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Prof. Dr. Ayhan ERLER'IN amisina

In memory of Prof. Dr. Ayhan ERLER



Prof. Dr. Ayhan ERLER

Prof. Dr. Ayhan Erler, 1 Eyliil 1946 yilinda Ankara’da dogdu. [lk ve orta grenimini Ankara’da
tamamlayan Prof. Dr. Erler, Orta Dogu Teknik Universitesi (ODTU) Jeoloji Miihendisligi
Boliimiinden 1968 yilinda Lisans derecesi ile mezun oldu. Ayni yil ODTU’de asistan olarak
goreve basladi. 1970 yilinda ODTU Jeoloji Miihendisligi Bslimiinden Yiiksek Lisans derecesini
alan Prof. Dr. Ayhan Erler ayni yil kazandig1 U.S.A.1.D. bursu ile doktora ¢alismasini yapmak
lizere ABD’ye gitti ve 1974 yilinda Utsh Univeristesi’nden Maden Jeolojisi dalinda Doktora
derecesi ald. Tiirkiye'ye doniisiinde, ODTU’de, 1974-1975 yillari arasinda Okutman, 1975-1978
yillar arasinda Yard. Dog. Dr. ve 1978-1982 yillari arasinda Dog. Dr. olarak gérev yapti. 1989
yilinda Maden Yataklari-Jeokimya Anabilimdal:nda Profesrliige terfi etti. 1979-1987 ve 1988-
1990 yillart arasinda ODTU Jeoloji Miihendisligi Bolim Bagkan Yardimciligi yapan Prof. Dr.
Erler, 13 Ekim 1998 yilinda ani bir kalp krizi ile aramizdan ayrildigi sirada ODT(’de Fen
Bilimleri Enstitiisit. Miidiir Yardimeihgr ve Miihendislik Fakiiltesi Yonetim Kurulu Uyeligi
gorevlerini sirdirmekte 1di.

Maden Jeolojisi, Jeokimyasal Prospeksiyon, Bakir-Kursun-Cinko ve Altin Yataklari, Granitoyid
Petrolojisi ve Komiir Jeolojisi, Prof. Dr. Ayhan Erler’in baglica aragtirma alanlari arasinda yer

almaktaydi. 7 adet kiteb1 ve ulusal ve uluslararas: gestli dergilerde 35 adet makalesi basilmig olan
Prof. Dr. Erler, 25’in iizerinde Lisansiistii calismaya damsmanhk yapmis, 1985 vyilinda
TUBITAK Bilim Tesvik Odiiliinii ve 1992 yilinda JMO Altin Cekig Odiiliinii almist.

Prof. Dr. Erler evli ve iki kiz ¢ocuk babasi idi.

Prof. Dr. Ayhan Erler was born on September 1, 1946 in Ankara. He completed his primary and
secondary education in Ankara. He graduated from the Middle East Technical University
(METU) in 1968 with a B.S. degree in Geological Engineering. Following his graduation, he
started to work as a teaching assistant in the Department of Geological Engineering at METU.
He received his M.S. degree in Geological Engineering from METU in 1970. In the same year,
he won the U.S.A.ID. scholarship and started his Ph.D. study in USA. He received his Ph.D.
degree in Mining Geology from the University of Utah in 1974. On his return to Turkey, he
taught at METU as an Instructor during 1974-1975, Assistant Professor during 1975-1978 and
Associate Professor during 1982-1989. He was promoted to Professorship in 1989 in Mineral
Deposits-Geochemistry. Prof. Erler acted as Vice Chairman in the Department of Geological
Engineering, METU during 1979-1987 and 1988-1990. He was acting as the Associate Director
of Natural and Applied Sciences and a member of the Administrative Board of the Faculty of
Engineering at METU when he unexpectedly died of a sudden heart attack at work on October
13, 1998.

Prof. Dr. Avhan Erler’s major fields of research included Mining Geology, Geochemical
Exploration, Copper-Lead-Zinc and Gold Deposits, Petrology of Granitoids and Coal Geology.
He published 7 books and 35 papers in national and international journals, and supervised more
than 25 post-graduate studies. He received several awards including the TUBITAK Science
Encouragement Award in 1985, and the Golden Hammer Award of the Chamber of Geological
Engineers in 1992.

Prof. Dr. Ayhan Erler was married and had two daughters.

Vi



ONSOZ

“2000°h yillarda Yerbilimleri™ altbaghgmi tagtyan 53. Tirkiye Jeoloji Kurultayr 6zellikle iki 6nemli
niteligi nedeniyle Diizenleme Kuruluna biiytik bir sorumluluk yiiklemistir. Birincileyin, Kurultay uzun
yillar jeoloji bilimine arastirma. uygulama ve egitim alanlarinda ¢esitli katkilarda bulunmus. jeoloji
bilimi ve meslektaslarmin gelecegi ile ilgili mucadelede onsatlarda yeralarak Jeoloji Mithendisleri
Odasinda ozverili calismalar vapmis Prof. Dr. Ayhan Erler amisina adanmustir. Kurultay onun adina ve
amisia vakismalivdi. Ikincileyin. gelencksellegerek 53 yildir bir yerbilimleri senligi seklinde yasanan
Tarkive Jeoloji Kurultayr bu yil 12 Agustos ve 12 Kasim 1999 depremlerinin golgesinde
duzenlenmektedir. Ne eariptir ki, tlkemiz insanma biyiik actlar yasatan bu dogal olayin agir ctkisi
Jeoloji Biliminin insanin giinliik yasami ve ilke ekonomisindeki yeri ve 6nemini aydinlatmaktadir.
Kurultay bu onemi agik bir sekilde vansimali ve bilimsel etige yakisan bir ¢ercevede kamuoyuna
duyurabilmelivdi.

Yaklasik 6300 jeoloji mithendisiyle komsu meslek disiplinlerinden pek ¢ok uzmanin her yil bir araya
oclerck ugragt alanlarina iliskin gdzlemlerini, gorgti ve deneyimleriyle stren ve sonuglanan
calismalarint sunma ve tarisma ortami olarak degeilendirerek biraz daha yakinlagtiklar Kurultay. yeni
binvilin dénemecinde giindemi olusturan Deprem. Yersegimi ve Zemin Etiitleri ile Jeoloji Egitimi
konulu t¢ panelle giineeli vakalamaya ¢alismistir. Kurultaya ¢agri yerbilimleri ile ilgili butin arastrict
ve uveulayietlara yapilmis. evrensel olarak kabul edilen apagik gergeklere aykirt olmadikea sunulan
bildirilerin  bilimsel niteliklerinin - katilimcilarin  tartigmalariyla  degerlendirilmesinin - kurultaym
dogasina daha uygun oldugu inanciyla bildiri 6zleri i¢in bir bilimsel kurul olusturulmamistir.

Boyle bir ortamda bildirilerin butin meslektaglarin hakemligine agik bir sekilde sunulmasi ve
tartisiimast sozkonusu olabilecektir. Yapilan Kurultay ¢agrisina gosterilen yogun ilgi sonucunda
Kurultayda toplam 136 s6z1t, 28 poster sunum tartigilacak, 3 slayt gosterisi gergeklestirilecektir.
Kurultaya sunulan bildirilerin oturumlara gore dagilimlari §6yle olmustur.

[ Mctalik Maden yataklan 13 %7.8 Hidrojeoloji 16 %09.6
Indistriyel hammaddeler 11 %6.6 Gevre jeolojisi 7 Yod.2
Mincraloji-petrografi 20 %15.7 Miihendislik jeolojisi 15 269.0
Stratigrati-tektonik 11 %6.6 Yeni teknikler 11 266.9
Sismotektonik 10 %0.1 Jeoloji Egitimi 4 %24
Sedimantoloji 6 %3.6 Petrol jeol. 4 2.4
Havza analizi 8 %4.8 Gemoloji 3 2018
Kuvaterner Jeol. 5 %3.8
Paleontoloji 17 %10.2

Olanaklarin elvermesi durumunda gergeklestirilmesi diistintilen bildiri metinlerinin basimi agamasinda
bir bilimsel kurulun olusturulmasi daha isevsel olacaktir.

Biitan meslektaslarimiza ve katihmetlara verimli ve bagarili bir kurultay dileriz. Kurultayin herhangi
bir asamasinda meydana gelecek biitin aksakliklar i¢in simdiden hoggoriintize sigmarak adi
diizenleme kurulunda yeralmayan. ancak onlarin katkist olmadan kurultaym gerceklesmesinin
olanaksiz oldugu tim 6grencilerimiz ve meslektaglarimiza tesekrlerimizi sunuyoruz.

Bilimin méx. dostluk ve sevginin sicakligi ile daha zengin gelecek kurultaylarda bulugmak dilegiylc...
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53. Tiirkiye Jeoloji Kurultay: Cagnh bildiri/Keynote paper
Geological Congress of Turkey

Tiirkiye metalojenisi ve maden yataklarina bir bakis

Altan GUMUS
DEU Miih. Fak. Jeoloji Miih. Béliimii, 35100 Bornova

Madenlerin olusum kosullarinda ve arastirilmasinda global tektonigin, diger bir deyisle
levha tektoniginin birinci derecede onemli oldugu bilinmektedir. Maden Yataklarinin
aranmasinda yapisal jeoloji 6gelerinin yatak dgeleri ile iliskileri, ikiz varhklar diizeyindedir.

Maden yataklarinin yerlesimi ve aranmasinda tektonik ve yapisal jeoloji olmazsa olmaz
nitelik tagimaktadir. Bu temel konular yeterince incelenmeden, bir yatafin aginlanmasi,
gecen yillarimizda oldugu gibi, araliklarla tekrar ayni yatag ortaya gikarma islevleri, bosuna
ve zaman kaybina neden olmaktadir.

Bir yatagin aginlanmasi ve degerlendirilmesi kesintisiz olarak onlarca yil ile ifade edilecek
zaman diliminde gergeklesir. Gereken zaman dilimi iginde yeterince incelenmemis yataklar,
bir siire sonra, cevherlesmenin titkendigi sanilarak terkedilir. Aradan 20-30 yil gegtikten
sonra tekrar ele alinmak ihtiyaci ortaya gikar. ilk kez galisiliyor gibi bir yontemle yeniden
baslanir.

Ulkemizde buna benzer bircok drnekler mevcuttur. Cevher tendriiniin, limit tendr altinda
olmasi veya o giinkii kosullarda degerlendirilmesi, o cevherin “potansiyel yatak” olarak
tanimlandirilmasini gerektirir.

Tiirkiye’nin global tektonigi ile uyumlu olan Pontitler’deki cevherlesmeler Karpatlar’ dan
gelen, Trakya’dan gegerek Dogu Karadeniz’e ulasan ada yayinda kalkoalkalen sokulum ve
volkanizma olaylari, porfirik yataklar, kuruko tipi masif siilfirler ve de damar tipi baz metal
cevherlesmeleri, birbirine paralel metalojenik zonlar olusturmustur.

Anatolitlerde egemen olan cevher, demir yataklaridir. Anadolu kitasal kabugu ig¢indeki 1s1
merkezleri ile ilgili granitik islevler, Demirden baska Pb, Zn, Sn, Hg, Th, Mo gibi
cevherlesmelere de yer vermistir. Toridler, Torosdaglari boyunca uzanmakta, Anadolu
levhasinin giiney siniri ile uyusmaktadir. Ofiyolitik volkanizma ile ilgili Kibris tipi Ergani
Cu yataklari ve de Cr yataklar 6nemli yeralti servetlerimizdendir. Orta Toroslar’ dan Dogu
Toroslara kadar uzanan MVT Pb-Zn cevherlesmeleri ile bir kusak olusturur. Orta Toroslarin
kuzey kesimi ise aliiminyum alt provensi olarak taninir.

Ulkemizde yeterli maden yatagi olmadigi veya olamayacagi tamtamlarina katilmadigim
gibi, aksine bir iki elementin yataklar disinda peryodik cetvelin tim elementlerinin
varhgina, hem de gogunlukla ekonomik yataklar olusturmasina kesin olarak inanmaktayim.
Tiirkiye maden yataklari agisindan zengin bir ilkedir. Madenin aragtirilmasi, tendrleri ve
rezervleri gerektigi gibi saptanmissa, parajenezdeki ana element disinda kiymetli ve islenir
olabilecek diger elementler de gzardi edilmezse bu zenginlik devam eder.



Son yillarin en popiiler yataklari, altin yataklari olmustur. Halen salt altin yatagi
isletilemezken altin  yan iriin olarak, Dogu Karadeniz Pb-Zn-Cu yataklarindan, Orta
Toroslardaki Bolkardag’indan, Balikesir’in Altinoluk, Elazig’in Keban, Kastamonu’nun
Kiresi’ nden saglanmaktadir. Salt Au yataklarina gelince; Canakkale’de Madendag ve
Kartaldag. Izmir’de Arapdag, Manisa’da Sart, Kagizman’da Darphane ilk ¢aglarda isletilmis
yataklardan hala kalintilar disinda yukarida belirttigim son rakam kadar isletilebilecek altin
vataklarina sahibiz. Diinya'da en gelismis teknoloji ve de en gelismis yontem ne ise, bu
yataklara uygulanarak isletilmesi su veya bu nedenle geciktirilemez.

Demir yataklarinin giiniimiizde 100’e yakin oldugu g6z oniine alindiginda, Fe cevheri
ithalatini anlamakta zorlaniyoruz. Bu konu ile ilgili yeni bazi ¢alismalarda pirometazomatik -
tipteki yataklarin olusumlarinda bazik ve ultrabazik kayaglarin birinci derecede rol oynadag)
kanitlanmistir.  Ulkemizde oldukg¢a yaygm olan bu kayaclar iizerinde yapilacak
aragtirmalarin birgcok Fe yatagini ortaya ¢ikaracagi inancindayim.

Sonug olarak gesitli uygarhiklarin besigi Anadolu’da yeralti kaynaklarindan yararlanma
M.O. 12.000 yildan beri siiregelmektedir. Ulkenin en eski madeni. Ergani madenidir.
M.0.3000 ‘lerde nabit giimiis ve giimislii kursun cevherleri isletilmis, hatta Etiler anlam1
“Gimiuskent” olan bagkentlerine HATTUSAS adini vermislerdir. Demirle ilgili calismalara
M.0.1500 yillarinda Hititler zamaninda rastlanmaktadir. Hatta diinyada ilk demirin
Anadolu’da kullanilmis oldugu ileri siiriilmektedir. Herodot kitabinda, “Lidya diger
iilkelerden farkli olmayan nitelikte bir lilke olmasina karsin, Bozdaglardan asagiya dogru
yikanarak inen altin zerreleri, biiyiik 6nem tasimaktadir™ der. Ayni tarihlerde arsenigin de o
vorelerde isletildigi ifade edilmektedir.

Avrupa lilkelerinde  heniiz  aginlanmamisken,  Anadolu’muzdaki  cevherlesmeler
verkabugunun iilkemize sundugu bir nimet durumundadir Bu nimet, bugiin de mevcuttur.
Dolayisiyla  yeralti servetlerinin saglanmasi i¢in iizerinde ¢alisilan yataklarin sinirlar
saptanincaya kadar aramalara devam edilmesi, gerektiginde zenginlestirilmesi, disalim
yerine kendi olanaklarimizin kullanilmasi zorunlu olmalidir.

A general review of the Turkish ore metallogeny and ore deposits

[t 1s well known that the plate tectonics plays a prime role in the formation and exploration
of the ore deposits. The principles of structural geology principles and mineralization are
twin matters in exploration of the ore deposits.

Tectonics and structural geology have an essential role in the emplacement and exploration
of the ore deposits. If attempts are made to exploit an ore body without giving sufficient
attention to these basic subjects, this causes time loss as it was often made in the past at
varying intervals for the same ore body.

Exploitation and evaluation of an ore body take tens of years. If the ore bodies are not
mvestigated sufficiently within the required time period, they are abandoned assuming that
they ran out of ore. After 20-30 years they are often reavaluated and the mining activities
are restarted as if the ore body is found for the first time. There are several examples of such
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practice in our country. If the ore grade is below the economical limit value or the ore is not
mined, then under such conditions the ore should be evaluated as potential deposit.

The calc-alcaline intrusions and volcanic activities within the island-arc setting extending
from the Carpathians, through Thrace, to the Eastern Black sea region, the porphyry type
mineralizations, Kuroko type massive sulphite deposits and the vein type base metal
mineralizations from metallogenic zones running parallel to one another within the Pontides
conformable with the global tectonics of Turkey.

The dominant type of mineralization in the Anatolides is iron mineralization. The granitic
intrusions have given rise to the formation of other ore deposits besides the iron ore. The
Taurides, extend along the Taurus mountains and form the southern boundary of the
Anatolian plate. Ophiolitic volcanism and Cyprus type Ergani Cu deposit and the Cr
deposits are of important underground resources. The MVT Pb-Zn deposits extend from the
Middle Taurus to the Eastern Taurus. The northern sector of the Middle Taurus is known as
aluminum sub-province.

In western Turkey, beyond the individual massifs, the young graben stractures and the
associated volcanisms have caused low temperature ore deposition, especially gold and
silver deposition. Additionally, it forms a sub-province with antimony and mercury
deposition.

I do not agree with the idea that there are not sufficient ore deposits in our country. On the
contrary, I belive that almost all the elements shown in the periodic table (except one-or
two) exist in Turkey and the majority of them are economic to mine. Turkey is a rich
country from the ore deposit point of view. If a deposit is properly explored, its grade and
reserve are determined and, in addition to the main ore body’s paragenesis, precieous and
minable other ores are also taken into consideration. the prosperity of Turkey’s mineral
resources will continue.

The gold deposits are the most popular deposits attracting attention within the last few
years. Yet, there is no gold deposit mined at the moment, gold is obtained as a secondary ore
from sulphate deposits. Gold were mined at Madendag, Kartaldag, Arapdagi, Sart and
Darphane mines in the prehistoric times and there are still ruins. Additionally, there are
recently explored economic gold deposits. The exploitation of these gold deposit should be
made by applying the modern benification techniques in practice in the world without any
delay.

It is hard to understand importing of the iron ore when there are so many (about 100) iron
ore deposits existing in Turkey. The recent studies have shown that basic and ultrabasic
rocks play first grade role in the formation of pyrometasomatic type ore deposits. The
explorations that will be carried out on such rock types which are widespread our country,
are believed to englighten the presence of a number new iron ore bodies.

As conclusion. exploitation of the underground resources have been going on since 12000
BC. The oldest mine of the country is Ergani Mine, from which silver and silvereous lead
were produced. The Hittites gave the name of silver city “Hattusas™ to their capital
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city. There are records of iron mining by Hittites at 1500 BC. The iron is said to be used for
the first time in Anatolia, in the world. Even Heredotes mentions about the presence of gold
in western Anatolia.

The ore deposits in Anatolia are great gift presented by the earth crust, even before they
were exploited in Europe. This gift exists even today. Therefore, to make best use of the
underground resources, the investigations should be carried, till the final boundaries of the
ore bodies, are determined. Our resources should be used as much as possible instead of
importing them, even if ore dressing is required.
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Denizovasi-Havadan yoresi (Yahyal dogusu - Kayseri) Pb-Zn
cevherlesmelerinin genel 6zellikleri: koken ile ilgili bir yaklasim
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Denizovasi — Havadan (Yahyal dogusu- Kayseri) yoresinde gesitli yaslarda, ¢cogunlukla
karbonath kayaglar yer almaktadir. Tektonostratigrafik anlamda Siyah Aladag Napi ve
Beyaz Aladag Naplari olarak tanimlanan bu kayag gruplarmin litostratigrafik dizilimleri ,
Siyah Aladag Napi igin, Ust Devoniyen yash Harabe Formasyonu, Karbonifer yash
Koskdere Formasyonu, Alt Permiyen yash Sarioluk Formasyonu, Ust Permiyen yash
Zindandere Formasyonu ve Jura-Alt Kretase yash Uzunkoltepe Kiregtasi, Beyaz Aladag
Napi i¢in ise Orta-Ust Triyas yash Karakoy Kiregtasi, Jura-Alt Kretase yasht Uzunkoltepe
Kiregtagi ve Ust Kretase yash Zigaderesi Kiregtasi olarak siralanabilir. Yorede, bu kayag
gruplarinin diginda Ust Kretase yerlesim yash ofiyolitik seri kayaglari, Ust Miyosen —
Pliyosen yasl volkanitler ve Miyosen yagh kirintili kayaglar da yer almaktadir.

Yorede gok sayida Pb-Zn cevherlesmesi yer almakta olup bunlar Siyah Aladag Napina ve
Beyaz Aladag Napina ait karbonath kayaglar igerisinde gozlenmektedirler. Siyah Aladag
Napindaki cevherlesmeler (8 adet cevherlesme) Denizovasi Koyii ¢evresinde izlenirler ve
¢evherlesmelerin yan kayaglarmi Ust Permiyen yasli Zindandere Formasyonu kirectaslari ile
Jura-Alt Kretase yasli Uzunkoltepe kiregtaslari olusturmaktadir. Beyaz Aladag Napindaki
cevherlesmeler (8 adet cevherlesme) ise Havadan Koyii ¢evresinde izlenirler ve
cevherlesmelerin  yan kayaglarmi Jura-Alt Kretase yash Uzunkoltepe Kkiregtaslar
olusturmaktadir.

Yoredeki cevherlesmelerin onbes tanesi KD-GB dogrultulu faylanmalar ile iliskili epijenetik
olusum 6zelligindedir. Ust Permiyen yash Zindandere Formasyonu igerisinde yer alan bir
cevherlesme ise faylanmalar ile iliskili olmayan sinjenetik bir olusum &zelligindedir.
Cevherlesmelerin tamam1 6nemli oranda karbonatlagsmis ve/veya siilfatlasmislardir.

Mikroskopik gozlemler ve XRD incelemelerine goére cevherlesmelerin parajenezinde
birincil mineral olarak galenit, sfalerit, pirit, markazit ve pirotin, ikincil mineral olarak da
simitsonit, serusit, anglezit, gotit, lepidokrozit ve kovellin gibi mineraller bulunmaktadir. Bu
minerallere ¢ogunlukla kalsit, degisik oranlarda da dolomit ve kuvars eslik etmektedir.

Cevherlesmelerin igerisinde yer aldiklari Ust Permiyen yash Zindandere Formasyonu
kiregtaslarindan ve Jura-Alt Kretase yasli Uzunkoltepe kiregtaslarindan ¢aligma alaninin
cesitli yerlerinden derlenen orneklerde Pb, Zn, Cu, Fe, Co ve Ni gibi eser elementlerin
dagilimi incelenmigtir. Analiz sonuglarinin bu elementler bakimindan degerlendirilmesinde,
cevre kayaglarin ortalama degerlerinin kiregtaslarindaki ortalama bolluk degerlerinden |
genel anlamda. olduk¢a yiiksek degerler sunduklari gézlenmistir.



Inceleme alanindaki cevherlesmelerin  karbonatli kayaglar igerisinde yer almalari,
cevherlesmelerin - yakin  gevresinde herhangi bir magmatik faaliyet ya da izine
rastlanmamasi,  cevher-yankayag  dokanaklarinda  herhangi  bir  degisim/déniisim
gozlenmemesi.  cevherlesmelerin birincil minerallerinin mineralojik gesitlilik/parajenez
bakimindan oldukga zayif olmasi, cevherlesmelerde markazit tirii disiik olusum sicakligi
vansitan  minerallerin  gozlenmis  olmasi, cevherlesmelerin  6nemli  oranlarda
karbonatlagmig/siilfatlasmis olmasi ve cevherlesmeye yataklik eden kayaglarin bazi eser
clementer bakimdan kiregtaslarindaki ortalama bolluk degerlerine gore yiiksek degerler
sunmalar1 énemli bulgulardandir.

Bu cahigmadan elde edilen bulgular ve Aladaglar’ i jeolojik evrimi birlikte
degerlendirildiginde, Denizovasi ve Havadan yorelerindeki cevherlesmelerin, ilksel olarak,
Dogu Akdeniz denizel ortaminda Alt (veya Orta) Triyas’ da sozkonusu olan riftlesmenin
oncesinde (kitasal kabugun kirilmasmin ilk evrelerinde) sinjenetik olarak olustuklari, daha
sonra ise  Senoniyen’ de blok faylanmalarin gelisimi sirasinda Permiyen — Senoniyen yas
arahgindaki tim karbonatli kayaglarla birlikte bu cevherlesmelerin de faylanmaya
ugradiklary ve izleyen siiregte birincil cevherlesmelerin tektonizma-deniz suyu kontrolii
altinda, epijenetik bigimde, siireksizlik zonlarinda ikincil olarak zenginlestikleri sonucuna
ulasiimistir.

General features of Pb-Zn mineralization in Denizovasi-Havadan
region (eastern Yahyali-Kayseri): an approach to its genesis

There are different aged rocks, mainly carbonates, in the Denizovasi-Havadan region
(eastern Yahyah-Kayseri). These carbonate rocks have two main parts as a
tectonostratigraphic unit, which were named as Siyah Aladag and Beyaz Aladag Nappes.
Siyah Aladag Nappe includes Upper Devonian Harebe Formation, Carboniferous Koskdere
Formation, Lower Permian Sarioluk Formation, Upper Permian Zindandere Formation and
Jurassic-Lower Cretaceous Uzunkoltepe Limestone, whereas Beyaz Aladag Nappe has
Middle-Upper Triassic Karakoy Limestone, Jurassic-Lower Cretaceous Uzunkoltepe
Limestone and Upper Cretaceous Zigaderesi Limestone. The additional lithological units in
the region are also Upper Cretaceous ophiolites, Upper Miocene-Pliocene volcanics and
Miocene sediments.

A number of lead-zinc mineralizations are located in the region, and all of them are situated
in the Siyah Aladag and Beyaz Aladag limestones. Mineralizations in Siyah Aladag Nape (8
occurrences) are close to Denizovasi district. Host rocks of these mineralizations consist of
Upper Permian aged Zindandere Formation limestone and Jurassic-Lower Cretaceous aged
Uzunkoltepe limestone. Mineralizations in Siyah Aladag Nape (8 occurrences) are close to
Havadan district. Host rocks of these mineralizations consist of Jurassic-Lower Cretaceous
aged Uzunkoltepe limestones.

Fifteen mineralizations of the region, which are epigenetic occurrences, are connected with
the NE-SW trending faulting. However, one mineralization in the Zindandere Formation
limestones, unrelated with the faulting, is a syngenetic occurrence. Lead-zinc
mineralizations are mostly carbonated and/or sulphated.



According to microscopic observations and XRD determination the mineral paragenesis
consist of galena, sphalerite, pyrrhotite and pyrite as primary minerals and smithsonite,
cerussite, anglesite, goethite, lepidocrocite and covellite as secondery minerals. Mainly
calcite and accessory dolomite and quartz accompany these minerals.

Cu, Pb, Zn, Ni and Co analysis on the host rock samples collected from Zindandere
Formation limestones and Uzunkoltepe limestones reveals trace element contents
considerably higher than the abundance in average limestones. .

Important observations revelant to lead-zinc mineralization in the investigated area are as
follows: mineralizations occur in the carbonate rocks, magmatic activity is not observed
around the mineralization; ore-host rock contact is sharp and does not show an alteration
zone; mineral paragenesis is poor; occurrence of marcasite indicates low formation
temperature; mineralizations are mostly carbonated/sulphated; hostrock is very rich in trace
elements

Findings of the present study and geological evolution of the Aladag region, when
evaluated together, suggest that Pb-Zn mineralizations in Denizovast and Havadan regions
were initially formed syngenetically in a marine environment before rifting in Lower (or
Middle) Triassic in the Eastern Mediterranean. Later, block faulting developed in the region
in Senonian. These faults affected Permian-Senonian rocks, as well as the mineralizations.
During and/ or following the block faulting, primary (syngenetic) mineralizations were
subjected to a secondary enrichment under the influence of tectonism and seawater, and
epigenetic mineralization occurred along the fault zones.
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Karamadaz (Yahyah-Kayseri) demir yataginda skarn zonlanmasi ve
skarn mineralojisi
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Yahyah ilgesinin (Kayseri) yaklasik 25 km giineydogusunda yer alan Karamadazi demir
yatag1 Yahyali Plittonu ile Yahyali istifinde yer alan Akbas Formasyonu dokanagi boyunca
gelismis tipik bir skarn yatagidir.

Skarnlasmaya sebep olan pliiton homojen bir kiitle olmayip belli belirsiz bir zonlanma
gosterir. Zonun merkezinde, yani skarn zonundan uzak ve daha derin lokasyonlarda daha
mafik karakterde olan pliiton, skarn zonuna dogru daha felsik bir hale gelir. Skarnlasmaya
sebep olan pliitonik kiitle granit bilesimine sahiptir. Granitte hakim mineral biyotit olup ona
kuvars ve feldispat eglik etmektedir. Bolgede etkili olan neotektonik olaylarla gelisen
yaklasik D-B ve KD-GB dogrultulu catlak sistemleri granitin ezilmesi ve ufalanmasina
neden olmustur, ancak granitte ayrisma ve alterasyon godzlenmez. Granit D-B dogrultulu
aplit ve pegmatit dayklari tarafindan kesilmektedir.

Skarnlasmanin gozlendigi karbonatl kayaglar, Yahyali istifinde yer alan Permiyen yash
Akbas Formasyonu’nun kiregtaslaridir. Akbas Formasyonu agik ve koyu renkli kiregtas
bant ve tabakalarinin gozlendigi ardalanmal bir istif 6zelligi sunar. Kiregtaglarinin granitle
olan dokanaklar boyunca rekristalizasyon olduk¢a belirgindir. Rekristalizasyonun siddeti
hem catlak sistemlerinden hem de granit dokanagindan uzaklastik¢a azalmaktadir.
Kiregtaslarinda gelisen skarnlar, rekristalize olmamis kiregtaslar1 ile granit arasindadir.
Epidotlasmis ve kloritlesmis rekristalize kiregtaslari, skarn zonunun en dis smirini
belirlemektedir.

Yatak, skarnin ornattigi yan kayacin bilesimine gore kalsik skarn olarak, skarn zonlarinin
gelistigi ortama gore ise hem endoskarn hem de ekzoskarn olarak simiflandirilmaktadir. Burt
(1977) simiflamasina gore “intriizif g¢evresinde gelisen” skarnlar sinifina girmektedir.
Endoskarnlar, granitten ekzoskarna (kuzeyden giineye) dogru epidot-skarn ve epidot-granat-
skarn seklinde bir zonlanma gosterir. Ekzoskarnlar, endoskarn zonundan kiregtagina dogru
(kuzeyden giineye), piroksen-granat-epidot ve epidot-skarn zonlarindan olusur. Genel
olarak, granatlar granite yakin, piroksenler ise kiregtasina yakin bir zonlanma i¢indedir.
Endoskarn zonu granit iginde D-B dogrultulu giineye egimli kirtk sistemleri boyunca
epidot¢a zengin piroksen damarlari olarak baslar. Bu damarlarin yogunlugu ve kalinligi
granitten ekzoskarnlara dogru artar. Bu zon granit iginde olusmus bir epidot skarnidir.
"Epidot skarni epidota ek olarak bazen granat cepleri, mercekleri veya damarlar igerir.
Granat-epidot skarnlari igerdikleri granat miktarinin artmastyla belirginlesir. Granat bu
skarnlarm en baskin bilesenidir. Endoskarn ve ekzoskarn zonlarindaki granatlar arasinda
hem kristal boyutu hem de renk agisindan farkhiliklar bulunur. Endoskarn-ekzoskarn
arasindaki gegis zonu masif bir goriiniimdedir ve ¢atlak sistemleri boyunca manyetit
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sivamalari igerir. Epidot-granat endoskarn zonu piroksen-granat-epidot zonuna gecer. Bu
zon ayni zamanda ekzoskarnlarin baslangicina isaret eder ve granite yakin lokasyonlarda
daha belirgindir.

Cevherlesme ¢ temel evrede olusmustur; birinci evre granath endoskarnlar ve piroksen
granatli ekzoskarnla es yash olan manyetit cevherlesmesi seklinde gozlenir. ikinci evre ise
ekzoskarn zonu iginde yaygmn epidotlasma ile birlikte olusan manyetit-hematit
cevherlesmesidir. Son evre siilfid evresi olup hem manyetit-hematit cevherlesmesini hem de
skarn zonlarini kesen kalsit ve kuvars¢a zengin D-B dogrultulu ve kuzeye egimli fay ve
catlaklar boyunca gelisen, hematit, pirit, kalkopirit, kalkozin cevherlesmesidir. Esas
itibariyle cevherlesme skarn ile es yasli veya hemen sonra olusmustur. Ana cevher zonu
epidotlagmis piroksen-granat zonu iginde KB-GD dogrultusunu takip etmektedir.
Cevherlesme piroksen-granat zonlarmm merkez kisimlarinda kahn ve 100-200 m
uzunlugunda masif kiitleler halinde gozlenirken, granath endoskarn-ekzoskarn gegislerinde
ise 3-4 m uzunlugunda cep veya mercekler halinde gozlenir. Siilfidli cevherde piritin
bozusmasina bagl olarak yaygin bir alterasyon gozlenir. Bu bozugma ayrica siiperjen
olaylardan etkilenmis ve bol miktarda kalkozin ve gétit olusumlari ile belirginlesmistir.

Skarn mineralogy and zoning in Karamadazi (Yahyah-Kayseri) iron
deposit

Karamadazi iron deposit, located about 25 km to the southeast of Yahyali (Kayseri), is a
typical skarn type deposit formed along the contacts of Yahyali Pluton and Akbas
Formation of the Yahyali Sequence.

The skarnizing pluton is not a uniform body, but more or less zoned. The pluton is more
mafic at the central and deeper parts, and becomes felsic towards the skarn zones. The
plutonic body associated with the skarns is granitic in composition. It consists mainly of
biotite accompanied by feldspars and quartz. Although granite is sheared and deformed due
to E-W and NE-SW trending fracture zones developed due to neotectonic events acting on
the region, no alteration is observed. Granite is cut by E-W trending aplite and pegmatite
dikes.

The limestones in which the skarns are formed belong to Permian Akbas Formation of the
Yahyal Sequence. The Akbas Formation displays a sequence composed of alternations of
dark and light colored limestone beds. Intense recrystallization is diagnostic along
limestone-granite contacts. The intensity of recrystallization decreases away from the
granite contacts and from the fracture systems. The skarns lie between the granite and the
non-recrystallized limestones. The epidotization and chloritization in the recrystallized
limestones, define the outer limit of the skarn zones.

The skarn is classified as calcic skarn according to the composition of the carbonate it
replaced, and as both endoskarn and exoskarn according to the location of skarn formation.
It is further classifed as ‘“‘skarn around intrusive” in terms of Burt’s (1977) classification.
Endoskarns are zoned from fresh granite to exoskarns (from north to south), as epidote-
skarn and epidote-garnet-skarn. From endoskarns to limestones (from north to south), the

11



exoskarns consist of pyroxene-garnet-epidote-skarn and epidote-skarn zones. In general, the
garnets are observed close to granite, and pyroxenes to limestone. Epidote-skarns of the
endoskarns appear as south dipping E-W trending pyroxene veins that contain some epidote.
The intensity and thickness of the veins increase from granite towards exoskarn zones. This
zome is an epidote-skarn developed within the granite. The epidote-skarn is not only
composed of epidote, but also contains lenses, veinlets and pockets of garnet. The garnet-
epidote skarns are characterized by an increase of garnet content. The garnet is the
predominant constituent in the garnet-epidote skarns. The garnets within the endoskarns and
exoskarns differ in terms of grain size and color. The transition zone is uniform and
comprise magnetite veinlets as well. Epidote-garnet endoskarn zone is transitional to the
pyroxene-garnet-epidote zone. This zone also determines the beginning of exoskarns and is
more apparent in locations close to granite.

Mineralization took place in three main phases, the first one being the magnetite
mineralization concurrent with garnet endoskarns and pyroxene-garnet exoskarns. The
second phase is the magnetite-hematite mineralization and widespread epidotization
developed within the exoskarn zone. Sulphide phase is defined by the hematite, pyrite,
chalcopyrite, and chalcocite mineralization developed along the E-W trending, northward
dipping calcite-quartz-rich fractures and faults which cut both the magnetite-hematite
mineralization and the skarn zones. The mineralization mainly took place during syn- to
post-skarnization. The main ore zone follows the NW-SE direction within the pyroxene-
garnet zone. Mineralization is observed as thick, 100-200 m long massive bodies in the
central parts of the pyroxene-garnet zones, while it is observed as 3-4 m long pockets and
lenses along the endoskarn-exoskarn transitions. A widespread alteration is significant due
to weathering of pyrite in the sulphide ore. This alteration is also accentuated by the
supergene processes and extensive chalcocite and goethite formation took place.
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Epitermal kuvars damarlarinda goriilen dokularin maden
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Kuvars damarlari, altin yataklarinin ¢ogunda ortak ozelliktir ve altin cevherlesmelerinin ana
depolanma yeridir. Epitermal kuvars damarlarinda ¢ok ¢esitli makroskobik dokular
goriilmektedir. Damar igerisinde depolanmis tek faz oldugunda kuvarsin bigimi, damarin
gelismesi sirasinda degisen kosullart yansitmaktadir. Hatta, damardaki kuvars dokularinin
tiirlerine gore altin cevherlesmesi icerip i¢ermedigi belirlenebilmektedir. Cesitli analiz
vontemlerinin  sonuglari  karsilastirildiginda, el o6rnekleri dlgegindeki makroskopik
tanimlamalar kuvars tiplerini ayirtlamada en ekonomik ve yararlt yontemdir.

Bir epitermal damarda, amorf silikadan kriptokristalin ve kristalin kuvarsa kadar tam bir
derecelenme vardir. Kuvars, hidrotermal sistemlerdeki en kararh silika bigimidir. Kuvars
dokularimm kokeni, hidrotermal ¢ozeltideki kuvars, kalsedon ve amorf silikanin
davramiglarmin yorumlanmasiyla agiklanabilir. Bu dokular iki ana grupta toplanmaktadir: 1)
acik bosluk dolgularini temsil eden birincil biiylime yapilari; 2) daha sonraki olaylari
yansitan binme yapilari. Birincil biiyime yapilari som, tarak ve banth olarak
siniflandiriimaktadir. Binme yapilari ise seker, lamina, kurdela, stilolit, bres ve ornatim
dokularidir. Epitermal damarlarda yaygin olarak goriilen adularya ve karbonat gibi kuvars
disindaki mineraller de bu dokusal zonlarim yorumlanmasinda yararh olmaktadur.

Cok sayida hidrotermal olayin sonucu olarak, her bir kuvars neslinden digerine dokularmn
tekrarlanmasi ve dolayisiyla bir karmagiklik goriilmektedir. Yiizeyleme &lgeginde damarlar,
birbirini kesen. breslesen ve eski nesilleri dolduran veya ornatan ¢ok sayidaki kuvars nesli
nedeniyle karmagiklasmaktadir.

Arazi calismalari sirasinda epitermal cevherlesmelere kilavuziuk yapan kritik alterasyon
mineralleri hakkinda kisa zamanda ayrintih bilgi sahibi olunamadigindan, cevherlesmenin
yeri ve 6nemi konusunda karar verilememektedir. Oysa, kuvars damarlarindaki dokularin
incelenmesi sonucunda, belirgin doku topluluklarinin belirli yatak tiplerini temsil ettikleri
goriilmustiir. Damar igerisindeki gokelmeler basingtaki degigsimlere gore farkh dokular
olusturdugundan, el orneginin damarin neresine ait oldugu ve hangi derinligi temsil ettigi
konusunda kabaca bir karar verilebilmektedir. Bunun sonucunda, modern maden
aramacthginda, bu dokulara iligkin siniflandirmalardan yararlanilabilecegi anlagilmistir.

Kuvars damarlarinda, doku tiirlerinin ve doku beraberliklerinin dagilimindan yola ¢ikarak
bir diisey doku zonlanmasi modeli olusturulabilmektedir.Yiizeye yakin si13 kesimlerde,
masif veya hafifce bantli kalsedon egemendir. Kuvars kristalleri azdir ve gangdaki karbonat
kalsedon veya mikrokristalin kuvars ile ornatilir. Kaynama seviyesinde veya iizerinde,
kalsedon ve banth kuvars goriilir. Tarak kuvars ikinci derecededir. Damarin derin
kisimlarinda, kaynama seviyesinin altinda, tarak dokulu kuvarslar bulunur.

13



Epitermal damarlarda altin, tarak, bantli ve ornatim kuvarslaryla iliskilidir. Dolgu bresinin
hamurunda bilesen olarak bulunur. Yiiksek tendrler, iistiiste binen kuvars nesillerinden
dolay1 bilyiik oranda dokusal karmaga gosteren damarlarda goriiliir.

The explorative significance of the textures in epithermal quartz veins

Quartz veins are a common feature in many of the gold deposits and a major host to gold
mineralisation. Various macroscobic textures are observed in the epithermal quartz veins.
As quartz is typically the only phase deposited throughout the vein, its form is a reflection
of changing conditions during vein growth. According to the quartz textures within the vein,
it can be discriminated also whether the vein includes gold mineralisation or not.
Comparing the results of the various methods of analysis, it appears that hand specimen-
scale description provides the most effective and economical discrimination of quartz types.

Within an epithermal vein there is a complete gradation from amorphous silica to
cryptocrystalline to crystalline quartz. Quartz is the most stable form of silica in
hydrothermal systems. The origin of quartz textures can partly be explained by
interpretation of the behaviour of quartz, chalcedony and amorphous silica in hydrothermal
solutions. Two major textural groups are recognised: 1) Primary growth textures
representing the open-space fillings; 2) Superimposed textures reflecting the overprinting
events. Primary quartz vein textures are classified as buck, comb and banded textures.
Superimposed textures are saccharoidal, laminated, ribbon, stylolite, breccia and
replacement textures. Minerals other than quartz such as adularia and carbonate minerals
common in epithermal veins are useful to the interpretation of textural zones.

As a result of multiple hydrothermal events, the repetition of textures and therefore a
complexitiy can be observed from every quartz generation. At outcrop scale the veins are
complicated by multiple generations of quartz, crosscutting, brecciating, and infilling or
replacing early formed quartz.

As it is difficult to get a rapid reconnaissance about many of the critical guide minerals to
the epithermal mineralisations, mineralised locii within vein systems and its importance
cannot be identified through field studies. From the studies on the quartz vein textures it is
suggested that distinct associations of quartz textures characterise particular deposit types.
Because the depositions within the veins form different textures according to the pressure
changes, it can be roughly decided that the hand specimen represents which part and which
depth of the vein. As a result, it has been understood that the classification of the quartz
textures 1s useful in the exploration.

In quartz veins a vertical textural zoning model can be defined according to the pattern of
distribution of textures and assemblages of textures. At shallow levels, massive or weakly
banded chalcedony predominates. Crystalline quartz is minor, and gangue carbonate is
replaced by chalcedony or microcrystalline quartz. At and above the boiling level,
chalcedony and crustiform textures predominate. Comb quartz is subordinate. In the deepest
parts of the vein, below the boiling level, comb-textured quartz predominates.
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In epithermal veins gold is associated with comb, banded, and replacement quartz. Gold is a
matrix constituent in infill breccia. Highest grades are in veins of greatest textural
complexity where there are multiple overprinting quartz generations.
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Nigde masifi metalik maden yataklar

Ibrahim COPUROGLU, M. Giirhan YALCIN
Nigde Universitesi, Miihendislik-Mimarliuk Fakiiltesi, Jeoloji Miihendisligi Boliimii, Nigde

Nigde Masifi. Nigde ili ve Camardi ilgesi arasinda, yaklasik 800 km?*’lik bir alani kaplayan,
etrafi geng volkanik ve gokellerle ortiilii, Paleosen 6ncesi olusan, iistten alta dogru; beyaz ve
gok kalm mermerler. gnays, mika sist, fillat, kuvarsit ve amfibollerin olusturdugu
metamorfik bir bélgedir.

Bu metamorfik seri igerisinde domsal yapilar olusturarak sokulum yapan Ugkapih
Granodiyoritine  bagli  olarak, ~ Au-Ag-Sn-W-Mo-Bi-As-Sb-Hg-Cu-Pb-Zn ve Fe
elementlerinin olusturdugu, bir ¢ok cevherlesmeler bilinmektedir. Bu cevherlesmeler
genellikle kii¢iik zuhur ve yiizeysel mostralar seklinde olup, ekonomik olabilecek biiyiik
yataklar hentiz bulunamamistir.

Bu amagla, Nigde Masifi igerisinde, 1:25.000 dlgekli jeolojik ve topografik haritalar baz
alinarak biiytik dere ve ¢okelme havzalarindan ¢ok sayida kum (bate) ornekleri derlenmis,
bunlarin tane preparati ve cevher mikroskobu incelemeleri sonucunda; Ugkapili, Celaller,
Kilavuz, Gumiusler ve Eynelli bolgelerinde yogunlasan, gétit, limonit, manganit, kalkosin,
kovellin, azurit-malakit, hematit, realgar, zinober, antimonit, galenit, kalkopirit, fahlerz,
sfalarit. pirit, arsenopirit, nabit altin, bizmutinit, wolframit-seelit, kasiterit. molibdenitten
olusan cevher mineralleri ile bunlarla birlikte kuvars, barit, kalsit, Ca, Mg, Fe ve Mn
karbonatlar, turmalin. feldispatlar ve mikanin yer aldigi gang mineralleri belirlenmistir.

Sozkonusu olan bu mineraller, Nigde Masifine ait jeolojik harita tizerine tagindiginda,
Ugkapili Granadiyoritine bagh olarak olusan, teletermalden katatermale ve burdan
pegmatitik-pnématolitik formasyonlara kadar uzanan cevherlesmeye ait zonlanmanin
mevcut  oldugu goriilmektedir. Belirtilen zonlar, igerisindeki cevherlerle birlikte
degerlendirildigi takdirde ekonomik olabilecek altin anomalileri Ugkapili ve Celaller
bolgesinde yogunlasmaktadir.

Metallic ore deposits of Nigde Massif

Nigde massif is a Pre-Paleocene metamorphic unit, covering an area of 800 km” between
Nigde and town of Camard: in Central Anotolia. This unit, covered by young volcanics, is
represented by a sequence of marble, gneiss, mica schist, phyllitle, quartzite and
amphibolite.

In this metamorphic unit, different types of mineralization consisting of Au, Ag, Sn. W, Mo,
Bi. As, Sb, Hg. Cu, Pb, and Zn elements were recognized as a result of Uckapih
Granidiorite intrusion which presents a dome-like structure in the region. This
mineralization is usually observed in small outcrops without any economic potential.
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Numerous bate samples collected from fluvial deposits, based on the 1:25000 topografic
maps of the region, allowed the identification of goethite, limonite, manganite, chalcocite,
covellite, azurite-malachite, hematite, realgar, cinnaber, antimonite, galena, chalcopyrite,
fahlerz, sphalerite, pyrite, arsenopyrite, native gold, bismuthinite, wolframite- scheelite,
cassiterite and molybdenite. The other associated minerals are quartz, barite, calcite, Ca-Mg-
Fe and Mn carbonates, tourmaline, feldspars and mica.

A mineral zonation, telethermal to catathermal, developed as a result of granidiorite
intrusion and extending up to pegmatitic and pneumatolytic zonation was observed.
Considering the mineralization in the region, Ugkapili and Celaller area may be considered
as economically potential areas.

17



53. Tiirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Bat1 Tiirkiye ofiyolitik komplekslerindeki krom cevherlesmelerinin
platin grubu element (PGE) dagilimlar:

Ali UCURUM!, Paul J. LECHLER® , Lawrence T. LARSON?, Durmus BOZTUG'

1(’umhuriyet Universitesi Jeoloji Miihendisligi Boliimii, 58140, Sivas
*Nevada Bureau of Mines & Geology/178, University of Nevada Reno, Reno-NV 89557, USA
JMackay School of Mines/172, University of Nevada Reno, Reno-NV 89557, USA

Cahsma alani kuzeyde [zmir-Ankara Zonunda ve giineyde ise Likya Naplarinda yer alan
ofiyolitler igerisindeki krom cevherlesmelerini kapsamaktadir. Bu ¢alisma bati Tiirkiye'nin
secilmis 10 farkh bolgesinde yer alan toplam 46 adet yeralti krom isletmesinde, krom
cevherlesmelerinin ve yan kayaglariin platin-grubu element (PGE) ve Au igerikleri iizerine
yogunlasmistir. Geg Jura-Geg Kretase yerlesim yasina sahip peridotit, dunit, serpantinlesmis
harzburjit ve lerzolit yan kayach kromitlerden toplam 113 adet 6rnek alinmis ve degisik
metodlarla incelenmistir.

Galisma alaninda Alpin-tip1 karekter sergileyen krom cevherlesmeleri ferri kromit ve az
olarak da aluminyum kromit olarak adlandirilmistir. Cevher ve yan kaya¢ orneklerinin
jeokimyasal analiz sonuglarina bakildiginda platin-grubu element (PGE) ve Au igeriklerinin
diisiik ve genellikle 5 ppb ile 100 ppb arasinda degistigi gozlenmektedir. Ancak Bazi
bolgelerden alinan kromit ornekleri Pt, Pd, Rh, Ir ve Au' ca bir zenginlesme gostermektedir.
Bu zenginlesme genellikle Eskisehir-Mihalliggik-Kavak, Mugla-Dalaman-Harmancik,
Sarikaya ve Fethiye-Sazli bolgelerindeki krom cevherlerinde belirgindir. PGE
konsantrasyonu genellikle Ni, Co, Fe, V, Cr, ve Al ile bir iligki gosterirken, az olarak da Cu
ve Zn ile iliskilidir. Cevherlesme bolgelerindeki, hidrotermal alterasyondan etkilenmis ve
etkilenmemis zonlar ana element igerikleri bakimindan bir farklilik gostermemektedir.
Ancak hidrotermal alterasyondan etkilen zonlarin PGE paternleri platin-grubu element ve
Au igeriklerinde bir zenginlesme oldugunu - gostermektedir. Bu nedenle kromit
cevherlesmesinde ve yakin g¢evresinde gozlenen hidrotermal alterasyonlar, PGE'ce zengin
potansiyel hedef bolgeler olarak gosterilebilir.

Eskisehir-Mihalliggik-Kavak, Mugla-Dalaman-Harmancik, Sarikaya ve Fethiye-Sazh
bolgeleri sergiledikleri dzellikler nedeni ile PGE'ce zengin potansiyel hedef alanlar olarak
degerlendirilebilir. Kavak, Harmancik, Sarikaya ve Sazli krom cevherlesmelerinde Kondrite
gore normallestirilmis Pt, Pd, Rh, Ir, Au, Co, Cu, Ni, V, Zn, Cr, ve Fe'in konsantrasyon
dagilimlari, Dalaman-Harmancik cevherlesmesinin Pt, Pd, Rh, Ir ve Au igerigi bakimindan
yogun bir zenginlesmeye sahip oldugunu gostermektedir. Diger bolge kromitleri de PGE ve
Au bakimindan Kondrite gére bir zenginlesme sergilemektedir. ilksel mantoya gore
normalize edilmis paternlere gére Harmancik cevherlesmesi digerlerine oranla Pt, Pd, Ir ve
Au degerlerinde (ortalama Pt= 4115, Pd = 14950, Rh = 63.50 Ir = 50.50, Au = 117 ppb) bir
yiikselme gostermektedir (ortalama degerler: Kavak madeni; Pt = 49.33, Pd = 21, Rh = 6.67
Ir = 52.33, Au = 120.33; Sarikaya madeni; Pt = 22, Pd = 15.50, Rh = 7 Ir = 40, Au = 105;
Sazli madeni; Pt =23, Pd = 12, Rh = 8 Ir = 52, Au = 100 in ppb).
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Jeokimyasal analiz sonuglari, SEM ¢alismalart ve cevher mikroskopisine gore PGE-Au, Co,
Ni serpantinlesme siiresince gelisi giizel yeniden dagilmis ve daha sonra hidrotermal olarak
gerek krom cevherlerinde ve gerekse yan kayaglarda kilcal catlaklar, kiigiik dlgekli faylar ve
kiriklar boyunca siilfiirli minerallerin (heazlevoodit (Ni-S), pentlandit (FeNi-S), ve bravoit
(FeNiCo-S)) biinyesinde, Mountain ve Wood (1987), Buisson ve Leblanc (1986), Fischer
ve dig., (1988), Leblanc (1991) ve Lechler (1995) 'in belirtigi gibi 150-300 ’C sicakhik
arahiginda zenginlesmistir.

Bu calismada varilan sonuca gére Mugla-Dalaman-Giirleyik bolgesindeki Harmancik krom
madeni, bu bolgede ek platin-grubu element arama ¢alismalarininin yapilmasini destekleyen
veriler sergilemektedir.

Platinum-group element (PGE) distribution in chromite ores from
ophiolite complexes of western Turkey

The areas under study contain numerous chromite deposits in the ophiolites of the lzmir-
Ankara zone to the north and ophiolites of the Lycian nappes to the south. This study of
platinum-group elements (PGE) and Au concentrations in chromite ores and their host rocks
were mainly focused on selected chromite mines in western Turkey. A total of 46
underground chromite mines were sampled in 10 different districts in western Turkey. In
these histricts chromite is hosted by peridotite, dunite, serpentinized harzburgite and
lherzolite rocks of Late Jurassic to Late Cretaceous in emplacement age. A total of 113 ore
and rock samples were collected and examined in several ways.

Chromite ores from the study area show Alpine type character, and are classified as ferri
chromitite and, less commony, as aluminum chromitite. Geochemical analyses indicate that
platinum-group element (PGE) and gold concentrations in chromite ores are generally low,
ranging from less than 5 ppb to 100 ppb. However, samples from several chromite mines
exhibit enrichment in Pt, Pd, Rh, Ir and Au. This enrichment is mainly related to chromites
in Eskischir-Mihalliggik-Kavak, Mugla-Dalaman-Harmancik, Sarikaya and Fethiye-Sazli
arcas. The concentration of PGE are related to Ni, Co, Fe, V, Cr and Al, and to a lesser
extent, to Cu and Zn. PGE patterns provide evidence that the platinum-group element and
Au have been concentrated in hydrothermally affected zones rather than non-altered zones,
although both have similar major element composition. Thus, areas of hydrothermal
alteration around and in chromite mineralization can be shown as potential PGE enriched
targets

The Eskisehir-Mihalliggik-Kavak, Mugla-Dalaman-Harmancik, Sarikaya and Fethiye-Sazh
areas constitute potential PGE targets. Chondrite normalized spatial distribution of
concentrations of Pt, Pd, Rh, Ir, Au, Co, Cu, Ni, V, Zn, Cr, and Fe in the Kavak, Harmancik,
Sarikaya and Sazh mines indicate that the samples from the Dalaman-Harmancik mine show
enormous enrichment in Pt, Pd, Rh, and Au. The other chromite samples also show
enrichment in PGE and Au associated elements with respect to chondrite. Primitive mantle
normalized patterns also indicate that the Harmancik mine samples have elevated
concentrations of Pt, Pd, Ir (average Pt = 4115, Pd = 14950, Rh = 63.50 Ir = 50.50, Au =
117 in ppb) with respect to primitive mantle when compared to other chromite mines
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(average values: Kavak mine; Pt = 49.33, Pd = 21. Rh = 6.67 Ir = 52.33, Au = 120.33:
Sarikaya mine; Pt =22, Pd = 15.50, Rh = 7 Ir = 40, Au = 105; Sazli mine; Pt = 23, Pd = 12,
Rh =8 Ir = 52, Au = 100 in ppb).

The geochemical analytical results, SEM study, and ore microcopy indicate that the PGE-
Au, Co. Ni were randomly re-distributed during the serpentinization process and later
hydrothermally enriched in sulfides (heazlewoodite (Ni1-S), pentlandite (FeNi-S), and
bravoite (FeNiCo-S)) along fractures, fissures and small-scale faults either in chromite ores
or in the serpentinized host rocks between the temperatures of 150-300 °C as suggested by
Mountain and Wood (1987), Buisson and Leblanc (1986), Fischer et al., (1988),
Leblanc (1991) and Lechler (1995).

With this study it has been concluded that the Harmancik mine in the Mugla-Dalaman-

Girleyik district is most promising to warrant additional exploration in terms of platinum-
group element.
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Elazig magmatitlerinde volkano-sedimanter cevherlesmelere ilk 6rnek:
Derince cevherlesmeleri, Keban-Elazig

Cemal BOLUCEK, Muharrem AKGUL, ibrahim TURKMEN, Ahmet SAGIROGLU

Firat Universitesi Miihendislik Fak. Jeoloji Béliimii, Elazig

inceleme konusu cevherlesmeyi de igerisinde bulunduran Elazig Magmatitleri bolgede
oldukga genis yayihm sunar. Onceki calismalarda bu kayaglar igerisinde damar ve skarn tipi
cevherlesmeler saptanmistir. Ancak, bugiine kadar bu kayaglar igerisinde volkano-
sedimanter tiirde bir cevherlesmenin varhgi bilinmemektedir. {1k defa bu galismada Elazig
Magmatitleri icerisinde volkano-sedimanter tipte bir cevherlesme saptanmistir: Derince
volkano-sedimanter cevherlesmeleri.

Derince volkano-sedimanter cevherlesmesi Keban (Elazig) ilgesinin yaklasik 9 km giiney
dogusunda, Derince koyiiniin giineyinde yeralir. Bolgede; Permo-Triyas yash Keban
Metamorfitleri, Ust Kretase yash Elazig Magmatitleri, Paleosen- Alt Eosen yash Seske
Formasyonu ve Orta Eosen-Ust Oligosen yasli Kirkgegit Formasyonu yiizlek vermektedir.

Elazig Magmatitleri Derince kdyii ¢evresinde granodiyorit, tonalit gibi derinlik kayaclari;
dasitik, andezitik ve bazaltik bilesimli volkanik kayaglar ve aglomera, tuf, tifit ve kumtasi
seviyeleri igeren volkano-tortul birimlerle temsil olunur. Volkano-sedimanter istifin st
seviyelerinde okyanusal kabuga ait peridotik kayaglar olistolit seklinde yer almaktadir.
Cevherlesmeler volkanik kayaglar ve volkano-tortul birimlerle iliskili ve onlarla uyumlu
haldedir.

inceleme alaninda temelde bazaltik volkanik kayaglar yer almaktadir. Yukariya dogru farklh
evrelerde degisik bilesimli volkanizma ve sedimantasyon iiriinleri goriilmektedir. ilk evrede
bazaltik kayaglar dasitik kayaglar tarafindan kesilmektedir. Sagimimli olarak pirit mineralleri
iceren dasitlerin tizerine tiifit, piroklastik kaya¢ ve aglomeradan olusan volkano-tortullar
gelir. Volkano-tortullar tabandaki piritli dasitlerin ¢akillarini ve yer yer saginimli, yer yer de
kalinhiklart 1-2 mm’den 5-10 cm’ye degisen tabakalarla uyumlu masif piritli seviyeleri
icermektedir. Bu ilk evreyi takip eden ikinci evrede tekrar dasit ve st seviyelere dogru
bazik bilesimli kayaglar ve onlarla ardalanmali volkano-tortullar yer almaktadir. Bu ikinci
evre dasitleri agsi piritik damarlar tarafindan kesilmislerdir. Buradaki volkano-tortullar
icerisinde kalnliklari 1-1,5m arasinda degisen masif piritik bakir cevherlesmeleri yer
almaktadir. Ust seviyelere dogru cevherlesme igermeyen volkano-tortullar oldukga kalin bir
istif olusturmaktadir.

Bolgede yer alan kayaglarda yogun olarak silislesme ve killesme daha az olarak da
epidotlasma ve karbonatlagma tiirii alterasyonlar gozlenmektedir.

Bu cevherlesmede piritler baskin olup, az oranda da kalkopirit, bornit, sfalerit, manyetit,
hematit bulunmaktadir. Altere kisimlarda kuprit ve limonit mineralleri gézlenmektedir. iki
farkli tipte pirit minerali gozlenmektedir. Bunlardan birincisi cm dlgegine kadar ulasan
biiytikliikte, 6z sekilli, zonlu, yer yer sfalerit kapantilari igeren ve kataklastik doku gosteren
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piritlerdir. Ikinci tip piritler ise daha gen¢ ve ince tanelidir. Kalkopiritler yer yer baskin
olabilmektedir. Bornit ve kalkopiritlerin yogun oldugu yerlerde kalkopiritler igerisinde
cubuk sekilli manyetit kristalleri gézlenmektedir. Bornit ve sfalerit genellikle kalkopiritle i¢
ice gozlenmektedir. Bornit sfalerite gére daha baskindir. Sfaleritlerin bir kismi piritler
icerisinde kapanti halindedir.

Bilindigi gibi Elazig Magmatitleri yay magmatizmas: uriinleridir. Dolayisiyla burada gelisen
masif silfit yataklarinin Besshi veya Kruko tipi olmasi gerekir. Dasitik volkanizma ve
cevher mineralojisi Kruko tipinin sari cevher zonlarin isaret etmekte ise de bu konuda
ayrmtili calismalarin yapilmasi gerekir.

The first discovery of volcano- sedimentary mineralizations in Elaziz
magmatics: Derince mineralizations, Keban- Elazig

Elazig magmatics which contain the mineralizations, subject of this study, cover vast areas
in the region. Previous works on Elazig magmatics describe many veins and skarn type
muneralizations related to the magmatics. However, no volcano-sedimentary mineralization
has been recorded before. This study present the first discovered volcano-sedimentary
mineralization in Elazig magmatics: Derince mineralizations.

Derince mineralizations are situated 9 kms SE of Keban township and in the immediate
south of Derince village. In Derince area, Permo-Triassic Keban Metamorphics, Upper
Cretaceous Elazig Magmatics, Paleocene-Eocene Seske Formation and Middle Eocene-
Upper Oligocene Kirkgegit Formations crop out.

Elazig Magmatics are represented by plutonics (granodiorite, tonalite), volcanics (dacite,
andesite, basalt) volcano-sedimentary units (agglomerate, tuff, tuffite, sandstone). In study
area peridotitic olistoliths are present on the top of volcano-sedimentary sequence.

In mineralized area basaltic volcanic rocks are present at the bottom. Volcanic and
sedimentary products of various phases are observed upwards. During first volcanic phase
dacitic rocks cut basaltic volcanics. The dacitic rocks bear disseminated pyrite and are
overlain by volcano-sedimentary lithologies of tuffite, pyroclastics and agglomerate. The
volcano-sedimentary units include mineralized clasts of dacite and massive and
disseminated pyrite layers of 1-100 mm thick. The second phase again starts with dacitic
volcanism which 1s followed by volcano-sedimentary formations. The second phase
volcano-sedimentary units contain thicker (1-1,5 m) layers of disseminated or massive
pyrite. Further upwards barren volcano-sedimentary rocks form thick sequences.

Wall rocks alterations appear as silicification and argillization, and epidote and
carbonitization are scarce.

Domuinant sulphide is pyrite and chalcopyrite; bornite are in lesser amounts. Sphalerite,
magnatite and hematite are scarce. In altered parts cuprite and limonite are common. Two
types of pyrite are present: a) coarse grained euhedral, zoned and sphalerite inclusions
bearing cataclastic pyrite and b) younger fine grained pyrite. Chalcopyrite and bornite are
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found as locally concentrated. Magnetite occurs as prismatic crystals and is closely related
to bornite. Sphalerite occurs as either intergrown with chalcopyrite or as inclusions in coarse
pyrite grains.

As it is well known, Elazi§ Magmatics are products of arc magmatism. Therefore, massive
sulphide mineralizations that can be expected in such environment are either Besshi or
Kuroko type. Dacitic volcanism, mineral assemblage and nature of volcano-sedimentary
sequence points to Kuroko type. The exposed parts are apparently feeding channels and
yellow ore zone of Kuroko type. However, extensive studies are required to establish type
and zoning of mineralizations.
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Tiirkiye metalojeni haritasi

Tandogan ENGIN, Yusuf Ziya OZKAN, Fahrettin SENER, Birsen TOPRAK
M.T A. Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, Ankara

Metalojeni maden yataklarinin olusumu ile bolgesel jeoloji arasindaki iliskileri ortaya
koymaya caligir. Metalojeni haritalari, bilinen maden kaynaklarinin dagilimini gésteren
haritalar degildir. Mevcut zuhurlar yanisira gegmiste iretilip tilketilmis maden yataklarini
kokensel olarak gruplandirmak, bunlarin bélgesel jeolojiyle iliskilerini ortaya koymak icin
gerekli gesitli verileri birlestiren ve bdylece biitiinlestirilmis veri yorumuna imkan veren
bolgesel vlgekli haritalardir.

Turkiye Metalojeni Haritast 1970 yilinda Prof.Dr. Altan Giimils tarafindan 1/2500000
Olgekli olarak hazirlanmis ve bu calisma 144 No. lu M.T.A. yaymi olarak yayinlanmistir.
Sézkonusu harita UNESCO tarafindan 1968-1982 yillarinda yayinlanan Avrupa Metalojeni
Haritasinin Tirkiye boliimiiniin hazirlanmasina temel olusturmustur.

Aradan gegen siire i¢inde, gerek Tiirkiye jeolojisi ve gerekse de maden yataklariyla ilgili
birgok yeni veri ve bulgular ortaya konmus, yeni degerlendirmeler yapilmistir. Veri
tabaninin, yakin gegmiste elde edilen bu yeni veri ve bulgular 1s1ginda giincellestirilmesine
ve metalojeni degerlendirmelerinin gézden gegirilmesine ihtiya¢ oldugu diisiiniilmiistiir. Bu
amagla eldeki ilgili tim veriler 1/1.000.000 6lgekte Avrupa Metalojeni Haritasi lejandina
gore birlestirilmistir

Bolgesel jeoloji igin M.T.A. Genel Midirligi tarafindan yayinlanmis 1/2.000.000 ve
1/500.000 olgekli Tirkiye Jeoloji Haritalari temel alinmistir. Bu haritalardaki zaman-
stratigrafi birimleri, M.T.A. arsivindeki raporlar incelenerek ve degisik bolgelerde ¢alismis,
o bolgelerin jeolojisini iyi bilen jeoloji mithendisleriyle gorusiilerek, egemen kaya tiirlerine
gore Avrupa Metalojeni Haritas1 lejandiyla uyumlu kaya-stratigrafi birimlerine
donuistirilmistiir. Hazirlanan yeni metalojeni haritasinda kaya-stratigrafi esasina gore
hazirlanmig bu harita temel alinmistir.

Maden yataklariyla ilgili veriler (cinsi, yeri, koordinatlar, kimyast, tenéri, sekli, bliyiiklig,
vasi, yan kayalari, kokeni, v.b.) M. T.A. arsivindeki raporlar bir grup jeoloji miihendisi
tarafindan taranarak derlenmis, metalojeni haritasi yapimina uygun olarak hazirlanan
formlara dokiilmustiir. Bu kapsamda bakir, kursun, ¢inko, demir, manganez, krom, nikel,
volfram, altin-giimiis, aluminyum, antimuan, civa, pirit, barit, manyezit, kaolen, asbest,
grafit, kuvars, trona, toryum, talk, fosfat, bor, kiikiirt, e ait olmak iizere tek veya grup
halinde 3384 maden yatag! ve zuhuruyla ilgili bilgi formlari hazirlanmistir. Harita {izerinde
karisikhga yol agmamak igin cinsi, kimyasi, kokeni, biyiikligii ayn1 ve birbirine yakin olan
zuhur ve yataklar bir kez daha gruplandirilmis ve sonugta 1672 nokta halinda haritaya
islenmistir.

Biitiin veriler *Arc-info’ programi kullanilarak degisik dosyalar halinde bilgisayar ortamina
aktarilmistir. Boylece bundan sonra verilerin kolayca giincellestirilebilmesi yanisira, baska
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calismacilarin, degisik dosyalar halindeki verilerden uygun gordiiklerini birlestirebilmeleri,
veri tabanina yeni dosyalar ekleyebilmeleri ve farkli biitiinlestirilmis veri tabanlari elde
edebilmelerine ve kendi farkli yorumlamalarini yapabilmelerine de imkan saglanmistir.

Bu biitiinlestirilmis veri tabanindan hareketle yapilabilecek metalojeni yorumlamalarindan
biri sayilmak tizere grubumuzca yapilan degerlendirmede belirlenen kaya tiirii ve yapi
denetimli provensler haritada gosterilmistir. Farkli yas ve kokenli provenslerin ¢ok ¢esitliligi
dikkat cekmektedir. Arama agisindan yapilan degerlendirmede, bu provenslerde yeni arama
calismalariyla yeni yataklarin bulunabilecegi gortisti pekismistir.

Metallogenic map of Turkey

Metallogeny tries to establish relationship between minerals and regional geology.
Metallogenic maps are not resource maps showing distribution of mineral deposits. They are
small-scale regional maps. During their compilation both existing mineralisations and those
which have been mined out are included. On the metallogenic maps the data on
mineralisations and the regional geology have been put together to provide a base to
generate discussions on mineralisations and regional geology.

A 1/2.500.000 scale Metallogenic Map of Turkey was prepared by Prof. Dr. Altan Giim{s in
1970 and it was published as an M.T.A. publication No: 144. This map basically formed the
Turkey part on the Metallogenic Map of Europa, published by UNESCO in 1968-1982.

Since publication of the 1/2500.000 scale map so much new data on mineralisations and
geology of Turkey have been accumulated. It was decided that all these data should be put
together to prepare a 1/1.000.000 scale metallogenic map of Turkey by using legend of the
Metallogenic Map of Europa.

1/500.000 and 1/2.000.000 scales Geological Maps of Turkey published by M. T.A. have
been used as the base for geology. According to the dominant rock type the time-
stratigraphy units on these maps have been changed into the rock-stratigraphy units, in
accordance with the legend. While doing these changes relevant reports have been studied
and discussed with the geological engineers who worked in the relevant areas. This new
‘rock-stratigraphy’ map has been used to prepare the new metallogenic map.

A group of geological engineers in the Minerals Exploration Department of M. T.A. went
through the reports on mineralisations in the M.T.A. archives and dug out informations such
as kind, location, coordinates, chemistry, grade, shape, size, age, host rocks and genesis of
the mineralisations. A form was prepared to accommodate these informations to be used
while preparing the metallogenic map. In this connection, data were gathered on 3384
copper, lead, zinc, iron, manganese, chrome, nickel, wolfram, gold-silver, aluminum,
antimony, mercury, pyrite, barite, magnesite, kaolin, asbestos, graphite, quartz, trona,
thorium, talc, phosphate, borate, sulphur deposits and mineralisations. Some of these
deposits and mineralisations had to be grouped. To prevent unnecessary crowding,
mineralisations close to each other and have common characteristics have been re-grouped
and 1672 deposits or mineralisations have been plotted on the map.
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All of the data have been transferred into the computer in various files by using *Arc-info’
program. By doing so, from now on data on geology and mineralisations will be up dated
easily. People working on mineralisations will be able to work on various files of their
choice and will be able to add new data files to be able to put various data of their choice
together to produce new syntheses.

As a first synthesis, on this map we have drawn out structure and rock type controlled
metallogenic provinces. Large numbers of the provinces with different age and origin are
noticeable. When this synthesis is considered from the exploration point of view, one can
conclude that with further work, new mineralisations of the same kind are likely to be
discovered in these provinces.
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Karbonath kayaclara bagh Orta Toroslar Zn-Pb cevherlesmelerinin
kiikiirt izotoplar: incelemesi

Mustafa KUSCU, Oya CENGIZ
SDU, Miihendislik-Mimarlik Fakiiltesi. Jeoloji Miihendisligi Béliimii, Isparta.

Orta Toroslar'da genellikle farkli stratigrafik birliklerin farkli yastaki kiregtaslari icerisinde
cogunlukla epijenetik ve zaman zaman onlar ornatarak yataklanmis fakat bazi yazarlarca bir
kisimi da sedimanter oldugu ileri siiriilen ¢ok sayida Zn-Pb cevherlesmesi bulunur. Bunlar
batidan doguya dogru; Cariksaraylar (Sarkikaraagag-Isparta), Goktepe (Ermenek-Konya),
Karalar (Gazipasa-Antalya), Ortakonus (Anamur-Mersin), Ulukisla (Ciftehan-Nigde),
Tekneli (Camardi-Nigde) ve Yahyah (Kayseri) yataklaridir. Bu cevherlesmelerden alinan
siilfid minerallerinin yapisindaki & 34S degerleri galen orneklerinde %o -2.7 ile +13.9
araliginda, sfaleritlerde %o -7.1 ile +9.8 arasinda degisen degerlerdedir. Negatif degerlikli
ornekler Goktepe (Ermenek-Konya) yoresi cevherlesmelerinde ortaya ¢ikarken, Orta
Toroslarda bulunan diger yataklarda & 34S degerlerinin pozitif oldugu belirlenmistir.
Yataklarin gerek galen ve gerekse sfalerit drneklerinin & 34S degerlerinin oldukga dar bir
araliga dustiikleri belirlenmistir. Bu izotopsal bilesim oranlari; yataklarin diger
kaynaklardan gélen eriyiklerle karigmis ve onlarin 34S ve 328 izotoplarindan da etkilenen
magmatik-hidrotermal eriyiklerden sekillenmis olabilecegini gostermektedir.

Sulfur isotope studies of Zn-Pb deposits of carbonate rocks in the
Middle Taurus Belt

A number of zinc-lead deposits occur in different aged limestones belonging to the various
stratigraphical units of the Middle Taurus Belt. They are mostly epigenetic ores and
sometimes formed by limestone replacement. However, some authors also assume that the
origin of some deposits is sedimentary. From west to east, these deposits are Cariksaraylar
(Sarkikaraagag-Isparta), Goktepe (Ermenek-Konya), Karalar (Gazipasa-Antalya), Ortakonus
(Anamur-Mersin), Ulukisla (Ciftehan-Nigde), Tekneli (Camardi-Nigde) and Yahyal
(Kayseri) ores. Range of 8 34S values in sulfide minerals collected from ore deposits vary in
the galenas and sphalerites, from %o -2.7 to +13.9 and from %o -7.1 to +9.8 respectively.
While Géktepe (Ermenek-Konya) deposits show negative values of & 34S, the other deposits
of Middle Taurus have positive & 34S values. The §34S values of sulfides of the ore deposits
fall'in a narrow range. These isotopic compositions suggest that the Middle Taurus zinc-lead
deposits have been derived from magmatic-hydrothermal sources possibly having mixed
with some other fluids of different origin and influenced by their 34S and 328 isotopes.
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Oymaagac¢ (Elaz1g) cevherlesmelerinin mineralojisi ve 6zellikleri

Cemal BOLUCEK, Mehmet ALTUNBEY

Furat Universitesi Miithendislik Fak. Jeoloji Boliimii, Elazig

Inceleme alani, Elazig" m yaklagik 11 km kuzeydogusunda Oymaagag Koyii gevresinde yer
almaktadir. Calisma alaninda temelde Ust Kretase yash Elazig Magmatitleri bulunmaktadir.
Bunlarin tizerine Orta Eosen — Ust Oligosen yash Kirkgegit Formasyonu ve Ust Miyosen —
Alt Pliyosen yasli Karabakir Formasyonu gelmektedir. Elazig Magmatitleri, degisik
litolojilerde derinlik, yar derinlik ve yiizey kayaglart ile temsil edilmektedir. Bu
magmatitlerin bazaltik, andezitik ve dasitik bilesimli yiizey kayaglar Elazig gevresinde
oldukga genis yayilim sunmaktadir. Elazig Magmatitlerinin en son evresinde gelisen dasitler
icerisinde ve dasitlerle ozellikle bazaltik kaya¢ dokanaklari boyunca skarn ve damar tipi
cevherlesmeler gelismistir. Ancak dasitler ile iligkili bu tiir cevherlesmeler tizerinde bugiine
kadar ayrintili bir galisma yapilmamistir. Inceleme alaninda bazaltik bilesimli kayaglar genis
viizlekler sunmaktadir ve daha dar alanlarda gozlenebilen dasitik dayk ve stoklarla
kesilmektedirler. Dasitlerin sokulumu ile olduk¢a yogun alterasyonlar meydana gelmistir.
Ayrica bazaltik yan kayaclarla—dasitler arasinda metazomatik olusumlara da
rastlanmaktadir. Gozlenen en baskin alterasyon silislesmedir. Silislesmeye; karbonatlagsma,
serizitlesme, killesme ve kloritlesme gibi alterasyonlar eslik etmektedir. Daha az oranda
epidotlasma da izlenmektedir. Dasit — bazalt dokanaklari boyunca metazomatizma ile
gelismis iri taneli kuvars, epidot, piroksen, kalsit, granat, klorit, plajiyoklas ve tremolit —
aktinolit mineralleri gozlenmektedir. Cevherlesmeler, dasit-bazalt dokanaklarinda skarn
tipinde, bazalt ve dasitler igerisinde ise daha ¢ok damar tipinde gelismistir. Damarlar
¢ogunlukla kuzeybati — giineydogu uzanimlidirlar. Yer yer kuzeydogu—giineybati konumlu
olanlara da rastlanmaktadir. Damarlarin kalinliklart birkag cm’den birka¢ m’ye kadar
degismektedir. Inceleme alaninin giineyinde bazi damarlar bindirmeye paralel olarak
gelismistir. Cevherlesmelerin baskin mineralleri, pirit ve manyetittir. Pirit daha ¢ok damar
tipi cevherlesmelerde gelisirken, manyetit skarn tipi cevherlesmelerde yogunlasmaktadir.
Bunlara degisik oranlarda hematit, kalkopirit, spekiilarit, sfalerit eslik etmektedir.
Alterasyon sonucu, kovellin — kalkozin, idait ve limonit gelismistir. Pirit, dasitler igerisinde
sacinimh olarak yaygin bir sekilde izlenmektedir. Ayrica dasitler igerisinde ve dasitlerin
bazaltlarla dokanaklarinda kirik ve catlak sistemlerinde kuvarslarla birlikte gelismistir.
Bunlar, 6z ve yar ozsekilli kristaller halinde izlenmektedir. Tane boylari 5 mm’ye kadar
cikmaktadir. Piritlerde sikga sfalerit ve silikat (kuvars) kapanimlari goézlenmektedir.
Manyetit, 6z ve yart dzsekillidir. 1000 mikrona kadar ulasan tane boylarinda ve saginimii
olarak bulunmaktadir. Manyetit kristalleri kenar ve ¢atlaklari boyunca hematite
doniismustiir. Manyetitlerde sik¢a sfalerit kapanimlarina da rastlanmaktadir. Hematit,
birincil ve ikincil olarak gelismistir. Birincil olarak gelisen hematitler ¢ogunlukla
prizmatiktir. Ayrica piroksen ve manyetitler kismen hematite doniigsmiislerdir. Kalkopirit,
cogunlukla yar1 ozsekillidir. Yiizeysel alterasyonla limonite ve kovellin — kalkozine
dontismustiir. Spekiilarit, 1sinsal yelpazeler goriinimiindedir. Yer yer manyetitler iginde
kapanimlar halinde de bulunmaktadir. Genellikle piritler igerisinde kapanimlar halinde
izlenen sfalerit, Imm tane boyutuna ulagmaktadir. Birincil minerallerin oksidasyonu ile
limonit, idait ve kovellin-kalkozin gelisimi izlenmektedir.
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Aspects and mineralogy of Oymaaga¢ (Elazig) mineralizations

The study area is located around Oymaagag village, 11 km NE of Elazig. Upper Cretaceous
Elazig Magmatics form the basement of the studied area and they are covered by Middle
Eocene-Upper Oligocene Kirkgegit Formation and Upper Miocene-Lower Pliocene
Karabakir Formations. Elazi§ Magmatics are made up of various lithologies of plutonic,
subvolcanic and volcanic rocks. Basaltic, andesitic and dacitic lithologies of Elazig
Magmatics cover large areas in Elazig region. The dacites represent final phases of
magmatism and along their contact with basaltic rocks skarn and vein type mineralizations
are present. Similar veins can be found in dacites as well. This is one of the first studies that
investigates mineralizations associated with dacites. The basaltic rocks are widespread in the
study area and cut by dacitic dykes and stocks. Metasomatism between dacite and basaltic
rocks and intense alterations around dacitic bodies are present. The most common alteration
is silicification and carbonitization, sericitization, argillization and chloritization are also
observed. Epidote formation is scarce. Along the dacite-basalt contacts metasomatic
formations (skarns); coarse quartz, epidote, pyroxene, calcite, garnet, plagioclase and
tremolite-actinolite are present. The mineralizations are skarn type along the dacite-basalt
contacts and vein type in basalts and dacites. The veins commonly strike in NW-SE and NE-
SW striking ones are also present. The thickness of veins vary from a few cm to a few
metres. Some veins are parallel to the NE-SW striking thrust zone which occurs at the south
of study area. Dominant ore minerals of studied mineralizations are pyrite (dominant in
veins) and magnetite (dominant in skarn type). Hematite, chalcopyrite, specularite and
sphalerite are also present in various amounts. Pyrites occur as either disseminated in dacite
or with quartz in veins. They are either euhedral or subhedral and grain sizes reach up to 5
mm. They often bear sphalerite and quartz inclusions. Magmatites are euhedral and
subhedral and found as disseminated in skarn zones. They include sphalerite inclusions and
altered to hematite along grain boundaries. Hematites are either primary or secondary, the
former being prismatic. In addition, pyroxenes and magnetites are partly altered to hematite.
Chalcopyrite are subhedral and altered to limonite and covellite-chalcocite in supergene
zones. Specularite occurs as radially oriented laths. Sphalerites exist only as inclusions in
pyrites and reaches to 1 mm grain size. Limonite, idaite, covellite-chalcocite are the
secondary minerals of oxidized parts.
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Cesitli bitki yapraklarinin altin ve giimiis iceren siilfit damarlarinin
prospeksiyonunda kullanilmasi ( Hatay- Tiirkiye)

Dogan AYDAL

Ankara Universitesi, Fen Fakiiltesi, Jeoloji Miihendisligi Bolimii, Ankara

Hatay il merkezine 11 km uzaklikta bulunan Kisecik koyii ve cevresinde, altin ve glimiis
iceren kuvars ve siilfit damarlarinm bulundugu bolgede, Cinar, Sandal, Kizilagag, Sogiit,
Pirem, Sakizhk, Citlembik, Karapelit ve Pelit gibi 9 bitki tiiriinden 22 yaprak ornegi
alinarak 50 element lizerinde yapilan ¢alismada bitkilerin, bulunduklari bolgeden etkilenme
dereceleri arastirilmistir.

Alun ve glimils igeren kuvars ve siilfit damarlari ile dogrudan temasta gériilen bitkilerdeki
As degeri ortalama olarak 3.57 ppm iken ayni bitkilerin madenle dogrudan temasta
bulunmadigi bir bolgeden alinan numunelerdeki As ortalama degeri ise 0.656 ppm olarak
bulunmustur. Benzer sekilde, Zn degerleri ortalama olarak (33.56-22.488 ppm), S (%0.160- .
0.1214), Au (1.86-1.628 ppb), Ag (9.8-7.42 ppb), Cd (0.128-0.0656 ppm), Co (0.386-0.271
ppm), P (%0.0879-0.0739), Na (%0.0177-0.00928), K (%0.60-0.57), Se (0.206-0.128 ppm),
Y (0.0866-0.0599 ppm), Mn (118-105.97 ppm), Ba (3.26-3.15 ppm), Gd (0.026-0.013 ppm),
Nd (0.0686-0.038 ppm) ve Sb (0.05-0.0377ppm) olarak bulunmustur.

Bunun yanisira, bir kuvars veya siilfit damariyla dogrudan bir baglanti gériilmeyen
bolgelerde, ayni bitkiler kullanilarak yapilan ¢alismada, bu kez bitkilerin, 6zellikle,
bulunduklari bolgedeki ultrabazik kayaglardan etkilendikleri ve Mg, Ni, Fe, Mo, Cr, B, Sr,
Ca, Ba, Al, Bi, Pr ve Ce degerlerinin daha yiiksek oldugu belirlenmistir. Buna gore, bu
bolgedeki bitkilerden elde edilen Mg ortalama degeri %0.422 iken, bu degerin kuvars ve
stilfit damarlar1 tizerindeki bitkilerde %0.342 oldugu, benzer sekilde Ni degerinin ortalama
olarak her iki bdlgede (15.12-4.31 ppm), Fe (%0.057-0.0273), Mo (0.03128-0.0273 ppm),
Cr (1.357-0.853 ppm), B (33.0-25.86 ppm) Sr (21.63-21.02 ppm), Ba (3.47-3.26 ppm), Ca
(%1.0085-0.93), Al (%0.0328-0.0206), Bi (0.0356-0.032 ppm) Hg (14.5-10 ppb) ve Ce
degerinin (0.1342-0.116 ppm) gibi farkliliklar gosterdigi belirlenmistir.

Bakir kursun kadmiyum ve civa’nin ortamda agiri artisinin bitki metabolizmasini yakindan
ilgilendirdigi ve zehirlenmeye sebep oldugu bildirilmektedir. Ancak, ¢alisilan bolgede bakir
ve kursunun ozellikle bazi bitkiler tarafindan tercih edildikleri goriilmiistir. Maden
bolgesindeki susuz topraklarda Piirem, Sakizlik ve Pelit gibi bitkilerde, kursunun ise Pelit ve
Pirem gibi kiigiik boylu bitkilerde arttigi, madence steril oldugu diisiiniilen sulu bolgelerde
ise, bakir ve kursunun birlikte artarak Cinar, Sogiit, Sandal gibi iri boyutlu bitkilerde daha
fazla yogunlastigi belirlenmistir.

Damarlar tizerinde bulunan bitkiler ve madence steril oldugu diistiniilen bolgelerde bulunan
bitkilerdeki Te, Ga, Nd, Sm ve Dy degerleri farklilik gostermemektedir. Ayrica, bitkilerdeki
U, Th, V, La, Ti, W, Tl, Ho, Tb, Er, Tm, Yb ve Lu degerleri ise deteksiyon limitlerinin
altinda olduklarindan belirlenememistir.
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Cahsilan bolgede ortamdan en ¢ok etkilenen bitkilerin Piirem ve Sogit oldugu
goriilmektedir. Ortamdaki Pb, Ni, Co, Mn, Fe, Au, Cd (Maden bdlgesi), Bi, P, Cr, Al, Na,
Ga. Y. Ce, Pr, Nd, Sm, Gd ve Dy elementlerinin en ¢ok Plirem tarafindan biinyeye alindig,
bunun yanisira Mo, Zn, Co (Steril bdlgede), Mn (Steril bélgede), Cd (Steril bolgede) Ca,
Mg, Se ve S’iin Sogiit’i daha ¢ok tercih ettigi gozlenmistir.

Bu verilerin 15181 altinda, altin ve giimils iceren kuvars ve stlfit damarlariin yerlerinin
bulunmasinda bu bitkilerin rahatlikla kullanilabilecegi belirlenmistir.

Utilization of leaves of various trees in prospection of the auriferous
quartz veins and sulphide lodes (Hatay—Turkey)

This investigation is concerned with the effect of mineral content of soil on the tree leaves in
Kisecik vilage and its surroundings located 11 km NW of the city of Hatay.

The leaves of Planatus oriantalis, Arbutus andrachne ,Alnus glutinosa, Salix alba, Cistus
creticus, Philyrea latifolia, Pistacia lentiscus, Quercus infectoria and Quercus coccifera were
chosen for prospection and 50 elements were checked for 22 samples in the study area.

The average values of the As, Zn, S, Au, Ag, Cd, Co, P, Na, K, Sb, Se, Y, Mn, Gd, and Nd
were determined to be higher in the leaves of the trees having direct contacts with the
auriferous quartz veins and sulphide lodes. The mean value of the As was found as 3.57
ppm in mining area, whereas the mean value of As was found as 0.656 ppm in the trees
having no direct contact with any of the auriferous quartz veins or sulphide lodes. In the
same way, the avarage value of the Zn in both areas were determined to be 33.56 and 22.488
respectively, whilst the other elements yielded the following values: S (%0.160-0.1214), Au
(1.86-1.628 ppb), Ag (9.8-7.42 ppb), Cd (0.128-0.0656 ppm), Co (0.386-0.271 ppm), P
(%0.0879-0.0739), Na (%0.0177-0.00928), K (%0.60-0.57), Se (0.206-0.128 ppm), Y
(0.0866-0.0599 ppm), Mn (118-105.97 ppm), Ba (3.26-3.15 ppm), Gd (0.026-0.013 ppm),
Nd (0.0686-0.038 ppm) and Sb (0.05-0.0377ppm).

On the other hand, the mentioned trees were found to be enriched in Mg, Ni, Fe, Mo, Cr, B,
Sr, Ca, Ba, Al, Bi, Pr and Ce in the vein-free ultrabasic area, where these trees have not
been seen as having any relation with any auriferous quartz veins and sulphide lodes. The
mean value of the Mg in the leaf of the trees in the nonmining and mining areas were found
to be 0.422 %, and 0.342 %, respectively. In the mean while, the avarage value of Ni in
nonmining-mining areas were determined as (15.21-4.31), Fe (%0.057-0.0273), Mo
(0.03128-0.0273 ppm), Cr (1.357-0.853 ppm), B (33.0-25.86 ppm) Sr (21.63-21.02 ppm),
Ba (3.47-3.26 ppm), Ca (%1.0085-0.93), Al (%0.0328-0.0206), B1 (0.0356-0.032 ppm) Hg
(14.5-10 ppb) and Ce (0.1342-0.116 ppm).

It is well known that Cu, Pb, Cd and Hg enrichments in the trees are closely related with the
flora metabolism system and might cause poisining. Due to the flora metabolism system, the
trees have natural protection against Cu and Pb enrichments. Thus the trees can not absorb
excess Cu and Pb from the soil where they grow up. Nevertheless, it was noticed that copper
was preferred by small sized trees such as Cistus creticus, Philyrea latifolia and quercus
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infectoria, whereas lead was especially preferred by Quercus infectoria and Cistus creticus.
Furthermore, Cu and Pb were determined to be preferred by relatively large sized trees such
as Planatus oriantalis, Salix alba and Arbutus andrachne in increasing values in nonmining
area. The mean values of Te, Ga, Nd, Sm, and Dy were detected to be almost the same in
the trees of both areas.

Finally, U, Th, V, La, Ti, W, Tl, Ho, Tb, Er, Tm, Yb and Lu values could not have been
determined due to the concentration level of these elements in the leaves, as well as the
detection limits of the instrument used.

As a result, some of the trees such as Cistus creticus and Salix alba were noticed to be the
most sensitive trees affected by the soil. The Cistus creticus contains Pb, Ni, Co, Mn, Fe,
Au, Cd (mining area), Bi, P, Cr, Al, Na, Ga, Y, Ce, Pr, Nd, Sm, Gd and Dy in higher level
than the rest, while Mo, Zn, Co (non mining area), Mn (non mining area), Cd ((non mining
area) Ca, Mg, Se and S are absorbed by Salix alba in higher quantity compared with the
other.

These results suggest that leaves can be used as indicator for the auriferous quartz veins and
sulphide lodes.
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Dogal soda yataklari ve ekonomik 6nemlcri

Cahit HELVACI
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 35100 Bornova, [ZMIR

Dogal sodyum karbonat minarelleri (soda mineralleri) ya Tersiyer yash playa - g6l tortulari
iginde olusmus, gomilii fosil trona yataklarindan yahutta giincel alkalin gl ve playalarin
salamuralarindan elde edilmektedir. Diinya'da bilinen fosil yataklar, Wyoming'teki
(A.B.D.) Green River Formasyonu; Beypazari'ndaki (Tirkiye) Hirka Formasyonu ve
Wucheng'teki (Cin) Wulidui Formasyonu i¢inde tespit edilmistir. Soda igeren giincel alkalin
g6l ve playalarin ise Searles Golii (A.B.D), Magadi Golii (Kenya), San Critobal Ecatepec
Playasi (Meksika), Sowa Pan Playasi (Botsuvana) ve potansiyel olarak Van Golii (Tiirkiye)
oldugu bilinmektedir.

Zaviye koyiiniin kuzeyinde yer alan Beypazari trona yatagi, Hirka formasyonunun alt
kesimindeki seyller ile birlikte bulunur, bitiimlii seyl ve kiltaslari ile ardalanmalidir. Sondaj
verilerine gore, trona yatagmnin bolgesel yayilimmnin yaklasik 8 km? oldugu tahmin
edilmektedir. Trona, seyl biriminin alt kesiminde 70-100 m kalinhktaki bir zonda iki mercek
seklinde goriilmektedir. Alt trona merceginde 16, iist trona merceginde ise 17 olmak iizere
toplam 33 trona diizeyinin oldugu bilinmektedir. Alt trona serisinin toplam kalinligi 40-60
metre ve iist trona seviyesinin kalinhig1 ise yaklagik 40 metredir. Alt ve list trona serisi
arasindaki mesafe 30-35 metre arasinda degismektedir. Her iki mercekteki trona
katmanlarinin toplam kalinhigi havzanim orta kesimlerinde 21 — 34 m, kenarlarinda ise 2.5 —
12 m arasinda degismektedir. Her iki mercekte de tek bir trona katmaninin kalinhig: 0.4 - 2
m arasindadir. Soda yataginin ortasinda trona, kenarlarinda ise nahkolit minerali yaygin
olarak bulunur. Goriiniir trona rezervi 210 milyon ton (milyon metrik ton) olup toplam
rezerv 240 milyon ton olarak hesaplanmistir.

Giineybati Wyoming’de (ABD) Green River Havzasi’ndaki trona yataklari diinyanin en
biyiik dogal soda kiili kaynagidir. Green River Havzasi’nda diinya ¢apinda biiyiik trona
rezervleri bulunmasi nedeniyle Wyoming “diinyanin soda kiilii bagkenti” olarak
anilmaktadir.  Trona, sodyum seskiikarbonat (Na,CO;.NaHCO;.2H,0), giineybati
Wyoming’de Eosen Green River Formasyonu'nun Wilkins Peak Uyesi'nin belli
donemlerinde golsel ortamda ¢okelmistir. Tabakali trona yataklarmin dokusal degisimleri
cok evreli ¢okelme senaryolarmi ortaya koymaktadir. Trona % 70 sodyum karbonat
bilesiminde olmasi nedeniyle dogal soda kiilii olarak anilmaktadir. Amerika Birlesik
Devletleri’nin % 90’1 gegen soda kiilii iiretimi bes Wyoming trona sirketi tarafindan
vapiimaktadir. Bu oran diinya soda kilt tretiminin % 30’una karsilik gelmektedir.
Wyoming trona yatagmin toplam rezervi (22 devamhlik sunan trona tabakasi) 122 milyon
ton (metrik ton) veya 122 gigaton (Gt) olarak hesaplanmistir. Bunlarin i¢inde 36 Gt’luk
ekonomik trona rezervi sert kaya madenciligi, mekanik ayirma (tamburlu kesici ve sondaj
makinasi) ve hidrolik destekli sapan gibi giiniimiiz teknolojisi ile isletilebilir durumdadir.

Dogal sodyum karbonat igeren mineraller Cin’de yaygin olarak bulunmaktadir. Yaklagik
olarak otuz alkali gol ve dogal soda madenleri isletilmistir. Bazi biiylik dogal soda yataklar
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Mongolya platosunun i¢ kesimlerinde ve Nanyang havzasinda yogunlasmistir. Toplam
sodyum karbonat goriintir rezervi 154 milyon tondur. Bu rezervlerin % 83.5°1 Henan
bolgesinde, % 15.57i ise Mongolya &zerk bolgesinin orta kesiminde bulunmaktadir.
Wucheng trona yatagi petrol aramalari sirasinda bulunmustur. Bu yatak giliney Henan
bolgesinde, Tongbai ilgesinin batisinda ve kuzey 32.4° boylam - dogu 113.5° enlem’dedir.
Yatak, Paleojen fayli Wucheng havzasinin orta kesimlerinde yer almaktadir ve Eosen
vashdir. Trona diizeyleri 643-974 km derinlikte 4.66 km’ alanda yayihm sunmaktadir.
Wucheng trona yataginin toplam rezervi sodyum karbonat igin 36.8 milyon ton ve sodyum
klorid i¢in 17.8 milyon tondur. Baskin olarak sodyum karbonat minerallerinden trona ve
nahkolit ile birlikte sortit, nortupit ve NaCl.Na,CO;.(MgFe)CO; bulunur.

Sodyum karbonat minerallerinin en yaygin olani trona (Na,C0;.NaHCO05;.H,0) dir, bunu
sirastyla nahkolit (NaHCO3), termonatrit (Na,C0;.H,0) ve natron (Na,C05.10H,0) izler. Na
ve Ca karbonat mineralleri ise sortit (Na,C05.2CaC0s), pirsonit (Na,C05.CaC0;.2H,0) ve
gaylusittir (Na,C0;.CaC05.5H,0). Sodyum ve kalsiyum karbonat minerallerinin diinyadaki
dagilimlart  ¢ok azdir. Bununla birlikte belli yorelerde ve ozgiin kosullarda
konsantrasyonlarinin ¢ok fazla orandaki artisi ekonomik dogal soda yataklarinin olusumunu
saglar. Dogal soda yataklari ve giincel soda playa-golleri, genel olarak, kita i¢i karasal,
kurak veya yari kurak, ¢evresinde Na'ca zengin volkanik ve magmatik kayaglarin yaygin
oldugu, yiizey ve sicak su kaynaklari ile beslenen havzalarda evaporasyon sonucunda
olusmus veya olusmaktadir. Soda yataklari, ¢ogunlukla seyl veya bitiimlii seyl katmanlariyla
ardalanmali olarak bulunur. Van golii gibi derin olan gollerde ise soda konsantrasyonu
yeterli diizeye erismediginden, bu géllerden soda tiretimi bugtin i¢in ekonomik degildir.

Soda ve soda kiilii, baslica, cam iiretiminde, Na,0 kaynagi birgok sodyumlu kimyasal
maddelerin yapilmasinda, sularin temizlenmesinde, kagit tiretiminde, demir cevherlerinden
kiikiirtlerin ahnmasinda ve baska bir¢ok alanda kullanim alani bulmaktadir. Dogal soda,
cam ve sise, petrol, kagit, deterjan, kimya ve kostik soda gibi birgok sanayi kolunun
vararlandigi 6nemli bir endiistriyel hammaddedir. Sodanin en énemli kullanim alani cam
sanayidir. Diinya iretiminin yaklasik %52'si bu sektorde tiiketilmektedir, ikinci dnemli
tiketim alani ise % 19 ile sodyum kimyasal maddelerin tiretimidir. Kullanilan diger sanayi
dallar; sabun ve deterjan (%10), pulp kagit (%4), metalurji, su aritma (%3) tekstil, seramik,
petrol rafineri, deri tabaklanmasi, endiistriyel atiklarin temizlenmesi, fotograf ve giibredir.
Toplam diger kullanim alanlari yaklasik % 12 civarinda seyretmektedir. Glinimiizde soda
kiilii (sodyum karbonat-yaygin adiyla gamasir sodasi) iki degisik yontemle tretilmektedir.
Birincisi dogal soda veya (sodyum seskiikarbonat ve monohidrat-dogal soda) mineralinden
hareketle dogal olarak, ikincisi ise tuz ile kiregtasini hammadde olarak kullanan Solvay
prosesi ile sentetik olarak elde edilir. Her iki yontemle de “hafif ve agir” soda kiilti olmak
tizere iki tiir iretilir. Soda kiiliiniin tuzlardan ve fosil trona yataklarindan elde edilmesi
gittikce 6nem kazanmasina ragmen diinya tretiminin biiytik bir kesimi 40'dan fazla iilkede
60 civarindaki fabrikada sentetik olarak solvay yontemiyle iretilmektedir. Dogal
yataklardan soda iiretimi, baglica A.B.D. Meksika ve Kenya'da yapilmaktadir. Sentetik soda
iiretmi ise baslica S.S.C.B., Ingiltere, Bati Almanya, Fransa, Cin, Bulgaristan ve Japonya'da
yapilmaktadir. Yillik diinya soda iretimi yaklasik 30 milyon ton civarinda olup, Tirkiye'de
ise Mersin Soda Sanayi yilda ortalama 300.000 ton yapay soda tiretmektedir. Bu tiretime,
Beypazari dogal soda yatagindan bir an once iiretim yapilarak biiyik oranda katkida
bulunulmahdir. Beypazari trona madeninin muhtemel satis bolgesi Tiirkiye, Bati ve Dogu
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Avrupa ve Orta dogu’dur. Bu bolgenin 1996 yili itibariyle soda kiilti talebi yilda yaklagik 12
milyon ton olup, yilda % 2.8 artarak 2000 yilinda bu talebin 13 milyon tona ulasmasi
beklenmektedir. Beypazari trona madeninin isletmeye alinmasi halinde pazar sikintisi
olmayacak ve bu bélgeye | milyon ton/y1l satis yapilabilecek, dolayisiyle yaklasik 170-180
milyon dolar doviz girdisi saglanacaktir.

Natural soda deposits and their economic importance

Natural sodium carbonate minerals (soda minerals) are exploited commercially either by
mining beds of buried fossil trona deposits formed in Tertiary playa-lake sediments or by
extraction from the brines of recent alkaline lakes and playas. The known fossil deposits of
the world are located within Green River Formation, Wyoming (U.S.A), Hirka Formation,
Beypazari (Turkey) and Wulidui Formation, Wucheng (China). Soda-rich recent alkaline
lakes, and playas are as follows: Searles Lake (U.S.A), Lake Magadi (Kenya), San Critobal
Ecalepec Playa (Mexico), Sowa Pan Playa (Botswana) and as future potential, Van Lake
(Turkey).

The Beypazari trona deposit located north of the Zaviye village is associated with shale in
the lower part of, the Hirka Formation and alternates with bituminous shale and claystones.
Based on borehole data, the areal extent of the trona deposit is estimated to be
approximately 8 square kilometers. The trona beds were deposited as two lensoidal bodies
within a 70- to 100-meter-thick zone in the lower part of the shale unit. A total of 33 trona
beds are known: 16 in the lower trona lens and 17 in the upper lens. The total thickness of
the lower trona sequence ranges from 40 to 60 meters and the total thickness of the upper
trona sequence is about 40 meters. The interval between the lower and the upper trona
sequence varies from 30 to 35 meters. The total thickness of the trona beds in both lenses
varies between 21 and 34 meters in the central parts, and between 2.5 and 12 meters in the
marginal parts of the ore bodies. The thickness of individual trona beds in both trona
horizons ranges from 0.4 to 2 meters. Trona in the central parts and nahcolite in the
marginal parts of the soda deposit are abundantly found. Proven trona reserves are 210 Mt
[million metric tons (tonnes)] and total reserves are estimated as 240 Mt.

The trona C=posits of the Green River Basin in southwestern Wyoming (U.S.A) are the
world's largest resource of natural soda ash. Wyoming is often referred to as the "Soda Ash
Capital of the World" because of the enormous world-class trona reserves found in the
Green River Basin. Trona, sodium sesquicarbonate (Na,CO;.NaHCO;2H,0), was
precipitated in a lacustrine environment during the restrictive stages of the Wilkins Peak
Member of the Eocene Green River Formation in southwestern Wyoming. Textural
variations of the bedded trona deposits are suggestive of multiple depositional scenarios.
Because it is composed of 70% sodium carbonate, trona is referred to as natural soda ash.
Over 90% of the United States soda ash is produced by five Wyoming trona companies.
This equates to over 30% of the world's soda ash production. The total resource of
Wyoming trona deposits (22 persistent trona beds) is estimated at 122 billion tonnes (metric
tons), or 122 gigatonnes (Gt). Of this, 36 Gt of economical trona reserves are mineable by
current technology, including conventional “hard rock” methods, mechanized extraction .
(drum-miner and boring machines), and hydraulically supported longwall shearing.
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Natural sodium carbonate-bearing minerals occur widely in China. Approximately thirty
alkali lakes and natural soda mines have been exploited. Some of the larger natural soda
deposits are concentrated in the Nanyang basin and on the Inner Mongolia plateau. Proven
total sodium carbonate reserves are 154 Mt. About 83.5% of these reserves is contained in
the Henan Province, and 15.5% of the reserves is contained in the Inner Mongolia
Autonomous Region. The Wucheng trona deposit was discovered in 1971 during petroleum
exploration. It is located in southern Henan Province, 18 km west of Tongbai County at
latitude 32.4°N, longitude 113.5°E. The deposit occurs in the central part of the Paleogene
faulted Wucheng basin and was formed in the Eocene Epoch. The trona beds occupy an area
of 4.66 km” at depths of 643 to 974 m. Resources of the Wucheng trona deposit total 36.8
Mt sodium carbonate and 17.8 Mt sodium chloride. The sodium carbonate-bearing minerals
include mainly trona and nahcolite associated with shortite, northupite, and
NaCl.Na,C0;.(MgFe)COs. -

In general, fossil, soda deposits and recent soda playa-lakes were formed or are presently
forming by evaporation within intercontinental basins, in arid or semi-arid areas, fed partly
by surface streams and partly by thermal springs, and surrounded by abundant Na-rich
volcanic and magmatic rock. Soda deposits alternate generally with shale and bituminous
shale beds. Trona beds are deposited in playa:lake envisonment in basins, which are
restricted by the mud flats and fed by Na-rich solutions and springs. Bituminous shales,
which are accumulated during the expansion periods of the playa-lake, alternate with trona
beds. Soda extraction from the deeper lakes, such as Van Lake, is not presently economical,
as soda concentration has not yet reached to sufficient level.

Soda and soda ash are used as a source of Na,O in glass manufacture, in the production of
various sodium chemicals, in water treatment, paper production, iron desulfurization, and
many other uses. Although, production from brines and fossil trona deposits is- becoming
increasingly important, the bulk of the world's soda ash is produced synthetically by some
60 solvay plants, in more than 40 countries. Soda production from natural deposits are
mainly limited to U.S.A., Mexico and Kenya. Major soda producers by solvay plants are
mainly U.S.S.R., UK., West Germany, France, China, Bulgaria, and Japan. Annual soda
production of the world is approximately 30 million tons, whereas Mersin Soda industry in
Turkey produces, annually, approximately 300.000 tons soda ash by solvay plant. It must be
contributed to Turkey's annual soda ash capacity by production from the Beypazari natural
deposit in the nearest future. Turkey, Western and Eastern Europe, and the Middle East are
the probable markets to offer Beypazari trona ore. The soda ash demand of the region was
approximately 12 million tons in 1996, and the demand, with an increase at a rate of 2.8 %
per year, is estimated to reach.13 million tons in 2000. The marketing difficulties will not
exist after operation of Beypazari trona deposit, and 1 million ton ore per year can be sold in
the regions mentioned above. Consequently, the marketing of the Beypazari trona ore can
provide US$ 170-180 million.
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Antik donem Anadolu mermerciliginde jeolojinin 6nemi

Ferah TURKMEN' | Nejat KUN?, Saldiray ILERI’

'D.E. L Torbali Meslek Yiiksekokulu Mermer Programi Torbali-IZMIR
2D.E.U Miih. Fak. Jeoloji Miihendisligi Béliimii Bornava-1ZMIR
3Desay Mermer Sanayii

“Uygarhigin Besigi” olarak bilinen Anadolu’nun’ 5000 yilhik mimarhk, kiiltir ve sanat
eserlerinden giintimiize kadar ulagan en gérkemli yapitlar mermerden yapilmistir. Gegmigin
en giiglti tan1g1 soylu ve gosterisli ornekleriyle Anadolu mermerleridir.

Anadolu mermerciliginin altin ¢agm yasadigi antik donemlerde agilan ocaklar, o yillardaki
teknik olanaklar da disiiniildigiinde gorkemli ve heyecan vericidir. Ozellikle Bat
Anadolu’da giinimtizde isletilen mermer ocaklarinin bir ¢gogu antik donemlerde islenmis
ocaklarda veya bu ocaklarin ¢ok yakinindadir. Ciinkii eski isletmeler, giiniimiizde verimli
bir tiretimin glivencesi sayilmistir.

Bolge jeolojisi iginde degerlendirildiginde antik ocaklarin bir gogunun. en uygun stratigrafik
seviyede tiretim yaptigi gozlenir (Mugla-Yatagan, Afyon-iscehisar ve Marmara Adasi gibi).
Giiniimiizde yurt disindan birkag ornek disinda mermer ocak tretimine iliskin yeralti
isletmesi bulunmamaktadir. Oysa antik donemlerde [zmir-Selguk (Kusini)'da yeralti mermer
ocak isletmeciligi yapilmis ve iiretim yapilirken Menderes Masifi'nin 6zellikleri ile yoredeki
horst-graben sistemleri dikkate alinmistir.

Giintimiizde mermer blok iiretiminde dezavantaj olarak degerlendirilen catlak sistemleri
antik dénemde uygulanan isletme teknikleri agisindan avantaj olarak degerlendirilmekte idi.
Ciinkii ¢ikarilan malzeme ¢ok defa yeriride kabaca isleniyor ve boyutu ne olursa olsun
amaca uygun olarak kullanilabiliyordu (Aydin-Karacasu, Mugla-Goktepe). Bu bilgilere de
antik ocaklardaki murg izlerinden ve ¢ok biiyiikk pasalara rastlanmayisi nedeniyle
ulasiimaktadir. Ayrica ¢ikartilan malzemenin islenmesi sirasinda da hem sanatsal hem de
bilimsel verilerin ¢ok iyi kullamidig1 agik¢a goriilmektedir. Gerektiginde mermerin
foliasyonu bir elbisenin kivrimlarinda veya bir kitabin sayfalarinda kullanilarak islenmistir
(Afrodisias, Efes). Giniimiizde mikroskopta saptadigimiz mineral yonlenmeleri antik
caglarda farkedilmis ve gesitli sekillerde degerlendirilmistir. Bu da o caglarda mermer
isletmesiyle ugrasanlarin iyi bir jeoloji hatta bazen mineraloji bilgisi ile donatildiklarini
ortaya koymaktadir.

The importance of geology in the classical period of Anatolian
marblework

The most splendid works of art which remain from the 5000-year-old architecture and

pieces of art of Anatolia, the cradle of civilization, are made up of marble. The strongest
witness of the past is the Anatolian marbles and their noble and glorious examples.

39



When we think of the technical capacities in those days, we realize how amazing the mines,
which were opened in the classical times when Anatolian marblework lived its golden age,
are. Especially, most of the marble mines which are operated in Western Anatolia today are
very near the mines operated in the classical period, because the old institutions are regarded
as a guarantee for a fruitful production.

Evaluated in the geology of the district, we can observe that most of the mines of the
classical period made production in the most suitable statigraphic level (like Mugla-
Yatagan, Afyon-Iscehisar and Marmara Island). There is no underground mining regarding
marble mining today, except a few examples from abroad. However, underground marble
mining was done in Izmir-Selguk (Kusini) in the classical period and during the mining, the
characteristics of Menderes Massif and the horst-graben systems in the district were taken
mnto account.

The joint systems regarded as disadventageous in the marble block production today were
regarded as advantageous in view of the process techniques applied in the classical period.
Because, the material mined was often roughly processed where it was mined and could be
used in harmony with the purpose no matter what the size was (Aydin-Karacasu, Mugla-
Goktepe). We can get this information from the murch traces in the classical period mines
and because no big waste was found. Moreover, it can be clearly seen that, during the
processing of the material that was mined, both artistic and scientific data were used
accordingly. When necessary, the foliation of the marble was used and carved in the twists
of a dress or in the pages of a book (Afrodisias, Ephesus). The mineral orientations we
observe under the microscope today was noticed in the classical period and used in various
forms. This shows that people who dealed with marblework in that period had a good
knowledge of geology and even minerology.

40



53. Tirkiye Jeoloji Kurultay:
Geological Congress of Turkey

Biiyiik Karabag (Afyon) mermerlerinin petrografisi ve fiziko -
mekanik ozellikleri: 6n calisma

Yasar KIiBICI', Ahmet YILDIZ', Metin BAGCI®, Taner KAVAS®

i AK. (/ Teknik Egitim Fakiiltesi Yap Egitimi Béliimii, 03200 Afyon
“AK.U. Iscehisar M. Y. O. Mermercilik Programi, , 03750 Iscehisar - Afyon
YAK U Afvon Meslek Yiiksekokulu Seramik Programi, 03200 Afyon

Bilyiik Karabag mermeri, Afyon’un 55 km dogusunda yer almaktadir. inceleme
alaninin en yash birimi Orta-Ust Triyas yash Karagaltepe Formasyonu’dur.
Formasyon Biiyiilk Karabag mermeri ve Karagaltepe kirectasi tyelerinden
olusmaktadir. Bunlarin {izerine Orta—Ust Mlyosen vasl Gebeceler Formasyonu
gelmektedir. Bu formasyon Seydiler tiifii ve Ozburun iiyelerinden meydana
gelmistir. Ozburun tiyesi Seydiler tiifii ile yanal gegislidir. Orta-Ust Miyosen yasli
Adatepe andeziti ve Karakaya bazalti bolgedeki diger volkanik birimlerdir.
Inceleme alaninin en geng birimi ise Kuvaterner yash aliivyonlardir.

Biiyiilk Karabag mermeri, inceleme alaninda yaklagik 40 km” ‘lik bir alanda
yiizeylenmektedir. Karagaltepe kiregtasi ile gegisli olarak bulunur. Birim beyaz,
kirli beyaz ve gri renkli olup yer yer sekerimsi dokuludur. Inceleme alanmnin
degisik noktalarindan derlenen 6rnekler tizerinde mineralojik — petrografik ve
fizikomekanik deneyler yapilmis ve sonuglar Iscehisar mermerlerine ait verilerle
denestirilmistir.

Deneysel ¢alismalar sonucunda; mermerin baslica kalsit minerallerinden olustugu
ve aksesuar olarak da limonit, hematit ve karbon bilesiklerinin bulundugu
belirlenmistir. S6z konusu aksesuar mineraller kayacin rengini 6nemli Slgiide
etkilemektedir. Ayrica fizikomekanik testlere ait veriler Bilyilk Karabag
mermerlerinin  gelecekte Iscehisar mermerlerine alternatif  olabilecegini
gostermistir.

Petrography and physico - mechanical properties of Biiyiik
Karabag (Afyon) marbles: exploratory study

Biiyiik Karabag (Afyon) marble is located 55 km far from east of Afyon city. The
oldest lithological unit in investigated area is Middle — Upper Triassic aged
Karacaltepe Formation. This formation is composed of Seydiler tuff and Ozburun
members. Ozburun member has lateral transition with Seydiler tuff. Middle —
Upper Miocene aged Adatepe andesite and Karakaya basalt are other volcanic
units in this area. Quaternary aged alluviums are youngest lithological unit in the
investigated area.

Biiyiik Karabag marbles have exposures of about 40 square kilometers in the
investigated area and has transition with Karagaltepe limestone. The color of the
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unit is white, dirty white and grey. The unit has sugary texture. Mineralogic —
petrographic and physico-mechanical tests are on the samples collected from
different points in investigated area and test results are compared with that of
Iscehisar marbles.

In consequence, experimental investigations show that marble is mainly composed
of calcite crystals and contains limonite, hematite and carbon compounds as
accessories. These accessory minerals control the color of rock. Results of
physico-mechanical tests show that Biiyiik Karabag marbles can be alternative to
Iscehisar marbles in future.
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Milas leylak mermerlerinin jeolojik konumu ve 6zellikleri

Nejat KUN', Ferah TURKMEN?

iD.[;'. U Miih. Fak. Jeoloji Miihendisligi Bolimii Bornava-1ZMIR
“D.E.U Torbali Meslek Yiiksekokulu Mermer Programi Torbali-IZMIR

Mugla ilinde, Menderes Masifi “ Ortii Birimleri » iginde bulunan Mesozoyik yash
mermerler, iilkemiz mermer ekonomisi agisindan 6nem arz ederler.

Triyas’tan Ust Kretase’ye kadar devamhlik gésteren Mesozoyik yasli mermerlerin en alt
grubunu “Ara Mermerler” olarak adlandirilan ve sistler iginde merceksel sekillerde
gbzlenen mermerler olusturur. Bu mermerler civarlarindaki sistlerden kaynaklanan bir
renklenme gosterirler. Kirntili istif ile, karbonat istifinin gegis bolgesinde yer aldiklarindan
arastiricilar tarafindan genellikle Triyas yash kabul edilirler.

Mermer endiistrisinde “ Milas Leylak ” ticari tanimiyla bilinen ve mor-leylak , yer yer
siyah damarli goriinimde olan mermerler stratigrafik seviye olarak Ara Mermerler iginde
yer, almaktadirlar. En tipik olarak, Yatagan-Kavaklidere hattindaki Salkim Koyu niin
giineyinde Kestanecik Mevkii’nde yer alan mermer merceginde 8 ayri isletme tarafindan
degerlendirilen Milas Leylak Mermeri dokanak halinde bulundugu klorit, epidot, tremolit-
aktinolit bilesimli mafik metavolkanitlerden g6¢ eden mangan oksitin, mermerleri
etkilemeleri sonucu renklenmistir. Catlaklara fazla miktarda giren MnO siyah damarlari
olustururken damarlardan disa dogru az oranda yayilan ve mineral tane sinirlarina yerlesen
MnO mor-leylak rengi olusturmustur.

Petrografik olarak incelendiginde % 99 kalsit, %  ise toplam kuvars, muskovit, opak
minerallerinden yapili olan Milas Leylak mermerlerinde tipik granoblastik doku gozlenir.
Kalsit kristallerinin ortalama tane boyu 200-500p arasindadir.

Fiziko-Mekanik analiz sonuglari T.S.E yap1 taglar standartlarina uygun olan, kenar kose
kesilmesi, cilalanabilme yetenegi ve kesilme hizi iyi olan Milas Leylak mermerlerinin
paslanma tehlikesi yoktur. Banko, i¢mekan kaplamasi, déseme ve dekorasyonda
kullanilabilen mermerlerin karbonat kokenli oldugu igin yaya trafiginin yogun oldugu
mekanlarda kullanilmasi dnerilpez.

The geological location and characteristics of Milas lilac marbles

The Mesozoic old marbles that exist inside the “Cover Units” of the Menderes Massif in the
city of Mugla, are of great importance in view of the marble economy of our country. The
marbles that are called “Intermediary Marbles” and observed in lens shapes in schists
.constitute the lowest group of Mesozoic old marbles which lie from Triassic to Upper
Cretaceous. These marbles are coloured by the schists in their neighbourhood. Because they
are located in the transition area of clastic and carbonate sequences, they are generally
regarded as Triassic by certain researchers.
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The purple-lilac marbles with black veining in parts and which have the commerci. name
“Milas Lilac” in the Marble industry, are located in the intermediary marbles. The Milas
Lilac Marble which is processed by 8 different firms in the marble lentil located in
Kestanecik Site (south of Salkim Village, in the Yatagan-Kavaklidere line) is coloured as a
result of the effects of the mangane oxide which migrates from the mafic metavolcanics
containing chlorite, epidote, tremolite-actionolite,and existing in contact with this marble.
The MnO which leaks into the cracks in considerable amounts form the black veining, while
the leakage from the veins towards the boundries of the mineral grains form the pupple-lilac
colour.

Typical granoblastic texture is observed in Milas Lilac Marbles made up of 99% calcite and
1% total quartz, muscovite and opaque minerals. The average grain size of the calcite
crystals 1s 200-500pt.

The Milas lilac marbles, whose physical -mechanical analysis results are conformable with
the T.S.E. Construction Stone standards and whose side and corner cutting, polishing
aptitude and cutting speed are convenient, do not have a risk of rusting. The marbles which
can be used in kitchen-counters, interior coating and furnishings are not recommended in the
places where pedestrian traffic is heavy because. of their carbonate origin.
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Burdur — Yesilova mermerlerinin petrografik ézelliklerinin
fiziko - mekanik ozelliklerine etkisi

Yasar KIBICI, Ahmet YILDIZ
AK.U. Teknik Egitim Fakiiltesi Yapt Egitimi Béliimii, 03200 Afvon

inceleme alani Burdur iline bagh Yesilova ilgesinin 3 km kuzeyinde, Salda
Goli'niin kuzeyinde yeralmaktadir. Calismaya konu olan mermerler Domuzdagi
grubu olarak adlandirilan birim igerisinde yeralirlar. Bu birim gesitli renk ve
fasiyeslerde kiregtasi, konglomera (gakiltasi) ve breslerden olusmaktadir. Burdur
mermerleri olarak isimlendirilen bolge mermerleri, pembe, agik gri ve krem
renklidir.

inceleme alanimnin degisik noktalarindan sistematik olarak derlenen mermer
ornekleri iizerinde mineralojik — petrografik analizler ve fizikomekanik testler
yapilmistir.  Ayrica mermerlerin mineralojik — petrografik ozellikleri ile
fizikomekanik 6zellikleri arasindaki iliski ortaya konmustur.

Bolge mermerlerinin ana minerali kalsittir. Kayag icerisinde aksesuar olarak
limonit ve hematit gibi demir mineralleri bulunmaktadir. S6z konusu aksesuar
mineraller kayacin rengini ve fizikomekanik ozelliklerini denetlemektedir.
Mermer i¢indeki mineral ve safsizlik miktarlarinin, bunlarin bulunug seklinin ve
mineral tane boyutunun belirlenmesi mermerlerin siniflandiriimasinda ve bolge
mermerlerinin genel ozelliklerinin ortaya konmasinda biiytik dnem tasimaktadir.
Bu ozellikler yardimiyla bolgedeki mermerlerin en uygun kullanim alaninin tespit
edilmesi miimkiindiir.

Effects of petrographic characteristics on the physico -
mechanical properties of Burdur — Yesilova marbles

Investigated area is located 3km from of Yesilova town of Burdur, north of Salda
Lake. Marbles which are the subject of this study are avaliable in the unit called as
Domuzdagi group. The unit is composed of limestone, conglomerate and breccias
which have various colors and facies. Region marbles called as Burdur marbles
are pink, light grey and cream in colour.

Mineralogic—petrographic analysis and physico-mechanical tests are made on
samples which are collected systematically from different localites in investigated
area. In addition, it is determined that a relationship exists between mineralogic —
petrographic and physico-mechanical properties of marbles.

Main mineral of the marbles is calcite. They also contain iron minerals like

limonite, hematite as accessories. These accesory minerals control color and
physicomechanical properties of rock. Determination of the amount of mineral

45



and impurites in marble, existance of these type of minerals and their grain size
for clussification of marbles and establisment of general properties for region
marbles is very important. Most suitable sector of utilization for marble can be
determined by the aid of these properties.
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Ciftlik (Nigde) yoresi diyatomitlerinin fiziksel ve kimyasal 6zellikleri

Ali GUREL

Nigde Universitesi, Jeoloji Miihendisligi Boliimii, Nigde

Nigde llimin Ciftlik ilgesine bagli, Ovalibag koyii ve yakin gevresinde yiizeyleyen
Pleistosen - Holosen yash diyatomit sahasi, aragtirma yeri olarak belirlenmistir. Diyatomit'in
fiziksel ve kimyasal dzelliklerini belirlemek igin ince kesit, taramah elektron mikroskop
(SEM) ve enerji dispersif X-1sin1 spektrum (EDS) ve X-1sinlar1 floresans (XRF) yontemleri
uygulanmistir. Diyatomit tabakalari genellikle ¢akil, kum, silt ve volkanik killerle
ardalanmalidir. Fosil igerigi genellikle diyatom ve flagel'lerdir. Diyatom tiirleri yorede
cesitlilik sunmakta olup, Cyclotella sp., Melosiria sp., Epithemia sp., Flagilaria sp. gibileri
yaygindir. Diyatomitler saf olmayip, yer yer killi, siltli, ince kumlu katkilarla birlikte
bulunabilirler. Fiziksel 6zellik olarak; asitlerle (HF hari¢) reaksiyona girmedikleri, 1150
C°de pisme ve 1300 C °'de ise erimeye basladiklari tespit edilmistir.

Diyatomit'lerin egemen bilesenleri, amorf kuvars, opal CT, kuvars, plajiyoklas ve
montmorillonit'tir. Bunlarin kimyasal bilesenleri, SiO; % 65.2 - 79.8 , ALO; % 9.1 - 12.3,
Fe,0; % 2.9 - 45, CaO % 0.6 - 2.3, Na,0 % 1.1 - 1.4 ve K,0 % 1.4 - 2.1 olarak
belirlenmistir. Bu kimyasal veriler diinya literatiir verileri ile karsilastiriimis ve Ciftlik
yoresi diyatomit'lerinin daha diisiik SiO, igerdikleri gdzlenmistir.

Physical’ and chemical features of diatomites in Ciftlik (Nigde)

Ovalibag village in Ciftlik town (Nigde) is the study area where old Pleistocene-Holocene
diatomites exist. Thin section, scanning electron microscope (SEM), EDS and X-ray
fluorescence (XRF) studies were carried out to ascertain the physical and hemical features
of diatomites. Diatomite beds generally alternate with pebbles, sands, silts and volcanic
tuffs. The fossil content is made up of diatome and flagels. Various diatomes, especially
Cyclotella sp., Melosiria sp., Epithemia sp., Flagilaria sp. are widespread. Diatomes are not
always pure, but sometimes found together with mud, silt and fine sands. As a physical
feature, diatome shows no reaction with acid (except for HF) and it begins to cook at 1150
°C and to melt in 1300 °C. Diatomes are composed of amorph quartz, opal CT, quartz,
plagioclase and montmorillonite. Their chemical analses revealed the following chemical
composition: SiO, 65.2 - 79.8 %, ALO3 9.1 - 12.3 %, Fe;03 2.9 - 4.5 %, CaO 0.6 - 2.3 %,
Na,O 1.1-1.4 % ve K,;O 1.4 -2.1 %. When these chemical data are compared with those
in the world, one can come to a conclusion that diatomites of Ciftlik area posses a low
amount of S10,.
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Mugla-Yatagan, Flmacik kdyii civarindaki zimpara yataklarinin
jeolojik ve mineralojik etiidii

Omer Tezcan AKINCI', M. Selman AYDOGAN', Ian R. PLIMER”

'ﬂSu/e_wnan Demirel Universitesi, Jeoloji Mithendisligi Bolimii, 32260, Isparic
“School of Earth Sciences, University of Melbourne. Parkville Victoria, 3052, Australia

Mugla-Yatagan zimpara yataklarmin bu ¢alismaya konu olan bolimi Menderes Masifi
¢ekirdegini olusturan  gnayslarim giineydogusunda ve Yatagan'in yaklagik 15km.
kuzeydogusundaki, Ismail Dagi’nin kuzey yamaglarinda bulunmaktadir.

inceleme alaninda temeli Menderes masifine ait Prekambriyen-Kambriyen yash, gozlii ve
ince taneli granitik gnayslar olusturur. Bu S-Tipi gnayslar iizerinde yesilsist fasiyesindeki
disitk dereceli metamorfizma iriinii Permiyen yash mermer arakatkili, kuvarsit, klorit,
serisit, kuvars sistler uyumsuz olarak yer alrlar. Ismail dag blogunu olusturan
karbonatlardan gri renkli, ince taneli ve ince tabakah, Ust Triyas yasl fosilli dolomitik
kiregtaslari sistler tizerinde uyumsuz olarak bulunurlar. Ust Jura’nin fosilli beyaz renkli
dolomitik kiregtaslari da, tabandaki gri renkli dolomitik kiregtaslari tizerinde uyumsuz
olarak yer alir. Jura-Kretase yash, gri renkli, bitimlii kiregtaslari, tabandaki dolomitleri ve
zimparalari uyumsuz olarak iizerler. Bolgede linyitlerin de iginde bulundugu kiregtasi,
kiltagi, tiif, marn ve kil ardalanmasindan olusan Neojen Formasyonlari biitiin bu birimleri
uyumsuz olarak orter.

Incelemenin konusunu olusturan zimparalar, mostra ve plaserler olarak 2’ye ayrilmistir.
Zimpara Mostralart Ust Triyas yash, dolomitik kiregtaslari tizerinde masif mercekler-
tabakalar seklinde bulunur. Ancak yoredeki Ismail Dagi eteklerinde bulunan ocaklarin
takriben ayni yiikseltilerde yer almasi zimpara seviyelerinin devamli bir seviye halinde
olabilecegine isaret etmektedir. Elmacik ile Mesken koyleri arasindaki diizliikleri dolduran
plaser zimparalarin boyutlar: yer yer ¢ok kiigiik ¢akillardan, blok boyutuna kadar degisir.
Genel olarak cevher tabani diskordans nedeni ile ondiilasyona sahiptir, alt ve iist
seviyelerinde ince diizeyler seklinde killesmeler mevcuttur, iist kesimlerde kloritoidler (1-30
cm) ve beyaz renkli margaritler (1-10 cm) gozlenir. Cevher mikroskopisi incelemeleri ile
zimparalarin  6zsekilli korund, bunlarin etrafini sarmis diaspor, kloritoid, hematit ve
manyetitlerden olustugu; bununla birlikte zimparalardan yapilan bazi parlak kesit
incelemeleri sonucunda manyetitlerin martitleserek hematite donuisttigii saptanmistir. Mostra
ve plaserlerden alinan zimpara 6rneklerindeki korund, diaspor, kloritoid ve mika ile opak
minerallerden manyetit, hematit, Ti-hematit ve ilmenitlerin kimyasal bilesimleri XRF, XRD
ve mikroprob analizleri ile ortaya konmustur.

Geological and mineralogical study of the emery deposits around
Elmacik village, Yatagan-Mugla

Elmacik Emery Deposit which is the subject of this study, lies on the southeastern border of
the gneissic core of the Menderes Massif and on the northern slopes of Ismail Dag, located
15 km. NE of Yatagan Town, (Mugla).
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The basement in the study area is made up of augen and fine-grained Pre-Cambrian-
Cambrian aged gneisses of the Menderes Massif. Permian aged marble intercalated
quartzite, chlorite, sericite, quartz-schist of low grade greenschist metamorphism products
overly this S-Type gneisses with unconformtiy. The carbonates which form Ismail Dag:
block are made up of Upper Triassic aged, fossiliferous dolomitic limestones and overly
these low-grade metamorphic schists unconformably. Fossiliferous Upper Jurassic dolomitic
limestones which is typical with their white colors are also found uncomformably on the
grey coloured dolomitic limestones at the bottom. Jurassic-Cretaceous aged, grey coloured
bitumenous limestones cover the underlying dolomites and emery horizon with a
disconformity, Neogene formations which include lignite horizons in the region consist of
alternating limestone, claystone, marl, and clay units and overly all these basement
metamorphics, carbonates and emery deposits unconformably.

The emery deposits can simply be divided into two parts, outcrops and placers. Outcrops are
found above the Triassic aged dolomitic limestones as lenses and horizons. However, emery
pits opened along the slopes of Ismail Dagi, which are seen roughly along the same
topographic elevation, suggest a continous emery horizon in the region. The size of the
placer emery gravels which fill the fields and plains between Elmacik and Mesken villages
are varying from nut size to big blocks. In general, the base of the emery horizon is
undulating due to disconformity. Upper and Lower levels include thin clay horizons, while
(1-30 cm. thick) chloritoid and white coloured margarits (1-10 cm.) are observed in the
upper horizons. Ore microscopy study of the emery samples shows that the rock consist of
euhedral corundum sections with plenty of hematite and magnetite inclusions, diaspore
laths, and chloritoids filling the spaces between corundum sections, hematite and magnetites
with ilmenites. Martitization of magnetites are also common. The presence and chemistry of
these opaque minerals are confirmed by XRF, XRD and microprobe analysis.
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Aydmcik (I¢el ) yoresindeki kuvarsitlerin mineralojisi, jeokimyasi ve
hammadde potansiyeli '

Afitap TAS, Fevzi ONER, Muhsin EREN
ME. U. Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii / Mersin

Bu ¢alisma, Aydincik (igel ) yoresinde bulunan Hiidai kuvarsitinin mineralojik - petrografik,
jeokimyasal olarak incelenmesi ve degisik endiistrilerde kullaniminin arastiriimasini
kapsamaktadir. Bu amagla bolgeden ¢esitli profiller boyunca alinan 6rneklerin mineral ve
element igerikleri mikroskop, XRD ve XRF yontemleri ile saptanmistir.

Orneklerde en bol rastlanan mineral kuvars olup,%78-98 arasinda bulunur. Tali mineral
olarak kuvarsitlerde feldispat (plajioklas, mikroklin),muskovit (serisit) , biyotit, klorit, ve
ender sekilde opak mineralleri gozlenirler. Element igerigi bakimindan 6rnekler 85- 98 %
arasinda degisen oranlarda SiO2, 0.5 -7.5 % Al203, 0.2- 3 % Fe203 ihtiva ederler. Fe203
ve AlI203 igeriginin yiiksek olmasi kuvarsitlerin cam ve ferro-krom sanayinde direk
kullaniimasini sinirlamaktadir. CaO, Na20, K20 miktarlarinin yiiksek olmasi ise bu
hammaddenin refrakter tugla yapiminda kullanilamayacagini géstermektedir.

Bolgede yapilan mineralojik ve jeokimyasal g¢alismalar kuvarsitlerin degisik endiistri
dallarinda kullanilabilmesi igin ¢esitli zenginlestirme islemlerinden (attrition-scrubbing,
manyetik ayirma, feldspat flotasyonu, optik ayirma ) gecirilmesi gerektigini géstermektedir.

Mineralogical - geochemical properties and raw material potential of
the Hiidai quartzite in Aydincik (Icel) area

The study encloses the investigation of mineralogical, petrographical and geochemical
properties of the Hiidai quartzite in Aydincik (ICEL) area and its usage in the different fields
of the industry. For this reason, mineralogical and chemical composition of the samples,
which have been taken along several stratigraphic sections, were determined by XRD and
XRF analysis and microscopic examination.

The most abundant mineral in the samples is quartz. Its content ranges between 85 and 98
%. The other constituents are feldspar (plagioclase, microcline), muscovite, biotite chlorite
are rarely opaque minerals. Chemical analysis showed that the samples contain 85- 98 %
Si02, 0.5 - 7 % Al203 and O.2 - 3 % Fe203. High values of Fe203 and A1203 restrict the
direct usage of the Hiidai Qartzite in the glass and ferro-chrome industries. The quartzite of
the Hiidai formation are not suitable for manufactoring of the refractory brick either because
of high CaO, Na20 and K20 values. Results of the study show that enrichment processes
(such as attrition scrubbing, magnetic seperation and carbopate-feldspar floating) are
necessary for the usage of Hiidai Quartzite in the industry.
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Seyitomer yoresi (Kiitahya) kil icerekli diyatomitlerinin jeolojik,
kimyasal ve spektroskopik o6zelliklerinin belirlenmesi

Ali GUREL
Nigde Universitesi, Jeoloji Mithendisligi Boliimii, Nigde

Kiitahya ili'nin Seyitdmer komiir havzasinda yiizeyleyen Orta — Ust Miyosen yash kil
icerekli diyatomit sahasi, arastirma yeri olarak belirlenmistir. Diyatomit'in fiziksel, kimyasal
ve spektroskopik ozelliklerini belirlemek igin ince kesit, taramali elektron mikroskop
(SEM), enerji dispersif X-1sin1 spektrum (EDS), X — 1sinlar1 difraktometre (XRD), X-iginlar
floresans (XRF) ve elektron paramagnetik rezonans (electron paramagnetic resonance, EPR)
yontemleri uygulanmigtir. Diyatom tiirleri yorede ¢ok az gesitlilik sunmakta olup, Aulosira
(=Melosiria) islandica ve bazi pinnularia sp. gibileri yaygindir. Diyatomitler saf olmay1p,
yer yer killi, marnli, siltli katkilarla birlikte bulunabilirler. Fiziksel 6zellik olarak; asitlerle
(HF hari¢) reaksiyona girmedikleri, 1100 °C'de pisme ve 1200 °C'de ise erimeye
basladiklari tespit edilmistir. Diyatomit'lerin egemen bilesenleri oda sicakliginda, amorf
kuvars, montmorillonit, kuvars ve illit'tir. Numuneler 600 °C isitildiktan sonra ise, egemen
minerallerin. amorf kuvars. illit, montmorillonit, kuvars oldugu belirlenmistir. Ayni
numuneler 1200 °C sitildiktan sonra ise, kordierit, spinel ve opal kuvars minerolojik
bilesimine sahip olurlar. Bunlarin kimyasal bilesimleri, Si % 41.89, Al % 2.53, Fe % 3.6,
Mg % 0.58, K % 0.95 ve O % 50.89 olarak tespit edilmistir. Kil- zengin seviyelerin
kimyasal bilesimleri ise, Si % 29.99, Al % 3.64, Fe % 5.92 Mg % 1.69, K % 091, Ca %
1.17 ve O % 56.68 olarak belirlenmistir Bu kimyasal veriler diinya literatiir verileri ile
karstlastiriimis ve Seyitomer yoresi diyatomit'lerinin daha dusiik Si igerdikleri gdzlenmistir.
EPR-dlctimleri sonucu, gesitli organik radikallerin varlig: tespit edilmistir. Numuneler “Co
y radyasyonuna tabi tutuldugunda organik radikallerin degistigi belirlenmistir. Bu da bize,
spektroskopik analizler yardimi ile, diyatomitlerin yas tayininin yapilabilecegini
gostermektedir.

Determination of geological, chemical and spectrometric features of
diatomites around Seyitomer (Kiitahya)

This study deals with the geological, chemical and spectrometric aspects of Diatomites from
the Middle — Late Miocene-aged Seyitomer coal field (Kiitahya). For this purpose, scanning
electron microscope (SEM), energy dispersion spectrometry (EDS), X-ray diffractometry
(XRD), X-ray fluorescence (XRF) and electron paramagnetic resonance (EPR) studies have
been carried out. Diatoms have a low diversity and are mainly represented by Aulosira
(=Melosiria) islandica and pinnularia sp. Ditomites are usually accompanied by clayey,
marly and silty interbeds. Diatomites do not react with acids, except for HF, cook at 1100
°C and melts at 1300 °C. Mineralogical components are amorphous quartz, montmorillonite,
quartz, and illite. After heating over 600 °C, the main minerals determined; are amorphous
quartz, illite, montmorillonite, and quartz. After 1200°C, cordierite, spinel and opal quartz
appear.



Their chemical composition is; Si % 41.89, Al % 2.53, Fe % 3.6, Mg % 0.58, K % 0.95 and
0O % 50.89. Clay rich zone on the other hand shows the following composition: Si % 29.99,
Al % 3.64, Fe % 5.92 Mg % 1.69, K % 0.91, Ca % 1.17 and O % 56.68. These data have
been compared with world liter~ture and deduced that Seyitémer diatomites have lower Si
values. EPR -~ measurements indicate the existence of various organic radicals. When
applied to *“’Co y radiation, it was observed that ratio of these components varies. This
indicates the possibility of age determination of diatomites by spectrometric analysis.
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Menderes pumislerinin 6zellikleri ve kullanim alanlan

Mustafa SISMAN

Pomza Export AS, Nusret Sk. No. 2 Menderes, [zmir

Son yillarda gerek sanayide gerekse insaat sektoriinde yaygin olarak kullanilmaya baglayan
plimis (pumice) ve piimisit (pumicite)’e karsi ilgi her gegen giin artmaktadir. Bu nedenle
plimis ve plimisitin hem sanayide kullanilacak sekilde hem de insaat sektoriinde izolasyon,
siva ve beton kumu olarak tiretimi stirdiiriilmektedir. Pumis ve pumisitin kristal yapilarinin
bosluklu olmasindan dolayr kuru birim agirhg: sudan kiigiiktiir. Hafif ve gézenekli olusu
esneklik ve elastik bir 6zellik saglar. Yaklagik olarak 1300-1350 °C’de ergir ve 750 °C
altinda hacimsel ya da yapisal herhangi bir degisime ugramaz. Ancak 750 °C nin iizerindeki
sicakhklarda biinyesindeki liflerde burusmalar gozlenir. Hacimsel olarak degisiklige
ugrayarak btizuisiir ve kigtlir. Piroklastik yataklardaki pumis ve pumisitler biinyesinde
%14e yakimn nem igerir.

Deniz suyundan ve asitlerden etkilenmez. Demire karsi korrozif etkisi yoktur. Suda erimez.
Piroklastik olarak yigisan Menderes ilgesindeki yatakta 9 Eyliil Universitesi’nce yapilan
analizlerde y181s1imin kimyasal bilesimi asagida verilmistir.

SiO, % 72.63
AlLO; % 12.14
Fezo3 % 0.89
MnO % 0.07
MgO % 0.01
CaO % 0.27
NaO % 1.62
K,O % 5.99
TiO, % 0.03
P,Os % 0.003
“Pf % 5.17
+_—.__—
Toplam % 98.82

izmir-Menderes ilgesinde ¢alismalari siirdiirilen POMZA EKSPORT MADENCILIK SAN.
TIC. A.S. laboratuvarlarinda siva ile ilgili olarak dere kumu ve pumisit ile hazirlanan
karsilastirmali karisimlara ait deney sonuglar1 asagida verilmistir. Siva igin dere kumu ve
pumisitin degisik oranlarda karigimlart yapilarak denenmistir. Her iki driin i¢in de
Bayindirlik Bakanligi’nin sivaya iligkin sartnamesine uygun siva harci elde edilmesi igin
gereken karigim oranlari belirlenmistir.

Pumisit asidik ve bazik bir ortam yaratmadigi i¢in beton igindeki demiri olumsuz y6nde
etkilemez. Korozif ozelligi yoktur. Dolayistyla boru hatlarinda dolgu olarak kullanilmast

durumunda katodik korumaya gerek kalmayacaktir. Pumisitin hafif olmasinin yaninda
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esnekligi, 1stya dayamikhih@r (yangmn igin), ses ve isi izolasyonu saglamasi sayesinde
prefabrik panolarin yapiminda kullanildigr taktirde konutlar hem depreme dayaniklilik hem
de izolasyon ozelligi nedeniyle bu sektérde daha g¢ok tercih edilecektir. Pumisit ile jips
belirli oranlarda karistirildiginda dayanikli bir yapir olustudugundan kiremit ve tugla
yapiminda kullanilmaktadir. izolasyon amagh kullanildigi kadar tarimda topragmn verimini
artirmada, ayrica boya islerinde dolgu ve filtre malzemesi olarak siklikla kullaniimaktadir.

Tuzluluk girisimi olan yerlerde ve denizle dogrudan temas eden betonlarda agrega olarak
kullanildig: taktirde asit ve bazlara karsi dayanikli oldugundan dere kumu ile yapilan
betonlar gibi kimyasal olarak olumsuz yonde etkilenmez ve dagilmaz.

Pumisitin iri taneli olanlar1 bilhassa sebze ve ¢igek seraciliinda nemi muhataza ettiginden
yaygin olarak kullaniimakta ve yiiksek verim elde edilmektedir.

Pumisit ile yapilan sivalar 1s1 ve ses izolasyonu sagladigi gibi daha dayanikli ve baglayici
6zelligi nedeniyle yapiya saglamlik da kazandirmaktadir. Isi ve ses izolasyonu amaciyla tas
duvar oriilirken iki duvar arasina strafor levhalar konulmaktadir. Yangina ve suya karsi
dayaniksiz olan ve yangini olumsuz yonde etkileyen strafor yerine pumisit kullanildigi
taktirde hem duvarin salinimlara karsi esnekligini saglamasi nedeniyle (tiim bosluklar
doldurulacagindan) hem de 1stya, sese, yangina karsi yapiy1 koruyacaktir. Ayrica diistk 1s
iletkenliginden dolay1 1s1 yahitimi yapar boylelikle de 1sinmada daha az yakit tiketimi, daha
biiyiik 6l¢tide pencereli aydinlik odalar ve nihayet daha az kalinlikta duvarhi binalar
yapilabilir. Gozenekli yapist nedeniyle, ses izolasyonu sagladigr gibi duvarlara nefes
aldirdig1 i¢in koku yapmaz ve kokulu ortamlar olusturmaz. Yine bu yapisindan 6tiirti gerek
beton olarak gerekse siva olarak kullanildiginda kum ile yapilanlara oranla islakligint daha
cabuk giderir. Bu ozelligiyle de dolap i¢i ve arkalarinda kiiflenme olmaz. Akustik 6zelligi
nedeniyle konferans, sinema ve konser salonlarinin yapiminda kullaniimaktadir.

Properties and industrial use of Menderes pumices

In recent years, there is a great concern with pumice or pumicite as its usage in industry and
construction sector became more intense. Therefore, production of pumice in the form of
plaster and concrete sand to be used in construction and industry as isolating material is still
going on. Because it has voids in its structure, the dry bulk density of the pumice is lower
than unity. It is light and porous which make it elastic. It melts at about 1300-1350 °C and
its volume and structure do not change at temperatures lower than 750 °C. At higher
temperatures, however, the strands are crumpled, as a consequence, its volume decreases.
The moisture content of pumice of piroclastic deposits is about 14 %. As it keeps the
moisture, it is applied successfully in greenhouses. It is not affected by sea water and acidic
solutions. Since it is resistant to salty water, it is recommended as aggregate in concretes
with direct contact with sea water. It has not corrosive effect on iron either. It is not soluble
in water.

The chemical composition of the piroclastic pumice found in Menderes town is given
below. The chemical analyses was made at Dokuz Eyliil University.
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