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iskenderun Korfezi’'nin Giincel Cokel Dagilim Haritas)
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Iskenderun Kérfezi, Tiirkiye kuzey ucunda dikdortgen seklinde, Karatag Burnu ile Akinct Burnu
arasinda yer alan bir deniz alamidir. Kérfez, yaklasik 34 km genislige, 70 km uzunluga ve ortalama
55 m derinlige sahiptir. Maksimum derinlik 99 m'dir. Sualt morfolojik yapist yalindir.

Bu calismada, Seyir, Hidrografi ve Osinografi Dairesi ve iiniversite tarafindan 2001yilina kadar
Iskenderun Kérfezi tabanindan alinan yiizey ¢okel 6rneklerin kullanilmigtir. Alinan  ¢okel
ornekleri, tane biyikligine gore smiflandirilarak bdlgenin 1:100.000 olcekli cokel dagihim
haritast hazirlanmugtir.

Iskenderun Kérfezi'nin kuzey kiyilart 6zellikle Ceyhan Nehri'nin getirdigi ¢okeller ile bolgede
gelismis olan delta yapilarindan ve buna bagli olarak gelisen lagiiner yapilardan etkilenmigtir.
Bunun tersine giiney kiyilarinda ise dar bir kiyr seridi ve ani yiiksek topografya goriiliir.
Iskenderun Kérfezinin dip ¢okelleri, verel akintilar, dalgalar, karanin topografik ozelliklert,
denizalt morfolojik yapisi, batimetri, kiyr sekilleri, riizgar durumu ve derelerin denize tagidigi
maddelerin etkisi altindadir. Karadan tasinan ve dalgalarin kiyilardan kopardig materyaller
denizin dinamik hareketleriyle deniz icinde tekrar aginmaya ugrayarak kiigtilirler. Kiyidan agiga
dogru gokel tane boylarinin kiigtildiigti goriiliir. Yamag egimi 10°'den fazla olan bolgeler ile selfin
ani bir egim ile derinlere dogru indigi kita yamacinda ¢okel birikimi olmaz ya da ¢ok incedir.
Cokel dagilimi, kéken olarak litojenik agirhkhdir ve kohezyonlu malzeme hakimdir. Genellikle
kaba taneli ve kirinuli kohezyonsuz materyal yliksek enerjili kiyt kesiminde yer alirken, derin ve
kiyidan uzak bélgelerde kohezyonlu materyal birikir.

Hazirlanan 1:100.000 6l¢ekli tane boyuna gére ¢okel dagilimi haritasina gore, bolgedeki hakim
birim cakil, kum, silt, kil ve camur birimleridir. Ancak bu birimlerden cakil, kumlu cakil, cakillx
kum ve cakilli camurlu kum kiyida ¢ok sinirli alanlarda (yaklagik 0-2 m su derinligine kadar) ince
bir bant seklinde yer aldig1 igin bu haritada gosterimi miimkiin olmamigtir. Kumlu birimler (0-15
metreler arasinda), kum, cakill ¢amurlu kum, ¢amurlu kum, killi kum ve siltlj kumdur. Bu
cokeller ¢ok miktarda kavki ve kavki kirmtlar icermektedir. Korfezin, kuzeybati boltimi ile
(Karatas-Yumurtalik) ile glineydogu kesimi (Akinci Burnu-Iskenderun) arasinda batimetri ve ¢Okel
igerigi agisindan farkliliklar vardir. Ozellikle Karatag-Yumurtalik hatt 6niindeki self iizerinde yer
alan lagtinler civarinda kumlu birimler yer almaktadir.

Siltli birimler ise, silt, kumlu siltten ibarettir. Gamur birimi ise; camur, cakilli camur ve kumlu
Gamur olarak goriiliir ve genellikle 40 m’den derin alanlarda (50-70 m) yayilim gosterir. Kil
materyali tek bagina ¢ok smirh alanlarda gortilmektedir. Ancak genel olarak camur materyali

286



56. Tiirkiye Jeoloji Kurultay
56" Geological Congress of Turkey

icinde karigim halinde yer almaktadir. Bolgede biyojenik materyal (kavki, kavki kirntilart, cesitli
bitki artiklari, organik kalinular) ¢okel icinde yer almaktadir. Bu tiir materyal, su derinliginin fazla
olmadigi, kiytya yakin deniz alanlarinda yer almaktadirlar. Iskenderun Korfezi'nin derin olan
orta kesimleri ¢amur ve silt ile kaphdir.

Anahtar Kelimeler: Iskenderun Korfezi, giincel ¢okel, batimetri, cokel dagilom haritast

Recent Surface Sediment Distribution of iskenderun Bay

The study area, Iskenderun Bay which is rectangle shape located northeast of Mediterranean Sea.
iskenderun Bay is limited by the Karatag Cape with Akina Cape. Iskenderun Bay has mean 55
m depth and 90 m depth further more depth (max. depth 99 m) and its width 34 km and its
length 70 km. Bathymetric structure of Iskenderun Bay is a single area.

Studying samples were taken out from Aegean Sea bottom by research vessel. Surface sediment
sampling had been taken with orange-peel and other type grabs. Samples were analysed with
Standard Methods of grain size. Bottom sediments dispersion map based on grain size in
1:100.000 scale was prepared by making a general corelation between all grain size data.

To the north, the iskenderun Bay is bordered by a large fluvial and coastal plain where Ceyhan
River has built a prominent delta complex, exhibiting several typical lagoons. In contrast, the
south and east coasts, the gulf is bordered by narrow coastal plain usualy flanked by high
topography.

Recent of sediment distribution of Iskenderun Bay is affected by current system, bathymetry,
under water morphological structure of regional, topographic structure of mainland. Fine grain
materials are not accumulated in high wave energy and high current speed. Generally coarse
materials are accumulated in this area and sediment in this area is thin. Either sediment does not
collect in slope and continental slope more 10 degree or less collects.

Recent of sediment distribution of Iskenderun Bay consist of five kind fundamental sediment
materials, which these gravely, sandy, silty, clay and mudy materials. Gravelly materials are gravel,
sandy gravel and muddy sandy gravel. Sandy materials are sand, gravely sand, gravelly muddy
sand, muddy sand, silty sand and clayey sand. Even if silty materials are silt sandy silt and muddy
materials mud, gravelly mud and gravelly sandy mud. Clay materials take place in area, but these
materials are seen very limited sea area. Generally, in this region grain size distribution is
transitive coarse size towards fine size and is seen on parallel zones according coast.

Generally, gravel and sandy gravel material take place in shallow sea area up to 0-2 meters.
Especially, block rock is seen at high slopes coasts towards sea area on sea bottom. This rocky is
layer limestone. Gravel materials are seen very limited area. Sandy materials take place
approximate up to 15 meters. Sea floor of this area cover with sand and sandy materials up to
depth about 10-15 meters. These materials also contain a lot of shell and it’s crumbs. East self of
iskenderun Bay show different bathymetry and sediment composition according to West self.
Bottom of east shelf composed of sandy and muddy materials.

Silty and muddy materials take place on 40-70 meters depth in sea bottom. Mud and muddy
materials cover between 50 and 70 meters depth. Mud was observed more than 70 meter depth.
Especially center of the iskenderun Bay cover siltty material.

Key Words: Iskenderun Bay, recent sediment, bathymetry, sediment distribution map.
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Van Golii Dogusu Hidir-Kevenli-Gedelova Koyleri Dolayinda Yiizeyleyen
Paleosen-Eosen Yasli Birimlerin Paleontolojisi ve Stratigrafisi

Meltem BAYKAL, Azad SAGLAM, Sefer ORGEN

Yiiziincii Yol Universitesi Miihendislik-Mimarik Fakiiltesi
Jeoloji Mithendisligi Boliimii, 65080-VAN
baykal@yyu.edu.tr; asaglam@vyyu.edu.tr: sorcen@vyyu.edu.ty

Bu calismada, Van Gélii Dogusunda Hidir-Kevenli-Gedelova koyleri dolayinda yiizeyleyen
Paleoser-Eosen zaman araliginda, sig platformda cokelmis bol fosilli neritik kirectaglarindan
olusan Toprakkale formasyonu, pelajik ¢okellerden olusan Tekmal formasyonu, neritik
kiregtaslarindan olugan Gobanozlu formasyonu ve birbirleri ile tektonik iliskili degisik yasta kayag
kiitlelerinden olusan Dirbi karigigi kaya birimlerinin stratigrafisi ve paleontolojisi incelenmistir.

Bolgenin tektonik yapisi Miyosen sonunda bicimlenmis olup ¢arpisma zonu volkanizma tiriinleri
olan kalkalkelen-alkelen karakterli volkanizma, Ge¢ Miyosen’den Kuvaterner sonuna kadar
strmiustir.

Inceleme alaninda yaygin olarak yiizeyleyen; Tanesiyen yash Toprakkale formasyonunda
Coskinolina sp., Anatoliella szalpiensis (Sivel), Fallotella (Fallotella) kochanskae persica (Hottinger and
Drobne), Karsella hottz'ngefz’ (Sivel), Idalina sinjarica (Grimsdale), Glomalveolina primaeva (Reichel),
Glomalveolina pilula (Hottin ger), Hottingerina anatolica (Sirel), Pseudocuvvillierina sivels (Inan), Kathina
selvert (Smout), Sakesaria dukhani (Smout), Smoutina? subsphaerica (Sirel), Soriella bitlisica (Sirel)
Assilina aff. yvettae (Schaub), Textularia sp., Valvulina sp., Miliolidae sp., Glomalveolina sp., Spirolina
sp., Eponides sp., Laffitteina sp., Rotalia sp., Smoutina sp., Miscellanea sp., Ranikothalia sp., Discocyclina
sp., Anomalina sp., bentik foraminifer toplulugu tanimlanmustir.

Erken-Orta Eosen yash Tekmal formasyonunda Planoratalites pseudomenardii (Bolli), Acarinina
topilensis  (Cushman), Morozovella velascoensis (Cushman), Morozovella aragonensis  (Nuttall),
Morozovella conicotruncata (Subbotina), Morozovella uncinata (Bolli), Morozovella aequa (Cushman &
Renz),  Subbotina  pseudobulloides (Plummer),Globigerina  sp.,  Globigerinatheka sp., planktik
foraminiferleri saptanmustir.

Orta Eosen yash Cobanoglu formasyonunda ise; Textularia sp., Valvulina sp., Idalina sinjarica
(Grimsdale), Alveolina sp., Spirolina sp., Opertobutolites sp., Eponides sp., Mississippina sp., Kathina
selveri (Smout), Rotalidae, Miscellanea sp., Assilina sp., Nummulites beawmonti (d’Archiac and Haime),
Nummulites sp., Operculina sp., Ranikothalia sp., Actinocyclina sp., Discocyclina sp., Anomalina sp.,
bentik foraminiferleri tanimlanmustir.

Orta — Ust Fosen yash Dirbi karigiginda ise; Turborotalia cerroazulensis cervoazulensis (Cole), Acarinina
bulbrooki (Bolli), Acarinina topilensis (Cushman), Acarinina sp., Morozovella velascoensis (Cushman),
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Morozovella aragonensis  (Nuttall), Morozovella  conicotruncata  (Subbotina), Morozovella  aequa
(Cushman&Renz), Subbotina pseudobulloides (Plummer), Globigerina sp., Globigerinatheka sp., planktik
foraminiferleri bulunmustur.

Anahtar kelimeler: Van, Paleontoloji, Planktik, Bentik, Foraminifer, Stratigrafi, Tanesiyen, Eosen

Paleontology of Units Around
Hidir-Kevenli-Gedelova Village, Eastern Van Lake

The stratigraphy and paleontology of the rock units, namely, The Toprakkale formation,
deposited in shallow platform with abundant fossil content, developed from solely neritic
limestone; the Tekmal formation constituting pelagic deposits, along with Cobanoglu formation
formed on neritic limestone, and the Dirbi complex, consisting tectonically related rock masses at
various ages, all described in the time span of Paleocene-Eocene in the East of Lake Van were
studied.

The tectonic structure of the region was shaped in Late Miocene by the collision zone volcanic of
products of calkalkalen-alkalen type volcanism, which continued from Late Miocene to the end of
Quaternary.

The fossils, are abundant in each unit are given below: Coskinolina sp., Anatoliellu zalpiensis (Sirel),
Fallotella (Fallotella) kochanskae persica (Hottinger and Drobne), Karsella hottingeri (Sirel), Idalina
sinjarica (Grimsdale), Glomalveolina primaeva (Reichel), Glomalveolina pilula (Hottinger), Hottingerina
anatolica (Sirel), Pseudocuvvillierina sireli (Inan), Kathina selveri (Smout), Sakesaria dukhani (Smout),
Smoutina subsphaerica (Sirel), Soriella bitlisica (Sirel), Assilina aff. yvettae (Schaub),Textularia
sp.,Valvulina sp., Miliolidae sp., Glomalveolina sp., Spirolina sp., Eponides sp., Laffitteina sp., Rotalia
sp., Smoutina sp., Miscellanea sp., Ranikothalia sp., Discocyclina sp., Anomalina sp., of the benthic
foraminifera group were defined in the Tanesiyen Toprakkale formation; Planoratalites
pseudomenardii (Bolli), Acarinina topilensis (Gushman), Morozovella velascoensis (Cushman), Morozovella
aragonensis (Nuttall), Morozovella conicotruncata (Subbotina), Morozovella uncinata (Bolli), Morozovella
aequa (Cushman), Subbotina pseudobulloides (Plummer), Globigerina sp., Globigerinatheka sp., of the
planktonic foraminifera group were defined in the Early-Middle Eocene Tekmal formation;
Textularia sp., Valvulina sp., Idalina sinjarica (Grimsdale), Alveolina sp., Spirolina sp., Obpertobitolites
sp., Eponides sp., Mississippina sp., Kathina selveri (Smout), Rotalia sp., Miscellanea sp., Assilina sp.,
Nummauldites beaumonti (&’ Archiac and Haime), Nummulites sp., Operculina sp., Ranikothalia sp.,
Actinocyclina sp., Discocyclina sp., Anomalina sp., of the benthic foraminifera group were defined in
the Middle Eocene Cobanoglu formation, Turborotalia cerroazulensis cerroazulensis (Cole), Acarmina
bulbrooki (Bolli), Acarinina topilensis (Cushman), Acarinina sp., Morozovella velascoensis (Cushman),
Morozovella  aragonensis (Nuttall), Morozovella conicotruncata (Subbotina), Morozovella aequa
(Cushman&Renz), Subbotina pseudobulloides (Plummer), Globigerina sp., Globigerinatheka sp., of the
planktic foraminifera group were defined in the Middle- Upper Eocene- Dirbi complex were
defined respectively.

Key Words: Van, Paleontology, Planktic, Benthic, Foraminifera, Stratigraphy, Thanetian, Eocene.
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Van Golii Formasyonunun (Van Golii Dogusu)
Sedimantolojik Ozellikleri

Serkan UNER*, Tiirker YAKUPOGLU*, Muzaffer SENOL**
*Yiiziincii Yol Universitesi, Jeoloji Mithendisligi Biliimii, 65080 Van (suner@yyu.edu.tr)

"Yiiziincii Yol Universitesi, Cografya Biliimii, 65080 Van

Geg Miyosende meydana gelen kita-kita carpismast sonucunda bugiinkii Dogu Anadolu Bolgesi
yiikselmeye baglamigtir. Bu yiikselme rejimi bolgenin denizel ortamdan, karasal ortama gegmesine
sebep olmustur. Pliyosen baglangicinda bslgede genis yayihimli goller ve akarsular bulunmaktadir.
Bu géllerden Mus-Van birlesik havzasinda bulunan gél, Nemrut volkanimm faaliyeti sonucunda
akan lavlarla ikiye ayrilmig, havzanin Van tarafinda kalan bélimii tektonizmanin etkisiyle strekli
¢okerek gukurlagmig ve Van Gl olusmustur.

Yaklagik ytiz bin y1l 6nce olustugu tzhmin edilen Van Goli'niin golsel ¢okelleri, bu gole dokiilen
akarsularin olusturdugu fliiviyal ve deltaik cokellerle birlikte Van Golii formasyonu olarak
adlandirilmustir.  Akarsu  ¢okelleri 6rgiili ve menderesli akarsu sistemlerinin  6zelliklerini
tastmaktadir. Konglomera ve kumtaginin egemen oldugu 6rgiilii akarsu ¢okelleri genellikle agik
kahverengi-gri renklidir. Tabani asinmali konglomeralar; 3-8 cm arasinda degisen tane boyunda,
yart yuvarlak kumtagi, radyolarit, ¢ort ve kirectag cakillarimi igerirler. Az pekismis ve tane destekli,
normal derecelenme gosteren konglomeralarda en belirgin sedimanter yapt imbrikasyondur.
Orta-iri tane boyuna sahip érgiilii akarsu kumtaglart karbonat ¢cimento ve kil matriksle gevsek
tutturulmuslardir. Kumtaglart ince-cok ince tabakalidir. Orgﬂlii akarsularin barlarinda tekne tiri
Gapraz tabakalanmalar gozlenmektedir. Menderesli akarsu cokelleri; kum, silt ve kil boyu
pekismemis malzemenin ardalanmali olarak bulundugu ¢okellerdir. Bu cokeller genel olarak bej-
agik kahverengi renk tonlarmdadir. Gapraz laminalanma ve biyoturbasyon yapilan sik goriilen
sedimanter yapilardir. Gol sedimanlari: agik kahverengi-koyu sari renkli ve yaklagik yatay
konumludur. Baslca kum, silt ve kil boyu malzemeden olusmus ¢okeller az miktarda ince cakil
boyu malzeme igerirler. Gol ¢okellerinde paralel laminalanma, dalga ripillari, su kagig yapilar ve
biyoturbasyon yapilari gibi sedimanter yapilar gozlenmektedir. Delta/yelpaze deltasi ¢okelleri az ya
da orta derecede pekigmis olup, blok boyundan kil boyuna kadar degisen malzeme icerirler.
Volkaniklastik malzeme igerikleri yiiksektir. Imbrikasyon, biiyiik 6lcekli gapraz tabakalanma,
biyoturbasyon yapisi, paralel tabakalanma ve laminalanma, dalga ripili, kayma ve oturma yapisi
delta ¢okellerinde gozlenen sedimanter yapilardir.

Van Goli Formasyonu igerisindeki delta ¢okellerinin yerlerinin ve 6zelliklerinin belirlenmesi,
ozellikle Van Goli su seviye degisimlerinin saptanmasi ve gl sedimanlariin simirlarinm
cizilebilmesinde 6nemli rol oynamaktadir.
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The Sedimentologic Characteristics of Lake Van Formation
(East of Lake Van)

East Anatolian Region has been started to rise because of collision of two continent in Late
Miocene. This uplifting regime caused to environmental changing from marine to terrestrial. In
the beginning of Pliocene there were large lakes and rivers in the region. One of these lakes that
was located in Mus-Van connected basin was seperated by the lavas originating from Nemrut
Volcano. Tectonism caused to subsidence of Van basin and finally Lake Van occured.

The lacustrine sediments, fluvial sediments and deltaic sediments were named as Lake Van
formation. The fluvial system has the characteristics of both braided and meandering streams. The
light brown-grey colored braided stream sediments are conglomerate and sandstone in general.
Conglomerates have erosional contact at the base. The clasts of that are 3-8 cm., subrounded
sandstone, radiolarite, chert and limestone pebbles and cobbles. Weakly consolidated, clast
supported, normally graded conglomerates have imbrication. Braided stream sandstones which
have mid-coarse grains cemented with carbonate and clay matrix form thin beds. Trough cross
bedding was observed in braided stream bars. Meandering stream deposits are alternation of
weakly consolidated sand, silt and clay. These are generally beige-light brown in color. Parallel
lamination and bioturbations are frequently observed. Lake sediments are light brown-dark yellow
colored and form nearly horizontal beds. The sediments contain sand, silt, clay and granules in
lesser amount. Parallel lamination, wave ripples, water escape structures and bioturbations were
observed in lake sediments. Delta/fan delta deposits are weakly consolidated clay to boulder size
clasts and volcaniclastic materials. Imbrication, cross bedding, bioturbation, parallel bedding and
lamination, wave ripples and slumps are sedimentary structures observed in these deposits.

Determination of locations and properties of deltaic sediments in Lake Van Formation support to
establish the water level fluctuations of the lake and mapping of lacustrine sediments.
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Biitiin Zamanlarin En Bilyiik Karasal Memeli Hayvani Ba/uchitherium

(Paraceratherium) Gankin-Gorum Havzasinda Bulundu
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Geg Oligosen ve Erken Miyosen (yaklasik 20-30 my éncesi) zaman arahiginda yasamig olan
Baluchitherium (Paraceratherium), simdiye kadar karada yasayan en biiyik memeli hayvan tinvanina
sahiptir. Baluchitherium (Paraceratherium); Kordahlar (Chordata) dah, Omurgalilar (Vertebrata)
alt dah, Memeliler (Mammalia) smifi, Tekparmaklilar (Perissodactyla) takimi, Gergedangiller
(Rhinocerotidae) st ailesine aittir. Ayni soydan gelen giincel torunlarmin aksine Baluchitherium
boynuzsuzdur, fakat diger 6zellikleri ile dev bir gergedan (rhinoceros)'dir. Yetigkin bir hayvanin
uzunlugu 8 m, boyu omuz hizasinda 6 m, agirhgr yaklagik 17-18 tondur ve kafatasinin uzunlugu
1.3 m’ye ulagir. Ot obur olan bu hayvan, agaclarm tizerindeki yapraklart, ince dallari ve meyveleri
yiyerek beslenir.

Ik Baluchitherium Kuzey Pakistan'da ve daha sonra Gin, Mogolistan, Rusya gibi Asya tilkelerinde
bulundu. Bu cinse ait fosil érneklerine Avrupa iilkelerinden Romanya ve Yugoslavya'da
rastlanildigima yaymlarda kisaca s6z edilir. Tiirkiye'de ise ilk kez Cankiri-Corum Havzasida
Baluchitherium’a ait fosil kemik parcalart 2002 yili yaz aylarinda bulundu. Bulgu yeri Goziikizilli
Koyt (Delice-Kirikkale) yoresinde olup tarafimizca Incik formasyonuna dahil edilmistir. Oysa
onceki caliymalarda bu yére Geg Miyosen yash Kizilirmak formasyonu olarak haritalanmistir. Fakat
bulunan  Baluchitherium ve diger kiiciik memeli fosillerine (Eucricetodon sp., Ctenodactylidae,
Tataronyinen n.gen. n.sp.) dayanilarak Kizilirmak formasyonunun yagmin Ge¢ Miyosen
olamayacagi kesinlesmis ve adlama terk edilmistir. Baluchitherium un iginde bulundugu Incik
formasyonu aliivyal yelpaze ve akarsu tortullarindan olusmakta ve yanal olarak gél tortullarina
gecmektedir,
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Bulunan 6rnek 1/3 oraninda kirilmig olan sol Radius’un (6n kol kemigi) tst bolimi ve buna
baglanan bir bilek kemiginden olugsmaktadir ve yaklagik 47 cm uzunlugundadir. Radius’un st
eklem boliimiiniin yanlamasia ¢apt 35 c¢m, én-arka gapr ise 25 cm dir. Bu 6rnekler yapi ve
boyutlart ile Baluchitherium (Paraceratherium) cinsine katlabilir, fakat tir tayini icin yetersizdir.

Anadolu'nun Oligosen zaman araligindaki paleocografyast hentiz agikca bilinmiyor ya da bir¢ok
bilinmezlerle doludur. Bazi arastiricilar Anadolunun  Oligosen’de bir adalar sistemine ait
oldugunu savunurlar ve bu sebeple paleomemeli faunanin, cins ve tir diizeyinde fakir oldugunu
belirtirler. Bununla beraber diger bazi arastiricilar Eosen-Oligosen simirinda — Alp-Himalaya
tektonik kusagi boyunca, kita-kita carpismasi sonucu Paratetis’in kapandigina ve “Turgai”
Bogazinin yok olduguna inanirlar. Oligosen’de Anadolunun kisith alanlart denizin etkisi alunda
olup biiyiik oranda karasal alanlara sahip oldugu ve kapanmig “Turgai” gecidi ile olusan kara
kopriisii sayesinde Asya ile karasal baglarmm  gerceklesmis olmasi gerekmektedir. Ciinki
tammlanan  Baluchitherium (Paraceratherium) Asya kitast kokenlidir ve kapanan Turgai gecidinden
gecerek Anadolu’ya, Romanya’ya ve Yugoslavya'ya ulasmis olmahdir. Cankiri-Corum Havzasinda
bulunan Baluchitherium (Paraceratherium) sp. ait veri bu kara kopriistintin olugtugunu kanitlayan cok
onemli bir bulgudur. Bulgu alani ve yéresinde tiim zamanlarm en bityiik kara memelisi Ginvanina
sahip bu dev ciisseli hayvana ait diger parcalarmm bulunmast i¢in caligmalar stirdrtlecektir.

A First in Turkey: Baluchitherium (Paraceratherium), the Ever Largest Land
Mammal of All Time, Has Been Found In Gankir-Corum Basin

Baluchitherium (Paraceratherium), that lived during the late Oligocene and early Miocene epochs, is
owned honour to be the largest land mammal that ever lived. The Baluchitherium is classified in
the phylum Chordata, subphylum Vertebrata, class Mammalia, order Derissodactyla, family
Rhinocerotidae. Unlike its modern descendants, Baluchitherium was hornless, but other features
clearly indicate that this huge beast was a rhinoceros. Adults were about 8 m long, 6 m tall, and
weighed about 17 - 18 tons (16 tonnes). The skull was 1.3 m long. This herbivore ate leaves, fruits
and twigs from the tops of trees.

The first Baluchitherium was found in North Pakistan and later it was found in the Asian countries
like China, Mongolia, and Russia. The examples of fossil belonging to this genus were found in
European countries in Rumania and Yugoslavia and were shortly described in publications. As for
the Turkey for the first time the fossil bone parts belonging to Baluchitherium were found in
Cankir-Corum Basin in the summer time of 2002. The place of discovery being in a region of
Gozukizilli village (Delice-Kirikkale) was included to the Incik formation. However in earlier works
this region was mapped as a late Miyosen age Kizilirmak formation. But depending to the
discovered  Baluchitherium and other small mammiferous fossils (Eucricetodon  sp.,
Ctenodactylidae, Tataronyinen n.gen.n.sp.) the age of the Kizilirmak formation was made definite
that it can’t be the late Miyosen and the naming was rejected. Inside the Baluchitherium the Incik
formation is formed from alluvial fan, fluvial deposits and passes laterally into the lacustrine
deposits.

An example which was found is formed of the upper part of left Radius extremites proximales
(capitilum radii) broken in a proportion 1/3 and to which the corpus bone has been attached and
has a length of about 47 cm. The diameter of the Radius proximale’s medio/ laterale is 35 cm;
antero/ posteriar diameter is 25 cm. These examples by their structure and dimensios can be
included to Baluchitherium (Paraceratherium) genus, but for an indication of that species it is not
enough.
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The palacogeography of Anatolia in Oligocene time still is not clearly known or is full of too many
ignorance. Some researchers put forward that Anatolia in Oligocene belonged to an island system
and for that reason palaeomammal of the fauna, genus and species is stated to be poor. In addition
to this other researchers believe that at the border of Eocene-Oligocene along tectonics belt of Alp-
Himalaya, the collusion of continents brought the Paratetis to close and “Turgai” passage to
disappear. In Oligocene the limited areas of Anatolia being under the influence of a sea, having a
large proportion of land and owing to the land bridge with the closed passage “Turgai” the
connection of Asia by the land bond should had been taken place. That means that introduced
Baluchitherium (Paraceratherium) being an origin of the Asian continent could have reached the
Anatolia, Romania, and Yugoslavia only by land passing through the closed passage of the Turgai.
The Baluchitherium (Paraceratherium) sp. in Gankiri-Corum Basin has important information
which can prove the land connection. The place of the discovery and the region received the name
of the ever largest land mammal of all time and further works would proceed in order to find
other parts belonging to this giant animal.
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Kizilyer Evaporitleri icerisinde Gatlak Dolgusu
Jips/Anhidritlerin Kokeni (GD Denizli)

Hiilya ALGICEK*, Mehmet OZKUL* ve Baki VAROL**
= Pamukkale Universitesi, Miihendislik Fakiiltesi, Jeolopi Mithendisligi Boliimii, Kinikla, Denizli

% Ankara Universitesi Mithendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, Tandogan, Ankara

Kizilyer evaporitleri giineybati Anadolu’da Denizli ilinin 20 km dogusunda bulunan Kizilyer ile
Aydinlar kéyii arasinda yiizeylemektedir. Evaporitler inceleme alaninda karbonat ¢okelleriyle
ardalanmalt olarak yaklagtk 240 m kalinhk olusturur. Bu istifin altinda, evaporitlerle dokanak
iligkisi ¢cok agik olmayan Orta-Ust Eosen yasli Kozaklitepe Formasyonu ve Algibogazi Formasyonu,
gistinde ise Jura-Ust Kretase yash Yilanh Formasyonu tektonik dokanakla yer alir.

Kizilyer evaporit istifi, tabakal anhidrit, jipsarenit, yumrulu, laminals, tabakali ve masif jipsler gibi
farkli evaporit fasiyesleri ile temsil olunur. Dolomit ve dolomitik kirectaslari ise bunlar arasinda
kimi yerde diizenli kimi yerde de diizensiz (merceksi) yapili seviyeler olusturur. Ayrica, bu
karbonat diizeylerinde ¢ok yogun olarak catlak dolgusu jips ve anhidrit olusumlarma rastlanir.
Evaporitik Kizilyer istifinde jipsler, birincil ve ikincil kokenlidirler. Birincil jipsler, 6zsekilli ve yari
ozsekilli olup, (010) yiizeyine paralel dilinimleri ile belirgindir. Ikincil jipsler, 6zsekilsizdir; cogu
kez anhidritlerle birlikte, porfiroblastik ve alabastrin dokulu evaporit seviyelerini olustururlar.
Evaporit ve dolomitlerin iz element dagihmlarinin dogrusal iliski gostermesi, bunlarin olusum
ve/veya diyajenetik ortamlarmin ayni oldugunu desteklemektedir.

Bugiine kadar, bu evaporitlere Jura-Kretase (Sun 1990), Ust Eosen-Alt Oligosen (Pekuz 1998) gibi
yaglar onerilmis olup, son yillarda gergeklestirilen Giindogan ve dig. (2002 de ise bu birim, Sr ve S
izotoplarina gore Trias olarak yaslandirilmistir.

Bu caligmaya konu olan evaporitik catlaklar, bugtine kadar tanimlanan sedimanter olusumlu
evaporitik birimden farkh konumda geligmiglerdir. Bunlar, tamamen birincil ¢okel dokularmi ve
ozellikle de dolomit seviyelerini kesmekte olup, cm boyutundan baslayp, yer yer metre boyutuna
erisebilmektedir. Evaporitlerin taban kayast killi ve rekristalize dolomitler ile olan dokanaklari,
yitksek sicaklik trtinii alterasyon mineralleri ile karakterize olur. Bunlar icerisinde en yaygini
serizitlesme seklinde agiga gikar. Ayrica, bu alanlarda rekristalize dolomitlerden ¢ok farkli olarak
sagilma seklinde gelisim gosteren 6z sekilli dolomit olugumlart izlenir. Bunlarm bir kismu jips
catlaklar icerisine de kapanlanmustr. Bu jips catlaklar1 boyunca yer yer elementel kukirtli
evaporitik seviyeler belirginlegir. Bu evaporitik catlaklari temsil eden jips kristalleri oldukga bol
miktarda birincil 6zellikli sivi kapanmimlara sahip olup, bunlar, 153°C ve daha yiiksek sicakhklary
yansitan homojenlesme degerleri gosterirler. Bu veriler igginda, Kizilyer evaporitleri igerisinde,
birincil evaporitlerden farkli olarak, tamamen catlaklar kontroliinde gelisen ikinci bir evaporit
olusumundan bahsetmek dogru olur. Tektonik denetimli olan bu catlak sistemleri igerisinde
yiiksek sicaklik kosullarida kristallenmis olan bu evaporitler, hidrotermal jips/anhidrit olarak
tanimlanmistir.
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The Origin of Fissure-Fill Gypsum/Anhydrite in
Kizilyer Evaporites (SE Denizli)

The Kizilyer evaporites crop out between Kizilyer and Mentese villages, 20 km southeast of
Denizli, southwestern Anatolia. In the study area, the evaporites alternating with carbonates
constitute 240 m  thickness. This evaporitic sequence overlies middle-upper Eocene aged
Kozaklitepe and Algibogazi Formations with an unclear contact. The sequence is tectonically
overlain by the Jurassic-Cretaceous aged Yilanli Formation,

Kizilyer evaporitic sequence are represented by bedded anhydrite, gypsarenite and laminated,
bedded, noduler and massive gypsum facies intercalating with bedded or lenticular dolomite and
dolomitic limestones. Additionally, these carbonates contain widespread fissure-fill gypsum and
anhydrite. Gypsum occurrences of Kizilyer evaporites are of primary and secondary in origin.
Primary gypsum has idiomorphic and hypidimorphic features characterized by their parallel
cleavage to (010). Secondary gypsum is xenomorphic and constitutes evaporites layers of
porphyroblastic and alabastrine textures with anhydrites in general. Trace elements composition
of evaporites and dolomites has similar characteristics. The presence of lineer relationship between
the trace elements of evaporites and dolomites indicate that depositional and/or diagenetic
environments of evaporites and dolomites are the same.

The age of the Kizilyer evaporitic sequence has long been remained controversial and proposed as
Jurassic-Cretaceous  (Sun  1990), Upper Eocene-Lower Oligocene (Pekuz 1998). Recently,
according to the study of Giindogan et al. (2002) based on Sr and S isotopes, the age of the
sequence have been determined as Triassic.

Evaporitic fissures of this study are developed under more different condition than previously
described sedimentary occuirences. These evaporites are cut primary sedimentary textures and
also dolomite horizons in particular. These fissures are in mm size and locally reach up to meter
size. The contacts of evaporitic fissures with clayey and recrystallize dolomites are characterized of
their alteration minerals of high temperature in origin. Sericitization is the most common
occurrence of those minerals. At the other hand, idiomorphic dolomite crystals have been
constituted as disseminated around the fissures. Some of those crystals are also trapped in gypsum
fissures. Along that type of gypsum zonation, elemental sulphur was occurred in high ratio. In
gypsum crystals representing this evaporitic zone have common primary fluid inclusions that
present a value of homogenity reflecting at least 153°C and higher degree of temperature. In the
light of these data, in the Kizilyer evaporites was occurred a seconder evaporite along the fissures,
which are separate than primary ones. In these tectonically controlled fissures, the evaporites
occurred by high temperature are presented as hydrothermal gypsum/anhydrite in origin.
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Kuzeyhati Zonguldak Ydresindeki Kayaclarin icerdigi
siireksizliklerin Baz Fiziksel Ozellikleri -

Hiilya KESKIN GITIROGLU*, Aziz ERTUNG**

* Zonguldak Karaelmas Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Bol. ZONGULDAK
% Siileyman Demirel Universitesi Mithendislik Mimarlk Fakiiltesi Jeoloji Miih. Bol. ISPARTA

inceleme alaminda yiizeylenen kayaglarin icerdigi ana siireksizlikler faylar, catlaklar ve tabaka
diizlemleridir. Yamac ve sevlerde duraylihgin bozulmast ve kiitle hareketlerinin olusumunda
catlaklarin biiyiik etkisi vardir. Bu nedenle inceleme alani icinde kiitle hareketlerinin yogun
goriildiigli, yamag ve sevlerinde 6lgtim yapmanin miimkiin olabildigi Zonguldak, Cemaller,
Gokeetepe, Velibey ve Bagkoy formasyonlarina ait kayaglarin catlak araliklari (sikhiklarn), agikliklar,
dolgu tiirleri ve yiizey piirtzlilikler: incelenmistir.

inceleme alaninda yer alan kayaglar i¢inde siireksizliklerin tekrarlanma sayilar olgiilmiis, olgiilen
catlak araligi (sikh@y) grafiksel gosterimi Sekil 1'de verilmistir. Olciilen catlak arahg degerleri
Deere (1963) siniflamasina gore ele alindiginda (Gizelge 1) inceleme alani icindeki kayaglarin genel
olarak “sik catlakli” kaya sinifina girdigi gortlmisttr. '

140- B Zonguldak Fm.
120+ O Cemaller Fm.
» 100 Gokeetepe Fm.
> B Velibey Fm.
& 891 )
£ 60l [0 Bagkody Fm.
®
O 40
20+
0,
To]
s 8 8 8 3
o T 9 o
g g
L Catlak Araligi (cm)

Sekil 1. Inceleme alammdaki bivimlerde dl¢ilen catlak araliklarin (siklik) grafiksel gosterimi

Catlak agikligr olciimleri, catlagm iki duvari arasindaki dik uzakhgin tespitiyle yapilmis, ISRM
(1978) siniflamasia gore elde edilen catlak acikhigr sayilarinin grafiksel gosterimi Sekil 2'de
verilmistir. Gizelge 2'de verilen ISRM (1978) siniflamasina gore, inceleme alanmi i¢inde Cemaller
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formasyonu ve Gokeetepe formasyonunu olusturan kayaglar “cok sik-genis catlak agiklikhi™ kaya
sinifindadir.

Cizelge 1. Inceleme alanndaki birimlerin catlak araliklarimn (siklik) Deere (1963)'e gore suuflamast

Zonguldak fm. Cemaller fm. Gokgetepe fm. Velibey fm. Bagskay fm.
(kirectasi) (kumtagl, kiltag | (kumtagi, kiltas) | (cakilli kumtag) | (kumtasl, marn)
Arg ?Jtasllhkgiﬂzktm %22 % 24 % 22 % 26 % 25
Ara uszg(kﬁit?gb cm % 61 % 58 % 58 % 54 % 69
Ara u;r&ikggge_ﬂ;léo cm %17 %17 %19 %18 % 6
i 0 300em | %1 %1 %16 :
Agxolfzzimeiggggkc“m ” - - %04 -
Adlandirma Sik catlakl Sik catlakh Sik catlakh Sik catlakii Sik catlakh

Yine ISRM (1978) siniflamasina gore Zonguldak formasyonu ve Baskoy fo masyonunu olusturan
kayaclar “orta catlak aciklikhi” kaya sinifina giverken, Velibey formasyonu kumtaslavinim “sik-orta
catlak agtklikli” kaya sinifinda oldugu gorilmektedir (Cizelge 2).

- W Zonguidak Fm. |
O Cemaller Fm. |
Gokcetepe Fm.
Velbey Fm.
i1Baskoy Fm.

Catlak Sayisi
.,,;..,;,.‘v{,{(///({///

N
N
y
i
i
i
i
{
i
\
\
N

Catlak Acikh@r (mm)

Sekil 2. Inceleme alarandaki bivimlerde ol¢iilen catlak agikik sayilarinm grafiksel gisterimi

Kayaglardaki catlaklarin fazla acik olmasi devrilme ve diisme tiivii kiitle hareketlerinin olusumuna
arturicr etki saglamasi nedeniyle énem tagimaktadir, Inceleme alan icindeki litolojik birimlerin
orta ile genis arasinda catlak acikliklarina sahip olmasimin olast kiitle hareketlerinin olusumu
agisindan uygun kosullardan birini sagladigr gorilmektedir.
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Cizelge 2. Inceleme alanmdaki bivimlerin catlak agikbklarma gore ISRM (1978) siniflamasindaka yerler:

Catlak Birimler | Zonguldak fm. |  Cemaller fm. Gokgetepe fm. Velibey fm. Bagkdy fm.
Acikligy (mm) (kirectast) (kumtas!, kiltagi | (kumtag, kiltast) | (cakilli kumtast) | (kumtasi, mam)
Qf\zii::‘kf‘gaf“ % 12 %20 %22 %19 % 13
A;{:ﬂ'i‘fg : % 12 %18 %23 % 26 %20
A‘;&ifg‘f_‘g' ; % 46 % 36 %33 %38 % 46
Q’Jigﬁ(ﬁ‘l‘f gallk! %7 %4 %3 %3 % 1
Adiandirma Orta catlak Cok sik- genis Cok sik-genis Sik-orta catlak Orta catlak
acikhkh catlak agiklikli catlak agiklikh aciklikh actkhikh
¢ ¢

Siireksizlikler hoyunca kaymaya karst direng; dolgu malzemesinin kalinhgina, tipine ve dayanimina
baghdir. Bu nedenle inceleme alam iginde bulunan kayaclarn icerdikleri catlak, fay, tabaka
diizlemi gibi stieksizliklerin dolgulu olup olmadiklari, dolgunun tiré ve kalinhg arastirilmig,
agikligt 2.5 mm'den kiiciik olan catlaklarin dolgusuz oldugu ancak limonitlesme ve kloritlesme
tiivii ayrigma Grinleri nedeniyle hafif renk degisimleri gosterdikleri, agikhigr 2.5 mm’den biyik
olan catlaklarin bir kismimin ise dolgulu oldugu goézlenmistir. Zonguldak kivegtaglarinin
catlaklarinda spar cimento ve eser halde kuvars taneleri, yer yer kalsit ve kil dolgusu
bulunmaktadir. Cemaller, Gokgetepe, Velibey ve Bagkoy kumtaslart i¢indeki catlaklarda kalsit ve
kil dolgularina rastlanmaktadir. Inceleme alant iginde yaygin bitki drtiist bulunmasindan dolay1
kayaclarin biiyiik boliimiinde bitkisel toprakla dolu catlaklar gozlenmigtir.

Piiriizliliik artukea stirtimme dirvenci, dolayisiyla da makaslama direnci artmaktadir. Catlaklarin
kiitle hareketi olusumunu arturicr etkiye sahip olmalarmdan dolayr catlak pirazlilagi harekete
karst koyacak olan makaslama direncinin artmasini saglamasi agisindan onemlidir. Bununla
birlikte, 6zellikle biiyiik 6lgekli (birkag metre) bir dalgahlik, yerel olarak egimin degismesine de
neden olabilmektedir. Bu sebeplerden dolayt inceleme alani icindeki catlaklarm  ylzey
piiriizliiliikleri, Piteau (1970)nun = sitireksizliklerin - saha  gdzlemlerine  gore purizlilik
simflandirmasindan (Sekercioglu, 1993’den) yararlanilarak degerlendirilmis ve buna gore (Cizelge
3) incelenen catlaklarin gogunlukla hafif ve orta piirtizlii ytzeylere sahip oldugu, ancak yamag
duraysizliklarinin gorildigi yerlerde catlak yiizeylerinin diiz oldugu gozlenmistir.

Cizelge 3. Siireksizlik yiizeylerinin saha gozlemlerine gore piiriizliiliik acisindan Piteau (1970)'ya

Yiizey piiriizliiligi Yiizeyi sahada tanima

Diz Dokunuldugunda piirtizsiizdir. Kayma izi bulunabilir.

Halfif ptriizli Yiizeyde girinti ve ¢tkintilar agik¢a gortltr ve hissedilir.

Orta pirizli Yiizeyde piriizler agik¢a goriiliir ve agindirc gortinistedir.

Partzli Iri piirtizler goralebilir. Cikmular ve yiiksek acili basamaklar belirgindir.
Cok ptrtzli Dik basamaklar ve gikintilar vardir.

299



56. Tiirkwye Jeoloji Kuruliay:
56" Geological Congress of Turkey

Some Physical Properties of Rocks Discontinuity Northwest Zonguldak Area

Main discontinuities which are included by the rocks in the investigated area are faults, fractures
and bedding planes. Fractures have important influence on damaging stability of slopes and on
mass movement. Therefore; within the investigation area the space, frequency, filling types and
surface roughness of fractures belong to Zonguldak, Cemaller, Gokeetepe, Velibey and Bagkoy
formations, at where mass movements are frequently seen, were investigated.

The repetition number of discontinuities in the rocks which were in the investigated area were
measured and the graphical demonstration of measured fracture frequency is presented in figure
I. When the measured fracture frequency values were handled according to Deere (1963)
classification(Table 1) it is seen that the rocks in the investigated area are included in ‘frequent
fractured’ class.

[ T i —————
140" E W Zonguldak Fm.
120- f OCemaller Fm.
w H . o
g 100- = N Gokgetepe Fm.
§ 801 B Velibey Fm.
g 60 O Baskoy Fm.
3 40
L
20
04
S 3 8 8 3
w T MO o
& 8 "

Fracture Frequency (cm)

—

Figure 1. The graphical demonstration of fracture frequency in the investigation area units

Table 1. The fracture frequency classification of investigation area units according to Deere(1963 )

Zonguldak fm Cemaller fm. Gokgetepe fm. Velibey fm. Bagkdy fm.
(imestone) ' (sandstone, (sandstone, (gravelly (sandstone,
claystone) claystone) sandstone) marl)
Very frequently
fractured % 22 % 24 % 22 % 26 % 25
Distance< 5 cm
Fsgéi’ltggrgg‘g;fd %61 % 58 % 58 % 54 % 69
Rare fractured
Distance 100-300 cm J %1 %1 % 1.6 -
Very rare fractured :
Distance > 300 cm i i ’ %04 .
Definition Frequently Frequently Frequently Frequently Frequently
fractured fractured fractured fractured fractured
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Fracture space measurements were done by determining the vertical distance between the two
walls of the fracture and the graphical demonstration of the fracture space numbers which were
obtained in respect of ISRM (1978) classification are given in Figure 2. According to the ISRM
(1978) classification given in Table 2, the rocks which form Cemaller and Gokgetepe formations
are in ‘very [requent — wide fracture spacing’ rock class.
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Figure 2. Graphical demonstration of fracture space numbers of the investigated area units

According to ISRM (1978) classification while the rocks which form Zonguldak and Baskoy
formations are in ‘medium fracture spacing’ rock class, Velibey formation sandstones are in

‘frequent — medium fracture spacing’ rock class(Table 2).

Table 2. The classification of fracture spaces of the investigated area units according to ISRM(1978).

Units Cemaller fm. Gokgetepe fm. Velibey fm. Bagskoy fm.
Z(()I?r%:igtiﬁgl (sandstone, (sandstone, (gravelly (sandstone,
Fracture Spaces (m claystone) claystone) sandstone) marl)
Very frequently
fractured % 12 % 20 % 22 % 19 % 13
Spacing < 0.1
Frequently fractured % 12 % 18 % 23 % 26 % 20
Spacing 0.1-0.5
Medium fractured o o o
Spacing 0525 % 46 % 36 % 33 % 38 % 46
Widely fractured o o o o o
Spacing 2510 % 23 % 22 % 19 % 14 % 20
Very widgly fractured %7 %4 %3 %3 %1
Spacing > 10
Medium Very frequent- | Very frequent- F;ﬁ;;ﬁ::' Medium
Definition fractured wide fractured wide fractured fractured fractured
spacing spacing spacing spacing spacing

301



56. Tiirkiye Jeoloji Kurultay
56" Geological Congress of Turkey

Because of its increasing effect on mass movement types like collapsing and falling, rock fractures’
extreme spacing is important. In this study, it is seen that the lithological units’ having fracture
spacing between medium and wide in the investigated area provides one of the suitable conditions
for the possible mass movement occurance.

The strength towards shearing along discontinuties depends on the thickness of the filling
material, its type and its strength. Therefore, weather the discontinuities like the fracture, fault
and bedding plane which are included by the rocks in the investigation area are filled or not, the-
type of the filling and its thickness are investigated. It was seen that the fractures which have
spacing smaller than 2,5 mm were unfilled, however; because of choloritation and limonitation
type alteration products their colors slightly changed. In additaion, some of the fractures which
were bigger than 2,5 mm were observed that they were filled. In this study, it is found that there
are spare cement and quartz grains in trace form; local calcite and clay filling in Zonguldak
limestone fractures. Within the fractures of sandstones belong to Cemaller, Gokgcetepe, Velibey
and Basgkdy formations, calcite and clay fillings were observed. Because of the wide spread
vegetation of the investigation area, it was seen that there were vegetal soil filled fractures.

The more roughness increased, the more frictional strength and therefore; shear strength
increased. Fracture roughness is important because it increases the shear strength to resist sliding.
Moreover, a large - scaled waviness may cause a change in the slope locally. Thus, the roughness
of the fractures were defined by the help of Piteau’s (1970) roughness classification for area
observation($ekercioglu, 1993). In the light of these, it was found that most fractures investigated
have slight and medium rough surfaces, however; fracture surfaces in non - stable slopes were
roughless(Table 3).

Table 3. Classification of discontinuity surfaces in respect of roughness in area investigating
according to Piteau(1970) (Sekercioglu, 1993).

Surface roughness Definition of the discontinuity surface

Roughless Roughless when touched. There may be sliding trace.

Slightly rough Protrusions and intrusions can easily be seen and felt

Medium rough Roughness can easily be seen on surface, and they seen erosive

Rough - Huge roughness can be seen. Protrusions and high-angle steps are clear.
Very rough There are steep steps and protrusions.
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Gaoyniik (Bolu)-Tarakh (Adapazan)
Bilgelerinin iz Fosilleri ve Ortamsal Analizi

Sevim Serkan*, Demircan Huriye* ve Toker Vedia**
*M.T.A. Genel Midurligi Tabiat Tarihi Miize Balgat-Ankara
#%4.U.M.F. Jeoloji Miih. Bol. 06100 Tandogan-Ankara

Bu ¢alismada Adapazan glineyi, Goyntk-Tarakli-civarinda yuzeylenen Kretase/Tersiyer ¢okelleri
igindeki iz fosilleri ilk kez incelenecektir.

Iz fosilleri kaba, kaba-orta, orta-ince taneli kumtasi, marn ardalanmali ve kumtagi, silttasi,
¢amurtagt olarak tamimlanan seriler icinde bulunmaktadir.

Bu caligma sonucunda 11 iz fosil tanimlanmistir. zler basit (Ophiomorpha isp., O. annulata, O. rudis,
Skolithos isp., Planolites isp., Halopoa annulata), dallanmug (Thalassinoides isp., Chondrites isp.,),
menderesli (Scolicia isp., S.vertebralis, S. prisca) formlar olup s1g denizel ortamu isaret ederler.

Trace Fossils in Goyniik (Bolu)-Tarakl: (Rdapazar)
Regions and Environmental Analyse
Trace fossils in the Cretaceous/Tertiary boundary cropping out around the Goyniik-Tarakh
regions have been recegnized and determined for the first time in this study.

Trace fossils occur in sequence alternated coarse, coarse-middle, middle-finer grain sandstone and
sandstone, siltstone, mudstone.

11 trace fossils were identified in this study. They are simple (Ophiomorpha isp., O. annulata, O.
rudis, Skolithos isp., Planolites isp., Halopoa annulata), (Thalassinoides isp., Chondpites isp.,), meandring
(Scolicia isp., S. vertebralis, S. prisca) forms indicating shallow water environment.
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Menderes Masifi'nin Giineydousundaki Naph Yapilar

Nesat KONAK
MTA Genel Mudiirliigii Jeoloji Etiitleri Dairesi , Ankara

Menderes Masifi guneydogusunda yeralan Karincali Dagi, Avdan Dagi , Baba Dagi, Akdag,
Ortacadag ve Honaz Dagi'nda tanimlanan Karmcahdag, Goktepe, Babadag, Akbaba Tepe ve
Tavas naplart ile bunlart tizerleyen Bodrum Napi ve Marmaris Ofiyolit Napt ile bu iki napinda
tzerinde klipler seklinde korunmus Gilbahar Napr oldukga ilging bindirmeli bir yapisal model
olusturur

Bunlardan Karmcali Dagi'nda gézlenen ve Biiyiik Menderes Grabeninin giiney horstu boyunca
Buharkent giineyine kadar izlenen Karmcalidag Napi'min Prekambriyen temelini altta yer yer
migmatitik ozellikteki gnayslar, tstte ise kuvarsit ve mermer mercekli gnays ve amfibolitler
olusturur. Iki ayri yasta granitik intriizyonlarla kesilmis olan bu temel tizerine olasilhi uyumsuzlukla
gelen Paleozoyik ortiiniin en alt diizeyi olan kuvarsitlerle temsil edilir. Uste dogru kuvarsit,
granath gesitli sist, mermer ardalamasi ile devam eden istif, mermer/kalksist bant ve mercekli
granath pelitik sistlerle sonlanir. Uzerinde yeralan olast Mesozoyik yash yer yer zimparaly, silisifiye
beyaz mermerler ise K-G gidisli kivrimli yapila:in senklinallerinde korunmustur.

Avdan Dagi'nda izlenen ve giineydogudan Karincalidag Napu ile tektonik iligkili olan Goktepe
Napimin Paleozoyik istifinin gézlenebilen en alt kesimi mermer/kalksist arabanth fillatlarla temsil
edilir. Uste dogru kuvarsit ve kuvars sistlerle, daha iistte fillatlarla, en tstte ise fusulinli rekristalize
kiregtagt ve kuvarsit arabantli cesitli sistlerle devam eder. Karmcahdagi ve Babadag naplarinin
aksine "granat+biyotit'li parajenezleri icermeyen Paleozoyik yash bu istifin iizerine aqisal
uyumsuzlukla gelen ve altta mor renkli karasal metacakiltagi ve metakumtagi ile baglayan, iiste
dogru dolomitik mermerler ve boksitli mermerlerle devam eden Jura-Kretase istifi, en Ustte
Paleosen-Eosen yash bordo renkli mermerler ve metaflisle sonlanir.

Karincalidagi Napi'mi iizerledigi varsayilan ve Gokgeler Kéyii (Tavas) giineyinde serpantinit
mercekli tektonik bir zonla Géktepe Napi ile yanyana gelen Babadagi Napi'min Prekambriyen
temeli altta yer yer migmatitik 6zellikteki gnayslarla, iistte ise ender mermer mercekli ve siyah
metagort ara diizeyli gnays ve amfibolitlerle temsil edilir. Bu temel iizerine gelen Paleozoyik istifi
altta mermer ve kuvarsit banth cesitli sistlerle baglar. Ustte ver alan ve arasindaki 40-50 metrelik
kalksist/ mermer ve esitli sist ara diizeyiyle iki formasyona ayrilabilen kuvarsit/ kuvars sist egemen
cesitli metamorfitler daha iistte siyah mermer arabantli granatli pelitik sistler/ fillatlara geger.
Paleozoyik istifinin {izerine uyumsuzlukla gelen Mesozoyik yasli mermerlerin tabaninda, Goktepe
Napr'ndaki metakirinuli kayalarin yerine metabazik arakatkih bordo/ kahverenkli granath sist-
mermer/kalksist ardalamasi yeralir. Ustiine ise Evran Tepe'de (Denizli giineyi) Paleosen - Eosen
yash bordo mermerler ve metaflis gelir.

Babadag Napi'ni tstten siyirarak yerlesen Akbabatepe Napr alttan iste dogru Mesozoyik yash
cortlit mermerler, dolomitik mermerler, seker dokulu mermerler ve olasi Paleosen-Eosen yash
Permiyen Kiregtagi ¢akil ve bloklu metakirntlh bir istifle temsil edilir. Alttaki Babadag Napi ile
arasinda Dikmen-Akbaba Tepe kesitinde alttan iiste dogru Dikmen Birimi, Permiyen yagh
rekristalize kirectaglarindan meydana gelen Terkes Birimi ile Akbabatepe Napimin Paleosen-Eosen
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kayalari tektonik dilimler halinde yeralir ve bu tektonik dilimler Maygedigi Tepe giineyinde
kamalanir. Bunlardan Dikmen Birimi'nin Prekambriyen temeli amfibolit ve metacort arakatkih
gnayslarla ince bir metagakiltag diizeyiyle baglayan ve tst kesimi gozlenemeyen Paleozoyik ortisi
ise mermer/kalksist arabanth gesitli sistlerle temsil edilir. Ayrica Karacasu dogusundaki Kavaklar
mevkii kuzeyinde tektonik dilim halinde yeralan ve ayni zamanda Dikmen Birimi'ni tektonik
olarak tizerleyen fusulinli rekristalize kiregtasi-kuvarsit-kuvars — sist ardalamasi ise Terkes
Birimi'nin yanal devami olabilecegi diistiniilmektedir. Maygedigi Tepe ile Karababa Tepe arasinda
ise Babadag ile Akbabatepe naplari arasinda biiytik¢e bir tektonik dilim halinde konumlanan
Karababatepe Birimi Permiyen yash fusulinli, gastropodlu rekristalize kiregtast ile kuvarsit bant ve
mercekli koyu gri/siyah renkli sistlerden meydana gelir ve bu metamorfik istif Goktepe Napi'nda
oldugu gibi "granat+biyotit" li parajenezler icermez.

Denizli-Tavas eski yolunda Babadag Napi tarafindan tektonik olarak iizerlenen Tavas Napi'nin
temelinde Tavas dogusunda Permo-Karbonifer ¢okelleri, Honaz Dagi'nda ise Honaz Metaseylli yer
alir. Bu temel kayalar iizerine uyumsuzlukla gelen ve bir boliimii metamorfik olan ve farkl
cokelme siirecleriyle olusan Jura-Fosen istifleri, altta bordo renkli karasal gakiltagt ve kumtaslariyla
baslar. Liyas'ta neritik kirectaglaryla temsil edilen bu istifler, Dogger'de yer yer ammonitico-rosso
fasiyesindeki bazik volkanik ve ¢ort arakatkili ¢okellere, Malm-Ust Kretase'de ise pelajik-yari
pelajik kiregtaglarina geger. Yer yer rudist parcal olan Ust Kretase kirectaslari tizerine belli bir
cokelmezlik doneminden sonra, Paleosen yashi kirmizi mikritler ve/veya Eosen yash yer yer
olistostromal karakterdeki seyl-marn ardalamasi gelir.

Akbabatepe, Babadag ve Tavas naplarinin Paleosen-Eosen yash kayalar tizerinde olast Orta? -Ust
Eosen yash olistostromal-bresik karakterli ¢okeller yer alir. Alttaki Akbabatepe ve Babadag
naplarina ait Mesozoyik mermerlerinden bolca ve daha az olarak da tistteki Bodrum Napi'na ait
karbonatlar ile ofiyolitik kayalardan malzeme alan bu ¢okel paketini, Karaova Formasyonu ile
baslayip Triyas-Kretase yash cesitli karbonat kayalar ile devam eden ve Ust Kretase flisiyle
sonlanan Bodrum Napi veya ofiyolitik kayalar tektonik olarak tzerler. Ust Kretase flisi tizerinde
yiizen blok benzeri Mesozoyik yasl ¢esitli kiregtaglari ise aginma sonucu tepelerde korunmug
Giilbahar Napi'na ait klipler olarak yorumlanmaktadir.

Bu naplarin Oligosen molas ¢okelleri tarafindan agisal uyumsuzlukla ortiilmest, bolgedeki
bindirmeli yapilarin Oligosen 6ncesinde gelistigini gostermekte, izleyen dénemlerdeki gerilmeli
tektonik rejim ve/veya rejimler siirecinde, bazi bindirme diizlemlerinin styrilma fayi olarak yeniden
galistigr diistinilmektedir.

Nappe Structures Southeast of Menderes Massif

The Karincalidagi, Goktepe, Babadag, Akbabatepe and Tavas nappes cropping out at Karincal,
Baba and Honaz Mountains situated southeast of Menderes Massif and the Bodrum Nappe and
Marmaris Ophiolitic Nappe overlying these nappes form an interesting overthrusting structural
system together with the Giilbahar Nappe overlying all these nappes as a klippe.

Of these, Karmcalidag Nappe is best observed at Karincah Mount and lies down south of
Buharkent along the southern horst of Great Menderes Graben. The Precambrian basement of
this nappe is comprises migmatitic gneisses in the lower levels and gneisses and amphibolites with
quartzite and marble lenses in the upper levels. This basement is cut by granitic intrusions of two
different ages. The lowermost level of this nappe is represented by quartzites. The Paleozoic cover
comprises quartzite, various schists with garnet and marble succession upwards and ends up with
garnet pelitic schists with marble/calcschist bands and lenses. The overlying probable Mesozoic
white silicified marbles with corundum are protected in synclines of N-S trending folded
structures.

The Goktepe Nappe which has tectonic contact with Karmcalidagi Nappe in the southeast and can
be observed in Avdan Mount begins with marble/calcschist interbedded phyllites at the bottom
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and is represented by quartzites, quartzschists, phyllites and fusulinids bearing recrystallized
limestones and metamorphics with quartzite bands. Unlike the Karincahdagr and Babadag:
Nappes, this Paleozoic metamorphic sequence does not include “garnet+biotite” paragenesis and
is unconformably (angular) overlain by a Jurassic-Cretaceous sequence starting with purple
continental metaconglomerates and metasandstones and passing into dolomitic marbles and
marbles with bauxite. At the top, wine colored marbles and metaflysch of Paleocene-Eocene age
ends this sequence.

The Babadag Nappe is supposed to overlie Karincalidag Nappe and juxtaposes with Goktepe
Nappe with a tectonic zone including serpantine lenses south of Gokceler Village (Tavas). The
Precambrian basement of this nappe at the bottom is represented by local migmatitic gneisses and
at the top rare gneiss and amphibolites with rare marble lenses and black metachert intercalations.
The overlying Paleozoic sequence starts with marble and various schist with quartzite bands. The
quartzite/quartz schist dominated metamorphics at the top that can be divided into two formations
by 40-50 m thick calcschist/marbles and by various schist intercalations passes into black marble
interbedded pelitic schists with garnet/phyllites. At the basement of the Mesozoic marbles which
are unconformably overlying the Paleozofc sequence, wine colored/brown schist/marble/calcschist
intercalation with metabasic interbeds are observed instead of metaclastics as observed in Goktepe

Nappe. This is overlain by Paleocene-Focene aged wine colored marbles and metaflysch at Evran
Hill.

The Akbabatepe Nappe which emplaced dressing the Babadag Nappe at the top is represented
from bottom to top by cherty marbles of Mesozoic age, dolomitic marbles, marbles with sugar
texture and Paleocene-Eocene metaclastics with Permian limestone pebbles and blocks. Between
the overlain Babadag Nappe, in Dikmen-Akbaba Hill cross section, from bottom to top, Dikmen
Unit, Permian aged recrystallized limestones (Terkes Unit), Paleocene-Eocene rocks of Akbabatepe
Nappe are situated as tectonic slices and they pinch out south of Maygeigi Hill. Between
Maygedigi and Karababa hills fusulinids bearing recrystallized limestone of Permian age and dark
gray/black coloured various schists (Akbabatepe Unit), that does not include “garnet+biotite”
paragenesis similar to the Goktepe Nappe, with quarzite bands and lenses can be seen as a rather
large tectonic slice between the two nappes.

On the old Denizli-Tavas road, east of Tavas, Permo-Carboniferous deposits at the basement of the
Tavas Nappe (which is overlain by Babadag Nappe) and at Honaz Mountain, the Honaz
Metashales can be seen. The locally metamorphic Jurassic-Eocene sequence that formed by
different depositional processes unconformably overlies these basement rocks. The sequence
sbegins at the bottom with wine colored conglomerates and sandstones. This sequence is
represented by feritic limestones in Lias, by locally basic volcanic and cherty deposits in
ammonitico rosso facies in Dogger, and finally by pelagic-semipelagic limestones in Malm-Lower
Cretaceous. The Upper Cretaceous rocks contain rudist clasts in places, and after a period of
non-deposition red micrites of Paleocene age and/or shale-marl intercalation (having olistostromal
character locally) of Eocene age were deposited.

The Paleocene-Eocene rocks of Akbabatepe, Babadag and Tavas Nappes are overlain by probably
Middle-Upper Eocene aged olistostromal-brecciated type deposits. This deposit package has
largely been fed by Mesozoic marbles of Akbabatepe and Babadag Nappes and less by the
overlying carbonates and ophiolitic rocks of Bodrum Nappe which starts with Karaova Formation,
various carbonate rocks of Triassic-Cretaceous age and ends with Upper Cretaceous flysch and
tectonically overlies the lower units. The various limestone blocks situated on the Upper
Cretaceous flysch is interpreted as klippes of the Giilbahar Nappe that is observed at only hills due
to erosion.

These nappes have been covered by Oligocene molasse deposits by angular unconformity which
indicate their emplacement was in pre-Oligocene period. In the following time frame, during the
extensional regime(s), it is assumed that some thrust planes have reactivated as detachment faults.
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Toros Kusadr'nin Tektonik Birlikleri ve Bunlarin Korelasyonu

Mustafa SENEL
MTA Genel Mudiirligii- ANKARA

Alp orojenezinin en iyi érneklerinden biri olan Toras Kusaginda, Prekambriyen-Kuvaterner
araliginda gelismis cogunlugu allokton konumlu, daha az oranda otokton konumlu kaya birimleri
ytizeylenir. Toros Kusaginda genellikle Mesozoyik doneminde karbonat platformu ozelligi
yansitan Beydaglart otoktonu, Anamas-Akseki otoktonu ve Giineydogu Anadolu otoktonu olmak
lizere ii¢ otokton konumlu kiitle bulunur. Son ¢ahgmalarda, Dogu Toroslar'in - bati kesiminde
izlenen Giiriin otoktonunun otokton konumlu olup olmadigi tartigilmaktadir. Toros Kusagi'ndaki
allokton konumlu kaya birimleri, yerlesim yaslarma gore batidan doguya dogru Likya naplari,
Antalya naplari, Alanya napi, Beysehir-Hoyran-Hadim naplari, Yahyali-Munzur naplari, Bitlis-
Potiirge-Malatya naplart ve Kogali-Karadut naplart olmak {izere 7 ana grupta toplanabilir. Bu
naplari olusturan kiitlelerin cogu birbirlerinin devami olup denestirilebilir.

Bat Toroslar'm otokton kaya birimlerini temsil eden Beydaglar otoktonu temelinde (Karacahisar
bélgesi) Prekambriyen, Kambriyen ve Karbonifer yasli kaya birimleri izlenir. Beydaglar otoktonu,
Mesozoyik boyunca duyarli karbonat platformu niteliginde olup Mesozoyik sonunda ve/ veya
Daniyen'de Antalya naplari ve Alanya napinin, Erken Miyosen sonunda Orta Miyosen baginda (Alt
Langiyen) Likya naplarinin yerlesimine sahne olmustur. Orta Toroslar'm otokton kaya birimlerini
temsil eden Anamas-Akseki otoktonu temelinde Prekambriyen, Kambriyen, Ordovisiyen ve
Karbonifer yaslt kaya birimleri yer alir” Anamas-Akseki otoktonu bilindiginin tersine Mesozoyik
boyunca duyarh karbonat platformu niteliginde olmayip zaman zaman karasallasmanim izlendigi
kiitle olup Mesozoyik sonunda ve/veya Daniyende giineyde Antalya naplari ve Alanya napinmn,
Eosen sonunda ise kuzeyden Beysehir-Hoyran-Hadim naplarinin yerlesimine sahne olmustur.
Dogu Toroslarin otokton kaya birimlerini temsil eden Giineydogu Anadolu otoktonu temelinde
Prekambriyen, Kambriyen, Ordovisiyen, Siluriyen, Devoniyen, Karbonifer ve Ust Permiyen yash
kaya birimleri bulunur. Giineydogu Anadolu otoktonu Mesozoyik boyunca kismen de olsa duyarl
karbonat platformu niteliginde olup Mesozoyik sonlarinda (Ust Kampaniyen-Alt Maastrihtiyen)
Kogali-Karadut naplarinin, Erken Miyosen sonlarmda  da Bitlis-Potiirge-Malatya naplarinin
yerlesimine sahne olmustur.

Toros Kusagi'ndaki platform, yamag, havza, okyanusal kabuk kokenli ve allokton kiitlelerden
Daniyen yerlesim yash Antalya naplart ve Alanya napi ile Ust Kampaniyen-Alt Maasrihtiyen
yerlesim yash Kogali-Karadut naplari giiney kokenli; Alt Langiyen yerlesim yash Likya naplar,
Eosen sonu yerlesim yash Beysehir-Hoyran-Hadim naplari, Ge¢ Ust Kretase yerlesim yash Yahyali-
Munzur naplart ve Miyosen yerlegim yagh Bitlis-Potiirge-Malatya naplart ise kuzey kokenlidir.
Naplart olusturan yapisal birimler, genelde birbirlerinin uzanimi olup, son yerlesim yaglari
farklhidir.
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The Tectonic Units of the Tauride Belt and Their Correlation

In the Tauride Belt, as one of the best examples of the Alpine orogenesis, the mostly allocthonous
and rarely autochthonous rock units are cropped out which developed in the time interval of
Precambrian-Quaternary. There are three autochtonous masses in Tauride Belt, generally
reflecting carbonate platform characteristics during Mesozoic which are Beydaglar, Anamas-
Akseki and Southeast Anatolia autochthones. In recent studies, there has been no common
aggrement on the Girtin autochthone, whether it is an autochtonous unit or not, located at
western part of Fastern Taurides. Based on their emplacement age, there are 7 main
allochthonous rock units in Tauride Belt. In a section from west to east these are Lycian nappes,
Antalya nappes, Alanya nappe, Beysehir-Hoyran-Hadim nappes, Yahyali-Munzur nappes, Bitlis-
Potiirge- Malatya nappes and Kogali-Karadut nappes. The masses forming these nappes are
continuation of each other and they can be correlated.

At the base of the Beydaglart autochthone representing the autochthonous rock units of the
West Taurides, the Precambrian, Cambrian and Corboniferous age rock units are observed. The
Beydaglart autochthone reflected a stable carbonate platform features during Mesozoic, however it
was tectonically overlain by Antalya nappes and Alanya nappe at the end of Mesozoic and /or
Danian and by the Lycian nappes at the end of Early Miocene- beginning of Middle Miocene (early
Langhian). At the base of the Anamas-Akseki autochtone representing the autochthonous rock
units in Central Tarides, the Precambrian, Cambrian, Ordovician and Corboniferous age rock
units are cropped out. In contrast, during Mesozoic the Anamas-Akseki autochthone did not
reflect a stable carbonate platform conditions, sometimes became terrestrial environment and it
was tectonically overlain by the Antalya nappes and Alanya nappe from the south at the end of
Mesozoic and / or Danian and by the Beysehir-Hoyran-Hadim nappes from the north at the end of
Eocene. At the base of the Southeast Anatolia autochthone representing the autochthonous rock
units of the Eastern Taurides, the Precambrian, Cambrian, Ordovician, Silurian, Devonian,
Carboniferous and Upper Permian age rock units are present. The Southeast Anatolia
autochthone reflected in part a stable carbonate conditions and it was tectonically overlain by
Kocali-Karadut nappes at the end of Mesozoic (during late Campanian —early Maastrichtian) and
by Bitlis-Potiirge-Malatya nappes during Early Miocene.

In Tauride Belt, the platform, slope, basin, oceanic crust originated rock units and
allochthonous masses such as, Antalya nappes and Alanya nappe with Danian emplacement age
and Kogali-Karadut nappes of the late Campanian-early Maastrichtian emplacement age were
southerly originated. The Lycian nappes of early Langhian emplacement age, the Beysehir-
Hoyran-Hadim nappes with end of Focene emplacement age, the Yahyali-Munzur nappes of Late
Cretaceous emplacement age and Bitlis-Potiirge-Malatya nappes with Miocene emplacement age
were northerly originated. The structural units composing the nappes are generally the
continuation of each other and their emplacement ages are different.
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Dogu Anadolu Fayi

Erdal HERECE

Dogu Akdeniz'in giinimiizdeki jeodinamigi Avrasya ve Afrika/Arabistan plakalart arasindaki goreli
hareketlerle olugmaktadir. Afrika ile Arabistan arasindaki hareket, Olii Deniz Fayr (ODF) boyunca
olan dogrultu atimh hareket ile karsilanmaktadir. Afrika ile Anadolu arasindaki hareket Kibris
giineyindeki yitim zonu ile kargilanmaktadir. Anadolu ile Arabistan arasindaki yakinsama ise Dogu
Anadolu Fayr (DAF) boyunca olugan sol-yanal dogrultu atm hareketi ile karsilanmaktadir.

Kuzeydoguda Karliova’dan giineybatida Hatay’a kadar 580 km uzunlugunda sismik olarak akuf ve
morfolojik olarak belirgin olan DAF ¢ahgilmug ve tanimlanmisur. Fayin kuzey boliimiinde yapilan
detay saha caligmalart (Herece ve dig., 1992) faymn lokasyonu, fay boyunca geligen yanal-atim ve
faym yast konusunda bazi yeni veriler sunmaktadir.

DAF belirgin yedi ana segmandan olusmaktadir. Kuzeydoguda Karliova’dan Bingol'e 65 km
uzunlugu boyunca Goyniik vadisini takip eden Karliova-Bingol Fayr K50°D dogrultusundadir.
Faym giiney bolimiinde 22 mayis 1971 tarihinde, M=6.9 olan depremde yiizey kirigi geligmistir
(Arpat, 1971; Arpat ve Saroglu, 1972). Palu’'dan Hazar Goliine 50 km uzunlugunca izlenebilen
Palu-Hazar Segmani K60°D dogrultusundadir. Faym kuzey boliimiinde 25 Mart 1977 tarihinde
M=4.9 olan bir deprem olmustur (Ates ve Bayiilke, 1977). Hazar Goli'nden Sincik’e uzanan
Hazar-Sincik Fayr 85 km uzunlugu boyunca genisligi 100 m den 2 km ye degisen bir fay zonu
olarak izlenir. Hazar Golii yukarida belirtilen iki fay arasinda gelisen bir pull-apart havzadir.
Havzaya kuzeydogudan gelen Palu-Hazar Fayi, havzanin sadece KD kogesinde belirgindir. Hazar-
Sincik Fayi havzaya GB’dan kavugmakta, goliin giiney kiyisinin dogu smirin olusturarark yaklagik
olarak Golciik istasyonuna ulagmaktadir. Bu iki ana fay arasinda havzanm KD késesinde 3 k. lik
bir sola sisramali fay ayrihg vardir. Gelikhan-Golbagt Fayi K65°D dogrultusunda, yaklagik 50 km
uzunlugundadir. Golbasi-Tiirkoglu Fayi ise 90 km uzunlugunda ve K55°D dogrultusundadir.
Golbagt yakininda DAF, ti¢ gol iceren 2.5 km genisliginde ve 30 km uzunlugunda bir vadiyi
izlemektedir. Yapilan galismalarda Golbagt vadisinin G.GD kenari Golbagi-Tiirkoglu Faymimn bir
bslimii olarak yorumlanir. DAF'n genelde KD-GB yonlii dogrultusu Tiirkoglu-Antakya Fayi
K.KD-G.GB yoniinde uzanir Fayin genel uzanimi K34°D, uzunlugu yaklagik 145 km olup 3 km
genisligindedir. Bu fay boyunca 2-0.4 my yasindaki geng bazaltlar (Capan ve dig., 1987) bir kag yiiz
metre diigey yonde yer degistirmiglerdir (Arpat ve Saroglu, 1975).

Saha verileri DAF boyunca gelisen toplam yanal 6telenmenin yaklasik 15 km dolayimda oldugunu
gosterir. Karhova-Bingol Fayi'nda Goyniik vadisinin iki tarafindaki Miyosen kirectaslart ve
metamorfik kayalarin benzerligine gore toplam yatay otelenme 15 km dir. Faym iki tarafindaki
yiizeylenmeler geri cekildiginde sadece iki metamorfik temel karst karsiya gelmekle kalmayip
bunlar giineyden agisal uyumsuzlukla 6rten Miyosen kiregtaslari da karst kargiya gelmektedir. Bu
ise, iki taraftaki Miyosen kaya grubunun faylanma oncesinde volkanik orti alunda devamlihik
sundugunu gostermektedir. Oyleyse DAF Miyosenden 6nce hareket etmemistir.
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DAF zonu icinde sol-yanal 6telenmeler birkag lokasyonda belirlenmistir. Bu otelenmeler Palu-
Hazar Fayinda 15 km (Herece, 2003), Hazar-Sincik Fayinda 9-15 km (Herece ve Akay, 1992; Arpat
ve Saroglu, 1975), Celikhan-Golbagt Fayinda 12-18 km dir (Herece ve Akay, 1992; Erdogan, 1975).
Buna karsin, ODFnin Liibnan giineyindeki boltimiinde Neojende gelisen toplam yanal dtelenme
100-107 km dir (Quennel, 1958; Freund ve dig., 1970; Garfunkel, 1981). ODF'ndaki yanal
6telenme Pliyosen oncesinde ve Pliyosen-Kuvaterner sirasinda olmak tizere iki ayri donemde
olmustur (LePichon ve Gaulier, 1988). 11k faz sirasinda (10-12 ile 4-5 my araliginda) 60-65 km sol-
yanal otelenme, ikinci faz sirasinda (4-5 my ile giintimiiz arahgt) 40-45 km 6telenme (Freund ve
dig., 1970; Garfunkel, 1981) geligmistic. ODF'nin Libnan’daki béliimiinde (Yammouneh fayi)
belirlenen yanal 6telenme 47 km dir (Walley, 1998). Faym Suriye’deki bolimiinde gelisen yanal
otelenme ise 25 km yi agmamaktadir (Zanchi ve dig., 2002). Toplam aumdan geriye kalan 50-55
km lik atimin Arap plakasinin kuzey kenart boyunca nasil kullanildigi sorun olarak durmaktadir.

DAF'in  Karliova-Bing6l Segmani  boyunca genis alanlarda volkant ve volkanotortullar
ylizeylenmeleri vardir. Bu volkanitler Bingol (Yilmaz ve dig., 1987) ve Mus dolaylarindaki Solhan
volkanitlerine (Akay ve dig., 1989) karsilik gelmektedir. Mug dolayinda daha énceden tist Miyosen
vaginda kabul edilen (Yilmaz ve dig., 1987) bu lavlarin alundaki ¢okellerden mikromemeli
faunasina gore Pliyosen yagi alinmigtir. Entist Miyosen’de olugmaya basladig diistiniilebilecek olan
Solhan volkanitleri havzast, tist Pliyosen’in ortasina kadar kesiksiz sedimantasyonu stirdiirmiis olup
entist Pliyosen’de kiviimlanmustir (Akay ve dig., 1989). Mug ve Kovancilar (Elaz1g) havzalarindaki
bu kivrimlanma sirasinda DAF hareket etmeye baglamig olmalidir.

DAF'in hareket etmeye basglama yagi olan 1.9-2.0 my ve fay boyunca gelisen 15 km lik yanal
otelenme  verileri faym yillik kayma hizint 7.7£0.2 mm/yil olarak vermektedir. Jeolojik
verilerlerden elde edilen bu kayma hizi, Kiratzi, (1993) tarafindan verilen 6 mm/yil kayma
hizindan yiiksek, Lyberis ve dig., (1992)'nin 19 mm/yil ve Taymaz ve dig., (1991b)nin 29 mm/yil
kayma hizlarindan dusiik deger vermektedir.

Orta Dogu icin var olan tarihsel deprem kayitlar1 gegtigimiz 2000 yil i¢inde olan biytik
depremlerle ile diizenli bilgi verirler. Buna karsin DAF icin var olan tarihsel kayitlar biiyiik
depremler arasindaki yinelenme siirtielerini belirlemede yetersiz kalmaktadir. Buna ek olarak
aletsel donem deprem kayitlarida kisa dénemi kapsayan kayitlar icermeleri ve yetersiz sismik
agdan dolayr kullanima uygun degillerdir.

Tarihsel kayitlara gore (Ambraseys ve Barazangi, 1989) Karliova-Bingél Fayinda 1866 yilinda
M=7.2, Palu-Hazar Fayinda 1874 yilinda M=7.1, Hazar-Sincik Fayinda 1875 yilinda M=6.7 ve
1905 yilinda M=6.8 olan depremler olmustur. Celikhan-Goélbasi Fayinda 1893 yilinda M=7.3 olan
bir diger deprem olmustur. Goélbagi-Tirkoglu Fayr boyunca olan biyik depremlerde
Kahramanmarag bolgesinde agir hasar gelismistir. Yorede 1114 yihda M=7.8 oldugu disiintilen
biiytik bir deprem olmustur (Nalbant ve dig., 2002). 1513 yilinda M=7.4 olan bir diger deprem
Tarsus ve Malatya’da agir hasar olusturmustur. 1513 yilindan bu yana biyiik bir depremin
gelismemis olmasi, DAF'in Gélbagi-Tiirkoglu Segmani'nin gelecekte olasili deprem beklentisi olan
potansiyel bir sismik bosluk olarak ortaya ¢tkmasina neden olmaktadir.

Liibnan ve Suriye’deki ODF'nin kuzey bélimiinde 1157-1202, 1404-1407 ve 1759-1796 yillarinda
kisa aralikli tig sismik aktivite donemi gelismistir (Ambraseys ve Barazangi, 1989). Bu depremler
bolgedeki yikiar depremlerin yinelenme siirelerini 200-350 yil arahginda vermektedir.

ODFnim sismik aktivitesi DAF zonu ile birlesmektedir. M.S. 1500 yihndan sonra olusan 1822 ve
1872 depremleri ODF ile DAF zonunun baglantuli oldugu bélgede belirlenmis biiyiik
depremlerdir. Var olan veriler, episantr’larin Adrin ve Amik kirtk zonunda oldugunu ve her iki
olayda ytizey faylanmasi gelistigini gostermektedir. Bu bolgede olan bu ve daha énceki depremler
ODFnin DAF'm giiney devami oldugunu gostermektedir.
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East Anatolian Fault

In the Eastern Mediterranean, plate convergence occurs between Africa-Arabia and Anatolia. The
Africa/Arabia motion is a strike-slip displacement along the Dead Sea fault (DSF). The
Africa/Anatolia motion is taken up by subduction south of Cyprus. The convergence between
Arabia and Anatolia is taken up by left-lateral East Anatolian fault (EAF).

The seismically active and morphologically distinct sinistral EAF ektends for 580 km from Karliova
in the northeast to Antakya in the southwest has been studied and described. Detail mapping of
the northern portion of the EAF has brought some new data about the location, the total offset and
the age of the fault.

The EAF consists of seven main distinct left-slip faults. At its northeastern end, the main EAF fault
strikes N50°E and follows the Goyniik valley for about 65 km distance from Karliova to Bingol.
Along southern portion of the fault, an earthquake of Ms= 6.9 occurred on May 22", 1971 (Arpat,
1971; Arpat and Saroglu, 1972). The Palu-Hazar segment strikes N60°E can be followed for 50 km
distance from Palu to Lake Hazar. An earthquake of M=4.9 occurred along the segment on March
25" 1977 (Ates and Bayiilke, 1977). The Hazar-Sincik segment of EAF strikes N65°E is
approximately 85 km long and 100 m to 2 km in width and extends from Lake Hazar to the west
of Sincik. An earthquake of M=5.0 occurred in Sivrice on May 4", 1990. The Lake Hazar is a pull-
ai)al‘t, basin formed by two main faults mentioned above. The Hazar-Sincik fault extends from
southwest toward the southern margin of the Lake Hazar basin near the Golciik station. The Palu-
Hazar fault can only be seen in the northeast corner of Lake Hazar. There is a 3 km left stepping
seperation between these two faults. The Celikhan-Gélbasi fault strikes N65°E, is approximately 50
km in length. Golbagi-Tiirkoglu fault is 90 km in length and trends N55°E. Near Golbagi the main
EAF follows a 30 km long and 2.5 km wide valley which contains three lakes. Most studies regard
that the S.SE margin of the Golbagt valley as part of an 90 km long Golbagi-Ttirkoglu fault. The
EAF trends NE-SW, but it changes to N.NE-S.SW between Turkoglu and Antakya. The general
strike of the segment is N34°E and its length is about 145 km and 3 km wide. Along the fault
recent basaltic rocks, dated at 2-0.4 my (Gapan et al., 1987) are vertically offset for several hundred
meters (Arpat and Saroglu, 1975).

Field data indicate that total offset along the EAF is approximately 15 km. By matching up the
metamorphic rocks and Miocene limestone on either side of Goyniik valley, a total horizontal
displacement of 15 km is inferred on the Karliova-Bingol fault. When these two different outcrops
were pull back to their original positions, not only metamorphic basement rocks, but also
underlying Miocene limestone come across. This indicates that Miocene limestones on both side of
the fault have continuations under the volcanic cover. This means that there was not any
movement along the EAF before Miocene.

Left-lateral displacement is documented at several localities within the EAF zone. The
displacement is 15 km along the Palu-Hazar fault (Herece, 2003), 9 to 15 km along Hazar-Sincik
fault (Herece and Akay, 1992; Arpat and Saroglu, 1975), 12-18 km along Celikhan-Golbagt fault
(Herece and Akay, 1992; Erdogan, 1975). However, DSF system to the south of Lebanon has 100-
107 km Neogene motion (Quennel, 1958; Freund, et al., 1970; Garfunkel, 1981). The lateral
motion occurred in case of two stages as before Pliocene and Pliocene-Quaternary (LePichon and
Gaulier, 1988). In the first phase (between 10/12-4/5 my) 60-65 km left-lateral motion and during
the second stage another 40-45 km offset (Freund et al., 1970; Garfunkel, 1981) occurred. The
total sinistral motion of the DSF system in Lebanon (Yammouneh fault) is 47 km (Walley, 1998)
and in Syria it does not seem to exceed 25 km (Zanchi et al., 2002). It remains problematic how the
55-60 km difference has been accommodated along the northern margin of the plate.
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Along Karhova-Bingol segment of the EAF, widespread volcanosedimentary rocks can be
correlated with Solhan volcanites which previously aged Miocene (Yilmaz et al., 1987). Around
Mus and Elazig areas micromammal fossils were found in the deposits under the lavas and
Pliocene age was obtained. In the basins of Solhan volcanites, that can be thought as been started
to develop in uppermost Miocene, sedimentation was continuous until to the middle of upper
Pliocen,. then the basin was folded at the end of Pliocene (Akay et al., 1989). During the folding
phase in Mug basin, the left-lateral movement along the EAF started. These results contract the
initation age of the EAF as late upper Pliocene.

Using the 15 km total displacement and the 1.9-2.0 my of initation age, 7.7 £ 0.2 mm/year slip
rate is found for the EAF. This slip rate is higher than 6 mm/year (Kiratzi, 1993) but fairly smaller
than 19 mm/year (Lyberis et al., 1992) and 29 mm/year (Taymaz et al., 1991b).

Ior the Middle East, earthquake cataloques provide a relative complete record of large events
during the past 2.000 years. Existing historic record for the EAF, however, are of minimal value
for determining the recurrence interval between large events. Furthermore, instrumentally
recorded earthquakes are also subject to the incompleteness due to not covering a sufficiently long
time to allow valid extrapolation of earthquake activity because of lack of adequate seismic
stations.

Historical record (Ambraseys, 1989) has shown that fault an earthquake of Ms=7.2 occurred in
1866 along Karhova-Bingol, of Ms= 7.1 in 1874 along Palu-Hazar fault, of Ms=6.7 in 1875 and of
Ms=6.8 in 1905 along Hazar-Sincik fault. Another earthquake of Ms=7.3 occurred in 1893 along
Gelikhan-Golbast fault. The Kahramanmarag region also has a history of large earthquakes that are
consistent with having occurred on the Golbagi-Tirkoglu fault. In 1114 a large earthquke
occurred somewhere in the area whose magnitude is thought to be = 7.8 (Nalbant et al., 2002).
Another event of =7.4 occurred in 1513 and caused heavy damage in the cities of Tarsus and
Malatya. Since 1513 there has been no earthquake in this a1 a, the Golbasi-Tiirkoglu segment of

the EAF appears to be potentially active seismic area, where possible future earthquake might be
expected. '

in the case of northern part of the DSF system in Lebanon and Syria, three short periods of
seismic activity occurred in 1157-1202, 1404-1407 and 1759-1796 (Ambraseys and Barazangi,
1989). These earthquakes give recurrence interval of 200-350 years for the region..

The seismicity of the DSF system also merges with that of the EAF zone. The earthquake of 1822
and 1872 are the largest events identified in this zone where it joins the DSF system since 1500.
The available evidence suggests that both shocks were associated with faulting with epicentral area
in the Aafrin and Amik fracture zone. These and earlier major events in this region suggest that
DSF system is a southward extension of the EAF system.
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Oz
Dogada az bulunan ve duraysiz elementlerden birisi olan bor, yerkabugunda ortalama 10 ppm’den
az olarak bulunmaktadir. Bor elementinin yerkabugundaki genel dagilimi ¢ok az olmasina kargin,

belli ortamlardaki bor konsantrasyonlarinin ¢ok fazla orandaki artigi, ekonomik bor yataklarmin
olusumunu sonuglar.

Tirkiyenin bilinen borat yataklari, Tersiyer’de baslayan ve Kuvaterner'in baslangicina kadar
devam eden volkanik aktivitelerin yer aldigi donemlerde, Miyosen golsel (lakiistrin) ortamlarda
depolanmigtir. Tiirkiye borat yataklarmin tiimi, volkanik aktivite ile ilgili yataklar olarak
smiflandirihr. Bigadi¢ ve Sultancayw (Balikesir), Kestelek (Bursa), Emet (Kiitahya) ve Kirka
(Eskisehir) borat yataklari, Miyosen volkanizmast sirasinda playa-gol tortullart iginde birikmistir.
Bor mineralleri, cakiltagi, kumtagt, kiltagt, seyil, marn, kiregtagi ve tiif ardalanmal istifte; camunrtast,
kiltagi, seyil ve tiifler icinde olugmustur. Miyosen volkanosedimenter tortullar i¢ginde yer alan
Tiirkiye borat yataklarinin geometrisi, genel olarak tortullar icinde merceksel yapilar sunmasina
karsin, sikca tortullarla ardalanmalar, ince bantlar ve yanal olarak kamalanmalar gosterirler.
Tiirkiye'deki tiim yataklarda, bor iceren birimlerden énce ve sonra yaygin olarak kiregtagi ¢okelimi
gerceklesmistir. Tiirkiye borat yataklari, diinyanm en biiytik ve yitksek tenorlii (sirasiyla % 30, 29
ve 25 B,O,) kolemanit, iileksit ve boraks (tinkal) yataklar olup, diinya ihtiyacinin biyiik bir
kesimini uzun yillar kargilayacak boyuttadir.

Yaygin bir kalsiyum borat olan kolemanitin, Kirka digindaki tiim borat yataklarinda egemen
mineral olmasina karsin, Tiirkiye borat yataklarmi ayrmul mineralojileri 6nemli derecede
farkhiliklar gostermektedirler. Uleksit (sodyum-kalsiyum borat) ve boraks (sodyum borat) énemli
borat mineralleridir. Boraks yalmzca Kirka'da gozlenmektedir. Tiirkiye'deki bor yataklart rezerv
ve tenér bakimindan tiim diinya’da rakipsizdir. Ttim diinya ilkeleri cok yaygm kullanimt olan
tileksit ve kolemanit mineralleri bakimimdan Tirkiye'ye bagimhidir.

Endiistride ise boratlar, borik asit iceren veya temin eden herhangi bir bilesik olarak tanimlanirlar.
Cok sayida mineral borik asit icerir, fakat tiim diinya’da ekonomik olarak bilinen tig oneml
mineral vardir: boraks, tileksit ve kolemanit. Bu ti¢ mineral, diinya borat ihtiyacinun yaklagik 9o
901 kargilayan basta Tirkiye ve Amerika Birlesik Devletleri olmak tizere ¢ok smirh sayidaki
ilkelerde tretilmektedir. Bor ve bor iiriinlerinin katma degerleri ¢ok yiiksektir. Kullanim alanlan
bakimindan stratejik éneme sahiptirler. Ornegin, Ortadogu igin petrol ne ise Tirkiye icinde bor
ayni nitelik ve onemdedir.
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Tirkiye borat tiretiminde 6nder iilke olabilmek amaciyla son yillarda ABD ile rekabet

etmede bityiik adimlar atmigtir. Bor ve borat mineralleri, bugiiniin modern endiistrisinde genis
kullanim alanlari bulmaktadir. Ekonomik ve ticari boyuttaki tleksit ve kolemanitin biiyiik bir
kesimi Bigadi¢ ve Emet bolgelerinden ve bunlara ek olarak boraks, Kirka'daki biiyiik boyuttaki
yataktan tretilmektedir. Boratlar, olagan olarak borik asit veya B,O, icerigi ile tammlanir ve
satihrlar ve en onemli istatistiksel veriler B,O, ton olarak listelenirler. Endiistride satilan
trtinlerden en 6nemlisi boraks pentahidrat veya borik asit olup pazarlanan en énemli tirtindiir.

Tirkiye, diinyanin en biiyiik boraks, iileksit ve kolemanit yataklarma sahiptir. Tiim diinya
tlkeleri, kolemanit tiretimi yoniinden tamamen, tleksit iiretimi yoniinden ise kismen Tirkiye'ye
bagimhdir. Bor madenlerinin tiretimi ve pazarlanmasi, ham veya yart mamiil Giriinlerin yerine
mutlaka ug triinlere dogru yonlendirilmeli ve bu amag igin gerekli yatirimlar acilen yapilmahdir.
Ginitimiizde ¢ok degisik sanayi dalinda kullanim alani bulan bor tirtinleri, teknolojinin gelisimine
paralel olarak oranuli artiy gostermektedir. Tiirkiye bor iiretimini elinde bulunduran Etibank A.S.,
ekonomik ve siyasal baskilardan ve etkilerden korunmak icin bagimsiz ve zerk bir yapiya acilen
kavusturulmalidir. Béylece daha etkin iiretim ve yapilanma igine girebilecek ve rekabet gliclinii
artiracaktir.

GIRIS

Bor elementinin, yerkabugunda ender bulunan ve diizensiz bir sekilde dagilmis olan
elementlerden biri olmasina karsin, bazi sinirh alanlarda ekonomik Ol¢liide olabilen birikimleri
mevcuttur. Borat mineralleri, gesitli ortamlarda ve farkli kosullarda olusmaktadir. Ekonomik
olarak en énemli yataklar, orojenik kusaklardaki Tersiyer volkanik aktiviteleriyle ¢ok yakindan
ilgilidir. S6z konusu yataklar, yakinsayan levha kenarlarma yakin bolgelerde yer almaktadir.
Belirtilen bu bélgeler andezitik-riyolitik volkanizma, kurak veya yari kirak iklimler ve denizel
olmayan evaporit ortamlari ile karakterize edilmektedirler. Tiirkiye, ABD, Giliney Amerika ve

diger bir¢ok ekonomik borat yataklarmn tiimii volkanik aktivite ile birlikte bulunan denizel
olmayan evaporitlerdir.

Neojen volkanosedimenter tortullar i¢inde yer alan Tiirkiye borat yataklarinin geometrisi, genel
olarak tortullar icinde merceksel yapilar sunmasina kargin sik¢a tortullarla ardalanmalar, ince
bantlar ve yanal olarak kamalanmalar gésterirler. Borat yataklarinda ekonomik degeri ylksek olan
kolemanit, iileksit ve boraks gibi bor mineralleri baskin olmasina karsin, bu minerallere eslik eden
diger bor ve bor olmayan mineraller de mevcuttur. Daha az ekonomik ve daha diisiik oranda
bulunan bu mineraller, yataklarin tenérlerini olumlu ve olumsuz yénde etkileyebilirler. Ayrica bor
minerallerinin, ortamin pH, sicaklik ve kimyasal sartlara bagli olarak birbirlerine kisa bir zaman
iginde doniistimleri, belirli bir mineral igin yapilan isletmelerde ve daha sonra sirastyla stoklama ve
pazarlamada 6zgiin sorunlar ortaya koyabilirler.

Bati Anadolu’da genis yayilim gosteren Neojen havzalart, degisik boyutlarda cok farkh endtstriyel
hammaddeler kapsar, 6rnegin linyit, bitiimlii seyl, uranyum ve borat yataklart i¢ermektedir.
Genellikle karasal (aliivyonel ve golsel) tortullar ve volkanik kayalar iceren Bati Anadolu’daki
Neojen havzalarinm biiyiik boliimii, ¢ok énemli boyutlarda ekonomik kaynaklar icermektedir.
Ancak glniimiize dek ekonomik varligi heniiz kesfedilmemis havzalar bulunabilir. Dinya borat
rezervinn %70’'ine yakin bir bsliimi bu havzalarda bulunmaktadir (Helvaci, 1983; Helvac ve
Alonso, 2000; Helvact ve Orti, 1998). Diger taraftan, Elbistan disinda kalan Trkiye linyit
rezervinin %80'i, bitimlii seyl ve uranyum rezervinin tiimiine yakin bir boliimii, yine Bau
Anadolu’da yer alir. Bu yonleriyle s6zii edilen havzalarin Diinya 6lgeginde ekonomik énemleri
bulunmaktadir. Tortul ve volkanik kaya topluluklart iceren bu havzalar, genellikle biiytime faylart
tarafindan siirlandinlmiglardir. Neojen tortul dolgusu, egemen olarak kirintili ve karbonathi
olabilen altivyonel ve golsel kaya bilesenlerinden yapilidir (Sekil 1). Bu yazida, Bati Anadolu’da yer
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alan bazi bor havzalar taniulacak ve bu havzalarin stratigratik konumu, mineralojik 6zellikleri ve
olusum modeli konusuna bir yaklagim yapilacakur. Diger tarattan, bor ve bor trtinlerinin Ttirkiye
i¢cin onemi ve Tirkiye'nin bor politikast tartisilacaktir.

BOR ELEMENTININ JEOKIMYASAL DAVRANISI,
YATAKLARIN DAGILIMI VE SINIFLANDIRILMASI

Atom agirhgt ¢ok kiiciik (10.811) olan bor elementi, metalik ve metalik olmayan (ametal)
ozelliklere sahiptir. Dogada en az bulunan ve en duraysiz elementlerden birisi olan bor,
yerkabugundaki ortalama miktarmin 10 ppm’den az oldugu ongoriilmastir. Buna karsin bor, her
tirli jeolojik ortamda olugsan minerallerde bulunur. Bor elementinin ift yonlii 6zelligi, olagan
sayilmayan ender bilesiklerin olugmasina neden olur. Uc¢ degerli bor (B'") vyiiksek iyonik
potansiyelinden (i=13.0) dolay1 dogada serbest olarak bulunmaz.

Bor, ¢ogunlukla turmalin minerali icinde ve bircok plutonik ve metamorfik kayalari bilesiminde
gozlenir (Rankama ve Sahama, 1950; Goldschmidt, 1954; Grew ve Anovitz, 1996). Bunun yaninda
tortul kayalarda, ézellikle kirmti halindeki turmalinlerin bilesiminde ve iz element olarak illitik
killerin icinde bulunur. Denizel killi tortullar, denizel olmayan tortullardan bagil olarak daha fazla
bor igerirler (Landergren, 1945). Tortullarin bilesimindeki bor ile cokelme ortamindaki suyun
tuzlulugu arasinda siki iligkilerin varligr tartisilmigtiv. Denizel tortullar igin bircok yazarlar
tarafindan onerilen ortalama degerler, 110-120 ppm B arasindadir (Goldschmidt, 1954). Buna
karsin bazi yazarlara gore deniz suyunda onemsenmeyecek oranda (4-6 ppm B) bor vardir
(Sverdrup, Johnson ve Fleming, 1942). Gol ve sicak su kaynaklarinda bor konsantrasyonu genis
oranda degisir. Anilan degisimlerin ¢cogu volkanik aktivite ile iligkilidir. Denizel olmayan evaporit
yataklarmda bor minerallerinin maksimum konsantrasyonlara ulagtgi saptanmistir. Buna karsim
karasal kokenli kirmoh tortullar bor bilesenleri yontnden olduk¢a fakirdir. Borlavim biyiik
boliimii, sulu borat minerallerinin egemen oldugu vataklarda genellikle volkanizmanin etkili
oldugu kurak bolgelerdeki kapali havzalarda olusurlar. Bor mineralleri karasal veya denizel
tortullasma ortamlarinda, dogal bor ¢ozeltisi kapsayan sularin buharlagmasi sonucu ¢okelirler.

Bor elementinin yerkabugundaki jeokimyasal dagilimi ve devirsel davramst ile ilgili sorunlar,
Goldschmidt, Landergren, Harder ve Watanabe gibi birgok degisik arastiricr tarafindan
tartigtlmigtir. Diger elementlere oranla yerkabugunda ¢ok az miktarda var olan borun devirselligi
ve konsantrasyonu ¢ok iyi olarak saptanmustir (Sekil 2).

Bor mineralleri, eser miktarlarda diinyanm bircok yerinde gozlenir. Ote yandan, ekonomik
boyuttaki bor yataklarina Tiirkiye (Batit Anadolu), ABD (Kaliforniya), Sovyetler Birligi, Kanada,
Arjantin, Sili, Bolivya, Peru, Tibet, Cin, Hindistan, Iran, Suriye, Yeni Zelanda, Yeni Gine, I[alya,
Japonya, Almanya ve Britanya adalarinda rastlanmistir.

Bor elementinin yerkabugundaki dagilmi ¢ok az olmasina karsin, belli alanlardaki bor
konsantrasyonunun cok fazla olmasi ve olaganiistii artist ekonomik bor yataklarmmn olusumunu
sonuclar. ABD, Giiney Amerika, Tiirkiye ve diger ekonomik anlamdaki bor yataklari, volkanik
aktivitelerin etkin oldugu aci ve tath su kosullarmda olusmuslardir. Deniz suyunda bagil olarak
yiiksek oranda gozlenen bor elementi, denizel evaporitlerde yersel olarak bor minerallerini
olugturmuslardir. Bu tiir olusuma 6rnek olarak, Permiyen yash Stassfurt ve ekonomik olmayan
Yorkshire yataklart gosterilebilir (Borchert ve Muir, 1964).

Granitler cevresindeki skarn zonlarindaki kontak metasomatik borat yataklart Rusya ve Tirki
Cumbhuriyetleri'nde biyiik ekonomik degerlere sahiptir (London ve dig., 1996; Aleksandrov,
1985). Buna karsin Skye adasindaki (Iskogya) benzer sekilli borat yataklari ekonomik degildir
(Tilley 1951).

315






ZEMIN ARASTIRMA TEST MADENCILIK
iNS. ve AMB. SAN. TiC.LTD.STi




