarinti/Crevasse f QAtf
-Bataklik/Marsh b QAb

GOL QG -Gol kiyisi/Lake

Lacustrine -delta/Delta d QGd
-kumsal/Beach p QGp
-bataklik/ Marsh b QGb
-Kuru gol duzligu/Pan m QGm

DENIZ KIYISI

Mari -Delta/Delta d QDd

viarine QD -Plaj-kumsal/Beach p QDp
-Batakhik/ Marsh b

QDb

BUZUL

Glacial QB

COL Q¢

Eolian

238



Uygulamada, herbir Cokel Alant ve Alt Cokel Alani koken belirten simgelerle gdsterilir ve
harita tizerinde birbirlerinden noktali gizgilerle ayrilir. Cokel alanlarmm simgeleri bliyik
harflerden, alt ¢okel alanlarininkiler ise kiigiik harflerden olusur. Zorunluluk olmadikea
sekilsel simge (lejand) kullanilmaz. Harita rengi gri ve tonlaridir. Onerilen ¢okel alanlar ve
alt ¢okel alanlari ile simgeleri Cizelge 17 de verilmistir.

Diizce Havzasi i¢in hazirlanan harita uygulamacilar tarafindan yararh bulunmustur. Yeni
deneme ve Onerilerle daha da gelisecektir.

Mapping of the recent deposits for geological reports; suggestion and
an example

In many present Turkish geological maps, unconsolidated Quaternary deposits have been
either left gray in colour or labeled with letters such as Qal, Qaly and Qale, without
consideration of their areal extent and origin (Q = Quaternary, al = alluvium, y = young, e =
old). When large alluvial fans occur in the map area they are usually shown by symbol of
radiating dashed lines. In stratigraphic columns, these sediments have been often marked by
a small. white space at the top, combined with explanations of “alluvium™ or “recent
sediments” or “unconsolidated sediments”. Rarely, explanations include words that point to
origin like “fluvial deposits” or “lacustrine sediments” or “swamp deposits”. Shortly, in
such maps, geology of Quaternary has been ignored. There may not be any difficulty in
mapping when the study area covers small exposures of the recent deposits. On contrary, if
someone has to prepare a proper geological map of, for example, a Holocene plain filled by
river deposits and lacustrine mud or a coastal zone with beach, delta and swamp, he/she
will not obtain satisfying results due to unsufficient mapping standard. This is because all
recent sediments are accepted as alluvium in current usage. Of course, very well
geomorphological illustrations can be designed and have been already done for such areas,
but they are not geological maps. On the other hand, recent developments in geology, some
environmental applications, land-use planning. microzonation for urbanism etc. showed that
Quaternary deposits are not less important than those of any other stratigraphic interval. The
aim of this presentation is to discuss mapping of the recent sediments.

Our team envisaged the similar mapping difficulty when working on the recent Diizce pull-
apart basin. This sedimentary depression has been filled with alluvial fan sediments at
margins, with meandering channel and flood plain deposits in central parts since Early Late
Pliocene. Also, modern Efteni lake and its mud plain occupy large areas in southern part of
the plain. A succesful geological map of the basin will be introduced and discussed here.
The new map is based on a new notation in which “sedimentary environment” is the
essential. “Sedimentary environment” may be compared to “formation™ of lithostratigraphy.
We adopted a number of sedimentary environment in continental environments (Table 1).
Moreover, “sedimentary sub-environment” are given and shown by letters.
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Jeolojik zamanda toplu yokolmalar ve giincel yokolma kosullar:

Nurdan INAN
Cumhurivet Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 538140 Sivas

Toplu yokolma, var olan tiirlerin gogunun tek bir stratigrafik horizonda ya da gok dar bir
stratigrafik arada aniden yok olmasiyla ve bu durumun yatay-diisey fasiyes degisimlerinden
bagimsiz izlenebilmesiyle belirlenir. 4.6 milyar yil yasindaki diinyanin 600 milyon yillik
Jeoloji tarihinde kayda deger 17 toplu yokolma tesbit edilmistir. Yerel toplu yokolmalarla
bu say1 83’¢ ¢ikar. Bu toplu yokolmalardan, Birinci Zaman-ikinci Zaman ve Ikinci Zaman-
Ucgiincii Zaman sinirini veren 2 tanesi ¢ok biiyiik dlgektedir.

1. Biiyiik Toplu yokolma, levha tektonigiyle yakindan iligkilidir. Diinya paleocografyasinin
Tek Kita (Pangea), Tek Okyanus’dan (Panthalassa); arada Tetis denizinin agilmasiyla
Kuzey Kitalari (Aurasia) ve Giiney Kitalari (Gondwana) olarak diizenlenmesinde, yeni
diinya diizenine ayak uyduramayan canlilarin yok olmasi olagan karsilanir.

I1. Biiyiik Toplu yokolma ise, arz paleocografyasinin hemen hemen giinceldekine yakin
sekillenmis olusu ve kiiresel tektonik olaylarm olmamasi nedeniyle, levha hareketlerinden
bagimsizdir. Bu toplu yokolmay1 agiklamak iizere ileri siiriilen kuramlardan en ¢ok kabul
gorenleri, Alvarez ve arkadaslarmin (1980) savunduklari “Carpma Kurami” ve Officer ve
Drake'nin  (1985) savunduklari yokolmalarinin temel nedenleri “Yogun Piiskiiriik
Volkanik Hareketler” kuramlari oldu. Hangi kuram kabul edilirse edilsin, canlilarin
yokolmalarinin temel nedenleri iklim-bitki ortiisii degisikligi, besin zincirinin kirilmasi,
sicaklik, volkanizma ve bunun sonucu olarak asit yagmurlari ve ozonun tiikkenmesi, okyanus
ve atmosferde O,/CO, dengesinin bozulmasi, regresyon-transgresyon, deniz suyu tuzluluk
ve sicakhgindaki degisimler, okyanus yiizeyinde Ph artmasi ve alkalinitedeki deZisimler,
kozmik radyasyon, ultraviyole 1sin radyasyonu, peryodik galaktik olaylar, zehirleyici iz
element konsantrasyonunda yiikselme, kuyruklu yildiz ya da biiyiik boyda birkag meteorit’in
diismesi, yeryuvarinin manyetik alaninin degismesi gibi herhangi bir gevresel degisiklikle
biyolojik strese girmeleri, gevresel degisiklige karsi gosterdikleri duyarlilik, cevresel
degisikligi etkisiz hale getiremeyisleri ya da uyum saglayamayislari veya adaptasyon
yetersizlikleridir.

Jeoloji Tarihinin, fosil kayitlarla belirlenen toplu yokolmalarinin nedeni olan gevresel
degisiklikler ve biyolojik stres kosullarindan pek ¢ogu, sanayi toplumu-tiiketim toplumu
olusun bedeli ve dogrudan insan eliyle yaratilmis olarak giiniimiizde de aynen mevcutdur.

Toplu yokolma teorilerinden, hep gozardi edilen evrimsel nedenler incelendiginde, insan
icin tehlike canlari caliyor. Ciinkii, dogada daima, diger canlilarin yasama hakkini
gaspederek biyolojik gesitlilik ve dengeyi bozan baskin formlar yokolmuslardir. Ve, Jeoloji
Tarihi bunun 6rnekleriyle doludur.
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Mass extinction in geological time and conditions for extinction in
present time

Mass extinction is determined by sudden disappearance of many of the existing species
either in a single stratigraphical horizon or in a very narrow stratigraphical interval and by
observation of this situation independently from horizontal-vertical facies changes. Of
earth’s 4,6 billion year of age, a total of 17 mass extinction cases has been recorded out of
600 million years of geological history. This number rises to 83 when local mass extinction
cases are included. Of the whole mass extinction cases, 2 which indicate primary time-
secondary time and secondary time-tertiary time boundary are very widespread.

The first mass extinction is closely related with plate tectonics. That the earth’s
paleogeography was changed from a single continent (Pangea)-single ocean (Panthalassa)
form to north-side continents (Aurasia) and south-side continents (Gondwana) with the
Tethys sea between them brought about the extinction of living things due to their inability
in adapting to neogeographical conditions. This situation is reacted normally.

Because the earth’s paleogeography was already shaped in similar manner to that of the
present time and there was no global tectonic event, the second mass extinction is
independent from plate tectonics. Towards clarifying the second mass extinction, the most
widely accepted theories have been the “Impact Theory” (Alvarez etal, 1980) and
“Intense Eruptive Volcanic Activity” (Officer and Drake, (1985). Whichever theory is
accepted, the major causes that had led to mass extinction of living things are as follows:
changes in climate and flora, breaking of food chain, heat, volcanism which had caused acid
rain and exhaustion of ozone, unbalanced O,/CO, ratio in air and sea,
regression/transgression, changes in salinity and heat of sea, pH increase on the surface of
sea and changes in alkalinity, cosmic radiation, ultraviolet radiation, periodical galactic
events, increase in concentration of poisonous trace elements, comet or some large meteorid
impacts, biological stress due to changes in the earth’s magnetic field, sensitivity to
environmental variation, inability in neutralizing environmental variation or insufficiency in
adapting to environmental variation.

The cause of mass extinction designated with fossil data in geological time are the
biological stress conditions which were originated from environmental variation. A great
majority at the conditions, which is the price of being industrialized community, exists
unchanged at the present time.

When, of the mass ‘extinction theories, the undervalued “evolutionary causes” theory is
studied, it is revealed that bells are ringing for human race. Because the vanishing form has
always been the dominant form that damages the biological balance and biological variety
by seizing the right of other living things by violence. And the geological history is full of
the examples of this situation.
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Lepidorbitoides cinsinde erken ontojenetik evoliisyoner bir basamagin
tamimu: lepidorbitoides bisambergensis asymmetrica subspp. N., Erken
Mastrihtiyen

Ercan OZCAN', Seving OZKAN ALTINER?, Sinan COLAKOGLU'

'Department of Geological Engineering, Nigde University, 51100 Nigde
“Marine Micropaleontology Research Unit, Department of Geological Engineering, Middle East
Technical University, 06531 Ankara.

Lepidorbitoides bisambergensis, adauxiliary locaciklara sahip olmayan ‘quadriserial’
embryo ile temsil edilen Anadolu’da Erken Mastrihtiyen yash flis istiflerinde yaygin olarak
gozlenen orbitoidal  bir foraminiferdir.  Lepidorbitoides cinsinin  bazi  bireyleri
(populasyonlari) ekvatoryal kesitlerde tamamen asimetrik bir loca sarihm geometrisine
sahip erken ontojenetik gelisim yapisi sunar. Bu asimetri protokon tarafinda auxiliary
locaciklardan ¢ikan spirallerde esit sayida locacik bulunmamasi ve auxiliary locaciklarin
boyutlarindaki onemli farkliliklardan kaynaklanmaktadir. Bu asimetrik bireyler stratigrafik
olarak simetrik olanlardan daha yash seviyelerde tek auxiliary locaya sahip bireylerin
stratigrafik olarak daha tstiinde, ikinci auxiliary locacigin ilk defa gozlendigi seviyelerde
tanimlanmuslardir. L. bisambergensis’ in erken filojenetik gelisim safhasini temsil eden bu
asimetrik ‘quadriseriye’ bireyler stratigrafik olarak G. havanensis ve G. aegyptiaca (?)
biyostratigrafik zonlarina karsilik gelmekte olup taksonomik olarak hiyerarsik bir degere
sahip oldugu diisiiniilerek L.  bisambergensis —asymmetrica subspp. n. olarak
tanimlanmislardir.

Description of an early ontogenetic evolutionary step in lepidorbitoides:
lepidorbitoides bisambergensis asymmetrica subspp. N., Early
Maastrichtian

Lepidorbitoides bisambergensis characterised by having ‘quadriserial’ embryo without
‘adauxiliary’ chamberlets is a very diagnostic and common species in Early Maastrichtian
flysch successions in Anatolia. Some specimens (populations) of this species present an
early ontogenetic morphologic feature which is characterised by distinctly asymmetric early
chamber arrangement recognised in the equatorial sections. This asymmetry mainly caused
by the pronounced difference in the size of auxiliary chamberlets is also enhanced by the
development of unequal number of chamberlets in the spirals arising from the auxiliary
chamberlets on the protoconchal side. These asymmetric specimens are commonly
identified in stratigraphic horizons below the symmetric ones after the introduction of a
second auxiliary chamberlet and progressively replaced by symmetric ones in the younger
populations. Asymmetric ‘quadriserial’ specimens representing the early phylogenetic stage
of L. bisambergensis described in the stratigraphic horizons corresponding to G. havanensis
and G. aegyptiaca (?) zones are thought to deserve a particular taxonomic status and are
attributed to Lepidorbitoides bisambergensis asymmetrica subspp. n.
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Mut havzasi denizel istifinin planktik foraminifer biyostratigrafisi ve
sayisal degerleri ile paleoortamsal yorumu

Tiilay OZKAN
Istanbul Universitesi Miih. Fak. Jeoloji Miihendisligi Boliimii, 34850- Avcilar/ Istanbul.

Bu ¢aligmada, ol¢uli stratigrafi kesitlerinden derlenen sistematik 6rneklerde planktik
foraminiferlerin biyostratigrafisi ve sayisal degerleri ile de paleoortaminin yorumlanmasi
amaglanmistir. Havzada genis alanlarda yiizeylenen denizel Neojen Miyosen istifi; tabanda
karasal fasiyeste gelisen kumtaslari tizerinde s13 deniz resif kiregtaslari ile yanal ve diisey
gegisli olarak yer alir. Kiltasi, killi kiregtagi, marn ardalamimindan olusan istifte 8 tane
planktik foraminifer zonu belirlenerek, tabani Catapsydrax dissimilis Zonu ile tanimlanmis;
Alt-Orta Miyosen smir1 Orbulina suturalis Zonu ile, Ust sinir Serravaliyen sonunu belirten
Globorotalia mayeri zonu ile tamimlanarak denizel Miyosen istifinin sinirlari ¢izilmistir.

Denizel Miyosen istifinin ¢okel derinligi de (paleobatimetrisi), yikama o6rneklerindeki
planktik foraminiferlerin sayisal degerlerinin % oranima gore, derin denizel bir ortamda, Alt-
Orta Miyosen siirecinde gelistigi belirlenmistir. Orta Miyosen sonunda ise ortamin
siglagmasi ile resifal ortamdan sonra tekrar karasal sartlarin etkisi altina girilmistir.

Planktic foraminifera biostratigraphy and paleoenvironmental
interpretation of the marine sequence of the Mut basin

This study aims at determining the biostratigraphy of planktic foraminifera and
interpretation of paleoenvironment using their numerical values in the Mut basin. An ..
extensive marine Neogene sequence in the basin crops out above continental sandstone and
overlying reefal limestones. The marine sequence is laterally and vertically gradational with
the reefal limestones and comprises claystone, clayey limestone and marl alternation. The
planktic foraminifera zones were determined in this sequence during this study. The
lowermost zone is defined with Catapsydrax dissimilis Zone, Lower-Middle Miocene
boundary is determined with Orbulina suturalis Zone. The upper boundary of the marine
Miocene sequence is marked with Globorotali mayeri Zone of uppermost Serravalian age.

Paleobathymetry of the Miocene marine sequence is found by using percent ratio of
numerical values of the planktic foraminiferas in the samples. Accordingly a deep marine
condition is inferred in the basin during Lower- Middle Miocene. The basin was shallowed
up gradually; first became reefal environment and finally subareal at the end of Mid-
Miocene.
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Mut yoresi klastiklerinin (Derin¢ay formasyonu) yasi ile ilgili yeni
bulgular ve paleocografik verileri, Orta Toroslar

Esref ATABEY'. Engin UNAY?, Gergek SARAC', Sinasi SOZERI’

i,\l'lll Genel A\f{z‘tdz‘iz'/l'ig'z'i, Jeoloji Etiitleri Dairesi, 06520, Balgat-Ankara
“Cunthuriyet Universitesi, Antropoloji Béliimii, Sivas
IMTA Orta Anadolu 1. Bélge Miidiirligii, Konya

Mut yoresinde genis bir alanda yiizeyleyen karasal kokenli klastik kaya birimlerinden olan
Deringay Fm.; aliivyal yelpaze ve menderesli akarsu Giriinii olan g¢akiltasi, kumtasi, miltasi
ve camurtagindan olusmaktadir. Bu birimin altinda; gl ortamma ait kiltas, seyl ve laminah
kiregtasindan olusan birim, Fakirca tyesi, lizerinde ise kiregtasi ve marn egemen denizel
kaya birimlerini teskil eden Mut fm. ve Koselerli fm. yer almaktadir. Klastiklere
Akitaniyen'den Langiyen'e kadar farkli yaslar verilmistir. Yaglandirmadaki bu farkhlik,
klastikler iizerine gelen Miyosen transgresif birimlerin kronostratigrafik dizilimlerinde de
farkli yorumlarin yapilmasina neden olmaktadir. Klastik birimin menderesli irmaklara ait
kisimlarindaki, kalinti g6l ¢okelinde depolanmis olan ¢amurtast diizeyinden alinan ornekler
icerisinde zengin memeli faunast bulunmustur. Bulunan, Enginia cf. gertcheki, Cricetodon
cf kasaphgili, Cricetodon sp., Megacricetodon primitivus, Democricetodon sp., Karydomys
sp., Eumyarion sp., Gliridae gen. et sp. indet, Sayimys sp., Albertona sp., Galerix cf.
uenayae, Talpidae gen. et sp. indet, Soricidae gen. et sp. indet kiigiik memeli faunasina gore
Mut yoresinde yiizeyleyen klastik kaya birimlerinin (Deringay Fm.) yasi Erken Miyosen /
Erken MN4 / Orta Burdigaliyen / 18-19 my arasidir. Bu yeni yas bulgusu bize yorede
Miyosen transgresyonunun Ust Burdigaliyen'de baslamis oldugunu gostermektedir. Kiigik
memeli faunast ile birlikte Crocodylia (timsahlar), Chelonia (kaplumbagalar) ve
Cyprinid'lere ait dis ile kemik pargalarmnmn bulunmus olmasi, 18-19 my énce Mut ydresinde
tropikal ya da subtropikal bir iklimin varligim gostermektedir.

New age findings and palaeogeographic data from the detritals
(Deringay formation) of Mut area, Central Taurus

The terrestrial clastic rock units of the Deringay formation, outcropping widely in the Mut
region, consist of conglomerates, sandstones, siltstones and mudstones of alluvial fan and
meandearing river origin. This formation is underlain by the claystones, shales and
laminated limestones of the limnic Fakirca member and overlain by the limestone and marl
dominated marine Mut and Koselerli formations. Different ages ranging from Aquitanian to
Langian were assigned to the these clastics. The rich small mammal fauna collected from
the mudstones of the thick lake sediments of the meandearing river parts of this clastic unit
contains Enginia cf. gertcheki, Cricetodon cf. kasapligili, Cricetodon sp., Megacricetodon
primitivus, Democricetodon sp., Karydomys sp., Eumyarion sp., Gliridae gen. et sp. indet,
Sayimys sp., Albertona sp., Galerix cf. uenayae, Talpidae gen. et sp. indet, Soricidae gen. et
sp. indet. This fauna suggests an age of Early Miocene, a correlation to the early MN4 in
mammal zonation, Middle Burdigalian in marine stages, and 18-19 my in absolute time. The
associated crocodylia, Chelonia, Cyprinidae indicate that there was a tropical/ subtropical
climate in the Mut region, 18-19 my ago.
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Gokceada (Kuzey Ege Denizi) bentik foraminifer faunasi ve bu
topluluklarda gozlenen yersel degisimler

Engin MERIC', Niyazi AVSAR?, Yavuz KILINCASLAN®

v U. Miihendislik Fakiiltesi, Jeoloji Mithendisligi Bolimii, 34850 Avcilar-ISTANBUL
“C. U. Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 01330 Balcali-ADANA
I U Fen Fakiiltesi, Biyoloji Béliimii, 34459 Vezneciler-ISTANBUL

Arastirma Gokgeada g¢evresinde derinligi 0.50 ile 68.00 m arasinda degisen 34 farkli
noktadan derlenen ornekler {izerinde yiiriitilmistiir. Yaklasik 45 cins ve 85 kadar tiiriin
gozlendigi bu toplulukta, adanin dogu ve batisinda farkli durumlar sunan topluluk
belirlenmistir. Ozellikle, Gokgeada’nin dogu kesiminde, Aydincik Burnu kuzeyindeki
alanda zengin denilebilecek sayida Peneroplis planatus (Fichtel ve Moll) ile Peneroplis
pertusus (Forskal)’un varhgr dikkat ¢ekicidir. Ayrica, Gok¢eada’nin giineydogusunda Dogu
Akdeniz’in tipik foraminiferlerinden olan Amphistegina lobifera Larsen ile Sorites orbiculus
Ehrenberg goézlenmistir. Bunun disinda yine dogu kesimde 4 ve bati bolimde 3 noktada
¢esitli cins ve tirlere sahip ve bazen anormal denilebilecek sayida fert igeren ¢ok zengin bir
topluluk bulunmaktadir.

Gokgeada-Bozcaada-Canakkale arasinda yiiriitilmekte olan bir diger ¢alismada Peneroplis,
Amphistegina ve Sorites cinslerine rastlanilmamistir. Bunun disinda, Karaburun
Yarimadasi’'nda Cesme (Izmir) dogusundaki Ilica Kérfezi’nde 2.50 m derinlikte kaynayan
55-58°C degerindeki bir sicaksu kaynagi ¢evresinde Peneroplidlerin asir1 derecede bollugu
bilinmektedir. Yine yakin bir tarihte izmit Korfezi’nde yapilmis olan ¢alismalarda farkl iki
noktada ve yakin donemde kayboldugu belirlenen, faylara bagli sicaksu kaynaklar
cevresinde anormal sayida foraminifer gelisimi kanitlanmistir.

Bu nedenle Gokgeada’nin giineydogusu ile bati alanlarindaki farkli noktalarda da sicaksu
etkisine bagl bir yasamin varoldugu anlagilmaktadir.

Benthic foraminiferal fauna of the Gok¢eada (northern Aegean sea)
and local variations observed in these assemblages

This study was carried out around Gokceada with the examples taken from 34 different
points, depth of 0.50 — 68.00 m. Approximately 45 genuses and 85 species were observed
and this group shows differences between the east and west coast of the island. Especially to
the east of the island on the Aydincik Cape there is a huge number of Peneroplis planatus
(Fitchel-moll) and Peneroplies pertusus (Forskal). Also, to the southeast of Gokceada the
typical foraminifera of the East Mediterrenean Amphistepina lobifera Larsen and Sorites
orbiculus Ehrenberg were observed. Besides this, 4 points to the east and 3 points to the
west, there is a rich group with several genuses and species which include extra ordinary
number of fossils.

During another study campaign in between Gt‘)kgeada-Bozcaada—Canakkal; the genus
peneroplis was found. Also in the Karaburun peninsula on the east of Cesme (Izmir) in the
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Ihica Gulf there is a thermal spring with a water temperature of 55-58 °C in the depth of 2.50
m and around this spring there is an enrichment of Peneroplides. In a near past, the research
were carried out in two different points and around the thermal springs related to the faults,
which disappeared lately, there is an extraordinary number of foraminifera development.

For this reason, the south-east of Gokgeada and on the west fields in different points there
was life as a result of thermal spring effect.
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Dinar (Afyon) - Isparta arasindaki Tersiyer (Paleojen) istiflerinin bentik
foraminifer icerigi ve stratigrafisi

Muhittin GORMUS, Niyazi AVSAR, Sibel KOSE YESILOT
SDU Miih.-Mim. Fakiiltesi Jeoloji Miihendisligi Boliimii, 32260 Ciiniir-ISPARTA

Isparta-Dinar arasinda genis alanlarda ytizeyleyen Isparta filisi orta-kaba taneli kirintihlari,
Garipge formasyonuna ait kiregtaslari ve incesu formasyonun kalklititleri, zengin bentik ve
planktik foraminiferler icerir. Eosen yasli ¢okellerin bentik foraminifer fauna iceriginin
verilmesini amaglayan bu ¢aligmada Dinar, Gonen ve Isparta'da 6lgiilii stratigrafik kesitler
gergeklestirilmis  ve ¢ok sayida nokta oOrnekleri degerlendirilmigtir. Textularia,
Quinqueloculina, Biloculina, Orbitolites, Opertorbitolites, Fabiania, Halkyardia, Europertia,
Gypsina, Sphaeorogypsina, Epistomaria, Asterigerina, Amphistegina, Lachartia, Rotalia,
Silvestriella, Assilina, Heterostegina, Nummulites, Operculina, Discocyclina ve
Asterocyclina olmak tizere yaklasik 22 bentik foraminifer cinsi ile bu cinslere ait tiirlerin
tanimlar1 yapiimistir. Fauna topluluklart ve saha gozlemleri dikkate alindiginda Garipge
formasyonu' nun Bartoniyen yasl organizmalarca zengin topluluk olusturdugu ve Isparta
filisi icerisinde set? resifleri seklinde ¢okeldigi; Incesu formasyonu' nun en ist Eosen
cokelleri olarak gozlendigi sonucuna vartlmistir. Isparta filisi igerisinde gdzlenen
kalkarenitik-killi kirectas: bloklarimin da Kayisivrisi tiyesi olarak ayirtlanmasinin uygun
olacagi diisiinilmistiir. Ayrica, nummulitlerin 6zellikle i¢ 6zelliklerine ait dlgiimler ile ilgili
istatistiksel degerlendirmeler de sunulmustur.

Benthic foraminifera content and stratigraphy of the Tertiary
succesions between Dinar (Afyon) - Isparta

Clastics of Isparta flysch, limestones of Garipge formation and calclitite of Incesu formation
outcropping widely between Isparta and Dinar contain a rich assamblages of benthic and
planktic foraminifera. Purpose of this study is to present the benthic foraminifera content of
the Eocene aged deposits. Systematic samples were collected in the measured stratigraphic
sections around Dinar, Gonen and Isparta, and spot samples were also determined.
Aproximately 22 genus, namely Textularia, Quinqueloculina, Biloculina, Orbitolites,
Opertorbitolites, Fabiania, Halkyardia, Europertia, Gypsina, Sphaeorogypsina, Epistomaria,
Asterigerina, Amphistegina, Lachartia, Rotalia, Silvestriella, Assilina, Heterostegina,
Nummulites, Operculina, Discocyclina and Asterocyclina, and some of their species were
identified. The fauna contents and field observations show that the Garipce formation
included the Bartonian fauna assamblage occurring within the fringing reefs, and the incesu
formation were deposited at the end of the Eocene Period. Blocks of limestones to clayey
limestones were named as Kayisivrisi member of the Isparta flysch. Besides, quantitative
data on the measurements of internal structures of Nummulits were presented.
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Merter bolgesi gen¢ Neojen cokellerinin mollusk faunasi ile stratigrafisi
ve paleocografyasi (Istanbul)

Giiler TANER, Sevin¢ Kapan-YESILYURT
A.U.F.F. Jeoloji Miihendisligi Boliimii 06100 Tandogan/Ankara

istanbul Bahcelievler giineyi Merter bolgesinde yapilan su sondajlarinda 170 metreye kadar
inilmis ve elde edilen karotlarm faunasi incelendiginde Pelecypoda ve Gastropoda
orneklerinin zengin oldugu saptanmistir. Gastropoda smifi Mesogastropoda ordosundan
Valvata (C.) piscinalis, Pomatias cf. costulatum, Hydrobia (H.) acuta, Micromelania (M.)
cerithiopsis, Clessiniola vexatilis, Alvania (A.) montagui, Rissoa (P.) violacea, Caecum
trachea, Pirenella caspia, Pirenella conica, Bittium desayesi, Bittium (B.) reticulatum,
Chrysallida (P.) spiralis ve Cephalaspidea ordosundan Retusa truncatula, Pelecypoda sinifi
Arcoidea ordosundan Arcopsis (A.) lactea, Veneroida ordosundan Divaricella (L.)
divaricata, Avimactra subcaspia, Avimactra karabugasica, Gari depressa, Gafrarium (C.)
minimum, Dosinia lupinus, Pitar (P.) rudis, Clausinella fasciata ve Myoida ordosundan
Hiatella arctica tirleri tanimlanmistir.

Sondajin 6zellikle 150 metresine kadar olan killi kiregtaslari bol fosillidir. Elde edilen
faunanin stratigrafik diizeyi ve paleocografik dagilimi incelendiginde, karakteristik fauna
olan Pirenella caspia, Avimactra subcaspia, Avimactra karabugasica, Valvata (C.)
piscinalis ve Pomatias cf. costulatum ile yaslarinm Akgagiliyen=Romaniyen oldugu
saptanmustir. Belirtilen Paratetis bolgesi drnekleri ile birlikte Akdeniz bdlgesine ait fauna da
saptanmustir (Ornegin; Bittium desayesi). Bu da bize Ust Pliyosen’de Akdeniz ve
Paratetis’in bolgeye ilerledigini belirtmektedir.

Molluscan fauna, stratigraphy and paleogeography of the latest Neogene
sediments of Merter area (Istanbul)

Rich Gastropoda and Pelecypoda species were determined as a result of investigation of the
drill-hole samples belonging to Merter area which is located at the south of Bahgelievler,
Istanbul. Valvata (C.) piscinalis, Pomatias cf. costulatum, Hydrobia (H) acuta,
Micromelania (M.) cerithiopsis, Clessiniola vexatilis, Alvania (A.) montagui, Rissoa (P.)
violacea, Caecum trachea, Pirenella caspia, Pirenella conica, Bittium desayesi, Bittium (B.)
reticulatum, and Chrysallida (P.) spiralis from Mesogastropoda ordo; Retusa truncatula
from Cephalaspidea ordo belonging to Gastropoda class; Arcopsis (A.) lactea from
Arcoidea ordo: Divaricella (L.) divaricata, Avimactra subcaspia, Avimactra karabugasica,
Gari depressa, Gafrarium (C.) minimum, Dosinia lupinus, Pitar (P.) rudis, and Clausinella
fasciata  from Veneroida ordo; and Hiatella arctica from Myoida ordo belonging to
Pelecypoda class were determined.

First 150 meters of this 170 meter-thick drilling are clay-limestone rich in Mollusca.
Stratigraphic level and paleogeographic extension of the fauna which include some
characteristic species such as Pirenella caspia, Avimactra subcaspia, Avimactra
karabugasica, Valvata (C.) piscinali s and Pomatias cf. costulatum indicated that the age is
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Akchagilian=Romanian. In addition, some Mediterranean species, Bittium desayesi etc. are
found together with Paratethys fauna. This indicates that Mediterranean and Paratethys were
transgressed to the area during the Late Pliocene.
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Discocyclina seunesi’ nin erken ontojenetik ozellikleri ve orbitoclypeus
cinsinin Paleosen’deki varhig hakkinda yeni veriler

Ercan OZCAN', Erciiment SIREL?, Seving OZKAN ALTINER?, Sinan COLAKOGLU'

"Department of Geological Engineering, Nigde University, 51100 Nigde

“Department of Geological Engineering, Ankara University, Ankara.

‘Marine Micropaleontology Research Unit, Department of Geological Engineering, Middle East
Technical University, 06531 Ankara.

Discocyclina seunesi Geg Paleosen’de varhigi bilinen tek Orthophragminid tiirii olarak kabul
edilmektedir. Ancak, bu tiirin bireyleri (?) veya bazi diger bireyler (?) bazi ¢alismacilar
tarafindan Geg Paleosen zamaninda varhigina siipheyle bakilan Orbitoclypeus cinsi altinda
tamimlanmislardir. Bu belirsizlik Discocyclina ve Orbitoclypeus cinslerinin Geg Paleosen’
deki olas beraberliklerinin test edilmesi gerekliligini ortaya koymustur.

Bu amacla Polath kasabasinin giineyinde (Ankara, I¢ Anadolu bolgesi) mostra veren Geg
Paleosen-Eosen  yash  sig-denizel istifin  Ge¢ Paleosen seviyelerinden bircok
Orthophragminid bireyi 6rneklenmis olup erken ontojenetik ozellikleri ekvatoryal kesitlerde
calisiimistir. Cahsilan bu bireyler ti¢ morfolojik tipin varligini ozellikle makrosferik
bireylerin embryo ve embryo’yu saran ekvatoryal locaciklarin bazi ozellikleri ve ayni
zamanda mikrosferik bireyler ve dik kesitlerin varligi ile ortaya koymustur.

ilk tip az siskin, orta kisminda gevresine gore daha biiyiik boyutta graniillerden olusmus,
culepidine- tipi ancak diger tiplerle kargilastirildiginda kismen kiigiik bir embryosu olan
bireyler ile temsil edilir. Erken ontojenetik dénemi temsil eden annuli dalgalanma gdosterir.
Bu dénemde gelisen locaciklarin distal kisimlari gok basik yay (arcuate) seklinde olup algak
ve genistirler (n0.5:17°den fazla). Olgun safhadaki locaciklar ise yiiksek ve
dikdortgenimsidirler. Dik Kesitlerde bireyin olgun geg safhasinda ekvatoryal locaciklarin
yiiksekliklerinde ani artis 5nemli bir dzelliktir. Bu bireyler Discocyclina seunesi tirii olarak
tanimlanmistir. Ikinci tip az siskin, iri, trybliolepidine veya eulepidine- tipi ancak
Discocyclina seunesi ile karsilastirildiginda gok bilyiik bir embryosu olan bireyler ile temsil
edilir. Erken ontojenetik donemi temsil eden annuli dalgalanma gostermez. Deuterokon’u
saran locaciklarin distal kisimlari ok basik yay (arcuate) seklinde olup hemen takip eden
locaciklar ise yiiksek ve dikdortgenimsidirler. (n0.5: 11-15). Bu bireyler Discocyclina sp. 1
tiirii olarak tanimlanmistir. Uglincti tip ¢ok siskin ve genelde kiigiik boyutlu ve merkezi
kisimda gelismis iri, kenar kisimlarda ise ¢ok daha kiigik boyutlu granilleri olan,
trybliolepidine veya excentrilepidine- tipi nispeten biiylik bir embryosu olan bireyler ile
temsil edilir. Deuterokon protokonun biiytik bir kismini igine almig olup, her iki loca
arasindaki temas alani ¢ok sinirli olup nadir olarak da hig yoktur. Erken ontojenetik dénemi
temsil eden annuli dalgalanma gostermez. Tum locaciklar yiiksek ve tipik olarak
hekzagonaldir (n0.5:15 den az). Olgun safhada ekvatoryal localarin yiiksekliklerindeki ani
artis, bolgede Ilerdiyen- Liitesyen seviyelerinde gozlenen diger Orbitoclypeus bireylerindeki
duruma cok benzer olup ¢ok karakteristiktir. Bu bireyler Orbitoclypeus sp. 1 olarak
tanimlanmistir.
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Veriler daha onceki ¢alismacilar tarafindan en yash olarak Ilerdiyen’de gozlenen
Orbitoclypeus cinsinin Geg Paleosen’de varligini gostermektedir. Orbitoclypeus cinsi
bireyleri ile beraber sik gozlenen Discocyclina seunesi’ ye ek olarak yeni bir Discocyclina
tirtiniin varhgr erken ontojeniye bagh biyometrik 6zellikleri ile ortaya konmustur.

Early ontogenetic aspects of discocyclina seunesi and new data on the
occurrence of orbitoclypeus during Late Paleocene

Discocyclina seunesi is regarded to be the only Orthophragminid species occuring in Late
Paleocene. This species (?) and some other specimens (?), identified in several marine
Tethyan localities, was also assigned to genus Orbitoclypeus, occurrence of which in Late
Paleocene is debated. Thus, the coexistence of Discocyclina and Orbitoclypeus in Late
Paleocene time needs questioning.

Numerous Orthophragminid specimens sampled from Late Paleocene horizons of shallow-
water Late Paleocene- Eocene succession around south of town of Polathi (Ankara, Central
Anatolia) have been studied through their equatorial sections. These specimens revealed the
existence of three distinct types. These are basically differentiated on the basis of some
aspects of embryo and surrounding chamberlets in equatorial section of macrospheric
specimens, accompanied by some microspheric generation and also vertical sections.

First type is characterized by slightly inflate specimens having a eulepidine type
comparatively small embryo surrounded by undulating cycles of annuli of early ontogenetic
stage. The chamberlets of these cycles are typically arcuate in their distal parts and also very
low and wide so that lenght of the chamberlets is bigger than that of their hight (n0.5: more
than 17). The chamberlets of the neanic stage are comparatively higher and rectangular. In
vertical sections, increase in the height of the equatorial chamberlets towards the peripheral
part of the test is very diagnostic. The specimens of this type are attributed to Discocyclina
seunesi. The second type is characterised by slightly inflate, comparatively large specimens
having a trybliolepidine or eulepidine type comparatively large embryo surrounded by
chamberlets of the first few annuli which are slightly arcuate in their distal part. The
chamberlets of the successive annuli are high (n0.5: between 11 and 15) and typically
rectangular. The specimens of this type are attributed to Discocyclina sp.1. The third type is
characterized by comparatively small, inflate specimens having coarse granules in the
central part of the test. These specimens have a trybliolepidine or excentrilepidine- type
comparatively large embryo. The surface of the contact between protoconch and
deuteroconch in many trybliolepidine specimens is highly restricted and deuteroconch
covers most of the protoconchal wall. The chamberlets of the successive annuli are high
(n0.5: less than 15 ) and distinctly hexagonal. A rapid increase in the height of equatorial
chamberlets of the late ontogenetic stage, as observed in many Orbitoclypeus specimens
identified in Ilerdian- Lutetian beds of the same region is very conspicuous characteristic.
The specimens of this type are assigned to Orbitoclypeus sp. 1.

Our data indicates the survival of Orbitoclypeus during Late Paleocene in association with
‘Discocyclina seunesi and existence of another Discocyclina species during this time.
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