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PETROL JEOLOJISIi OTURUMU

GUNEYDOGU ANADOLU'DAKI UST SINAN FORMASYONU'NUN
PETROL POTANSIYELI

PETROLEUM POTENTIAL OF UPPER SINAN FORMATION IN SOUTHEAST ANATOLIA, TURKEY

Coskun NAMOGLU TPAO Arama Grubu, ANKARA
Kaya COBAN TPAO Arama Grubu, ANKARA

OZ: Giiney Dogu Anadolu Bolgesi'nde yer alan Paleosen yaslit Ust Sinan Formasyonu c¢okelleri
sintrlandirilmig s1g bir denizin (lagiin) gel-git diizliigiindeki doniigiimlii sedimantasyon tiriinii olup, bu ortamda
¢okelmis olan biyohermal karbonatlarin bélgesel yayihmlan, fasiyesleri, yapisal konumlan ve rezervuar po-
tansiyelleri degerlendirilerek olas yeni prospekt alanlar ortaya konulmugtur,

Ik olarak 1987'de Silivanka petrol sahasinda petrolii kesfedilen U, Sinan Formasyonu karbonatlarinin
petrol potansiyellerine aciklik getirilmesi amaciyla yiiriitiilen ¢aligmada, bolgedeki tiim petrografik ve paleon-
tolojik kuyu verileri (kuyu kirinti ve karot orneklerinden) incelenip rezervuar Jjeolojisi agisindan
degerlendirilmisler ve kuyu loglar ile kuyu testleri yardimiyla U. Sinan Formasyon rezervuar parametreleri
(rezervuar kalinlig1, sonik ve efektif porozite, permeabilite, su ve petrol satiirasyonu, statik formasyon
sicakligi ve sicaklik gradyani, GR-sonik-rezistivite killilikleri, rezervuar original basinc, formasyon suyu tuz-
lulugu ve rezervuar akigkan ozellikleri) belirlenmistir. Elde edilen bu verilerin yorumlanarak haritalanma-
lanmin yanisira kuyular aras: gesitli korelasyonlar, kesitler, cizelgeler ile fasiyes, kalinlik ve yapi-kontur hari-
talar1 da hazirlanarak bélgedeki potansiyel yeni alanlar saptanmis ve U. Sinan petrol potansiyeli ekonomik
yonden degerlendirilmistir.

ABSTRACT : The Paleocene Upper Sinan Formation in South East Anatolia is a product of the cyclic sedi-
mentation on a tidal flat of a restricted marine environment (lagoon). As a reservoir, the Upper Sinan bioher-
mal carbonates have been studied to determine the regional distribution of the reservoirs, facies distribution,
the reservoir properties and structural setting of Upper Sinan Formation.

As the aim of this study, the reservoir potential of the Upper Sinan carbonates whose first oil was dis-
covered at the Silivanka Oil field in 1987 has been determined by using the petrographical and paleontologi-
cal data of the cuttings and cores from the whole wells in the region and the data coming from the well logs
and well-site tests and the reservoir parameters such as pay-zon thickness, porosity, permeability, water/oil
saturations, static formation temperature, temperature gradient, formation shale factor, original reservoir
pressure, formation water salinity and fluid properties have been evaluated and mapped. Basides many kinds
of well correlations, geological cross sections and diagrams, the regional distribution maps of the sedimenta-
ry facies, reservoir thickness and the structure-contour maps have been prepared. Therefore, the oil potential
of the Upper Sinan reservoirs at new prospect areas in the region has been determined for their economic va-

lues.
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DERIN DENIZLERDE SONDAJ ONCESI ARAMA TEKNIKLERI:
DOGU KARADENIZ UYGULAMASI

PRE-DRILLING HYDROCARBON EXPLORATION TECHNIQUES IN DEEP SEAS:
EASTERN BLACK SEA EXPERIMENTS

Cetin MUMCUOGLU TPAO, Arama Grubu, ANKARA

Russel CRISP BP Exploration, Uxbridge, LONDON

Duncan S. MACGREGOR BP Exploration, Uxbridge, LONDON .
Mert AVCI 9 Eyliil Universitesi Deniz Bil. ve Tek. Enst., [ZMIR
Atilla Hiisnii ERONAT 9 Eyliil Universitesi Deniz Bil. ve Tek. Enst., IZMIR
Ali YILDIZEL BP Exploration, Uxbridge, LONDON

OZ: Derin denizlerde ( 400 m.) yapilan petrol aramalarinda, yatirim harcamalannin riskini minimumda tuta-
bilmek icin, bazi sondaj 6ncesi arastirma teknikleri gelistirilmistir. Bu tekniklerin bilyiik bir kismi, Dogu Kara-
deniz Tirk Ekonomik zonu igerisinde, TPAO-BP ortak petrol arama anlagmas1 cercevesinde
gerceklestirilmistir. Bu amaglarla, Dogu Karadeniz'de Rus aragtirma gemisi Gelincik'le 267 m. ile 2223 m. su
derinlikleri arasinda yapilan jeolojik faaliyetler sunlardur: Deniz dibi taramasi, sert kaya¢ sondalamasi,
yumugak sediman sondalamasi, petrol sizintisi ornek alimi, 151 akisi ve jeotermal gradyan OSlgiimil.

Arkhangelsky yiikseliminde yapilan deniz dibi taramasi ve sertkayag gravite sondalamast sonucunda
elde edilen kayaglarin gogunu piroklastikler ve mikritik killi karbonatlar olugturmaktadir. Genelde Ust Kreta-
se ve daha geng olarak bulunan bu sedimanlardan yalniz bir érnekte Berriasiyen yas1 alinmigtir,

Calisma sahasinda 505 adet yumusak sediman sondalamasi gerceksetrilmistir. Bu sedimanlarin ge-
nelde yiiksek metan gazi igerdikleri “"head space gas" analizleriyle anlagilmustir. ancak, gaz domlarindan,
camur volkan agizlarindan ve basen kenarlarindan alinan drneklerde 1slak gaz bulgulari saptanmugtir.

Rize agiklarinda 1102 m. su derinliginden yiizeye ulagan petroliin Ust Kretase- Tersiyer yagh geng
petroller oldugu anlagilmgtir.

Hesaplanmus 1s1 akist degerlerinin ilk sonuglar1 0.37-0.42 dolayindadir.

Derin deniz sondaj dncesi petrol arama teknikleri Dogu Karadeniz'de bagariyla uygulanmistir. bu
caligmalar sonucunda elde edilen verilerin ilk sonuglari Dogu Karadeniz bolgesinin petrol agisindan olan
dnemini daha da belirginlestirmisgtir.

ABSTRACT: Hydrocarbon dirillings are very expensive in the water depths greater than 400 m. Applica-
tions of some pre-drilling techniques are used to reduce the risks in the explorations. Most of these pre-
diriling techniques have been used in the TPAO-BP concession area of the Eastern Black Sea. For this pur-
pose, some of the geological techniques were applied by using Russian research vessel named Gelincik in
the Black Sea water depth between 267 m. and 2223 m. The techniques are followings: Deepsea dredging,
hard rock corring, soft rock corring, oil seep sampling and heat flow-geothermal gradient measurements.

Deepsea dreging and had rock corring were conducted on the outcrops of the Arkhanagelsky high
Most of the recovered rock samples consisted mainly of piroclastics and pelagic carbonates. Age dating indi-
cates that all samples are Upper Cretaceous and yougnger in age with an exception of one sample in Berria-
sian age.

Soft rock coring operations were conducted for 505 locations. The head space gas analyses of these
sediments indicate very high metan content. However, sediments recovered from gas doms, mud volcanoes
and basin adges contain wet gas indicating hydrocarbon presence.

Geochemical analyses of the Rize offshore seep (1102 m. water depth) concludes that this oil is
Upper Cretaceous - Tertiary in age.

Measured heat flow values are between 0.37-0.42 HFU.

Pre-dirilling hydrocarbon evaluatin techniques in the deep waters of Eastern Black Sea was success-
fuly conducted. Preliminary obtained informations confirms the presence of hydrocarbon in the basin.
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ARKHANGELSKI (ORTA KARADENIZ YUKSELIMI) iLE ORTA VE
DOGU PONTIDLERIN STRATIGRAFIK KORELASYONU

STRATIGRAPHIC CORRELATION OF CENTRAL PONTIDES AND ARCHANGELSKY RIDGE (MID.
BLACK SEA HIGH)

Metin YAZMAN TPAO Arama Grubu, ANKARA
Cetin MUMCUOGLU TPAO Arama Grubu, ANKARA
Ahniet F. ONER TPAO Arama Grubu, ANKARA
Sabri KIRICI TPAO Arama Grubu, ANKARA
Omer AKOZ TPAO Arama Grubu, ANKARA

0Z: Karadeniz, Pontid'lerde yiizeylenen Ust Kretase yash volkanik yayin gerisinde gelismis bir "Back-arc"
basendir. Igerisinde gok biiyiik miktarda sediman biriken Karadeniz tek bir havzadan degilde; kuzeybati-
glineydogu yonli bir sirtla (Orta Karadeniz Yiikselimi) ayrilan iki ayr basenden olusmustur. Orta Karadeniz
Yiikselimi'de Andrusov ve Arkhangelski Yiikselimlerinden olugur.

Arkhangelski Yiikseliminde 1992 yilinda TPAO/BP Ortaklif: kapsaminda bolgesel sismik hatlarla,
stratigrafik korelasyonun saglayabilmesi igin sert kayag rneklenmesi yapilmustir. Bu calismaya gore Ark-
hangelski Yiikselimi Pontidlerdeki Ust Kretase yash Yemislicay formasyonu esdegeri kalin bir volkanik-
volkanaklastiklerle ardalanan pelajik kiregtaslari ile Sogukgam formasyonu benzeri Berriasiyen yash
yamagta ¢okelmis pelajik kiregtagindan olusmustur. Bildiride Andrusov Yiikseliminin stratigrafisine de bir

yaklagimda bulunulacaktir.

ABSTRACT : Black Sea is a "Back-Arc" basin which is develop behind the Pontides volcanic arc in Upper
Cretaceous time. Blak Sea basin consist of Western and Easthern basins which is separeted by Mid Black
Sea High. Mid Black Sea High consist of Andrusov and Archangelsky Ridges.

Recently a hard rock sampling program has been done on the escarpment of the Archangelsky Ridge.
The aims of this study was stratigraphic ties of regional seismic lines and lithological prediction. The results
of the dredging indicate that Archangelsky Ridge consist of thick Upper Cretaceous Yemislicay formation like
volcanic and volcanoclastic sediments and Berriasian age pelagic limestone.
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RIZE SAHASININ TEKTONIK YAPISI VE HIDROKARBON
POTANSIYELI (SE KARADENIZ)

STRUCTURE AND HYDROCARBCN POTENTIAL OF RIZE AREA (SOUTH EASTERN BLACK SEA)

Metin YAZMAN TPAO Arama Grubu, ANKARA
Alexander GORSHKOV  TPAO Arama Grubu, ANKARA
Cetin MUMCUOGLU TPAO Arama Grubu, ANKARA

Haluk IZTAN TPAO Arastirma Grubu, ANKARA

OZ: Rize kiyiotesi Giircistan'daki Gurian Cokiintiisiiniin yapisal bir devamidir. Kuzey-dogu Pontid'lerde ve
Adjaro-Trialetian'de gok yaygin olarak yiizeyleyen Neotetis'in yitimi ile ilgili Orta Eosen yash ark volkanikle-
rini 4-5 km. kalinhigindaki Oligosen-Kuvaterner yasl kirntilar uyumsuzlukla orterler. Kirintili ¢okel istifi
icerisinde "¢amur-diyapir" yapis: tipikiir.

Uzun yillardan beri bilinen "Rize Petrol Sizintis1”, Rioni (Giircistan) Basenindeki petrol iretimi
sahanin petrol aramacilig1 yéniinden 6nemini arttirmaktadir. 1992 yazinda TPAO/BP Ortaklig1 kapsaminda
yapilan Deniz Dibi Tarama ve Ornekleme galismalarinda sizinti jeokimyasal amagh drneklenmigtir. CS-MS
calismalarina gore petrol Ust Kretase veya daha geng, erken olgun bir kaynak kayadan muhtemelen May-
kop'tan tiiremigtir. Cesitli yapisal ve stratigrafik kapanlarin bulundugu sahada rezervuar kayalan cesitli risk
faktorleri tagimaktadir.

ABSTRACT : Rize area is located on offshore prolongation of Gurian Trough which overlies northern flank
of Adjaro-Trialetian Paleogene volcanic zone. The trough is filled by thick (4-5 km.) Oligocene-Quaternary
terrigenous sediment which form linear diapir like folds.

Well- known Rize seep is the direct evidence of the hydrocarbon generation in the area. Recently this
seep has been sampled and dredged for geochemical purpose. Oil has been generated from early mature,
Late Cretaceous or Tertiary source rock, probably Maykop. There are several structural and stratigraphic
traps but reservoir rocks might carry some risk factors.
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GUNEYDQGU ANADOLU KUZEY ALANLARININ PETROL
POTANSIYELI

PETROLEUM POTENTIAL OF THE NORTHERN PROVINCES OF SOUTHEASTERN ANATOLIA

Yilmaz GUNAY TPAO Genel Miidiirliigii Arama Grubu, ANKARA
Remzi AKSU TPAO Genel Miidiirliigii Arama Grubu, ANKARA

OZ: Bu c¢alismada Giineydogu Anadolu Bolgesinde yer alan Arap Platformunun kuzeyinde, biri iist Kretase,
digeri Ust Miyosen'de yerlesen allokton siiriiklenim ortiileri altindaki otokton istifin petrol potansiyeli
aragtirilmigtir. bu amagla saha mostralarni ve kuyu verilerinden yararlanilarak Ust Kretase'de bolgeye
yerlesen Kogali- Karadut karmagiklar1 ve Hezan Grubu karbonatlarindan olusan birinci dilim alloktonlar ile
Ust Miyosen sonunda bélgeye yerlesen Bitlis, Pétiirge, Keban, Malatya metamorfikleri, Gulemen ofiyoliti,
Yiiksekova karmagigi, Ciingiis formasyonu, Maden karmagig1, Berit metaofiyoliti gibi allokton birimlerin
toplam kalinlik haritalan1 yapilmistir. Ust Kretase ve Ust Miyosen ana siiriiklenim dénemleri arasinda, Orta
Eosen 6ncesi olusan itki fayaln ile kuzey alanlarin etkilendigi, Ust Kretase birimlerinin kalinhiginda ve
olgunlasma degerlerinde anomalilere neden oldugu saptanmugtir,

Kahramanmarag-Hakkari arasinda kuzey-giiney yonlii secilen glizergahlarda, giineyde acilmig
kuyular, kuzeyde de pseudo kuyu olarak secilen noktalardaki jeolojik istif, yorenin jeoloji tarihi gozetilerek
diizenlenmis ve sonugta segilen noktanin beklenir Jeoloji kesitleri elde edilmistir. Toplam 27 noktada jeoloji
istifi irdelenmistir. Bu noktalar sunlardir;

1- Kesit : Narli-1, Nasirl, indere

2- Kesit : Haydarl1-2, Caglayancerit
3- Kesit : Inigdere, Hacimuhammet Dag1, Erkenek
4- Kesit : Halof-1, Sincik, Pétiirge
5- Kesit : Korudag, Ciingiis

6- Kesit : Abdiilaziz- 1, Guleman,
7- Kesit : Zengilan- 1, Hani

8- Kesit : Cirali-1, Kulp

9- Kesit : Papur-1, Sason, Boyluca-1
10- Kesit : Ozpinar-1, Hizan

11- Kesit: Kérkandil, Pervari

12- Kesit : Subasi- 1

Segilen noktalarin dolayindaki kaynak kaya ve hazne kaya ozellikleri gozoniine alinarak yapilan
degerlendirmeler sonunda; Ust Kretase allokton kalinliklarinin 2500-3000 m'yi gegtigi alanlar ile Ust Miyosen
allokton kalinliklarinin 2000 m'yi gectigi alanlarda, Arap Platformuna ait birimlerin petrol tiiriimiintin agir
olgun oldugu saptanmigtir. Allokton kalinliklarinin daha az gorildiigi ve kaynak kaya ile hazne kaya
sartlarinin uygun oldugu alanlar petrol potansiyeli olabilecek yerler olarak belirlenmistir.

ABSTRACT : This study concerns with the oil potantial of the sequence representing the northern edge of
the Arabian Paltform overlain by two allochthonous units placed on to the platform edge during Late
Cretaceous and Late Miocene tectonisms. Cretaceous allochthonous units includes Kogali-Karadut
complexes and the corbonates of the Hezan Group, Miocene allochthonous units consists of Bitlis, Potiirge,
Keban, Berit and Malatya metamorphics, Guleman ophiolite and Yiiksekova complex. To examine the oil
potantial of the authochthonous sequence first isopachous maps of the allochthonous units were drown. Than
along the selected profiles trending north-south between Kahramanmarag and Hakkari, actual well data in
the southern areas and pseudo-well data obtained from regional geologic sequence in the north has been
used. Between Upper Cretaceous and Upper Miocene overthrusting phases, pre middle Eosen overthrusts
resulted in the abnormal thickening of the upper Cretaceous units and consequently resulted in abnormal
maturation values in the northern areas.
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CUNEYDOGU ANADOLU KUZEY ALANLARININ KANTITATIF BASEN

AMALIZI SONUCLARI VE PETROL POTANSIYELI

THE RESULTS OF QUANTITATIVE BASIN ANALYSIS AND HYDROCARBON POTANTIALS IN
THE NORTH OF SE ANATOLIA

Remzi AKSU TPAO Genel Miidiirliigii Arama Grubu , ANKARA
Yilmaz GUNAY TPAO Genel Miidiirliigii Arama Grubu , ANKARA

OZ: Kantitatif Basen Analizi, giiniimiiz petrol aramaciliginda kullanilan tekniklerin-bugiin icin-gelebildigi son
kusag1 temsil etmektedir. Tiim yontem ve disiplinlerin sinerjistik bir biitiin igerisinde aramaciliga yonelik
kullaniligi sayesinde, "ne zaman", "ne kadar" "ne tip" hidrokarbon tiiretildigi ve bunlarn "nerede"
kapanlandig1 gibi sorulara, eldeki veriler dogrultusunda yanitlar verilebilmektedir. Basende olusan ve liretilen
hidrokarbon miktarlar arasindaki iligkiyi sorgulayarak da saha geligtirme ¢aligmalarina yoneliktir.

Inceleme alaninda Paleozoyik (Dadas Formasyonu) ve Kretase (Derdere, Karababa, Karabogaz
Formasyonlar1) yasli anakayalar bulunur. Petrol aramaciligs; sondaj hedefi ve olgunlagma yoniinden
derinligin, petrol ve kapanlarin olusum yasi yoniinden de zamanin bir fonksiyonu oldugundan bu
formasyonlarin derinlik ve zamana kargi hidrokarbon tiiretme potansiyelleri irdelenmistir. Caligmanin
sonuglarini toplu olarak gdstermek amaciyla, ySrenin ekonomik petrol ve gaz tabani haritalar1 yapilmig; her
bir anakaya icin aranacak hidrokarbonun cinsi ve dagihimi ile arama yapilmamas: gereken alanlar gésteren
hidrokarbon tiiriim potansiyel haritalar1 ¢izilmigtir.

Dadas Formasyonu Miyosen alloktonlan ile kaplt alanda agiri olgun; nap cephesinin Oniinde gaz,
Korudag- Sason hattinin giineyinde petrol tiiriim fazindadr.

Kretase yash anakayalar; Indere-Erkenek giineyi, Piitiirge-Giileman-Kulp-Sason-Hizan-Hakkari
kuzeylerinde Miyosen alloktonlan ile ortiilii alanda asir1 olgun; bu zonun giineyinde ise Kahramanmaras-Kulp
arasinda Miyosen alloktonlari sifir hattiyla sinurh kusakta ve Kulp-Hakkari yoresinde dar bir kusak halinde
gaz zonunda; daha giiney alanlarda ise petrol tiirlim fazindadr.

Alloktonlarla ortillii bu kuzey kusakta minimum degerlerle yapilan hesaplama sonucunda, toplami en
az 1.1. milyar ton serbest hidrokarbon bulunmay1 beklemektedir.

ABSTRACT: Quantitative Basin Analysis represents the latest generation of petroleum exploration
techniques. Using available data and utilizing methods of all related disciplines, questions such as where,
when, waht type and how much hydrocarbons have been generated and where they have been trapped can
now be answered.

Paleozoic (Dadas Formation) and Cretaceous (Derdere, Karababa and Karabogaz Formations)
source rocks are found in the northern parts of the Southeast Anatolia. Hydrocarbon generation potentials of
these source rocks versus depth and time were plotted. Economically producible oil and gas base maps of
the region were drawn. In addition, hydrocarbon type, distrubition and prospective areas were mapped for
each of the formations.

The results indicate that as a source rock, the Dadas Formation is overly mature in the area covered
by Miocene allocthonous units; it is in gas generating phase in front of the nappes and in oil generating phase
to the south of Korudag-Sason line. .

The Cretaceous source rocks are overly mature to the south of Indere-Erkenek and to the north of
Piitiirge-Giileman-Kulp-Sason-Hizan-Hakkari line in where the whole area are covered by Miocene
allocthonous units. To the south of the above area in the line between Kahramanmarag and Kulp, to the limit
of Miocene allocthonous units, they are in gas generating phase. This phase continues as a narrow belt
between Kulp and Hakkari. Further south, these rocks are in oil generating window.

Calculation using minimum values indicate that this northern belt hides at least 1.1. billion tons of free
hydrocarbons which await discovery.
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TRAKYA HAVZASI OLiGOSEN DELTA SEDIMANLARINDAKI
STRATIGRAFIK KAPANLAR _

STRATIGRAPHIC TRAPS IN OLIGOCENE DELTA OF THE THRACE BASIN, NORTHWEST TURKEY

M. Zihni AKSOY TPAO Arama Gurubu, ANKARA

OZ: Kuzeybati Tiirkiye'deki Tersiyer Trakya havzasinda iki ana sediman depolanma ortami gézlenmektedir.
Alttaki sedimanlar Eosen sonuna kadar denizalti yelpazeleri olarak tiirbiditik akintilarla derin deniz ortam-
larinda ¢okelmislerdir (ortalama 3500 m. kalin) Ustteki Sedimanlar ise Oligosen boyunca bir delta kompleksi-
nin degigik as ortamlarinda ¢okelmislerdir (ortalama 2600 m. kalin). Bu ¢alisma iistteki delta sedimanlar
lizerine yogunlastinnlmustir.

Delta sedimanlarinin depolanmasi, ¢okelme hizinin sedimantasyon hizindan fazla olmasi nedeniyle
Trakya havzasimn Oligosen baginda yeterli sighifa ulagmasi sonucunda baglamistir. Kompozit kuyu loglari
ve GR-SONIK loglar1 kullanilarak delta sedimanlari iiste dogru tane irilesmeli 13 ¢okel donemine
ayrilmuslardir. Trakya havzasinin kuzeybatisinda incelenen 37 kuyudaki GR-SONIK loglarinda gézlenen bir
tiif seviyesi Datum olarak kullanilarak bu ¢okel donemleri 7 stratigrafik kesitte korele edilmislerdir. Bu kore-
lasyon gostermektedir ki deltanin ilerlemesi kuzey, kuzeybati ve batidan giiney, giineydogu ve doguya
dogrudur. 37 kuyunun ¢alistimasindan elde edilen veriler kullanilarak her ¢6kel déneminin litolojik ayirimi ve
kum orami haritalar gerceklestirilmistir. Bu bilgiler ve her bir ¢okelim déneminin kalinlik dagilimlarindan
¢aligma alaninda bir¢ok yeni arama sahalari belirlenmistir.

ABSTRACT : Two main depositional environments are recognized in the Tertiary sedimantary Thrace
Basin which is located in northwest in deep marine environments by turbidity currents as submarine fans
(app. 3500 m thick) until the end of Eocene. At this time, the rate of subsidance was higher than the rate of
sedimentation. The upper sequence of sediments were deposited in various subenvironments of a deltaic
complex (app. 2600 m thick) throughout the Oligocene. This study has focused on the upper sequence of se-
diments.

Deltaic deposition started in the beginning of Oligocene when the environment of deposition became
shallow as a result of the higher rate of sedimentation than subsidance. Deltaic sequence has been divided
into 13 coarsening upward depositional cycles by using the method of "well log sequence stratigraphy".
These cycles have been correlated in 7 stratigraphic sections flattened at a tuff level as marker datum obser-
ved in GR-SONIC logs of 37 wells located in the north-western part of the Thrace Basin. These correlations
show that progradaiton of the delta is from north, northwest and west to south, southeast, and east. Using
mainly GR-SONIC and composite logs as well as other data (logs, cores) obtained from 37 wells studied, lit-
hological separations and sand ratios of each cycle have been determined. Based on these determinations
and thickness distributions of each cycle in the deltaic sequence, many exploration areas are delineated in
the study area in which stratigraphic traps may have th most potential.
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Geological successions were evaluated at total number of 27 points that geologic profiles given below
were examined .

1- Profile : Narli-1, Nasirli, Indere

2- Profile : Haydarli-2, Caglayancerit

3- Profile : Inisdere, Hacimuhammed Dag1, Erkenek

4- Profile : Halof-1, sincik, Potiirge

5- Profile : Korudag, Ciingiis

6- Profile : Abdiilaziz-1, Guleman

7- Profile : Zengilan-1 Hani

8- Profile : Cirali-1, Kulp

9- Profile : Papur-1, Sason, Boyluca-1

10- Profile : Ozpinar-1, Hizan

11- Profile: Koérkandil, Pervari

12- Profile : Subagi-1

As a result of the reservoir and source rock evaluation of the selected points, oil generation of the
units belonging to the Arabian Platform is found to be overmature in areas where the thickness of Creta-
ceous and Miocene allochthons are more than 2500-3000 m. and 2000 m. respectively. The sites that may
have oil potential were determined in areas where the allochthons are less thick and source rock and reser-

voir conditions are suitable.
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GULEDAR BARAJI DERIVASYON TUNEL GUZERGAHINDAKI
(CUBUK, ANKARA) KAYA BIRIMLERININ
MUHENDISLIK JEOLOJiSi iNCELEMESI

ENGINEERING GEOLOGICAL INVESTIGATION ON THE ROCK UNITS ALONG THE DERIVATION
TUNNEL ALIGNMENT OF THE GULEDAR DAM (CUBUK, ANKARA)

Aydin OZSAN Ankara Universitesi Fen Fakiiltesi,. Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Bu calisma ile, Giiledar Barajinin yapimina baglamadan 6nce agilacak derivasyon tiinel giizergahindaki

kaya birimlerinin jeolojik ve jeoteknik &zellikleri saptanmustir. Tiinel giizergahi ve dolayinda baslica iki forma-
syon yiizlek verir. Triyas yagh Giiledar Formasyonu, volkanik ve metamorfik kayaglarin igindeki Permiyen-
Karbonifer yasl kiregtasi bloklarindan olusur. Bu formasyon iizerine agisal uyumsuzlukla gelen Sirkeli For-
masyonu az tutturulmug ve tutturulmamg gakiltagi, kumtas, miltas: ve kil seviyelerini icerir. Q ve Jeomeka-
nik - RMR sistemlerine ait kaya siniflamalari, tiinel giizergahindaki kaya birimlerinden bulunan jeoteknik pa-
rametrelerden ¢ikanlmistir. Giiledar Baraji derivasyon tiinelindeki kaya birimleri igin farkli destek kategorileri

Onerilmistir.

ABSTRACT: In this study, the geological and geotechnical properties of the rock units along the derivation
tunnel alignment were evaluated before construction of the Giiledar dam. The main two formations crop out
on the tunnel alignment and its vicinity. Giiledar formation in Triassic aged consist of volcanic and metamorp-
hic rocks with the Permian-Carboniferous limestone blocks. Sirkeli Formation which overlay Giiledar Forma-
tion unconformably consist of weakly consolidated and unconsolidated conglomerate, sandstone and siltsto-
ne with clay interclations. Q and Geomechanical-RMR rock classifications were made by using the
geotechnical parameters evaluated from the rock units of the tunnel alignment. The different support catego-
ries have been proposed for the rock units of the derivation tunnel of the Giiledar dam.
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MUHENDISLIK JEOLOJISI OTURUMU - | -

KAYA SEV YUZEYLERININ KORUNMASINDA YENi VE MODERN
TEKNIKLER GEOGRIDLER VE BITKILENDIRME

NEW AND MODERN TECHNIQUES FOR PROTECTING THE ROCK SLOFES GEOGRIDS AND
VEGETATION

H. Recep YILMAZ D.E.Univ. Miih.,Mim Fak. Ingaat Mith. Bél. Bornova, [ZMiR

OZ: Kaya yiizeylerindeki don ve ayrigma etkileri pargalanma ve kaya diigmelerine neden clur. Ozellikle kaya
sevler, yerlesim sahalarina, karaycllart veya demiryollarina komsu iseler, kirtk kaya pargalarimin diigme riski
kaya sev yiizeylerini geogrid aglarla orterek kontrol altina alinabilir. Yakin mesafelerle kaya yiizeylere
yapilan ankrajlar, gevsek ve kirik kaya pargalarimin grid donati altinda korunmasini saglar. Aynca kink kaya
pargalanimin kaya yizii ile grid aglar arasindan kontrollu olarak diismeleri de saglanmis olur.

Sevlerin stabilitesinin bitkilendirme yontemi ile arttinlmast da yeni bir tekniktir. Yapilan pek ¢ok
laboratuvar ve saha aragtirmas1 sonunda gesitli bitkilerin, ¢imlerin, calilik veya agaclarin koklerinin
derinlikleri, dayammlar1 ve konsantrasyonuna bagh olarak ozellikle sig, translasyonel kayma ve go¢melere
kars: sev stabilitesine direkt katka sagladiklan gosterilmistir. Bu olumlu etki zemininin kokler ile mekanik
olarak donatilandinlmasindan ve bitki terlemesi ile artan zemin emmesinin tesirinden kaynaklanir.

Bu caligmada Ingiltere ve ltalya'daki uygulama 6rnekleri ile ozellikle kaya diismelerine karsi korunma
yontem ve kurallar1 sunulacak olup, daha sonra bitkilendirmenin fiziksel etkileri ile kayma mukavemetine
etkileri, en 6nemli 6zellik ve fonksiyonlar, dik ve sarp kaya sevlerin stabilizasyonu incelenecek, ayrica kaya
sevlerde bitkilendirme potansiyelinin arttiriimast igin uygulanabilecek yontemler agiklanacaktir.

ABSTRACT: Weathering and frost action on 10ck faces often lead to spalling. When these are adjacen to
public areas, roads and railways, the hazard of falling fragments may be controlled by cladding the face with
geogrids. Closely spaced anchors ensure that the giid retains loose fragments. Alternatively, wider spacing
will channel the debris in a controlled fall between the 1ock face and the grid.

The enhancement of slope stabilitiy by vegetation is also a new technique. The work of several fild
and laboratory researchers shows that the depth, strength and concentration of roots of grasses, shrubs and
trees are such that they car contribute directly to the stability ot slopes with respect to shallow translational
failures. This beneficial action arises primarly from the mechanical reinforcement of soil by roots and the
increased soil suction resulting from plant transpiration.

In this study; especially the protection procedures anad rules against rock falls will be presented with
applications in England and Italy and later, the pbysical effects of vegetation, and the effects on soil strength,
the salient properties and functions of vegetation, stabilisation of cliffs and rock faces will be examined with
the techniques for increasing the potential for vegetation on rock faces.
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KARASU CAYI (ERZURUM-ASKALE).AL‘I"JVYYONLARININ BETON
AGREGASI OLARAK KULLANILABILIRLIGI

SUITABILITY OF THE KARASU RIVER (ERZURUM-ASKALE) ALLUVIALS FOR CONCRETE AGG-
REGATES

Mahmut MUTLUTURK ~ Akdeniz Univ. Isparta Miih. Fak. Jeoloji Boliimii, ISPARTA

OZ: Bu calismada Trabzon-Erzurum karayolunun Kopdaglari mevkiinde agilmas1 diisiiniilen Kopdag:
Tiinelinin ingaasi halinde betonda kullamilacak agrega malze.mesinin yer ve nitelikleri belirlenmeye
¢aliglmugtir. Karasu Cay: aliivyonlan tiinel giizergahina en yakin agrega ocagidir. Bu cay iizerinde iki bélge
belirlenmis 24 numune, 21 gézlem kuyusu agilmis, ayrica ayn1 bolgede yeralan Karasu Cay1 eski
aliivyonlartnin da uygunlugunu aragtirmak icin 3 yarma ve 3 gbzlem kuyusunda gerekli incelemeler
yapilmustir. Ortalama derinlikleri 2 m. olan numune ve gézlem kuyularinda, gereglerin devamliliklar ve ye-
raltisu seviyesi gozlenmistir. Numune kuyularindan alinan geregler, fiziksel ve mekanik deneylere tabi tutul-
mus, tiim sonuglar bilgisayarda degerlendirilerek, her bélgenin ortalamalari hazirlanmgtir,

Bulunan sonuglarin genel degerlendirmesi yapilarak, agrega icin fiziksel yOnden en uygun bolge belir-
lenmigtir. Belirlenen en uygun bdlge ile ilgili beton kanisim hesabi yapilmus ve bir fikir vermesi agisindan 16
adet silindirik beton imal edilerek sonuglar degerlendirilmistir.

ABSTRACT: In this study, the location and the characteristics of aggregates in the concrete material of the
Kopdag1 Tunnel that is planned to be excavated in Kopdag: area of the Trabzon-Erzurum highway are deter-
mined. Alluvials of the Karasu river are the closest aggregate area to the tunnel location. In these alluvials,
two regions are selected and 24 sampling and 21 observation wells are opened. In addition, in the same area,
to perform the necessary investigations of old alluvials, 3 slope and 3 observations wells are used. In the
sampling and observation well of 2 meter average depth, the continuity of aggregates and ground water level
are observed. On the materials collected from the sampling wells, various physical and mechanical experi-
ments are performed. Then the results are evaluated by a computer programme to find the representative
averages of each region.

Based on the findings from the experiments, the best region, containning the aggregates of relatives
the best physical properties is determined. For this region, a concrete mix design is verified on 16 sylindirical
concrete on samples.
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SEKiZ KATLI, UC UNITELI MANISA OGRETMENEVI INSAATINDA
UYGULANAN SONMUS KIiRECTOZU ILE ZEMIN ISLAHI

SOIL IMPROVEMENT WITH LIME STABILISATION APPLIED IN THE AREA OF MANISA
TEACHERS HOUSE BUILDINGS UNDER CONSTRUCTION WITH EIGHT AND THREE BLOCKS

Nuran UNSAL Bayndirlik-Iskan Miidiirliigi, MANISA

OZ: Manisa Ogretmenevi ingaatinda yeraltisuyu ¢ikan, yigma dolgu nitelikli zeminde, jeolojik etiid yapilarak
temel zemin sondajina karar verildi. Sondaj neticesinde zemin 1slahina gidildi. 3,45 m kalinlifindaki zemin
kaldinilarak, 2,2 1t/sn debili yeraltisuyu saptandi.

Mayis 1992'de uyguladigimiz sénmiis kiregtozu stabilizasyonu Tiirkiyede zemin iyilegtirmesinde ilk
uygulanan ¢alismalardan olup elek analizi degerleriyle orantili olarak uygulanan bu yontemle yeraltisuyu
tamamen kaybolmusg, saglam bir dolgu {iretimi yapilmustir.

ABSTRACT : After completing the geological investigation, it was planned to carry out a detailed subsoil
investigation on the existing area which was formed with artificial fills and had ground water at 3,45 meters
level below. After the boring and field tests were completed it was seen that a soil improvement was
necessary to prevent this ground water problem with a quantity of 2,2 litres per second.

This soil improvement program which was carried out by adding lime into the clayey subsoils in May,
1992, is one of the first applications, and after this, an impermeable stratum was obtained which prevents the
rising of ground water and a succesful and controlled compacted fill production was achieved.
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C- 26 Mayis 1992 - Manisa Ojretmenevi
Zemin islah sonrasi sikigtirma iglemi.

D-  1Haziran 1992 - Manisa Ogretmenevi
Zemin islaht sonrasi 10 cm. lik Grobeton evresi.
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2Mart 1992 - Manisa Ogretmenevi.

Zemin islahi éncesi, islah yapilmadan temel atma ¢abasi bagarisizlikla sonugland:. Kiregtagi stabili-
zasyonu ile zemin kurutuldu.

8Mayis 1992 - Manisa Ogretmenevi.
Zemin islahi éncesi

13
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MANISA OGRETMENEVI INSAATI ICIN TEMEL ZEMINDE YAPILAN
SONDAJLAR VE ARAZI STANDART PENETRASYON DENEYLERI

THE BORINGS AND SPT TESTS CARRIED OUT IN THE AREA OF MANISA TEACHERS HOUSE.
Nuran UNSAL Bayindirlik-Iskan Miidiirliigii, MANISA

OZ: Sozkonusu ingaat zemininde jeolojik etiid neticesi, sondaja gerek duyularak yerleri lokasyon planinda
gosterilen 5 yerde Rotary sistemle temel sondajlart yaptirilmagtir,

Sondaj sirasinda, zemin dayanim parametreleri tespiti igin standart Penetrasyon deneyleri yapilmigtir.
Deney sonuglari; tagima giicii ve oturma hesabr igin degerlendirilmis ve zemin emniyet gerilmesi
saptanmugtir. Ayrica, sondaj ve laboratuvar galismas: sonucunda radye temel sistemi, derin hafriyat ve uygun
zemin 1slah1 segimi Snerilmis ve kurumumuzca uygulanmigtir,

ABSTRACT: After a geological investigation carried out in the area under consideration, the results of this
investigation were necessitated the additional mechanical borings which were carried out by using the
Rotary system on five locations shown in the location plan.

During the borings the SPT tests were also carried out in order to determine the strength parameters.
The whole tests results were used to evaluate the bearing capacity and settlement calculations and to
determine the allowable bearing capacity.

In the end; after the borings and laboratory tests were completed deep mat foundation system and an
appropriate soil improvement was suggested and applied by our instituon.
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YUKARI ORTA AMANOSLARIN GENEL JEOLOJISI VE BOLGENIN
MUHENDISLIK JEOLOJISINE ETKISI

GENERAL GEOLOGY OF THE UPPER CENTRAL AMANOS AND ITS INFLUENCE ON
ENGINEERING GEOLOGY OF THE REGION

Ilyas YILMAZER Dar Miih. Mis. A.S. ADANA
Ferudun ERHAN Dar Miih, Miig. A.S. ADANA
Tevfik HO§ | Dar Miih. Miis. A.S. ADANA
Ali H. BASTEKIN Dar Miih. Miis. A.S. ADANA
Aziz ERTUNC Cukurova Univ. Miih. Fak. Jeoloji Miih. Bolimii ADANA

OZ: Orta Amanoslarin genel jeolojisi diger boliimlerine yapisal ve litolojik agilardan 6nemli benzerlik
sunmaktadir. Bu boliim miihendislik jeolojisi agisindan oldukg¢a 6nemlidir. Yaklagik 70 yillik demiryolu, E24,
tasarlanan demiryolu, potrol boru hatlari, otoyol ve benzeri miihendislik yapilart bu béliimde yeralmaktadir.

Bu dag kusag1 seyl ve camurtag: gibi tortul kayalardan degil, fillit, kayraktagi, iridokulu-esboyutlu sist,
hematit sist ve metakuvarsit gibi bagkalagmis kayalardan olugmaktadir. Anakayag tiiriiniin yanlig
belirlenmesi 6zellikle otoyol giizergahi (gegkisi) belirlenmesi doneminde geri doniigii olmayan yanlighiklara
neden olabilmektedir. Ornegin hematit gistin elastik modiilii Seyl ve ¢camurtagininkilerden yaklagik 50 kat
daha biiyiiktiir. Biiyiik 6lgekli miihendislik yapilarinin én proje devrelerinde miihendisler genellikle anakaya
tiirlerini (tortul, bagkalagim ve korkaya) goziintinde bulundururlar. Seylli birimler iginde uzun (> 2 km) otoyol
tiineli yapmak oldukga zor ve pahaliyken metadetritikler igerisinde yapilan ~6 km uzunlugundaki tiinel halen
calismaktadir. Girig ¢ikiglart diginda kaplamasiz olan bu tiinel 5 giddetinden daha biiyiik depremlerin oldugu
noktalara 10 km'den daha yakindir.

KDK-GBG dogrultusunda uzanan bu dag kusag: batida Cukurova havzasi ve doguda Hatay-Karasu
ovasi ile sinirlanmigtir. Bolgenin giincel tektonigi daha g¢ok doguda Arap-Avrasya carpigmasinin etkisi
altindadir. Yiiksek dag sirast oldukga belirgin tek yonlii jeolojik yapilar sunmaktadir. Ters, yiiksek acili
bindirme, ve bindirme faylari, tabakalanmalar, gistoziteler ve sikistirma eklemlerinin hemen hepsi KB'ya
egimlidir. Ayrica devrik, bakigimsiz ve siireklenme kivrimlarinda etken sikistirma kuvvetlerinin KB'dan
GD'ya oldugunu gostermektedirler. B

Bir bolgenin hidrojeolojisi kaya tipleri ve yapisal jeolojisiyle yakindan iligkilidir. Ozellikle yeraltisuyu
durumu ve siireksizlik konumlarinin, miihendislik projelerinin her agamasinda gozoniinde bulundurulmasi
gerekmektedir. Bagkalasim kayalarini seyl, tek yonlii yapilan ise simetrik antiklinal olarak tanimlamak bu
dag asan otoyol ve diger mithendislik yapilarimin tasarimini olumsuz yonde etkilemistir.

ABSTRACT: General geology of the Central Amonus shows similarity with the rest especially from
structural and lithological respects. This portion has great importance when engineering geology is
concerned. About 80 years old railway, E 24, proposed railway, pipelines, motorway, and some other large
engineering structures have been located over this area.

The mountain belt comprises metadetritic rocks rather than sedimentary rocks such as shale and
mudstone. Phyllite,slate, porphyroblastic schist, granobiastic schist, hematite schist, and metaquartzite are
the common rock types. Confusion of the main rock types has caused detrimental mistakes mainly at route
location phase. As an example, elastic modulus of hematite schist is 50 times gereater than that of shale and
mudstone. Engineers take niain rock types and structures into account at the prepreliminary and preliminary
stages of large engineering projects. It is quite difficult to support a long (>2 Km) tunnel in a shaly unit at
logical prices. However, 80 years old and ~6 km long railway tunnel in this metamorphic unit, still works
even without support beyond the portal locations, while several earthquakes (mag. >5) have been recorded
very close (< 10 km) to the tunnel alignment.

The mountain belt trends in the direction of NEN-SWS along the eastern coast of the Mediterranean
Sea. It is bounded by a sinistral lineament and Cukurova basin on eastern and western sides respectively.
The neotectonic frame of the region has been influenced mainly by Arabian-Eurasian collision to the east. It
exhibits a very distinct homoclinal structures. Particularly reverse, high angle thrust, and thrust faults,
beddings, schistosities, and compressional joints are almost all dipping NW. Furthermore, overturned,
recumbent, asymmetrical, and drag folds also indicate that the mountain belt has been formed under the
active compressional forces which have acted from NW to SE.

Hydrogeolgy of a region is basically dependent on main rock types and structural geology. Particularly,
discontinuity attitudes and groundwater condition should be considered at every stage of a design. The
improper identification, (the metadetritic unit & distinct homoclinal structure had been identified as shaly unit
& symmetrical anticline respectively), has adversely affected the design of the motorway and other
engineering structures across the mountain range.
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KARBONATLI KAYACLARDA AGREGA (KIRILMIS KAYAC) .
KAYNAKLARININ DEGERLENDIRILMESI: BERKE BARAJ YERI

(ADANA)

EVALUATION OF THE POTENTIAL CRUCHED ROCK SOURCES IN CARBONATE ROCK OF THE
BERKE DAM SITE (ADANA)

Cengiz YETIS Gukurova Univ. Miihendislik Fak. Jeoloji Miih. Boliimii, ADANA

OZ: Berke Baraj yeri ve gevresi bolgede Ceyhan nehri boyunca tabii afrega malzemesi igermemektedir.
Kemer baraj yapimi planlandi: yénle 6nemli miktarda agraga malzeme ihtiyaci s6z konusudur. Bu nedenle
gerekli agrega malzemenin Berke baraji bent yeri boyunca yizeyliyen Mesozoyik karbonatlarindan
saglanabilecegi diistiniilmektedir. Yamagclarin temizlik kazisi ile elde edilen malzemenin kinlip elenmesi ile
bu gereksinimin dnemli dlgiide ¢oziilebilecegi diisiiniilmektedir. Yamaglarin temizlik kazis1 ile elde edilen
malzemenin kinlip elenmesi ile bu gereksinimin nemli 8lciide c¢oziilebilecegi diisiiniilmektedir,

Bu nedenle Berke baraj yeri boyunca derlenen 30 adet olciilmiig stratigrafi kesiti numunesinden
Alizarin Red S ile boyanmig (Dickson, 1965) ince kesitler/ gipsler hazirlanarak kalsit/dolomit ayird:, dolomit
kristal boylar1 ve karbonat petrografisi ile kil mineralleri incelenmigtir. Incelenen 6rneklerde kil minerallerinin
kit olmasi nedeniyle kil minerali tiirleri icin XRD ydntemine bag vurulmustur,

Berke baraji bent yerinde bolgesel yapi ile uyumlu olarak katmanlanma dogrultusuna paralel olarak
ciZilen X-XI hattinin akig agagisinda bulunan ve géreceli olarak istifin daha iist kesimlerini olusturan D 1-16
no'lu drnekler daha cok kristalize kiregtagi yapiliglidir. Seyrek dolomit arakatmanlar olagandir. Ornekler cok
kit SO, igerirler.

X-X1 hatimin akig yukarist ve géreceli olarak istifin taban b&liimiinii olusturan D 17-30 no'lu drnekler
daha ¢ok dolomitik olmak egilimindedir.

Orneklerde XRD tamitimlari ile kaolinit, kit paligorsit ve simektit belirlenmis olup paligorsit miktan
dolomitik kayaglarda artmak egilimindedir.

Ozellikle killi, ince kristalen dolomitik kayaclarin alkali agrega reaktivitesinin kontrol edilmesi
gerekmektedir.

ABSTRACT : Berke Dam Site and Surounding area comprise 1o natural aggregate material along the
Ceyhan river. Hence, the required crushed rock could only be obiained from Mesozoic carbonates, cropping
out along the Ceyhan river at the Beke Dam Site.

For this reason, 30 samples were collected from preselected levels along the northern river side, Thin
sections and chips were stained in orter to determine the presence of dolomite/calcite ratio and relative
crystal sizes under the microscope. Clay content were determined by XRD.

Laboratory study results indicate that :
The upper part of sequence consist mainly of crystalline limestone with some dolomite interbeds

(Sample No 1-16). There are very little amount of SO L

Dolomite is the essential constitute of the lower part of the section (Sample No : 17-30).
Samples include kaolinite and minor amount of paligorsite and smectite. Paligorsite percent increases
in dolomitic levels.

Dolomite crystal size varies in a large spectrum.

The D 1-16 samples were picked up from the downstream side where the X-X1 line crosses the river.
These samples confirmed the presence of potential limestone. However, alkali agregate .reaction of the clay
mineral bearing fine crystalline dolomite should be analysed. '
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MERSIN-TARSUS-POZANTI ARASININ MUHENDISLIK JEOLOJISI
UZERINE

ABOUT THE ENGINEERING GEOLOGY OF THE MERSIN-TARSUS-POZANTI REGION

Ilyas YILMAZER Dar. Miih. Miis. A.S. ADANA
Tevfik HOS Dar. Miih. Miis. A.S. ADANA
Ferudun ERHAN Dar. Miih. Miis. A.S. ADANA
Ali H. BASTEKIN Dar. Miih. Miis. A.5. ADANA
Aziz ERTUNC Cukurova Univ. Miih. Fak. Jeoloji Miih. Béliimii ADANA

OZ: Tekir, Tarsus ve Mersin arasinda 140 km uzunlufunda otoyol ve baglantilar1 yapilmaktadir. Otoyol
geckisi, etken olan Ecemis fayini, yer yer kesmekte veya parelel uzanmaktadir.

Otoyol, kuzeyden giineye, Eosen yasli Tekir Formasyonu (Et), Alt Miyosen yash Giilek
Formasyonun (Mig) Alt Uyesi (Migl), Camalan1 Formasyonu (K¢) olarak adlandirilan, Mesozoyik yash
birim Mig'nin Orta ve Ust Uyeleri, Ust Miyosen yasli Berdan Formasyonu (Mib), Kalis, ve giincel ¢okeller
(Qt, Qa ve Qc) igersinden gegmektedir.

K¢. otoyol boyunca, degisik yaslardaki allokton kirectasi kiitleleriyle karakterize edilmektedir.
Rekristalize ve kiitlesel olanlan derin vadili ve dik yamagh yiizey sekilleri olusturmustur. Miltast -cakilkaya
ardalanmasindan olusan Et daha c¢ok orta dayammli seviyelerden olusmaktadir.

Migl esas olarak taban ¢akilkayasi, kumtag1, miltas: kalkerli ¢camurtagi ve kiltas1 ardalanmasindan
olusur. Yeraltisuyunun varlifinda ozellikle killi seviyeler biiyiik ©Olgekli duraysizlik sorunlar
yaratabilmektedir. Migm Migl-Migu arasindaki gecisi olusturmaktadir. Kalkerli g¢amurtas,
kalsilutit-kalkarenit, fosilli kiregtag1 ve killi kirectagi ardalanmasindan olusur. Kalkerli camurtas: seviyeleri
suyun varlifi durumunda 8nemli duraysizlik sorunlan gikarabilmektedir. Migu resifal kiregtaslari, kalkarenit,
mikritik kirectaglar ve fosilli kiregtaglarini igerir. Tabaka diizlemleri dalgali olup giineye egimlidir.

Mib daha yash birimleri uyumsuz olarak tizerler. Kiltagi, ¢camurtasi, miltagi, kumtasi, ¢akilkaya,
otobres ve Ozellikle yagli kiregtagi yamaglarina c¢okelen killi ve fosilli kiregtaglar1 birimin esasini
olusturmaktadir. Algitagi tabakalari iceren jipsli iiye Tarsus'un dogu kesimindeki kapali havzada
gézlenmektedir. Kaya dayanimi agin1 zayiftan orta dayanimliya degismektedir.

Qk, ozellikle Tarsus-Mersin arasinda olmak iizere pek ¢ok yerde duraysizlik sorunlari yaratmaktadir.
Yumusakgen bileseninin kalik kesme dayanimu oldukga diisiiktiir. (¢ < 10, C<20 kPa). Teras ¢okelleri (Qt)
genelikle kaligleserek veya yeniden g¢imentolanarak orta kalite kaya 0zelligi kazanmigtir. Qc'nin kalinlig: yer
yer 30 m"yi agmaktadir.

Bazi edilgen kaymalar Ecemig fay zonundaki etken faylardan etkilenmistir. Kaymalarin pek ¢ogu
siireksizlikler ve dokunaklar tarafindan kontrol edilmektedir. Bu nedenle yarma yamagc tasariminda kinematik
incelemeler yaygin olarak kullanilmigtir.

ABSTRACT : A 140 km long motorway and relevant links between the towns Tekir, Tarsus, and Mersin
are being constructed. The alignment crosses and in places goes along the Ecemis fault zone which is an

active one.
The motorway, from north to south, takes place in and over the Eocene aged Tekir Formation (Et),
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Lower Member (Migl) of the Lower Miocene aged Giilek Formation (Mig), Mesozoic unit which is named
as Camalam Formation (K¢), Middle and Upper Members of the Mig, Upper Miocene aged Berdan
Formation (Mib), Caliche (Qk), and Recent deposits (Qt, Qa, and Qc).

The K¢, here, is characterized mainly by allochthonous carbonates diverse in age. Recrystallized and
massive components created rugged topography and steep slopes, even cliffs. The Et comprises siltstone to
conglomerate alternation. Moderately weak rocks constitute majority of the unit.

The Migl consists mainly of basal conglomerate sandstone, siltstone, calcareous mudstone, and
claystone alternation. Particularly the clayey levels have noticeably unstable ground conditions in the
presence of groundwater. Migm is a transitional unit between Migl and Migu. Calcareous mudstone,
Calcilutite-calcarenite, fossiliferous limestone, and argillaceous limestone are essential constituents of the
unit. Calcareous mudstone levels control the stability under wet condition. Migu is made of reef limestone,
calcarenite, micritic limestone, and fossiliferous limestone. Bedding planes are rough and gently dipping
south.

The Mib unconformably overlies the older units. Alternation of clayston, mudstone, siltstone,
fossilifeorus mudstone, sandstone, conglomerate, and various kind of limestones especially over the
paleohilslopes comprising carbonates, constitutes the essential part of the unit. Gypsifereous member
including some gypsum layers, crops out at eastern part of the Tarsus where bounded by high Migu hills at
northern side which prevented fresh water income. Rock substance strength varies from extremely weak to
moderately strong.

The Qk, especially between Tarsus and Mersin, is one of the main concern from stability point of
view. The softpan component has very low residual shear strength (<10 and C<20 kPa).

Terrace deposits (Qt) are usually calichified or recemented to yield medium quality rock. Thickness of
Qc may exceed 30 m in some slide areas.

Some of the potential slides have been influenced by active faults in the Ecemis Fault zone. The most
of the landslides are related to contacts and persistent discontinuities. Therefore, kinematic analyses have
extensively been used to design cut slopes.
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MADEN YATAKLARI OTURUMU -I-

ALT MiIYOSEN VOLKANIZMASINA BAGLI Mn YATAKLARI
(CEYHAN-ADANA)

Mn DEPOSITS RELATED TO LOWER MIOCENE VOLCANISM (CEYHAN-ADANA)

Murat ERDEMOGLU Inénii Universitesi, Maden Miihendisligi Boliimii, MALATYA
Servet YAMAN Gukurova Universitesi, Jeoloji Miihendisligi Bolimii, ADANA

OZ: Bu galigma Ceyhan-Adana giineyindeki Cevretepe manganez yataklarimin kokenini incelemektedir.

Yataklan icerisinde bulunduran Misis Karmasig1 genelde tektonosedimanter iki birimden olugmustur:
Alt Miyosen yagh Isali Formasyonu ve Orta Miyosen yaghh Karatag Formasyonu, iigiincii yerel birim
Kizildere Formasyonu (Tortoniyen) ise boélgenin giiney kesimlerinde yiizeylemektedir. Karmagik, Pliyosen
-Kuvaterner sediman ve bazaltlartyla tamamlanmaktadir,

Cevher yatakalr1 birgok bagimsiz zonlar halinde Isali Formasyonu spilitleri icerisinde yeralmaktadir,
XRD ile saptanan ana cevher minerallari manganit, hausmanit, hematit, manyetit, biksbiyit, jakopsit,
partritgeit, franklinit ve pirolusittir. Ortalama Fe/Mn oranimnin 1.86 oldugu cevherde ayrica % 14.92 SiO2, %
0.18 Al ve 1355 ppm Cu tayin edilmistir.

Sahip oldugu jeoloji, parajenez ve kimyasiyla Cevretepe manganez yataklarinda cevherlesme ile
spilitler arasinda bir baglanti oldugu sonucuna vardmistir. Yataklarin olusumuna yol agan basghica etken Alt
Miyosen de yay gerisi havzada meydana gelen derin deniz dibi volkanizmasidir.

ABSTRACT: This study investigates origin of the Cevretepe manganese deposits appearing at the south

-of Ceyhan, Adana. .

il Misis Complex that contains the deposits consists of two main tectonosedimantry units: Isali and
Karatas Formations at Lower and Middle Miocene in age. A third unit, Kizildere Formation (Tortonian),
presents in the southern part of the region. These units are overlain by Pliocene-Quaternary sediments and
basaltic lavas. .

Ore deposits are placed in the spilits of the Isali Formation as many independent zones. Main ore
minerals that were determined by XRD are mangenite, hausmannite, hematite, magnetite, bixbyite,
jacobsite, partridgeit, farnklinite and pirolucite. Average Fe/Mn ratio of the ore is 1.86, 14.92 % Si0,, 18 % Al
and 1355 ppm Cu content of the ore is also determined.

Owing to geology, paragenesis and chemistry of Cevretepe manganese deposits 1t is concluded that
there is a relationship between ore deposition and spilits of Isali Formation. Main factor that causes the
formation of deposits is deep marine volcanism took place during Lower Miocene at the back-arc basin.
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GOYNUKBELEN GRANITOYID SOKULUMU ILE ULTRAMAFIK
KAYACLARIN KONTAKLARINDA GOZLENEN HiDROTERMAL
CEVHER MINERALLERI, ORHANELI, KB-TURKIYE

HYDROTHERMAL ORE MINERALS OBSERVED ALONG THE CONTACTS BETWEEN THE
GOYNUKBELEN GRANITOID INTRUSION AND ULTRAMAFIC ROCKS, ORHANELI, NW TURKEY

Yiiksel ORGUN I.T.0. Mad. Fak. Maden Yataklari-Jeokimya Anabilim Dali, Ayazaga,
ISTANBUL
Ahmet CAGATAY Konur Is Hani, 12/2 Kizilay, ANKARA

OZ: Goyniikbelen granitoyid sokulumu Paleojen siiresince, Paleozoyik-Mesozoyik yasli metamorfik temel ve
Ust Kretase-Paleosen yagl mafik-ultramafik birimi keserek bugiinkii konumunu kazanmistir. Sokulumdan
kaynaklanan hidrotermal ¢ozeltiler tagidiklari elementleri ultramafik kayaglarin gatlaklan igine ¢okelterek iki
farkli tip cevher olugumu meydana getirmislerdir.

Birinci tip cevher olugumlari serpantinlesmis olivin ve piroksenlerin gatlak ve taneleri arasindaki
bogluklarda meydana gelmis manyetit, pirotin, pirit, kalkopirit, kiibanit, sfalerit, pentlandit, hezlavudit,
millerit, makinavit, avaruit ve molibdenit mineralleridir. Bu mineraller, daha sonra siiperjen sartlarda
limonit-g&tit, malakit, azurit, kiiprit, tenérit, kovelin, kalkozin, bornit, dijenit-neodijenit, viyolarit ve delafosit
gibi ikincil minerallere déniigmiislerdir. Hidrotermal ¢ozeltilerin ultramafik kayaglarin biinyesine gelisi-giizel
dagilmig kirik ve catlaklarin kontroliinde diizensiz niifus etmeleri nedeniyle, mineraller arasindaki dokusal
iligki son derece kanigiktir.

Ikinci tip cevher olusumu, hidrotermal ¢dzeltilerin, iginden gegtikleri ultramafik kayaglardan
remobilizasyonla kazandiklart Ni*2in, ortamdaki talk ve kloritlerin kristal yapisindaki Mg+2 ve kismen Fe+2
nin yerini almasiyla (substitution) meydana gelen nikelli talk, nikelli kloritlesmis talk ve nikelli kloritlerdir.
Bu tip olusumlar serpantinlesmis diinitlerin iginde diger hidrotermal cevher mineralleriyle birlikte bulunur ve
yesil renkli pulcuklar geklinde izlenir. Pulcuklarin X- 1ginlan difraktiogramlanindaki yansima cizgileri klinoklar
ve pennit'in yansima gizgilerine benzer g¢ikmugtir; ancak nikel igeriginin artigina bagli olarak benzerlik
azalmaktadir. Pulcuklarin elektron mikroprob analizlerinde % 0.64 ile % 42. 90 arasinda degisen NiO degerleri
saptanmigtir ve elektron mikroprob analizleri, geri yansiyan elektron gériintileri ile birlikte
degerlendirildiginde, nikelin pulcugun yapisinda homojen dagilmadigy, klivaj diizlemleri gibi zayiflik zonlarinda

yogunlagtig1 izlenmistir,

ABSTRACT : The Goyniikbelen granitoid of Paleogene age gained its present position by intruding both
the Paleozoic-Mesozoic metamorphic basement and the Upper Cretaceous-Paleocen mafic-ultramafic rocks.
Hydrothermal solutions generated from the intrusion precipitated along the fractures within the ultramafics to
form two different types of ore mineralizations.

The first type of ore mineralizasions are characterized by precipitation of ore in the fractures and
intergranular spaces of the serpentinized olivine and pyroxenes associated with magnetite, pyrrhotite, pyrite,
chalcopyrite, cubanite, sphalerite, pentlandite, violarite, millerite, heazlewoodite, mackinawite, awaruite and
molybdenite minerals. The mentioned ore minerals were altered to secondary minerals, such as goethite,
malachite, azurite, tenorite, cuprite, bornite, neodigenite, delafossite etc.

The second type of mineralization is was formed by substitution of Ni+2 carried by hydrothermal
solutions essentially Mg*2 and partially Fe+2 in the crystal structures of talc and chlorites. These type of
nickel formations are associated with other hydrothermal ore minerals in the serpentinized dunités and
observed as green coloured flakes. Optical properties of these flakes resemble to those talc and chlorites;
X-ray diffractiograms overlapp with the refraction peaks of clinoclore and penninite.
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ATTEPE (MANSURLU-FEKE-ADANA) YORESI DEMIR YATAKLARININ
JENETIK INCELEMESI

GENETICAL STUDY OF IRON DEPOSITS OF ATTEPE (MANSURLU-FEKE-ADANA) REGION

Suayip KUPELI S. U., Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miih. Béliimii, KONYA

OZ: Dogu Toroslar'in batisinda yeralan inceleme alaminda, jenetik yonden birbirleriyle iligkili, fakat yataklan-
ma gekli ve zamam birbirinden farkh olan ii¢ ayn cevherlesme tipi belirlenmistir. Bunlar;

I- Sedimanter pirit ve hematit olusuklari,

II- Pirit, tetraedrit ve kalkopirit gibi siilfidli mineralleri iceren hidrotermal siderit ve hematit damarlari,

ITI- Karstik limonitler.

Infrakambriyen yash birimler igerisinde yeralan I. Tip cevherlerin, laminalanma ve tabakalanma gibi
ayirdedici sedimanter yapilari ve jeokimyasal 6zellikleri dikkate alinarak bunlann sedimanter siirecler sonu-
cunda ¢okeldikleri belirlenmigtir.

Miyosen yash birimler disinda, diger tiim birimlerde damarlar geklinde bulunan II. Tip cevherlerin,
6zellikle karbonat kayaglarla pelitik kayaglarin tektonik dokanaklarinda yeralmasi, cevher kiitlelerinin
- etrafinda ankeritik zonlarin ve yaygin ornatma dokularimin izlenmesi, hidrotermal-metazomatik siireglerin et-
kili oldugunu géstermektedir. :

Bolgede epirojenik hareketlerle birlikte Tersiyer baglarindan itibaren karasallasma hareketleri
baglamigtir. Buna paralel olarak geligsen karstik siiregler sonucunda siderit ve ankeritlerden olusan II. Tip
karbonath cevherler, ¢ok evreli i¢ karstlasmaya ugrayarak limonitlere doniigmiiglerdir. Yatak ici yanal ve
diisey yOnlii tasinmalarla kars1 karsiya kalan bu limonitler, endokarstik bogluklarda depolanarak kolloform
yapilarla, banth ve tabakamsi yapilar gosteren III. Tip karstik cevherleri olusturmuglardir.

Jeokimyasal analizlerde, II. Tip piritlerin Ni konsantrasyonlarinin 1. Tip pintlere gére daha diigiik, Cu,
Se, Hg ve Sb igeriklerinin ise daha yiiksek oldugu belirlenmistir. Diger taraftan I Tip piritlerde iz element
olarak dlgiilen Cu, Sb, As ve Hg, uygun fiziko-kimyasal sartlar altinda bu piritlerle birlikte izlenen ornatim ve
kapanim dokularina sahip tetraedrit ve kalkopirit minerallerini olusturmuslardir. Biitiin bu veriler, II. Tip cev-
herlerin hidrotermal siireglerle ¢okeldigi fikrini desteklemektedir. Ote yandan sideritlerin Cr, Co ve Ni
iceriklerinin gok diisiik olusu ise, cevherlesmenin bazik magmatik bir kokenle iligkili olmadigim
gostermektedir.

Inceleme alaninda cevherlesme ile iliskili goriiniir bir pliiton bulunmamasina ragmen, bazi verilere gore
bolgenin derinliklerinde granitik bir sokulumun etkili oldugu, buna paralel olarak da jeotermik gradyanin
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yiikseldigi tahmin edilmektedir. Bu sekilde 1sinan yeralt: sulan ile olasi magmatik sulan biinyesinde bulundu-
ran hidrotermler, bélgede bir kism yiizeylemis olan Infrakamriyen yash sedimanter kokenli pirit ve hematit
olusuklar1 ile reaksiyona girerek demir ve diger katyonlarca zenginlegsmis olan cevherli cozeltileri
olugturmuslardir. Bu ¢ézeltilerin olugturdugu II. Tip cevherlerin olusum yas1 ise, Paleosen-Alt Eosen'dir.

ABSTRACT: In the study area, three types of mineralizations all being related genetically but differring in
depositional forms and time were determined :

I- Sedimentary pyrite and hematite occurrences,

II- Hydrothermal siderite and hematite veins,

III- Karstic limonites.

Type I ores occur in the Infra-Cambrian aged units. On the basis sedimentary structures such as lami-
nation and layering, and geochemical features, they were determined as being precipitated through sedimen-
tary processes.

Type II ores occur in the form of veins in all units except in Miocene. Their occurrences, specially in
the tectonic contacts of carbonate and pelitic rocks, ankeritic zones and common replacement textures in
their surroundings indicate hydrothermal-metasomatic processes.

Emergence of the region started at the beginning of Tertiary, due to epeirogenic movements. In con-
nection with these movements type II carbonate ores consisting of siderites and ankerites undergone poly-
* phase endo-karstifications and altered into limonites. These limonites in karstic cavities formed the type III
ores with cololform, banded and layer-like structures. ’

Ni concentrations of type II pyrites are lower, Cu, Se, Hg and Sb contents are higher than those of
type I pyrites. Beside pyrites, tetrahedrite and chalcopyrite minerals having replacement and inclusion textu-
res also were formed under the suitable physico-chemical conditions by Cu, Sb, As and Hg measured as
trace elements in the type II pyrites. All these data support the hydrothermal origin for the type II ores. On
the other hand, low, Cr, Co and Ni contents of siderites indicate that mineralization is not related to a basic
magmatic source.

Although there is no exposed pluton in the study area, in the light of some other data it is estimated
that a granitic intrusion was effective in the depth. This caused increasing of geothermal gradient. Hot un-
derground waters and probable magmatic water, reacted with Ifra-Cambrian-aged sedimentary iron forma-
tions and formed solutions enriched in iron and other cations. These type II ores are of Paleocene-Lower Eo-

cene aged.
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TUTAK DAGI (SEBINKARAHISAR-GIRESUN) GUNEYBATISINDAKI
Pb-Zn YATAKLARI

THE Pb-Zn DEPOSITS IN THE SOUTHWEST OF TUTAK DAGI (SEBINKARAHISAR-GIRESUN)

Ahmet SASMAZ Firat Universitesi, Miihendislik Fakiiltesi, Jeoloji Bslimii, ELAZIG

OZ: Tutak Dag giineybatisindaki Pb-Zn yataklar1, Dogu Karadeniz Bélgesinde, Pontidler Tektonik Birligi
olarak bilinen kugagin giineyinde ve Sebinkarahisarin yaklagik 20 km. kuzeybatisinda yer almaktadur.
Bolgede Inler Yaylasi, Mekediizii, Derekdy ve ve Siibak yorelerinde izlenen cevherlesmeler damar tipi
cevherlesmeler olup, Dogu Karadeniz metalojenik provensinin bir pargas: niteligindedir.

Yorede Ust Kretase'den Pliyo-Kuvaterner'e kadar degisen zaman araliklarinda olugmus volkanik,
plutonik ve sedimanter kayaglar bulunmaktadir. Bu birimler yashdan gence dogru soyle siralanmaktadir; Ust
Kretase yagh volkanitler (dasit, andezit, piroklastitler ve karbonatli kumtaglari), Ust Kretase-Paleosen yagh
granitoyidler, Eosen volkanitleri (andezit, bazalt, trakiandezit ve tiif), Oligo-Miyosen yash jipsli seri (jips ve
camurtagi) ve Pliyo-Kuvaterner yagh volkanitler (andezit).

inceleme alan1 Ust Kretase ve sonrasinda uygun bir tektonizmanin etkisi aliinda kalmigtir. Bolgedeki
faylanin dogrultular1t KD-GB ve KB-GD seklindedir. KD-GB dogrultulu faylar genellikle cevherli ve Eosen
oncesi tektonik hareketler sonucu olugmug iken, KB-GD dogrultulu faylar ise cevhersizdir ve Eosen
sonrasinda meydana gelmistir.

Yirede izlenen cevherlesmeler inceleme alanini verevine kesen KD-GB dogrultulu, yogun faylanmisg
bir zon ile iligkilidir. Bu zon hidrotermal ¢zeltilerin etkisi ile yogun altere olmug ve cevherlesmigtir. Bu
altere zonun genisligi 250-300 m. ile 1.5-2 km. arasinda degigmektedir; yatay ve diigey ydnde belirli bir
zonlanma gostermemektedir. Bu zonun en kuzeydogusunda Inler Yaylasi Cevherlesmeleri, giineybatiya
dogru ise Mekediizii, Odalar Yaylasi, Derekoy ve Siibak Cevherlesmeleri bulunmaktadir. Burada izlenen
cevher mineralleri sfalerit, galen, pirit, kalkopirit, fahlers, enarjit, linneit, pirotin, kovellin-kalkozin, tetradimit-
telliirobizmutin, Bi-fahlers, altait, altin, manyetit ve hematittir. Gang minerali olarak ise kuvars, kalsit, kil
mineralleri, klorit, hematit ve barit bulunmaktadir.

ABSTRACT : The Pb-Zn deposits in the southwest of Tutak Dagi, are situated in the area 20 km.
northwest of Sebinkarahisar Township. The area is in the Eastern Black Sea Region and in the south of
Pontids. The mineralizations occur in localities as Inler Yaylasi, Mekediizii, Derekdy, and Siibak and form
parts of Eastern Black Sea metallogenic province.

The studied area bears volcanic, plutonic and sedimentary rocks of Upper Cretaceous to
Plio-quaternary ages. The oldest rocks of the area are Upper Cretaceous volcanics (dasite, andesite),
pyroclastics and carbonaceous sandstone. Granotoids are of Upper Cretaceous-Paleogene age. Eocene
volcanics are andesite, basalt, trachiandesite and tiiffs. Oligo-Miocene is represented by gypsiferous series
(gypsium and mudstone). Plio-quaternary andesitic rocks are the youngest.

The studied area was subjected to intense tectonic movements during Upper Cretaceous and later.
The main strike directions of the faults are NE-SW and NW-SE. The NE-SW faults are mineralized and of
Pre-Eocene age and the NW-SE faults are unmineralized and of Post-Eocene age.

The mineralizations of the studied area are located in a vast fault zone which strikes NE-SW and cut
the studied area diagonally. The fault zone which is 250-300 m. and 2 km. long is intensely altered and
mineralized. Neither alteration nor the mineralizations show any zoning vertically or horizontally. The ore
deposits from NE to SW are Inler Yaylasi, Mekediizii, Odalar Yaylasi, Derekdy and Siibak.

The ore minerals are sphalerite, galena, pyrite, chalcopyrite, fahlore, enargite, linneaite, pyrrhotite,
covellite-chalcocite, tetradymite-telliirobismutine, Bi-fahlore, altaite, native Au, magnetite and hematite.
Gangue minerals are quartz, calcite, clay minerals, chlorite, hematite and baryite.
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KARBOTERMAL CEVHERLESMELER VE TURKIYE'DEN ORNEKLER

CARBOTHERMAL PROCESS IN ORES AND EXAMPLES FROM TURKEY

Ismet OZGENC DEU Miihendislik Fakiiltesi Jeoloji Miihendisligi Bolimii, Bomova-iZMiR

OZ: Karbonatitler ve bunlarla iligkili alkali kayag komplekslerine bagh olarak geligen yataklarda saptanan
cevherlesme mekanizmalan ve parajenezler, bilinen hidrotermal, pegmatitik ve pnomatolitik cevherlesme
modelleri ve parajenezleri ile farkliliklar gosterir.

CO; bakimindan zengin sivilanin olugturdugu karbotermal mekanizmalara bagli olarak gelisen
cevherlesmelerin en ayirtman ozellifi genel olarak siilfit mineralizasyonu igermemeleridir. Ekonomik
boyutlarda NTE, fluorit, toryum, barit, titanyum, niobyum ve manyetit cevherlesmeleri bu yataklarin ortak
ozelligidir,

Bu ¢alisma kapsami icinde karbonatit kompleksleri olarak ilk kez tanimlanan Kuluncak-Malatya,
Felahiye-Kayseri ve Kevik-Sivas bolgeleri ile dnceden varhigi bilinen Kizilcadren-Eskigehir karbonatit
kompleksi gevresinde saptanan cevherlegmelerin ortak parajenezleri fluorit-NTE-toryum seklinde ortaya
cikmaktadir,

Olusum kosullari, birlikte oldugu kayag topluluklan ve mineral parajenezleri agisindan bu yataklar
KARBOTERMAL yataklara 6rnek olarak gosterilebilir.

ABSTRACT: Ore processes and mineral paragenesis of the deposits which occur around the carbonatite
and related alkalic rocks, show obvious differences from the well known hydrothermal, pegmatitic and
pneumatolytic processes and paragenesis.

The most distinctive characteristic of the ore deposits governed by carbothermal processes related
with CO,-rich fluids, is that they have no sulfide mineralizations. Being contained REE, fluorite, thorium,
niobium, barite, titanium and magnetite mineralizations in economic grade, is a common characteristic of
these deposits.

In the present study Kuluncak-Malatya, Felahiye-Kayseri and Kevik-Sivas areas have first been
recognized as carbonatite complexes. The common mineral paragenesis of the depdsits found around the new
carbonatite complexes and Kizilcabren-Eskisehir area, are fluorite-REE-thorium.,

From the point of view of the mineral paragenesis, ore processes and rock associations, these
deposits can be suggested to be examples to the carbothermal deposits.
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CIFTEHAN (ULUKISLA-NIGDE) DOLAYINDAKI Cu-Pb-Zn-Co
CEVHERLESMESI

Cu-Pb-Zn- Co MINERALIZATIONS AROUND CIFTEHAN (ULUKISLA-NIiGDE)

Ali CEVIKBAS M.T.A. Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA
M. Ziya ATES Anadolu Cam Sanayii Miidiirliigi, A.S. MERSIN

OZ: inceleme alant Bolkardag kuzeyinde yer alir. Calismanin amact, blgedeki mineralizasyonlarda bulunan
metal cevherlegmelerinin degerlendirilmesidir,

Bdlge, temelde Permo-Triyas yaslt Bolkar grubu, ofiyolitik kayalar ile Tersiyer yagh volkanik, pliitonik
ve cokel kaya birimleriyle temsil edilir.

Bolkar grubu siilfitli cevherlesmeler; Horoz granodiyoritiyle ayni kdkenli magmatojenik eriyik
aktiviteleri sonucunda olugmustur.

Alt Paleosen-Orta Eosen arasinda geligen havzada, monzonit, diyorit ve siyenitlere bagli olarak
gelisen magmatojenik aktivite cevherlesmeyi de baglatmigtir. Havzada saptanan cevherlesmeler, kokensel
olarak hidrotermal sivilara bagli olmakla birlikte olusum bigimi, yerlegimi, sekli ve mineralojik 6zellikleri
bakimindan farklhiliklar sunmaktadir. B

Volkanik kayaclardaki cevherlesmeler; bazik volkanitlerden olusan Unliikaya formasyonu ile andezitik
bilesimli Ardigh formasyonu igindedir. Bunlar Esendemirtepe'de skarn-F, Ugurum tepe'de porfiri Cu,
Kayserilinin dere'de masif siilfit Cu ve Yaglitag'ta damar tipi Cu cevherlesmeleridir. Bunlardan Esendemir
tepe skarn-Fe yatafinda yapilan istiksaf etiitlerin sonucunda % 50 Fe, % 12 Si02 olan 100.000 ton gériiniir,
200.000 ton muhtemel cevher rezervi hesaplanmigtir. Bu yatak kobalt icerigi acisindan énemli goriilmektedir.

ABSTRACT: The investigated area is located at the nort of Bolkar Mountain. The purpose of the study is
to evaluate the metallic content of the mineralizations in the region.

The seguence in the region, from the bottom to the top, starts with Bolkar formation and ophiolitic
units-Tertiary in age anda continues with volcanic, and sedimentary units Tertiary in age.

[t has been determined that Bolkar massive-sulphite mineralization formed as a result of
magmatogenetic activities that are co-genetic with Horoz granodiorite.

Magmatogenetic activities due to monzonite, diorite, and syenite formations that developed in the
period of lover- paleocene Middle Eocene, also started the mineralization. The mineralization abserved in
this basen, exhibits mainly hydrothermal characters but however, they Show differences due to the mode of
formation, emplacement and mineralogical characteristies.

Volcanic mineralizations are added in Unliikaya formation and in Ardigh formation that composed of
basic and andesitic volkanics, respectively. These mineralizations are scarn type Fe mineralization in
Esendemir tepe, porphyry type Cu-mineralization in Ugurm tepe, massive sulphite type Cu-mineralization in
Kayserilinin dere, and vein type Cu, mineralazition in Yaglitag Detailed studies at Esendemir tepe scarn
type Fe-mineralization revealed 100.000 ton possible and 200.000 ton probable reserves with 50 % Fe and
12 % Si02 tenors. This mineralization is considered to be importont for its Co content.
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YAPISAL JEOLOJi OTURUMU -I|-

KONYA KUZEYBATISINDA BOZDAGLAR MASIFININ YAPISAL
OZELLIKLERI

STRUCTURAL FEATURES OF THE BOZDAGLAR MASSIF, NW KONYA
Yasar EREN, S.U. Mith. Mim. Fak. Jeoloji Miih. Bsliimii, KONYA

OZ: Bu ¢aligmada, Konya'nin kuzeybatisinda kivrimli-naph bir ig-yap1 sunan Bozdaglar Masifi ile yérenin ortii
olusuklarma iligkin tektonik 6zelliklerinin ortaya konmasi amaglanmistur.

. Masifin otokton-paraotokton litolojilerini, kokende sig-denizel nitelikli metamorfik kayaglardan yapili
Ust Permiyen-Alt Kretase yasli Gokgeyurt grubu olugturur. Bu grup, Tepekdy-Giineypinar nap1 boyunca
tektonik olarak Siliiriyen-Mesozoyik yash Ladik metamorfitleri ile iistlenir. Ladik metamorfitleri altinda
Yiikselen tektonik penceresinde yiizlek veren Cayirbag: ofiyoliti ise, masifin allokton konumlu diger bir
birimidir. Buna karsilik, Ust Miyosen-Kuvaterner yash tortul ve volkanik kayaglar da masifin 6rtii olusuklar
seklinde gozlenirler.

Masife iligkin gerek otokton gerekse allokton konumlu metamorfik kayaglar, Alpin dagolusumu
hareketlerine ve ofiyolit yada okyanusal litosfer iizerlemesine bagli olarak gelismig en az ii¢ evreli bir
deformasyonu biinyelerinde tagimaktadirlar. Ilk evredeki (F;) deformasyonla birlikte bu birimler
kivrimlanmig, bolgesel olarak yapraklanma (S;) kazanmis ve bagkalagima ugramigtir. Otoktonda kivrimlar,
egemen olarak KB-GD yé&nelimli, sikigik-izoklinal ve giineybatiya devrik yapilar seklindeyken; allokton
birlikte ise, egemen olarak D-B y&nelimli ve giineye devrik naplasmaya varan kivrimla yapilar sunarlar. Ikinci
(F,) evre deformasyon faziyla gerek otokton gerekse allokton konumlu kayaglar Tip-3 tiirii, iigiincii (Fs)
deformasyon fazi ile de dom ve kiivet geometrili Tip-1 kivrim girisim desenleri kazanmuglardir. F,- ve F;-
deformasyon fazlarina metamorfizma eglik etmemis, fakat bu post-metamorfik deformasyonlar sonucu y&rede
dar-genig kiviimlanmalar, burusma klivaji (S,, S3) ve lineasyonlari (L, L; ) ile kink bandlar sikca gelismigtir.
yine Alpin olaylara bagh olarak, ge¢ Kretase ve sonrasinda gelisen ekay tektonigi cercevesinde, masif
bugiinkii napli yapisini biinyesine katmistir.

Post-orojenik hareketlerle Orta-Geg Miyosen gegisinde, bolgede tatli-su golsel havzalarn olusumunu
saglayan blok-faylanmalar ve bunlara eslik eden volkanizma etkinlesmistir. Erken Pliyosen oncesindeki
kabuk sikigmalari ile de, masife ait kayaglar ortii olusuklar1 iizerine bindirmistir. Ge¢ Pliyosen ve
sornasindaki gravite faylanmalarindan etkilenen yorede, Geng tektonik hareketlere bagl olarak, inceleme
alamnin yiiksek kesimlerinde 600-850 m arasinda degisen goreli yiikselmeler gerceklesmistir.

ABSTRACT : This study aiming to clarify structural features of the Bozdaglar massif and its cover units in
NW Konya, shows that autochthonous U. Permian-Cretaceous metamorphic rocks are overthrusted, in turn,
by Mesozoic ophiolite and Silurian-Mesozoic allochthonous metamorphites. U. Miocene-Quaternary
sediments and volcanites form the cover of these basement rocks.

N Both the autochthonous and allocthonous epi-metamorphites indicate at least three phases of
deformation due to Alpine orogeny The first phase of deformation (F;) produced recumbent folds and a
penatrative schistosity (S;) under high-P/low-T metamorphic conditions caused by ophiolite obduction. The
second and the third succesive phases of deformation (F,,F;) represent post-metamorphic episodes and
developed Type 3 and Type 1 refolded folds, crenulation cleavages (S., S3) and lineations (L,,L;) and kink
bands. It is believed that the massif gained its present polyphase deformational history and imbricated
structure by syn-and postmetamorphic movements acting during the Late Cretaceous and the following
times, respectively,

During post-orogenic movements, at Middle-Late Miocene, fresh-water lacustrine basins were formed
by block-faultings accompanied with volcanisms; at pre- Late Pliocene time, rocks of the massif thrusted over
the cover units and finally gravity faultings occurred. As a result, all these movements caused uplift that
ranges from 600 to 850 m in the sfudy area.



