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KIZILIRMAK FAY ZONUNUN YAPISAL VE JEOMORFOLOJIK
OZELLIKLERI

GEOMORPHOLOGIC AND STRUCTURAL CHARACTERISTIC OF THE KIZILIRMAK FAULT ZONE

Selim INAN Cumhuriyet Univ. Jeoloji Miih. Béliimii, STVAS

OZ: Bu ¢aligmada Orta Anadolu Bélgesinin (Kirsehir Blogu) dogu simirinda, Gemerek dogusu ile Felahiye
arasinda yaklasik K45-55D dogrultusunda, 40-45 km boyunca uzanan, sol yanal dogrultu atimli bir fay zonu
ilk kez saptanmig ve Kizilirmak fay zonu olarak adlandinlmistir. K45D dogrultusunda uzanan ana fay,
Kizilirmak nehrini izlemekte ve denetlemektedir.

Ana fay zonu igerisindeki sintetik faylar K55D, normal faylar K30B ve ters faylar ise K60D ile D-B
dogrultusunda geligmistir.

Geng birimlerle (Pliyosen) yagh birimlerin (Miyosen-Kretase) karst karsiya getirilisi, fay diizlemi izi,
¢okiintii goli, otelenmis akarsu yatagi, asili aliivyon, ¢izgisel vadi, tekne, parcalanmis ve uzamig sirt,
traverten ve eski yerlesim yikintilan gibi gozlemler kizilirmak fayimin sag yanal nitelikte ve diri bir fay
olabilecegi seklinde yorumlanmustir.

ABSTRACT : In this study, a new fault zone observed in the eastern border of Central Anatolian region
(Kirgehir Block) from eastern part of Gemerek (Sivas) to Felahiye town to the northeast extending in
N45-55E direction for 45 km has been detected and named as the Kizilirmak fault zone. The master fault
extending in N45E direction has been following on Kizilirmak river and controlling it.

In the fault zone, there has been developed such as the approximately N55E trending synthetic faults
(Riedel shear), the N30W trending normal faults (toncion fracture) and the approximately N 70 E and E-W
trending thrust faults.

Some field data such as the juxtaposition of the older (Miocene-Cretaceous) and younger (Pliocene)
rock units, fault scarn, sao pond, offset drainege channel, ponded alluvium, linear valley, trough shulter and
elongated ridge, travertine and ancient settlement observed along the fault zone have been attributed the
fact that the Kizilirmak fault zone is a left strike-slip fault and can be active.
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CUNUR (ISPARTA) DOLAYININ TEKTONIK OZELLiKLERi

TECTONICAL FEATURES AROUND CUNUR, ISPARTA

M. Erkan KARAMAN S.Demirel Univ. Jeoloji Miih. Béliimii. ISPARTA
Mete HANCER S. Demirel Univ. Jeoloji Miih. Bsliimii. ISPARTA

OZ: Isparta ile Burdur Golii arasinda genig bir alami kaplayan caligma bélgesi, Jeolojik yapisi ve karmagik
tektonigi yoniinden ilging dzellikler sunar. Bolgede yer alan jeolojik birimler, otokton ve allokton kokenli ola-
rak iki biiyiik guruba ayrlir. Otokton birimler yasiidan gence dogru, Sébiidag Kiregtagi, Senirce Kirectag,
Kizilkirma Formasyonu, Kayikdy Formasyonu.ve Gélciik Formasyonu olarak siralanir. Allokton kékenli
kayabirimlerini ise, Akdag Kiregtast Birligi ile Ofiyolitli Karmagik olugturur.

Galigma bolgesi, defisik zamanlarda farkl tektonik rejimlerin denetimi altinda kalmis ve bu
dénemlerde ¢ok onemli jeolojik olaylar ve yapisal deformasyonlar geligmistir. Eski tektonik dénemlerde
kazanilan ve bu donemleri karakterize eden olay ve yapilar, ofiyolitli karmagik naplarinin yerlesimi, KKB
gidisli mega kivrim yapilarini simgeleyen antiklinal ve senklinaller, biiyiik 6lgekli ters-bindirme faylaridir.
Yeni tektonik dénemi karakterize eden 6nemli yapilar ve olaylar ise, blok faylanma evreleri, KKD gidisli egim
atimli normal faylanmalar, horst-graben olusumlar ve Miyo-Pliyosen yasli maar tipi volkanizma etkinligidir,

ABSTRACT: The investigated area is located between Isparta anda Burdur lake and interesting because
of geological features and complex tectonics. In the region the geological units are of two groups as autoch-
thonous and allochthonous. Autochthonous units ascends in stratigraphical order from bottom to top Sobiidag
Limestone, Senirce Limestone, Kizilkirma Formation, Kayikdy Formation, and Galciik Formation,. Allochtho-
nous units are consist of Akdag Limestone Union and Ophiolitic Melange.

The study area is effected by various tectonical regimes of different ages. During these periods there
was the development many importanat geological events anad structural deformation. The paleotectonic pe-
riod is characterized by ophiolitic melange nappes setting, NNW trending mega-folds and great reserve
faults. Neotectonic period is characterized by block faultnig, NN: trending dip-slip normal faulting, horsts-
grabens and Mio-Pliocene aged maar type volcanism.
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DEFORME OLMUS GRANITOIDLERDE DEFORMASYON MIKTARININ

BELIRLENMESI UZERINE BiR YONTEM : KAPIDAGI .
YARIMADASI'NDA OTOLITLERIN DEFORMASYON BELLEKLERI

OLARAK KULLANIMI

A METHOD FOR DETERMINATION OF FINITE STRAIN IN DEFORMED GRANITOIDS : USE OF
OTOLITHES AS STRAIN MARKERS IN THE KAPIDAGI PENINSULA, NW TURKEY

Ihsan SEYMEN S.U. Miih.-Mim. Fak. Jeoloji Miih. Bol., KONYA
Rahmi AKSOY S.U. Miih.-Mim. Fak. Jeoloji Miih. Bol.,, KONYA

OZ: Dogal yolla yerkabugunda olusmus kayac deformasyonu miktarinin belirlenmesinde, gok degisik
yapilardan, kayag yapici gelerden, ya da belleklerden yararlanildig: bilinmektedir. Objelerin deformasyon
bellekleri olarak degerlendirilmelerinde, tabakalanma yiizeyi gibi birincil yapilar karsilastirma ¢izgisi olarak
alinmaktadir. Halbuki, granitoidler gibi kiitlevi yapili kayag biinyelerinde kargilagilan otolitlerin, deformasyon
miktarinin belirlenmesindeki kullanimina hi¢ deginilmemistir.

Kapidag1 Yarimadasi'nin kuzey sahili boyunca gozlendigi gibi, bir kayma zonu icinde deforme olmus
milonitik granitoidlerde otolitler, baslangi¢ geometrilerinden bagimsiz olarak, mostralarda degigik boyutlu
elipsoidler seklinde gdzlenmektedirler. Otolitlerin uzun ve orta eksenleri daima yapraklanmaya kosuttur.
Onlarin en uzun (a), orta (b) ve en kisa (c) eksenleri, birbirleriyle karsilikli dik olarak, mostralardaki aginmig
foliyasyon ve catlak yiizeylerinde ayn ayn élgiilebilmektedir. x[(a+b)/2, (a+c)/2, (b+c)/2] ve y (a/b, a/c, b/c)-
dik koordinatlarda, Sigiimii yapilan her bir otolite kargilik gelen nokta belirlenmekte; sayimsal a¢idan kontur-
lama yontemiyle en yogun nokta kiimesine karsilik gelen x, [(a+b)/2, (a+c)/2, (b+c)/2] ve y, (a/b, a/c, b/c)
degerleri; secilmis her asalan igin belirlenmektedir. Bu ¢aligmada ilk kez geligtirilen yontem ile, her bir asala-
na iligkin deformasyon elipsoidinin (1+e;), (1+e,) ve (1+e3) ile simgelenen en uzun, orta ve en kisa eksen
degerleri, yapraklanma &lgiimlerine dayali konumlan, kantitatif olarak saptanan ve elipsoidi olusturacak y-
kayma deformasyonu ile kayma zonu boyunca gergeklesmis d-dtelenme miktan hesaplanabilmektedir.

Bu 6n arastirmaya gore, Kapidag: Yarimadasi'nmin kuzey kiyisinda 4 km kalinlikli ve E-W, 58° N ko-
numlu biiyiik bir kayma zonu boyunca 10 km'yi agan intraorojenik makaslama devinimlerinin meydana geldigi
¢ikartilabilmektedir.

ABSTRACT: It is known that various structural features have been used to determine the state of finite
strain in naturally deformed rocks. Primary structures are chosen as a reference line to evaluate the objects
as strain markers. However, use of otolithes as strain markers seen in granitoids have not been studied.
Along the northern coast of the Kapidag: Peninsula, otolithes in deformed mylonitic granitoids in a
shear zone are observed as variably shaped ellipsoids in outcrops. The long and intermediate axes of otolit-
hes are always parallel to the schistosity. Their longest (a), intermediate (b) and shortest (c) axes, perpen-
dicular to one another, can be measured one by one on eroded foliation and joint surfaces. The data are repre-
sented on a graph by plotting x[(a+b)/2, (a+c)/2, or (b+c)/2] as abscissa and y (a/b, a/c, or b/c) as ordinate.
X, [(a+b)/2, (a+c)/2, or (b+c)/2] and y, (a/b, a/c, or b/c) values corresponding to the most dense points can be
determined by contouring technique for selected each subdomain. (1+e;, longest), (1+e,, intermediate) and
(1+e4, shortest) axes of strain ellipsoid, its attitude based on schistosity measurement, shear strain (y) and

displacement (d) can be calculated with this method.
The primary studies in the north of the Kapidag1 Peninsula show that a large shear zone developed by
an intraorogenic movement strikes E-W, 58° N, and is 4 km thick. Along this zone over 10 km of displace-

ment occurred.
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DIVRIGI DEMIR YATAKLARI UZERINDE GENC TEKTONIZMA
ETKILERI VE SONUCLARI

NEOTECTONIC EFFECTS ON THE IRON ORE DEPOSITS OF THE DIVRIGI REGION AND THEIR
RESULTS

Hiiseyin OZTURK LU. Miihendislik Fakiiltesi Jeoloji Miih. Bol. Avcilar - ISTANBUL
Onder OZTUNALI LU. Miihendislik Fakiiltesi Jeoloji Miih. B6l. Avcilar - ISTANBUL

OZ: Divrigi bolgesinde yeralan A Kafa, B Kafa, Dumluca, Purunsur, Akdag, Purtas1 demir yataklari Miyosen-
den beri bolgede etkin olan siddetli tektonizmaya ugramiglardir. Bu dénemin esas iiriinleri olan aliivyal fana
benzer yamag ¢okelimleri (yamag paleserleri) ¢ogunlukla KD-GB, KB-GD gidisli ve genellikie oblik
dogrultulu atimh faylarin kontroliinde depolanmugtir. S6z konusu neotektonik dénemdeki faylanmalar :

1- Cevher govdelerinin hizli yiikselimlerini,

2- Cevher yan kayag birincil iligkilerinin ¢ojunlukla degismesini,

3- Cevherde mineralojik ve yapisal degisimleri,

4- Pek gok yamag plaserlerinin olusumunu,

5- Baz1 yataklarin erozyonla tamamen tiikenmesini sonuglamugtir.

Soz konusu bu etkiler yataklardaki jenez konusundaki ¢alismalarin yaninda bélgede yapilmakta olan

arama ¢aligmalan agisindan da 6nem arzetmektedir.

ABSTRACT: A Kafa, B Kafa, Dumluca, Purunsur, Purtag1 iron ore mineralizations are located in Divrigi re-
gion that had been effected by tectonic movement since the Miocene. Many alluvial fan like placer occurren-
ces (slope placer) had been deposited under the control of the oblique stike slipe faults mostly trending NE-
SW, NW-SE. These faulting events had been resulted in :

1- Quick uplift of the ore bodies

2- The isolation of the original wall rock from ore body

3- The oxidation of the ore minerals and change in structures

4- The complete consumption of the ore deposits

These effects are important not only for determination of ore genesis but also the present exploration

studies.
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MENDERES MASIFININ CAL-CIVRIL-KARAHALLI DOLAYINDAKI
YAPISAL OZELLIKLERI

STRUCTURAL FEATURES OF MENDERES MASSIVE IN THE VICINITY OF GAL-CIVRIL AND
KARAHALLI

Nesat KONAK MTA Jeoloji Etiitleri Dairesi, ANKARA

0Z: Menderes masifinin dogusunda (Cal-Civril-Karahall dolay) birbirleriyle tektonik iligkili, ii¢ farkh kaya
toplulugu goriilmektedir. Bunlar;

a. Mermer, sist ve degisik mineral parajenezlerindeki diisiik dereceli metamorfitlerle temsil edilen
Kavaklidere Grubu;

b. Alttan iiste dogru, metabazit aradiizeyleri iceren mermer-metagdrt-kalksist ardalamasi; ¢ort bandl
amfibollu mermer; ¢ort bandli, yesilimsi-kirmizimsi, laminali mermer-kalksist; kalkarenitik diizeyler igeren
metafilis benzeri kayalarla temsil edilen Bekilli Grubu;

c. Altta metakinintili kayalarla baglayip, iiste dogru neritik karbonatlarla devam eden ve ofiyolitik
melanj tarafindan tizerlenen Cokelez Grubu' dur.

Kavaklidere Grubu, Menderes masifinin Paleozoyik yash Ortiisiiyle, olasih Triyas-Alt Eosen yash
Bekilli Grubu, Tayas Unitesi (Haticeana Serisi) ile, olasili Triyas-Ust Kretase yagh Cokelez Grubu, Bozdag
Unitesi ve/veya Oren Unitesi (K&ycegiz Serisi) ile denestirilebilir.

Bu birimlerden Kavaklidere Grubu, Bekilli Grubu iizerine itilmigtir. Benzer metamorfizma ve yapisal
ozellikler gosteren ve giineydoguya devrik bu heriki grubu birden iizerleyen allokton konumlu Cokelez Grubu
ise sirtinda tasidiga ofiyolitli melaj ve ofiyolitik kayalarla birlikte, biiyiik bir olasilikla Menderes masifini
asarak, Eosen-Oligosen arasinda bugiinkii yerini almigtir.

ABSTRACT: Three tectonic units can be recognised east of the Menderes massive in the vicinity of
Cal-Civril and Karahalli. These are:

a. Kavaklidere group represented by. marbles, schist and other metamorphics of varying parageneses.

b. From base to top, an alternation of marbles, metacherts and calcschists with metabasic rock
intercalations; amphibole-marbles with chert bands; laminated greenish and reddish marbles/calcschists with
chet bands; and Bekilli group represented by a metaflyschoid sequence comprising calcarenitic horizons.

c. Cokelez gruop comprising of violet metaclastics followed by neritic carbonates towards the top; all
being covered by the ophiolitic melance.

Correlations of the Kavaklidere group with the Palaeozic cover of the Menderes massive; the Bekilli
group, Triassic-Lower Eocene in age, with the Tavas unit (Haticeana series); and the Cokelez group,
Triassic-Upper Cretaceous in age, with the Bozdag unit and/or the Oren unit (KOycegiz series) are possible.

The Kavaklidere group has overthrusted the Bekilli group. These groups, displaying similar features of
metamorphism and a structure that is mutually overturned towards the southeast, are overlain by the
allochthonous Cokelez group which very probable overrides the Menderes massive carrying
melange/ophiolitic rocks on its back to its present position south of the Menderes massive between Eocene

and Oligocene.
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NIGDE MASIFi- GUMUSLER YORESI (ORTA ANADOLU BOLGESI)
W-SB-HG-AU YATAKLARININ JENEZI

GENESIS OF THE W-SB-HG-AU DEPOSITS OF THE GUMUSLER AREA IN THE NIGDE
MASSIF,CENTRAL TURKEY

Migragc AKCAY Department of Geology,University of Leicester, LEl 7 RH,ENGLAND,
H. Mustafa OZKAN, Department of Geology,University of Leicester, LEl 7 RH,ENGLAND,
Charlie J. MOON Department of Geology,University of Leicester, LEl 7 RH,ENGLAND,
Barry C. SCOTT Department of Geology,University of Leicester, LE1 7 RH,ENGLAND,

OZ: Bu ¢alisma Nigde masifi icinde ve Giimiigler yoresinde bulunan W-Sb-Hg-Au mineralizasyonlarinin
olusumunda rol oynayan hidrotermal sivilarin gelisimi hakkindadir. Calismada iki yatak ayirt edilmigtir:
Tabakaya bafimli W-Hg-Au damari ve bres icerisinde yer alan Hg-Sb-Au zuhuru.

Damar tipi yatak maden sahasi icerisinde bulunan bir antiformun zirvesinde ve gnays -mermer
kontaginda, kontak boyunca izlenen yaklagik D-B yonlii bir fay zonunda yer almaktadir. Yaklagik D-B yonlii
aplit ve mikropegmatik dayklart cevher damari ile yakin bir iliski gostermektedir. Yatak, gelit, antimonit,
zinober, kuvars, kalsit ve barit ile birlikte az miktarda altin, orpiment, realgar ve siilfotuzlardan olugmaktadir.
Altin degerleri ¢ok degigmekle birlikte yiiksek degerlere daha ¢ok damarin son kesimlerinde damarin
breslestigi ve bolca limonit ve ince kristalli kuvars icerdigi yerlerde rastlanir. Bu da altinin olusumunda
sliperjen ve hipojen olaylarin birlikte rol oynadifim géstermektedir.

Altinin siiperjen olarak zenginlesmesi damarin 2.5 km giineyinde bulunan Mehmetler Yurdu Sivrisi
(MYS) zuhurunda daha belirgindir. Buradaki zuhur gnays ve mermer kontaginda izlenen magmatik ve
tektonik kokenli bir brag igerisinde yer almaktadir. Mineraloji damar tipi yataktaki gibidir, fakat selit ve barit
gozlenmez. Yiiksek altin degerleri de brese bagh olup 25 metrelik bir derinlige kadar izlenebilir.,

Mineroloji ve sivi1 kapanim c¢aligmalarina bagli olarak doért ayr cevher olusum safhas: ayirt edilmisgtir.
1: turmalin, kuvars ve selit, 2: barit, 3: antimonit-zinober, 4: ikincil kuvars ve altin, Ik faz sivi H,0-tuz

kapanimlarindan olusur; bu fazda Th 218-254 °C, buhar oran1 % 15 den az ve tuzluluk % 8 NC1 esdegeridir.
Ikinci faz cogunlukla iki fazli stv1 H50-tuz kapamimlarindan miitesekkil olup Th 135-210 °C ve tuzluluk % 12

NaCl egdegeridir. Ayrica bu safhada antimonit ve zinober olusum safhasidir. Bu faza ait kapimlar 135-235
°C Th si ve % 7 NaCl egdegeri tuzlulugu olan sivi Hp0-tuz seklindedir. Son faz altin ve ince kristalli
kuvarsin geligtigi epitermal olusuma aittir, Bu fazda Th 100-135 °C ve tuzluluk % 18 NaCl esdegeridir.
Biitiin bu fazlara ait tuzluluk degerleri magmatik kokenli bir stvinin varligini géstermektedir. Hidrotermal
stvinin kaynadigina isaret eden sivi kapanimlanindan elde edilen sonuglar, damar tipi yatagin olusumu
esnasinda 850 metrelik bir derinlik ve 225 barlik bir litostatik basincin varligini ortaya koymustur.

MYS zuhuruna ait sivi kapanimlarindan elde edilen sonuglar da dort ayn fazin varhigim gosterir: 1:
kuvars olusumu, 2: pirit, arsenopirit ve markasit, 3: zinober, antimonit ve silislesme, 4: alterasyon ve altin
olusumu. Bu zuharda Th damara gore daha yiiksek olup tuzluluk oram daha diigiiktiir (genellikle % 5 NaCl
egdegeri, fakat son fazda bu defer % 12 civarindadir). Bu yérede H20-Tuz-C02_CHy seklinde iig fazli sivi

kapammlar1 da bulunmasina ragmen genellikle iki fazli sivi Hp0-Tuz tiirii kapanimlar daha baskindir. Metanlt

s1v1 kapamimlan birincil kuvars olusumuna aittir. hidrotermal sivi magmatik ve meteorik kékenlidir. Bu
zuhurda hidrotermal sivinin kaynamas: 320 °C de gergeklesmistir. Bu da mineralizasyonun damara nazaran
daha derinlerde ve daha yiiksek basing altinda gelisti§ine isaret eder. (derinlik yaklagik 1300 m ve basing
yaklagik 345 bar).

ABSTRACT: The present work aims to study the evolution of hydrothermal fluids invlolved in the
formation of the W-Sb-Hg-Au deposits of the Giimiisler area located in the Nigde Massif in Central Turkey.
Two main deposits are differentiated: a major strata-Bound W-SbHg-Au vein and stratabound
breccia-hosted Hg-Sb-Au prospect

The vein deposit is localised along an E-W trending and steeply dipping fault zone at gneiss marble
contact at the crest of an antiform, East-west trending (Post-Early Paleocene age?) aplite and
micropegmatite dykes have a close spatial relationship with the mineralised vein,. The deposit is composed
of scheelite, stibnite, cinnabar, quartz, calcite and barite with minor amounts of gold, orpiment, realgar and
sulphosalts. Gold values vary greatly but highest concentrations are observed towards the end of the Barit
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MADEN YATAKLARI OTURUMU -II-

AFYON-ASAGISAGIRLI ALTINLI DEMIR YATAGI
GOLD-BEARING IRON DEPOSIT OF AFYON-ASAGISAGIRLI

M. Orhan OZKOCAK, Enerji ve Tabii Kaynaklar Bakanligi , ANKARA

OZ: Asagisagirh altinh demir yatag1 Afyon'un yaklagik 30 km kuzeydogusunda, Afyon-Ankara karayolunun 2
km giineyindedir. Afyon Konya siradag havza (Horst graben) yapisimin Emirdaglan béliimiinde yer alan
maden sahas1 metamorfik kayaglar (Mikagist, kuvarsit ve mermerler) ve Pliyosen yagli volkanik kayaclardan
(Riyolit, andezit ve tiifler) olusur.

Silislesmig, limonitlesmis ve kaolenlesmis iki zon, Hasan'in Agili ve Ekrem'in Agili mevkilerinde yer
alir. 50 m kalinhiinda, yaklagik 1 km uzunlugundaki Hasan'in Agili zonu, breslesmis kuvars zuhurlar1 ve zona
paralel tabakali yapilar ihtiva eder. Hasan'm Agili'nin yaklagik 1 km batisinda bulunan Ekrem'in Agili zonu,
15 m kalinlikta ve birkag¢ yiiz metre uzunlukta olup N10°W/40°E y6n ve egimlidir. Her iki zon da NW-SE
yonlii dik bir ters fayla atilmiglardir.,

Cevherlesme ¢ogunlukla hematit, limonit ve kuvarstan ibarettir; tili olarak mika, klorit, riitil ve manye-
tit ihtiva eder. Kuvars kataklastiktir; limonit ¢atlaklan doldurur. Altin ¢ogunlukla kuvars icindedir ve genellik-
le elektrum geklinde goriiniir. Catlaklan limonitle doldurulmug bregik kuvarslar daha fazla altin icerirler.
Altn taneleri genellikle 3 ila 10 mikron biiyiikliigiindedir. limonitlesmis framboidal piritler izlenmistir. Hema-
tit ve limonitler mikrokivrimli tabakalar olustururlar, :

Metamorfik sedimanter demir olusumlari, bildhare hidrotermal sivilar tarafindan istila edilmislerdir;
altin muhtemelen iki olaya bagli olarak tesekkiil etmistir.

Altin igeren, diisiik tenorli Asagisagirli demir yatagi, Doglat alunli antimuan yataginin yaklagik 10 km
SSE'sunda olup Emirdag ve Bolvadin'e dogru SE yoniinde 30 km kadar uzanan demir kusaginin bir béliimiini
teskil eder. Bu kusagin diigiik tenrlii demir cevherleri % 60 Fe tentriine kadar zenginlegtirilmistir; MTA ra-
porlarina gére 20 milyon ton, TDCI raporlarina gére 140 milyon tonluk bir rezerv mevcuttur. Halen devam
eden aragtirmalar, bu yeni bulgunun sz konusu demir olusumlarinin ekonomisini nasil etkileyecegini

gosterecektir.

ABSTRACT: Auriferous iron deposit of Asagisagirh is situated about 30 km northeast of Afyon, 2 km
south of Afyon-Ankara highway. The area, located on the southern flanks of Emirdaglan range in the basin
and range structure of Afyon-Konya, consists of metamorphic rocks (Micaschists, quartzite and marbles)
and volcanic rocks of Pliocene age(Rhyolite, andesite and tuffs).

Principally two silicified,limonitized and kaolinized zones occur at the locations of Hasan'in Agili and
Ekrem'in Agili. The zone of Hasan'in Agili, 50 m thick, about 1 km long, trending N45°W and dipping 40° to
NE, comprise frequent brecciated quartz occurences, layered structure parallel to the zone. The zone of
Ekrem'in Ag1l1, 15 m thick, a few hundred meter long, is trending N10°W/40°E. Each zone is affected by a
steep dip reverse fault trending NW-SE.,

Mineralization consists mostly of hematite, limonite and quartz. It contains accessorily mica, chloride,
rutile and magnetite. Quartz is cataclastic; limonite fills the fissures. Gold is mostly in the quartz and ap-
pears generally as electrum. Brecciated quartz, the fissures of which are filled by limonite, contains more
gold.The size of gold grains generally varies from 3 to 10 micron. Limonitized framboidal pyrites have been
observed; hematite and limonite form microfolded layers. :

Metamorphic sedimentary iron formations have been invaded later by hydrothermel solutions. Gold
may depend on two events.

Auriferous low grade iron deposit of Agagisagirh situated about 10 km SSE of gold-bearing antimony
deposit of Doglat, makes part of the iron belt pursuign antimony deposit of Doglat, makes part of the iron beit
pursuing 30 km towards Emirdag and Bolvadin in the SE direction. This belt, the low grade iron ore of which
has been enriched to % 60 Fe bearing concentrate, represents a big reserve, 20 million tons after MTA re-
ports and 140 million tons after TDCI reports. Further research will show us how this new discovery will inf-
luence the economy of these iron formations. :
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Baca adit where the known scheelite-stibnite-cinnabar vein dies out completely. At this locality the vein is
more brecciated with abundant limonite and fine grained quartz. This suggests a combination of both
supergene and hypogene enrichment for gold. ;

Supergene enrichment of gold is more pronounced in the Mehmetler Yurdu Sivrisi (MYS) prospect
located 2.5 km S of the vein. At this locality mineralization is hosted by a breccia body localized along the
contact of marble and gneiss. The origin of breccia seems to be both instrusive and tectonic. Mineralogy is
the same as the vein except that scheelite is absent. Significant gold concentrations are confined to the
breccia and can be traced over a vertical distance of 25 metres.

Mineralogical and fluid inclusion studies of the vein deposit distinguish four major episodes of ore
formation: 1: tourmaline, quartz and scheelite, 2: barite, 3: stibnite-cinnabar and 4: secondary quartz and gold.
Stage 1 is represented by aqueus H0- salt inclusions with a Th range of 218-254 °C and vapour ratios less

than %15; the salinity is about 8 wt % NaCl eqv. Stage 2 is characterised by mainly two phase aqueous
H20-salt inclusions with a Th range of 135-210 °C anda a salinity of 12 wt % NaCl eqv. There are also some

three phase Hp0-salt -C02 in clusions accompanying barite formation. Stage 3 is the main depositional stage

of stibnite and cinnabar. Fluid inclusions belonging to this stage are of aqueous Hy0-salt inclusions 1ith a Th
range of 135-210 °C and a salinity of 12 wt % NaCl eqv. There are also some three phase Hp0- salt CO2
CO3 inclusions accompanying barite formation. Stage 3 is the main depositional stage of sitibnite and
cinnabar. Fluid inclusions belonging to this stage are of aqueous H20-salt type with a Th range of 135-235 °C
and a salinity of 7 wt % .The last stage is the formation of epithermal overprint in the form of
crypto-crystalline quartz accompanied by gold. A Th range of 100-135 °C and a salinity of 18 wt % NaCl eqv.
represents this phase. The salinity values for all the stages show a magmatic source for the fluid. A boiling
assemblage may be present at about 280-300 °C, PVTX conditions calculated from this indicate a depth of
formation of 850 m and a lithostatic pressure of 225 bars.

The fluid inclusion from MYS prospect also show four stages: 1: Main quartz development 2:
Pyrite-arsenopyrite and marcasite, 3: Cinnabar, stibnite and silicification and 4: supergene alteration and gold
formation. Th ranges for this prospect are higher than the vein deposit whereas salinities are lower, about 5
wt % NaCl eqyv. except for the final stage which has a salinity of 12 wt % NaCl eqv. The fluid inclusions are
mostly of two phase Hp0-salt type although there are also three phase Hp-O salt CO2 inclusions with
some methane present. These inclusions represent the main quartz formation. The origin of the mineralizing
fluids is magmatic + meteoric. Boiling of the fluids occured at around 320 °C. This leads to the conclusion that
the mineralization occured at deeper levels and under higher pressure than the vein deposit (approximately
1300 m and 345 bars).
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TABAKAYA BAGLI VE FAY KONTROLLU ANTIMONIT o
MINERALIZASYONUNUN JENEZI, EMIRLi, MENDERES MASIFI,
TURKIYE (I- JEOLOJI, TEKTONIZMA, ALTIN VE IZ ELEMENT
JEOKIMYASI)

GENESIS OF STRATABOUND AND STRUCTURE CONTROLLED ANTIMONY MINERALIZATION
AT EMIRLI, MENDERES MASSIF, WEST TURKEY (I- GEOLOGY, STRUCTURE, GOLD AND

TRACE ELEMENT GEOCHEMISTRY)

~

H. Mustafa OZKAN , Department of Geology, University of Leicester, LE2 7 RH, ENGLAND,

Migrag AKCAY, Department of Geology, University of Leicester, LE2 7 RH, ENGLAND,
Charlie J. MOON Department of Geology, University of Leicester, LE2 7 RH, ENGLAND,
Barry C. SCOTT Department of Geology, University of Leicester, LE2 7 RH, ENGLAND,

OZ: Alpin Orojenik kusaginda Paleozoik yash metasedimanlar icerisinde tabakaya bagh ve damar tipi
antimonit ve zinober yataklar1 oldukg¢a yaygindir. Bu caliyma tabakaya bagli ve damar tipi antimonit
yataklarinin karakteristiklerini ve ozellikle de antimuan ve civa mineralizasyonu igerisindeki altin
parajenezini ve potansiyelini incelemektedir.

Emirli sahasinda bulunan fay kontrollu antimuan ve civa mineralizasyonu, Kiigiik Menderes grabeninin
giineyindeki grabenlesmeye bagl faylanmalarla iligkilidir. Mineralizasyon yasi en erken graben olusumunun
baslangici olan Erken Miyosen olarak verilebilir. Bu yag sinirlamasi Menderes Masifindeki magmatizma
yasina bagli olarak Tortonien'e kadar uzanmaktadir.

Inceleme alani olasi Kambriyen oncesi yash gozlii gnayslar ile Paleoziok yagh sistler tarafindan
kaplanmaktadir.

Bolgede iig tiirlii mineralizasyon bilinmektedir.:

1. Grafitik gistler i¢inde tabakalanmaya uyumlu antimonit mineralizasyonu

2. Emirli fay sistemi iginde tektonik yap1 kontrollu antimonit mineralizasyonu

3. Halikdy fayina bagli olusmus zinober mineralizasyonu

Grafitik gistler icinde goriilen, tabakalanmaya uyumlu antimonit mineralizasyonunda baglica mineraller
sunlardir: arsenopirit, pirit, tetrahedrit, sfalerit ve markasit. Ana kayag olan grafitik gist ise kuvars, feldspat
ve grafit ile sfen, monazit ve apatit gibi aksesuar minerallerinden olugur. Cevher mineralleri sistoziteye
uyumludur. Grafitik sist i¢cindeki bu antimonit olusumu yiiksek Ag (250 ppm), Sb (1000 ppm), As (8000
ppm), Zn (1000 ppm), ve Cu (700 ppm) ile karakterize edilmektedir. Yiiksek giimiis degerleri tetrahedritlere
bagli olarak goriilmektedir.

Emirli tektonik yapi sistemi boyunca olusmus fay kontrollu antimonit mineralizasyonundaki mineraller
asagidakilerden olugmaktadir: pirit, arsenopirit, kalkopirit, tetrahedrit, antimonit, markasit, orpiment, realgar
ve zinober, Zinoberce zengin D-B dogrultulu kirik ve damarciklar, dnce olusmus antimonit mineralizasyonunu
kesmektedir. Fay kontrollu antimuan mineralizasyonu silislesmis olup yiiksek Sb (20 %), ve As (4000 ppm)
ile karakterize edilmektedir. en yiiksek altin degerleri (4.9-10.3 ppm) sistemin en iist kisimlarindaki
silislesmig damarlardan elde edilmistir. Fay zonu boyunca gériilen alterasyon arjilik tiirden olup, serisit, az
illit ve ¢ok az miktarda da smektitten olugmaktadir. Alterasyon sistem igerisinde herhangi bir zonlanma
gostermez. '

Grabenlegmeye bagh olusan Halikéy fayr boyunca goriilen civa mineralizasyonu ise basit bir
mineralojiye sahiptir. Baglica zinober, pirit, markasit, az arsenopirit ve ¢ok nadir rastlanan galen den
olugmaktadir. Yer alt1 galerilerinden alinan mineralizasyonlu 6reklerde 1.15 ppm Au, 25 ppm Sb, 10.000 ppm
As, ve 350 ppm Pb degerleri saptanmigtir.

ABSTRACT:Stratabound-and vein-type stibnite and cinnabar deposits occur in Paleozoic metasediments
within the Alpine Orogenic belt. This study investigates the characteristics of stratabound-and vein-type
stibnite deposits and in particular the paragenesis of gold in Sb-Hg mineralizations and its further potential.

The vein-typ antimony and mercury mineralisation in the Emirli area are associated with the major
graben bounding faults on the south side of the Kii¢iik Menderes graben, The age of the deposits is
constrained by the age of the graben formation which is found to be early Miocene.

The area investigated is underlain by augen gneiss of probable Precambrian age and schists of
Palcezoic age.
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Three types of mineralization are known in the area:

1. Stratabound stibnite in graphitic schists at Emirli

2. Structure controlled stibnite along the Emirli fault

3. Cinnabar associated with the Halik6y fault zone

Major minerals in the stratabound stibnite mineralization, which occurs within graphitic schist, are:
arsenopyrite, pyrite, tetrahedrite, sphalerite, and marcasize, The host graphitic schist consists of quartz,
feldspars, and graphite with sphene, monazite, and apatite as accessory minerals. The ore minerals are
concordant to the schistosity. Graphitic schist hosted mineralization is characterised by high silver (250
ppm), Sb (up to 1000 ppm), As (800 ppm), Zn (1000 ppm), and Cu (700ppm),

The mineral assemble of the structure controlled stibnite mineralization, which occurs in the Emirli
horsetail structure system, is: arsenopyrite, pyrite, chalcopyrite, tetrahedrite, stibnite, marcasite, orpiment,
realgar and cinnabar. Cninnabas-rich E-W trending Joints and veinlets cut across the stibnite mineralization.
The fault controlled mineralization is silicified and characterised by high Sb (up to 20 %), and As (4000 ppm).
Silver, arsenic, and antimony values constantly increase towards the surface whereas the base metals, Pb,
and Zn decrease upwards. Gold assays from the central part of the system give a maximum value of 4.8.
ppm. The highest gold values (4.9-10.3 ppm) were obtained from the silicified upper most part of the system.
Alteration assemblage along the fault zones is of argillic type and consists mainly of sericite and minor illite
with traces of smectite.

Mercury mineralization along the graben bounding Halikdy fault has a simple mineralisation
containing mainly pyrite, cinnabar, marcasite, minor arsenopyrite and traces of galena. Underground
mineralized rock samples yielded maximum of 1.15 ppm Au, 25 ppm Sb, 10000 ppm As, and 350 ppm Pb
values.
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OZ: Emirli gri antimon (stibnite) ve Halik8y zinobar ¢tkelleri Menderes Masifi'nin en nemli iki ¢okelidir.
Emirli antimon minerallizasyonu grafitsistler i¢indeki katmansinuri stibnit ¢okelini kesen Emirli faymuin atkuy-
rugu (horsetail) yap1 sisteminde yer almaktadir. Katman sinin ¢okel ile damar sisteminin benzer uzaysal
birligi (spatial association) ayni zamanda Menderes Masifi'nin bagka yerlerinde arsenopirit ve kuvars da-
marlariyla katman sinir1 arsenopiritleri arasinda da gozlenirler. Halikdy'deki zinober mineralizasyonu ise
biiyiik Halikdy fayi ile sinirlidir.

Bu ¢aligma, mineralizasyonunun farkli tiplerinin jenetik iligkilerini aydinlatmay1 ve ¢okelme kosullarin
aciklamay1 amaglamaktadur. .

Emirli'de, en erken (ilk) mineralizasyon evresi fay denetimli ¢okeldeki pirit ve arsenopiritin
¢okelimiyle temsil edilmektedir. H20 + Co2 + hidrat iceren ii¢ evreli sokulum meteorik suyu isaret eden %
3.3 NaCl ve 310-290°C araligindaki Th, Iu bir safhada bulunur. Asil stipnit ¢okelimi, daha az arsenopirit, tet-
rahidrit ve gok az miktarda sfalanit, kalkopirit ve altinla birlikte mineralizasyonun 290-250°C'daki ikinci evre-
sinde baglar. Emirli fay: altinda, diisiik sicakliktaki ikincil dolomit olusumu asil stibnit ¢okelimiyle ilintilidir.
Ugtincii evre, benzer mineralojideki 4. evreye Th=250-180°C da gegen, fakat 180-160°C da ¢ikelen arsenopi-
rit ve stibnit ¢okelimi olan 160°C altindaki sicaklikta olustugu hesaplanan mineralizasyonun son asamasi ise,
daha 6nce ¢okelen mineralizasyonu kesen D-B uzamimli gatlaklar boyunca 6rpimen, markasit ve zinobar
¢okelimiyle karakterize edilir.

Haskoy ve Zeytinlik'te, altin iceren arsenopiritli kuvars damarlari, Emirli sistemine gore diisiik tuzlu-
lukta (Th = 300-360°C, % 1.5-3.0 NaCl daha yiiksek homojen sicakliklar gostermistir.

Emirli'de, katmansimri ve fay denetimli mineralizasyon, %o (-10) ve (-6) arasinda 6348 degerleri olan

dar bir aralik gosterir. Katmanlardaki mineralizasyona ait %o (-10) ve (-6) arasindaki $34S ye ait degerler
metamorfizmanin sonucu oldugu seklinde yorumlamirlar. Zinobar Halikdy'de %o -7 ve -6 arasindaki ¢okdan bir
3348 e sahiptir. Damarlardaki ve katmansimr ¢okelindeki zeytinlik yoresi arsenopiriti, siilfiir i¢in yaygin bir
kaynag isaret eden %o (-14) ve (-11) arasindaki 334S degerlerinde toplanmigtir.

Emirli'deki akigkan sokulumu ve isotop verileri, yap1 denetimli stibnit mineralizasyonun igin mineral-
lesme siirecine ait kamitlar1 saglamaktadir. Metal kaynag1 olasilikla grafitsistler tarafindan tutulan kat-
mansinirt stibnit mineralizasyonudur. Catlaklar ve faylar boyunca hareket eden meteorik su, grafitsistler gibi
yliksek derecede deforme olan ve azalan, siilfat minerallerini ¢ozen ve onlarin birbirini kesen fay zonlan
boyunca yeniden ¢okelimine neden olan litolojik birimlerle etkilenmistir. Graben olusumuyla iligkili olarak
ylikselen magma, mineralizasyon igin bir sicaklik kaynagi olmaktadir. Mineralizasyon evresinin sonuna
dogru, yiikselmis, derinden kivrimlanmis magma bolgedeki zinobar gokellerinin olusumundan daha cok siilfiir
vermektedir. Bununla beraber, bu magmatik siilfiir, demir olugturan aligkanlarla onun isotopik kompozisyonu-
nu bozan bolgesel kayaglar etkilemesi sirasinda kirletilmistir.

Zeytinlik'deki jeolojik konum, olusum sicaklii ve refrakter altin varlig1 olan mineral panajenizi meta-
morfik kdkenli arsenopirit kuvars damarlarini géstermektedir.

ABSTRACT: The Emirli stibnite and Halikdy cinnabar deposits are two of the most important in the
Menderes massif. The antimony mineralization at Emirli is located in the horsetail structure system of the
Emirli fault which cross cuts a stratabound stibnite deposit within graphitic schist, A similar spatial
association of a vein system with stratabound deposit is also observed between veins of arsenopyrite +
quartz and stratabound aurierous arsenopyrite elsewhere in the Menderes massif: Cinnabar mineralization
at Halikdy is restricted to the major Halikéy Fault.
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This presentation aims to delineate the genetic relationship of the different types of mineralization and
to decsribe conditions of deposition.

At Emirli, the earliest mineralising stage is represented by the deposition of pyrite and arsenopyrite
in the fault controlled deposit. Three phase inclusions consisting of H0 (lig)+ CO,(lig)+ CO, (g) +gas hydrate
are found in this stage with a Th range of 310-290°C and a salinity of 3.3. wt% NaCl, indicating meteoric
water. The main stibnite deposition starts with the second stage of the mineralisation at (Th) 290-250 °C
with lesser arsenopyrite, tetrahedrite and minor amounts of sphalerite, chalcopyrite and gold (3.7 ppm).
Secondary dolomite formation below the Emirli fault, with low salinity (1.5-2.0 wv%NaCl), corresponds to
the main stibnite deposition. Stage 3 starts with silicification, deposition of arsnenopyrite and stibnite at
Th=250-180°C grading into stage 4 which has similar mineralogy but was deposited at (Th) 180-160°C. The
last stage of the mineralization, which is estimated to form at temperature below 160°C, is characterised by
deposition of orpiment, marcasite and minor cinnabar deposition along E-W trending joints which cut across
the previously deposited mineralization.

At Haskdy and Zeytinlik, gold bearing arsenopyrite quartz veins, showed higher homogenization
temperatures with low salinities (Th=300-360°C; 1,5-3.0 wt % NaCl) relative to the Emirli system.

At Emirli, stratabound and fault controlled mineralization show a narrow range of 0 34 S values
between-10 and -6 %o. This suggests a common source for sulphur. Heavier 8 3¢ S values between-10 and -6
%o in the stratabound mineralization are interpreted to be the result of metamorphism. At Halik6y, cinnabar

has a narrow 0 34 S range from -7 to -6 %o.

Arsenopyrite from Zeytinlik area, in both veins and stratabound deposit, yielded 0 34 S values of
* between -14 and -11 %o indicating common source for sulphur. )

The fluid inclusion and isotope data at Emirli provide evidence for the mineralizing process for the
structure controlled stibnite mineralization. The metal source is probably the stratabound stibnite
mineralisation hosted by graphitic schists. Meteoric waters circulated through the joints and faults,
interacted with highly deformed and reducing lithological units such as graphitic schists, dissolving the
sulphide minerals and redepositing them along the cross cutting fault zones. Upwelling magmatism
associated with graben formation acted as a heat source for the mineralization. Towards the end of the
mineralizing phase, the upwelling, deeply seated, magma contributed more sulphur to the formation of
cinnabar deposits in the region. However, this magmatic sulphur was contaminated during the interaction of
the ore forming fluids with the country rocks modifying its isotopic composition.

At Zeytinlik, the geological setting, formation temperature, and mineral paragenesis with the
presence of refractory gold, however, suggests that the arsenopyrite quartz veins are of metamorphic origin.



40 46. TURKIYE JEOLOJI KURULTAY1 1993 BiLDiRi OZLERI

AFYON VOLKANIZMASI VE SICAK SU KAYNAKLARININ ALTIN VE
GUMUS ARAMALARI YONUNDEN ONEMI

IMPORTANCE OF THE VOLCANISM AND HOT WATER RESOURCES OF AFYON FROM THE
VIEWPOINT OF GOLD AND SILVER EXPLORATION

M. Orhan OZKOCAK, Enerji ve Tabii Kaynaklar Bakanli§i, ANKARA

OZ: Cesitli jeolojik devirlerde yogun bir magmatik ve yapisal evrim gegiren iilkemizde, altin ve giimiig yatak-
larinin olusumunu saglayan sartlar etkin bir gekilde hiikiim siirmiistiir. Afyon Bolgesinin Kiitahya-Afyon-
Konya grabeni iizerinde yeralmasi, yogun bir volkanik faaliyete sahne olmasi ve diinyaca iinlii jeotermal alan-
lara ve siireklilik arzeden yiiksek 1s1 akisina sahip bulunmas: altin ve giimiis aramalan y6niinden madencilik
camiamizin ve yabanci kékenli madencilik firmalarinmn dikkatini ¢ekmistir.

Graben faylari, cevherin getirilmesinde en biiyiik rolii oynamustir. Mallica, Doglat, Gecek ve
Sandiklr'dan gegerek giineybatiya dogru uzanan muazzam bir fay zonu, altin ve giimiig yataklarinin olusumu
yoniinden ikinci bir 6nemli yapisal unsuru tegkil eder.

Bolgede her gegen giin yeni bulgularla kargilagilmaktadir. Emirdaglar demir yataklarinda altina rast-
lanmigtir. Bolvadin civarinda altin olusumuna elverigli dzellikler tespit edilmigtir. Suhut'un Balgikhisar ve
Ilyasli Koyleri ile Kocatepe civarindaki volkanik sahalarda pirit ve markasit igerikli mud-pool ve silika sinter
olusumlarina raslanmugtir.

Mallica bakir zuhurlari, Doglat altinli antimuan yatag: ve civarindaki Kiyir, Eynehan ve Kuzviran ben-
zer antimuan zuhurlari, Gecek altinli bakir zuhurlar, altin ve giimiis olusumuna elverisli Sandikli sahalari,
Doglat-Sandikli fay zonu tizerinde yer alir.

Afyon Bolgesinin énemli bir horst graben yapisi ile muazzam bir fay hattinin kesisme zonunda bulun-
masi, yogun volkanik faaliyetlere sahne olmasi, bol miktarda jeotermal alan ihtiva etmesi, 6nemli tektonik
hareketlere maruz kalmasi ve yiiksek 1s1 akigina sahip olmasi altin ve giimiis aramalar1 yoniinden biiyiik

deger tagidigin gostermektedir.

ABSTRACT: During geological peroids, Turkey has undergone intense magmatic and tectonic evolution
and important conditions favorable to the formation of gold deposits have reigned. As the Afyon region is lo-
cated on the Kiitahya-Afyon Konya graben, is exposed to intense volcanic activities and has worldknown
geothermal areas and permanent high heat flow, it has drawn attention of our mining community and of the
foreign mining companies.

Basin and range faulting served as major channelways for hydrothermal fluids. A big fault zone follo-
wing the Mallica-Doglat-Gecek-Sandikl: line constitutes the second important structure favorable to the for-
mation of gold and silver deposit.

Some gold indications are discovered in the iron deposits of Emirdaglan. Features favorable to the for-
mation of gold mineralization ore observed near Bolvadin. Pyrite and marcasite-bearing mud-pool and silica
sinter examples have been encountered in the environment of Balgikhisar, Ilyash and Kocatepe.

Copper occurences of Mallica, auriferous antimony deposit of Doglat and environmental similar depo-
sits, gold-bearing copper occurences of Gecek, hopeful areas of Sandikl1 follow Mallica-Doglat-Sandikli fault
zone.

Due to location on the intersection of an important basin and range sutructure and a big fault zone, in-
tense volcanic activities, abundant geothermal areas, important tectonic activities and permanent high heat
flow, Afyon region is worth to be explored extensively for gold and silver.
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CAMDAG (SAKARYA) Pb-Zn CEVHERLESMESI

Pb-Zn MINERALIZATION IN CAMDAG, SAKARYA

Ali CEVIKBAS M.T.A. Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA
Serif YILMAZ M.T.A. Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, ANKARA

OZ: Inceleme alany; Sakaryanin giinéyindeki Camdag bolgesinde yer alir. Yapilan galigmalardaki amag;
bolgedeki kurgun-ginko cevherlesmesinin potansiyeli ile jeolojik iligkilerinin aydinlatilmasidir.

Bolgede Paeozoyik, Mesozoyik yagl ¢okellerle Tersiyer yagh volkanik birimler goriliir,

Gamdag yoresindeki kurgun-ginko cevherlesmeleri; Devoniyen yasli dolomitik kiregtagt ve Karbonifer
yash krinoidli kiregtagi dokanaklarin da damar, mercek ve agsal yekillerde goriiliir. Sfaleritin galenit
tarafindan ornatilmasi, sfalerit icinde kalkopirit ayrilimlarinin ve fahlerz'in izlenmesi, cevherlegme,
olusumunun hidrotermal oldugunu gésterir. Alp Orojenezine bagli tektonizma ile gelismiy olan
cevherlesmenin NW-SE dogrultulu fay zonlarinda yogunlagtigi tespit edilmigtir,

Saptanan baglica cevher mineralleri; pirit, sfalerit, kalkopirit, galenit, fahlerz, kovellin, azurit, malakit,
neodijenit ve limonittir. Kimyasal analizlerde Pb % 0.20-12.96, Zn % 2.75-50.05, Ag % 3.3-83.30 arasinda
degerler elde edilmistir.

ABSTRACT: The investigated area is located in Camdag region at the south of Sakarya. The purpose of
the study 1s to establish geological relationships of the lead-zinc mineralization and to determine its
economical potential.

Paleozoic and Mesozoic aged sedimentary rock units and Tertiary aged volcanic units are observed in
the sutdy area.

The lead-Zinc mineralizations in Camdag region, exhibit vein, lens, and network-tpe formations along
the contacts of Devonian aged dolomitic limestone and Carboniferaus aged, crinoid bearing limestone. The
replacement of sphallerite by galena, chalcopyrite intergrouths in sphalerite out preseuce of fahlerz minerals,
indicates that ore mineralization is originated hydrothermally. The mineralization is related to the Alpine
Orogenic activities and concentrated in NW-SE trending fault zones.

The main ore mineals are; pyrite, sphalerite, chalcopyrite, galena, fahlerz, covelline, azurite, malachite,
neodigenite and limonite. Chemical analyses revealed 0.20-12.96 % Pb, 2.75-50.05 % Zn, and 3.3.-83.30 % Ag
values.
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DOGA TARIHI OTURUMU

MTA TABIAT TARIHI MUZESI VE TURKIYE MADENCILIK TARIHI
SEKSIYONU

MTA NATURAL HISTORY MUSEUM AND THE SECTION OF MINING HISTORY OF TURKEY

Ergun KAPTAN MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA

OZ: Tabiat Tarihi Miizelerinin iilkemizdeki bilinen miizeler icinde ayr bir yeri vardur. Uygarlik tarihi iginde ilk
miizenin M.O. 3. yiizyilda Iskenderiye kentinde I. Ptolemaios doneminde kuruldugu bilinmektedir. [lk
miizecilik etkinlikleri Ronesans sonrasi Avrupa'sinda baglamigtir. Miize tanumina uygun ilk miize ise 1683
yilinda Oxford'daki Ashmolean Miizesi'dir. Diinya'da ilk Tabiat Tarihi Miizesi 16. yiizyilda tabiat bilgini Ges-
ner Conrad tarafindan Ziirih'de kurulmustur.

Ulkemizde 1960-1970 yillarina degin konusu bakimindan gesidi az miizeler vardi. Halbuki Avrupa'da
konusu ¢ok gesitli miizeler vardir. Ilging olanlar arasinda Isvigre'de Ayakkabr Miizesi, Hamburg'da Baharat
Miizesi, Norveg'in Fjaerland kentindeki Buzul Miizesi, vs. gibi bazi 6rnekleri siralayabiliriz.

Yurdumuzda son yirmibes yil iginde gesitli konularda az saydmayacak miize agilmigtir, Ornegin MTA
Tabiat Tarihi Miizesi, PTT Miizesi, Eczacilik Miizesi, Aga¢ Miizesi (Arboretum) vs. gibi miizeleri sayabili-
riz.

Tiirkiye'de gimdilik 170 miize vardir. Ozel miize kapsamina giren tescil edilmig miize sayisi ise 37'dir.
Ayrica tescil edilmemig ¢ok sayida 6zel miize vardir.

Fen miizeleri iginde yer alan MTA Tabiat Tarihi Miizesi ii¢ ana bélimden olusmaktadir, Tiirkiye Ma-
dencilik Tarihi'ne ait materyeller ise miizenin mineraloji-petrografi ve fiziki jeolojiye ayrilmig ikinci ana
boliimiinde yer almaktadir. Bu seksiyonda, milattan dnceki devirlerden baslayan ve milattan sonraki Roma-
Osmanlt donemlerini de kapsayan ¢ok gesitli madenci aletleri sergilenmektedir. Ayrica antik cevher zengin-
legtirme aletleri ile eski metalurjiye ait materyellerde burada teghir edilmektedir.

MTA Tabiat Tarihi Miizesi mekin darligi nedeniyle ¢agdas gelisimini devam ettirememektedir.
Dilegimiz 7 Jubat 1993 tarihinde 25. hizmet yilina giren miizemizin gagday geligimini saglayacak olanaklara
biran once kavugmasidir.

ABSTRACT: Natural History Museums have a very important place among the museums in Turkey. The
first museum, in history, was established in Alexandria in the 3 century B.C. by Ptolemaios The First. The
eariiest activities of museology began at Europe after the Renaissance. The first museum, which can be cal-
led museum in modern meaning, was Ashmolean Museum established in 1963 in Oxford. The first Natural
History Museum was instituted at Zurich in 16" century by naturalist Gesner Conrad.

In Turkey, the subjects of the museums where limited until 1960-1970 although it was various in Eu-
rope including such interesting ones like "Bally Shoe Museum”in Switzerland; "Spices Museum” in Ham-
burg, Germany; "Glacier Museum” in Fjaerland, Norway. In the last 25 years many museums in different
subjects have been established in Turkey. Some of these are MTA Natural History Museum, The Post Offi-
ce Museum, The Tree Museum (Arboretum). At present there are 170 museums in Turkey 37 of which are
privite museums.

MTA Natural History Museum, which can be considered as a science museum consists of three sec-
tions. The second main section is Mineralogy-Petrography and Physical Geology. In this section materials
from Turkish mining history cavering from B.C. to Roman-Ottoman period such as antique mineral processing
equipments and metalurgical materials are also exhibited in addition to the various miners' tools.

MTA Natural History Museum can't go on its progress due to unavailable space. We hope that Natu-

ral History Museum will have a chance to be improved at 7th of February, 1993 when we celebrate 25th anni-
versary.,
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MTA TABIAT TARIiHI MUZESI'NDEKI DIORAMALAR VE ONEMI

ASSESMENT OF DIORAMAS IN MTA NATURAL HISTORY MUSEUM
Omer Faruk ATABEK MTA Genel Miidiirliigii Tabiat Tarihi Miizesi, ANKARA

OZ: Diorama; karanlik ya da los 1g1klt bir mekan icerisinde kenarlar goriinmeyen, 6zel bir gekilde yapilmisg,
1gtkll ve ¢ok boyutlu bir sahne diizeni i¢inde tahnidi yapilmig hayvanlar, yapay bitkiler ve kayaglarin yeraldifn
bir yapittir,

Nesli tiikenmekte olan hayvan tiirlerini, i¢inde yagadiklari dogal ortamla bir biitiinliik icinde izleyicilere
sunarak hayvanin yagsadigr dogal ortami miizelere tagimak diorama sanatinin en gnemli etkinliklerindendir,

Ulkemizde bulunan ¢ok zengin bitki ve hayvan topluluguna ait tiirler ancak onlart yerinde giérebilen
kigiler tarafindan gozlenerek aragtirilabilmektedir. Ornekleri toplamuk, korumak ve teshir ederek gelecek
kugaklarin hizmetine sunmak miizelerin baslica gorevidir.

Yakn tarihe kadar tilkemizde bu amaca yonelik kapsamli bir miizenin bulunmamasi diorama sanatinin
uygulanamamasina yol acarak biiyiik bir kayip ve doldurulmast gereken bir eksiklik yaratmigtir. Bu eksikligi
giderebilmek amaci ile 1968 Yili'nda Maden Tetkik ve Arama Enstitiisii'nde Tabiat Tarihi Miizesi kurulmus,
1973 Yili'nda da diorama ¢aligmalarina baglanugtir. :

MTA Tabiat Tarihi Miizesi'nde ilk uygulanan diorama Kizilcahamam fauna ve florasini iceren, bu
yoreye Ozgii tahnidi yapilnus tiftik kecilerinin olusturdugu dioramadir. Bunu Beypazari'nda 1974 Yili'nda
vurulan panterin yagadigi dogal ortanuyla teghir edildigi diorama izler,

Dogu ve Bati Karadeniz dioramalart iki kanad ile bir biitiin tegkil ederek Karadeniz Bolgesinin zengin
bitki Ortiisiinii yansitir.

Bir bagka dioramada Ege Bélgesi kiiltiir ve doga zenginligi ile birlikte gosterilmistir.

Dogu Anadolu'nun geng¢ bazaltlar: ile Akdeniz Bolgesi'nin tinli narenciye zenginligi de dioramalar
katinda izleyicilere sunulmusgtur.

ABSTRACT: Diorama is a specially designed and illuminated scene in which mummied animals, artificial
plants and rocks are presented.

Endangerous species of Turkey's rich flora and fauna can only be observed and studied by individuals
who can go and observe them in their natural environment. Collecting, protecting and exhibiting of these
species for the next generation are the main duties of the museums.

In Turkey, diorama art couldn't be presented for a long time due to lack of a big museum. After
construction of MTA Natural History Museum in 1968, diorama art found a place in this museum since the

year 1973,
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DINOZORLAR

DINOSAURS
Emrah SAKA A.U.FF. Jeoloji Miihendisligi Bolimii, ANKARA

O7Z: Dinazorlar, krokodiller, kertenkeleler ve yilanlara akraba olan ve karada yagayan siriingenlerdi.
Dinozorlar 200 milyon yil énce baglayan ve 65 milyon yil 6nce yokolmalariyla sona eren diinya tarihinin
Mesozoyik doneminde yasadilar. ) _

Dinazor terimi 1841 yilinda iinlii Ingiliz paleontolog ve anatomist Richard Owen tarafindan onerildi.
"deiros" yunancada korkunc, "sauros” kertenkele'den gelir. Dinazorlar bilyiik, kii¢iik, carnivore veya etobur,
herbivore veya otobur olarak cesitlidir. Ne olurlarsa olsunlar kalga ve bacak kemikleri formuna gore diger
fosil siiriingenlerden ayrildilar. Aym zaman kalga kemiklerine gére Saurischianlar (kertenkele kalgali) ve
Orrithischianlar (kug kalgali) olarak ikiye aynldilar.

Bu bildirinin amaci dinazorlarin gesitliliini gostermek, diger siiriingenlerle iligkilerini agiklamak,
beraber yagadiklari yollari aragtirmak ve gevresel kosullarint kesfetmek, 6zel ve ilging Ozellikleriyle yagam
dykiilerinin ayr yonlerini saptamakur.

Dinazorlarin tiimii ok bilyiik ve korkung degildi. En kiiciigii tavuk boyutunda ¢ogu ayakta iken bir
insandan biiyiik degildi. Ancak dinazorlar karada yagayan en agir ve en uzun hayvanlar olma rekorunu da
kirmuglardir. Antartikadakiler de dahil olmak iizere tiim diinyada 800 ¢esit dinazor bulunmugtur.

Mesozoyik c¢aginin kapanmasiyla, 65 milyon yil 6nce dinazorlar ucan pterozorlar ve okyanus
siiriingenlerle birlikte yokoldular. Bu konuda pekgok hipotez 6ne siiriilmiistiir ama gergek neden sonunda
bulunmustur. Dinazorlar ¢ok bilyiik bir meteor nedeniyle dlmiislerdir. Onlar go¢iip gittiler ancak
unutulmadilar. Ciinkii hala bir¢ok sirlarn var.

ABSTRACT : Dinasaurs (literally "terrible lizard") is the common name for anyone of the group of
land-dwelling reptiles which are related to the crocodiles, lizards and snakes. They lived during the
Mesozoic period of Earth History, which began some 200 million years ago, and ended about 60 million years
ago, at which time the dinasaurs became extinct. ¥

The word "dinosaur”" was preposed in 1841 by the famous British paleontologist and anatomist,
Richard Owen, and comes from the Greek roots "deinos" (terrible) and "sauros" (lizard). The dinosaurs
were of many kinds, some bring of tremendous size, some small, some adapted to carnivorous or
meat-eating dinosaurs mode of life or same to one herbivarous or plant - eating dinosaurs. Large or small,
meat-eating or plant-eating the dinosaurs were distinguished from other fossil reptiles by the form of their
hip and leg bones, modified to enable them to stand upright. The pattern of the hip bones also enables
dinosaurs to be split into two groups. They were Saurischians and Ornithischians.

It is the purpose of this paper to present a picture of various kinds of dinosaurs, to explain their
relationships to one another and to other reptiles, to inquire into manner in which they lived together, and to
explore the environmental conditions that surround them and determine the seperate courses of their varied
life histories with special interesting characteristics.

Dinosaurs were certainly not all "terrible” nor were they all gigantic. The smallest was about the size
of a chicken, and many stood not taller a man. But at the other hand of the scale, dinosaurs hold the records
for heaviest and longest landdwelling animals. So far, more than 800 different dinosaurs have been
discovered from every continent, including Antarctica.

At the close of Mesozoic Era, 65 million years, the dinosaurs became extinct, together with many
large marine reptiles and flying pterosaurs. Many hypotheses have been advanced to account for this mass
extinction, but finally, a real reason has found. Dirosaurs was killed by an enormous meteor. They passed
away but were not forgotten. Because they stili have mary enigmas.
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CANDIR ORTA MIYOSEN KAZILARI

GCANDIR : A MIDDLE MIOCENE SITE IN TURKEY
Erksin GULEC Ankara Universitesi Dil ve Tarih-Cografya Fakiiltesi Antropoloji Béliimii , ANKARA

OZ: 1968 yilinda Tiirk-Alman arastirmacilari tarafindan saptanan, daha sonra MTA Genel Miidiirliigii ele-
manlarinca kazi ¢aligmalan yapilan Ankara/Kalecik/Candir bulgu yeri, ¢ikarilan zengin paleofauna acgisindan
diinya capinda 6nem kazanmigtir. Bu yéredeki Orta Miyosen fosil yataklarina yénelik genis capli kazilara
1989 yilinda tarafimizca tekrar baglanmigtir. MTA Genel Miidiirliigii Tabiat Tarihi Miizesi'yle ortaklasa
yiiriitiilen bir proje cergevesinde yapilan kazilar sonucunda ¢ikarilan fosiller, paleoekoloji ve paleocografya
konusundaki bilgilerimize énemli katkilarda bulunmaktadir.

Kaz1 alanimiz Kumartag ve Hangili formasyonlarinin yaygin oldugu bélgede yer almaktadir. Onceleri
genel olarak Neojene konulan formasyonlar, fosillerin analiziyle daha alt birimlerde tarihlendirilebilmis ve
Orta Miyosen'e yerlestirilmistir. Kazi alanindan ¢ikarilan fosiller MN6 memeli zonunda degerlendirilmek-
tedir.

1989 yilindan bu yana Candir'da yapilan kazilar sonucunda bulunan proboscidae (hortumlugiller), gi-
raffidae (ziirafagiller), bovidae (kiizgiller), testudae (kaplumbagagiller), rhinocerotidae (gergedan-
giller) ve suidae (domuzgiller) 6rnekleri ve sedimanlarin genel yapisi, orman-step-savanla kapli bir paleoe-
kolojik ortamla kars: karstya oldugumuzu géstermektedir.

ABSTRACT : Miocene epoch sites are receiving increasingly greater attention in Turkey. Candir is located
about 80 km from Ankara and roughly dated Neogene. The site has gained considerable attention in the last
two and a half decades because of the richness of the fauna. These animals belong proboscidae, giraffidae,
bovidae, testudae, rhinocerotidae and suidae, all of which fall in the MN/ mammalian zone. A careful analysis
of the fauna suggests a geological formation commonly observed in the Middle Miocene.

Furthermore this fauna shows the morphological characteristics of animals living in a unique enviro-
mental complex of forest steppe and savannah.

The excavation has been sponsored partially by MTA (Mineral Research and Investigation), the Ge-
neral Directorate of Monuments and Museum, and the University of ANKARA.
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TURKIYE FOSIL KOPEKBALIGI DISLERI

THE FOSSIL SHARKS TEETH OF TURKEY

[brahim TEKKAYA MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA
Sevim YILDIRIM MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA

OZ: Bugiine kadar Anadolu'nun gegitli yerlerinde yapilan paleontolojik kazilarda ele gegen denizel omurgal
fosil bulgular iginde en eski drnekleri kopekbaliklarina ait temsilciler tegkil eder. Kopekbaliklarina ait en eski
temsilciler Alt Karbonifer'de ortaya ¢ikar. Selachii (Kopekbaliklarr) takimi, kikirdakli baliklar grubundan olup
Elasmobranchii alt siifinda yer alir. Bu takima ait 13 aile vardir ve bunlardan hepsinin bir ¢ok temsilcisi
bugiin, Akdeniz ve okyanuslarda yagamaktadir. .

Eldeki fosil verilere gore, Tiirkiye'de bulunmug en eski kopekbalig digleri Ust Kretase ve Eosen yagh
olan Odontaspis cuspidata ve Charcharadon sp.'ye aittir. Sarmasiyen yagh fosil kopekbaligi digleri ise
Odontaspis cuspidata, Odontaspis acutissima, Galeus latus, Carcharias (Apriodon) frequens, Oxyrhina
hastalis, Eutrichiurides sp. ve Araripelepidotes sp.'ye aittir. Biitiin bu kopekbalig: digi buluntulari, Anadolu
ile Avrupa arasinda Ust Kretase'den Sarmasiyen'e kadar olan kronoloji iginde, denizel omurgali agisindan
biiyiik bir faunik birligin kurulabilecegini gostermektedir.

ABSTRACT: Untill today, the oldest fossil samples of Sharks of marine vertebrate were found in the
paleontological excavations in the different places of Anatolia. The primitive fossil Sharks appeared in the
world at the Lower Carboniferous age. Sharks occur in the cartilaginous fish groups of Selachii in
Elasmobranchii. Selachii has 13 families and many samples of these families live in Mediterranean sea and
oceans today. Some of the fossil shark teeth of these thirteen families were found and determined in the
different places of Turkey, from Upper Cretaceous to Sarmatian. The teeth of Odontaspis cuspidata and
Charcharadon sp. were discovered in the sediments of the Upper Cretaceous and Eocene ages. And later,
some teeth of Odontaspis cuspidata. Odontaspis acutissima, Oxyrhina hastalis, Galeus latus, Carcharias
(Apriodon) frequens, Eutrichiurides sp. and Araripelepidotes sp. were found in the different deposits of the
Sarmatian. All these fossil teeth helped us to build the faunic scale between Anatolia and Europe from the
Upper Cretaceous to Sarmatian ages.
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CAKALLAR (SALIHLI-MANISA) LOKALITESINDEKI FOSIL INSAN
AYAK IZLERININ ONEMI VE ANATOMIK YAPISI

THE ANATOMIC STRUCTURE AND IMPORTANCE OF THE FOSSIL HUMAN FOOTPRINTS AT THE
GAKALLAR LOCALITY (SALIHLI-MANISA)

Ibrahim TEKKAYA MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA
Cetin ERTURK MTA Genel Miidiirliigii, Tabiat Tarihi Miizesi, ANKARA

OZ: Manisa ilinin Salihli il¢esine bagli Demirkoprii baraji cevresindeki Cakallar volkan konisinin gliney
yamaci boyunca bulunan fosil ayak izleri, eski zamanlarda yasayan insanlar tarafindan birakilmugtur. Ayak
izleri ana kaya olan gnays tizerindeki katmanl tifler tizerindedir. Giplak ayakla birakilan bu izler, nemli fakat
nisbeten sert (balgik halinde olmayan) bir tiif tizerinde olusmustur. Izlerin bugiine kadar saglam olarak
gelmesi, iizerine gelen bazaltik ciiruf ile kisa zamanda ortiilmiis olmasindandir.

- Bu ayak izleri ii¢ ferde aittir. Bunlardan ikisi erigkin olup Gediz nehrine dogru yan yana yiirtimiigtiir.
Ugiinciisii ise bu gruptan ayrilnug ve tepeye dogru yiiriimistiir. Bu ayak izleri daha kiigiik yapida olup
muhtemelen bir ¢ocuga aittir.

Ayak izleri arasindaki mesafeler olglilmiiy, bunlarin normal yiiriime bigiminde birakilmug izler oldugu
tesbit edilmigtir. Ayrica, her bir iz iizerinde alinan Olgtimlerde, bunlarin 40-41 numara biiyiikliikteki ayaklara
ait oldugu saptanmustir,

Ayak izlerinin morfolojik yapisinda, zeminin hafif kaygan ve meyilli olmasi nedeniyle deformasyonlar
goriilmiigse de genelde bu izleri birakanlarin ayak yapisinin diga basmayan, ayak tarak kemikleri
bombelegmis, evrimsel yonden Homo neanderthalensis'ten ileri bir yapi gosteren bicimde oldugu
anlagiimsgtir,

Ayak izlerinin yagini belirlemekie birgok aragtirict gesitli yontemleri kullanarak degerlendirme
yapmugtir. Bunlardan, Ozansoy, ¢evredeki teraslarin durumundan 250.000; Tekkaya, ayak izlerini 6rten
volkanik ciiruflara giére 12.000; Goksu, termoluminesans ydntemine gére 26.000 £ 5.200 ile 49.000 + 4.800,
Ercan ve digerleri K/Ar yontemine gore 25.000 + 6.000 yil ve Ering'de bolgenin Jeomorfolojik yapisina
dayanarak 10.000 yil dnceki bir doneme bu ayak izlerini tarihlendirmislerdir.

Bugiine kadar yapilan paleontolojik kazilarda sadece 5 lokalitede insan ayak izlerine rastlanmigtur,
Bunlar, Fransa, Italya, Macaristan, Etyopya ve Tiirkiye'dir. Bu ayak izlerinden Fransa, [talya ve
Macaristan'dakiler bir tek ferde ait bir tek ayak izidir. Etyopya'daki ise bir ferdin yliriimesini yansitan birden
fazla ayak izidir. Halbuki, Tiirkiye'deki li¢ ferdin uzun bir yiiriiyiigiinii sergilemektedir. Bu kadar miikemme]
bir doga hazinesi, bugiin icler acisi bir durumdadir.

Kigisel ¢ikarlar ugruna, bu doga harikasindan bugline ne volkanizmanin ¢evrede yarattigi giizellik ne
de ayak izlerinden geriye pek bir sey kalmamugtir. Kalanlan ise fazla beklenilmeden, gelecek nesillere
saglam bir miras birakabilmek i¢in ciddi bir koruma altina almak gerekir,

ABSTRACT: The fossil human footprints were discovered along south slope of the Cakallar volcanic cone,
near the Demirk6prii dam which is administratively belong to Salihli-Manisa. The fossil footprints were left
on a stratified tuff which is situated on the base rock gneiss. The footprints belong to three persons; one of
them pertain to a child while the others belong to adults. The footprints were burried under a thick slag layer.
These fossil footprints are different in size. The bigger is about 27 cm. which is aquivalent to shoe size
(40-41). Distance between the fotprints are about 75-80 cm. The morphological structure of the footprints
reflect much recent evolutionary stage than Homo neanderthalensis.

Datings of fossil footprints gave rather different ages. According to Ozansoy, these footprints were
left at least 250.000 years ago. Tekkaya suggested that the footprints happened about 12.000 years BP.
Goksu dated two ages, about 26.000 + 5.200 BP and 49.000 £ 4.800 years BP, Ercan at all dated 25.000 +
6.000 years BP. Ering proposed that the footprints were formed at the beginning of Holocene which is about
10.000 years before present.

Untill today, the fossil human footprints were discovered in five localities of the world : France, Italy,
Hungary, Ethiopia and Turkey. Three countries; France, Italy and Hungary have only one individual fossil
footprint, while there are more than one prints belonging to same person in Ethiopia. The footprints at the
Gakallar locality in Turkey have many footprints belonging to three persons.
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AZERBAYCAN JEOLOJi OTURUMU

KUCUK KAFKASLARDAKI KRETASE YASLI SILISLI-VOLKANOJENIK
FORMASYONLARIN STRATIGRAFISININ BAZI SORUNLARI

SOME PROBLEM OF THE STRATIGRAPHY OF CRETACEOUS SILICEOUS - VOLCANOGENIC
FORMATIONS OF THE LESSER CAUCASUS

Alipanah ABBASOV Bakii Universitesi Tabii llimler Akademisi, AZERBAYCAN
Alija AZIZBEKOVA Bakii Universitesi Tabii Ilimler Akademisi, AZERBAYCAN

OZ: Silisli-volkanojenik formasyonlar Asagi Kafkaslarin orta bolimiinde yaygindir. Bunlar mekan ve zaman
bakimindan bélgenin ofiyolit kompleksi evrimi ile iligkilidir. Silisli katmanlarin ¢okelimi bu bolgedeki ofiyolit
toplulugu evriminin agamalari sonucunun ¢oziimiinde dnemli bir rol oynar; ancak radyolarit, radyolaryah
jasper ve digerleri gibi bu silisli katmanlarin yast halen sorunlu ve tartigmalidur.

Radyolarya formasyonun gesitli jeolojik kesitlerdeki kiitlevi dagilumy, tiirlerinin ¢ok degigik olmasi ve
foraminiferalanin varligi bu soruna bir 1g1k tutar. Jeolojik kesitlerdeki radyolarya bilegsimlerinin sistematik
calisiimasi ve bunlarin istiflerdeki dagilimlarinin analizi nedeniyle radyolaryalarin spesifik ve jenetik
kompleklerinin Santoniyen igindeki degisimi saptanmugtir. Bu durum Turoniyen-Erken santoniyen yasl li¢
Faune katimin varligini ortaya ¢ikarmigtir. Cyrtophormis azerbaid janensis-Theocorys antiqua (Turoniyen-Alt
Coniasiyen) Dictyomitra torquata (Coniasiyen-Alt santoniyen) ve Crucella cachensiz-Patulibraechium
teslaensis (Alta Santoniyen) radyolaryalarin bu stratigrafik alt bolimlemeleri Gavelinella aff monterelensiz
(marie) Globotruncana inornata bolli, Archaeglobigerina chalilovi (Aliyullo) gibi foramitifera ¢alismalarinin
sonuglart ilede baglantilidir.

Kiiciik Kafkaslardaki radyolarya kompleksleri ve diinyanin pekgok yoresindeki benzer kompleksler ile
stratigrafik korelasyonu yapilmigtr. Bu ¢alismanin sonug olarak bir dizi ortak cinslerin ve sistematik bilegim
degisimi gdsteren bir benzer istifin varlifr ortaya ¢ikarilmigtir.

ABSTRACT: Siliceous-volcanogenic formations are widespread in the central part of the Lesser
Caucassus. They are spatially related to the region of ophiolite complex evolution. Stratification of siliceous
strata plays an important role in solving the problem of evolution Stages of ophiolite association in the
region, while the age of such siliceous strata as radiolarite, radiolarian jasper and others is still problematic
and disputable.

The mass distribution of radiolarian fauna in numerous sections as well as a great veriety of its
species together with the finding of foraminifera makes it possible to throw light on this problem. Due to the
study of systematic composition of radiolarians and analysis of their distribution along the section, a
sequential change of radiolarion specific and generic complexes had been determined. It allowed to mark out
theree layers of fauna of Turonian-Early Santonian: Cyrtophormis azerbaidjanensis-Theocorys antiqua
(Turonian-Lower Coniakian): Dictyomitra torquata (Coniakian-Lower Santonian) and Crucella
cachensis-Patulibraechium teslaensis (Lower Santonian).

These stratigraphic subdivisions of radiolarians are connected with the results of foraminifera study
among which Gavelinella aff. monterelensis (Marie), Globotruncana inornata Bolli, Archeoglobigerina
chalilovi (Aliyulla).

Stratigraphic correlation of radiolarian complexes of the lesser Caucasus and the coeval complexes of
most regions of the world has been carried out. As a result of this study a number of common species and the
similar sequence of change of systematic composition was brought out to light.
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NANNOPLANKTONLARLA AZERBAYCAN PALEOJEN COKELLERININ

BIYOSTRATIGRAFISI

" BIOSTRATIGRAPHY OF THE PALEOGENE DEPOSITS OF AZERBAIJAN BY NANNOPLANKTON

Reyhan KOSHKARLY Azerbeycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN
Nazim ALEKPEROV Azerbeycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN

OZ: Azerbaycan Paleojen ¢okelleri Biiyiik Kafkaslar'in giineydogu kesimiyle, Taliash Daglar1 ve Kiigiik
Kafkaslar'in kuzeydogu daglarinin biiyiik bir béliimiinii kaplar. Bu ¢okelerin dogal kesitleri Nah¢ivan'da
miikemmel bir sekilde yiizeyler ve Orta Kura Havzasi'nda bu cokeller iginde birgok kuyu acilmistir,
(Transkafkasya gaz-petro bolgelerinden biridir).

Paleojen'de bu bolge ayirtman litofasiyesi ve faunasiyla Kafkasya jeosenklinalinin bir bsliimiiydii.
Azerbaycan'in modern biyostratifisi kalkerli nannoplanktonlar, planktonik foraminiferler ve Nummulites'ler

tizerine oturtulmustur.
Martini (1971)'nin nannoplankton zonlamasi, Azerbaycan'daki biyostratigrafik siniflamanin temelini

olusturmustur.

Paleosen zonlari : B. sparsus
Cr. tenius
Ch.danicus
E. macellus
F. tympaniformis
Eosen zonlar : M. contortus
D. binodosus
M. tribrachiatus
D. lodoensis
D. sublodoensis
N. fulgens
R. placomorpha
Ch. oamaruensis
I. recurvus
Sp. pseudoradians

Alt Oligosen zonlant : Cl. subdistichus
H. reticulata

Azerbaycan'in kalkerli nannoplankton ve foraminifer topluluklari Kirim ve Kuzey Kafkasya'dakilerle
karsilagtirilabilir,

ABSTRACT: Paleogene deposits of Azerbaijan cover a large part of the southeastren region of the Great
Caucasus and a large part of the north eastren submountains of the Lesser Caucasus and the Talyash
Mountains. They are perfectly exposed in natural sections in Nakhichevan and have been penetrated by
numerous wells in the Middle Kura Depression (one of the Transcaucasian gas-oil provinces).

In the Paleogene this region was parat of the Caucasian geosyncline with distinctive lithofacies and
fauna. The modern biostratigraphy of Azerbaijan based on calcareous nannoplankton, planktonic foraminifera
and Nummulites.

The nannoplankton zonation of Martini (1971) formed the basis for biostratigraphical subdivision in
Azerbaijan. Paleocene Zones: B. sparsus, Cr. tenuis, Ch. danicus, E. macellus, F. tympaniformis; The
Eocene Zones.: M. contortus, D. binodosus, M. tribrachiatus, D. lodoensis, D. sublodoensis, N. fulgens, R.
placomorpha, Ch. oamaruensis, I. recurvus, Sp. pseudoradians; The Lower Oligocene Zones: Cl.
subdistichus, H. reticulata.

The calcareous nannoplankton and foraminifer assemblages of Azerbaijan can be compared with those
from Crimea and North Caucasus.
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DOGU KAFKASLAR ALT PLEYISTOSENINDEKI OSTRAKOTLARIN
STRATOTIPLERI

OSTRACODES OF THE STRATOTYPE OF LOWER PLEISTOCENE IN THE EASTERN CAUCASUS
Dilara MAMEDOVA Bakii Universitesi Tabii Ilimler Akademisi, AZERBAYCAN-

OZ: Baku horizonun"Baku devresi"- Stratotipi s1§, yakin kiy1 denizel cokellerden olusmaktadir, Kesikliklerin
goriilmemesi, alt ve iistlerinde yeralan ¢okeller ile keskin dokanaklarin varligs ve farkli gruplardaki fosillerin
saptanmast  bu (birimin) stratigrafik onemini artirmaktadir. Baku horizonu faunasi Cavda faunasina
birbakima benzerlik sunar. Baku zamanindaki Hazar ve Karadeniz arasindaki gég¢ iligkileri ortaya
crkarilmigtir, Baku horizonu mollusk faunasina gére Alt Pleyistosene aittir ve Alt ve iist alt horizonlar olmak
lizere ikiye ayrilmigtir.

Ostrakoda kompleksleri istifde degisim gosterir ve bunlarin stratigrafik birimlerdeki geligimleri,
Apseron yarimadasindaki mollusklarca da belirlenen Baku horizonunun daha ayrintili béliinmesine ve
tartigymasiz dort ostrakoda kompleksinin saptanmasina olanak saglamaktadir. Onceden belirlenmisg
ostrakoda komplekslerinin stratigrafik konumunu belirlemek istifin ostrakoda ve mollusklar ile ayrilmasinin
denegtirilmesi ile olasidir.  Alt ii¢ kompleks alt Baku ve dérdiincii ise ( en iist kompleks) iist Baku ile
iligkilidir.

ABSTRACT: Stratotype of Baku horizon-mountain of "Baku stage" consists of near-shore shallow, marine
deposite. The absence of breaks, sharp contact with underlying and overlying deposits. good exposition and
the discovery of different groups fossils increases its stratigraphic significance. Baku horizon fauna is in
some way similar to Chauda fauna. The migration connections of the Caspian and Black Seas fauna in Baku
time are detected. According to mollusks fauna Baku horizon belongs to Lower Pleistocene and is divided
into Lower and Upper subhorizons.

The analysis of ostracoda complexes change by the sequence and their devalopment in stratigraphic
units, determined by the molluksks on the Apsheron peninsula, allows to divide more in details the Baku
horizon and to detect the four clear complexes of ostracoda.

Comparing the separation of the section by ostracoda and that by mollusks it is possible to define the
stratigraphic position of the predetermined ostracoda complexes: lower three complexes associate with
Lower Baku and the fourth (upper complex), to Upper Baku.



46. TURKIYE JEOLOJI KURULTAYI 1993 BILDIRI OZLERI 51

AZERBAYCAN'DA CAMUR VOLKAN URUNLERINDEKI
MIKROFOSILLERIN PALEONTOLOJIK INCELEMESI

PALEONTOLOGICAL STUDY OF MICROFOSSILS MUD VOLCANIC PRODUCTS IN AZERBAIJAN

Aliya BABAZADE Azerbaycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN
Valida SHAKHBAZOVA Azerbaycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN

OZ; Camur volkanik bregin paleontolojik analizi ve kayag igeriklerin stratigrafik yasim belirlemek, camur
volkanik aktivitesinin kati (rijid) iiriinlerininin ¢aligilmasi gercevesinde énemli bir rol oynar. Numunelerin
kesin yaglarinin bulunmamasi, bolgenin stratigrafik kesitlerindeki yerlerine oturtulmasinda ve analizlerin
sonuglarinin genellestirilmesinde bazi ek sorunlara neden olmas: iizerinde caligitlmugtir.

Gamur volkanik bregin paleontolojik ¢alisma sonuglar bdlgenin kabul edilen jeolojik yapisinda kesin
degisiklikler sunmaktadir. Kuzey Gobustan (Astrakhanka, Damirchi, Kasumkent, Kegnyaguady,
Kurkachidag) nin ¢amur volkanlarinin kat1 iiriinlerinin mikrofaunistik ve palinolojik analizleri oldukga ilging bir
sonug¢ vermistir: Paleojen ve Miyosen volkanik molozlar (y1f1simlarin) tabaninda bulunan Kretase
¢okellerinin mikrofosilleriyle yan yana olugtugu belirlenmistir.

Bundan dolayi, Paleojen-Miyosen ¢okelleri, Kretase ¢okelleri altinda bulunur. Cokellerin bu konumdaki
karakterleri Kuzey Kabustan'da yakinsak plakanin (sikigmanin) varligint gosterir.

ABSTRACT: Paleontological analysis of mud volcanic breccia and determining the stratigraphic age of its
component rocks play an important role within the frames of studies of solid products of mud volcano activity.
For the absence of accurate dating of the sample causes some additional trouble to allocate it
stratigraphically to the stratigraphic section of the region and to generalize the results of analyses carried
out.

Paleontological study results of mud volcanic breccia can introduce definite amendments into the
existing conception of geol, structure of the region.

Microfaunistic and palynologic analysis of solid products of the mud volcanoes of the Northern
Gobustan (Astrakhanka, Damirchi, Kasumkent, Kegnyaguady, Kurkachidag) gave quite an interesting
result: the Paleogene and Miocene form side by side with microfos of Cretaceous deposits which occur in the
basement of volcano debris cone had been discovered. .

Therefore, Paleogene-Miocene deposits occur under the Cretaceous deposits. Such character of
occurence of deposite in dicates the presence of the convering plate within the Northern Kobustan.
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ORGANIK KARBONATLARIN COGRAFIK ORTAMLARINDAKI Mg ve Sr
BIYOKIMYASAL KONSANTRASYONUNUN MEKANIZMASI HAKKINDA

ABOUT MECHANISM OF Mg AND Sr BIOCHEMICAL CONCENTRATION OF GEOGRAPHICAL
ENVIRONMENT IN ORGANIC CARBONATES

Saday ALIYEV Azerbaycan Bilimler Akademisi , Jeoloji Enstitiisii, Bakii, AZERBAYCAN
Elmira ALIEVA Azerbaycan Bilimler Akademisi , Jeoloji Enstitiisii, Bakii, AZERBAYCAN

OZ: Bugiin, arastirmacilarin karsilagtigi en dnemli problemlerden birisi eski organik ve inorganik ortamlarda
hiikiim siiren iglemleri anlamaktir. Eski havzalarin sicaklik, gaz icerigi, tuzlulugu ve diger tzellikleri ile birlik-
te, ortamlarin kimyasal kosullar ile organik fauna arasindaki iligskiyi belirlemek bu islemleri anlamaya
yardimci olur. Biyokimyasal yéntemler bu konuda ilging sonuglar arz ederler. Bu yontemlerin en 6nemli nok-
tasi elementlerin biyosfordeki dolagiminda organizmalarin roliinii belirlemektir. Dolayisiyla, biyojenik karbo-
natlardaki Mg ve Sr'un dagilim mekanizmalarini ortaya koymak gerekmektedir. Bu amacla, giincel molluska,
brakiopad, mercan, deniz kestaneleri ve yosunlar ve bunlann i¢inde bulundugu sedimanlar incelenmigtir.
Caligmanin sonucunda fosil iskeletlerini olusturan karbonatlardaki Mg ve Sr'in farkli oranlarda oldugu
anlagilmistir. Mg icerigi 0,01 % ila 10 % arasinda degisirken, Sr 0,01 ile 20 % arasinda degisir. Kavkilar
olusturan organik karbonatlarin Mg Sr iceriklerindeki bu farklilik, bu karbonatlar1 olusturan aragonit ve kalsi-
tin farkli gekilde kristallenmelerinden kaynaklanmaktadir. Aragonitteki MgCO3 icerigi % 1'i gegmezken, kal-
sitte % 20-30 a varmaktadir. Buna kargilik, aragonitteki StCO3 % 4'e varirken, kalsitte % 0,04 te kalmaktadur.
Dolayisiyla, 1s1 ve tuzluluk oranlardaki degisimler organik karbonatlardaki Mg ve Sr konsantrasyonu oldukca
fazla etkiler. Bununla beraber, Ca/Mg orani eski ortamlarin 1sisin1 belirlemede dogru sonug veren bir kriter
olup organizmalarin antojenik evrimi arasindaki 1s1 degisimlerini anlamaya yardimeci olur. Sonug olarak biyo-
tenik yontemler organotenik karbonat olugturan ortamlar fiziksel, kimyasal ve biyojeokimyasal kogullarini
belirlemede etkin olaak kullanilabilmektedir.

ABSTRACT : One of the main problems faced by researchers nowadays is to understand the proceses oc-
curred in ancient organic and inorganic environments. Studies of temperatures, gas content, salinity and other
properties of Paleobasins and relationships between chemical conditions of geographical environments with
organic fauna constitute the main aspects of the problems. Biochemical methods help to explain these prob-
lems. The main points of biochemical methods is to identify the role of animated organizms in circulation of
chemical elements in biosphere. Therefore, distribution mechanisms of Mg and Sr in skeletons of biogenic
carbonates were investigated. For this purpose, skeleton tissues of modern mollusks, brachiopods, corrals,
sea-urchins, algae and some others with enclosing sediments were utilized.

The result of the stduy showed that the amounts of Mg and Sr in skelotons of various invertebrates
range from 0,01 % to 10,0 % for Mg and 0,01 % to 20 % for Sr. Differences in the Mg and Sr contents are
counsed by modifications in crystallinity of calcite and aragonite in shells. Although MgCO3 contents reac-
hes 20 % to 30 % in calcite, it hardly exceeds 1 % in aragonite. In contrast, STCO3 contents of calcite is gene-
rally less than 0,04 %, whereas it ranges up to 4 % in aragonite. It is hence concluded that variations in tem-
peratures and degree of saltinces greatly influence the concentration Mg and Sr in organic corbonates.
However, Ca/Mg ratio can be used as a true criterion to define the absolute temperature of the ancient envi-
ronments and also help to retrace the temperature variations during ontogenetic evalution of organisons.
Consequently, biogeochemical methods may well be applied to distinguish physical, chemical and biogeoche-
mical conditions of organogenic carbonate forming environments.
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HAZAR DENIZI HOLOSEN GASTROPODALARININ KiMYASAL
ELEMENT BILESIMLERI HAKKINDA

THE QUESTION ABOUT CHEMICAL ELEMENT COMPOSITION OF HOLOCENE GASTROPOD OF
CASPIAN SEA

Sevil ALUYEVA Azerbaycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN

OZ: Petrol iiretimi yapilan Hazar Denizi civarinda ve 6zellikle de Azerbeycan kiyilarinda insanlarin neden
oldugu degigimlerin de anlagilmasindan sonra Holosen dénemine ait ¢alismalar artmig bulunmaktadur.
Aragtirmalar fosil iceren sedimanlari kapsamaktadir. Ozellikle de, Holosen Genera Turricaspia U Thedoxus
kavkilari ve bunlari igeren sedimanlar ¢alismanin ana konusunu olusturmaktadir. Toplanan malzeme atomik
absorbsiyon cihaziyla Cu, Mg, Zn, Fe, Mn, Co, Ni, K, Na ve Li i¢in analiz edilmistir. Bu analiz sonuglar ele-
mentlerin biyolojik birikme katsayilari da gz 6niine alinarak yeniden hesaplanmistir. Buna gére, Fe, Mg, Na,
K gibi bazi elementer onlar iceren sedimenlere gére kavkilarda oldukga yiiksek konsantrasyonlarda bulunur-
ken, kavkilarin Cn, Zn, Mn, Co igerikleri onlan igeren sedimanlarinkilerle ayni oranlardadir.

ABSTRACT : Interest in studying Holocene period of the Caspian province and porticulary sea-Coasts of
Azerbaijan has recently been increazed since the results of anthopojen influence on the surroundings are ob-
served in this oil-producing region. Investigations included fauna-bearing sediments. Shells of Holocene ge-
nera Turricaspia us Thedoxus and enclosing sediments comprise the main subject of the study. The material
collected was analyzed by AAS for Cu, Mg, Zn, Fe, Mn, Co, Ni, K, Na and Li.

The results show anomalously high concentrations of some elements such as Fe, Mg, Na, K, etc. in
shells compared to their concentrations in enclosing sediments. However, Cn, Zn, Mn, Co contents of shells
may well be corraleted with those of enclosing sediments. :
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KIZILBULAG VOLKANO - TEKTONIK YAPISINDAKI SULFIT
CEVHERLERININ ALTIN MINERALIZASYONU ILE UST JURA
VOLKANIZMASI ARASINDAKI GENETIK ILiSKI

ABOUT GENETIC RELATION BETWEEN GOLD MINERALIZATION OF SULPHIDE ORES OF
KYZYLBULAG VOLCANO - TECTONIC STRUCTURE AND UPPER JURASSIC VOLCANISM (THE

LESSER CAUCASUS)

Gamid MUSTAFAYEV" Azerbeycan Bilimler Akademisi, Jeoloji Enstitiisii,Bakii, AZERBAYCAN
Dadash GUSEINOV Azerbeycan Bilimler Akademisi, Jeoloji Enstitiisii,Bakii ,AZERBAYCAN
Rauf KERIMOV Azerbeycan Bilimler Akademisi,Jeoloji Enstitiisii,Bakii, AZERBAYCAN

OZ: Arasgtirmacilarin, altin mineralizasyonu problemine farkl1 yaklagimlarindan dolayi, Azerbaycan pirit de-
pozitlerindeki altin kaynaklarinin magmatik aktivitesinin bir veya diger safhalanyla genetik iligkisi bugiine
kadar tartigmali bir bilimsel konu olarak kalmistir. Baz1 aragtirmacilar pirit ve altin mineralizasyonu
iglemlerinin singenetik oldugunu ileri siirmiiglerdir. Diger bir deyisle, Ust Bajosiyen'in erken jeosenklinal vol-
kanizmasi ile genetik olarak iligkili oldugunu kabul ederler. Diger aragtirmacilar, prit depozitlerindeki altinin
geg jeosenklinal granitoyidleri ile iligkili oldugunu kabul ederler.

Birlesik Kizilbulag volkano-tektonik yapisindaki cevher ve magmatik formasyonlan ¢aligmak icin kul-
lanilan jeo-yapisal etiitler, mineral-jeokimyasal aragtirmalar, petrografik analizler, izotop yontemleri, gaz-
kromatograflan, radyo - jeokronolojikleri ve diger yontemler modelleme konusudur. Kapali volkanik yapilarin
tektono-magmatik aktivitesinin uygun periyodlarla aym ¢izgide olan gelismesinin birgok basarili safhasindan
gegen kizilbulag altin-pirit depozitlerinin polikronik bir formasyon oldugu belirlendi. Pirit depozitleri birinci
evre esnasinda, Bajosiyen volkanizmasinin etkisi altinda erken jeosenklinal evrede olusmustur. Geg Jura ev-
resinde, magmanin hidrotermalleri ile beslenen Ust Jura yash volkanikler taginmi§ ve Bajosiyen protopiritle-
rinin {izerine altin cevheri deposit olmugtur. Ust Jura volkanizmasinin erken farklilasmasin1 meydana getiren
magmatik erime, yiiksek kaliteli cevher tarafindan karakterize edilir. Ve cevher elementleri ¢ikartmak igin
ozellikle de altin gibi magmanin digindaki agir metaler icin, cevher genetigi oldukg¢a 6nemlidir.

ABSTRACT : Due to different approaches of researchers to the problem of gold mineralization genetic re-
lation with one or another stage of magmatic activity the source of gold in pyrite deposits of Azerbaijan re-
mains-a subject of scientific disputes till now. A number of researchers offers that the processes of gold mi-
neralization and pyrite mineralization are syngenetic, in other words they consider it to be genetically related
to early geosynclinal volcanism of Upper Bajocian; other researchers consider that gold of pyrite deposits is
related to Late geosynclinal granitoids.

' Geologo-structural, mineralogo-geochemical, petrological, isotopic, gas-chromatographic, radio-
geochronological and other methods of researches were used by the authors in order to study ore and mag-
matic formation in the united Kizilbulag volcano-tectonic structure Gold-pyrite deposit of the same name was
the object of the modelling. It was determined that Kizilbulag gold-pyrite deposit is a polychronic formation
which passed several successive stagesof its development each of which is in line with the corresponding
period of tectono-magmatic activitation of the enclosed volcanie structure. Pyrite deposit had been formed du.
ring the first stage, at the early geosynclinal stage under conditions of active manifestation of Bajocian volca-
nism. Next, at Late Jurassic stage hydrotherms of magmatic chamber feeding the Upper Jurassic volcanoes
conveyed and deposited gold on Bajocian protopyrite substratum. And the magmatic melt which formed the
early differentiates of the Upper Jurassic volcanism (as the concentration of gold and endogenic fluid in it is
very high) is characterized by high ore-generating quality. And it is of great importance for ore genesis as in
order to extract the ore elements, particulary such heavy metal like gold out of the magma and then to trans-
port them the melt it self ahould be highly saturated by gases.

Thus, genetic relation between gold mineralizatidn of pyrite ore of Kyzylbulag volcano-tectonic struc-
ture and Upper Jurassic volcanism essentially widens the perspectives of the Latter within the limits of the
Leaser Caucasus in order to reveol analogous ore deposits.
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BASENLERIN PALEOFASIYES ORTAMLARININ YENIDEN
OLUSUMUNUN BiO-JEOKIMYASAL KRITERLERI

BIOGEOCHEMICAL CRITERIA OF REPRODUCTION OF PALEOFACIES CONDITIONS OF BASINS

Akif Ali-ZADE Azerbaycan Bilimler Akademisi, Jeoloji Enstitﬁsﬁ, Bakii, AZERBAYCAN
Elmira ALIYEVA Azerbaycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN
Saday ALIYEV Azerbaycan Bilimler Akademisi, Jeoloji Enstitiisii, Bakii, AZERBAYCAN

OZ: Eski basendeki ¢okelme ortamlarinin yeniden olusumu Paleosedimentoloji'nin ana konularindan birisi-
dir. Bu baglant1 da, fauna-sediment sistemini karakterize eden kompleks ozelliklerini belirleyici roliiniin sap-
tanmas1 Ozel bir dnem tagir. Antropojen Caspian mollusklarimin (simif-Bivalve) yapisindaki organik
bilegenlerin ¢aligilmasi kadar mikro-organik ve mineralojik bilegimler iizerindeki ¢aligmalar ve bunlar igeren
formasyonlar, eski basenlerin tanimlanmasi i¢in birgok faktorii ortaya koydu. Dolayisiyla, litofasiyes 6zelligi
ve organizmalarin bulundugu ortiilii ortamda olusmus jeokimyasal sartlar, omurgasiz fosillerin orginal mineral
bilesiminin kalsite doniismesini saglayan ana faktordiir. Aragonit-kalsit rekristalizasyon islemi, PH degerinin
alkali ortama (7,2-9) 6zgii oldugu oksitlenmis jeokimyasal fasiyesde ¢tkelen alurid-arenase ve rudase kaya-
larda baglar. Bu ortamda aragonitin degiskenligi ve alkali ortamlarda kalsite doniigebilme 6zelligi artar. Elde
edilen veriler, organik kavkilarda ki kalsitin varlifinin, ¢dkelme ortamindaki okside olmus jeokimyasal fasiye-
se 0zgii tamimlayic bir 6zellik gibi gézoniine alinmasini saglar.

Ferrus oksit (Fe** oksit) in Ferrik okside orani ve bu elementin omurgasizlarin dokusundaki biiriit
- miktan, ¢okelme basenlerinin jeokimyasal kosullarini karakterize eden 6nemli bilgi verici gostergelerdir. Bu
oran okside olmug jeokimyasal ortamlardaki kavkilarda gozlegoriiliir bir sekilde artar. Bir fauna fosildeki bitu-
moidlerin azalma derecesini gosteren kloroform bitumoidlerin alkol-benzol bitumoidlere oran: iizerindeki
caligma da ozellikle ilgingtir.

Kisaca ozetleyecek olursak, basariyla uygulanabilen tanimlayici verilerin karmagik kullanimlarinin

sinirlan ¢izilmelidir.

ABSTRACT : Reproduction of conditions of sedimentation in old basins is one of the main objectives of pa-
leosedimentology. In this connection determination of the indicator role of a complex of features characteri-
zing the fauna-sediment system takes on a special significance.

Study of micro-bioelemental and mineralogical compositions as well as of organic components of ske-
letal matter of Anthropogen Caspian mollusks (class-Bievalvia) and the formations containing them revealed
the diagnostic role of a number of factors of old basins. So the character of lithofacies and geochemical condi-
tions formed in the burial medium of organisms is the main factor causing the transformation of the original
mineral composition of fossil remains of invertebrayes into the calcite one. The process of aragonite - calcite
recrystaillization proceeds in aleurite-aranaceous and rudaceous rocks settled in the oxidizing geochemical
facies in which the value of pH is peculiar to the alkaline medium (7,2-9) and that arises from the instability
of aragonite and its ability to transform into calcite under the alkaline conditions. The data obtained allows to
consider the presence of calcite in organic shells as a diagnostic feature peculiar to oxidizing geochemical fa-
cies in sedimentation medium.

The ratio of the ferrous oxide forms to the ferric oxide forms and the gross amount of this element in
skeletal tissue of the invertebrates are the important informative indications characterizing the geochemical
conditions of basins of sedimentation. This ratio considerably increases in shells confined to oxidizing geoc-
hemical media.

Study of the ratio of chloform bitumoids to alcohol-benzol bitumoids showing the degree of reduction of
bitumoids in th fossil faunistic material is also of a particular interest.

To summarize the above it should be marked out that the complex utilization of indicator data can be

successfully applied.
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KONFERANSLAR OTURUMU

MENDERES MASIFININ KUZEY KANADININ STRATIGRAFISI VE
CEKIRDEK - ORTU ILISKISI

STRATIGRAPHY OF THE NORTHERN MARGIN OF MENDERES MASSIF AND THE CORE-
MANTLE RELATIONS

Burhan ERDOGAN Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, IZMIR

OZ: Bu calismada Menderes Masifi'nin kuzey kenarinin stratigrafisi, Selcuk-Bayindir ve Akhisar
bolgelerinde incelenmistir. Bu iki alanda da, altta 2000 m nin lizerinde kalinlik sunan mikagistler bulunur.
Bayindir formasyonu adini verdigimiz ve icerisinde ender olarak mafik metavolkanit mercekleri iceren
mikagistlerin iizerine diisey ve yanal girik olarak kalin bir mermer ve kristalize kiregtasi istifi oturur. Kayaalt
formasyonu adim verdigimiz bu karbonat kayalarinin Bayindir sistlerine gegisli oldugu boliimlerinden Geg
Triyas ve Liyas yaglan elde edilmistir ve bu nedenle alttaki sistlerin yasinin Triyas oldugu diisiiniilmektedir.
Kayaalti formasyonu'nun orta ve iist diizeylerinden Liyas'dan baslayarak Kampaniyen'i de iceren yaglar elde
edilmistir.

Karbonat istifinin ilizerine Akhisar yoresinde diisiik dereceli metamorfizmaya ugramig ve kirntili kaya-
lardan olugan Haskdy formasyonu, giineyde Bayindir bolgesinde ise mafik metavolkanit mercekleri igeren ve
mikagistleren olugan Selguk formasyonu gecisli bir dokanak boyunca oturur. Selguk formasyonu icerisinde
bloklar halinde metaserpantinit ve mermerler bulunur. Bu iki birim metamorfitlerin en iist diizeyini tegkil eder
ve yaglarinin Kampaniyenden geng ve olasili Maastrihtiyen oldugu diisiiniilmektedir.

Yukarida belirtilen stratigrafik istif disinda Menderes Masifi'nde gozlii gnayslar yiizeyler ve bu kaya-
lar onceki galismalarda Prekambriyen cekirdek olarak tammlanmigtir. Gordes-Demirci, Odemis-Kiraz ve
Bafa-Kogarli bolgelerinde genis mostralar olusturan gozlii gnayslar ayrintili incelendiginde sintektonik kata-
zonal granitlerden olustugu ve Bayindir gistlerinin degigik seviyeleri icerisine sokuldugu goriiliir. Yukarida
belirtilen ti¢ bolgede de biiyiik ve kiiciik olgekli yapilar gnaysik granitlerin Ana Menderes Metamorfizmasi
sirasinda yerlestigini gostermektedir ve dolayisiyla bunlarin Ust Kretase-Alt Eosen yasli granitler oldugu

anlagiimaktadir.

ABSTRACT: In this study stratigraphy of the Menderes Massif is examined in the Selguk-Bayindir and the
Akhisar regions. In these two areas, the lowest part of the stratigraphic section consists of micaschists of
more than 2000 m in thickness. These micaschists, which are named as the Bayindir formatio, include rare
lenses of mafic metavolcanic rocks and grade vertically and laterally into a thick marble and recrystallized li-
mestone succession. These corbanate rocks, that are called the Kayaalti formation, yield Late Triassic and
Liassic ages in the transitional zone with the underlaying micaschists. Thus, the age of the underlaying mi-
caschist is considered to be also Triassic. In the middle and upper parts of the Kayaalt1 formation an age ran-
ging from Liassic to Campanian has been determined.

Above the carbonate succession, in the Akhisar region there are low-grade detrial metemorphic rocks
of the Haskoy formation, whereas in the south around the Bayindir area, there are micaschists with mafic
metavolcanic lenses, which are called the Selguk formation. The Selguk formation includes blocks of metaser-
pentinities and marbles of exotic origin. These two units are the uppermost part of the metamorphic sections
and their ages are younger than the Campanian and probably the Maastrichtian,

Besides this stratigraphic succession, there are augen gneisses in the Menderes Massif, which are
named in the previous studies as the Precambrian core complexes. In the Gordes-Demirci, Odemis-Kiraz and
Bafa-Kocarli regions where the core complexes form large outcrops, the augen gneisses and the mantle-core
boundary of the Menderes Massif are examined. The augen gneisses are found in these three regions as
syntectonic katazonal granites intruding into various levels of the Bayindir schists. Large and small-scale
features along their boundaries indicate that the gneissic granites emplaced in the period of the Main Mende-
res Metamorphism and therefore they are granites of Upper Cretaceous-Lower Eocene age.
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EFSANEVI KAPPADOKYA'NIN ERCIYES VOLKANI

THE ERCIYES-VOLCANO OF LEGENDARY CAPPADOCIA

Bahattin AYRANCI Isvigre Federal Teknik Universitesi, Yerbilimleri bol, (E.T.H. Ziirich) ISVICRE
TITAYA Hiruzen Aragtirma Enst. Okayama Universitesi, JAPONYA

0Z: Kappadokya'nin geng volkanik jeomorfolojisine, Erciyes volkanlar: toplumu etkindir. Miyo-pliyosenden
itibaren tarihsel zaman oncelerine kadar devam eden volkanik faaliyet degisik yer ve zamanda olugmustur.
Kappadokya ("Giizel atlar iilkesi") nin iginde bulundugu Orta Anadolu volkanik bolgesi yaklagik 25.000 km?2
yaklasan biiyiikliigii ile diinyanin en genis kalk-alkalan volkanik provensleri arasinda bulunmaktadir. Kappa-
dokyadaki volkanizma Euroasya ile Afroarabya levhalarinin subduksiyonuna baglanmaktadir. ERCIYES
DAG"inda kesisen derine inen faylar (6rnek K-GD, KD-GB, K-G) inisiyal asidik-intermediyer magmanun, tiif-
ignimbrit efiizyonlarinin yiikselmelerini kolaylagtirmiglardir. Bunlar Tersiyer denizinden arta kalan gélleri dol-
durmaktadirlar. ERCIYES-DAG yakinlarinda tiif-ignimbrit kalinlig1 300 metreye yakindir, Bu seri daha sonra
koyu agir doleritik bazaltla 6rtiilmiigtiir. Bu drtii bazaltlarinin bazi 6rnekleri URGUP-GOREME bélgesinde
kolaylikla goriilebilir. Kappadokya ve hatta Akdeniz'in en yliksek Stratovolkani ERCIYES-DAG (tarihsel
"MONS ARGAEUS") riodasitik-andesitik kayaglardan olugsmaktadir. KAYSERI (Kappadokya'nin baskenti
tarihse]l CAESAREA) giineyinde yer alan volkan, KAYSERI (tarihsel MAZACA) ovasindan yaklagik 3000
metre yiikseklige erigmektedir. ERCIYES VOLKANI'nin son biiyiik eriipsiyonlar1 0.15 milyon yil 6ncelerine
aittir. Kappadokya'daki volkanik faaliyetin ileri fazinda bol gazli olivin bazaltlar ve "yiiksek aluminyumlu ba-
zaltlar"in eriipsiyonlar1 goriilmektedir. Saha verileri bunlarin postdiluvial yasta olduklarim gostermektedir.

ERCIYES volkan toplulugunun son magmatik faaliyetleri 0.01 milyondan daha genc yasli vitrofirik lav-
lar (6rnek Perikartin blok lavlar) ve piroklastik erepsiyonlarindan olusmustur. Cok kere kiiltiirsel zenginligi
(Hititlerin tarihsel abideleri, ilk hristiyanlik klise ve manastirlar1 ve bunlarda goriilen resim ve freskler,
Urgiip'iin Peri bacalari) ile bilinen KAPPADOKYA pek ¢ok kimse tarafindan gezilmistir. Kappadokya ve
onun "muhtesem volkani ERCIYES DAG ile ilgili olarak yayinlanan eser ve bildirilere ¢ogunlukla dogrudan
uzak bulunmaktadirlar. Bagka bir sozle" bilinenlerle bilinmeyenler birbirlerine karigtinlmigtir". Bu itibarla
yeni caligmalar 1g1g1inda bazi konularin agikliga kavusturulmas: gerekmektedir.

ABSTRACT: The Mt. ERCIYES volcano and its associates created a young volcanic geomorphology in
Cappadocia The loci of this activity varied spatlaly through time the Miopliocene until ceasing in early histo-
rical time. Central Anatolian volcanic area including Cappadocia (also callet " the land of beautiful horses)
covers about 25.000km?2 and is among the largest calc-alkaline volcanic provinces of the world.The volcanism
in Cappadocia was connected with a subduction zone of Euroasion and Afroarabian plates. The deep seated
 faults (e.g. NE-SW, NW-SE, N-S) crossing Mt ERCIYES facilitated the ascent of the acidic-intermediate

eruptives, tuffs and ignimbrites during the initial activity. These filled the remnant lakes of the Tertiary sea.
The thickness of tuff ignimbrite reachs nearly 300 m in the vicinity of Mt ERCIYES. This series is covered by
dark, heavy doleritic basalts. Some of these sheet lavas can be seen easly in the region of URGUP-
GOREME. The highest stratovolcano of Cappodocia, and indeed the whole Mediterranean region, Mt
ERCIYES (ancient "MONS ARGAEUS") consist of riodacitic-andesitic rocks; it is located southern of
KAYSERI (ancient CAESAREA, the capital city of Cappadocia) and its about 3000 m. above the plain of
KAYSERI (antique Mazaca). The latest great eruptions of Mt ERCIYES volcano dated as 0.15 Ma. In a
late stage of volcanic activity in Cappadocia scorius olivine basalts and high-alumina basalts were erupted .
These have been dated as postdiluvial, according to the field observations. In the final phase of volcanism,
Mt ERCIYES and its associates produced vitroclastik lavas and pyroclastic rocks, which is younger than
0.01 Ma (e.g.Perikartin block lava).

CAPPADOCIA, mostly known for its cultural richnes (historical monuments of Hetites, the churches
and monasteries of early christians, painting in churches, "curious rocks in Urgiip"), is visited by many peop-
le. Most of books and papers that deal with Cappadocia and its "magnificant volcano" Mt. ERCIYES are far
from reality. In other words "konwn and unknown mixed with ech other." 1t is therofore necessary to clarify
some aspects through recent investigations.
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HIDROTERMAL MADEN YATAKLARININ KOKEN VE OLUSUM
KOSULLARININ ARASTIRILMASINDA KARARLI IZOTOPLAR
JEOKIMYASI INCELEMELERI VE TURKIYE'DEN ORNEKLER

STABLE ISOTOPES STUDIES ON THE INVESTIGATION OF THE ORIGIN AND DEPOSITIONAL
CONDITIONS OF THE HYDROTHERMAL ORE DEPOSITS; EXAMPLES FROM TURKIYE

Ahmet GOKCE Cumhuriyet Univ. Jeoloji Miih. Béliimii, SIVAS

OZ: Bu incelemelerde S.H. O ve C izotoplan en ¢ok kullanilan izotoplardir. Bunlardan kiikiirtiin 345/325 hid-
rojenin D/H, oksijeninin 18(/16(, karbonun ise 13C/12¢ izotop oranlan analiz edilmekte ve sonuglar & (%o0)
sapma degerleri (0 34g. 8 D, 8 18 ve d 13¢) seklinde ifade edilmektedir. Bu degerler gesitli ortamlar igin
karakteristik bazi degerler ile karsilagtirilarak yorumlanmaya ¢aligilmaktadir.

S izotoplan incelemeleri siilfiirlii minerallerin yapisinda bulunan kiikiirtiin kokeni ve mineraller arasi
izotopsal aynimlanma 6zelliklerinden yararlanilarak minerallerin olusum sicakliklani hakkinda bilgiler vermek-
tedir. Analiz sonuglar1 mineraller arasi ayrimlanma durumlan da dikkate alinarak magmatik (8 345 ~ 0 %o,
biyolojik (8345< - 10 %o, ve deniz suyu igindeki siilfat (siilfiirlerde & 34g : + 8 %o, siilfatlarda ~ + 20 %o,
kokenli seklinde degerlendirilmektedir.

H ve 0 izotoplan jeokimyas: incelemelerinden hidrotermal ¢ozeltileri olusturan sularin kékenlerinin
- aragtimlmasinda yararlanilmakta olup, analiz sonuglar1 okyanusal (8 18 =0, 6 D = 0 %o), meteorik ( & 18p< 0,

0D<0%;6D=8d 180 + 10 %o), magmatik ( 8 180 = +5.5 - +10,1, d D= -50 - -85 %o,) metamorfik ( &
18Gg=+5 +25, 8 D = -20 - 65 %o) kokenli sularla kargilagtirilarak degerlendirilmektedir. Ancak kékeni ne olursa

olsun tiim hidrotermal sular, iginden gegtikleri kayaglarla su/kayag oranina bagh olarak etkilesmekte ve
ozellikle oksijen izotoplan bakimindan degisimler gelismektedir.

C izotoplan incelemeleri ise karbonatli minerallerin yapisindaki karbonun kékeni ve sivi
kapanimlarindaki CO, gazinin izotopsal bilesiminden yararlanilarak hidrotermal ¢ozeltilerin iginden gegtikleri
kayaclar ve ortamlar hakkinda bilgiler vermektedir.

Turhal (Tokat) ve Muratdag: (Gediz-Kiitahya) Sb yataklarinda antimonitin bilesimindeki kiikiirtiin
magmatik kokenli, hidrotermal ¢dzeltileri olusturan sularin ise meteorik kékenli, Odemis Sb ve Hg yatak-
larinda kiikiirtiin biyolojik (+ magmatik kanigim) kdkenli, Kursunlu (Koyulhisar-Sivas) Cu-Pb-Zn yataklarinda
stilfiirli minerallerin yapisindaki kiikiirtiin magmatik kokenli, Dogu Karadeniz Bolgesindeki stockwork ve
stratiform tip Cu-Pb -Zn yataklarindaki siilfiirlii minerallerin yapisindaki kiikiirtin magmatik kokenli oldugu
sonuglan elde edilmistir.

ABSTRACT : S, H, O nad C isotopes are the most used isotopes in these studies. The 34g/32g ratios for
sulfur, D/H ratios for hydrogen, 18¢/16 ratios for oxygen, 13¢/12¢ ratios for carbon are analysed. The analyti-
cal results are identified as Q notations (3 345, 8 D, 8 18¢ ve 813C) and compared with the characteristic va-

lues of various environmets.
Sulfur isotope studies give evidences on the origin of the sulfur in sulfid and sulfate minerals. In adi-

tion sulfur isotope fractionation between various sulfid and sulfate minerals may be used as sulfur isotope
geotermometry.Analytical results are interpreted as magmatic (8 345 ~ 0 %o), biologic (8 34 § < - 10 %o) and
see water sulfate (8 345 >+ 8 %o in sulfids and ~ + 20 %o in sulfates).

Hydrogen and oxygen are the compenents of the water and isotopic studies of them are useful to de-
termine the origin of the mineralising water. Analyti~al results are interpreted as oceanic ( § 189 =0,8 D =0
%o), meteoric (8 187 < 0,8 D <0 %o; d D =8 6 18( + 10 %o), magmatic (818 =+5.5 - + 10.1, d D=- 50 - ---

85%0) and metamorphic (818 = +5 - +25, 8 D= -20 - -65 %o ) water. But the interaction of the water with the
surrounding rocks may cause to modification of the isotopic composition in relation to the water/rock ratios.



46. TURKIYE JEOLOJI KURULTAYI 1993 BiLDIRI &ZLERI 59

Carbon isotope studies of the carbonate minerals are useful to determine the origin of the carbon in
carbonate bearing rocks, while the studiying of the carbon isotopic composition of C0y in fluid inclusion is
useful to determine the rock types and environments where the hydrothermel fluids travelled.

Stable isotope studies in some of the hydrothermal deposits in Tiirkiye showed thot the sulfur of the
stibnite in the Turhal (Tokat) and Muratdagi Sb deposits are magmatic, while the water in the mineralising
fluids is meteoric sulfur in the stibnite and cinnobar in the Odemis (izmir) Sb and Hg deposits is biogenic
(tmagmatic), sulfur in the various sulfid minerals in the Kursunlu (Koyulhisar-Sivas) deposits is magmatic
and the water in the mineralising fluid is meteoric, the sulfur in the various sulfid minerals in the stockwork
and stratiform deposits trough the Eastren Black Sea Region is magmatic (with some mixture of sea water
sulfate) origins.
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ENDUSTRIYEL HAMMADDELER OTURUMU

KEMERBURGAZ-BAHCEKOY-GUMUSDEREKOY-CIFTEALAN
(ASTANBUL) BOLGESININ JEOLOJISI VE KIL MINERALOJISI

CLAY MINERALOGY AND GEOLOGY OF THE KEMERBURGAZ-BAHCEKOY-GUMUSDEREKOY-
CIFTEALAN (ISTANBUL) REGION

Riistem PEHLIVAN 1.U.Miih. Fakiiltesi, Jeojoji Miihendisligi Boliimii, Avcilar -ISTANBUL

OZ: Bu inceleme, Istanbul Universitesi, Fen Bilimleri Enstitiisii, Jeoloji Mithendisligi Anabilim Dali Maden
Yataklan- Jeokimya Programinda "Yiiksek Lisans Tezi" olarak hazirlanmugtir.

Aragtirma, Istanbul Ili'nin kuzeyinde bulunan Kemerburgaz, Bahgekdy, Giimiisderekdy ve Ciftealan
dolaylarinda gerceklestirilmis olup, yaklagik 175 km? lik bir alanin jeolojisi ¢ikanlmgtir, .

Calisma alanindaki Paleozoyik, Alt Karbonifer yasli Trakya Formasyonu; Mesozoyik, Ust Kretase
yash Sartyer Formasyonu ile temsil edilirken, bunlarin iizerine uyumsuz olarak gelen Senozoyik ise Neojen
ve Kuvaterner yagh birimlerle temsil olunmaktadir.

Bolgenin en yagh birimi konglomera, kumtagi, silttasi ve seyl ardalanmalarindan olusan Trakya For-
masyonudur. Bu Formasyon, Ust Kretase yash andezit., diyabaz, iri kristalli tiif ve kiregtaglarindan meydana
gelen Sanyer formasyonu iizerine sariye olarak yerlesmistir.

Bu birimlerin iizerine uyumsuz olarak, Neojen yasl cakil, kum, silt ve killi Belgrad Formasyonu ile
biitiin bu birimlerin iizerine yine uyumsuz olarak Kuvatemer yash aliivyon, kumul ¢okelleri ile dolgu ve kati
atik malzemeleri gelmektedir.

Belgrad Formasyonu killerinde yapilan kil ekstraksiyonu galigmalan sonucunda, killerin simektit, illit
ve kaolinit mineralleri ile illit/ simektit interstratifiye killerinden olustugu belirlenmistir.

ABSTRACT: This research has been prepared as "Graduate Thesis"in Metal Ores-Geochemistry Prog-
ramme of Geological Engineering Main Science Department, Science Institute, Istanbul University.

The research has been carried out around Kemerburgaz, Bahgekdy, Giimiigderekdy and Ciftealan north of city
of Istanbul to determine the geology of an area for abaut 175 km?

Palezoic in the ressearch area was being represented by lower Carboniferous obslote Trakya Forma-
tion, whereas the Mezosoic was being represented by upper Cretaceous obslote Sarniyer Formation and the
Senozoic, which came upon them disharmoniousl-, was being represented by Neogene and Quaternary obso-
lote units.

The oldest unit of the area is Trakya Forr. -.ion consisting of conglomerate, sandstone, siltstone and
shale alternations. This formation had placed as tlu. .t on Sariyer Formation cor <isting of upper Cretaceous
obsolote andhesite, diabase, coarser crystall ized tiif and limestone.

Upon these units Belgrad Formation consist’, g of Neogen obsolote pebble, sand, silt and clay had
placed disharmoniously, whereas upon formation Qua ernary obsolote alluvium, dune sediment ations and fil-
ling and solid domestic waste materials had plac .d a; ain disharmoniously.

As a result of clay extraction activities ca iec ut in Belgrad Formation clays, it has been determined
that the clays consisted of symectite, illite and kac inite minerals as well as illite/symectite interstratified

clays.
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HANCILI (KALECIK-ANKARA) BENTONITLERININ MINERALOQJIK VE
KIMYASAL OZELLIKLERI ‘

THE MINERALOGICAL AND CHEMICAL PROPERTIES OF HANGCILI (KALECIK-ANKARA)
BENTONITES

Pinar GUNGOR 0.D.T.U. Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Bu ¢aligmada, Hangih (Kalecik-Ankara) bolgesindeki bentonit yataklarindan alinan 6rneklerin mineralojk
ve kimyasal 6zellikleri, gesitli metodlar kullanilarak incelenmektedir. X-1ginlan toz kinmim, optik ve tarama
elektron mikroskopu, atomik sogurma analizi, ICP, katyon degistirme kapasitesi metodu ve
Eourier-transform kirmizialti spektroskopisi analizleri ile, bu bentonitlerin icerdikleri kil ve kil disi mineraller
belirlenmis ve kimyasal 6zellikleri caligtimigtir.

Incelenen bentonitler, yiiksek oranda simektit igerirler; kaolinit ve illit ise daha az oranlarda bulunan

kil mineralleridir.
Kimyasal analizlerle de, bu bentonitlerdeki simektitin, dioktahedrik simektit grubuna ait olan

montmorillonit oldugu belirlenmistir. Yine analizler neticesinde, bu kilin tetrahedrik tabakasinda, Si*4 yerine
Al*3, octahedrik tabakasinda da Al*3 yerine Mg*? ve Fe*3 gibi bazi katyon degigimlerinin oldugu tespit
edilmistir. Sonug olarak yiiksek Na igerigi ve yiiksek katyon degistirme, kapasitesi degerlerine sahip olan bu
bentonitlerin, ekonomik yénden de ayrintili olarak arastirilmas: gerekmektedir,

ABSTRACT : The mineralogical and chemical properties of samples taken from bentonite beds in Hangili
(Kalecik-Ankara) region are investigated by means of various methods in this study. The major clay and
non-clay minerals and the chemistry of these bentonites are studied by using X-ray powder diffraction, optical
and scannign electron microscopy, atomic absorption spectrometry, inductively coupled plasma (ICP),
cation-exchange capacity determination and Eourier-transform infrared radiation analysis,

The examined bentonites contain high percentage of smectite; kaolinite and illite are found as minor
constituents; Quartz, plagioclase, biotite and amphibole are the major non-clay minerals.

The chemical analyses reveal that, smectite found in these bentonites is montmorillonite which
belongs to dioctahedral smectite group. Furthermore, the existence of some cation substitutions in
tetrahedral layer (AI?* for Si**) and octahedral layer (Mg?*+ and Fe3* for AI3+) are recognized as a result of

these analyses. Finally it is necessary that, these bentonites having high Na content and high
cation-exchange capacity values should also be analyzed economically.
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CORUM BOLGESI BENTONIT OLUSUMLARI

BENTONIT: OCCURRENCES OF CORUM REGION

Fazli COBAN ITU Maden Fakiiltesi , Ayazaga -ISTANBUL

OZ: Orta Anadoluda Corum ili gevresinde iki nemli bentonit olusumu bulunmaktadir. Bentonit kapsayan
Miyosen yash sedimanter kayaclar kirmizi renkli klastikler, tiif, jips igeren ince taneli kumtagi, marn ve
kiregtaslarindan meydana gelir ve Eosen yash birimler iizerinde uyumsuz olarak bulunurlar. Bentonit taze
iken mavimsi gri renkli ve mumlu goriiniimdedir. Bentonit seviyelerinin kalinlig1 25 cm ile 2 metre arasinda
degisir ve bazi seviyeler tasinmig malzeme kapsar.

Saha gozlemleri ve mineralojik verilere gore Corum bentonitleri sedimanter kokenli olup, dioktaedral
smektit, kaolinit, feldspat ve kuvars bilesimlidir. Kalsit, metamorfik ve volkanik kaya¢ pargalari, mika ve jips
yaygin safsizliklar olarak izlenir. Kimyasal ve elektron mikroskop incelemeleri sonucunda, bentonitlerin
yiiksek demir igerdikleri ve smektit partikiillerinin ¢ogunlukla subhedral lamella seklinde bir morfolojiye sahip

olduklar1 saptanmigtir.

ABSTRACT : In Central Anatolia, there are two important bentonite occurrences near Corum province.
Bentonite occurrences containing Miocene age sedimentary rocks which are composed of red coloured clas-
tic, tuff, gypsum bearing fine grained sandstone, marl and limestone are disconformably underlain by the Eo-
cene sedimentary rocks. Bentonite is waxy and bluish gray in colour when fresh. Some of the bentonite beds
contain detrital materials and varying in thicksness from 25 cm to 2m.

According to the field observations and mineralogical data, bentonites have a sedimentary origin.
Corum bentonites are composed of; dioctahedral smectite, feldspar, kaolinite and quartz. Calcite, metamorp-
hic and volcanic rocka fragments, mica and gypsum are the common impurities. On the other hand according
to the chemical and electron microscope data; bentonites are high iron content and smectite particles are
commonly in the form of subhedral lamella.
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GORDES CEVRESINDEKI NEOJEN HAVZANIN ZEOLITIK DiYAJENEZI
VE HOYLANDIT - KLINOPTILOLITLERIN MINERALOJISI

ZEOLITIC DIAGENESIS OF NEOGENE BASIN AND THE MINERALOGY OF HEULANDITES-
CLINOPTILOLITES IN GORDES AROUND :

Fahri ESENLI L.T.J. Maden Fakiiltesi, Jeoloji Miih. Boliimii, Maslak, ISTANBUL
Isik OZPEKER LT.U. Maden Fakiiltesi, Jeoloji Miih. Béliimii, Maslak, ISTANBUL

OZ: Gordes yakin gevresinde, maksimum 1000 m. yi bulan kalinliktaki Neojen ¢ékel istifi, Menderes Masifi
kristalen kayalari ve Izmir-Ankara Zonunun ofiyolitik topluluguna ait kaya birimleri tizerinde uyumsuz olarak;
altta kaba ve ince taneli, birbiriyle yanal ve diisey gegisli birimler ile bunlarin iizerinde volkanik ve klastikler-
den olugan golsel birimlerden ibarettir. Alt kaba ve ince taneli birimler (bloktasgt, cakiltagi, kumtas),
baglangigta yiiksek enerjili akarsu ortamimin tipik aliivyal yelpazesi ¢kelleri daha sonra ise diigiik enerjili
akarsu ortamuinin baslica kumtaglarindan olugan, yersel ¢camurtagi-seyl diizeyli ¢okellerdir. Ust volkanoklas-
tikler altta ve iiste zeolitli iki tiif seviyesi ile bunlarin arasindaki kumlu, killi, karbonatli ve tiif igerikli ardalan-
malardan olugmaktadir,

Bu iist golsel istif, baglica iiriinii zeolit mineralleri olan diyajenetik alterasyona maruz kalmigtir. Bu
agidan, havza kenarindan merkezi kesimlere dogru, pH ve tuzluluk artisina kargilik gelebilecek tipik zonlan-
malar gosterir. Esasen, birisi volkanik cam+smektit, digeri hoylandit-klinoptilolitli iki ana mineral fasiyesi bu-
lunmasina kargin, bu ikincisi smektit, opal-CT, kuvars, analsim ve K-feldspat otijenlerinin bulunup bulunma-
mas! ile belirginlesen alt fasiyesler igerir. Riyolit- riyodasit karakterli tiiflerde taze kayadan hoylandit—klinop
tilolitli altere kayaya gegiste, degisen oranlarda Si0,, Na,0 kayb1 ve A1,05 Ca0, Mg0, H,0 kazanci meydana

elmigtir.

& §Alt tiifler biiyiik oranda klinoptilolit, iist tiifler ise tiimiiyle hoylandit-2 tipinde grup minerallerine sahip-
tir. Bu tip farklilig1 400° ve 550° C- 12'ser saat siireli 1s1l kararliliklar, birim hiicre kimyalarina ait Si/Al ve
Na+K/Mg-Ca oranlan ve X- 1sinlan yansima gizgilerine ait I (d=5.11 A°) /I (d=5.24 A°) oranlan ile ortaya
konmus olup, tiim bu parametreler 6zgiin ayirtman degerlere sahip olacak sekilde, klinoptilolitlerde hoylandit-
2lere gore daha yiiksektir. Alt tiif birimine ait, iki tip mineralinde beraberce bulunduguna dair verilere sahip
ornekler hari¢ tutuldugunda, Si/Al oram 4.57'den Na+K/Mg+Ca oram1 0.42'den kiiciik hoylanditlerin
559°C'deki 1s1l kararliliklar1 0.20'den ve I (d=5.11A°) /I(d=5.24A°) oranlanida 1.00'den kiiciik bulunmustur.
Klinoptilolitlerde ise Si/A1 oram 4.61'den, Na+K/Mg+Ca oram 0.96'dan, 1s1l kararliliklar 0.44'den ve siddet
oranlarida 1.28'den biiyiiktiir.

ABSTRACT: Neogene sedimentary and volcano-sedimentary sequence around Gordes disconformably
overlies the basement rocks. The lower part of the sequence is made up of mainly boulder conglomerates,
conglomerates, sandstones anad locally of mudstones and shales deposited in fluviatile environment. These
units are conformably overlained by lacustrine deposit which consist of two acidic tuff horizons with high zeo-
lite content at the top and the bottom. In between, an intercalation of sandstones, clayey and sandy limesto-
nes, mudstones and tuffaceous horizons are present.

The lacustrine sequence has undergone a severe diagenetic alteration. Diagenetic mineral facieses
are the zones which mainly consist of heulandite-clinoptilolite in the south and a volcnic glass+smectite zone
in the north. The paragenetic differentiation is observed proportionally with the increasing of pH and salinity
from margin to the center of basin. K-feldspar and analcime have been found in the samples only from the
center of basin.

The type of heulandite group mineral of the lower tuffs is clinoptilolite, whereas heulandite-2 is the
only group mineral of the upper tuffs. Heulandites and clinoptilolites have been distinguished with the ratios
of Si/A1, Na+K/Mg+Ca, I (d020, natural)/ I (d020, 550°C-12 hours) (as thermal stability) and I (d=5.11 A°)/
I (d=5,24 A°). These values have been found lower than 4.57, 0,42, 0.20 anda 1.00 in heulandites and higher
than 4.61, 0.96, 0.44 and 1.28 in clinoptilolites, respectively.
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DEREBOGAZI (ISPARTA) YORESI TRAS YATAKLARININ
OZELLIKLERI

THE PROPERTIES OF DEREBOGAZI (ISPARTA) TRASS DEPOSITS

Giilay SELCUK Goltag Cimento Fab. ISPARTA
Mustafa KUSCU Siileyman Demirel Univ. Miih. Fak. Jeo. Miih. B&l. ISPARTA

OZ: Isparta’'min giineyi ve batisinda genis bir yayitlim gosteren Pliyosen yagh proklastik istif icerisinde
ignimbritler (TRAS) bulunur. Traki-andezitik bir volkanizmaya bagh olan tras diizeyinin kalinhigr 20-150 m.
arasmda degisim gosterir. Tras feldspatlar (sanidin, albit, oligoklas), piroksen, amfibol, biyotit ve opak
mineralleri ile bir cam matriksten olugsmugtur. Bunlarla birlikte farkl kayag¢ kirmntilarn ile yer yer komiirlesmis
bitki kalintilart da tras diizeyinde bulunan diger onemli bilesenlerdir.

Derebogazi yoresi trasinin ¢imento katki maddesi olarak kullanimindaki en 6nemli dzelliklerden biri
olan puzolanik aktivitesi ortalama 103 Kgf/fcm? dir. Bu deger standart deZerin iki katidir. Ayrica standartta
3000 cm?/gr olarak verilen Blaine degeli, aragtirtlan tras orneklerinden ortalama 7630 cm?/gr degerine
ulagmaktadir. Ozgiil agirhk 2,49 gr/cm?, camsi faz oram ise % 40'dir. Trasin kimyasal bilesiminde bulunan
Si0,+Al,05+Fe,05 toplami % 74 ile 84 arasinda MgO % 0,27 ile 0,76; SO5 % 0,0 ile 0,30 arasinda degisim

gostermektedir. Bu degerler standart degerlere ¢ok uygundur.
Yapilan aragtirma ile; Derebogazi trasinin genis yayilimi, rezervi ve tiim diger Ozellikleri ile

ekonomikligi ¢cimento katki maddesi olarak kullamma cok uygun oldugunu gostermistir.

ABSTRACT : Ignimbrite (trass) occurs quite spreadly with in the proclastic deposite of Pliocene age in the
southern and western of Isparta. The level of trass depends on a trachiandesite volcanizm and it's thickness
which changes between 20-150 m. Trass contains the matrix of glass which composed of feldspar
(orthoclase, sanidine, albite) pyroxsene, amfibole, biotite and opac minerals. In addition to various rock
pieces, localy carbonized plant remains are other components of the trass level.

The most important feature of the Derebogazi trass which is used as supplement material in cement
production has very high puzolonic activity degree. This value is 103 Kgf/cm?2 which is high twice of standart
value. The Blaine value which is given as 3000 cm? /gr at standarts for studied specimens is found 7630
cm?/gr. Specific gravity of trass is 2.49 gr/cm? and glasslike phase is 40 %. The total amount of SiO, + Al,0,
+Fe,0, which are taking place at the content of sample trass is between 74-78 %, however MgO 0.27-0.76

%, SO5 0.0-0.30 %. The values are very suitable to standart values.
In this study we tried to explain; width wide distribution and reserve of the Derebogazi Trass which is
very useful and economic as supplementary material in cement production with it's all specialities.
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TRAKYA OTOYOLUNDA BABAESKI KILININ JEOTEKNIK
OZELLIKLERI

GEOTECHNICAL PROPERTIES OF BABAESKI CLAY AT THRACE MOTORWAY

Ozkan CORUK Ist. Univ. Miihendislik Fak. Uygulamali Jeoloji Anabilim Dali,
Avcilar-ISTANBUL

OZ: Trakya otoyolunun Corlu ile Havsa arasindaki dnemli bir boliimi, Babaeski formasyonuna ait kil
diizeyleri iizerinde yer alir. Otoyol giizerganinda jeoteknik 6zellikleri bakimindan sorunlu birim Babaeski
kilidir. Proje ve uygulama asamasinda bu kil ayrintili olarak arastirilmugtr,

Babaeski kili fissiirlii, yiiksek plastisiteli (CH) ve agir1 konsolidedir. Taban zemin olarak diisiik
tasuma giicii ve kesme dayimmi degerlerine sahiptir. Arazi ve laboratuvar deney verileri ampirik bagintilarla
degerlendirilmigtir. Bu bagintilar projelendirmede Kullanilan jeoteknik parametrelerin belirlenm sinde
yardimci olmustur.

Elde edilen jeoteknik verilere gére Babaeski kilinde agilacak sev egimlerinin en az 1D/5Y alinmasi
kararlastirilmigtir. Yarmalardan ¢ikan malzeme dolgu igin uygun degildir. Babaeski kilinin taban zeminini
olugturdugu kesimlerde iyilestirme icin drenaj sistemleri ingaa edilmis ve se¢me malzeme katmani

serilmigtir.

ABSTRACT: The main section of the Thrace motorway between Corlu and Havsa lies on the clays of the
Babaeski formation. Geotechnical properties indicated that Babaeski clay could be a problematic unit during
the construction of the motorway route. Thus the clay was investigated in detail at the design and application
stages.
The Babaeski clay is fissured, over consolidated and has high plasticity (CH). in terms of basement
requirements, it has low bearing capacity and shearing resistance. Field and laboratory data were evaluated
by ampirical relations which have helped the determination of the geotechnical parameters. These
parameters are used in the design and applications stages of the project.

According to the geotechnical results, the inclination of the slopes should be at least in the range of
1/5, The excavated material is not suitable for re-use as embankment fill. In sections where the Babaeski
clay occurs as the basement, drainage systems have been constructed and capping layer have been utilized.
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GENEL JEOLOJi OTURUMU

ISPARTA GUNEYININ JEOLOJISI VE MADEN YATAKLARI ACISINDAN
INCELENMESI

GEOLOGY OF SOUTH OF ISPARTA AND INVESTIGATION OF MINE DEPOSITS

Mustafa KUMRAL 5 Akd. Univ. Isparta Mii. Fak. Jeoloji Béliimii, ISPARTA
Atasever GEDIKOGLU  1.T.U. Maden Fakiiltesi, Jeoloji Béliimii, ISTANBUL

OZ: Caligma alan Isparta ili ile Aglasun ilgesi arasinda yaklagik 200 km?'lik bir alan1 kapsamaktadir.

Alanda birimler Otokton ve Allokton olarak ikiye ayrilmis, Otokton birimleri temelde Triyas yasl Is-
partagay Formasyonu, onun iizerinde Kretase yagl Davras formasyonu, Eosen yash Savkdy formasyonu, Alt
Miyosen yash Gavurdiizii Formasyonu, Pliyosen'de olugsan Golciik Volkanitleri, Giincel aliivyon ve yamag
molozu olusturur. Allokton birimleri ise Ofiyolit ve Akdag kiregtaglar1 olusturur,

Calisma alaninda ekonomik olarak Tras'lar bulunmaktadir. Halen Géltas ¢imento Fabrikasinda Puzzo-
lan olarak kullanilan Tras'in kimyasal 6zellikleri ise, SiO2+ Al203+ Fe2 O3 toplam1 % 74-84 aras1 MgO %
0.27 ile 0.76, SO3 % 0.0 ile % 0.30 arasinda degismektedir. Bu degerler standart degerlere ¢ok uygundur.
Yapilan aragtirmada Tras'larin genis yayilimi, ekonomikligi ve tiim diger dzellikleri ile ¢imento katki maddesi
olarak kullanima ¢ok uygun oldugunu gostermistir.

ABSTRACT: The studied area, of about 200 km?, is located between Aglasun District (Burdur) and the
south of Isparta.

The sequences, determined in the area, have been distinguished in two main groups, as autochtho-
nous and allochthonous.

The autochthonous have been ranged in age from Triassic Ispartacay formation, the basement, to Plio-
cene Golciik volcanics, actual aluvium and uncemented materials. The Cretaceous Davras formation, Eocene
Savkdy formation, Lower Miocene Imrezi formation and Aglasun formation and Upper Miocene Gavurdiizii
formation were the other rocks observed in the area.

The Allochthonous sequences, defined in the area, were ophiolites and Akdag limestones.

The single economics material in the area is the trass which have been used for years in Géltas Ce-
ment plant in Isparta as a raw material. The chemical properties of the trass as follows. The contents of Si0,

+ Al)O5 + Fe, O is 74-84 %; of MgO 0.27-0.76 % and of SO; 0.00-0.30%.

These properties are very suitable for industrial marketing and as a result of geological, geochemical
and other properties it has been conceded that the material can be used productively for cement industry as

raw material.
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ULUS FORMASYONU ICINDEKi ALLOKTON KOMURLERIN ORIiJiNi

ORIGIN OF THE ALLOCHTONOUS COALS IN ULUS FORMATION

Ayhan BAYRAK ZX.U.M.F. Maden Miih. B&l., ZONGULDAK
Thsan TOROGLU Z.K.UM.F. Maden Miih. Bél., ZONGULDAK

OZ: Bati Karadeniz, Cide-Azdavay Bélgesinde yer alan Ulus formasyonu allokton olugumlar icermektedir.
Alt Kretase doneminde Neotetis'in kuzey kolunun genislemesi ile Havza giineyden bir transgresyona
ugramustir. Bu transgresyon denizinde Ulus formasyonu ¢ékelirken, kuzeydeki karadan asinmalar ile bloklar
halinde kopmalar meydana gelmis ve olistostromlar halinde ¢okelmislerdir. Komiirlii seviyeler iceren
Zonguldak formasyonunundan da ayn1 zamanda aginmayla havzaya malzeme gelmistir,

Bu ¢aligma ile allokton olarak Ulus formasyonu iginde bulunan komiirlerin karakteristikleri incelenmig

(ugucu madde, 151l degeri, kiil, nem, FSI) ve diger bdlgelerdeki komiirlerle denestirilmistir. Sonugta bu
olusumlarin Amasra Bélgesindeki kémiirlerden aginma ile geldigi saptanmustir.

ABSTRACT : Ulus formation which contains allocton units is in Cide-Azdavay area part of Western Black
Sea Region. In order that expanding north part of the Neotethys transgression was developed from the south
during Lower Cretaceous. In this basin Ulus formation was existed and also different rock units were eroded
and transported to area from the north land deposited as olistoliths. Zonguldak formation which contains coal
seams also exposed to erosion, and its coals transported the Ulus basin.

In this study, coal characteristics of allochtonous units (volatile matter, ash, calorific value, moisture)
in Ulus formation were determined and also this characteristics corelated with the other coal seams of region
to find the origin of the allocton coals.
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ULAS (SiVAS) DOGUSUNDA SIVAS HAVZASI GUNEY KENARININ
JEOLOJisi; NEOTETIS'IN KUZEY KOLUNUN KAPANIMIYLA ILGILi

TEKTONIK GELISIM

GEOLOGY OF THE SOUTHERN BOUNDARY OF SIVAS BASIN IN THE EAST OF ULAS
(SIVAS-CENTRAL ANATOLIA); TECTONIC DEVELOPMENT RELATED TO THE CLOSURE OF THE

NORTHERN BRANCH OF NEOTETHYS
Ergun GOKTEN, Ankara Universitesi Fen Fakiiltesi Jeoloji Miihendisligi Boliimii, ANKARA

OZ: Sivas Geg Kretase-Tersiyer havzasinin giiney kenar1 Ulas ilgesi dogusunda yer alan ve Tecer dagim
icine alan bolgedeki olusuklarla temsil edilir. Miyosen sonu yogun tektonik etkinliklere sahne olan bu bblge
Neotetis kuzey kolunun Erken Miyosen sonunda kapanmis olabilecegini simgeleyen kamtlar saklar. Yorede
en yash kayaglar havzanin giineyini sinirlayan Geg Jura-Erken Kretase yasl platform kiregtaglaridir. Bu
kiregtaglan iizerinde yerlegim yagt Erken Kretase sonu ile Erken Paleosen arasi olan ofiyolit naplan yer alir.
Tersiyer yorede altta Liitesiyen yagh once sif sonra da filig tiirii derin deniz tortullariyla temsil edilir.
Oligosen Eosen denizinin geride biraktif1 lagiinlerde once jips ¢okelimiyle baglar, iist seviyelerde ise
deltayik olusuklarla temsil edilir. Oligosen jips ¢tkelim déneminde yére olistostromal ofiyolit gelisimlerine
sahne olmustur. Oligosen'i agili uyumsuz olarak orten erken Miyosen alt diizeylerinde karasal ve deltayik,
iist diizeylerinde ise s1g denizel ve golsel fasiyeslerle temsil edilir. Pliyosen ise &nceki serileri agili
uyumsuzlukla orten altta akarsu, list seviyelerde golsel, en iistte ise sinrlt yayihmli bazaltlardan meydana
gelir. Bolgede Neotetis kuzey kolunun kapanmas: ile ilgili olabilecek Erken Miyosen sonu kompresif
donemde ofiyolit naplarinin yeniden haraketlenmeleri, Ge¢ Kretase-Paleosen gegisi s1§ Kiregtaglarinin
allokton yerlesimleri gibi tektonik olaylar meydana gelmistir. Bélgede Geg¢ Miyosen bir yiikselme donemi
olup, Pliyosen ve sonu hareketleri ise bir serbestleme rejimi geklinde geligmistir.

ABSTRACT : The southern boundary of the Sivas Late Cretaceous-Tertiary basin is represented by the
occurrences outcropping in the east of Ulag province which Tecer mountain, the important morphological
element of the region, is included in. The region which has been stage to the penetrative Post-Miocene
deformations, bears the records of the closing of the Northern Branch of Neotethys. The oldest rock unit of
the area is the shallow marine limestones of Late Jurassic-Early Cretaceous time. This unit which
represents the platform of a north vergent subducting slab, is overthrusted by the ophiolitic nappes between
the end of Early Cretaceous and Early Paleocene period. Tertiary is represented by first shallow and then
deep marine flysch type sediments at the bottom of the succession in the region. Oligocene commences with
gypsum sedimented in the restricted shallow lagoons as the remnants of drawn Eocene sea. Deltaic
occurrences predominates the sucession towards the upper levels. Olistostromal ophiolitic melange bodies
are seen in many places of the region at the top of the gypsiferous levels as a stratigraphic marker. Early
Miocene which overlies the Oligocene uncomformably, is represented by continental and deltaic in the lower
levels, and shallow marine and limnic facies in the top levels of its sequence. As for the Pliocene shows
fluvial sedimentation in the beginning of the time, then some small lakes start to be appear in throughout the
region and a volcanic activity points to the late periods of pliocene outcropping in limited areas. In the
compressive period taken place at the end of Early Miocene, the remobilization of the ophiolite sheets, and
the emplacement of Tecer Late Cretaceous-Paleocene shallow marine limestones as allochtonous units, and
some imbricated structures are the most distinctive tectonic events of the southern boundary of Sivas basin.
These tectonic activities are possibly caused by the closure of the Northern Branch of Neotethys. Late
Miocene is an uplifting period in the region. As for the Pliocene and Post-Pliocene time have been developed
as a releasing tectonic regime in the region.



