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Dogu Anadolu Ust Triyas yerlesim yash karmasigin temel baskalasim kayalarindan Pliyo-Kuvaterner
yasl tortul ve korkaya 'ya kadar genis bir aginim igermektedir. Bolgenin kotu 500’lerden 5000’ lere

kadar yiikselmektedir. Yaklasik dogu — bati yonlii ¢ok sayida bindirme ovalari icermektedir. Van
havzasi, bu baglamda, tipik bir 6rnegi olusturmaktadir.

Bu bolge, doga dostu basingli boru sistemiyle enerji verecek bélgeler igerisinde ilk siraya oturmaktadir.
Bu sistem, sekilestirme ¢alismalari da yapildiginda organik tarimin belkemigidir. Bolgedeki su — hava
— toprak lgliisiiniin gizilgiicii yenilenebilir enerji ve organik tarim iiretimini daha da artirmaktadir.

Van havzasini da i¢eren Dogu Anadolu bdlgesi; bu sistemle ve dogayla baris igerisinde iilkenin enerji
gereksiniminin yarisini saglayabilecek diizeydedir. Ipekova enerji — organik tarim projesi diger
bolgelere de 6rnek olabilecektir. Sarimehmet, Caldiran - Karasu, Catak, Baskale, Yiiksekova, Zapsuyu,
Bitlis Cay1, Hizan, Mus ve daha pek ¢ok akarsu — tarim alani ikilisi organik tarim ve yenilenebilir
enerji gizilgiici igermektedir. Bu projenin uygulamaya 8 ay gibi kisa bir siirede sokulmasi diger
projeleri tetikleyecektir. Her yeni benzer proje bir sonrakiler igin kaynak olusturacaktir. Dolayisiyla
diger projeler bir dnceki projelerin devingenligi igerisinde siirecektir.

Bu ¢aligmaya temel teskil eden Engil hidroelektrik santrali 2800 yil 6nce Urartular tarafindan
Travertenler igersine kurulmus Sahmaran kanalindan saglanan suyla ¢alismaktadir. Diisii yiiksekligi 30
m dolaylarindadir. Kurulu giicti 8 MW tir. 1965°ten buyana Van’a elektrik saglamaktadir. Oysa, éneri
sistemde diigii 250 m “nin tizerindedir. Ayrica 1988°de isletmeye agilan Zernek baraji da diizenli akisi
saglayacaktir. Basingh boru sistemi sulama mevsimi olan Temmuz-Agustos aylarinda da Ipekova ile
yamag ve yamag eteklerine kurulacak seki tarimina pompajsiz olarak su saglayacaktir.

Anahtar kelimeler : Fay ovasi; Sekilestirme; Enerji; Organik tarim; Jeogevre.

189



57. Turkiye Jeoloji Kurultayi 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

ABSTRACT

Eastern Anatolia bears a very wide spectrum of rocks ranging from metamorphic basement of Upper
Triassic aged tectonic mélange to Plio-Quaternary aged sedimentary and igneous rocks. Topographic
elevation extends from 500s to 5000s. Numerous elongated plains have developed due to regional
thrust faults. In this context, Van region is a typical example.

East Anarolia has a great hydroelectricity potential obtained by environment friendly pressurized
pipeline system. By the establishment of a terrace system the pipeline network will be an essential base
for organic farming. The high potential of the trinity water — weather - soil favors organic farming and
enhances renewable energy production appreciably.

This region including Van basin has high energy potential to yield half of the national electricity
demand. The Ipekova energy — organic farming project will initiate the others. Sarumehmet, Caldiran -
Karasu, Catak, Baskale, Yiiksekova, Zapsuyu, Bitlis stream, Hizan, and Mus are typical are examples
for stream — agriculture couple. The completion of this project within the next 8 months will trigger the
others. Each new project will be a source to invest the comings. Hence, the dynamism of the projects
will improve with time persistently.

The Engil hydro electricity power plant works with the water provided by the Shahmaran canal
constructed within travertine by Urartu 2800 years ago. Head difference is around 30 meters.
Installation power is 8 MW. It provides electricity since 1965. However, the head potential in the
proposed system is above 250 m. Furthermore, the Zernek dam operating since 1988 at upstream will
regulate annual flow. The pipeline system will provide irrigation water to the Ipekova and the terraces
formed over hillsides and toes of the surrounding mountain chains during the irrigation period, July -
August.

Key words: Faulr plain; Terracing, Energy; Organic farming; Geoenvironment.
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Bitimlii seyler, dar anlamda, organik ¢oziiciilerde ¢oziinmeyen ve kerojen adi verilen oldukga
karmagik yapiya sahip bir organik madde igeren kayaglar olarak tanimlanabilir. Bunlar, genis anlamda,
isitildigi zaman &nemli miktarlarda organik sivi veya gaz elde edilebilen, siradan petrol ¢éziiciilerinde
¢oziinmeyen ve kerojen olarak tanimlanan organik madde ihtiva eden ince daneli sedimanter
kayaglardir. Organik jeokimyasal parametreler dikkate alindiginda bu kayaclari olusturan organik
madde, bitim ve kerojen olarak iki grupta toplanir. Organik ¢éziiciilerde g6ziinebilen organik madde
"bitlim", ¢6ziinemeyen organik madde ise "kerojen" olarak adlandirilmaktadir.

Bitimlii seyllerin inorganik bilesenleri genellikle kil, karbonat, siilfit, siilfat, zeolit ve evaporit
mineralleri ile kuvarstan olusmaktadir. Inorganik bilesenler ¢okelme ortami ve ¢cokelme kosullar
hakkinda 6nemli bilgiler sunabilir. Ayrica bu bilesenler iklim, canli tiirii, ¢ozeltinin kimyasal karakteri
ve alterasyon hakkinda bilgi verebilir.

Bitimlu seyllerin organik bilesenleri (maseraller), ¢okelme ortamini yansitabilmeleri yaninda bitiimlii
seylin kalitesini de belirler. Bitiimlii seyli olusturan kerojenlerin biiyiik bir kismi alg kalintisindan,
kalan diger bolimii ise degisik oranlarda tanimlanabilen organik kalinti ile amorf organik maddeden
olugsmaktadir. Temel alg tipi Botryococcus ve Tasmanaceae’dir.

Bitlimli seyller tilkemizde baslica Cayirhan (Ankara), Himmetoglu ve Kabalar (Bolu), Seyitomer
(Kiitahya) ve Ulukigla (Nigde) civarinda varliklari bilinmektedir. Ulukisla civarinda, volkanik ara
katkili kumtagi ve seyl ardalanmasindan olugan Eosen yash Giiney Formasyonu iizerine diskordan
olarak, Ust Miosen yash yine kirintihlardan olugan alaca Altay Formasyonu, bitiimlii seyl i¢eren
Ulukigla Formasyonu ve kirmizi renkli kirintililardan kurulu Bestepeler Formasyonu gelir. Bitimlii
seyller Ulukisla Formasyonu iginde birkag seviye seklindedir. Miyosen yash Ulukisla Formasyonunun
diyajenetik, bitimli kayaglari organik karbon ydniinden miikemmel bir kaynak kaya potansiyeline
sahiptir.

Anahtar kelimeler: Bitiimlii seyl, Ulukisla, organik, inorganik, kerojen, bitiim.
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ABSTRACT

Bituminous shales can be defined strictly as rocks containing mostly kerogene and bitumens, which are
organic substances with highly complex structures and don’t dissolve in the organic solvents. These
rocks, in broad sense, yield oil when heated and are fine-grained sedimentary rocks containing
kerogene, which is insoluble in the ordinary petroleum solvents. From organic geochemical point of
view, these organic substances composing such rocks can be divided into two major subgroups: (I)
Bitumen and (1) kerogene. Former is an organic substance can be dissolved in the organic solvents,
the latter doesn’t dissolve in those solvents.

Inorganic components of bituminous shales include clay, carbonate, sulfide, sulfate, zeolite and
evaporates with quartz. Inorganic components bear clues on depositional environments and
conditions. They also carry information on climate, species, chemical character of solutions and
alteration.

Organic components (known as macerals) of bituminous shales have indications on depositional
environments and also determine quality of bituminous shale. Kerogenes are formed mostly by algae
remnants, 10 a lesser extent, by partially definable organic materials remnants and amorphous organic
substance. Principle algae are Botryococcus and Tasmanaceae.

Major bituminous shale occurrences reported include Cayirhan (Ankara), Himmetoglu ve Kabalar
(Bolu), Seyitomer (Kiitahya), and Ulukisla (Nigde). Eocene Giiney Formation consisted of volcanics
intercalated sandstones and shale alternation is overlain by Late Miocene variegated Altay Formation
composed of clastics and bituminous shale-bearing Ulukisla Formation and Bestepeler Formation
consisted of red colored clastics around Ulukisla. Bituminous shales occur at different levels within the
Ulukisla Formation. Diagenetic bituminous rocks of this formation may have perfect potential as
source rock for organic carbon.

Keywords: Bituminous shale, Ulukisla, organic, inorganic, kerogene, bitumen.

GIRIS

Bitlim igeren kayaglarin gerek jeolojik gerek kimyasal agidan tek bir tanimi yoktur. Ancak; organik
¢oziictilerde ¢oziinmeyen ve kerojen adi verilen oldukga karmasik yapiya sahip organik madde igeren
sedimanter kayaglar olarak tanimlanabilir. Bitiimlii kayaglar tilkemizde litofasiyes &zellikleri dikkate
alinarak bitimlii seyl, bitiimlii sist ve bitimlii marn olarak tanimlanmistir (Sengiiler ve Sonel 1997;
Sengiiler 1999). En genis anlamiyla sedimanter kayaglarin biyojenik bilesenleri olarak tanimlanabilen
"organik madde", genellikle kayaglar i¢inde sa¢inimli olarak bulunur (Miles,1989). Organik
jeokimyasal parametreler dikkate alindiginda organik kayaglari olusturan organik madde, bitiim ve
kerojen olarak iki grupta toplanir. Organik ¢oziiciilerde ¢oziinebilen organik madde "bitiim",
¢oziinemeyen organik madde ise "kerojen" olarak adlandirilmaktadir (Tissot and Welte, 1984). Ayrica
"kerobitiim" terimi de kerojen ile es anlamli olarak kullanilmaktadir (Saxby, 1976).

Bitimli seylin 6zgiil agirhg 1.75-2.25 gr/em3 arasinda degisir. Organik maddenin 6zgiil agirhg 1
gr/em3 dolayinda oldugundan, 6zgiil agirhig diisiik olan bitiimlii seyller organik madde yoniinden
zengindirler. Isil giici en az 850 kcal/kg veya daha yiiksek olanlar termik santrallerde yakit olarak
kullanihirlar. Yaklasik olarak %10 veya daha ¢cok kerojen igeren seyllerden petrol ve gaz iiretilebilir.
Bitimli seyllerin rengi yesil, kahverengi ve kirmizimsi olabilirler. Bitiimlii seyllerin 6zgiil agirhig
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icerdikleri ugucu madde orani arttik¢a agirlasir. Bitiimlii seyllerden, damitma yoluyla elde edilen sivi
hidrokarbonlarin agirlik¢a orani % 4-50 arasinda veya ton basina 10-150 galon arasinda degisir.
Bitiimlii seyller, uzun ve isli bir alevle yanar. Bitimlii seylin bilesenlerini ise iki gruba ayrihr: (I)
Inorganik bilesenler (mineraller): Genellikle kil, karbonat, siilfit, siilfat, zeolit ve evaporit mineralleri
ile kuvarstan olusmaktadir; (II) organik bilesenler (maseraller): Organik bilesenler ¢okelme ortamini
yansitmalari yaninda bitiimlii seylin kalitesini de belirler. Bitiimlii seyli olusturan kerojenlerin biiyiik
bir kismi alg kalintisindan, kalan diger bolimii ise degisik oranlarda tanimlanabilen organik kalinti ile
amorf organik maddeden olusmustur. Temel alg tipi Botryococcus ve Tasmanaceae’dir (Sengiiler
1994).

Bitiimlii seyllerin ¢okelim ortamlari, organik madde yoniinden zengin indirgen, durgun su ortamlaridir.
Bitiimlii seyller; (1) gol, (II) delta, (III) lagiin ve (IV) akarsu tagsma ovasi batakliklarinda olusurlar.
Ancak en ¢ok g6l ortaminda ¢okelirler.

Bitiimlii seyller genellikle i¢eriklerine gére siniflandirilmaktadirlar (silisli, petrollii, uranyumlu seyller
gibi).

Ulukssla Bitiimlii Seylleri

Sahada volkanik ara katkili kumtasi ve seyl ardalanmasindan olusan Eosen yaslt Giliney Formasyonu
iizerine diskordan olarak, Ust Miosen yasli yine kirintililardan olusan alacali renkli Altay Formasyonu,
bitiimlii seyl iceren Ulukisla Formasyonu ve kirmizt renkli kirintililardan kurulu Bestepeler
Formasyonu gelir. Bitimlii seyller Ulukisla Formasyonu iginde birkag seviye seklindedir. Bu
formasyondaki diyajenetik, bitimli kayaclar organik madde yoniinden miikemmel bir kaynak kaya
potansiyeline sahiptir.

inceleme alanindaki istiflenmeyi Ust Paleosen-Eosen yasli denizel ve Ust Miyosen yash golsel ¢okel
kayalari ile Pliyosen yash volkanik kayaglar olusturmaktadir. Calisma alanindaki en yash birim Ust
Paleosen-Eosen yash Giiney Formasyonu’dur. Formasyon kumtasi-seyl ardalanmasindan olusmus
olup, ince volkanik kokenli ve seyrek olarak da konglomera arakatkilar igerir. Incelenen alan iginde
Giiney Formasyonunun tabani gériilmemektedir. Ust Miyosenin en alt seviyesini olusturan Altay
Formasyonu kumtasi ve seyl ardalanmasi seklindedir ve Giiney Formasyonu iizerine uyumsuz olarak
oturur. Formasyonun iist simirt her yerde Ulukigla Formasyonu ile uyumludur. Altay Formasyonunun
{ist seviyesinde yer alan kumlu seyller ile Ulukisla Formasyonunun tabanini olusturan beyaz renkli
golsel killi kiregtaslart bu smiri belirlemektedir. Bu birim iizerine gelen Ust Miyosen yash Ulukisla
Formasyonunun alt siniri her yerde Altay Formasyonu ile uyumlu olup dokanak keskindir. Birim,
Bestepeler Formasyonu tarafindan uyumlu olarak tizerlenir. Litolojik yonden birim, killi kiregtas, seyl
ve bitiimlii seyl ardalanmasi seklindedir.

Ulukisla Formasyonu, alttaki Altay Formasyonu gibi gol ortaminda ¢okelmistir. Chara gibi tath su
yosunlarinin varhg, jips ve tuz gibi evaporit yoklugu gél sularinin tatl oldugunu kanitlamaktadir. Ust
Miyosen yasli Bestepeler Formasyonu golsel fasiyesteki birimlerin en iistiinde yer alir. Bestepeler
Formasyonunun st siniri goriilmediginden gergek kalinligi 6l¢iilememistir. Formasyonda kumtast ve
seyl hakimdir. Kumtaslari tabanda yesil iistte morumsu-kizil renkli, seyller ise yesilimsi-boz yeryer
kirmizimsidir. Birim, yer yer konglomera ve killi kiregtasi ara katkilari kapsar. Bestepeler
Formasyonunda fosile rastlanamadigi igin yas verme olanagi yoktur. Ancak Ulukisla Formasyonu ile
uyumlu olmasi nedeniyle, bu birimin de Ust Miyosen yasli oldugu diisiiniilmektedir. Birimden alinan
orneklerin palinolojik tayinlerinde de hassas yas verileri elde edilememistir.

194



57. Tirkiye Jeoloji Kurultayi 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Tersiyer baglarinda Ulukisla ve yakin gevresini igine alan Tuzgélii Havzasi'min giiney kesimi, Ust
Kretase’de bir ofiyolit karmasigin igine yerlestigi okyanusal bir ¢ukurluk olarak tanimlanabilir. Bu
¢ukurluk icerisinde yer alan Ulukisla ve ¢evresinde derin denizel paleocografik kosullar egemendir.
Ayrica, Ust Kretase ya da Paleosen baslarinda havza icine dogu-bati uzanimli ve egemen olarak
denizalti volkanizmasi seklinde magmatik faaliyetler de izlenmistir.
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Giiney Marmara Bolgesi, kuzeybati Anadolu” da yer alan Neojen havzalari iginde komiir potansiyeli
agisindan onemlidir. Bolge batidan doguya dogru Ulubat, Bursa ve Inegdl faylarinin olusturdugu hat ile
ikiye ayrilmaktadir. Fay kusaginin kuzeyinde kalan bolgede Ust Miyosen-Pliyosen cokellerinin
olusturdugu Mudanya, Yenisehir ve Inegd! havzalari; giineyinde ise Alt Miyosen-Pliyosen ¢okellerinin
olusturdugu Mustafakemalpasa, Orhaneli, Keles ve Domani¢ havzalar yer almaktadir.

Alt-Orta Miyosen’ de fay kusag: giineyinde tropikal iklim kosullarinin egemen oldugu géllerde komiir
¢Okelmistir. Pliyosen” de goller kirmntililarin egemen oldugu ¢okeller ile doldugundan ve kémiir
¢okelimi igin uygun kosullar kayboldugundan ekonomik kémiir olusumu gerceklesmemistir.

Bu ¢alismada, Giiney Marmara bolgesinden derlenen komiir 6rnekleri iizerinde organik petrografi
incelemeleri gergeklestirilmis ve komiirlerin ¢dkelme ortami petrografik veriler ile belirlenmeye
calistimistir.

Yapilan ¢alisma komiirlerin hiiminit maseral grubu (%62.2-85.9) ve bu grup i¢inde de gelinitce
(7%58.5-72.1) zengin oldugunu gdstermektedir. Gelinit, biyokimyasal olarak tamamen jellesmis bitki
dokularindan, jellesmis hiimik pargaciklardan ya da dnceki bosluklara yerlesmis kolloidal ¢ozeltilerden
kaynaklanan saf hiimik jellerden olusmaktadir. Kémiir 6rneklerinde liptinit grubu maseraller %2.3-
24.2, inertinit grubu maseraller ise %3.2-11.7 arasindadir.

Vitrinit yansima degerlerine gére komiirler, alt bitiimlii komiir (ASTM) ve kahverengi komiir (DIN)
siniflamasina girmektedir. Komiiriin depolanma ortamlari genel olarak iki gruba ayrilabilir. Limnik
komiirler, gdllerin kiyilari ve nehirler boyunca yer alan tath su batakliklarinda, paralik komiirler kiyi
diizligiinde olusur. Tath su ile deniz suyunun karistigi bataklik alanlarinda ise gegis komiirleri olusur.
Jellesme indeksi ve doku koruma indeksi verilerine gére kémiirler limnik ortamda ¢Okelmistir.
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ABSTRACT

Southern Marmara Region, located in NW Anatolia is important in terms of coal potential situated in
Neogene Basins. The region is divided into two parts by the lineations of the Ulubat, Bursa and Inegél
Sfaults. In the northern part of the region, Upper Miocene-Pliocene aged Mudanya, Yenisehir and
Inegol, in the southern part of the region Lower Miocene-Pliocene aged Mustafakemalpasa, Orhaneli
and Domanig basins are located.

During Lower-Middle Miocene period, in the southern part of the fault, tropical climate was dominant
and coal was deposited in a lacustrine environment. Since the lakes were filled with the clastics and
the suitable depositional environment for coal evaluation were lost, no economic coal occurences were
realized during the Pliocene age.

In this study, organic petrographic studies have been performed and the interpretations of coal
Sforming environment were tried to be realized on the collected coals from southern Marmara region.

The study shows that gelinite maceral is the most abundant (62.2-85.9%) huminite maceral and
huminite is also the most dominant maceral group (58.5-72.1%) of the coals. The gelinites of lignites
either are biochemically, totally gelified plant tissues or gelified humic detritus, as well as pure humic
gels derived from colloidal solutions that entered into former voids. The liptinite maceral group
content is about 2.3-24.2 % and the inertinite maceral group is about 3.2-11.7 % of the coal samples.

From the vitrinite reflection values, the coals seem to be classified as sub bituminous coal (ASTM) and
brown coal (DIN) in rank. Environments of coal deposits can be sub-divided broadly into two groups;
limnic coals deposited in the fresh-water swamps occured on the shores of inland lakes and along the
rivers. Paralic coals are formed on flat coastal plains. There are transitional coal-forming swampy
areas where fresh water mixes with sea water. The gelification index (GI) and tissue preservation
index (TPI) of the coals seem to indicate the depositional environment of the coals as limnic
environments.
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Curie noktasi sicakligi derinligi, mineral ve dolayisiyle olusturduklari kayaglarin, bulunduklari ortamin

1s1 degeri belirli bir sicakligin Gizerine ¢ikinca manyetik 6zelliklerini kaybetmesi prensibine dayanan bir
saptamadir.

Havadan manyetik verilerden yararlanilarak spektral analiz teknigi ile tiim Tiirkiye'yi kapsayan Curie-
noktast essicaklik derinligi haritasi hazirlanmigtir. Harita genelinde goze ¢arpan 6nemli bulgular
bugiine kadar yerbilim ¢aligmalarinca ortaya konan genel bulgulari destekler niteliktedir: Curie noktasi
sicaklik degerinin si1g derinlikte oldugu alanlar, genelde gen¢ volkanik aktivitelerin bulundugu ve
ozellikle de kabugun inceldiginin, yapilmis olan ¢alismalar sonucunda yerbilimciler tarafindan kabul
edildigi, Batt Anadolu’da yer almaktadir. Bu tiir alanlar, bugiine kadarki calismalarla, jeotermal
sahalarin yaygin ve yiiksek sicaklikli olarak kesfedildigi alanlarla ¢akismaktadir. Bilindigi gibi
jeotermal sistem veya alan olusumunda en 6nemli parametre kabuk igerisindeki 1s1 kaynagidir.

Olusturulan bu ilk asamadaki haritada, Curie noktas: sicaklik derinligi kabuk i¢inde 7 ile 27 km
arasinda degismektedir. Kuzeyde, Pontit Orojenez kusaginin yer aldigi Karadeniz bolgesi, giineyde
Toros orojenez kusaginin yer aldigi bolge ve yliksek topografya ve kabuk kalinlagsmasinin kabul
edildigi Dogu anadolu Bolgesi 20-25 km Curie noktast essicakligi derinlikleri vermektedir.

Bati Anadolu’da ise Curie noktasi essicaklik derinligi 7-10 km arasinda degismektedir ki bu Bati
Anadolu’da, kabul edilen kabuk incelmesi nedeniyle beklenen bir sonugtur. En yiiksek sicakliga sahip
jeotermal alanlar da bu bélgede bulunmaktadir ki, bir anlamda kabuktaki 1s1 kaynaginin si1g oldugunu
dogrular isaretlerdir.

Bu ¢alisma ile kabuk yapisi, kabuk-manto iliskisine, jeotermal bélgelerin olusumuna ve
cevherlesmelere yonelik yorumlamalara gidilebilecegi diisiiniilmektedir.

Genelde batidaki jeotermal alanlar yiiksek sicaklikli olmalari nedeniyle elektrik tretimine, orta ve
doguya gidildikge sehir 1sitma ve balneolojik kullanima uygundur.
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ABSTRACT

The Curie Point Temperature Depth depends on the principle of the loss of magnetic properties of
some minerals forming the rocks, at certain temperatures while temperature increases as the depth
increase.

The Curie-Point isotherm map of Turkey, covering the whole country, has been prepared by means of
spectral analysis technique using the aero magnetic data. Signature of the map supports the general
findings on geological investigations. The map reveals that shallow Curie point temperature depths are
generally located in the areas covered by young volcanics and especially in West Anatolia where crust
thinning is proposed by earth scientists. These areas are superimposed with those having geothermal
potential as revealed by several hot springs. As is well known, the main parameter for geothermal
system occurrence is the heat source in the crust.

In this primitive map, the curie point temperature depths are in the range of 7 to 27 km. The Orogenic
Pontite Belt in Black Sea region in the north, Taurus belt in the south and the high land in East
Anatolia (where crustal thickening is accepted) seem to have the deepest Curie isotherm depths
ranging from 20 km to 25 km.

Curie isotherm depths are in range of 7 to 10 kilometers in West Anatolia and Aegean region as
expected since the region has thinned crust and many hot springs and geothermal fields suggesting
shallow heat sources.

The geothermal fields in West Anatolia are suitable for electricity production whereas those in Central
and East Anatolia for central and greenhouse heating and balneological use.

This study is believed to be of help in the interpretation of structure of the crust and crust-mantle
interface, and of the genesis of geothermal systems and mineralizations.
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Ege (Tuzla-Ayvacik ve Kestanbol-Ezine/ Canakkale, Cesme-izmir) ve Akdeniz (Karaada-Bodrum,
Golbasi-Datga; Mugla) sahil ¢izgisi boyunca birkag noktada bulunan yiiksek tuzlulukdaki jeotermal
sahalar ve volkanizmasi incelenmistir. Bu sahalarda metamorfik kayalar, intriizif kiitleler, granitler,
lavlar ve Neojen ortii kayalari yiizlek vermektedir.

Kaynak ve termal sondaj akiskanlarinin kimyasal 6zellikleri (Nacl’li su), bunlari besleyen sularin
hidrolik dongii sirasinda baslica deniz suyundan kaynaklandigi ve daha sonra deniz suyu ve dusiik
tuzlulukdaki soguk yeralti suyu ile karistigini varsaymaktadir. Bu karisim su/kaya reaksiyonunun bir
stireci olarak beraberinde ¢ozeltiye (suya) K, Ca, HCOs, SiO; katilimina yol agmaktadir.

Sahada jeotermal belirtec olarak ¢ok sayida termal kaynaklar ve alterasyon zonlari mevcuttur.

Tuzla ve Kestanbol’da s1g kotlarda gozlenen aktif ve sogumakta olan yaygin jeotermal sistemlere ait
silis icerigi Cesme, Karaada ve Datga’daki kaynaklara gore daha yiiksekdir.

Yiiksek sicaklikli bu sistemler ile iliskili 1s1 kayna@i, s1g kotlardaki kabuk igine yerlesmis magma
cepleri olarak dustiniilmektedir, bu ise olasilikla merkezi volkanik komplekslerle iliskilendirilmektedir
(8-20 my yaslarindaki bazalt, dasit, andezit).

Bolgedeki akiskan yiikselimini kontrol eden belirgin ana faylarin dogrultlart D-B dir.

Tuzla, Kestanbol, Cesme, Karaada ve Datga’daki termal sular eski ¢aglardan beri bilinmektedir.
Giintimiizde bu sular baslica 1sitmacilik, hidroterapi ve tuz eldesinde kullaniimaktadir.

ABSTRACT

Hypersaline geothermal areas and volcanism on several points, located on the seashore line of the
Aegean (Tuzla-Ayvacik, Kestanbol-Ezine;Canakkale: Cesme-Izmir) and Mediterranean sea (Karaada-
Bodrum, Dat¢a ; Mugla) have been investigated. Within the areas metamorphic rocks, intrusive
bodies, granites, lavas and Neogene covers are croppings outThe chemical features of the springs and
thermal well fluids (Nacl rype water) suggest that the water recharging them largely derived from
seawater that enters the hydrological cycle and mixes with sea water and local low salinity freshwater.
This mixing is accompained by inclusion of the K, Ca, HCO; SiO- to the solution as a result of
water/rock interaction processes. As geothermal manifestations numerous thermal springs and
hydrothermal alteration zones are present at the surface in the areas . At Tuzla and Kestanbol where
active and cooling geothermal systems are abundant ar shallow depth, the silica content is of the
thermal springs are higher than the springs at Cesme, Karaada, and Dat¢a.The heat source of these
high temperature systems is thought to be shallow depth crustal magma chambers , associated with
central volcanic complexes (basalt, dacite, andesite, of 8-20 my). Major visible faults that control fluid
flow in this region are E-W trend. The thermal waters of Tuzla, Kestanbol, Cesme, Karaada and Dat¢a
have been well known since antiquitv. Today thev are mainly used for space-heating, hydrotherapy
and salt extraction.
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Ege Bolgesinde yeralan Biiyiik Menderes Grabeninin dogusunda, Buharkent-Yenice-Pamukkale-
arasinda kalan bolgedeki ¢ok sayida kaynak ve kuyuda jeotermal akiskan bulunmaktadir. MTA Genel
Miidiirliigii tarafindan yiiriitiilen “Biiyiik Menderes Grabeninde Yeralan Yiiksek Sicaklikli Jeotermal
Akiskanlarda Yas ve Koken Tayini” projesinin bir pargasi olan bu ¢alisma, bélge ile ilgili izotop ve
hidrojeokimyasal veriler birlestirilerek, ¢alisma kapsami iginde yer alan kaynaklarin beslenme ve
sirkiilasyon siirelerinin belirlenmesini, hedeflemektedir Bu amagla bélgede yeralan sicakliklar 35 °C
ile 242 °C arasinda degisen akiskanlari gruplandirmak, yeraltinda ge¢irmis oldugu jeokimyasal siiregler
ile kokenlerini belirlemek, beslenme yiiksekliklerini hesaplamak ve dolasim siirelerini tesbit etmek icin
sukimyasi, §'°0, 8°H, 8°H, "*C, §**S-SO, ve 5'°0-S0O, izotop 6rneklemeleri yapilmistir.

Fiziko-kimyasal verilere gore, A’dan G'ye kadar 7 degisik tipte hidrojeokimyasal karekterle
siniflandirilan bu sular, ¢alisma alaninda bulunan 242 °C sicaklikh Kizildere A tipi Na-HCO3’11 (<90
TDS<130 meq/l) termal sulari ile B tipi Ca-HCO3 (TDS<30 meq/1), C tipi Ca-SO4 (TDS ~110 meq/1)
ve D tipt Na-SO4°1i (TDS ~70 meq/I) sularin ¢esitli oranlardaki karisimlarindan olusmaktadir.

S1g dolagimli soguk su kaynaklarinin doteryum-yiikseklik degisimine gore Kizildere ve Tekkehamam
Jeotermal termal sularinin ortalama 1300-1900 m. kotlari arasindan beslendigi, belirlenmistir. §**S-SO,
ve 8'%0-SO, izotop analiz sonuglari, Tekkehamam termal kaynaklar ile yakin g¢evresinde bulunan
termal kaynaklarin sularinda bulunan SO, iyonunun kokeni Simsek (1984) tarafindan adlandirilan
Pliyosen yash Kolonkaya Formasyonu’'nun iginde bulunan jipslerdir. Kizildere sahasindaki derin
kuyulardan ¢ikan jeotermal sularin §'*0-SO, izotop igeriginde yiiksek sicakliktan dolayi §'*0-H,O ile
meydana gelen deZisim miktart %46-84 arasinda degismektedir. Kizildere jeotermal elektrik
santralindeki kuyulardan bosalan sularin Plummer, Prestemon, and Parkhurst (1996) tarafindan
gelistirilen NETPATH jeokimyasal modelleme programinda yapilan degerlendirilmelere gore,
Kizildere sahasindaki degisik kuyulardan bosalan jeotermal akiskanin 14C izotopuna gore dolasim
stiresi 22.500-27.500 yil arasinda degismektedir.

Calisma sonuglarina gére alanda, kalsit-anhidrit ¢oziinmeleri ve silikat hidrolizleri en belirgin su/kayag
reaksiyonlari olarak goriinmektedir. Sig yeralti sulariyla karigim, kondaktif yolla 1s1 kaybi, manto
kabuk ve atmosferik gazlarla reaksion, derin yeralt su sirkulasyonunu etkileyen en dnemli proseslerdir.
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ABSTRACT

Many geothermal fields, ranging between 35°C and 242 °C in temperature, are found on the eastern
part of the Biiyiik Menderes Graben section, extending between Buharkent - Yenice and Pamukkale in
the Aegean Region. Hydrochemical, 6'°0, °H, 5’H, "C. 0"S-S0, and 5"°0-S0, isotope analyses have
been realized in order to classify these fluids, determine the geochemical evaluation and origin,
calculate recharge elevations and turnover time.

According to the topographical structure and physic-chemical basin, waters are classified in seven
typical Hydrogeochemical characteristics, from A to G. The subtypes C, E, F and G result from
different mixture of 242 °C tempered Kizildere geothermal fluid A type Na-HCO; (<90 TDS<130
meq/l) thermal water, B type Ca-HCO; (TDS<30 meq/l), C type Ca-SOy (TDS ~110 meq/l) and D type
Na-SO,(TDS ~70 meq/l) thermal waters.

According 1o the deuterium-altitute relation of the shallow groundwaters, it has been determined that
Kizildere and Tekkehamam thermal waters are fed from 1300 - 1900 meters approximately. From the
evaluation of the §*S-SO, and 5"°0-S0, isotope analysis results, the origin of the SO, ion in the
Tekkehamam and province thermal springs, has been found to be Sfrom the dissolution of gypsum layers
of the Pliocene aged Kolonkaya Formation named by Simgek (1984). Due to the existance of high
reservoir temperature, exchange between the 5'°0-SO, and 0"°0-H,0 isotope content of the thermal
waters discharging from the deep wells in Kizildere Power Plant has been calculated 1o be between
46-84%. The result of the NETPATH modelling software developed by Plummer, Prestemon, and
Parkhurst (1996), the 14C isotope analysis of the thermal waters discharging from Kizildere Power
Plant, indicate a turnover time ranging berween 22.500 — 27.500 vears.

Calcite-anhydrite solutions and silica hydrolysis are to be distinguishable water/rock reactions as the
result of the study. Mixture with shallow groundwater, heat loss by conductive means, reaction with
mantle, crust and atmospheric gases are the main processes effecting the deep groundwater
circulation.

The aim of this study is to determine the recharge area and circulation ages of the water resources
found in the region, by the combination of related isotope techniques and hydrogeochemical data. This
study is a part of the “Determination of Age and Origin of the High Enthalpy Geothermal Fluids of the
Biiyitk Menderes Graben Project” performed by MTA.
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Calisma alani Orta Anadolu bdlgesinde Aksaray ilinin dogusunda yer alir. Calisma alaninda uzaktan
algilama, foto jeoloji, detay jeoloji, yiizey hidrotermal alterasyonu, su kimyas1 ve manyetotelliirik
calismalar gergeklestirilmistir. Calisma alaninin temelini mermer, sist ve gnaystan olusan Paleozoyik
yash Bozgaldag formasyonu olusturur. Formasyon, Kapadokya volkanik kusagina ait volkanik
kayaglar ve bu volkanitlerle ara tabakali Sedimanter birimler tarafindan uyumsuz olarak ortiiliir. Bu

kaya birimleri genel olarak tiif, ignimbrit, gélsel sedimanlarla ara tabakal tiifit, bazalt lavlari, volkanik
kiil, pomza ve dasitik - riyodasitik lav domlari ile temsil edilir.

Bolge Tersiyer- Kuvaterner yash Kapadokya volkanik provensi i¢cinde yer alan temel olarak birbirine
benzer jeolojik 6zelliklere sahip Ziga ve Acigol (Narkdy) jeotermal alanlarini kapsar. Yiiksek is1 akisi,
jeotermal sahalari gevreleyen asitik- zayif asitik karakterli yaygin hidrotermal alterasyon zonlarinin ve
sicakligr 44-65 °C olan sicak sularin varhig gibi yiizeysel gostergeler sahanin 6nemli bir jeotermal
potansiyele sahip oldugunu gostermektedir. Bolgede genel jeoloji caligmalari, jeofizik (gravite-
manyetik ve lokal elektrik rezistivite) calismalari ile dort adet gradyan ve lic adet de si1g arastirma
kuyusu 1980 ve 1990 I1 yillarda tamamlanmustir. ’

Gravite ve manyetik veriler yeniden degerlendirilerek, jeotermal 1si kaynagi ile iliskili olabilecek dort
anomali  alani  tespit  edilmisti. Bu anomali alanlarinda Manyetotellirik(MT)  ve
Transientelektromanyetik(TEM) ydntemler uygulanmistir. Bu amagla dort profil boyunca 38 noktada
MT ve TEM ol¢iimii yapilmistir. Manyetotelliirik ¢alismalarla tespit edilen diisiik rezistiviteli
anomaliler katilasmis yada kismen ergiyik halde bulunan ve bolgede jeotermal sistemlerin 1s1
kaynagini olusturdugu diisiiniilen magma kiitleleri olarak yorumlanmistir. Isi kaynagi olabilecek bu
kiitlelerin ortalama derinliklerinin 5-8 km oldugu belirlenmistir. Manyetotelliirik calismada tespit
edilen, ylizeyden itibaren 1500m derinlige kadar ulasan diisiik rezistiviteli zon, hidrotermal alterasyona
ugramis tif ve ignimbritlere karsilk gelen &rtii nitelikli birimleri, daha altta yer alan yiiksek
rezistiviteli zonun ise derin rezervuari olusturmasi beklenmektedir. Bu calisma ile yiiksek gravite,
distik manyetik, yiiksek 1s1 akisi ve MT ¢alismalarla tespit edilen diisiik rezistiviteli zonlar arasinda
¢ok iyi bir korelasyon saglanma olanagi bulunmustur.

Su kimyasi ¢alismalarina gore alandaki sicak sular, As ve B iceren, Na-CI-HCO5 ve Na-Ca-HCO;-Cl
seklinde simiflanan mineralli sulardir. Silisyum ve Na/Li jeotermometrelerine glre rezervuar
sicakliklari sirasiyla 90-153 °C ve 135-197 °C olarak hesaplanmistir.
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ABSTRACT

The studied area is located at eastern part of Aksaray province in Central Anatolia. Remote sensing,
areal photo studies, detailed geology, surface hydrothermal alteration, water chemistry and
magnetotelluric studies have been carried out in the study area. The basement rocks of study area is
Paleozoic aged Boz¢aldag formation which is composed of marble, schist and gneiss. The formation is
unconformably overlain by Tertiary to Quaternary aged volcanic rocks of Cappadocian volcanic belr
with sedimantary interlayers. The composition of these units are mainly represented by  ruff,

ignimbrite, reworked tff interlayered sediments, basalt lavas, ash fall deposits, pumice and dasite to
rhyodasitic lava domas.

The study area contains Ziga and Acigol (Narkoy) geothermal area, which have similar geologic
environments with the Cappadocian volcanic belt of the Tertiary to Quaternary age. Existance of
surface manifestation like that high regional heat flow, the presence of expanding asidic to weakly
asidik hydrothermal alteration surrounding the geothermal area, hot springs which have temperatures
ranging between 44-65 °C indicate significant geothermal possibilities in the area. Initial studies such
as field geology, geophysical investigation (like gravity - magnetic survey and local electrical
resistivity studies) have been completed in the studied area. As well as Sfour gradient wells three
shallow research wells were drilled in the study area in 1980’s and 1990s.

Reassessment of gravity and magnetic studies indicated that Sour important anomalies exists with
respect to geothermal heat source exploration. Magnetotelluric(MT) and transientelectromagnetic
(TEM) methods have been applied in the anomaly areas. For this aim the MT soundings have been
carried out along the four profiles on 38 points of measurements. On the basis of the MT
measurement, low resistivity anomalies are interpreted as to be hot, solid and / or partly molten
magma bodies which can be considered the heat source of the geothermal system in the study area. It
has been found that the avarage depth of the heat sources are about 5-8 km. A good correlation was
found in relation to high gravity, low magnetic, high heat flow and low resistivity zones measured with
MT exploration in the studied area. On the basis of the MT studies, low resistivity zone exists from the
surface 1o 1500m depth. This zone was interpreted as hydrothermally altered tuf and ignimbrite which
constitute cap rocks, and high resistivity zone below the low resistivity zone considered as the deep
reservoir rocks.

Water chemistry studies indicate that the hot waters can be classified as As and B bearing, Na-Cl-
HCO; and Na-Ca-HCO;-Cl types hot and mineralized waters. On the basis of silica and Na/Li
geothermometers the temperature of the reservoir range between 90-153 °C and 135-197 °C,
respectively.
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Bu calismanin amaci, Antalya Havzasi (Korkuteli) Miyosen yaslhi Sinekgi formasyonu’nun derin
denizel istifinin planktik foraminifer sistematigi ile biyostratigrafisini aydinlatmak ve Akdeniz
Miyosen’inde yer alan planktik foraminifer zonlarini énceki calismalarla denestirmektir. Korkuteli
(Karabayir) dolayinda tip kesit sunan kiltasi ve killi kiregtaslarindan olusan denizel Miyosen istifi
(Sinekei formasyonu) g¢ok bol planktik foraminifer faunasi igerir. Calisma alaninda dogru fosil
konumlu seviyelerden alinan yikama &rnekleri, %17'lik H-O, ile 24 saat bekletilerek yikanmis ve
planktik foraminiferler ayiklanmustir. Tane drneklerinin 6l¢iilii kesitlerdeki tanimlari ile de planktik
foraminiferlerde 7 cins ve 30 tiir saptanmis, Globigerinoides trilobus, Praeorbulina glomerosa,
Orbulina suturalis, Globorotalia mayeri Asmali menzil zonlari belirlenmistir. Tanimlanan biyozonlar
Tirkiye’de yapilan benzer ¢alismalarla denestirilmis, standart planktik foraminifer zonlari ile uyumlu
ve uyumsuzluklart da ortaya konmustur. Sonugta, istif Burdigaliyen Serravaliyen zaman araliginda
¢okelmis olup, Toroslardaki diger havzalarin (Antalya-Mut- Adana) denizel Miyosen istifinde
tanimlanan biyozonlari ile de uyumlulugu gériilmiistiir.

ABSTRACT

The aim of this work is to explain the biostratigraphic and systematic characteristics of
foraminiferous deep marine sediments of the Sinek¢i formation aged Miocene in the Antalya Basin and
10 correlate it with the previous work. The marine Miocene sediments of the Sinek¢i formation which
occur in Korkuteli (Karabayir) where it has the typical section include ample planktic foraminiferous
fauna. The fossilleferous samples were washed after being rested in %17 H,O- for 24 hours. This way,
many different planktic foraminifer were described. Indivitual samples in the typical section were
decribed 1o have 7 genus and 30 species and biozones such as Globigerinoides trilobus, Praeorbulina
glomerosa, Orbulina suturalis, Globorotalia mayeri concurrent range zones. The described biozones
were correlated with the previous work in Turkey and the differences were determined. The sediments
may have been deposited during the Burdigalian and Serravalian. In addition it is showed that these
biozones are in conformity with other marine sediments of the Toros basin and its biozones (in
Antalya-Mut- Adana).
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Bu ¢alismada Lockhartia hunti Ovey ve Lockhartia conditi (Nuttal) tiirleri tanimlanmis ve her iki tiiriin
de, trimorfizm gosterdikleri saptanmustir.

L. hunti, kenarlari yuvarlak, belirgin bigimde disbiikey tabanli, basik konik bir kavkiya sahiptir. Dorsal
ylizeyi genellikle diizdiir. Dorsal tarafin merkezi kisimlarinda birka¢ graniil bulunur. Ombilik,
pilyelerle doludur ve aksiyal bir kesitte yaklasik 15-17 pilye gozlenebilir.

L. conditi diiz veya digbiikey tabanli, konik bir kavkiya sahiptir. Dorsal taraf diizdiir. Ombilik oldukca
kalin pilyelerle doludur ve aksiyal bir kesitte vaklasik 10-12 pilye gozlenebilir.

Trimorfizm, yinelenen aseksiiel iireme dongiisii sonucu ortaya ¢ikar. Aseksiiel tireme sonucu olusan A,
megalosferik formu, yine aseksiiel olarak iireyerek A, megalosferik formunu olusturur. ki farkh
megalosferik forma karsilik tek bir mikrosferik form bulunur. Bu calismada saptanan A, ve A,
formlarmin, boylar, tur sayilari, son turdaki loca sayilart birbirinden farkhidir. A; ve A, formlarinin
ayirdedilmesinde 6nemli bir kriter sayilan ilk loca biiyiikliiklerinin birbirinden farkli olmasi durumu,
bu toplulukta ¢ok belirgin degildir.

L. hunt'nin A formlarinm ilk loca biiyiikligi 0.05 - 0.09 mm arasinda degisir. Bu tiirlin A
formlarindan kiigiik olani ortalama 4, bityiik olani ise ortalama 6 tura sahiptir. En son turda yaklasik 10
-12 loca bulunmaktadir. B formu ise ortalama 6-7 tura sahiptir ve son turda ortalama 10 genis loca
bulunur.

L. conditi’nin A formlarinin loca biiyiikliigii 0.04 - 0.05 mm arasinda degisir. Bu tiirtin A formlarmin
kii¢tik olani ortalama 4, biiyiik olani ise 6 tura sahiptir. B formu ise ortalama 6-7 tura sahiptir.

Ay ve A, formlarimin ilk loca biiyiikliikleri, birbirinden kaydadeger bir farklihk gostermez ve biitiin
karakteristik ozellikleri ayni tiire ait olduklarina isaret eder. A, ve A, formlarina eslik eden ve
karakteristik ozellikleriyle de, bunlarin B formu oldugu agikga taninan, tek bir B formu bulunmaktadir.
Bu verilerin 1g1iginda, L. hunti ve L. conditinin A, ve A, formlarinin ve B formlarinin, ayni
diizeylerde birlikte bulunmasi, ancak trimorfizmin varligi ile agiklanabilir.
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ABSTRACT

L. hunti and L. conditi were identified in this study and trimorphism were encountered in both species.
A ve A, forms and B forms of both species were defined.

L. hunti has a low conical test with rounded margin and a distinctively convex base. Its dorsal surface
is usually smooth. Some granules present on the central parts of the dorsal side. The umbilicus is
largely occupied by pillars. There are about 15-17 pillars in the axial crossections of the umbilicus.

L. conditi has a conical test with flattened to convex base. The dorsal surface is smooth. The umbilicus
is occupied by comperatively thick pillars. There are 10-12 pillars in axial sections.

Trimorphism is a result of repeated asexual reproduction cycle. The A;and A, forms defined in this
study differ in diameter, number of whorls, number of chambers in the last whorl and sometimes in
diameter of the megalosphere. Difference in the diameters of megalosphere of A;and A forms, is
widely accepted as an important criterium for defining trimorphism. However, despite the fact that the
diameters of megalospheres of A; and A, do not remarquably differ in our population, there are
significant resemblence between the A;and A forms of each species; they cooccur in the same levels
with their microspheric (B) forms.

A forms of L. hunti are in two different sizes; large A forms which are almost as big as B forms and
smaller A forms. The proloculus is rounded and small and its diameter vary between 0,05 and 0,09
mm. There are usually 4 whorls in the smaller and 6 whorls in the larger A forms. 10 to 12 chambers
are present in the outermost whorls. Usually 6 to 7 whorls and 10 wide chambers in the outermost
whorls are present in the B forms. The fact that we observe only one B form with the specific
characteristics leads us to interpret the two megalospheric forms as A, and A, in a trimorphic life
cycle.

A forms of L. conditi are also in two different sizes; large A forms which are almost as big as B forms
and smaller A forms. The proloculus is rounded and small; its diameter vary between 0,04 and 0,05
mm. There are 6 to 7 whorls in the B and usually 4 to 6 whorls in the A forms. As in L. hunti, we
observe smaller and larger megalospheric forms with only one B form with the specific characteristics;
we equally interpreted them as A; and A, forms in a trimorphic life cycle.
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Carbonate Sequences In The Yavca Area (Bolkar Mountains, S Turkey)
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Bolkar Daglarinin giiney eteklerinde yer alan Yavca (Mersin) yoresindeki Apsiyen, Senomaniyen ve
Alt Senoniyen si1g denizel platform karbonat istifleri bol ve cesitli bentik foraminifer topluluklar:
igerirler. Alt Apsiyen baslica Voloshinoides murgensis, Debarina hahounerensis. Praechrysalidina
infracretacea, Vercorsella sp. ve miliolidlerden olusan bentik foraminifer toplulugu ile bir dasyclad alg
olan Salpingoporella dinarica igerir. Senomaniyen istifi Alt Apsiyen iizerine asinma uyumsuzlugu ile
gelir ve 6 m kalinliginda monojenik taban konglomerasi ile baslar. Senomaniyen bentik foraminifer
toplulugu baslica Nezzazata, Biplanata, Biconcava, Cuneolina, Nummoloculina, Pseudolituonella.
Chrysalidina ve miliolidlerden olusur. Alt Apsiyen ve Senomaniyen topluluklari, elverissiz ortamsal
kosullar nedeniyle alveolinler ve orbitolinlerin yoklugu disinda, Akdeniz bélgesinin diger alanlarinda
belirlenmis topluluklarla (Hamaoui ve Saint-Marc, 1970: Fourcade ve dig., 1972; Decrouez, 1976;
Saint-Marc. 1977; Luperto-Sinni, 1979; Altiner ve Decrouez, 1982: Chiocchini ve dig., 1984;
Schroeder ve Neumann. 1985; Farinacci veYeniay, 1986; Gusi¢ ve dig.. 1988; Veli¢ ve Viahovié,
1994; Husinec ve dig., 2000) denestirilebilir niteliktedir. Senomaniyen ve Alt Senoniyen istifleri
arasinda yer alan ve Turoniyen’e yerlestirilen dolomitik kiregtaslari stratigrafik onemli formlar
igermezler. Alt Senoniyen kiregtaslari baslica Moncharmontia, Biconcava. Dicyclina, Fleuryana,
Scandonea, Bolivinopsis, Textularia ve Rotorbinella tiirlerini kapsayan bentik foraminifer topluluguyla
karakterize edilir. Istifin tst kesiminde rotalidler bollasir ve pelajik etkiyi gdsteren planktik
foraminiferler ortaya ¢ikarlar. Alt Senoniyen kiregtaslari bol kalsisfer ve planktik foraminifer iceren
pelajik gri kirectaslari tarafindan uyumlu olarak iizerlenir. Toroslarda yaygin olan Kampaniyen
sellenmesi, dnceki biyota ve fasiyeslerin yok olmasina neden olmustur.

ABSTRACT

The Aptian, Cenomanian and Lower Senonian shallow-water carbonate successions in the Yavca
(Mersin) area, which is situated at south of the Bolkar Mountains, contain abundant and diversified
benthic foraminiferal assemblages. The Lower Aptian is represented by an assemblage comprising
mainly  Voloshinoides murgensis, Debarina hahounerensis, Praechrysalidina infracretacea,
Vercorsella sp., miliolids and a dasycladacean alga Salpingoporella dinarica .The Cenomanian
succession disconformably overlies the Lower Aptian and starts with 6 meters thick monogenic basal
conglomerate. The Cenomanian assemblage comprises mainly Nezzazata, Biplanata, Biconcava,
Cuneolina, Nummoloculina, Pseudolituonella, Chrysalidina and miliolids. The Lower Aptian and
Cenomanian assemblages correspond to those in the other areas of the Mediterranean (Hamaoui and
Saint-Marc, 1970; Fourcade et al., 1972; Decrouez, 1976; Saint-Marc, 1977; Luperto-Sinni, 1979;
Altiner ve Decrouez, 1982; Chiocchini et al., 1984; Schroeder and Neumann, 1985; Farinacci and
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Yeniay, 1986, Gusi¢ et al., 1988; Veli¢ and Viahovi¢, 1994, Husinec et al., 2000), with exception of
lacking of alveolinids and orbitolinids due to unfavourable environmental conditions. The probable
Turonian is represented by dolomitized limestones without any significant markers. The Lower
Senonian limestones include a benthic foraminiferal assemblage comprising Moncharmontia,
Biconcava, Dicyclina, Fleuryana, Scandonea, Bolivinopsis, Textularia and Rotorbinella. Towards the
top of the sequence rotaliids become abundant and planktonic foraminifera appear indicating the
pelagic influence. The Lower Senonian limestones are conformably overlain by grey pelagic
limestones with calcispheres and planktonic foraminifera. The Campanian flooding of the Bolkar Dag
carbonate platform resulted in drowning the pre-existing biota and facies.
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Ege Denizi Tiirkiye kiyilarindaki farkli mevkilerde degisik kavki sekilleri sunan Cibicidella variabilis
(d’Orbigny) fertlerine rastlanilmistir. Bu tip kavkilarin belli noktalarda ve olduk¢a bol miktarda
gozlenmesi dikkat ¢ekicidir. Calismanin amaci, basta Dikili Kérfezi olmak tizere Dogu Ege Denizi kiyt
alanlarindaki farkli noktalardan derlenmis olan bentik foraminiferlerden Cibicidella variabilis
(d’Orbigny) fertleri kavkilarinda bazi morfolojik degisikliklerin, 6zellikle sekil degisikligi sunmayan,

sayisi bir ile bes arasinda degisen, konumlart itibariyle ayricalik sunan agizlara sahip bireylerin gelisim
nedenlerinin arastirilmasidir.

Cibicidella variabilis (d’Orbigny) Dogu Ege Denizi Turkiye kiyilarinda Saros Koérfezi, Gokgeada
cevresi. Bozcaada, Gokceada-Bozcaada-Canakkale ticgeni, Edremit Korfezi, Dikili ve Candarli
korfezleri, Karaburun Yarimadasi g¢evresi, Kusadast ve Gillik korfezleri, Gokova Korfezi, Datga
Korfezi ve Marmaris Korfezi gibi farkli alanlarda genis bir yayilim sunmaktadir. Fakat, Edremit
Korfezi, Dikili ve Candarli korfezleri, Gokova Korfezi ile Datga Korfezi gibi 4 farkli alanda gozlenen
ve degisik kavki sekilleri sunan Cibicidella variabilis (d’Orbigny) bireyleri, bu noktalardaki ekolojik
kosullarin diger alanlardan ayricalikli ve gézlenen cinsde farkli kavki gelisimlerinin olusmasina neden
olacak ozellikleri tasidigini dusiindiirmektedir. Bunlarin basinda Ege Denizi igin tipik bir 6zellik olan
geng tektonizmaya bagli sicak ve soguk su kaynaklarinin varhigr s6zkonusu olabilir. Bu tip kaynaklar
deniz altinda ¢iktiklart alanlarda farkli ortam kosullari olusturmakta olup, kaynaklarin g¢evresinde
normal alanlara gére farkli ve ¢ok zengin bir fauna gelismektedir.
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Calisilan orneklerde dikkati ¢eken en dnemli ézelliklerden biri fertlerdeki agiz sayisinin birden bese
kadar yilikselmesidir. Digeri ise agizlarin konum alanlaridir. Yine, geng¢ fertler disinda kavki
sekillerinin degisken olmasi adi gecen cins ve tiir i¢in farkli bir 6zelligin varligini agik bir sekilde
ortaya koymaktadir. Sonug olarak, Dogu Ege Denizi Tiirkiye kiyilarindaki farkli noktalarda sikca
rastlanilan Cibicidella variabilis (d’Orbigny) fertlerine ait kavkilarda gdzlenen anormal morfolojik
degisikliklerin baslica nedeni, bazi arastirtlar tarafindan da deginildigi tizere, ¢evrede bulunan deniz
dibi sicaksu kaynaklarinin igerdigi bazi iz elementlerin normal disi miktarda bulunmasidir. Keza,
kavkilardaki morfolojik degisikliklerde sadece fiziksel ve kimyasal ortam kosullarinin degil, biyolojik
ozelliklerin de etken oldugu diisiintlebilir.

ABSTRACT

The benthic foraminifera, Cibicidella variabilis (d’Orbigny) specimens have been collected from
different locations on the Eastern Aegean coast of Turkey. The individuals, especially from Dikili Bay,
were found to have variable number of apertures, ranging from one to five. These apertures not
structurally, but positionally differ. The abundance of certain test forms in specific locations distracts
attention. The aim of this study is to figure out the possible causes of this aberrant test morphology
observed in Cibicidella variabilis (d’Orbigny) individuals.

Cibicidella variabilis (d’Orbigny) shows a wide distribution range on the Eastern Aegean coast of
Turkey, and has been found in Gulf of Saros, Gok¢eada, Bozcaada, the triangle region enclosed by
Gokgeada, Bozcaada and Canakkale, Gulf of Edremit, Dikili and Candarli bays, the vicinity of
Karaburun Peninsula, Kusadasi and Gulliik bays, Gulf of Gokova, Gulf of Dat¢a and Marmaris Bay.
But, the samples collected from Gulf of Edremit, Dikili and Candarli bays, Gulf of Gékova, and Gulf of
Dat¢a were morphologically different than those collected from the rest of the region. The variation in
the number of apertures, as well as their positions were rypical in these samples. Besides, the
variations in the shape of the tests observed in adult individuals, but not in juveniles indicates that
some environmental factors which were specific to these regions, might have been involved in this
unusual test development.

The underwater springs caused by the young tectonic activities are typical of the Eastern Aegean Sea.
It is well documented that these kind of springs change the characteristics of the surrounding habitat
and its fauna. Therefore, it is possible that some of the trace elements which are abundant in hot spring
waters may be related with the abnormal test morphology observed in our samples. On the other hand,
it is also possible that, not only the chemical and physical conditions of the surrounding waters, but
also its biological properties may affect the test development.
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Tirkiye'de gecmisten giinimiize ulusal ve uluslar arasi alanda ekonomik degeri yiiksek olan tuz
iiretiminin biyiik bir boliimiinii saglayan Camalti Tuzlasi (Izmir) inceleme alam olarak secilmistir.
Ciinki 1992-1999 yillarr arasinda yapilan bazi ¢alismalarda, Ammonia tepida Cushman bireylerinde
gozlenmis olan yaklasik % 50 oraninda morfolojik degisiklik gosteren bireyler ile yapisik ikiz-ligiiz
gelismelerin baslica nedeninin yiiksek tuzluluk oldugu belirtilmistir. Buna kargin normal denizel
kosullarda bu oran ancak % 1°dir. Hipersalin ortamlarda kist kalinhiginin fazla olmasi ve bu nedenle
kistin par¢alanmasinin gecikmesi bu tip ve c¢ok sayidaki ikiz gelisme ile morfolojik deformasyonun
baslica nedeni olarak ileri stirtilebilir. Kistin bu kalinhigi deformasyonu yavaslatir ve geng bireylerin
normal stire sonunda serbest kalmasini engeller. Dolayisi ile ayni hacim i¢inde bulunan fertler daha
uzun bir siire birbirleri ile yakin veya kaynasmis olarak yasamlarini siirdtriirler. Bu tip olusumlarda
suyun fiziksel ve kimyasal 6zellikleri disinda agir metaller ve cevre kirliliginin de etken oldugu bazi
arastirictlar tarafindan ileri stiriilmustiir.

incelenen 27 ornek iginde, denize en yakin alandan derlenen 5 no’lu ornekte tipik denizel
foraminiferlerden Texnularia bocki Hoglund. Adelosina cliarensis (Heron-Allen ve Earland). A.
mediterranensis (Le Calvez. J.ve Y.). Quinqueloculina disparilis d’Orbigny, Q. seminula (Linné),
Nonion depressulum (Walker ve Jacob). Ammonia compacta Hofker, A. tepida Cushman, Elphidium
complanarum (d’Orbigny) ve E. crispum (Linné) toplulugu saptanmistir. Diger drneklerde ise Nonion
depressulum (Walker ve Jacob), Ammonia tepida Cushman ve Porosononion subgronosum (Egger)
baskindir. 10 Ornekte ostrakodlardan Darwinula stevensoni (Brady ve Robertson), Leptocythere
lacertosa Hirschmann. Cyprideis torosa (Jones). Cyprideis (C.) anatolica Bassiouni ve Loxoconcha
elliptica Brady gozlenmistir. Bazi drneklerde 1-2 tlir ve az sayida fert ile temsil edilen bu grup, 21
no’lu ornegin foraminifer toplulugunda oldugu gibi birey sayist acisindan da normal disi bir artis
sunmaktadir. Yine derlenmis olan 10 ornekte zengin denilebilecek mollusk faunasi belirlenmistir.
Pelesipodlardan Ostrea edulis Linné. Lucinella divaricata (Linné). Pseudochama gryphina Lamarck.
Cerastoderma edule (1inné), Scrobicularia plana da Costa ve gastropodlardan Hydrobia (Hvydrobia)
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acuta (Draparnaud), Rissoa labiosa (Montagu), R. parva (da Costa), R. violacea Desmarest, Pirenella
conica (Blainville), Bittium desayesi Cerulli ve Irelli, B. lacteum (Philippi) ve B. reticulatum Philippi
bulunmustur.

Yapilan ¢alismada, 6zellikle 1 ve 21 no’lu 6rneklerde oldukga fazla sayida morfolojik degisim gdsteren
bireyler ile ikiz fertlerin bollugu gézlenmistir. Incelenen orneklerden 7’sinde 1 iigiiz, 38 ikiz ve 24
morfolojik degisim sunan 63 birey/bireyler belirlenmistir. 1 no’lu érnekte fert sayisi oldukca fazladir,
21 no’lu &rnekte ise anormal denilebilecek bir bolluk gézlenir. Tuzluluk degerleri Agustos ayi
oOl¢iimlerine gore 1 no’lu istasyonda %o 52.5, 21 no’lu istasyonda ise %o 45°dir. 1 no’lu 6rnekte
gozlenen ikiz vb. fert sayisi 16, 21 no’lu rnekte ise biri {igiiz olmak iizere 19°dur.

ABSTRACT

Evidence of the foraminifer population preserved in the saltpan of Camalti in the Province of Izmir, a
source of salt economically significant both in domestic and international markets, is the subject of this
report. This environment was specifically targeted for investigation because earlier studies (1992-
1999) suggested that a high salt content in certain environments
of Ammonia tepida (Cushman) may have been the primary cause for the high  rate
of twins and triplets as well as other morphological abnormalities recorded within the species (50 %
as compared to an anomaly rate of 1 % in normal marine waters). It has been reasonably proposed
that a thicker cyst membran developing in extremely saline environments encourages twins and other
morphological deformities by denying free movement of the off spring. Other ecological factors that
have not been ruled out as leading to such development include pollution of the environment by heavy
metals and other waste.

Of the 27 samples taken, Number 5 (that nearest the sea) includes the typical
marine foraminafera Textularia bocki (Hoglund), Adelosina cliarensis (Heron-Allen and Earland), A.
mediterranensis (Le Calvez, J. and Y.), Quinqueloculina disparilis (d'Orbigny), Q. seminula (Linné),
Nonion depressulum (Walker and Jacob), Ammonia compacta (Hofker), A. tepida (Cushman),
Elphidium complanatum (d'Orbigny), and E. crispum (Linné). Dominant in other samples are Nonion
depressulum (Walter and Jacob), Ammonia tepida (Cushman) and Porosononion subgronosum
(Egger). Ten samples include freshwater ostracoda: Darwinula stevensoni (Brady and Robertson),
Leptocythere lacertosa (Hirschmann), Cyprideis torasa (Jones), Cyprideis (C.) anatolica (Bassiouni),
and Loxochoncha elliptica (Brady). Among these samples (some of which include only few species of
ostracoda-and those limited in number of off spring), Number 21 displays an unusually high
proportion of anomalies among the foraminifer. Worthy of note in Sample Number 10 is a high
proportion of molluscs. Among the pelecypods, we have registered Ostrea edulis (Linné), Lucinella
divaricata (Linné), Pseudocama gryphina (Lamarck), Cerastoderma edule (Linné), and Scrobicularia
plana (da Costa); among the gastropods we have identified Hydrobia (Hydrobia) acuta ( Draparnaud),
Rissoa labiosa (Montague), R. parva (da Costa), R. violacea (Desmarest), Pirenella conica
(Blainville), Bittium desayesi (Cerulli and Irelli), B. lacteum (Philippi) and B. reticulatum (Philippi)

Our evidence has produced a total of 63 abnormal individuals (one triplet, 38 twins, and 24
morphological anomalies) within seven of the 27 samples collected. It was Sample 1 (with a high rate
of proliferation, including 16 examples of abnormal development) and Sample 21 (with 19 individuals
displaying anomalies, one of these a triplet) that demonstrated the great majority of these aberrations.
The proportions of salt recorded in these two samples were 52,5 %o (Sample 1) and 45 %o (Sample
21).
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Denizli Yoresindeki Denizel Oligosen Cokellerinin Bentik Foraminiferleri
ve Onlarin Biyostratigrafisi

Biostratigraphy Of Marine Oligocene Sediments In Denizli Region
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Bu ¢alisma Cardak-Dazkiri-Civril (KD Denizli) iiggeni iginde yiizeyleyen Cardak ve Tokca
formasyonlart igerisinde bulunan bentik foraminiferleri tanimlamak amaciyla yapilmistir.

Tiirkiye denizel Oligosen serileri iginde Denizli dolayinda yiizeyleyen denizel Oligosen birimlerinde
yapilan bu ¢alismada, tanimlanmis olan Cardak ve Tokga formasyonlarinin ayrintili paleontolojisi ve
biyostratigrafisi incelenmistir.Si1g denizel kirintili ve karbonat kayaglarindan olusan Rupeliyen-Alt
Sattiyen yasli Cardak ve Ust Sattiven yash Tokca formasyonlari, Nummulitidae ve Lepidocyclinidae
ailesinin tiirleri bakimindan oldukga karakteristiktir. Cardak formasyonu icerisinde bol olarak bulunan
Nummulites fichteli Michelotti, Niummulites vascus Joly & Leymerie ve Operculina complanata
Defrance tiirlerinin Akdeniz tilkeleri (Cahuzac ve Poignant 1997, 1998 ve 2002) ve Ttrkiye'de yapilan
(Sirel, 2003) ¢alismalarda SB21-SB22 zonuna karsilik gelen Rupeliyen-Alt Sattiyen yasini karakterize
ettikleri bildirilmistir.

Tokea formasyonu igerisinde ise Nummulites cinsine ait tiirler tamamen yok olmus, onlarin yerine
Lepidocyclinidae ailesinin bir iiyesi olan Eulepidina dilatara (Michelotti) tiiriiniin ortaya ¢iktigi
goralmistir. Bu tiirlin de yine yukarida adi gegen yazarlar tarafindan Ust Sattiyen (SB23) yash oldugu
bildirilmistir. Bu ¢alismada, yazarlarin vermis olduklari yaslar Cardak ve Tokga formasyonlari i¢in de

aynen kabul edilmistir. Saptanan bu yaslar birimlerden tanimlanan kalkerli nannoplankton ve mercan
tiirleriyle de denestirilmistir.
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ABSTRACT

The main objective of this study is to evaluate the biostratigraphy of the marine Oligocene sediments
on the basis of the benthic foraminiferal content of the Cardak and Tok¢a formations exposed in the
Cardak-Dazkiri-Civril area (north of Denizli).

The detailed paleontological and biostratigraphical studies have been carried out in the Cardak and
the Tok¢a formations of the Oligocene marine units exposed around Denizli which form part of the
marine Oligocene series of Turkey. Rupelian to lower Chattian Cardak and upper Chattian Tokca
Jormations are composed of shallow marine clastic and carbonate rocks and are characterized by the
presence of Nummulitidae and Lepidocyclinidae. It has been suggested that the abundance of
Nummulites fichteli Michelotti, Nummulites vascus Joly & Leymerie and Operculina complanata
Defrance species in the Cardak formation represent Rupelian to lower Chattian age corresponding to
SB21-SB22 zone from the studies carried out in the Mediterranean countries (Cahuzac & Poignant,
1997, 1998, 2002) and Turkey (Sirel, 2003).

It is concluded that the species belonging to genus Nummulites in the Tok¢a formation completely
disappeared, whereas the species Eulepidina dilatata (Michelotti)  belonging to  family
Lepidocyclinidae appeared. This species has also been accepted as a late Chattian (SB23) by the
above mentioned authors. The ages assigned for Cardak and Tok¢a formations by these authors have
also been confirmed in this study. The determined ages have also been correlated with calcareous
nannoplanktone and coral species identified from these units.
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Ibradi (Antalya) Yéresinin Stratigrafisi ve Mikropaleontolojisi
The Stratigraphy And Micropaleontology Of Ibradi (Antalya) Region
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Bu ¢alismada, Antalya ili kuzeydogusunda yeralan ve kuzeyde Beysehir-Hoyran Napi, giineyde ise;

Yelekdag bindirmesi ile sinirlanan Akseki Tektonik Dilimi’nin igerisindeki olduk¢a kalin sedimanter
istifin stratigrafisi ve detay paleontolojisi verilmeye ¢alisilmistir.

Jura-Eosen arasinda kesiksiz bir istif sunan ¢alisma alaninda Tersiyer yash birimler agirhkli olmak
lizere yapilan detay stratigrafik ve mikropaleontolojik c¢alismalar ile, ¢alisma alaninin stratigrafisini
ortaya ¢itkarmak ve bolge stratigrafisine katki koymak amaglanmistir.

Bolgede yeralan kayaglar ¢ogunlukla kiregtaslarindan olusmakta olup, Jura-Kretase yash birimlerde
yer yer boksit olusumlarinin varligi, Tersiyerde ise bu kiregtaslarina yer yer marn aratabakalarinin eslik
ettigi gézlenmistir.

Onceki galigmalarda Ust Jura-Alt Kretase yasi verilen Akkuyu Formasyonuna stratigrafik konumu da
dikkate alinarak, icerisinde saptanan Tintinnopsella carpathica (Murgeanui&Filipescu), Calpionella
alpina Lorenz ve Calpionella elliptica Cadisch fosileri ile Oksfordiyen-Berriyasiyen yasi verilmistir.
Ayrica Erken Eosen yasi verilen Seyrandagi Kiregtasinin Santoniyen-Yipresiyen vyashi oldugu
saptanmistir. Birimin Santoniyen-Maestrihtiyen diizeylerinde; Globotruncana (Globotruncanita)
stuarti (de Lapparent), Globotruncana (Globotruncanita) gr. stuartiformis (Dalbiez), Globotruncana
arca (Cushman), Globotruncana ventricosa White, Rosita fornicata (Plummer), Paleosen yash
diizeylerinde; Morozovella uncinata (Bolli), Subbotina pseudobulloides (Plummer), Planorotalites
pusilla pusilla (Bolli), Planorotalites compressa (Plummer), Yipresiyen yash diizeylerinde ise;
Assilina placentula (Deshayes), Alveolina sp. ve Assilina sp. fosilleri saptanmustir.

Anahtar kelimeler: Stratigrafi, paleontoloji, Akseki Tektonik Dilimi



57. Tirkiye Jeoloji Kurultayi 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

ABSTRACT

This study covers the determination of the stratigraphy and detailed paleontology of a very thick
sediment sequence, located at the northeast of Antalya City. The sequence is situated within Akseki
tectonic belt, which is restricted by Beysehir-Hoyran nappe at the north and Yelekdag thrust at the
south.

The study area presents a continuous sequence from Jurassic to Eocene. The aim of the study, which is
concentrated on Tertiary aged units is to expose the stratigraphical condition of the region and
contribute to the stratigraphy of the area by conducting detailed stratigraphical and
micropaleontological work.

Rocks encountered in the study region are mainly composed of limestones. While in Jurassic-
Cretaceous aged units bauxite formations are observed in patches, in Tertiary units however, marl is
observed to accompany to limestones.

In the Akkuyu formation which in previous studies was assigned Upper Jurassic-Lower Cretaceous
were determined microfossils such as Tintinnopsella carpathica (Murgeanui&Filipescu), Calpionella
alpina Lorenz ve Calpionella elliptica Cadisch and were given Oxfordian-Barriasian, considering the
stratigraphical location of the unit. Similarly, Seyrandagi limestones of Early Eocene is assigned an
age of Santonian-Ypresian. Globotruncana (Globotruncanita) stuarti (de Lapparent), Globotruncana
(Globotruncanita) gr. stuartiformis (Dalbiez), Globotruncana arca (Cushman), Globotruncana
ventricosa White, Rosita fornicata (Plummer) in the Santonian-Maastrichtian levels of unit;
Morozovella uncinata (Bolli), Subbotina pseudobulloides (Plummer), Planorotalites pusilla pusilla
(Bolli), Planorotalites compressa (Plummer) in the Paleocene levels; Assilina placentula (Deshayes),
Alveolina sp. and Assilina sp. in the Ypresian levels were defined.

Keywords: Stratigraphy, Paleontology, Akseki tectonic belt

221



57. Tirkiye Jeoloji Kurultays 08-12 Mart 2004, MTA Kiiltiir Sitesi, Ankara
57th Geological Congress of Turkey

Bati Pontidlerde (Kastamonu/Seydiler) Yeni Bir Litostratigrafik Birim
Onerisi: Geg Liitesiyen-Bartoniyen Yash Seydiler Formasyonu

A New Lithostratigraphic Unit Proposed At The Western Pontid Region
(Kastamonu/Seydiler ): Late Lutetian Bartonian A ged Seydiler Formation
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Bati Karadeniz Bolgesinde, Kastamonu ili kuzeyinde Seydiler, Agli ilgeleri ve imranlar koyt arasinda
kalan yaklagik 40 km™ lik bir alan 1/500.000 olgekli Tirkiye Jeoloji Haritasi’nin eski baskisinda
turuncu renkli Eosen filis, veni baskisinda ise ayrilmamis Kuvaterner Aliivyon olarak gecmektedir.
Ayni alan Tunoglu 1991 ve 1991b de ise Kuvaterner ve Neojen olarak gosterilmektedir. Hemen
hemen tamamen tarlalarla kapli, tarim vapilan bu alan i¢inden ortiilii ve GB’ya dalimh iki énemli
senklinal ve bir antiklinal ekseni gecmektedir. Bu alanda yayilim gésteren birim, Seydiler formasyonu
olarak ilk kez adlandinlmistir. S6z konusu formasyon tabanda, Liitesiyen yash Girleyikdere
formasyonu ile uyumlu bir iliski sergilemektedir. Ancak arada belirgin bir “hardgraund™ yiizeyi de
mevcuttur, Ust sinirt ise giincel allivyon ve asinim yiizeyi olarak izlenmektedir. Seydiler formasyonu,
kanat egim agilar diisiik olan, kivrimli yapisal unsurlara sahip olup, ince kumtasi—marn ardalanmas:
seklinde baslayip, desimetrik ve metrik kalinlikta tabakalardan olusan, yer yer masif goriiniimlii marn
istiflenmesi sunmaktadir. Genelde makrofosillerin izlenmedigi formasyon bol, zengin ve cesitli
mikrofosil  gruplari i¢ermektedir. Maksimum 215 metre kalinlik gosteren Seydiler formasyonu
ozellikle zamansal boyutta Sinop Yarimadas: u¢ kesiminde yeralan Sinop-Boyabat Havzasi’ndaki
Kusuri formasyonu’nun Bartoniyen-Priaboniyen (Tunoglu, 2001) yashi kumlu kiregtasi birimleri ile:
Trakya'da Catalca Yarimadasi, incegiz yoresindeki Bartoniyen (Sénmez — Gékeen, 1973)  vash
denizel birimlerle karsilastirilabilir.

Seydiler formasyonu. Kastamonu-inebolu yolu ile yeni Seydiler-Agh yol yarmalarinda ve birkag kiigiik
tepecik alanlar ile 6zellikle senklinalin kuzey kanadinda, alttaki Giirleyikdere Formasyonu ile olan sinir
iliskisi  boyunca yiizeylenmeler yaptigi - kesimlerde incelenebilmektedir. Litostratigrafik  ve
paleontolojik degerlendirmeler birbirini tamamlayan yedi 6l¢iilii stratigrafi kesitinden alian toplam
184 6rnek tizerinde yapilmus, litostratigrafik incelemeler laboratuvar caligmalari diizeyinde tiim kayac
analizleri ve buna baglt kil mineralojisi ve kumtasi petrografisi olarak gergeklestirilirken, paleontolojik
degerlendirme ise ozellikle planktonik ve bentik foraminifera, ostrakoda, nannoplankton ve
dinoflagellat topluluklari tizerinde ylritiilmiistiir. Saptanan ostrakod toplulugu; Cytherella compressa
(v. MUNSTER). Cytherella ihsaniyensis S()NMEZ—GOKCEN, Cytherella cf. lata BRADY

Cviherella triestina KOLMANN, Cytherella sp-1.. Cytherella sp.2, Bairdia subdeltoidea MUNSTER.
Bairdia sp.1. Bairdia sp. 2 . Bairdoppilata gliberti KEII, Krithe bartonensis (JONES). Krithe obesa
SONMEZGOKCEN. Krithe strangulata DELTEL | Krithe pernoides (BORNEMANN), Krithe sp-,
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Trachyleberis aculeata aculeata BOSQUET, Echinocythereis dadayana (MEHES), Bradleya  sp.
Xestoleberis gantensis MONOSTORI . Xestoleberis sp. , Macrocypris sp.. Pontocypris sp.
Paracypris aecorodynamica OERTLI, Paracypris sp. Planktonik foraminifera toplulugu: Globigerina
cocaena (GUEMBEL). Globigerina inaequispira (SUBBOTINA), Globigerina higgins (BOLLI),
Globigerina lozanol (COLOM), Turborotalia  cerroazulensis  frontosa (SUBBOTINA),
Nannoplankton  toplulugu:  Coccolithus  pelagicus (WALLICH),  Coccolithus Sformosus,
Braarudosphaera bigelowi (GRAND and BRAARUD), Braarudosphaera discula, Ericsonia robusta,
Ericsonia formosa (KAMPTNER), Biantholithus sparsus BRAMLETTE and MARTINI, Sphenolithus
radians (DEFLANDRE), Sphenolithus obtusus BUKRY, Sphenolithus editus PERCH and NIELSEN,
Sphenolithus elongatus PERCH and NIELSEN, Pontosphaera plana BRAMLETTE and SULLIVAN,
Pontosphaera  multipora (KAMPTNER). Discoaster saipanensis BRAMLETTE and RIEDEL,
Discoaster sublodoensis BRAMLETTE and SULLIVAN, Discoa,ster barbadiensis TAN. Discoaster
sp.,  Chiasmolithus grandi  BRAMLETTE and SULLIVAN, Rericulofenestra dictyoda
(DEFLANDRE), Reticulofenestra coenuna, Helicosphaera euphratis HAG, Micrantholithus sp.
Dinoflagellata toplulugu ise: Adnatosphaeridium — multispinosum WILLIAMS and DOWNIE,
Areosphaeridium arcuatum EATON, Areosphaeridium sp., Cleistosphaeridium sp.. Cordosphaeridium
eoinodes Cordosphaeridium microtriania EISENACK, Cordosphaeridium  sp. Deflandrea
oebisfeldensis ALBERTI, Deflandrea phosporitica EISENACK, Deflandrea sp., Glaphorocysta texta
(BUJAK), Glaphorocysta sp., Homotriblium abbreviatum EOTON, Homotriblium tenuispinosum
DAVEY and WILIAMS, Impagidinium dispertiim COOKSON and EISENACK, Kisselovia
coleothrypta WILLIAMS and DOWNIE, Rhomboedinium perforatum ( JAN DU CHENE and
CHATEAUNEUF ), Samlandia chlamydohora EISENACK, Spiniferites sp., Wetzellella articulata
EISENACK, Werzeliella sp. olarak belirlenmistir.

Mevcut tiim mikrofauna gruplar birarada degerlendirildiginde, Seydiler formasyonu’nun yasinin Geg
Liitesiyen—-Bartoniyen olabilecegi belirlenmistir. Ostrakodlarin ortam belirleyici 6zelliklerinin yani
sira, diger mikrofauna ve floranin yanisira buna bagh litoloji ile fasiyes  &zelliklerinin de
degerlendirilmesi ile Seydiler formasyonu'nun ¢6keliminin, transgressif bir gelisim siirecinde ve
neritikden batiyale kadar degisen derinlige sahip bir denizel ortamda gerceklestigi anlasiimaktadir.

ABSTRACT

Considering the former and the recent prints of the 1/500.000 Scale Geological Maps of Turkey, an
approximately 40 km” area between Seydiler town, Agli town and Imranlar village located at the north
of Kastamonu city in westhern Blacksea Region is presented as orange colored Eocene flysch in the
former one while in the recent as undifferentiated Quaternary. The same area is presented as
Quaternary and Neogen in Tunoglu 1991a and 1991b. Two important SW plunginig syncline axis and
an anticline axis passes through the area covered almost entirely with arable fields and used for
irrigational purposes. The unit spread out widely in this region is named for the first time as “Seydiler
Formation™. The formation in question shows a conformable relation with Lutetian Giirleyikdere
Formation at the basement but an obvious hardground surface can be observed between them. At the
top, it is overlaid by recent alluviual deposits and observed as errosional surfaces. Seydiler Formation
shows a sedimentary sequence of desimetric and less metric thick marls that are sometimes more or
less massive in appearence and begins with a cyclic succession of thin sandstone and marl layers. The
sequence shows foldings that has low dipping lims (open fold) as structural components. The formation
contains abundant and diverse microfossil assemblages but lacks macrofossils in general. Seydiler
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Sformation that has a maximum thickness of 215 meters can be corelated with the Bartonian-Priabonian
sandy limestones of the Kusuru Formation located at the Sinop-Boyabat Basin of Sinop Peninsula
(Tunoglu, 2001) and Bartonian marine deposits located in Incegiz region of the Thrace'’s Catalca
Peninsula (Sonmez-Gokgen, 1973).

Seydiler formation is identifiable particularly along its boundary with the older Giirleyikdere
Formation at the northern limb of the syncline and at some road cuts along the new Seydiler-Agh road.
Litostratigraphical and paleontological investigations were carried out on 184 samples collected from
7 measured stratigraphic sections that completes each other, whole rock analysis and related clay
mineralogy and sandstone petrography examinations were realised on labratory research level for
litostratigraphy and paleontological observations were carried out particularly on planktic and
benthic foraminifera, ostracoda, nannoplankton and dinoflagellate assemblages. Determined
ostracoda assemblage consists of; Cytherella compressa (v. MUNSTER), Cytherella ihsaniyensis
SONMEZ-GOKCEN, Cytherella cf. lata BRADY, Cytherella triestina KOLMANN, Cytherella sp.1.,
Cytherella sp.2, Bairdia subdeltoidea MUNSTER, Bairdia sp.1, Bairdia sp. 2 , Bairdoppilata gliberti
KEILJ, Krithe bartonensis (JONES), Krithe obesa SONMEZ-GOKCEN, Krithe strangulata DELTEL,
Krithe pernoides (BORNEMANN), Krithe sp., Trachyleberis aculeata  aculeata BOSQUET,
Echinocythereis dadayana (MEHES), Bradleya sp., Xestoleberis  gantensis MONOSTORI,
Xestoleberis sp., Macrocypris sp., Pontocypris sp., Paracypris aeorodynamica OERTLI, Paracypris
sp. planktic foraminifera assemblage consists of; Globigerina eocaena (GUEMBEL), Globigerina
inaequispira (SUBBOTINA), Globigerina higginsi (BOLLI), Globigerina lozano (COLOM),
Turborotalia cerroazulensis  frontosa (SUBBOTINA), nannoplancton assemblage consists of;
Coccolithus pelagicus (WALLICH), Coccolithus formosus, Braarudosphaera bigelowi (GRAND and
BRAARUD), Braarudosphaera discula, Ericsonia robusta, Ericsonia formosa (KAMPTNER),
Biantholithus ~ sparsus BRAMLETTE and MARTINI,  Sphenolithus radians (DEFLANDRE),
Sphenolithus obtusus BUKRY, Sphenolithus editus PERCH and NIELSEN, Sphenolithus elongatus
PERCH and NIELSEN, Pontosphaera plana BRAMLETTE and SULLIVAN, Pontosphaera multipora
(KAMPTNER), Discoaster saipanensis BRAMLETTE and RIEDEL, Discoaster sublodoensis
BRAMLETTE and SULLIVAN, Discoa,ster barbadiensis TAN, Discoaster sp., Chiasmolithus grandi
BRAMLETTE and SULLIVAN, Reticulofenestra dictvoda (DEFLANDRE), Reticulofenestra coenuna,
Helicosphaera euphratis HAG, Micrantholithus sp and dinoflagellate assemblage consists of:
Adnatosphaeridium multispinosum WILLIAMS and DOWNIE, Areosphaeridium arcuatum EATON,
Areosphaeridium sp., Cleistosphaeridium sp., Cordosphaeridium  eoinodes — Cordosphaeridium
microtriania EISENACK, Cordosphaeridium sp, Deflandrea oebisfeldensis ALBERTI, Deflandrea
phosporitica  EISENACK, Deflandrea sp., Glaphorocysta texta (BUJAK), Glaphorocysta sp.,
Homotriblium  abbreviatum EOTON, Homotriblium  tenuispinosum DAVEY and WILIAMS,
Impagidinium dispertitum COOKSON and EISENACK, Kisselovia coleothrypta WILLIAMS and
DOWNIE, Rhomboedinium perforatum ( JAN DU CHENE and CHATEAUNEUF ), Samlandia
chlamydohora EISENACK, Spiniferites sp., Wetzeliella articulata EISENACK, Wetzeliella sp. olarak
belirlenmistir.

Considering all together the present microfauna, the age of Seydiler Formation is assigned as Late
Lutetian-Bartonian. In addition to environment determinating characteristic of the ostacod fauna,
taking in consideration the other microfauna and flora present, besides lithological aspects and their
facies characteristics, the deposition of Seydiler Formation is thought to be occured in a marine
environment and at depths changing from neritic to bathial under transgressive conditions.
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Bu inceleme ile Adana Baseni’nin kuzeydogusunda bulunan Feke — Hovdu — Hokkadag dolayinin
stratigrafisi ortaya konulmustur. Inceleme alaninda gozlenen Ust Devoniyen yash Giimiisali, Ust

* Permiyen yash Yigilitepe ve Geg Triyas — Kretase yash Demirkazik formasyonlari bolgede temeli
olusturmaktadir. -

Tersiyer istifi karasal nitelikli Oligosen — Alt Miyosen yash Gildirli formasyonu temsil etmektedir.
Erken Miyosen evresinde, Adana basenine giineyden dereceli bir sekilde kuzeye dogru denizin
ilerlemesiyle, sig deniz - plaj kirnintili, kirintih karbonatlarindan olusan Kaplankaya formasyonu
¢okelmis olup, Miyosen &ncesi topografik yiikselti ve yamaglar iizerindeki sig calkantili ve berrak
deniz ortaminda ise resifal karbonatlardan olusan Karaisali kirectasi ¢ékelmistir. Bu arada resif ilerisi
ve derin deniz fasiyesi niteligindeki Giiveng formasyonu da eszamanli olarak ¢dkelmeye devam
etmistir. Orta Miyosen sonunda baslayip Ust Miyosen’de siiren regresyonla birlikte ¢alisma bélgesinde
meydana gelen siglasma sonucunda Kuzgun formasyonunun tabanini olusturan sig deniz-gegis
ortamina ait seviyeleri Giiveng formasyonu lizerine gegisli olarak ¢okelmistir. Denizin tamamen
¢ekilmesinden sonra ise karasal ortam firiinii, cogunlukla kaba kirintili ¢ékellerin olusturdugu Kuzgun
formasyonunun tavan seviyeleri ¢okelmistir.

ABSTRACT

The aim of this study is to explain the stratigraphical charectertics of the Feke — Hovdu - Hokkadag
area which is situated to the northerneast of the Adana Basin. The basement of the investigated area is
composed of Upper Devonian aged Gumiisali, Upper Permian aged Yigilitepe and Late Triassic —
Cretaceous aged Demirkazik formations.

Terrestrial Gildirli formation (Oligocene — Lower Miocene) represents art the basement of the Tertiary
succession. During Early Miocene the basin was gradually inundated by the sea from south, shallow
water — beach clastics of Kaplankaya formation (Burdigalian — Langhian (?))) together with the reefel
carbonates of the Karaisali formation (Burdigalian — Langhian). Contemporaneously deposition of the
open marine shales of the Giiveng formation units deposited in the southern part of the basin. In
accordance with the general shallowing of the Adana basin during Upper Miocene, shallow water and
terrestrial clastics of the Kuzgun formation pass upward to the Giiveng formation. Due to general
shallowing of the basin clastics ratio increased with the input of corallinebank development, and this
was overlain by the alluvial - lacustrine sediments of the Kuzgun formation.
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Nemrut Stratovolkant jeolojik siire¢ igerisinde asidik ve bazik ug tiyeler arasinda degisen pek ¢ok farkl
volkanik {riin (lav+piroklastit) ¢ikarmistir. Bu iriinler farkli dinamik kuvvetler altinda ve farkls
patlama tipleri ile olusmustur. Dinamik kuvvetlere ait patlama tiplerinin ve enerjilerinin ortaya

konulabilmesi i¢in magma bilesimi, vizkozite, yayilim alanlari, dokusal ve fiziksel 6zelliklerin
belirlenmesi gerekmektedir.

Nemrut Stratovolkant’nin fiziksel gelisimi kaldera 6ncesi, kaldera sonrasi ve ge¢ evre olmak tlizere 3
ana evrede incelenmistir. Kaldera dncesi evrede sirasiyla Bitlis Vadisi icerisinde gozlenen bazaltik lav
ve trakitik ignimbirit akintist ile Kaldera’nin kuzeybatisinda gézlenen trakitik ve bazaltik lav cikislar
olusmustur. Bazaltik lavlar Bitlis Vadisi’ni tamamen doldurarak Siirt ili Baykan il¢esine kadar
ulagmistir. Bélgenin yaklasik K-G yonlii sikismasinin ardindan Kuvaterner’den itibaren bélgede ayni
yonlii agilma ¢atlaklart olugsmus ve bu yariklardan itibaren volkanik faaliyet baslamistir. Nemrut
Volkanizmasi’nin ilk triinii olan bazaltik lavlar diisiik enerjilidir (effuzif). Lav akintilarinin 25-30 m
kalinhga ulasan blok yapisi ‘Hawaii Tip® volkanizmalara Ozgii Aa tipi lav akintilarini karakterize
etmektedir. Trakitik ignimbirit akislart yiiksek enerjili patlamalar (eksplozif) sonucu olusmaktadir. Bu
piiskiirim sonunda olusan eski bir kalderaya iliskin veriler heniiz yeterli degildir. Kaldera’nin

kuzeybatisindaki trakitik lav ¢ikislari orta enerjili (ekstriizif) olup, bazaltik lav ¢ikislari ise blok yapisi
vermektedir.

Koni olusum asamasinda kaldera giineyinde gozlenen skorya’lar daha ¢ok ‘Stromboli Tip’
patlamalarda goriiliir. Skorya konisi’nin olustuktan sonra erozyonla asindigi diisiiniilmektedir.
Bazaltik-trakiandezitik lav ¢ikislari kaldera giineyinde acilma catlagindan itibaren ¢ikis yaparken
kaldera ¢evresinde ¢ok biiyiik hacimlerde gozlenen trakitik-riyolitik dom yapilari orta enerjili
(ekstriizif) volkanizmalara 6rnek olarak verilebilir. Kaldera duvarlari trakitik ve riyolitik lavlardan
olusmakta ve lavlarin tistiinde ana ignimbiritik akintilar yer almaktadir. Koni olusumunun maksimum
seviyeye ¢ikmasmin ardindan yiiksek enerjili “Pliniyen Patlamalarin’ meydana geldigi ve hemen
ardindan onlarca km™lik bir alanda yayilan ignimbirit akintilarinin egemen oldugu gériilmektedir. Bu
yerlesimden sonra pomza geri diisiis olusumlari meydana gelmistir. Ignimbirite eslik eden pomza
diistiglerinin kalderanin dogu kanadinda yaygin olmasi piiskiirim kolonunun geometrisi ve o dénem
hakim riizgar yoniine isaret etmesi agisindan onemlidir. Koni olusumunu kaldera kuzeyinde hakim
228
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bazaltik skorya akislari ile tamamlamis, bu akislarin sahadaki yerlesim 6zellikleri, yapi-doku iliskileri
ve mineral kompozisyonu gz oOniine alindiginda orta enerjili piiskiirimler sonucu olustuklari
diistiniilmektedir. Ignimbirit akislari ve pliniyen piskiriimlerin - ardindan litostatik basinca
dayanamayan koni geriye ¢okmiistiir. Bu olayin ardindan Kaldera sonrasi evre olarak bilinen yeni bir
siire¢ baglamistir. Bu siirecte yine ug iyelere ait lav ve piroklastit trlnler gézlenmistir. Kaldera
olusumundan belli bir siire sonra olusan krater golii ile magma etkilesimlerinin sonucu “Hidrovolkanik
Piskiiriimler’ meydana gelmistir. Bol gaz bosluklu vitrofir riyolit lav ¢ikislari, piroklastik yayilim
olusumlart bu siirecin etkilerini gostermektedir. Kaldera'nin kuzeyindeki Nemrut Kirig tzerinde
pliniyen puskiriimler devam etmis ve parazitik bir koni olusturmustur. Ancak belirli bir siire sonra
koni tizerinde ¢okmeye bagli olarak kiigiik bir krater gelismistir. Bu puisklriimiin ardindan geg evre
olarak isimlendirdigimiz vitrofir riyolit lavlar ¢ikis yaparak parazitik koni gelisimini tamamlamistir.
Acilma ¢atlag: iizerinde ve parazitik koni cevresinde {ilkemizde bilinen en son lav akislari meydana
gelmistir. Bu lavlar enerjisi dusiik (effiizif) ve Aa lav akis tipindedir. Patlama tipi ise daha ¢ok ‘Fissiir
Tip’ volkanik faaliyetlerde gozlenmektedir.

Anahtar Kelimeler: Nemrut Stratovolkani, Patlama Tipleri, Fiziksel Evrim

ABSTRACT

The Nemrut Stratovolcano erupted a large variety of volcanic products (lava+pyroclastic) extending
between the acidic and basic end members of volcanism during its long geologic history. These
products occurred under different type of dynamic forces and different eruption types. In order to
evaluate the dynamic forces of eruptions types, information on the number of parameters comprising
textural and physical properties, magma composition and viscosity as well as the lateral extent of the
volcanism is a necessity.

The physical evolution of Nemrut Stratovolcano is considered in terms of three phases, which are here
defined as precaldera, postcaldera and late phases. The precaldera phase consist of basaltic lavas and
trachitic ignimbrite flow in Bitlis Valley with trachytic and basaltic activities at northwest of caldera.
Basaltic lavas filled up the Bitlis Valley completely and extended southwards as far as to the town of
Baykan (Siirt). The region was subjected to a N-S directed compression to be followed by N-S directed
extension during Quaternary leading to the formation of extensional fissures and the associated
volcanism. The basaltic lavas, the first products of the Nemrut volcanism, have low energy (effuzive).
The block lavas with thicknesses reaching up to 25-30 meters are characterized ‘Aa lava type’
especially observed at ‘Hawaiian type Volcanism’. The trachytic ignimbrite flows are considered to
have resulted from high energy (explosive) eruptions. However the data relating to the formation of an
old caldera associated with this explosive eruption appears to be inconclusive. The trachyitic lava
extrusions at the northwest side of the caldera are of moderate energy and the basaltic lavas show
blocky structure.

The scoria layers that formed at the south of the caldera during at cone building are generally
associated with Stromboli type eruptions. In our opinion occurred the scoria cone has been subjected
to considerable erosion. While basaltic-trachyandezitic lavas outflowing from an extensional fissure to
the south of the caldera, the trachyitic-rhyolitic domes that developed around the caldera at very large
volumes represent examples of moderate energy type of volcanism. The caldera rim is made up of
trachyitic-rhyolithic lavas and about the lavas lies the main unit of ignimbrite flows which indicate
high energy eruptions following cone building. After the cone building having reached to a maximum
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level, high energy Peleean type eruptions occurred and the ignimbrite flows became dominant,
covering tens of square km in the nearby area. Following this, pumis fall deposits formed. The
extensive distribution of the pumis fall deposits at the eastern side of caldera and the geometry of
eruption column are of particular importance since they indicate prevalent wind direction at the same
time of their formation. Cone building has been completed with mainly basaliic scoria flows ar
northern side of the caldera. Considering the characteristic features of the distrubution of the scoria
flows in the area as well as their structural-textural relationships together with mineral composition,
these flows are considered to have resulted from moderate energy eruptions. Following the ignimbrite
flows and Peleean eruptions the cone that had formed collapsed due to failure resulting from litho-
static pressure. Following the caldera collapse a new process, which is defined here as a post caldera
phase, began. During this phase, various types of lavas and pyroclastics representing end members of
the volcanism formed. During this phase the intereaction between the creater lake, which Sformed after
a time elapsed following the caldera formation, and the magma led to hydrovolcanic eruptions.
Vitrophiric-rhyolithic lava extrusions with a large numbers of gase cavities and pyroclastic surge
deposits indicate the effect of these processes. Continued peleean eruptions along the Nemrut Fault, to
the north of the caldera, led to the formation of a parasitic cone that a small crater resulting from
collapse has developed after a while. After this vitrophyric-rhyolitic lavas, which named as late phase
continued to extrude and the development of the parasitic cone were finalized. The latest known lava
flows in Turkey have occurred around the parasitic cone and along the extensional fissure. These lavas
have low energy (effusive) and are of a lava type of Aa, whereas these eruptions are mainly associated
with ‘Fissure Type’ volcanic activity.

Key Words: Nemrut Stratovolcano, Type of Eruption, Physical Evolution
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Golliidag ve Acigol volkanik kompleksleri Nevsehir’in giinevbatisinda yer alan, Orta Anadolu’da

asidik driinler vererek etkin olmus iki 6nemli merkezdir. Her iki kompleks de birbirine benzer siiregleri
yasamuslar, ¢esitli piroklastik tirtinlerle, kaldera ve dom gibi morfolojik sekiller olusturmuslardir.

Yoredeki piroklastitlerde yapilan kimyasal, mineralojik ve yaslandirma ¢alismalari ile yeni ve énemli
bir tefrastratigrafik ¢ati olusturulmustur.

Golludag volkanik kompleksi, Alt Pleyistosen’den (1,48 My.) Orta Pleyistosen’e (0,44 My.) kadar,
Acigdl volkanik kompleksi ise Orta Pleyistosen’den (0,18 My.) Alt Holosen’e kadar etkin olmustur.
Her iki kompleksde de volkanik etkinlik kaldera olusumu o6ncesinde, sirasinda ve sonrasinda
goriilmekte olup, ¢ikardiklart driinlerle bolgede, morfolojik ve ortamsal degisikliklere neden
olmuslardir.

Kaldera oncesi volkanik etkinlik kii¢tik ve sinmirli piroklastik etkinlikleriyle baslamis, eski topografyayi
ve yorede yer alan akarsu-g6l ortami ¢okellerinin tizerini drtmiistiir.

Kaldera sirasindaki etkinlikler ise ¢ok yogun olarak 6nemli miktarda piroklastik piskiirmelerle
yasanmistir. Bu piroklastitler yoredeki daha eski kayaglari ortmiis, vadileri ve cukurluklari
doldurmustur.

Kaldera sonrasi etkinlikler ise yersel riyolitik dom ¢ikislart ile kendini gostermektedir. Bu donemde
freatomagmatik etkinlik yasanmis, maarlari ¢evreleyen tiif halkalart olusmus ve i¢lerinden domlar
yitkselmistir. Domlarin etrafina obsidiyen dayklart yerlesmistir. Kaldera sonrasinda yiizeyleyen
trtinlerle  kaldera sirasindakiler karsilastirildiginda.  ¢ikan  {riinlerin - miktarlarinda  azalma
gorlilmektedir.

Golludag ve Acigdl komplekslerine iliskin volkanik faalivetiere yorede bazaltik ve andezitik bir
volkanizma da eslik etmistir. Bazik karakterli bu volkanizma stromboliyen ve maar tipi piikiirmeler
olarak bdlge icersinde yer almaktadirlar.

Bolgede yer alan obsidiyenler Paleolitik ve Neolitik donemlerde isletilmis olup, bu arkeolojik seviyeler
Acigdl kompleksine ait riyolitik tefralar tarafindan Srtiilmistur.
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ABSTRACT

Golliidag and Acigol complexes two important centers of Central Anatolia that were active by giving
acidic products are located S-SW of Nevsehir. They had similar activities, gave various pyroclastic
products and produced morphological shapes as caldera and dome.

Mineralogical and geochemical analyses and dating study allow us to establish a new
tephrastratigraphical framework.

Golliidag Volkanic Complex had been active from lower Pleistocene (1,48 Ma.) to middle Pleistocene
(0,44 Ma.) and Acigol Volcanic Complex had been active from middle Pleistocene (0,18 Ma.) to
Holocene. These complexes have three main types of activity: pre, syn-, and post caldera.

Pre-caldera activity began with small and limited pyroclastic activity, which covered paleotopography
and fluvio-lacustrine sediments.

Syn-caldera activities were experienced very instensively by large amount of pyroclastic eruptions.
These pyroclastic products covered former rocks and filled valleys and depressions.

Post-caldera activities can be seen as local rhyolitic dome intrusions. In this period there had been
[freatomagmatic activity producing tuff rings around the maar in which domes were intruded. Obsidian
dikes were located around domes.

In comparison with syn-caldera activities the volume of pyroclastites deposited during the post-caldera
period were reduced.

There also was a basaltic and andesitic volcanism in this area together with the Golliidag and Acigol
acidic volcanism. This volcanism which has a basic character, is located in the region as strombolian
and maar type eruptions.

During the Paleolithic and Neolithic times, man used obsidian to make tools that were of great
importance to them. This archelogical material was covered by Acigdl rhyolithic tephra.

[§9)
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Orta Anadolu’da Nevsehir bati ve giineybatisinda Kuvaterner yasta bazik ve asidik karakterli volkanik
trtinler yer almaktadirlar. Asidik volkanik etkinlik, Gélliidag yoresinde 1.700.000 yil ile 444.000 yil

arasinda goriiliirken, Acigol yoresinde 180.000 ile 12.000 yil arasinda gériilmektedir. Bazik volkanik
etkinlik ise 1.350.000 yil ile 32.000 y1l arasinda izlenmektedir.

Asidik volkanizma, silisik kalderalar, maarlar ve domlar seklinde yapilar olustururken, degisik tiirde
piroklastitler, riyolitik lavlar, camsi perlitler ve obsidiyenler ile temsil olunurlar. Lavlar, vitrofirik
dokuda olup, fenokristal olarak, plajiyoklas, kuvars, sanidin, hornblend, biyotit minerallerini
icermektedirler. Kriptokristalen ve camsi hamur maddesinde yer yer biyotit, hornblend ve piroksen
mikrolitleri bulunmaktadir. Perlitler, sferolitik dokuda olup, camsi hamur, feldispat mikroliti ve pek az
da biyotit kristalleri igerirler. Obsidiyenler ise, bazen akma yapisi, bazen de bantli bir yapi gosterirler.
Feldispat  (albit ve oligoklas) fenokristalleri ile biyotit, feldispat ve hornblend mikrolitlerinden
meydana gelmislerdir.

Bazik volkanizma, stromboliyen tipi ciiruf konileri ve maarlar seklinde goriilmekte olup, gesitli tiirde
piroklastitler ve lav akintilari ile temsil olunmaktadir. Bazik lavlar, porfirik, hyalopilitik porfirik
dokulu olup, fenokristalleri plajiyoklaz, olivin ve klinopiroksen olusturur. Hamur intergraniiler dokuda
olup. plajiyoklaz mikrolitleri ile aralarinda yaygin olarak piroksen ve yer yer ufak opak mineraller
igemektedir. Plajiyoklazlar genellikle temiz olup, bazilarinda zaman zaman bal petegi dokusu ve
kemirilmeler goriilebilmektedir. Bazik volkanizmanin farklilasma driinii olarak olusan andezitik
tiirdeki lavlar ise genel olarak porfirik, hiyalopilitik dokulu olup, akma dokusu gdsteren camsi hamurda
plajiyoklaz mikrolitleri ile az olarak ufak piroksen kristalleri akma yoniinde dizilmis olarak
izlenmektedir. Mikrofenokristal olarak izlenen plajiyoklazlarin bir kismi tozlu plajiyoklaz seklinde
olup az miktarda klinopiroksen ve gaz boslugu icermektedirler.

Yorenin Kuvaterner volkanizmasi genel olarak kalkakalen nitelikli olmakla beraber bazi bazik
volkanizma Uriinleri alkali nitelikler tasimakta ve tiim bazaltlar levha i¢i bazaltlar ile benzer dzellikler
gostermektedirler.
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ABSTRACT

Products of basic and asidic volcanism of Quaternary age occur in the western and southwestern area
of Nevsehir, Central Anatolia. Acidic volcanic activity in the Golliidag area lasted between 1.7 Ma and
444 ka, whereas in the Acigol area it occurred between 180 and 12 ka. Basic volcanism became active
between 1.35 Ma and 32 ka.

Acidic volcanism , which formed features such as silicic calderas, maars and domes, is represented by
varied types of pyroclastics, rhyolitic lavas, perlites and obsidians. Lavas are of vitrophyric texture
and as a phenocrysts they comprise plagioclase, quartz, sanidine, hornblende and biotite. Biotite,
hornblende and pyroxene microlites are partly found within the cryptocrystalline and glassy
groundmass. Perlites are of spherolithic texture and comprise glassy groundmass, feldspar microlites
and rare biotite crystals. The obsidians, in some cases, show a flow structure or a banded structure
and are made up of feldspar phenocrysts (albite and oligoclase ) together with biotite, feldspar and
hornblende microlites.

Basic volcanism, which is characterised by strombolian-type scoria cones and maars, is represented
by avariety of pyroclastics and lava flows. The basic lavas are of porphyritic, hyalopilitic and seriate
porphyritic in texture and their phenocrysts are formed of plagioclase, olivine and clinopyroxene. The
matrix is of intergranular type and contains plagioclase microlites with abundant pyroxene and some
rare small opaque minerals. The plagioclases are generally clean, some of which, in some cases, may
display honeycomb structure and embayed forms. However the andesitic type lavas, resulting from the
diffrential product of the basic volcanism, are of porphyric, hyolophylitic texture in general and, in
their glassy matrix showing flow stucture the plagioclass microlithes and some small pyroxene
crystalls are observed as aligned parallel to the flow direction. Some of the plagioclass minerals,
which are observed as a micro phenocrysts, are composed of dusty plagioclass and contain small
amounts of clinopyroxene and air bubbles.

Although the Quaternary volcanism of the area is generally of calcalkaline in character, some of the
basic volcanic products show alkaline characteristics and all of the basalts in the area show similar
features to those of the within plate basalts elsewhere.
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Sivas-Malatya-Erzincan arasindaki bolge Tiirkiye'nin en 6nemli demir provensi olup buradaki
cevherlesme, magmatizma ve tektonizmanin birbirleri ile iliskileri 2003 ytlinda MTA Genel
Midurligi'niin  yiiriittiigii Asidik Magmatizmaya Bagli Maden  Yataklari Arastirmalari  projesi
kapsaminda ¢alisiimig ve bolgenin jeodinamik evrimi ile ilgili yeni gorisler olusturulmustur.

Demir cevherlesmesi ve cevherlesme ile yakindan iliskili Kretase-Paleosen yash granitoyidler ve diger
magmatik kayaglar Divrigi bolgesinde kuzeydogu-giineybati dogrultulu, yaklasik 70 km uzunlugunda
bir kusak iginde bulunur. Kusagin batisinda, Pinargdzii civarinda manyetitli demir cevherlesmesi
bazaltlarla birlikte volkanoklastik birimler icinde goriiliirken daha doguda, Dumluca ve Divrigi A-
kafa'da demir cevherlesmesi, skarn mineralleri ile birlikte diyorit, kuvars-diyorit ve tonalitlerle i¢ ice
ve onlarla jenetik olarak yakindan iliskili olarak gozlenmistir. Demir cevherlesmesi ayni kusak icinde,
Alacahan, Divrigi B-kafa ve Akdag'da bol silislesme ile birlikte hematitli zonlar icinde gelismistir.

Divrigi bélgesindeki ana magmatizma-cevherlesme kusagi Gedikbasi'nin dogusunda yaklasik 20 km
glineydoguya dogru kaymis olarak; Catli, Bizmisen ve Ili¢ (Erzincan) civarinda daha ¢ok kuzeybati-
glineydogu yonlii zonlar seklinde, kuzeydoguya dogru 25-30 km devam etmektedir. Yitim zonu ile
iligkili kusaklarda, 6rnegin Kesikkoprii-Kirikkale arasinda (Dogan, 2002) magmatik kusagin bu sekilde
yer degistirmesi olagandir. Demir cevherlesmesi ile diyorit, kuvars-diyorit ve tonalitik magmatizma ve
silislesme arasinda yakin jenetik iliski kusagin bu bdliimiinde daha da belirgindir.

Granodiyoritler ve granitler demir cevherlestirmesi olusturan alkali elementlerce fakir magmatizmadan
(gabro, diyorit, tonalit) daha genctir ve ana kusagin daha dogusunda genis alanlarda yiizeylenir.
Bolgede bulunan Cu, Pb, Zn, Au gibi baz ve degerli metal iceren porfiri, damar ve skarn tip yataklar
daha ¢ok bu tiir kayaglarin subvolkanik fazlari ile iliskilidir.

Ana magmatik kusagin yalmiz Divrigi béliimiinde, Yellice, Dumluca, Kayacitk (Murmana) ve
Gedikbasi (Karakeban) civarinda genis alanlarda yiizeylenen ve daha cok monzonitlerle temsil edilen
alkali magmatik kayaglar intriizyonun son asamasinda olusmustur. Bu tiir kayaclarla iliskili olarak ¢ok
zayif bazi hematit ve turmalin olusumlart disinda herhangi bir cevherlesmeye rastlanmamistir.

Sengdr ve Yilmaz (1983)’a gdre Dogu Anadolu’da Miyosen'e kadar levhalarin birbirlerine
yaklagmalari ¢ogunlukla okyanus tabanlarinin yitim zonlarinda tiiketilmesiyle karsilanmistir.
Genellikle jeokimyasal yontemler kullanarak onceleri yay magmatizmasi olarak tanimlanan Divrigi
bolgesindeki granitoyitler ( Keskin, 1991; Avci ve Boztug, 1993) ayni arastirmacilar tarafindan daha
sonra (Boztug ve dig., 1997) ¢arpisma sonrasi granitoyidleri olarak tanimlanmistir.
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Divrigi bolgesindeki magmatizma ve cevherlesme Neotetis okyanusu icinde tabaninda metamorfik
kayalar bulunan adalarda ve bu adalarin kenarindaki ofiyolit dilimleri i¢inde meydana gelmis olup
diinyadaki diger ada yayr yitim zonlari ile benzer ozellikler gdstermektedir. Magmatizma ve
cevherlesmenin belli yonde uzanim gésteren kusaklar icinde bulunmasi; toleyit, kalk-alkali ve alkali
karekterde magmatik kayaglar; kalsik manyetit skarn, porfiri Cu-Au ve damar tipi Pb-Zn yataklarinin
varhgr ada yay1 yitim zonlarinin en 6nemli 6zelliklerindendir.

Yaklagik 50 km giineyde, Malatya-Hekimhan-Hasangelebi ve civarindaki demir yataklari siyenit ve
trakit gibi alkali kayaglarla yakin jenetik iliskide olmalari, yiiksek Ti ve Cu oranlari ve bol skapolit
minerali igermeleri nedeni ile Divrigi bélgesindeki demir yataklarindan farklidir. Ayrica Hekimhan
bélgesinde 6,5 km derinlige kadar uzandigi tespit edilen siddetli bir bolgesel manyetik anomalinin
varligr (Tufan, 1995) da bu yoredeki alkali magmatizma ve demir, bakir, altin, titan, florit
cevherlesmesinin (demir oksit-bakir-altin tipi yatak) alttaki bir manto sorgucu (sicak nokta) ile iliskili
olabilecegine isaret eder. Bununla ilgili olabilecek 1s1 akisi anomalisi, Nevsehir yakinlarinda da oldugu
gibi (Dogan, 2003), levhalarin daha sonra batiya dogru olan hareketleri nedeni ile onlarca km doguda
goziikmektedir.

Ozet olarak Alacahan-Divrigi-Gedikbasi ve Gatli-Ili¢ arasindaki magmatizma ve cevherlesmenin ada
yayr yitim zonu karekterinde oldugu, Hekimhan-Hasancelebi civarindaki magmatizma ve
cevherlesmenin ise bir manto sorgucu ile iligkili olabilecegi sonucu varilmistir.

ABSTRACT - 1

The area between Sivas-Malatya-Erzincan is the most important iron province of Turkey. The relations
of magmatism, mineralisation and tectonism were studied under a MTA General Directorate project,
the researches of ore deposits related to the acidic magmatism, and new conclusions have been
developed about the geodynamic evalution of the region.

Iron mineralisation and Cretaceous-Paleocene granitoids and other magmatic rocks closely related 1o
the ore mineralisation in Divrigi region are placed in a 70 km long and northeast-southwest extended
belt. At the western part of the belt, around Pinargozii the magnetite ore is together with basalts in a
volcanoclastic formation. At the more eastern part, around Dumluca and Divrigi A-block, the ore is
with skarn minerals and diorite, quartz-diorite and tonalites, showing close genetic link to each other
(Dogan, 2004). The iron mineralisation in the same belt were formed as hematite-rich zones with
extensive silisification around Alacahan, Divrigi B-block and Akdag.

The main magmatism-mineralisation belt of the Divrigi region appears to be shifted about 20 km
towards southeast at the east of Gedikbasi and it extends about 25-30 km northeastwards, usually as
northwest-southeast extended zones around Catli, Bizmisen and Ili¢ (Erzincan). Arc related belts, for
example the belt between Kesikkorii and Kirikkale (Dogan, 2002) also show this kind of shifts. The
close genetic relationship berween iron mineralisation and diorite, kuvars-diorite and tonalite and
silisification is more obvious in this part of the belt.

Granodiorites and granites are younger than alkaline-poor magmatism (gabro, diorite, tonalite) which
was responsible from the mineralisatior. and they widely outcrop in the eastern part of the main belt.
Porphyry, vein and skarn type of base and precious metal deposits (Cu, Pb, Zn, Au) in the area are
related to the subvolcanic phases of these rocks.

The alkaline magmatic rocks, usually represented by monzonites, outcropped in wide areas only in the
Divrigi part of the main belt, around Yellice, Dumluca, Kayactk (Murmana) and Gedikbasi and they
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are the youngest intrusions. No ore mineralisations, apart from some very week hematite and
turmaline, have been observed together with this kind of rocks.

According to Sengor and Yilmaz (1983), the approach of plates until the Miocene was generally
compensated by the consumption of oceanic basements through subduction. The granitoids in Divrigi
region are first described as arc granitoids by generally using geochemical methods (Keskin, 1991
Aver ve Boztug, 1993). However, the same rocks are latter defined as post-collisional granitoids by the
same researches (Boztug et al., 1977).

The magmatism and mineralisation in Divrigi region developed in islands containing a metamorphic
basement and in ophiolitic slices nearby in the Neo-thetis ocean. They show similar features to the
other island arc subduction zones. Presence of the magmatism and mineralisation belts extending in
certain directions; magmatic rocks in tholeiite, calk-alkaline and alkaline character; calcic magnetite
skarn, porphyry Cu-Au and Pb-Zn veins deposits are some of the important features of the island arcs.

At about 50 km south, around Malatya-Hekimhan-Hasangelebi, the iron deposits are different than
those at Divrigi region in regard to their close genetic link to alkaline rocks such as syenite and
trachyte, high contents of Ti and Cu and abundant scapolite. Besides, presence of very high regional
magnetic anomaly down to 0.5 km beneath Hekimhan (Tufan, 1995) may also indicate that the reason
for alkaline magmatism and iron, copper, gold, fluorite mineralisation (Fe oksit-Cu-Au type deposit) in
the area is the activation of a mantle plume (hot spot). The possible related heat flow anomaly appears
10 be several tens of km at the east, similar to that near Nevsehir (Dogan, 2003), possibly because of
the westwad movements of plates afterwards.

As a conclusion, the magmatism and mineralisation between Alacahan-Divrigi-Gedikbasi and Catli-
Ih¢ are in island arc subduction zone character and that around Hekimhan-Hasancelebi may be
formed by a mantle plume.
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Menderes Masifi’ nin kuzey kanadi boyunca Menderes Masifi ve [zmir-Ankara Zonu’ na ait farkh
birimleri kesen Simav Magmatik Kompleksi, Simav (Kiitahya) ¢evresinde yaklasik KB-GD uzanan bir
hat boyunca dizilmis, KD-GB uzaniml harita griintiisii sunan Egrigoz, Karakoca, Camhik Pliitonlar:
ve bunlarin yarivolkanik ve volkanik esdegerlerinden olusur. Simav Magmatik Kompleksi jenetik
olarak; plutonik faz, volkanik faz ve subvolkanik faz kayalarindan yapilidir. Plutonik fazi olusturan
granitik kiitleler, Egrigéz Graniti, Karakoca Graniti ve Camlk Granitidir. Volkanik fazi olusturan
lavlar, Catak volkanikleri olarak adlandirilmistir. Plutonik ve volkanik faz kayalarint kesen aplitik ve
pegmatitik dayklar ise Simav Magmatik Kompleksi’nin subvolkanik fazini temsil eder.

Egrigéz, Karakoca Pliitonlari genis alanlarda, homojen mineralojik ve dokusal 6zellikler gosterirler ve
granitik-granodiyoritik mineralojik bilesim sunarlar. Pliiton kenarlarinda 2-50 m kalinlikta bir kenar
zonu boyunca ince taneli holokristalin dokulu, hafif foliasyon ve lineasyon kazanmis
mikrogranitlerden, iri taneli holokristalin dokulu granitlere dereceli olarak gecilir. Yankayadan
kopartilmis 10-100 cm biiyiikliikte metamorfik kaya parcalari dokanaga yakin kesimlerde yaygin
olarak gdzlenir. Egrigz ve Karakoca Granitlerinin orta kesimlerinde Menderes Masifi’ ne ve izmir-
Ankara Zonu’ na ait kayalarin gozlendigi “Roof Pendant” yapilari, kenarlari aplitik dayklarla kesilmis
olarak, bulunur. Camlik Graniti, Simav Magmatik Kompleksi i¢inde en batida yeralir ve pliitonun bati
kenarinda Catak volkanikleri olarak tanimlanan, ayni magmatizmanin iriini, riyolitik-riyodasidik
lavlar granitik pliitonu Gstler. Bu bolgede riyolit-granit dokanag aplitik ve riyolitik dayklar ve
yarivolkanik stoklar tarafindan kesilmistir.

Simav Magmatik Kompleksi® ni olusturan pliitonik, volkanik ve yarivolkanik kayalarin kimyasal
bilesimleri, hepsinin birbirleriyle kokensel iliskili olduklarint ve benzer magmatik evrim gecirdiklerini
gosterir. Egrigdz, Karakoca ve Camlik granitleri, jeokimyasal olarak granit, granodiyorit, monzogranit
bilesimlidirler ve I tipi, kalk-alkali karekterlidirler. iz element ve nadir toprak element bilesimleri
Simav Magmatik Kompleksini olusturan plutonik ve volkanik kayalarinin, kitasal kabuk kokenli bir
magmadan tirediklerini ve orojenez sonrasi olustugunu gésterir. Plutonlarin, negatif Eu, Sr, Nb
bilesimi ve Agir Nadir Toprak Elementleri arasindaki diizenli iliski, kitasal kabuk kokenli magmanin
diisiik basing kosullarinda kristallestigini isaret eder. Jeokimyasal verilerle beraber., granitlerin volkanik
esdegerlerinin bulunmasi ve volkaniklerin granitlerle gegisli olusu, roof pendantlar, granitlerin kenar
zonlarinda mikrogranitlerin, dayklarin ve anklavlarin yer almas, kompleksi olusturan granitlerin sig
yerlesimli olduklarini gdsterir.
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Simav Magmatik Kompleksi. Maastrihtiyen-Daniyen (?) sonrasi, izmir-Ankara Zonu birimlerinin
Menderes Metamorfikleri iizerine tektonik olarak yerlesimi sonrasinda gelismistir. Erken Miyosen’de
K-G yénlii sikisma sonucunda gelisen zayiflik zonlarina verlesen granitik kiitleler kabugun sig
kesimlerine izinli (permissive) yerlesim mekanizmasiyla yerleserek Menderes Metamorfiklerini ve
Izmir-Ankara Zonu kayalarini kesmistir. Kompleksin Geg Oligosen-Erken Miyosen yaslt kokensel
olarak es volkanikleri, Menderes Metamorfiklerini ve Izmir-Anakara Zonunu ortmiistiir.

ABSTRACT

Along the northern margin of the Menderes Massif, the different units of Mendres Massif and Izmir-
Ankara Zone are intruded by the Simav Magmatic Complex which display NE-SW-directed map view
and consist of Egrigoz, Karakoca and Camlik plutons with their subvolcanic and volcanic equivalents.
Simav Magmatic Complex is formed by the products of genetically related plutonic, volcanic, and
subvolcanic phases. The granitic bodies of the plutonic phase are Egrigoz Granite, Karakoca Granite
and C'amlik Granite. The lavas forming the volcanic phase are named the Catak volcanics. Aplitic and
pegmatitic dykes cut the plutonic and volcanic rocks.

Egrigoz and Karakoca plutons show homogeneous minerological and textural characteristics and are
granitic and granodioritic in composition. The outer zone of the plutons are characterized by the 2 to
50 m-thick, slightly foliated and lineated microgranites. From the microgranitic outer zone to the
central parts, rocks change gradationally into the coarse holocrystalline-textured. 10-100 cm. sized
metamorphic rock fragments, which are snapped from the host rocks, are widely observed close to the
boundary. In the central parts of the Egrigoz and Karakoca plutons, ‘The Roof Pendant’ structures,
defined by the huge outcrops of Menderes Massif and the Izmir-Ankara Zone, are cut by the aplitic and
rhyolitic dykes of the Simav Magmatic Complex. The Camlik Granite takes place in the westernmost
side of the Simav Magmatic Complex. In the west side of the pluton, granites are overlain by the
rhyolitic-rhyodacidic equivalents of the same magmatism that are called Catak volcanics. Boundary
between the Catak volcanics and Camlik Granite is cut by the aplitic, rhyolitic dykes and stocks of the
same magmatic activity.

The chemical compositions of the plutonic, volcanic and subvolcanic rocks of the Simav Magmaric
Complex indicate that they are genetically related to each other and evolved Sfrom the same magma.
Geochemically, Egrigoz, Karakoca and Camlik granites are granite, granidiorite and monzogranite in
composition, I-type and calk-alkaline in character. The trace element compositions indicate that the
rocks of the Simav Magmatic Complex evolved from the continental crust ori gin and emplaced in post
orogenic tectonic setting. The flat trend of the heavy rare earth elements and negative anomalies in
Eu, Sr, and Nb point out the crystalization of the crustal magma under the low pressure conditions.
Besides the petrographic and the geochemical data, the presence of the volcanic equivalents of the
granites with graditional boundary, roof pendants, microgranitic outer zone of the granite bodies with
dykes, and the enclavas from the country rocks all indicate that the Simav Magmatic Complex
emplaced in shallow levels of the crust.

Emplacement of the Simav Magmatic Complex followed thrusting of the Maastrichtian-Danian (?)
Lzmir-Ankara Zone over the Menderes Metamorphics. The Latest Oligocene-Early Miocene, Post
Orogenic granites of the Egrigiz Magmatic Complex that cut both Menderes Massif and Izmir-Ankara
Zone, intruded permissively into the weakness zones in very shallow crustal environment and the
genetically-related Latest Oligocene-Early Miocene volcanic equivalents of the plutons overlie both
Menderes Metamorphics and Izmir-Ankara Zone.
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Jeokimyasal ve mineralojik yontemler kullanilarak Truva'da Tung Caginda yapilan ¢émlekgiligin
kokeni sinirlandirilarak nitelendirilmistir. Truva ¢Omlekgiliginin kokenini ortaya ¢ikarmak amaciyla
yapilan ilk adim, Truva’daki yerel ¢omlekgilik atolyelerinde kullanilan ham malzemenin tanimlanip
jeokimyasal karakterinin belirlenmesidir. Bu yiizden Truva ¢omleklerinin bu nitelikleriyle yerel kil
kaynaklarinin karsilastiriimasi, bélgede iiretilen ve thrag edilen ¢omlekler arasinda bir ayrim
yaptlmasina izin verir. Kimyasal ve izotop bilesimleri birkag Truva Tung Cagi ¢omlek grubunun
yorede yapildigini, bazilarinin taklit, bazilarinin da Miken ¢Omlekleri oldugunu géstermistir.

Anadolu’da mermer yataklari yaygin oldugundan dolayr Truva yapilarinda kullanilan mermer insaat
malzemesi degisik yerlerden gemilerle getirilmigtir.  Kokenini  agiklamak amaciyla  Biga
Yarimadasi’ndaki ve diger Anadolu vyataklarindaki mermerlerde sistematik orneklemeler ve
incelemeler yiiriitiilmistiir. Yapitaslari ile eski tas ocaklarindaki yapitaslar arasindaki karsilastirma
bize ana yapi taslarinin Biga Yarimadasi'ndan ve Marmara Denizi cevresindeki alandan, bir kisminin
da Ege adalarindan geldigini kanitlamaktadir.

Eski ¢aglarda tim Akdeniz cevresinde yapi malzemesi olarak Ezine yakinindaki Kestanbol
Intriizyonunun kullanildigi arkeolojik arastirmalarla desteklenmistir. Kuvars — monzonit sadece optik
olarak ¢ekici olmayip, ayni zamanda dekoratif bir yapi malzemesi olacak dl¢iide ¢ok iyi jeoteknik
oOzelliklere sahiptir.

ABSTRACT

The Bronze Age pottery of Troy has been characterised with geochemical and mineralogical methods in order to
constrain the provenance of imported pottery wares. The first step in the attempt to determine the provenance of
Trojan pottery was the identification and geochemical characterisation of the raw material used by local pottery
workshops in the Troad. A comparison of these characteristics of the Trojan pottery with those of local sources of
clay, therefore, allows for a distinction between locally produced and imported pottery. The chemical and
isotopic composition indicates that several groups of Troy Bronze Age pottery are of local Trojan production,
some are imitations and some of the Mycenaean pottery has been imported.

The marble building material for the monuments of Troy could have been shipped from various areas
since deposits of marble are widespread in Asia Minor. In order to clarify the provenance, systematic
sampling and investigation of marble from the Biga peninsula and other Anatolian deposits were
carried out. Comparison between the buildin g stones and those from ancient quarries provides
evidence for the origin of the main building stones from the Biga peninsula and from the area around
the Marmara Sea, but some stones derive from Aegean islands.

The use of the Kestanbol Intrusion near Ezine as construction material all around the Mediterranean
Sea in ancient times underlines its importance for archaeological investigations. The quartz-monzonite
is not only optically appealing, but also has very good geotechnical properties favouring its use as a
decorative construction material.
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Ankara iline bagh Camhdere ilgesi smnirlart iginde Tiirkiye'de simdiye kadar bilinmeyen zengin bir
taslasmis ormanin varligr durmaktadir.

Taslasmis orman agac¢larinin bulundugu yére, batida, Bolu, kuzeyde, Cerkes, Kursuniu, Ilgaz, doguda;
Cankiri, Sabanézii ve giineyde, Beypazari, Kazan, Cubuk yerlesim alanlariyla sinirlidir. Bélge tarihsel
siirecler i¢inde yasamis olan Galat halklarinin onuruna, ve jeolojik 6zelliklerine dayanilarak **Galatya
Masifi”” olarak anilmaktadir. Galatya Masifi Erken-Orta Miyosen yash (23-11 Milyon yil dncesi)
andezitik, dasitik, yer yer riyolitik, bazaltik tiif ve volkanik konglomeralardan meydana gelen volkanik
bir kompleks ve volkanik gereg iceren kumtasi, silttasi, kiltasi, seyl, tiifit yer yer linyit damarlar1 ve
silis merceklerinden olusan ¢ok kalin sedimanter, volkano sedimanter ve volkanik bir istiften yapilidir.
Taslasmis orman agaclarindan olusan bulgu alani, tamamen volkanik Griinlerden olusmaktadir ve bu
orman ilk yorumlarimiza dayanilarak Erken Miyosen’de (23-15 Milyon yil 6ncesi) gelismis olan ¢am
ve mese agaglarinin egemen oldugu karisik bir ormanin fosil kalintilaridir. 1lk belirlemelere gore
baskin olarak kok, govde ve dallardan olusmus ve bunlarin parcalanmis 6rnekleri 250-300 m
uzunlugunda bir zonda zenginlestigi belirlenmistir. Su anda egimli olan fosilli tabakanin egim
dogrultusunda bilimsel kazilar yapilirsa, tim kok, gdvde ve dallariyla birlikte bulunabilecekleri
ortadadir. Bu tiir bulgu alanlarinin diinyada benzerleri az sayidadir. Ornek olarak, literatiirden gok iyi
bilinen ve simdi bir agik hava miizesi olarak ziyarete a¢ilmis Amerika’daki Mezozoik yash taslasmis
orman fosilleri Midilli adasinda Erken-Orta Miyosen yasli, yine bir agik hava miizesine dontstiiriilmiis
taslasmis agaclar bulgu alanlar gosterilebilir.

Yukarida sinirlart ¢izilen “Galatya Masifi”nin birgok yoresinde daha onceki yillarda yapilan
calismalarda bir¢ok silisli zondan s6z edilmektedir. Ornegin Giivem, Yukari Camli kdyiinde isletilmis
ve glinimiizde terkedilmis linyit ocaginda da benzer taslasmis agag¢ parcalari bulunmakla beraber,
buniar Camlidere yoresindekiler kadar zengin olmamis ve agik hava miizesi olma 6zelligi ve niteligi
tagimamistir.

Jeolojik 6zellikler ve giizellikler tasiyan Camlidere yoresinin bu taglasmis orman floras: drnekleri bol
miktarda bulunmalari, ayrica nadir olarak bu denii zengin bulunmalari nedeniyle onlara bir agik hava
miizesi olma sifatini kazandirmaktadir.

Diger taraftan, bu orman florasi 2863 sayili Kiiltiir ve Tabiat varliklarint koruma kanununun jeolojik
devirlerde olusmus olmast ve Ozellik ve giizellikler bulundurmalari nedeniyle, deginilen yaziya
dayanilarak koruma altina alma &zelligi de gostermektedir. Bu alan dar kapsamda jeolojik koruma
alani (Jeosit) ya da genis alanlan kapsayacak tarzda jeoloji parki (Jeopark) olma 6zelligindedir.
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Yukarida yapilan agiklamalar baglaminda taglasmis  ormanin  bulundugu Camlidere (Ankara)
yoresindeki bu alanin bir agik hava miizesi olarak korunmak iizere koruma altina alinarak ve bu alanda
olusturulacak bir proje kapsaminda kazilar yapilarak tiim agac, govde ve koklerinin tiim gorkemiyle
ortaya ¢ikarilmasi ve bu 6rneklerin yerinde korunarak diinyadaki diger ornekleri gibi bir agik hava
miizesi niteligine kavusturulmasi gerekmektedir.

ABSTRACT

In Camlidere district of Ankara province there is petrified forest which is unknown until recent times.
The region including petrified trees and woods is a vast area bordered by Bolu in the west, Cerkes,
Kursunlu, Ilgaz in the north, Cankirt and Sabanézii in the east and Beypazari, Kazan and Cubuk in the
south. This region is called as Galatean massif which is commemorated by ruling Galatean people
during historic times. It is a portion of very thick sedimentary, volcanosedimentary and volcanic
succession which formed during Early — Middle Miocene (¢.23 — 11 million ), consisting of a volcanic
complex containing andesitic, dacitic, some rhyolitic, basaltic volcanics, tuffs and volcanigenic
conglomerates and sandstone, siltstone, claystone, shale, tuffite and several lignite veins and siliceous
lenses including volcanic materials.

Findings area including petrified forest trees is completely composed of volcanic products and as far
as we are concerned that this forest is a remnant of the mixed forest dominated by pine and oak trees
formed during Early Miocene (c. 2315 million years ago). According to our preliminary data, it is
dominated by roots, stems and branches and fragmented specimens of these enrich in a zone has 250~
300 meters long. It is apparent that if the scientific excavations are conducted in the trend of now
dipped fossiliferous layer, these tree fragments can be found completely together with their roots,
stems and branches. There are rarely these similar finding areas on the earth, Jor example in USA a
well-known Mesozoic petrified wood forest is now presented as an open air museum. Furthermore,
recenily there are also petrified forest areas which is converted to an open air museum, is similar age
with Camlidere findings area in Lesbos island of Greece.

However in many places of Galatean Massif outlined above previous works mentiond that there are
many siliceous zones. For example, in Giivem, Yukarigamli village there is a worked and now
abandoned lignite bed which has similar petriified tree fragments, these are never enriched like those
of with Camlidere region and have no feature of being an open air museum.

The specimens of this petrified forest flora of Camlidere region having appealing geological features
are abundant, in addition to this, it deserves to be an open air museum due to abundant presence of
Jfossils.

On the other hand, according to the article mentioned, this forest flora must be protected due to the
law numbered 2863 including formed during geological periods and had various features.
Geologically it has a feature of being a geological conservation area (geosite) or a geopark
comprising of vast areas.

In the context of explanations declared above, it is necessary that this area containin g abundant
petrified forest should be protected as an open air museum and all of trees and their portions should be
found and protected in-situ like similar examples on the earth.
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Cimento Uretiminde Klinker Mineralojisi ve Mikro Yapi- Doku
Ozelliklerinin Onemi

The Importance Of Mineralogic And Textural Analysis Of Clinker Samples In
Cement Production

Didem BENZER ve Yurdal GENC
H.U. Jeoloji Mithendisligi Bolimii, 06532 Beytepe- Ankara,
yeenc@hacettepe.edu.tr

0z

Cimento hammadde karigiminin yaklasik 1450°C’lik bir sicakliga kadar pisirilmesi ile elde edilen yari
mamul madde, klinker olarak adlandirilmaktadir. Klinkerlerin mineralojik bilesimleri, yapi- doku
ozellikleri, tane fraksiyonlarr, hammadde bilesenleri ve oranlari ile firin igi islemler tarafindan kontrol
edilmektedir. Bu nedenle, klinker mineralojisi ve yapi- doku ozellikleri belirlenerek ¢imento iiretim

sliregleri geriye doniik yorumlanabilmekte; boylece, iiretimde meydana gelen hatalari gidermeye ve
maliyeti diistirmeye yonelik bazi miidahaleler gerceklestirilebilmektedir.

Ayrica, klinker mineralojisi ve yapi- doku ozelliklerinin bilinmesi. ¢imento liretiminde en ¢ok enerji
tiiketiminin oldugu 6giitme asamalarindaki optimum 6giitme kosullarinin saptanmasi agisindan da
biiyiik onem arz etmektedir. Bu nedenle, bu calismada klinker mineralojisi ve yapi- doku ézellikleri ile
klinkerlerin kirilma dayanimlar: arasindaki iliskiler incelenmistir.

Bu amagla, ti¢ ayr1 ¢imento fabrikasindan (Adana, Yozgat ve Kazan Cimento Fabrikalari) temin edilen
bes ayri klinker 6rneginin, mineralojik bilesim ve mikro yapi- doku 6zellikleri arastiriimistir.

Klinker 6rneklerine, dnce, farkli fraksiyonlari elde etmek i¢in eleme islemi uygulanmistir. Elde edilen
farkli klinker fraksiyonlari {i¢ ayri asamada incelenmistir. Orneklerin, ilk olarak, iistten aydinlatmali
polarizan mikroskobu ile incelenmesi sonucunda mineral fazlari, faz boyutlari ve fazlar arasindaki
yapi- doku iliskileri belirlenmistir. Bu arastirmalar icin klinker &rneklerinin parlak kesitleri
kullanilmistir. Ikinci asamada goriintii analizi ile klinkerlerdeki minerallerin oranlari yiizde alan
cinsinden belirlenmistir. Uciincii olarak da mikroskopta saptanan mineral oranlari ve bu oranlardaki
bagil degisimler XRD yontemi ile kontrol edilmistir.

Bu incelemeler 1s1ginda klinker 6rneklerinde ana fazlardan alit, belit, aliiminat ve ferrit fazlari
saptanmistir. Tali bilesenlerden ise periklaz, serbest kireg, alkali stilfat gézlenmistir. Kirtlma davranimi
acisindan bakildiginda ayni klinker 6rneginin farkli fraksiyonlarinda klinkerin tane boyu ile kirtlma
dayanimi arasinda dogru bir iliski oldugu gozlenmistir. Bununla birlikte, farkli klinkerlerin ayni
fraksiyon araliklarinda porozite ve alit/ belit oranindaki artisin kirilma dayanimini azaltict yonde etki
ettigi belirlenmistir. Ayrica, sivi faz oranindaki artigin ve camsi yapinin varliginin kirtlmayi zorlastiran
diger etkenler olduklari bulunmustur.
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ABSTRACT

The semiproduct obtained by firing cement raw mixture approximately up to 1450°C is called clinker.
The mineralogic composition of clinkers is controlled by their structural- textural properties, grain size
[fractions, raw meal composition and ratio together with the kiln operations. Therefore, by determining
mineralogical and structural- textural properties of the clinker, cement production processes can be
interpreted backward and optimized.

Moreover, knowing these properties of the clinker is quite important to determine the optimum
grinding conditions, the operation where the maximum energy is consumed during cement production.
For this reason, in this study the relationship between mineralogical and structural- textural properties
of the clinker and its breakage behaviour is investigated.

For this aim, the mineralogical composition and micro-structural and, - textural properties of five
different clinker samples provided from three different plants (Adana, Yozgat and Kazan Cement
Plants) were examined.

Primarily, the sieving technique was applied to clinker samples to obtain different fractions. These
fractions were analyzed in three different steps. First, the samples are examined under polarizing
microscope and mineral phases, phase sizes and structural- textural relationship between phases are
designated. For these examinations polished sections of clinker samples are used. In the second step,
the modal mineralogic compositions of the clinker are determined by image analysis. Thirdly, the
results of these two steps are controlled by XRD analysis.

According to these examinations, alite, belite, aluminate and ferrite are the major phases. The minor
phases are periclase, free lime and alkali sulphate. When considering the mechanic features of the
clinker as a function of different fractions of the same clinker, a direct relation between the grain size
of the clinker and its breakage strength could be noticed. Besides, it was determined that increases in
porosity and ratio of alite to belite decreased the breakage strength of different clinkers within the
same fractions. Also, it was found that an increase in the proportion of the liquid phase and the
existence of a glassy structure were other factors which made the breakage harder.
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Pinarbasi (Yenisarbademli, Isparta) Terrarosa Olusumlarinin Tugla-
Kiremit Hammaddesi Olarak Kullanilabilme Ozelliklerinin Arastirilmasi

Investigation of usage properties of Pinarbagt (Yenisarbademli, Isparta)
terrarosa deposits as brick-tile raw material

Oya CENGIZ ve Abdullah UNSAL
Siileyman Demirel Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Boliimii
32260, Ciiniir-Isparta
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Pinarbasi terrarosalari, Bati Toroslar’da Isparta biiklimiiniin dogu kanadinda yer alan Yenisarbademli
ilcesinin kuzeyinde bulunur.

Bu ¢alismanin amaci, Akdeniz bélgesinin iklim kosullarinda gelisen Pinarbas terrarosa olusumlarinin,
Jeolojik, mineralojik ve jeokimyasal 6zelliklerini belirlemektir. Ayrica, terrarosa topraklarinin, tane
boyu dagilimi, pisme rengi, kuru, pisme ve toplu kiigiilme tayini, 6zgiil agirligi, yogrulma suyu, su
emme ve pisirilmis tuglanin sertligi gibi teknolojik 6zelliklerinden de yararlanarak tugla-kiremit
hammaddesi olarak kullanilabilirligi arastirilmistir.

Caligma alanindaki kaya birimleri, gri, siyahimsi-gri, kahverengimsi, yer ver kirik ve gatlakli,
genellikle karstik bosluklu, kristalize, dolomit ve dolomitik kiregtaglarindan meydana gelen Jura-
Kretase yasli Anamasdag formasyonu ile baslar. Bu formasyon iizerine orta-kalin katmanli, kirli beyaz,
agik gri-bejimsi, rudist yama resifli, erime bosluklu, Ust Kretase yash Seyrandag kiretasi uyumsuz
olarak gelir. Kuvaterner yasl terrarosa topraklart Seyrandagi kiregtasi {izerinde uyumsuz olarak
bulunur.

Calismanin amacini olusturan terrarosa olusumlari, yaklasik 1 km*lik bir alanda Pinarbasi mevkiinde
yiizeyler. Terrarosa sahada kirmizimsi, agik kahverengimsi ve bordomsu renklerde Anamasdag
formasyonunda yer alan karbonatli kayaglarin icerisindeki karstik ¢okiintii alanlarinda (genellikle
dolinlerde) ve kirik dolgularinda gézlenir. Terrarosa olusumlari, sahada 0.5 m ile 4 m arasindaki
kalinhklarda gézlenir ve muhtemel rezervi 9 800 000 ton’dur.

Arastirilan terrarosa topraklarinin XRD incelemelerine gére mineral parajenezinde, kuvars, illit,
kaolen, manyetit, hematit, albit ve mikroklin bulunur. Terrarosa olusumlarinin jeokimyasal
incelemeleri sonucunda, major oksit degerleri, %30-50 SiO,, %20-25 ALOx. %9-11 Fe-Os, %15 CaO
ve %2-3 diger bilesikler seklindedir.

Pinarbasi terrarosa olusumlarinin, arazi incelemeleri, mineralojik ve jeokimyasal ozellikleri ve
teknolojik analiz sonuglari (TS 4790’a gore), onun tugla-kiremit hammaddesi olarak kullanilabilecegini
ortaya koymustur.
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ABSTRACT

Pnarbast terra rossa deposits are located at the north of Yenisarbademli district in the east side of
Isparta Angle (Western Taurides).

The aim of this study is to indicate the geological, mineralogical and geochemical characteristics of
Pmnarbast terra rossa soils developing under the climate conditions of Mediterranean region. In
addition, the terra rossa soils were studied to investigate the usage of the soil as a raw material in
brick-tile industry by considering technological properties such as grain size distribution, firing color,
dry, firing and shringkage properties, specific gravity, kneaded water, water absorbtion capacity, and
hardness.

The rock units of study area begin with Anamasdag formation of the Jurassic—Cretaceous age which
are composed of limestone, dolomite and dolomitic limestone. The formation is gray, blackwish-gray,
brownish, crytallized, generally cracked and fractured and contains karstic cavities. Seyrandag
formation of the Upper Cretaceous age outcrops unconformably on this formation. Seyrandagi
formation is middle-thick bedded, white, light gray-beige, rudist patch reef, and contains karstic
cavities. The terra rossa soils of the Quaternary age is unconformably laid on the Seyrandagi
limestone.

The terra rossa deposits are dominantly observed on the Jurassic- Cretaceous carbonate plains of
Anamasdag formation. The terra rossa soils occur in the karstic depressions (in generally dolines) and
fractures filled of carbonate rocks. They extend approximately 1 km® area in the Pinarbasi district. In
the study area, the terra rossa soils are reddish, light brownish, and claret reddish. The thickness of
terra rossa deposits varies from 0.5 m to 4 metres and its reserves are probably estimated about 9 800
000 tonnes.

According to XRD determinations, the studied terra rossa soils contain in paragenessis, quartz illite,
kaolinite magnetite, hematite, albite, and microkline. As a result of geochemical investigations of terra
rossa soils, major oxides contents are 30-50 % SiO, 20-25 % Al;,O;, 9-11 % Fe;0;, 15 % CaO, and 2-
3 % other compounds.

When all the field observations, mineralogical and geochemical properties, and technological analysis
results (according to TS 4790) are evaluated, it obvious that Pinarbasi terra rossa deposits can be
used as brick-tile raw material in brick-tile industry.
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Seramik Biinyelerde Toprak Alkali Eriticilerin Isil Davramslari
Firing Behavior Of Alkaline Earth Flux In Ceramic Bodies

Aydin ARAS' ve Hiirriyet DEMIRHAN?
'MTA Genel Midiipliigii
’Kalemaden Canakkale
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Sodyumlu ve potasyumlu feldspatlarin yanisira toprak alkali eriticiler olan manyezit, dolomit,
vollastonit, sepiyolit,paligorskit ve talk temel eriticilerdendir. Bu ¢alismanin amaci seramik biinyelerde
toprak alkali eriticilerin nasil davrandiklarini incelemektir. Orneklerde su emme pisme ¢ekmesi ve
dayanim 6l¢iilmistiir. Seramik biinyelerde, grog, kum ve mermerin yiizde 3, 6, 11, 12, 15 oranlarinda
magnezyumca zengin Eskisehir killeri ile degistirilmesi sonucunda pisme cekmesi, su emme ve
dayanmimlar tizerinde etkileri su sekilde olmustur. 1150°C de, %15 Eskisehir kili igeren pismis biinyenin
suemmesi 15.51, pisme gekmesi 3.80 ve egilme dayanimi 272.39 kg/cm® olarak 6l¢iilmiistiir. Eskisehir
kili kuru pisme dayanimlarini artirirken bu sirada pisme ¢ekmesi ve su emmeler de artmistir. XRD
analizlerinde belirlenen elementler kuvars, anortit, spinel, protoenstatit ve kristobalittir. % 5 Eskisehir
kili i¢eren biinyelerde 980°C ve 1250°C dereceler arasinda kuvars yok olurken, anortit protoenstatit ve
kristobalit olugmustur.

ABSTRACT

The main alkaline fluxes are sodium feldspar, potash feldspar while alkaline earth auxiliary fluxes are
magnesite, dolomite, wollastonite, sepiolite, palygorskite and talc. The object of this work is to
discover firing behavior of alkaline earth flux within the ceramic bodies. Water adsorption (WA), firing
shrinkage (FS) and bending strength (BS) were measured. When used to replace clay and starting
materials (grog, sand and marble) by mass 3, 6, 9, 11, 12, 15 percentage of Mg-rich clays (Eskisehir
clay) the effect on firing shrinkage water absorption and bending strength varies as follows: 15 %
Eskisehir clay (Mg rich clay) bodies had WA: 15.51, FS: 3.80 and BS: 272.3%g/cm’ arl150°C.
Eskisehir clay increased firing and drying strength as well an firing shrinkage and water absorption.
The phases detected in the XRD patterns of he bodies that were made by Eskisehir clay are quartz,
anorthite, spinel, protoenstatite and cristobalite. In the clay bodies with %5 Eskisehir clay, Quartz has
dissepeored, white anortite and protoenstatite have journed berween 980°C and 1250°C.

Keywords: Magnesite, phase change, enstatite, firing strength, firing shrinkage
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Bolkardag (Orta Anadolu — Nigde - Ulukisla) Civarm(!a Bulunan Damar
Tipi Cinko-Kursun Yataklarimin Mineralojik Incelemesi

Mineralogical Investigation of Vein-type Zinc-Lead Deposits Occurring Around
Bolkardag District (Madenkoy-Nigde-Central Anatolia)
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Orta Toroslar dag silsilesi, Devoniyen-Alt Kretase yasl alokton Yahyali, Siyah Aladag, Minaretepeler,

Cataloturan, Beyaz Aladag naplari, ofyolitik melanj, Belemedik sekansi, Tersiyer yasli ¢okeller ve
morenlerden olusmaktadir.

Primer Zn-Pb cevherlesmeleri, genellikle K-G, KD-GB dogrultulu fay ve kirik zonlarina yerlesmis
damarlar seklindedir. Birincil cevherin yiizeysel alterasyonu sonucu karstik magaralarda bulunan
karbonatli oksit ve hidroksitli cevher mineralleri olusmustur.

Nigde Universitesi tarafindan desteklenen bu projede dort ana cevherlesme (Sulucadere, Horozkdy,
Yeselli, Glimiis), metal potansiyelleri i¢in incelenmistir.

Yataklarin birincil cevher mineralleri sfalerit, galen, pirit, kalkopirit, markazit ve fahlerzdir. ikincil
oksit/hidroksit-karbonat mineralleri ise smitzonit, seriizit, gotit, hidrozinkit ve lepidokrositten
olugmaktadir. Incelemeler, 150 mikrona varan altin danelerinin varhi@int goéstermektedir. Yogun
yiizeysel alterasyon 6zellikle smitzonit, demir oksihidroksitler ve seriizitin olusmasina neden olmustur.
Galen, diger birincil siilfit mineralleri sfalerit, pirit, kalkopirite oranla, boylesi oldukca yogun ylizeysel
alterasyon ortaminlarinda, nispeten yiiksek durayliligi nedeniyle, en yaygin bulunan siilfit mineralidir.

Mikroskopta incelemler sonucu segilmis 6rnekler tizerinde yapilan kimyasal analizler, altin ve glimus
iceriklerinin olduk¢a yiiksek oldugunu ve sirasiyla 20 ve 2000 ppm’e kadar ulasabildigini
gostermektedir.

Yazarlar, birincil cevherlesmeleri yapisal kontrollii hidrotermal minerallesmeler olarak kabul
etmektedirler. Ancak yogun alterasyonun karstlagsma ile eszamanli olarak olustugu ve ozellikle yiiksek
rakimli (~2000 m) cevherlesmeleri etkileyerek, cesitli ikincil cevher minerallerinin olusmasini
sagladigr distiniilmektedir

Anahtar sozciikler: Orta Toros Daglari, cevher mineralleri, cevher mikroskobisi, altin, glimiis, kursun,
¢inko
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ABSTRACT

Central Taurus mountains’ range is consisted of allocthonous Yahyali nappe, Sivah Aladag,
Minaretepeler, Cataloturan, Beyaz Aladag nappes, ophiolitic melange, Belemedik sequence of
Devonian-Lower Cretaceous age, Tertiary deposits and moraines.

Ore mineralizations are mainly Zn-Pb-type vein deposits occurring in fault and fracture zones ( striking
principally N-S, NE-SW) karstic caves as primary sulfides and secondary oxides/hydroxides.

In this project funded by Nigde University, four major occurrences (Sulucadere, Horozkoy, Yeselli,
Giimiig) have been investigated with respect to their metal potentials.

Ore mineral paragenesis is consisted of sphalerite, galena, pyrite, and fahlers as primary sulfide
minerals and smitsonite, anglesite, goethite and lepidocrocite as secondary oxide-hydroxide-carbonate
minerals. Minor to trace amounts of chalcopyrite and marcasite were also observed. Ore microscopy
investigations on polished mounts showed that gold grains may reach 150 micron in size. Intensive
oxidations resulted in formations particularly of smithsonite, iron-oxides-hydroxides and cerussite.
Galena is the most common sulfide mineral in comparison to the other sulfides due to its relatively
high stability in such highly oxidized environments.

Chemical analyses carried out on the selected samples indicated that gold and silver contents are
significantly high and may reach up to 20 ppm and 200 ppm, respectively.

Primary ore mineralizations are considered to be structurally — controlled  hydrothermal
mineralizations. But intense oxidation occurred concurrently with the karstification and remobilized
mineralizations occurring particularly at high elevations (~2000 m) and resulted in Sformation of highly
diverse secondary ore minerals.

Keywords: Mid Taurus Mountains, ore minerals, ore microscopy, gold, silver, lead, zinc
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Orta Toroslarda Bulunan Pb-Zn Damar Yataklarinin Giincel Durumlar:
Recent Status of Pb-Zn Vein Deposits Occurring in the Mid Taurus Mountains
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Orta Toros Daglarinda, ¢ok sayida karbonat-mekan kayagli, damar tipi Pb-Zn cevherlesmeleri
bulunmaktadir. Bu yataklar ¢ogunlukla yerel madencilik sirketleri tarafindan genellikle kursun ve
¢inko igin isletilmektedir. Bu ¢alismada, Yahyali (Kayseri)’dan Camardi (Nigde)’ya uzanan bir alan

i¢cinde bulunan cevherlesmeler su anki durumlarint giincellemek ve tam koordinatlarini GPS ile
kaydetmek i¢in yeniden ziyaret edilmistir.

Galisma alani, Aladaglar ve Bolkardag olarak bilinir ki bu alan Giilek bogazi ile birbirinden
ayrilmistir. Yaklagik 22 yatak kaydedilmistir. Bunlardan sadece iicii (Delikkaya Kargedigi I and I,
Yahyali-Kayseri) su an isletilmekte, bir yatak isletilmek {izere hazirlanmaktadir (Yeselli yataklari,
Ciftehan-Nigde).

Yataklarin ¢ogu bilinmeyen bir zaman siiresince ¢ogunlukla yerel sirketler tarafinda isletilmistir.
Gegmis ve giiniimiiz tiretim miktarlari konusunda kayit bulunmadigindan, yataklarin rezerv ve tenérleri
konusunda giivenilir bilgi edinilememistir.

Bu yataklardan bazilari daha once isletilmemistir (Kargedigi-II gibi), bazilari daha énce isletilmis ve
yeniden isletilmek iizere hazirlanmaktadir (Yeselli yatagi gibi) ve bazilari da daha 6nce isletilmis ve
spekiilatif potansiyellerine ragmen su an kapalidir (Tekneli ocaklari, (Camardi-Nigde) gibi).

Anahtar kelimeler: Orta Toroslar, Pb-Zn damar yataklari, karbonat-mekan kayagh, Aladaglar,
Bolkardag

ABSTRACT

A great number of carbonate-hosted vein-type Pb-Zn mineralizations occur in the mid Taurus
Mountains. These deposits have been mined mainly for lead and zinc mostly by local mining
companies. In this study, all the mineralizations occurring from Yahyali (Kayseri) to Camardi (Nigde)
area have been revisited to update their current status and 1o record their accurate coordinates by
using GPS technology.

Study area is known as Aladaglar and Bolkardag districts, which are divided by the Giilek through.
About 22 occurrences have been recorded. Only three of these deposits (Delikkaya Kargedigi I and 11,
Yahyali-Kayseri) is currently being mined, one is underway to be mined (Yeselli deposits, Ciftehan-
Nigde).

Most of the deposits have been mined for unknown periods of time by mosily local companies. Since
there is no record on past and current production rates, no reliable information was obtained on
reserves and tenors of these deposits.

Some of the deposits were not mined before (e.g., Kargedigi-lI), some were mined before and
underway to reproduce (e.g., Sucati, Yahyali-Kayseri and Yeselli, Ciftehan-Nigde) and some were
mined before and currently closed despite their speculative reserves (e.g., Tekneli pits-Camardi-
Nigde).

Keywords: Central Taurus mountains, Pb-Zn vein deposits, carbonate-hosted, Aladaglar, Bolkardag
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Emet’de ( Hisarcik, Kiitahya ) Hidrotermal Olarak Altere Olmus Volkanik
Kayaclar Icinde Bulunan Kaolen Yataklan

Kaolin Deposits In Hydrothermally Altered Volcanic Rocks In Emet (Hisarcik,
Kiitahya, Western Turkey)

S. Ali SAYIN
M.T A. Genel Miidiirtiigii, MAT Dairesi, Ankara

0z

Emet’in yaklagik olarak 30 km. giineyinde yer alan dasit ve dasitik tiiflerin hidrotermal alterasyonu
sonucu olugmus kaolen yataklari, Miyosen volkanizmasi ile iliskilidir. Calisma sahasinin glineyinde
yer alan kaolen yataklari (Kizilgukur ve Ulaslar), % 30°a ulasan degerlerde yiiksek Al,O, degerleri,
kuzeyde yer alan kaolen yataklarini teskil eden Kurtdere kaolen olusumlari (Saklar Mabh.) ise % 15
civarlarinda diisik AL,O; degerleri igermektedir. Bu husus da, kaolinizasyon siddetinin glineyden
kuzeye dogru bir azalma gosterdigini agiklamaktadir. Calisma sahasinda gbzlenen mineralojik
zonlanma, kaolen olusumlarinda hidrotermal alterasyonun ana etken oldugunu gdstermektedir.
Numunelerden elde edilen iz element degerleri, kaolinizasyon prosesinde, alterasyonu saglayan
soliisyonlarin  sicak meteorik sulardan ziyade, magmadan gelen soliisyonlarin olabilecegini
gostermektedir. Kaolen yataklarinda bol miktarlarda bulunan aliinit, hidrojen-metasomatismanin
siddetli oldugu sartlardaki siilfatca zengin olan sistemlerde yer almaktadir. Kaolinizasyon sirasinda
erimis halde bulunan silika, yukari dogru hareket ederek civarindaki kayaglar silistirirler ve kaolen
yataklarinin iist kisimlarinda silis sapka (silica-gossan) olustururlar. Ayrica, kaolen yataklarinda yer yer

ince silis damar ve damarciklart da gozlenmektedir.

Anahtar kelime: hidrotermal alterasyon, kaolinit, altinit grubu mineralleri, silis sapka.

ABSTRACT

The kaolin deposits which are situated approximately within 30 km. south of Emet, have been formed
by hydrotermal alterarion of dacite and dacitic tuffs, related to the Miocene volcanism. The kaolin
deposits in the south( Kizilgcukur and Ulaglar kaolin deposits), contain high A1203 up towt. 30%, but
in the north, Kurtdere kaolin deposits (Saklar Mah.) contain low AI203 values, about wt. 15%. This
indicates that, the degree of kaolinization, has decreased from south to north. Presence of
mineralogical zoning reveals that hydrothermal alteration is the main cause for the development of the
kaolin occurences in the study area. Trace elements data show that the solution which may risen from
magma, have played an important role in the kaolinization process rather than hot meteoric waters.
The presence abundant aliinite associated with kaolinite in the kaolin deposits, forms in a sulphate rich
system under condition of strong hydrogen-metasomatism. During kaolinization, dissolved silica moves
upwards, replacing and silicifying surrounding rocks, forming a * silica gossan’ on the kaolin deposits.
In places, the kaolin deposits also include thin silica veins and veinlets.

Key words: hydrothermal alteration, kaolinite, aliinite group minerals, silica gossan.
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Orta Miyosen Yash Sariyar Formasyonunda Gelisen Paligorskitin
Sedimentolojisi ve Kokeni, Canakkale

Sedimentology And Preliminary Approach To Palygorkite Occurrence In Middle
Miocene Sartyar Formation, Canakkale

*Esref ATABEY ve **Selahattin KADIR
*TMMOB Jeoloji Miithendisleri Odasi, Bilimsel Teknik Kurul iiyesi, 06444 Ankara
esrefatabey@yahoo.com
“*Maden Tetkik ve Arama Genel Mudiirliigii (MTA), 06520 Ankara skadir _mta@yahoo.com
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Canakkale ilinin 10 km giineyindeki Giizelyali gevresinde yaygin paligorskitli dolomit olusumlari
belirlenmistir. Bu olusumlar Orta Miyosen yagsh Sariyar formasyonu olarak tanimlanan bordo-kirmizi
rengin egemen oldugu cakiltasi, kumtasi ve ¢amurtagindan ibaret aluvyon yelpaze iiriinii birimler
igindedir. Formasyon iginde akarsu kanal gecikme ¢okellerini olusturan ¢akiltaslari, uzunlamasina ve
enine bar ¢dkellerine ait kumtasi ve ¢akiltaslari ile tagkin diizliigii ¢okellerini olusturan camurtaslart yer
almaktadir. Cakiltast bilesenlerini Sartyar fomasyonunun temelini olusturan mermer, mika sist, kalk
sist, kuvarsit, serpantin, riyolit, andezit birimlerine ait ¢akillar olusmaktadir. Cakillar yari késeli,
yuvarlak, yassi ve Kkiireseldir. Yelpazenin proksimal bolimiini daha ¢ok cakiltasi, kumtasi ile
ardalanmali gamurtast olustururken, distal béliimlerini ise genellikle kirmizi, kahve, gri, agik pembe,
agik ve koyu yesil. alacali renkli c¢amurtasi ile arakatkili ¢akiltasi ve kumtasi mercekleri
olusturmaktadir. S6z konusu paligorskit zenginlesmesi agik pembe renkli ¢amurtaslari icinde yumrular
halindedir. Paligorskit ve ara diizeyleri dolomite ve yer yer dolomit ile manyezite eslik ederek
geligmigtir. Koyu yesil gamurtaslari simektit, klorit, kuvars ve feldspat, agik yesil camurtaslari simektit,
kuvars, illit, kalsit ve dolomit, alacali renkli gamurtaslari ise simektit ve klorit icermektedir. Arazi
gozlemleri ile mineralojik &n g¢ahigmalar paligorskitin otijenik olarak kalislesme sonucu gelistigini
gdstermistir..
ABSTRACT
Dol(}mire-pallygorskite association occurs around the Giizelyali area 10 km south of the city of
Canakkale. These occurrences are found in claret red-reddish conglomerate, sandstone and mudstone
of the Middle Miocene Sariyar formation. This formation consists of flood plain mudstone as well as
channel sandstone and conglomerate. The pebbles of the conglomerate are derived from the Sariyar
formation and are composed of marble, mica-schist, calc-shist, quartzite, serpentinite, rhyolite and
andesite. The pebbles are subrounded, rounded, flat and spherical in shape. The proximal section of
the fan mainly cosists of conglomerate, sandstone and mudsione while distal section is generally
composed of red, brown, grey, pale pink to dark green speckled colored mudstone intercalated with
conglomerate and sandstone lenses. Palygorskite occurs as lumps and layers in pale, pinkish colored
mudstone associated with dolomite and/or dolomite+magnesite in places. Smectite, chlorite, quartz
and feldspar are observed in dark green mudstone, smectite, quartz, illite, calcite and dolomite in pale
green mudstone whereas only smectite and chlorite are present in the mudstone. Field observations
and preliminary mineralogical determinations reveal that palygorskite is formed authigenically due to
the calcrete formation.
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Kirsehir-Kaman-Omerhacih Monzonitinin Mermer Olabilme Ozellikleri ve
Ocak Isletme Planlar

Usability Of The Monzonites At Kirsehir-Kaman-Omerhacili As Marble And
Mining Plans

Deniz Iskender ONENC* ve Yilmaz DEMIROCAK**
*MTA Genel Mudiirligi, MEA Daire Bsk., ANKARA, d_onenc@yahoo.com
**GU Kaman MYO Mermercilik Programi, KIRSEHIR,

oz
Baranadag monzoniti, Kirsehir Masifi i¢inde yer almaktadir. 50 km?'lik bir alanda yayilim gosteren
Paleosen yasli S tipi monzonit, metamorfik seriyi keserek yiizeylenmekte olup lizeri Tersiyer yash

istiflerle ortiilmiistiir. Mekanik deformasyonlara maruz kalan monzonitler de yaygin olarak arenalagsma
izlenmektedir.

Monzonitler; yesil-gri renkli, iri ortoklas fenokristalli ve iri taneli kayaglardir. Feldispat kristalleri
pertitik ozelliklerde olup, gri renklerde izlenir. Kuvars miktarlarinin artmasi ile kuvars monzonitlere
gegilir. Mikroskopik incelenmesinde; pertitik ortoklaz, andezin, kuvars, bol hornblend ve ¢ok az olarak
da kirmiz1 renkli granatlar gézlenir. Tali mineralleri ise; titan, zirkon, apatit ve opaklar’dir. Ksenolit,

mafik magmatik anklav ve otolit sorunlari yok denecek kadar azdir. Kayada aplit olusumlar
gozlenmez.

Kayacin fiziko-mekanik ozellikleri: Kayacin yogunlugu 2.7 g / em’, kiitlece su emme % 0.21 -0.25.
hacimce su emme % 0.57-0.67, porozite % 0.57-0.67, kaynar suda kiitlece su emme % 0.27-0.34,
hacimee % 0.73-0.92 ve gozeneklilik % 1.39-1.46°dir. Sertligi 5.5-6dr.

Kimyasal analizi: SiO, %55.90-68.34, Al,O; % 14.40-21.54, tFe,O; % 1.60-5.52, TiO; % 0.11-0.98,
MnO % 0.02-0.15, MgO % 0.54-2.58, CaO % 0.41-5.65, Na,O % 2.20-4.57, K,O % 4.75-7.87, P,0s5 %
0.02-0.53, ates kaybr % 0.92 arasinda degismektedir.

Piyasada Tirk Lokumu ticari adi ile taninmaktadir. Tiirk Lokumu fayans ve levha verme 6zellikleri
¢ok yiiksek olan bir kayagtir. Taneleri iri olmasina karsin kdse-kenar verimleri yiiksek, cila alma
kabiliyeti iyi, blok verimleri % 55-65 ve mamiil verimleri 25-28 m*%m’ ve plastik ozellikleri yiiksek
olan bir monzonit mermerimizdir. I¢ ve dis kaplamada, yaya trafiginin yogun oldugu yerlerde,
basamak ve rihtlarda, mutfak tezgahlarinda ve mezar tasi olarak rahathkla kullanilacak &zelliklere
sahiptir.

Monzonitler 1990 yilinda isletmeye alinmis ve 1998 yillarina kadar 20 000 m*’liik blok {iretilmis ve bir
kismi da ihra¢ edilmistir. Isletme hava sogutmali sisteme dayalr olarak planlanmis olup, elektrik
jenaratdr ile saglanmaktadir. [sletme iki asamada planlanmistir. i1k asamada ana kayadan kopmus olan
bulderler sayalanmis ve yerli kayada ayna agma faliyeti siirdiiriilmiistiir. Komprosorler ile buldorler
tabanca ve silimbarlarla kesilip blok haline getirilmistir. Ayni zamanda ayna agma c¢alismalari hava
sogutmali blok kesicileri ile yapilmistir. Blok iiretim makinalari; tabancalar(22 kg) ve tek tabancali
stlimbarlar ile gergeklestirilmistir. Ocakta 3 adet komprosér, sabit blok sayalama makinasi, ving,
kaynak makinasi ve matkap bileyleme makinalari bulunmaktadir. Ocak is makinalart lastikli
kepceler(loder) ve ekskavator’den olusmaktadir.
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ABSTRACT

Baranadag Monzonite locates in Kirsehir Massif. The S-type monzonite, indicating Paleocene age,
occupies 50 square kilometer area, outcrops by cutting off the metamorphic series and that is capped

by a succession, Tertiary in age. Arenazation is common thoroughly, since being under the effect of
mechanical-deformation

Monzonite is described as green-gray colored, including coarse orthoclase phenocrysts and a coarse-
grained rock. Constituting feldspar crystals show perthitic character and gray in color. The rock
changes into quartz-monzonite by increasing in quartz. Under microscope, it is seen that it constitutes
of perthitic orthoclase, andesine, quartz, abundantly hornblende and red-colored granat at a lesser
amount. Secondary minerals are titan, zircon, apatite and the opaques. Almost no xenolith, mafic
magmatic anclaves and otolithic problems is faced and also no aplitic formations can be seen in the
rock.

The physico-mechanical characteristics of the rock are as follows: specific gravity is 2.7 g/em’, water-
absorption by weight is 0.21-0.25 % and by volume 0.57-0.67 %, water-absorption by weight in boiling
water is 0.27-0.34 % and by volume 0.73-0.92 %, porosity is 1.39-1.46 %, hardness is 5.5-6.0.

The results of chemical analysis can be depicted as those: SiO- 55.90-68.34 %, Al,O; 14.40-21.54 %,
Fex0; 1.60-5.52 %, TiO, 0.11-0.98 %, MnO 0.02-0.15 %, MgO 0.54-2.58 %, CaO 0.41-5.65 %, Na>O
2.20-4.57 %, K50 4.75-7.87 %, P-05 0.02-0.53 %, fire-loss is about 0.92 %.

It is known by “Turkish delight” trade-name in the market. The Turkish delight is a rock, of which
faience and panel yielding is at high rank. Though it is coarse-grained, it can be used as monzonite-
marble, of which corner-and-side output is high, ability to being warnished is well, block productivity
is about 55-65 %, product output is 25-28 square meter/cubic meter and plasticity is high. It has many
features, so that it can easily be used as both internal and external plates, at places where pedestrian
traffic is intense, for stairs and docks, and as kitchen-workbenchs and tombstones.

The monzonite has been initiated to mine in 1990 and until 1998, almost 20 000 cubic meter, portion of
which had been exported, has been excavated. The facility was planned based on air cooling system
and electricity is supplied by a generator. Mining activity was planned as a two-stage operation. At
first stage the bulders broken off from the mainrock were vamped and then, in the second, it has been
continued to form faces on the mainrock. Bulders were transformed into blocks by being cut using
compressors and guns. Besides that, for the face-forming operations, the air-cooled block cutters were
used. Machines used in block-producing are guns (22 kg). As equipment at the mine, three
compressors, fixed block vamping machine, cranes, welding apparatus and drill-grinding machines
can be accounted. Among the operating machinery in the pit-mine, there are also wheel-loaders and
excavator(s).
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Olii Deniz Tuz Yataklarimin Jeolojisi ve Urdiin Potas Tuzu Isletmesinin
Ekonomiye Katkisi

Geology of Dead Sea Salt Deposits and Contribution of Jordan Potas Works to
Economy

Abdullah Mete OZGUNER
MTA Genel Mudiirliigi, Ankara

0z

Olii Deniz bir pul-apart golii olup sol yanal atimli transform ve Ust Miyosen sonrast rift faylanma zonu
icerisinde yer alir. Ust Miyosen’de Akdeniz’in evaporatif Messiniyen deniz ¢ekilmesi ve tuz ¢okelimi,
Akdeniz sularmin Ol Deniz ile birlesmesini miimkiin kilmamakla beraber akarsular kita yamaci
erozyon kanallarinin derinlesmesini saglamistir. Olii Deniz’ de esas tuz ¢okelimini saglayan Akdenizin
transgresyonu ve evaporasyon Pliyosen, Pleistosen zamanlarinda gergeklesmistir. Olii Deniz
dogrultusuna dik olan Eritrean normal faylanma fazi; bu donemde grabenlesme olusturmus ve Urdiin
Vadisini, Cezril ve Seva Vadileri kanaliyla Akdeniz’e birlestirmistir. Akdeniz ile irtibat saglayayan
kapali Olii Deniz grabeni, bu siiregte, ¢ogunlukla kaya tuzundan olusan kalin denizel ve aci su tortulu
birimler ¢okeltmistir.

Urdiin nehri tatl suyu, ayni grabenin kuzeyinde yer alan Taberi Gélinii ve Olii Denizi besledigi halde
Taberi Goéliniin suyu tath, Olii Denizin suyu ise gok tuzludur. Olii Deniz altinda tuz diyapirleri
bulunmakta ve bu tuzlarin erimesiyle olusan tuzlu yer alti sularinin kapiller ¢ekim etkisinde yukari
dogru migrasyonuyla bugiinkii Olii Deniz suyunun tuzluluk kaynagi olusmaktadir. Benzer sekilde, Orta
Anadolu Tuz Goluniin tuz kaynagi da altindaki tuz diyapirleridir.

Basta potas tuzu olmak iizere, NaCl tiirevleri, magnezyum ve brom tuzlari, Olii Deniz’den
iiretilmektedir. Cok biiylik tavalarda 6nce en biiyiik eriyik olan NaCl evaporasyonla Olii Deniz
suyundan ayrilmakta daha sonra karnalit noktasina ulastldiginda tuzlu su karnalit tavalarina aktarilarak
karnalit yogun tuz ¢okeli potas tuzu rafinasyonu igin fabrikaya gonderilmektedir. Tiirkiye’de de tuz
diyapirlerinden NaCl tiirevleri ve diger tuz gesitleri iiretim imkanlarinin arastirilmasinda yarar vardir.

ABSTRACT

Dead Sea is a pull-apart lake occurring in left lateral transform and post Upper Miocene rift faulr
zone. Although Upper Miocene evaporative Messinian marine regression and salt deposition enabled

" the Mediterranean waters to reach Dead Sea, the river erosion channels of the continental slope were
deepened. Marine transgression which caused main salt deposition within Dead Sea have been
accomplished during Pliocene, Pleistocene times. The Erythrean faulting phase which was
perpendicular to the strike of Dead Sea, downfaulted and connected the Jordan Valley to the
Mediterranean via the Yezre’el and the Gulf of Sheva Valleys were established. A thick marine to
brackish units were deposited when the Dead Sea was a barred basin with intermittent connection to
the Medterranean Sea. This units are largely composed of rock salt.
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Tabery Lake waters in north of the same graben are fresh while Dead Sea waters in the south are salty
although the both lakes are supplied by fresh Jordan River waters. Salt diapirs exist underneath Dead
Sea and form the sources of saltiness for the lake waters by underground water dissolution and upward
migration of the salty solutions through capillary pressure. Similarly, the source of saltiness of Salt
Lake of Central Anatolia is also salt diapirs.

Mainly potash salts, NaCl derivatives, magnesium and bromide salts are produced from Dead Sea. At
the begining, the most abundant solvent NaCl is separated from Dead Sea water in large fore pans,
then when the carnalite point is reached, the salty water is transformed to carnalite pans and the
precipitated carnalite salt is sent to the factory for the potash salt rafination. It is beneficient to
research possibilities of production of NaCl derivatives and other salts kinds from salt diapirs in
Turkey.
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Kopriioren (Kiitahya) Havzasindaki Metalik Maden Yataklarinin Sulara
Etkisi

The Effect Of Metallic Ore Deposits Of The Kopriiéren (Kiitahya) Basin On
Waters

Fetullah ARIK ve M. Tahir NALBANTCILAR
Selguk Universitesi, Jeoloji Mithendisligi Boliimii, Konya
farik@selcuk.edu.tr, tahirlll @hormail.com
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Kiitahya'nin batisindaki K&priioren, Sahin, Yoncali ve Enne koylerini kapsayan ve yaklasik 250
km®lik bir alana sahip olan galisma sahasinda, Ust Paleozoyik—Kuvaterner zaman araligini temsil eden
kaya birimleri yiizeylemektedir. Temeli Karbonifer-Permiyen yagli metakonglomera, metakumtasi,
fillit, talksist, kalksist ve mikasist gibi diisiik dereceli metamorfizma gegirmis kayaglardan olusan
Sahin formasyonu olusturmaktadir. Bunun f{izerine uyumlu olarak baslica mermerlerden yapili
Permiyen—Triyas yash Karaagag formasyonu gelmektedir. Yerlesim yasi Ust Kretase olan Enne
melanj1 baslica gabro, piroksenit, diyabaz, dolerit, bazalt ve piroklastik kayaglar, serpantinit, talksist,
radyolarit, ¢ort, seyl, grovak ve kiregtaslari ile temsil edilmekte ve diger birimleri tektonik dokanakla
ortmektedir. Bunun tizerine Orta-Ge¢ Miyosen yasli, riyolitik ve riyodasitik bilesimli tiifit, tiif ve
aglomeralarla temsil edilen Tavsanli volkanitleri uyumsuzlukla gelmektedir. Alt Pliyosen yash
konglomeralardan olusan Saruhanlar formasyonu tiif, karbonat ve kil bilesimli kayaglardan olusan
Cokkdy formasyonu difer birimleri uyumsuzlukla ortmektedir. Ust Pliyosen yasli karbonatl
kayaglardan olusan Emet formasyonu, Cokkoy formasyonu ile uyumludur. Ge¢ Pliyosen—-Kuvaterner
yaslt bazalt ve andezit bilesimli lavlardan olusan Taslitepe volkanitleri biitiin birimleri kesmektedir.
Kuvaterner doneminde gelisen az tutturulmus kirintili kayaglardan olusan Bozyer formasyonu ve
glincel aliivyonlar tiim istifi uyumsuzlukla 6rtmektedirler.

Inceleme alaninda Giimiiskéy ve Sahin koyleri arasindaki Sigiregregi Tepe civarinda Pb-Zn-Sb-As,
Gozegukuru civarinda Sb-As ve Aktepe civarinda Ag-Pb-Zn-As-Sb seklinde damar ve sagilimli tipte
metalik zenginlesmeler bulunmaktadir. Bu zuhurlarin yiizey ve yeralti sularina etkisinin belirlenmesi
amactyla sahanin ¢esitli yerlerinden su orneklemesi yapilmistir. Bu amagla Gumiiskoy, Dulkadir,
Kopriioren, Yakaca ve Karaagag kdylerinin igme ve kaynak sularindan, Degirmen, Cukurca, Sahin ve
Kocasu derelerinden ve diger kaynak sularindan olmak iizere toplam 25 noktadan su numunesi
alinmustir. Su 6rneklerinin analizlerinde; Al 0,0153-0,107 mg/It, As 0-1,0658 mg/lt, Cu 0-0,4167 mg/It,
Co 0-0,310 mg/lt, Fe 0-0,008 mg/lt, Mg 9,250-59.733 mg/lt ve Zn 0-2,0035 mg/It arasinda oldugu
belirlenmistir.

Igme suyu standartlari agisindan TS-266"ya gére; numunelerin besinde Al, birinde Cu, altisinda As,
dokuzunda Mg ve doérdiinde Zn konsantrasyonunun tavsiye edilen degeri, numunelerin onbirinde As ve
ikisinde de Mg konsantrasyonunun izin verilecek maksimum degeri astig1 belirlenmistir. Dulkadir
koylntn sularinda, Degirmen ve Cukurca dere sulari ile bazi kaynak ve kuyu sularinda As ve Kocasu
deresinde Mg, igme amagh olarak izin verilecek maksimum konsantrasyonu asmaktadir. Metalik
cevherlesme alani ve yakinlarindan alinan su numunelerinde metal konsantrasyonlarinin diger
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yerlerden alinan numunelere gére fazla olmasi cevherlesmelerin yoredeki sulari zararli olarak
etkiledigini gostermektedir.
Bu 6n bulgulara gore Kopriisren havzasindaki sular buradaki metalik cevherlesmelerce

kirletilmektedir. Bazi sularin igme amacli olarak kullanilmasi vasamsal risk tasimaktadir. Bu durum
calismanin ilerideki asamalarinda detayli olarak ortaya konulacaktir.

ABSTRACT

The study area located at the west of Kiitahya and near Kopriioren, Sahin, Yoncali, Enne villages. It
covers an area about 250 square kilometres. Geological ages of formations in the research area range
from Upper Paleozoic to Quaternary. The oldest formation in the area is Sahin Formation which is
Carboniferous and  Permian aged and comprises  low-grade metamorphic  rocks like
metaconglomerate, metasandstone, phyllite, talcschist, calcschist, micaschist and graphitic micaschist.
Permian-Triassic aged Karaaga¢ formation consists of marbles and lies conformably on Sahin
Formation. Enne mélange, which is comprises of gabbro, pyroxenite, diabase, dolerite, basall,
pyroclastic rocks, serpentinite, talcschist, radiolarite, chert, shale, greywacke and limestones which
was emplaced on the study area in Upper Cretaceous uncomformably. Middle~Upper Miocene
Tavsanli volcanics, consisting mainly of rhyolitic and rhyodasitic tuffite, tuff and agglomerates,
overlies uncomformably the Pre-Cenozoic units. Lower Pliocene aged Saruhanlar formation consists
of conglomerates and Cokki'y formation composed of tuff, carbonate and clayey rocks and was
overlaid by Emet formation. Cokkéy formation consists of carbonate rocks. Late Pliocene-Quaternary
aged Tashtepe volcanics, which composed of basaltic and andesitic lawas, cut all of the units.
Quaternary aged Bozyer formation consists of detritic rocks and alluviums and it overlies
uncomformably on the top.

There are important mineralizations in the study area, which are located between the Giimiiskoy and
Sahin villages. There are some vein and disseminated metallic enrichments, Pb-Zn-Sh-As around
Sigiregregi hill, Sh-As around Gézecukuru and Ag-Pb-Zn-As-Sb around Aktepe. Water samples
collected from the area to examine the effect of these mineralizations on surface and ground waters.
For this purpose, 25 water samples were collected from Giimiiskdy, Dulkadir, Koprioren, Yakaca and
Karaagag villages drinking and spring waters, Degirmen, Cukurca, Sahin and Kocasu rivers and other
springs. According to analyses of water samples the ranges of elemental composition were as follows;
Al= 0,0153-0,107 mg/lt, As= 0-1,0658 mg/li, Cu= 0-0,4167 mg/lt, Co= 0-0,310 mg/lt, Fe= 0-0,008
mg/lt, Mg= 9,250-59,733 mg/lt and Zn= 0-2,0035 mg/lt.

It is determined that Al in 5 samples, Cu in 1 sample, As in 6 samples, Mg in 9 samples and Zn in 4
samples are above the recommended levels of the drinking water standards (TS-266). In addition, As in
11 samples and Mg in 2 samples are above the maximum permissible levels to the drinking water
standards. As in waters of Dulkadir village, Degirmen and Cukurca rivers, some springs and wells,
and Mg in Kocasu river are above the maximum permissible levels. Metal concentration of waters
which are collected near ore mineralizations is higher than the other localities. This indicates the
adverse effects of mineralizations on the local waters.

According to the preliminary data, the waters in Kopriibren basin are being polluted due to the
mineralizations in the area. Some waters have risk for healt if they are used as drinking water. This
situation will be revealed in detail by further phases of the study.
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Dogal Taslarda Radyoaktivite Sorunu
The Radioactive Problems Of Natural Stones

Ferah (BACAKOGLU)TURKMEN', Nejat KUN?, Giinseli YAPRAK® ve
Filiz GUR*
I D.E.U Torbalt MYO Mermer Programi, IZMIR ~ ferah.turkmen @dew.edu.tr
2 D.E.U Miih. Fak. Jeo. Miih. Bol., [ZMIR- nejat.kun@deu.edu.tr
3 E.U. Niikleer Bilimler Ens., [ZMIR — yaprakg @bornova.ege.edu.tr
4 E.U. Niikleer Bilimler Ens., [ZMIR —gurf@bornova.cge.edu.ir

0z
Insan yasaminin 6nemli bir kismi ( ofis, ev ) kapali mekanlarda ge¢mektedir. Binalar; kozmik ve

kitasal orijinli radyasyona karsi koruyucu olmakla beraber, kullanilan yapi malzemelerine bagl olarak,
bazen binalar igerisindeki radyoaktivite disaridan fazla olabilir.

Bu nedenle gelismis iilkeler; toplum sagligini korumak ve bina malzemelerinin spesifik aktivitelerini
karsilagtirmak amaciyla tiim diinyada radyum esdeger aktivitesi Ra(eq) adi verilen ortak bir indeks
kullanmaktadirlar. Toplum saghg agisindan herhangi bir radyolojik risk olusturmamasi icin bina
materyalerindeki Ra(eq) aktivitesinin 370 Bq/kg’1 gegmemesi gerekmektedir ( UNSCEAR ).

Giintimiiziin vazgegilmez yapi malzemeleri arasinda yer alan dogal taslar; tiim diinyada oldugu gibi
tilkemizde de yaygin olarak kullamilmaktadir. Tirk Dogal Taslari, zengin gesitliligi ve kalitesiyle tiim
diinyada dikkat ¢ekmekte ve dis ticaretimizdeki payr hizla artmaktadir. 1990’ yillarin basindan
itibaren siirekli gelisim gosteren ve son yillarda maden ihracatimiz iginde “Feldispat ve Bor Tuzlari™
ni da gecerek st siralarda yer alan Dogal Tas Sektdrii’nde; yatirim, iiretim ve ihracat agisindan son 15
yilda elde edilen bilyime hizi, diinya ortalamasinin iki katina ulasmuistir. Bu nedenle, Tiirk dogal
taslarinin radyoaktivite igeriginin ve buna bagli olarak da yukarida belirtilen limit degeri asip
agsmadifinin saptanmasinin ihracat agisindan ne kadar dnemli oldugu agik¢a goriilmektedir. Ayrica
tilkemiz iyi bir sert tas ithalatgisidir. Geligmis iilkelere yaptigimiz ihracatlarda son zamanlarda israrla
radyoaktivite testi istenmesine karsin, ayni iilkelerden yaptigimiz sert tas ithalatinda, iilkemiz higbir
belge istememekte ve her tasi sadece igerdigi renk 6zellikleri nedeniyle kabul etmektedir.

Ulkemizin diinya pazarlarinda taninan dogal taslari (mermer, granit gibi) ile yogun olarak ithal edilen
sert taglarin radyoaktif 6zelliklerinin belirlenmesi amaciyla bir TUBITAK projesi hazirlanmaktadir. Bu
bildiride; devam eden bu projenin 6n ¢alismasi olarak “Mermer” ve “Granit™ endiistriyel tanimi iginde
degerlendirilen bir grup tasin radoaktivite 6zellikleri belirlemis olup, ézellikle bazi sert taslarin bina
materyalleri i¢in dngoriilen 370Bg/kg degerini astigi saptanmistir.

Anahtar Kelimeler: Dogal tas, Radyoaktivite,Yapi malzemesi

ABSTRACT

Mostly a significant portion of a human’s lifetime is spent in closed place such as offices and homes.
Even though these buildings have some protection against the cosmic and continental origin of
radiation, because of the utilized constructional material, sometimes the amount of radio activity
inside the buildings is much higher than outside
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Therefore, developed countries use radium equivalent activity RA(eq) as a common index for
protection of the society’s health and compare the specific activities of buildings’ materials. It is
requested that the materials of the building’s Ra(eq) activity value should be not more than 370 Bq/kg
to avoid radiological risk for the health society ( UNSCEAR ).

Natural stones, today’s significant construction materials, are widely used in our country as in other
countries in the world. Turkish natural stones which have the attention of the world with their rich
variations and qualities are rapidly taking a higher portion of the export. The Natural Stone Sector has
continuously improved since the 1990’s and recently, overcome the “Feldspar, Bor Salts”, therefore,
climbed towards the top places of the mineral export.

In the last 15 years, the improvement speed of the investment, production and export has doubled the
world average. For this reason, it can be seen very clearly that the decision of the radioactive contents
and control the above limitation of the Turkish natural stones is very important for export.
Furthermore, our country is good hard stone importer. Recently, although the developed countries ask
Jor the radioactive tests for our export, we do not want any certificate from the same countries for our
hard stone imports. Each stone has been accepted with only its color characteristics.

A TUBITAK project is preparing for the determination of the radioactive features of the intensive hard
stone imports and the Turkish natural stones as marble and granite which are well known in the world
market. In this study, as a preliminary study of this project, the radioactive characteristics of
“Marble” and “Granit” are determined, especially, some of the hard stones for building materials
have been exceeded the suggested value of 370 Bq/kg.

Keywords: Natural Stones, Radioactivity, Construction materials
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Dogal Karbondioksitin Cevre ve Insan Saghig Uzerindeki Etkileri

On The Effects Of Natural Carbon Dioxide About The Environment And Human
Health

Hazim YILMAZ

Barit Maden Tiirk A.S. /ISTANBUL

0z

Karbondioksit yanmayan, renksiz, kokusuz, zayif asit-baz 6zelliginde olup, havadan ortalama 1,5 kat
daha agirdir. Karbondioksit zehirli bir gaz degildir. Ancak havada %30 oraninda bulundugunda
solunum tikanikliklarina neden olur. Karbondioksitin absorbsiyon tesiri 12-16,5 mikron dalga
uzunlugundan fazladir. 4 mikrondan kii¢iikk dalga uzunlugun da ise, ancak birka¢ 6nemsiz
absorbsiyon ¢esidi arz eder. Buna gore havadaki karbondioksit, giinesten gelen kisa dalgali enerji
radyasyonun en kii¢tik bir kismini emebilir. Buna karsilik karbondioksitin en biiyiik rolii, diinyamiza
gelen giines 1sinlarmin bir kismi yansitilirken olusan uzun dalgal sicaklik 1sinlarinin biiyiik 6l¢iide
absorbe etmesi ve bu enerjinin atmosferde alikonularak uzaya gitmesine engel olmasidir(sera etkisi).

Ekonomide ¢ok yonlti kullanimi olan karbondioksit, ¢ok eski zamanlardan beri insan saghgr i¢in
kullaniimigtir. Romalilar devrinde Nigde Kemerhisar ve Denizli Kizildere’deki karbondioksitli sular
kutsal sayilarak i¢ilmis ve ¢amur banyolarindan yararlanilmistir. Gunimiizde karbondioksit
fabrikalarda %99,5 oraninda sivilastirilarak hastanelerde birgok dalda insan saghg igin
kullanilmaktadir. Ayrica balik, et, sit iriinlerinin, yas sebze ve meyvelerin depolanmasinda,
tasinmasinda ve tazeliginin korunmasinda yararlanilarak insan saghgina biiyiik katkilar saglamaktadir.
Ulkemizin gesitli yorelerinde kendiliginden ¢ikan dogal karbondioksit, bazi yorelerimizde insanlarimiz
tarafindan mayasil, basur ve mantar tedavisinde kullanilmaktadir.

ABSTRACT

Being non — combustible, colorless, odorless, weak acidic — basic carbon dioxide is average 1.5 times
heavier than air. Carbon dioxide is not a toxic gas. However if there is about 30% CO- in the air, it
causes respiratory deficiencies. The absorption effect of carbon dioxide is more than 12 — 16.5 u wave
lengths. If it is smaller than 4 p wave lengths, it exhibits only insignificant absorption kinds. So, CO,in
the air may absorb only a small part of radiation of solar shortwave energy. Although this, the great
role of carbon dioxide, when the some of solar rays are reflected, longwave temperature rays are
mostly absorbed and prevenis this energy captured in the atmosphere, disseminating into the
aerospace (greenhouse effect). :

Carbon dioxide having multipartite uses in the economy has been used for the human health since
ancient times. Waters with carbon dioxide at Nigde Kemerhisar and Denizli Kizildere in Roman period
esteemed as sacred had been drunk and used from mud baths. Today carbon dioxide is used for human
health on many branches of hospitals by means of 99.5 %. Besides, it provides much more benefits to
human health by using-the storage, transportation and protection of freshness of fish, meat, dairy
products, edible vegetables and fruits. Natural carbon dioxide emerging from various places in our
country is used in the treatment of mycosis and related skin diseases in some provinces.
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Yahyali Napinin Stratigrafik Ve Yapisal Ozellikleri Ve Toros Kusagi’nda
Benzer Birimlerle Karsilastirilmasi

The Stratigraphic And Structural Characteristics Of Yahyali Nappe And Its
Correlation With Similar Units In Tauride Belt
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Dogu Toroslar’in bati kesimindeki Ala Daglar bélgesinde, Siyah Aladag napi altinda diisiik dereceli
metamorfizmaya ugramis kaya birimleri ylizeylenir. Yahyal napi olarak adlandirilan bu metamorfik
kaya birimleri, alttan stte dogru sirast ile Siluriyen yasl sislerden olusan Kirazli formasyonu, Alt
Devoniyen yasli metakirintili ve metakarbonatlardan olusan Karsavuran formasyonu, Orta Devoniyen
yash metakarbonatlardan olusan Ayraklitepe formasyonu, Ust Devoniyen yasli kuvarsit, mermer ara
seviyeli metakirintililardan olusan Yellibel formasyonu, Karbonifer-Permiyen yash sist ve kuvarsit
seviyeli metakarbonatlardan olusan Kuramazdagi grubu ile temsil edilir. Kuramazdagi grubu,
Karbonifer yasli mermer,dolomit,rekristalize kiregtasi,kuvarsit ve sistten olusan Ardi¢lipinar
formasyonu, Alt Permiyen yasli mermer,rekristalize kiregtasi ve dolomitten olusan Manastirdere
formasyonu Ust Permiyen yasli mermer, dolomit.kuvarsit ve sistten olusan Karhgintepe formasyonu
olmak {izere li¢ formasyona ayrilmisdir. Yahyali napinda bu Paleozoyik istif tizerinde, Alt Triyas yasli
sist, kalksist ve metakarbonatlardan olusan Kocatepe formasyonu, Jura-Kretase vyash
metakarbonatlardan olusan Tavsancidagtepe formasyonu ile Ust Kretase yasli sist, kalksist, mermer vb
kayatiirlerinden olusan Karabogiirtlen formasyonunu yer alir. Bélgenin alt yapisal birimi olan Yahyal
napinin stratigrafik 6zellikleri, Siyah Aladag napinm metamorfik karsihgr oldugunu yansitir. Kayseri
dogusunda Kuramaz Dagr ve Hinzir Daginda genis mostralar halinde yiizeyleyen Yahyali napina
benzer kaya birimleri, yer yer Toros Kusagi boyunca izlenmektedir.

Toros Kusagi’nda; Yahyali napini, disiik dereceli bélgesel metamorfizmaya ugramis Menderes masifi
giineyindeki, Goktepe (Mugla) istifi, Orta Toroslar’da Bolkardag: birligine dahil edilen Kartal Dagi
istifi ve Bolkar Daglari'ndaki Ugtepeler istifi ile Bitlis metamorfitlerine dahil edilen Bitlis’in
giineybatisindaki metamorfik istif ile karsilastirmak miimkiindiir.
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ABSTRACT

The low-grade metamorphic rock units underlying Black Aladag nappe in Aladag mountains are
exposed at western part of Eastern Taurides. These rock units are defined as Yahyali nappe and from
bottom to top is represented by Silurian schist of Kirazli formation, Lower Devonian metaclastics and
metacarbonates of Karsavuran formation, Middle Devonian metacarbonates of Ayraklitepe formation,
Upper Devonian  quartzite and marble interlayered metaclastics of — Yellibel Sformation,
Carboniferious-Permian metacarbanate with schist and quartzite interlayers of Kuramazdag group.
The Carboniferous-Permian Kuramazdagi group includes Carboniferous Ardi¢hipinar formation,
Lower Permian Manastirdere formation and Upper Permian Karhgntepe formation. Lower Triassic
schist, calcschist and metacarbonates of Kocatepe formation, Jurassic-Cretaceous metacarbonates of
Tavsandagtepe formation and Upper Cretaceous schist, calcschist and marble of Karabogiirtlen
formation. The Yahyali nappe is underlain Black Aladag nappe and its stratigraphic characteristics
reflect that it is the metamorphic equivalent of the Black Aladag nappe. Yahyali nappe is widely

exposed at Kuramazdagi and Hinzirdag to the east of Kayseri and similar rock units are also observed
locally in Tauride Belt.

In Tauride Belt, the Yahyali nappe can be corraleted with low-grade metamorphic Goktepe (Mugla)
sequence at south of Menderes Massive, Kartaldagi and Ugtepeler units of Bolkardag terraine in
Central Taurides and metamorphic rock unit of Bitlis Metamorphics at southwest of Bitlis.
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Belemedik istifinin Jeolojik Ozellikleri ve
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Geological Characteristics Of Belemedik Sequence And Its Setting In The
Identified Units Of Taurides
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Dogu Toroslar’da Ecemis Fay Zonu dogusunda Pozanti ve Karaisal (Adana) ilgeleri arasinda kalan
alanda ytizeyleyen Belemedik Istifi sirasiyla; Ust Devoniyen yash Giimiisali, Karbonifer yash

Belemedik, Alt Permiyen yasli Sarioluk, Ust Permiyen yasli Zindandere, Alt Triyas yash Katarasi, Ust

Triyas yasl Sariyarma, Jura-Kretase yash Camlik ve Ust Kretase yash Karabégiirtlen formasyonlarini
icermektedir.

Belemedik Istifi’'nin goriiniir tabaninda yeralan Ust Devoniyen yash Giimiisali formasyonu baslica
silttasi, seyl, kiregtasi ve kumlu kiregtasi, bu birim iizerine uyumlu olarak gelen Karbonifer yash
Belemedik formasyonu ise seyl, marn, g¢amurtasi, kuvarsit ve kiregtasi litolojileri igermektedir.
Belemedik formasyonu iizerindeki Alt Permiyen yasli Sarioluk formasyonu, Girvanella ve
Pseudofusulinoides’li killi kiregtasi ve kiregtasi ile temsil edilmektedir. Bu birim tizerinde ise. tabanda
kuvarsitlerden olusan bir diizey ile baslayarak yukariya dogru kiregtasi, dolomitik kiregtasi ve
Mizzia’h kiregtast litolojileri igeren Zindandere formasyonu gézlenmektedir. Yukarida tanimlanan Ust
Permiyen yasli litolojiler iizerine Alt Triyas yash Katarasi formasyonuna ait stramatolitik kirectasi,
kumlu kiregtagi, marn ve ¢amurtasi litolojileri uyumlu olarak gelmektedir. Katarasi formasyonu
tizerinde, ¢akliltasi, silttasi, marn ve kiregtasi litolojileri igeren Sariyarma formasyonu bulunmaktadir.
Bu birim tizerinde ise, sirasiyla; kiregtasi, dolomitik kiregtasi ve Rudis'li kiregtasi litolojileri iceren
Jura-Kretase yasl Camlik ve kirmizi ¢ortlii mikritik kirectasi, silttasi ve seyl litolojileri igeren Ust
Kretase yagh Karabogiirtlen formasyonlari bulunmaktadir. Yapilan arazi gzlemlerinde, tabandaki tiim
birimler tizerinde ilksel olarak agisal uyumsuz konumlu olan Jura-Kretase yash birimlere ait taban
dokanagin, bolgede daha sonra gelisen tektonik olaylara bagli olarak nitelik degistirdigi ve tektonik
konum kazandigi gozlenmistir. ' '

Yukarida tanitilan Belemedik Istifi’ne ait Paleozoyik.ve Mesozoyik yasli kaya-stratigrafi birimleri,
Bozkir Birligi’ne ait Kizildag ofiyolitik melanji ve Pozanti-Karsanti ofiyoliti tarafindan tektonik olarak
lzerlenmektedir.

Dogu Toroslar’in bati kesiminde yer alan ve ilk kez Blumenthal (1947) tarafindan Belemedik
Penceresi, bu galismada ise genel olarak Belemedik Istifi adiyla tanitilan kaya-stratigrafi birimlerinin,
stratigrafik ve yapisal konum bakimindan, Aladaglar’da Siyah Aladag Napi (Tekeli ve dig., 1981-
1983) ve Orta Toroslar’da Aladag Birligi (Ozgiil, 1976,1983) olarak tamitilan birimlerin esdegeri
oldugu dustiniilmektedir.

269



57. Turkiye Jeoloji Kurultayi 08-12 Mart 2004, MTA Kiltur Sitesi, Ankara
57th Geological Congress of Turkey

ABSTRACT

Belemedik sequence which crops out between Pozanti and Karaisali (Adana) towns east of Ecemis
Fault Zone, consists of Upper Devonian Guimiisali, Carboniferous Belemedik, Lower Permian
Sarioluk, Upper Permian Zindandere, Lower Triassic Katarast, Upper Triassic Sariwvarma, Jurassic-
Cretaceous Camlik and Upper Cretaceous Karabogiirtlen formations in the Eastern Taurides.

The observed lowermost unit of Belemedik sequence is Upper Devonian Giimiisali formation, which
mainly comprises siltstone and sandy limestone. Carboniferous Belemedik formation which consist of
shale, marl, mudstone, quartzite and limestone conformably overlies the Giimiisali formation. Lower
Permian Sarioluk formation is mainly made up of limestone and clayey limestone including Girvanella
and Pseudofusulinoides forms overly Belemedik formation. This unit is followed by Zindandere
formation which mainly comprises quartzites, limestone, dolomitic limestone and Mizzia bearing
limestones. The stromatolitic limestone, sandy limestone, marl and claystone of lower Triassic
Katarast formation conformably overlie the Upper Permian sediments. Katarasi formation is
unconformably overlain by Sariyarma formation which is composed of conglomerate, siltstone, marl
and limestone lithologies. Jurassic-Cretaceous Camlik formation which is mainly made up of
limestone, dolomitic limestone and Rudist bearing limestone and Upper Cretaceous Karabdgiirtlen
Jformation consisting of red cherty micritic limestone and shale overlie the Katarast formation. Field
observations show that the contact of Jurassic-Cretaceous units was initially an angular unconformity
all over the basement but later, it changed its character and gained a tectonic position.

The Paleozoic and Mesozoic lithostratigraphic units of Belemedik sequence identified above are
obducted onto the Kizildag ophiolitic melange of Bozkir Unit and Pozanti-Karsanti ophiolite.

The lithostratigraphic units which is called as Belemedik Window firstly by Blumenthal (1947) and as
Belemedik Sequence in this study can be correlated with the Sivah Aladag Nappe (Tekeli et al., 1981-
1983) in Aladag Region and Aladag Unit (Ozgiil, 1976, 1983) in the Central Taurides considering its
stratigraphic and structural setting.
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Dogu Toroslar’in bati kesiminde Goksun-Afsin fayi ile Goyniik-Binboga fayr arasinda yer alan
Binboga Daglari’nda diisiik derecede bolgesel metamorfizmaya ugramis kaya birimleri
ylizeylenmektedir. Binboga Daglari, alttan iistte dogru sirasi ile Ust Paleozoyik yasli yer yer mermer,
dolomit ve kalksist ara seviyeli sist ve fillatlar, Ust Permiyen yash mermer, dolomit ve rekristalize
kiregtaslari, Alt Triyas yasli sist, kalksist ve mermerler, Orta Triyas-Kretase yash dolomit, mermer,
rekristalize kiregtast ve ¢ortlii mermerler ve Ust Kretase yash mermer, kalksist ve dolomit ara seviyeli
metakirintililar ile temsil edilmektedir. Bu istifte. Ust Permiyen tizerinde Alt Triyas uyumsuz, Orta
Triyas ise Alt Triyas iizerinde gecisli olarak bulunmaktadir. Ust Paleozoyik metakirintililart ile Ust
Permiyen iliskisi belirlenemeyen bolgede, Ust Kretase metakirintihlar Orta Triyas-Kretase
metakarbonatlari {izerinde uyumsuz olarak izlenmektedir. Ancak bu istif Binboga Daglari'nda kendi
icinde bindirmeli yapilar olusturmaktadir. Altta kalan dilimler. tstteki dilimlere gore daha fazla
metamorfizma izleri tagimaktadir. Binboga Daglari’nin kuzeyinde ve glineydogusunda ofiyolit napi ile
birlikte siiriiklenen kiregtas: kiitleleri yaygin olarak yviizeylenmektedir. Giiney ve giineybatisinda ise
Goksun ofiyolitleri, batisinda ise metamorfizma gegirmemis, Prekambriyen-Alt Tersiyer yasli platform
tipi ¢okellerden olusan Feke birimi yer almaktadir.

Dogu  Toroslar'in bati  kesimindeki Binboga Daglari'ni olusturan metamorfik kayalar, Bati
Toroslar’daki Bodrum napi ve Orta Toroslar’daki Afyon-Kiitahya zonunun Mesozoyik yasli ¢okel
kayalari ile stratigrafik ve yapisal olarak denestirilebilir.
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ABSTRACT

The low-grade metamorphic rock units are exposed at Binboga mountains located to the west of
Eastern Taurus between Goksun-Afsin and Goyniik-Binboga faults. The Binboga mountains consist
from bottom to top of Upper Paleozoic schist, phyllite with local marble, dolomite and calc-schist
intercalations, Upper Permian marble, dolomite and recycrstallized limestone, Lower Triassic schist,
calc-schist and marbles, Middle Triassic-Cretaceous dolomite, marble, recrystallized limestone and
cherty marbles and Upper Cretaceous metaclastics with marble, calcschist and dolomite
intercalations. In this sequence, Lower Triassic is unconformable with Upper Permian whereas, Lower
Triassic rocks have transitional contact relationship with Middle Triassic rock units. The contact
relationship between Upper Paleozoic meraclastics and Upper Permian could not be observed,
however, Upper Cretaceous metaclastics overlie unconformably Middle Triassic-Cretaceous
metacarbonates. This sequence internaly presents imbricated structures in Binboga Mountains. The
tectonic slices at lower parts have greater degree of metamorphism than the overlying upper parts. The
limestone masses emplaced together with ophiolite nappes are cropped out at north and southeast part
of Binboga mountain. However, at south and southwest, Goksun ophiolites and at west
unmetamorphosed Feke unit comprising platform type deposits of Precambrian-Lower Tertiary age
are exposed.

The metamorphic rocks exposed in Binboga mountains located to the western part of Eastern Taurides
can be stratigraphically and structurally correlated with Mesozoic sedimentary rocks of both Bodrum
Nappe and Afyon-Kiitahya Zone at west and Central Taurides respectively.
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Orta Toroslar’in dogusunda, doguda Ecemis Fay Zonu ile glineyde Namrun (Mersin) ve kuzeydoguda
Pozanti (Adana) ilgeleri arasinda kalan alanda viizeyleyen Namrun istifi igerisinde sirastyla; Karbonifer
yash Ardiglipinar, Alt Permiyen yash Manastirdere, Ust Permiyen vash Karhigintepe, Alt Triyas yash

Kocatepe, Orta-Ust Triyas yash Karagedik ve Jura-Kretase yasli Tavsancidagtepe formasyonlari
ayirtlanmistir.

Namrun Istifi’'nin goriniir tabaninda bulunan Karbonifer yasli Ardiglipinar formasyonu baslica
metakarbonat, sist ve kuvarsit. bu birimin iizerine uyumlu olarak gelen Alt Permiyen yash
Manastirdere formasyonu ise; metakarbonat ve kalksist litolojileri igermektedir. Bu formasyon
tizerinde, tabanda kuvarsitlerden olusan bir diizey ile baslayarak yukariya dogru yer yer dolomitik
nitelikli metakarbonatlara gecen ve en istte Mizzia'li rekristalize kiregtasi litolojilerinden olusan
Karhgintepe formasyonu gézlenmektedir. Yukarida tammlanan Ust Permiyen yasli litolojiler, baslica
metakarbonat, kalksist ve sistlerden olusan Alt Triyas yasl Kocatepe formasyonu tarafindan uyumlu
olarak tzerlenmektedir. Kocatepe formasyonu iizerinde ise tabanda kalksist ve yer yer dolomitik
nitelikli metakarbonatlarla baslayip, yukariya dogru sistlere gecis gosteren Orta-Ust Triyas vyasli
Karagedik formasyonu bulunmaktadir. Sirasiyla, rekristalize kiregtasi metaseyl ve yer yer dolomitik
rekristalize kirectaslarindan olusan Jura Kretase yasli Tavsancidagtepe formasyonu, Namrun Istifi’nin
en lst kesimini temsil etmektedir. Yapilan arazi gozlemlerinde, tabandaki tiim birimler tizerinde ilksel
olarak agisal uyumsuz konumlu olan Jura-Kretase yash birimlere ait taban dokanagin, bolgede daha
sonra gelisen tektonik olaylara bagh olarak nitelik degistirdigi ve tektonik bir konum kazandig
gbzlenmistir.

Guineyde Bozkir Birligi'ne ait Kizildag ofiyolitik melanji ve Pozanti-Karsanti ofiyoliti tarafindan
tektonik olarak iizerlenen Namrun Istifi’ne ait birimler. kuzeyde Bolkar Dagi'nda yiizeyleyen daha
metamorfik ozellikli Paleozoyik-Mesozoyik yash birimler iizerinde tektonik konumludur.

Genel olarak kuzeyden giineye dogru azalan bir metamorfizma ozelligi gdsteren Namrun Istifi
stratigratik ve yapisal konum bakimindan Toros kusaginda Yahyalt Napi, Kuramazdagi ve Hinzirdag
Grubu basliklart altinda tanimlanan metamorfik istifler ile denestirilebilir.
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ABSTRACT

Namrun Sequence which crops out between Ecemis Fault Zone to the east, Namrun (Mersin) town to
the south and Pozanti (Adana) town to the north-east, consists of Carboniferous Ardi¢hpinar, Lower
Permian Manastirdere, Upper Permian Karligintepe, Lower Triassic Kocatepe, Middle-Upper Triassic
Karagedik and Jurassic-Cretaceous Tavsancidagtepe formations in the Eastern part of Central
Taurides.

Carboniferous Ardi¢hipinar formation lowermost unit of Namrun Sequence, consists of meta-
carbonate, schist and quartzite. Manastirdere formation which conformably overlies the Ardighpinar
formation comprises meta-carbonate and calc-schist. Over this formation, Karligintepe formation
consisting from bottom to top of quartzite, locally dolomitic carbonates and Mizzia bearing
recrystallized limestone is observed. The Upper Permian lithologies identified above are overlain by
Lower Triassic Kocatepe formation consisting of meta-carbonate, calc-schist and schist. Middle-Upper
Triassic Karagedik formation which overlies Kocatepe formation starts with calc-schist and sometimes
dolomitic meta-carbonate and passes to schist. Jurassic-Cretaceous Tavsancidagtepe formation
consisting of recrystallized limestone, meta-shale and sometimes dolomitic recrystallized limestone
represents the uppermost part of Namrun Sequence. Field observations show that the contact of
Jurassic-Cretaceous units was initially an angular unconformity all over the basement but later it
changed its character and gained tectonic position.

The units of Namrun Sequence which are obducted by the Kizildag Ophiolitic melange and Pozanti-
Karsanti Ophiolite of Bozkir Unit in the south, tectonically overlie the more metamorphic Paleozoic-
Mesozoic units of Bolkar Dagi in the north.

Namrun Sequence which shows a decreasing degree of metamorphism from north to south can be
correlated with metamorphic sequences of Yahyali Nappe, Kuramazdagi and Hmmzirdagr Groups
considering its stratigraphic and structural setting. '
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Dogu Toroslar’in bati kesiminde yer alan inceleme alaninda, daha énce otokton kabul edilen kaya
birimlerinde, birbirinden farkl: ii¢ yapisal birim saptanmistir. Bunlar birbirleriyle tektonik iliskili olup
alttan tstte dogru Gorbiyes, Kokarot ve Feke birimleri olarak tamimlanmistir. Bolgenin en alt yapisal
birimi olan ve dusiik derecede metamorfitler kapsayan Gorbiyes birimi, Prekambriyen yash
metakumtast, metasilttasi ve kuvarsitler, Alt Ka‘fmbriyen vash kuvarsitler, Orta Kambriyen yash
dolomit, mermer ve rekristalize kiregtaglari, Ust Kambriyen-Ordovisiyen vash yasl sistler, Ust
Permiyen yasli dolomit, mermer ve rekristalize kiregtaslari, Jura-Kretase yasli dolomit, mermer,
rekristalize kiregtasi ve ¢ortlii mermerler ile Ust Kretase yash yer yer bazik sist diizeyli sist, fillat ve
mermer tiirli kayalar igerir. Gorbiyes birimi iizerinde tektonik olarak yer alan ve epimetamorfik
karakterde olan Kokarot birimi ise Alt Kambriyen yash kuvarsit, Orta Kambriyen yasli dolomit ve
rekristalize kiregtagi, Ust Kambriyen-Ordovisiyen yasl seyl ile Ust Paleozoyik yash flis ile temsil
edilir. Yapisal olarak Kokarot ve Gérbiyes birimleri iizerinde yer alan Feke birimi, Prekambriyen yasl
yer yer tiifit seviyeli kuvars kumtasi, silttagt gibi kinntihilardan olusan Oruglu formasyonu, erken Alt
Kambriyen yagh dolomit ve kiregtas ara seviyeli kuvarsit, kumtasi, kiltasi ve silttaslarindan olusan
Emirgazi formasyonu, Alt Kambriyen yasli kuvarsitlerden olusan Zabuk formasyonu, Orta Kambriyen
yash dolomit, kiregtasi ve yumrulu kiregtaslarindan olusan Caltepe formasyonu, Ust Kambriyen-
Ordovisiyen yash seylerden olusan Seydisehir formasyonu, Ust Ordovisiyen yash seyl, kumtasi ve
kirectaglarindan olusan Sobova formasyonu, Siluriyen yash konglomera, kuvarsit silttast  ve
kuvarsitlerden olusan Halityayla formasyonu, graptolitli seylerden olusan Puscutepe formasyonu,
orthocerash kiregtasi, kumtasi ve seylerden olusan Yukariyayla formasyonu, Alt Devoniyen yasl
kuvarsit, seyl ve kiregtaslarindan olusan Ayitepesi formasyon, Orta Devoniyen yash dolomit ve
kiregtaglarindan olusan Safaktepe formasyonu, Ust Devoniyen yasli kiregtasi, kumtasi ve seylerden
olusan Giimiisali formasyonu, Alt Karbonifer yasli kiregtasi, kumtasi ve seylerden olusan Ziyarettepesi
formasyonu ile Ust Permiyen yasl kuvarsit seviyeli kiregtaslarindan olusan Yigihitepe formasyonunu
kapsar. Feke biriminin Prekambriyen ve Paleozoyik kayalari iizerinde ise Alt Triyas yash alacali
marnlardan olusan Katarasi formasyonu, Ust Triyas-Alt Liyas yash karasal kirintihlardan olusan
Gedikli formasyon, Jura Kretase yash kiregtaslarindan olusan Kéroglutepesi formasyonu, Ust Kretase
yaslt rudistli kirectaglarindan olusan Yaniktepe formasyonu, Ust Senoniyen vyashi mikritik
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kiregtaglarindan olusan Elmagatyayla formasyonu ile Paleosen-Alt Eosen yasli mikrit, killi mikritlerden
olusan Akdere formasyonu izlenir.

Dogu Toroslar’in bati kesiminde izlenen Gérbiyes, Kokarot ve Feke birimleri, Ge¢ Kretase sonlarinda
tektonik olarak bir araya gelmis olup Toros Kusagi'nda Eosen sonlarinda ger¢eklesen yatay
hareketlerden de etkilenmislerdir.

ABSTRACT

In the study area located at western part of Eastern Taurides, three different major tectonic units have
been differentiated which were previously accepted as autochthonous units. These tectonic units which
have tectonic contact with each other have defined from bottomto top as Gérbives, Kokarot and Feke
units. The Gorbiyes unit forms the lowest structural unit and is represented by low-grade
metamorphics includes Precambrian metasandstone, metasilistone and quartzites, Lower Cambrian
quarizites, Middle Cambrian dolomite, marble and recrystallized limestones, Upper Cambrian-
Ordovician schists, Upper Permian dolomite, marble and recrystallized limestones, Jurassic-
Cretaceous dolomite, marble, recrystallized limestone and cherty marbles and Upper Cretaceous
schist with basic schist levels, phyllite and marble type rocks. The Gorbives unit is tectonically
overlain by epimetamorphic Kokarot unit which is represented by Lower Cambrian quartzite, Middle
Cambrian dolomite and recrystallized limestone, Upper Cambrian-Ordovician shale and Upper
Paleozoic flysch sediments. The Feke unit structurally overlies the Kokarot and Gérbives units and
comprises Precambrian quartz sandstone with local tuffite level, silistone like clastics of Oruclu
formation, early Lower Cambrian dolomite and limestone intercalated quartzite, sandstone, claystone
and sandstone of Emirgazi formation, Lower Cambrian quarizite of Zabuk formation, Middle
Cambrian dolomite, limestone and nodular limestone of Caltepe formation, Upper Cambrian-
Ordovician shales of Seydisehir formation, Upper Ordovician shale, sandstone and limestone of
Sobova formation, Silurian conglomerate, quartzite siltstone and quartzite of Halityayla formation,
grapiolite bearing shale of Pus¢utepe formation, orthoceras bearing limestone, sandstone and shales
of Yukariyayla formation, Lower Devonian quartzite, shale and limestones of Ayitepesi formation,
Middle Devonian dolomite and limestones of Safaktepe formation, Upper Devonian limestone,
sandstone and shale of Gumusali formation, Lower Carboniferous limestone, sandstone and shale of
Ziyarettepe formation and, Upper Permian quartzite intercalated limestone of Yigilitepe formation.

The Lower Triassic vine colored marls of Katarasi formation overlies the Precambrian and Paleozoic
rocks of the Feke unit and succeded up by Upper Triassic-Lower Liassic continental clastics of Gedikli
Jormation, Jurassic-Cretaceous limestone of Koroglutepesi formation, Upper Cretaceous rudist
bearing limestones of Yaniktepe formation, Upper Senonian micritic limestones of Elmacatyayla
Jormation and Paleocene-Lower Eocene micrite nd clayey micrites f Akdere formation.

The Gérbiyes, Kokarot and Feke units cropped out at western part of Eastern Taurides imbricated
tectonically during late Late Cretaceous and in Tauride Belt, they were also affected by horizontal
tectonic movements during the end of FEocene.
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Antalya korfezi kuzeydogusunda yer alan inceleme alaninda, stratigrafik, yapisal ve metamorfizma
ozellikleri agisindan birbirinden farkli 6zellikte otokton ve allokton kaya birimleri yiizeylenir. Bunlar,
Anamas-Akseki otoktonu, Antalya naplari, Alanya napi ve Beysehir-Hoyran-Hadim naplari olarak
tanimlanir. Sedimenter, volkanik, metamorfik ve ultrabazik kokenli bu kaya birimleri. diizenli ve/veya
diizensiz stratigrafiler sunmaktadir. inceleme alaninda Anamas-Akseki otoktonu Ust Kretase-Eosen
yash kirintili ve karbonatlarla temsil edilir. Antalya naplari, alttan iiste dogru Noriyen-Ust Kretase yasl
kirmntili ve karbonatlardan olusan Cataltepe napi, Alt Triyas-Ust Kretase yash volkanik, kirintili ve
karbonatlardan olusan Alakir¢ay napi, Kambriyen-Ust Kretase yasli karbonat ve kirintililardan olusan
Tahtalidag napt ile okyanusal kabuk kokenli Tekirova ofiyolit napini kapsamaktadir. Antalya naplari
tizerinde tektonik olarak yer alan Alanya napi ise; alttan tiste dogru diisiik dereceli metamorfizma
gecirmis ve metakarbonatlar ile temsil edilen Prekambriyen-Alt Triyas yasli Mahmutlar birimi (alt
nap), yiiksek basing/diisiik sicaklik metamorfizmasi gegirmis amfibolit ve eklojit mercekleri kapsayan
granatli mikasistler ile temsil edilen olasi Ust Kretase yash Sugézii birimi (orta nap) ile diisitk dereceli
metamorfizma ge¢irmis metakirintili ve metakarbonatlar ile temsil edilen Alt Kambriyen-Ust Kretase
yaslt Yumrudag biriminden (iist nap) olugmaktadir. Calisilan bélgede, Beysehir-Hoyran-Hadim
naplarina ait Hadim napr tiim bu otokton ve allokton kiitleler iizerinde tektonik olarak yer alir. Bu
calismada, daha Onceki arastirmalarda Alanya napina dahil edilmis birbirinden farkhi Kusyuvasi ve
Yalgitepe birimleri olmak tizere birbirinden farkl iki yapisal birim saptanmistir. Kusyuvasi birimi, Ust
Devoniyen-Kretase yag arahginda ¢okelmis kaya birimleri ile temsil olurken, Yalgitepe birimi; Ust
Paleozoyik yash flis, Ust Permiyen yash kirectaslari, Jura-Kretase yasl dolomit ve kirectaslari ve Ust
Kretase yash flis ile temsil edilir.

Orta Toroslar’in bu kesiminde giineyden kaynaklanan Antalya ve Alanya napi, Daniyen’de Anamas-
Akseki otoktonu iizerine yerlesmistir. Beysehir-Hoyran-Hadim naplarina ait Hadim napt ile bu
aragtirmada saptanan Kusyuvasi ve Yalgitepe birimleri kuzeyden Anamas-Akseki otoktonunu asarak
Eosen sonlarinda Antalya ve Alanya napi iizerine yerlesmistir.
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ABSTRACT

In the study area located in northeast of Antalya Bay, the autochthone and allochthonous rock units
having different stratigraphic, structural and metamorphic characteristics are exposed. These are
defined as Anamas-Akseki autochthone, Antalya nappe, Alanya nappe and Beysehir-Hoyran-Hadim
nappes. These rocks units of sedimentary, volcanic, metamorphic and ultrabasic origin indicate
regular and/or irregular stratigraphic sequences. In the study area the Anamas-Akseki autochthone is
represented by Upper Cretaceous-Eocene clastics and carbonates. The Antalya nappes are from
bottom to top, composed of Norian-Upper Cretaceous clastic and carbonates of Cataltepe nappe,
Lower Triassic-Upper Cretaceous volcanic, clastic and carbonates of Alakir¢ay nappe, Cambrian
nappe, Cambrian-Upper Cretaceous carbonate and clastics of Tahtalidag nappe and oceanic crust
originated Tekirova ophiolite nappe. The Antalya nappes are tectonically overlain by Alanya nappe
which is from bottom to top, composed of Precambrian-Lower Triassic Mahmutlar unit (lower nappe)
including metacarbonates of low-grade metamorphism, Upper Cretaceous Sugézii unit (middle nappe)
comprising garnet micaschists of high pressure/low temperature metamorphism with amphibolite and
eclogite lenses and Lower Cambrian-Upper Cretaceous Yumrudag unit (upper nappe) consisting of
metaclastics and metacarbonates of low-grade metamorphism. In the study area, the Hadim nappe as
the nappe of Beysehir-Hoyran-Hadim nappes tectonically overlie all these autochthone and
allochthone masses. In this study, two different structural units have been distinguished namely
Kusyuvasi and Yalgitepe units which were previously considered in Alanya nappe. The Kusyuvast unit
is represented by Upper Devonian-Cretaceous rock units, whereas the Yalgitepe unit is composed of
Upper Paleozoic flysch, Upper Permian limestones, Jurassic-Cretaceous dolomite and limestones and
Upper Cretaceous flysch.

In this part Central Taurids the southerly originated Antalya and Alanya nappe emplaced onto the
Anamas-Akseki autochthone in Danian. The Hadim nappe of Beysehir-Hoyran-Hadim nappes and in
this study, the determined Kusyuvasi and Yalgitepe units are northerly originated and obducted over
- Anamas-Akseki autochthone and emplaced onto the Antalya and Alanya nappe at the end of Eocene.
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Bati Anadolu’da meydana gelen depremlerin nedeni, Ege Graben sistemidir. Ege Graben sistemi
icinde bulunan Gediz ve Simav Grabenleri, ¢alisma alaninda meydana gelebilecek depremlerin ana
kaynaklarr olacaktir. Kiitahya ilinin jeolojik yapisinin biiyiik bir kismini olusturan Neojen Havzalari,
deprem bakimindan aktif bolgelerdir. Havzalari dolduran malzemelerin heterojen olusu, havza
kenarlarindaki ve havza iglerindeki fay hareketlerinin geng ve aktif olmasi, havzalarin depremselligini

artirmakta ve depremlerin hasar yapma giiclerini yiikseltmektedir. Dolayisiyla bu bélgelerde
yerlesme alanlarinin zemin 6zellikleri ¢ok iyi belirlenmelidir.

Inceleme alani, Kiitahya Belediye sinirlari icersinde yer alan, Yoncali Kaplica yerlesim bolgesi olup
yaklagik 2.09km* dir. Bu c¢alisma, arazi ve laboratuvar deneyleri kullanilarak, alanin yerlesime
uygunlugunun incelenmesini kapsar. Calismalarda 1/1 000 &lgekli topografik ve kadastral haritalar
kullanilmistir. Inceleme alaninda toplam 254.7m. derinlikte 40 adet temel sondaji, toplam 39,5 m.
derinlikte 6 adet dinamik penetrasyon sondaji ve 9 adet arastirma ¢ukuru agilmistir. Agilan zemin
sondajlarinda penetrasyon deneyleri yapilmis, yeraltisuyu diizeyi derinlikleri 6l¢iilmiis ve kuyu basi
tanimlamalarinin yani sira, laboratuvar deneyleri i¢in 41 farkli noktadan numuneler alinmistir.

Inceleme alani ve civarinda Paleozoik yash sist ve kristalize kirectasi ile Kretase yasli ofiyolitik seri,
en eski birimi olusturmaktadir.  Bu birimlerin tizerine uyumsuzlukla gelen Pliokuvaterner yash kil,
kum ve cakildan olusan eski aliivyon ile Kuvaterner yash aliivyon en gen¢ birim olarak ¢alisma
alaninda yiizeylenmektedir. Aliivyonun, organik artik ve giincel fosiller icerdigi belirlenmistir. Sicak
su kaynaklari bolgenin kirikli yapist ile ilgilidir. Yerlesim merkezinin ortasindaki kiregtast biriminden
olusan adacik, kuzey-giiney yonlii faylarla ytkselmistir. Ayrica Yoncali yerlesiminin dogusunda,
aliivyon ile eski birimlerin kontagindan gegen K-G yonlii fay, Kiitahya-Tavsanhi devlet yolunun
tizerinden gegtigi kuzeydogu uzanimh vadinin iginde yer alir. Bu faylar egim atimli normal faylardir.
MTA tarafindan yapilan sondaj kuyularindan tretilen sicak sular bu faylarin varliiyla olusur ve
rezervuar ile ilgilidir.
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1.5 m. derinlikte; 4.7mm. capindan biiyiik tanelerin agirlik olarak dagihmi %14, 0.07mm. gapindan
kii¢iik tanelerin agirlik olarak dagilimi %64 diir. 3.0 m. derinlikte; 4.7mm. gapindan biiyiik tanelerin
agirhk olarak dagilimi %20, 0.07mm. ¢apindan kiigiik tanelerin agirlik olarak dagilimi %58 dir. 4.5
m. derinlikte; 4.7mm. gapindan biiyiik tanelerin agirlik olarak dagilimi %10, 0.07mm. ¢apindan kiigiik
tanelerin agirlik olarak dagilimi %62 dir. Dogal birim hacim agirliklart 2.3-1.8 gr/cm® arasinda
degisirken, su igerigi % 6.4- 49.7 arasindadir.  Likit limit degerleri %28-70 arasinda degismektedir.
Plastik limit degeri % 37-16 arasindadir. Serbest basing degeri qu=41.5-178 kPa arasindadir. 1.50m.
derinlikte; en diisitk SPT30 degeri 2, en yiiksek SPT30 degeri 15 dir. 3.00 m. derinlikte; ortalama
SPT30 degeri 8, 4.50m. derinlikte; ortalama SPT30 degeri 11 dir. 6.00m. derinlikte; ortalama
SPT30 degeri 12 dir. 7.50m. derinlikte; ortalama SPT30 degeri 8 dir. SPT30 deneylerinden elde
edilen darbe sonuglari degerlendirilmis ve sonuglar yiizeyden farkli derinliklerdeki seviyeler igin
haritalar geklinde sunulmustur. 150-195 cm. derinlikteki zeminlerin, tasima giicii 0.2-1.3kgf/cm?,
300-345 cm. derinlikteki zeminlerin tagima giicti 0.4-1.9kgf/cm?2, 450-495 cm. derinlikteki zeminlerin
tagima giicii 0.6-1.8kgf/cm?® arasinda degismektedir.  Genel olarak altivyonda yeraltisuyu seviyesi,
yiizeyden itibaren 1.3-4.2 m. derinliktedir. Yerel permeabilite farkliliklarindan dolayi, yanal ve diisey
yonde yeraltisuyu seviyesi ani degisiklikler gdstermektedir.

Galigma alaninin sinirlart igindeki aliivyonda, tasima giigleri kisa mesafelerde ¢ok biiyiik degisiklikler
gostermektedir. Bu da parsel bazinda zemin etiitlerinin gerekli oldugunun bir kanitidir. UA (Ikonos
uydu goriintiisii) ve CBS teknikleri kullanilarak, 1:1000 6&l¢ekli topografik ve imar haritalari
“sayisallastirict  ile bilgisayar ortamina aktarilmistir. [mar adalari, miinhaniler, dereler, sondaj
lokasyonlari, jeolojik birimler, yerlesime uygun alanlar, faylar, SPT (N) sayilari(her 1.5 metrede bir),
yeraltisuyu derinligi gibi veriler farkli katmanlar seklinde sayisallastirilmis ve haritalanmistir.

ABSTRACT

Cause of the earthquakes occurs in West Anatolia is Aegean Graben System. Grabens of Gediz and
Simav that is in Aegean Graben System will be the main sources of earthquakes that can be happen in
the working area. Neogene basins that compose big part of geologic structure of Kiitahya are active
areas with regard to earthquakes. As being heterogeneous of materials that fill basins and as being
voung and active of fault movements that are in basins and by basins, increase the risk of earthquake
and damage power. By implication, in these areas ground specialities of residential field must be
known very well.

Survey area is residential area of Yoncalr thermal spring that is in the border of Kiitahya Municipality
and it is approximately 2.09km*. This work comprises examination of residential suitability of survey
area by using land and laboratory experiment. Topographic and cadastral maps that have measure of
171000 were used in this work. 40 boreholes thar have totaly 254.7m. depth and 6 Dynamic
Penetration that has rotaly 39.5m. depth and 9 trial pit were opened in the survey area. Penetration
experiments were made, groundwater level was measured and along top well define for laboratory
experiments samples were taken from 41 different points.

Paleozoic schist and crystallized limestone and Cretaceous ophiolitic compose the oldest unit in the
investigated area. Plio-quaternary clay, old alluvium that consists of sand and gravel, and Quaternary
alluvivun that come over these units unconformity cover the investigated area as being the yvoungest
unit. It was fixed that alluvium contains organic contaminant and actuel fossil. Hot springs are related
to foulted and fructured structure of the area. lIslet that consist of calcium in the middle of the
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residential area arises together with the north-south oriented faults. Besides, at the east of residential
area of Yoncall, N-S oriented fault that pass over the contact of alluvium and the old units lie down in
the North-East spurred valley thar Kiitahya-Tavsanli official way pass over. These faults are normal
faults that are gradient launched. The hot water that was taken from drillings made by MTA is related
to existence of these faults. \

In 1.5m. depth weighted distribution of grains whose diameter is smaller than 4.7mm. is %14
percentages, weighted distribution of grains whose diameter is bigger than 4.7mm. is %064
percentages. In 3.0m. depth weighted distribution of grains whose diameter is bigger than 4.7mm. is
%20 percentages, weighted distribution of grains whose diameter is smaller than 0.07mm. is %58
percentages.- In 4.5m. depth weighted distribution of grains whose diameter is bigger than 4.7mm. are
%10 percentages, weighted distribution of grains whose diameter is smaller than 0.07mm. is %062
percentages. While free unit volume weights are changing between 2.3-1.8gr/cm? water content is
between %6.4-49.7.  Liquid limit values are changing between % 28-70. Plastic limit values are
between % 37-10. Free pressure value is berween qu=41.5-178kPa. In 1.50m depth the smallest
SPT30 value is 2, the biggest value is 15. Average SPT30 value in 3m. depth is 8. Average SPT30
value in 4.5m. depthis 11. Average SPT30 value in 6m. depth 12. Average SPT value in 7.5m depth
is 8. Stroke result that was acquired from SPT30 experiments was appreciated and results were
presented as maps for different level of depth. Bearing capacity of grounds that has 150-195c¢m. depth
is 0.2-1.3kgf/cm? bearing capacity of grounds that has 300-345 cm. dept is 0.4-1.9kgf/cm? bearing
capacity of grounds that has 450-495cm depth is changing between 0.6-1.8kgf/em?  Generally,
groundwater level is 1.3-4.2m. in alluvium. Groundwater level can show rapid changes at lateral and
vertical direction because of local permeability differences.

Bearing capacities shows big differences in short distances, in alluvium that is in the border of
working area. This is the proof that shows the need of ground survey at the plot level. Topographic and
reconstruction maps that has 1:1000 scale transferred into digital stage by using quantizer and making
use of CBS technics and UA (Ikonos satellite displays). The data like geologic units, valleys, drilling
locations, areas fit for habitation, faults, SPT(N) numerals (In every 1.5m.), groundwater level were
quantized and mapped as different layers.
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Ozdireng Yontemi ile Cop Dékiim Alanlarinda Yapilan Cahsmalara Bir
Ornek :Giinesli Copliigii (Adana)

A case study to the waste land field of Giinesli area (Adana) by using

resistivity methods

Mehmet GUZEL', Hatice KARAKILCIK® ve Saziye ABACI
'MES Jeofizik Arastirmalar Ltd Sti., Adana

2Cu/mmva Universitesi, Jeoloji Boliimii, 01330, Balcali, Adana

0z

Bu aragtirma, Adana’nin Yiiregir ilgesinin Giinesli Mahallesi’nde bulunan ve &nceleri kum ocaklar
olarak isletilmis bir ¢op dokiim boigesinde yapimistir. Bu alanda yaklasik 110.000 m®'lik alana
dagilmig olan gukurlara ¢op doldurularak iizeri kapatilmistir.  Arastirmada 6zdireng yontemi
kullanilarak gomiilii bulunan ¢oplerin yogun oldugu yerler, derinlik ve dagilimlari saptanmustir. Cop ile
doldurulmus olan ¢ukurlarin derinliklerinin 4 ile 14 m arasinda degistigi ve bu ¢ukurlarin sahanin orta
kesimlerinde yogun olmakla birlikte, sahanin genelinde diizensizce bir dagilim gosterdigi anlasilir.
Aliivyon ¢okelleri icinde depolanmis olan bu ortamda, ¢Oplerin 6nemli bir kismi yer alti suyu
igerisindedir. Bu durumda ¢6plerden sizan kirli sivilar ve olusan zararli gazlar ¢dziinerek yer alti
suyuna karigsmaktadir. Ayrica bu alan iizerinde ‘Dogal Potansiyel’ 6l¢timleri yapilarak anaerobik
ortamda g&miilii bulunan g¢éplerin reaksiyonu ve deponi gazlarin varligi belirlenmistir.

Anahtar Sozciikler: Cop alanlari, Eletriksel Yéntemler,Ozdireng

ABSTRACT

This investigation has been conducted in the site of garbage disposal which was previously sand
providing area in Giinesli district in town of Yiregir of Adana city. 110.000 m" was refilled by
damping garbage and was covered. In this in vestigation depth and diffuse rates were determined in the
garbage burried area by using resistivity method. The garbage holes in which their depths vary from 4
to 14 m to 14 m were mainly concentrated in the middle part of the surveyed area. However, they were
irregularly distributed in the whole area. The great amount of garbage within the alluvial deposits are
below the groundwater table. Therefore, the liquids and gases escaping from the garbages mix with the
ground water.

The existance of landfill gases and reaction of garbage burried in the anaerobic environment was
determined by using ‘Shelf Potential’ (SP) measurements.

Key Words: Garbage Field, Rezistivity, V.E.S
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Mevcut Betonarme Yapilarin Depreme Karst Dayanimlarinin Belirlenmesi
Determination For The Endurance Of The Concrete Buildings Against
The Earthquake

Murat KARAS*, Sabri YILDIRIM*, I. Cem YETiZ**, Erhan iCOZ*,

Emre ALBI * ve Mustafa SAHIN*
* MSC Miihendislik Insaat Turizm Tic. Ltd. Sti.250. Sk.No: 8/C, Bornova-1ZMIR
**Sumet Yerbilimleri Tic. Ltd. Sti.

oz
Miihendislik yapilarina dogrudan zarar veren dogal afetlerin en onemlisi depremlerdir. Depremin

mihendislik yapilarina verdigi yikici etkilerin yapi temelinin oturdugu zeminin betonarme yapi ile
uyumu bilytik 6nem tasir.

Binalarin lizerine insa edildikleri zeminlerin zelliklerinin belirlenmesi igin jeolojik ve jeoteknik
yontemler kullanilarak zemin etiitleri yapilmalidir. Bu etiitlerde, varsa yapisal &gelerin (fay, heyelan,
-..vb) mevcut binaya etkisinin tespiti ve deprem etkisi altinda zeminin karakteristik davranisinin
belirlenmesi saglanmalidir.

Deprem yiiklerini tasiyan bina tasiyici sisteminde ve ayni zamanda tasiyici sistemi olusturan
elemanlarin her birinde, deprem yiiklerinin zemine kadar siirekli ve giivenli olarak aktarilmasimi
saglayacak yeterlikte rijitlik, kararlilik ve dayanimda bulunmalidir.

Mevcut betonarme yapilarda, sz konusu &zelliklerin belirlenmesi igin, binanin statik projesinin
yerinde tetkiki, insaat/tadilat yapim islerinin proje yapim standartlari ve normlarina uygunlugunun
aragtirilmasi ve bina statiginin deprem sartnamelerine uygunlugu arastiriimahdir.

Mevcut tagiyict sistem elemanlarinda beton kalitesinin tespiti, beton test gekici, karot deneyleri ve
ultrasonik alet ile belirlenebilmektedir. Tastyici elemanlarda bulunan donati kafesinin elektromagnetik
cihazla digey ve yatayda yerlesimlerinin ve gaplarinin tespiti de bu teknolojik aletler kullanilarak
mevcut yapilarin proje degerlendirmeleri yapilabilmektedir.

Stzkonusu tetkik ve deneylerin tamamlanmasinin ardindan toplanan tiim veriler bilgisayar programlari
ile tagtyici sistem elemanlarinin tetkiki yapilabilmekte, gerekli goriilen durumlarda gii¢lendirme
projeleri hazirlanabilmektedir.

Anahtar Sozciikler: Betonarme, Deprem, Teknoloji. Zemin
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ABSTRACT

Civil engineering works are all carried out on or in the ground. Destructive natural hazards -seismic
activity, landslides e.g.- affects urban areas seriously. Thus, the know ledge of rock and soil properties
are very important to assess soil-structure interior.

Geological and geotechnical investigations are controlling construction areas and also projects. These
studies would help to determine suitable, provisional and unsuitable places for settlement in an area.
For this purpose, field investigations (fault, landslide, e. g.) drillings, SPT/CPT tests have to be
released. Based on these data, bearing capacity calculations and liquefaction risk assessments of the
ground could be determined.

Total strength of a building could be analysis by soil investigation (of foundation soil); concrete
quality tests and steel cage determination. All these works have to be done by new technologic

instruments for engineering studies such as ultrasonic concrete testin g machine, Schmidt concrete test
hammer, rebar data scanner, e.g.

During testing of the bearing system of a building -mainly columns and joints- have to be investigated
carefully. All collected technical data are interpreted by a computer program and in some necessary
status-retrofitting project would be prepared.

The velocity of ultrasonic pulses travelling in a solid material depends on the density and elastic
properties of that material. Measurement of ultrasonic pulse velocity in reinforced concrete can often
be used to indicate their quality as well as 1o determine their elastic properties.

The V-Meter MK-II (conforms to ASTM C-803) is an instrument designed to determine the quality of
concrete structures. This system is equipped to analyse S-wave response with relation to P-wave
response, calculating Poisson’ s Ratio to a high level of accuracy.

Rebound hammers indicate the compressive strength of hardened concrete. A spring-activated
percussion weight creates an impact and rebound effect, which correlates to the strength of the
concrete.

Keywords: Earthquake, Soil, Reinforced Concrete and Technology
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*Karaburun Yarimadasi‘nin Neojen Oncesi Stratigrafisi
Pre-Neogene Stratigraphy Of Karaburun Peninsula

Ali CAKMAKOGLU ve Z.Rifka BILGIN

cakmakogluali@yahoo.co.uk
bilginrifki @yahoo.com
0z
Karaburun yarimadasindaki Neojen ncesi kaya birimleri; kendi i¢inde oldukga diizenli Paleozoyik ve

Mesozoyik yash goreli bir “otokton™ istif ile, allokton konumlu cesitli tektonostratigrafik birimlerle
temsil edilir.

Otokton istifin Paleozoyik yash en alt birimi, Kambro-Ordovisiyen yaslt kirintili kayalardan olusan,
tirbiditik  6zellikteki  Kiigiikbahce Formasyonu’dur. Uzerine gecisli olarak, tabakali siyah ¢ortlerin
(lidit’lerin) egemen oldugu Siluriyen-Karbonifer yasli Dikendag: formasyonu gelir. En istte ise, yine
gegisli olarak, alttan iiste derin denizelden sig denizele degisen kirmtili ve karbonat kayalarla temsil
edilen Viziyen-Bagkiriyen yasl Alandere Formasyonu bulunur. Paleozoyik yasli bu otokton temeli
Permo-Triyas/Alt Triyas yash Karaburun granodiyoriti keser.

Paleozoyik temel Gzerine uyumsuz olarak gelen Mesozoyik kaya birimlerinin tabaninda bulunan
Gerence Formasyonu; taban cakiltasi ve/veya Naticella’li, “vermikiiler fasiyes" teki Skitiyen yash
¢Okeller ile baslar ve Anisiyen’deki karbonat egemen kirintili derin denizel ¢okeller ile devam eder.
Bu birim, Anisiyen sonlarina dogru “ammonitico rosso fasiyesi” ndeki cogun kirmizt mikritlerle, Alt
Ladiniyen’de, neritik karbonatlardan olusan Camibogazi Formasyonu’na gecer. Uzerine gegisli olarak
Megalodon’lu kiregtasi, stromatolitik dolomit ile kumtasi, camurtasi ve demir/boksit pizolitli
cakiltagindan olusan, yer yer karasal ozellikler gosteren Karniyen-Resiyen yash Giivercinlik
formasyonu gelir ve Liyas-Malm yasli, Palaeodasycladus'lu-Cladocoropsis’li, resifal ozellikler de
gosteren neritik karbonatlardan olusan Nohutalan Formasyonu ile devam eder. Daha tstte, versel
boksit olusumlari ile simgelenen uyumsuz dokanak iliskili, belirgin “iri” Miliolidaeler igeren Albiyen-
Apsiyen yaslt biyoklastik kiregtagindan yapih Aktepe Formasyonu bulunur. Uzerine, olasi bir
bosluk/¢okelmezlikten sonra gelen Kampaniyen-Maastrihtiyen yash Balikliova Formasyonu; altta sig
denizel, rudist’li biyoklastik, sonra pelajik. Globotruncana’li mikritik kiregtagi-marnlardan olusan
Karahasan Kiregtasi Uyesi ve en istte: kumtagi-camurtas1 egemen “flis fasiyesi” ndeki Haneybas:
Uyesi’ni kapsar.

Kirintihlar ile biyoklastik kiregtagindan olusan (Ust?) Permiyen yash Tekedagi formasyonu; karbonat,
kirintililar ve spilitik lavlardan olusan Ladiniyen-(Alt) Karniyen/(Noriyen) yash Idecik birimi; bloklu
flis ozelligindeki Kampaniyen-Alt Tersiyer (Daniyen?) yasli [zmir Flisi ve Yeniliman serpantiniti;
goreli otokton konumlu Paleozoyik ve Mesozoyik kaya birimleri ile tektonik iliskilidir.

Biitiin bu birimleri, Neojen ve Kuvaterner yastaki gesitli kaya birimleri uyumsuz olarak orter.

Bu ¢alisma ile, basima hazirlanan 1/100.000 6l¢ekli jeoloji haritasindaki Karaburun yarimadasini
kapsayan Neojen oncesi kaya birimlerinin, vapisal/stratigrafik ozelliklerinin ve dagilimlarinin
tartismaya agtlmast amagclanmustir.
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ABSTRACT

The pre-Neogene rock-units at Karaburun Peninsula are represented by a relatively well-ordered
“autochthonous” succession, that is Paleozoic-Mesozoic in age, and allochthonous tectono-
stratigraphic units.

The Kiiciikbah¢e Formation forms the basement, is relatively autochtonous and composed of clastics
and mudstones turbiditic in character and is possibly Cambro-Ordovician in age. It is overlain by The
Dikendagi formation with a gradational contact. The Dikendag1 Formation is characterized by the
dominance of bedded black cherts (Lydites) that is Silurian-Carboniferous in age. Alandere Formation
overlies the Dikendagi Formation and displays a changing nature from relatively deep-marin at the
bottom to shallow-marin at the top and is Visean-Bashkirian in age. The autochtonous Paleozoic
basement units are cut by Karaburun Granodiorite that is Permo-Triassic or Early Triassic in age.

Mesozoic rock units, lying unconformably on the Paleozoic formations, are as follows; Gerence
Formation commences with with basal conglomerate and/or sediments with Naticella, representing a
“vermicular facies” which are Skythian in age and continues upward with Anisian aged deep-sea
clastic sediments dominated by carbonates. The unit pases into “ammonitico rosso facies” dominated
by red micrits towards the end of Anisian as a result of continuing shallowening. The “ammonico
rosso” facies is overlain by the Camibogazi Formation cosisting of neritic carbonates and Early
Ladinian in age. It grades into Carnian-Rhetian aged Giivercinlik Formation consisting of limestones
with megalodones, stromatholitic dolomites, sandstones, mudstones and conglomerates with
iron/bauxite pisoliths, implyingoccacional terrestrial sedimentation. The sequence continues with the
Nohutalan Formation consisting of neritic carbonates with reefal nature including Palaeodasycladus
in their lower and Cladocoropsis in their upper parts revealing a Liassic-Malm age. It is
unconformably overlain by Aktepe Formation, which is made up of bioclastic limestones including
“large” Miliolidae” and local bauxite formations. It is thought to be Albian-Aptian in age. Then, a
possible interruption in sedimentation takes place and the succession continues with Campanian-
Maastrichtian aged Balikliova Formation. The Baliklova Formation comprises Karahasan Limestone
Member which is made up of shallow marin, bioclastic sediments with rudists at the top, and pelagic
limestones-marls with Globotruncana, at the bottom. The topmost unit of the sequence, the Haneybagi
Member is made up mainly of sandstone-mudstone formed in a “flysch facies” which is the second
member of the Balikliova Formasyon. ‘

The Tekedagi formation, composed of bioclastic limestones and clastics and is (Late ?) Permian in
age. The Idecik unit consists of carbonates, clastics and spilitic lavas and Ladinian-(Early)
Carnian/Norian in age. The blocky natured Izmir Flysch and the Yeniliman Serpentinite are
Campanian-Early Tertiary (Danian ?) in age. All these units are allochthonous and have tectonic
contacts relationships with relatively autochthonous Paleozoic and Mesozoic aged units.

All these units are unconformably covered by the Neogene and Quaternary rock-units.

The aim of this study is to discuss the rock units, their structural/stratigraphic features and
distributions of pre-Neogene formations which take place in the 1/100.000 scaled geological map of
Karaburun Peninsula which is being prepared to be publised.

* MTA Genel Mudirligii Jeoloji Etiitleri Dairesi “Menderes Masifi Maden Aramalari Projesi”
kapsammda ¢alisilmistir,
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Goyniicek (Amasya) Yoresinin Tektonostratigrafik Ozellikleri ve Kuzey
Anadolu Fay Zonu’na Bagh Ezinepazari-Sungurlu Fay Zonu’nun Landsat
TM Gériintiileri ile Incelenmesi

Tectonostratigraphic Features Around The Goyniicek (Amasya) Region And
Highlighting Ezinepazari-Sungurlu Splay Of North Anatolian Fault Zone Using
Landsat TM Imagery
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0z

Kuzey Anadolu Fay Zonu'nun (KAFZ) ayrilma faylarindan birisi olan Ezinepazari-Sungurlu Fay Zonu
(ESFZ) sag yanal dogrultu atimli bir sistem olup, ayni zon iizerinde 1939’da meydana gelen deprem
kinginin uzantist da bulunmaktadir. KAFZ’dan Niksar giineyinde ayrilan ESFZ’nun &énce D-B
dogrultusunda, Amasya giineyinden itibaren ise KD-GB dogrultusunda devam ederek biikliim yaptigi
gozlenmektedir. ESFZ, KAFZ’nun orta kesimindeki balik kilgig1 yapisindaki yan kollardan birisidir.
Gelisen diger kollart ise Almus, Tasova-Corum, Merzifon, Lagin gibi faylar olusturmaktadir. Bu
ayriima fayinin morfotektonik dogrultu atimh fay geometrisi bdlgeye ait 1/25.000 6lgekli topografik
haritalar ve Landsat TM goriintiilerinde izlenebilmektedir. Ayrica fay kinematik analizi ¢alismalari,

yaklagik olarak K 70° D gidisli bu faylarin, normal bilesene sahip olan sag yanal dogrultu atimli faylar
oldugunu dogrulamaktadir.

Calisma alaninda temeli, Permo-Triyas yasl Turhal Metamorfikleri olusturmaktadir. Metamorfik temel
tizerinde, agili uyumsuz olarak Neotetis’in kuzey kolunun iriinleri olan ve alt seviyelerinde kirintili
birimlerle bagslayip tiste dogru platform kiregtaglarindan olusan Ust Jura-Alt Kretase yash Ferhatkaya
ve Carcurum Formasyon’lari goriilmektedir. Ust Kretase yasli Artova Ofiyolitli Karisigi, Neotetis
okyanusu’nun kuzey kolunun kapanimiyla iliskili olarak s6z konusu birimler tizerine bindirmistir. Orta
Eosen yash transgresif Cekerek Formasyonu ise bu birimler tizerinde uyumsuz olarak yer almaktadir.
Bu serinin tst seviyelerini ise ¢okelmeyle yasit olarak bulunan ve ii¢ ayri fazda gézlenen Goyniicek
Volkanikleri olusturur. Calisma alanindaki tiim birimleri uyumsuz olarak Ust Miyosen-Pliyosen yasl
karasal Cerkes Formasyonu drtmektedir. '

Calisma alaninin bazi kesimlerinin bitki ortiisiiyle kapli olmasina ragmen oranlama ve temel bilesen
analizi gibi gdriintii islem teknikleri ile bdlgenin litolojik ve tektonik catisi hakkinda énemli bilgiler
ortaya ¢ikarilmistir. Bu ¢ahismada yersel zenginlestirme teknikleri, Landsat TM gériintiisiintin 7.
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