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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 varliklar diizeyindedir.

Maden yataklarinin yerlesimi ve aranmasinda tektonik ve yapisal jeoloji olmazsa olmaz
nitelik tagimaktadir. Bu temel konular yeterince incelenmeden, bir yatagin a¢gmlanmasi
gecen yillarimizda oldugu gibi, araliklarla tekrar ayn1 yatag ortaya cikarma lslevleri bosuna
ve zaman kaybina neden olmaktadir,

Bir yatagin acinlanmasi ve degerlendirilmesi kesintisiz olarak onlarca yil Ile ifade edilecek
zaman diliminde gerceklesir. Gereken zaman dilimi i¢inde yeterince incelenmemis yataklar
bir slire sonra, cevherlesmenin tiikendigi sanilarak terkedilir. Aradan 20-30 yil gectikten
sonra tekrar ele alinmak Ihtiyaci ortaya ¢ikar. 1k kez calisiliyor gibi bir yontemle yeniden

baglanir.

Ulkemizde buna benzer bir¢ok drnekler mevcuttur. Cevher tenorunun, limit tenor altinda
olmasi veya o gilinkii kosullarda degerlendirilmesi, o cevherin "potansiyel yatak" olarak

tanimlandirilmasini gerektirir.

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

Anatolitlerde egemen olan cevher, demir yataklaridir. Anadolu kitasal kabugu icindeki 1si
merkezleri fle ilgili granitik Islevler, Demirden baska Pb, Zn, Sn, Hg, Th, Mo gibi
cevherlesmelere de yer vermistir. Toridler, Torosdaglar1 boyunca uzanmakta, Anadolu
levhasinin giiney siniri ile uyusmaktadir. Ofiyolitik volkanizma Ile Ilgili Kibrs tipi Ergani
Cu yataklar1 ve de Cr yataklar1 dnemli yeralt1 servetlerim izdendir. Orta Toroslar’ dan Dogu
Toroslara kadar uzanan MVT Pb-Zn cevherlesmeleri ile bir kusak olusturur, Orta Toroslarm
kuzey kesimi ise alliminyum alt provensi olarak taninir,

Ulkemizde yeterli maden yatagi olmadigi veya olamayacagi tamtamlarma katilmadigim
gibi, aksine bir iki elementin yataklari disinda peryodik cetvelin tiim elementlerinin
varligina, hem de cogunlukla ekonomik yataklar olusturmasina kesin olarak inanmaktayim.
Tiirkiye maden yataklar1 acisindan zengin bir Ulkedir. Madenin arastirilmasi, tenorleri ve
rezervleri gerektigi gibi saptanmigsa, parajenezdeki ana element disinda kiymetli ve islenir
olabilecek diger elementler de gozardi edilmezse bu zenginlik devam eder.



Son yillarin en popller yataklari, altin yataklart olmustur, Halen salt altin yatagi
isletilemezken altin yan Uriin olarak, Dogu Karadeniz Pb-Zn-Cu yataklarindan, Orta
Toroslardaki Bolkardag'indan, Balikesir'in Altinoluk, Elazig'in Keban, Kastamonu'nun
Kiiresi' nden saglanmaktadir. Salt Au yataklarina gelince; Canakkale'de Madendag ve
Kartalda», Izmir'de Arapdag, Manisa'da Sart, Kagizman'da Darphane ilk caglarda isletilmis
yataklardan hala kalintilar diginda yukarida belirttigim son rakam kadar isletilebilecek altin
yataklarina sahibiz. Diinya'da en geligmis teknoloji ve de en gelismis yontem ne ise, bu
yataklara uygulanarak igletilmesi su veya bu nedenle geciktirilemez.

Demir yataklarinin giinlimiizde 100'e yakin oldugu g6z oniine alindiginda, Fe cevheri
ithalatin1 anlamakta zorlaniyoruz. Bu konu ile ilgili yeni baz1 ¢aligmalarda pirometazomatik :
tipteki yataklarin olusumlarinda bazik ve ultrabazik kay aglarin birinci derecede rol oynadagi
kanitlanmistir.  Ulkemizde oldukca yaygin olan bu kayaclar iizerinde yapilacak
aragtirmalarin birgok Fe yatagini ortaya ¢ikaracagi inancindayim.

Sonug olarak cesitli uygarliklarin besigi Anadolu'da yeralti kaynaklarindan yararlanma
M.O. 12.000 yildan beri siiregelmektedir, Ulkenin en eski madeni, Ergani madenidir,
M.0.3000 Merde nabit giimiis ve giimiislii kursun cevherleri isletilmis, hatta Etiler anlami
"Gumiigkent" olan baskentlerine HATTUSAS adini vermiglerdir, Demirle ilgili caligmalara
M.O. 1500 yillarinda Hititler zamaninda rastlanmaktadir. Hatta diinyada ilk demirin
Anadolu'da kullanilmis oldugu ileri siirtilmektedir, Herodot kitabinda, "Lidya diger
iilkelerden farkli olmayan nitelikte bir lilke olmasina karsin, Bozdaglardan asagiya dogru
yikanarak inen altin zerreleri, bliylik 6nem tasimaktadir”" der. Ayni tarihlerde arsenigin de o
yorelerde isletildigi ifade edilmektedir.

Avrupa  llkelerinde  heniiz  agimlanmam igken, Anadolu'muzdaki cevherlesmeler
yerkabugunun tilkemize sundugu bir nimet durumundadir Bu nimet, bugiin de mevcuttur.
Dolayisiyla  yeralt1 servetlerinin saglanmast icin tzerinde calisilan yataklarin sinirlart
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

It is 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
investigated 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. Ifthe ore grade is below the economical limit value or the ore is not
mmecUhen under such conditions the ore should be evaluated as potential d”>S

The calc-akahne intrusions and volcanic activities within the island-arc setting extending
fiom the Carpathians through Thrace, to the Eastern Black sea region, the p o "~ S
mineralizations, Kuroko type massive sulphite deposits and the vein type base meTal
mineralizationsfrom met.llogenic zones running parallel to one another witiiin the Pon'T
conformable with the global tectonics of Turkey. smmes

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 Tn
Taundes, extend along the Taurus mountains and form the southern boundary of the
Anatohan plate. Oplnolitic volcanism and Cyprus type Ergani Cu deposit and the C
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 structures and the
associated volcamsms have caused low temperature ore deposition, especially gold and
silver deposition. Additionally, it forms a sub-province with antimony and mercury

I do not agree with the idea that there are not sufficient ore deposits in our country On the
conrary, I behve that almost all the elements shown in the periodic table (except one-or
two) exist m Turkey and the majority of them are economic to mine. Turkey is a rich
country from the ore deposit point of view. Ifa deposit is properly explored, its grade and
«serve are determined and, in addition to the mam 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
h-om sulphate deposits. Gold were mined at Madendag, Kartalda!, Arapdagi Sart and
Daiphane mines m 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 modem bonification techniques in practice in the world without anv

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
produced. The Hittites gave the name of silver city "Hattugas" to their capital
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city,There are records of iron mining by Hittites at 1500 BC, Theiron is said to be used for

the firg 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 find 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 (Yahyali dogusu- Kayseri) yoresinde cesitli yaslarda, ¢ogunlukla
karbonathi kayaglar yer almaktadir, Tektonostratigrafik anlamda Siyah Aladag Napi ve
Beyaz Aladag Naplar1 olarak tanimlanan bu kayac gruplarinin litostratigrafik dizilimleri ,
Siyah Aladag Napi icin, Ust Devoniyen yaslh Harabe Formasyonu, Karbonifer yash
Koskdere Formasyonu, Alt Permiyen yash Sarioluk Formasyonu, Ust Perm iyen yash
Zindandere Formasyonu ve Jura-Alt Kretas© yasli Uzunkoltepe Kirectasi, Beyaz Aladag
Napr icin ise Orta-Ust Triyas yash Karakoy Kirectasi, Jura-Alt Kretase yash Uzunkoltepe
Kirectasi ve Ust Kretase yash Zigaderesi Kirectasi olarak siralanabilir. Yorede, bu kayag
gruplarinin disinda Ust Kretase yerlesim yash ofiyolitik seri kayaglari, Ust Miyosen -
Pliyosen yash volkanitler ve Miyosen yaslh kirintili kayaglar da yer almaktadir.

Yorede cok sayida Pb-Zn cevherlesmesi yer almakta olup bunlar Siyah Aladag Napina ve
Beyaz Aladag Napma ait karbonath kayacglar icerisinde gozlenmektedirler. Siyah Aladag
Napmdaki cevherlesmeler (8 adet cevherlesme) Denizovasi Koyii ¢evresinde izlenirler ve
cevherlesmelerin yan kayaclarmi Ust Permiyen yash Zindandere Formasyonu kirectaslan ile
Jura-Alt Kretase yasli Uzunkoltepe kirectaslan olusturmaktadir. Beyaz Aladag Napmdaki
cevherlesmeler (8 adet cevherlesme) ise Havadan Koyii c¢evresinde izlenirler ve
cevherlesmelerin  yan kayaclarmi Jura-Alt Kretase yasli Uzunkoltepe kiregtaslan
olusturmaktadir.

Yoredeki cevherlesmelerin onbeg tanesi KD-GB dogrultulu Aylanmalar ile iligkili epijenetik
olusum 6zelligindedir. Ust Permiyen yash Zindandere Formasyonu icerisinde yer alan bir
cevherlesme ise baylanmalar ile iligkili olmayan sinjenetik bir olusum O6zelligindedir.
Cevherlesmelerin tamami 6nemli oranda karbonatlasin is ve/veya siilfatlagm 1slardir,

Mikroskopik gozlemler ve XRD incelemelerine gore 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 ¢cogunlukla kalsit, degisik oranlarda da dolomit ve kuvars eslik etmektedir.

Cevherlesmelerin icerisinde yer aldiklari Ust Permiyen yashi Zindandere Formasyonu
kirectaglarmdan ve Jura-Alt Kretase yasli Uzunkoltepe kirectaslarmdan caligma alaninin
cesitli yerlerinden derlenen orneklerde Pb, En, Cu, Fe, Co ve Ni gibi eser elementlerin
dagilimi Incelenmistir, Analiz sonuglarinin bu elementler bakimindan degerlendirilmesinde,
cevre kayaclarin ortalama degerlerinin kirectaslarindaki ortalama bolluk degerlerinden ,
genel anlamda, oldukca yiiksek degerler sunduklart gézlenmistir.



Inceleme alanindaki cevherlesmelerin karbonatli kayaclar icerisinde yer almalari,
cevherlesmelerin  yakin ¢evresinde herhangi bir magmatik faaliyet ya da izine
rastlanmamasi, cevher-yankayac dokanaklarinda herhangi bir degisim/doniisim
gozlenmemesi, cevherlesmelerin birincil minerallerinin mineralojik cesitlilik/parajenez
bakimindan oldukg¢a zayif olmasi, cevherlesmelerde markazit tirii diigiik olusum sicaklig
yansitan  minerallerin  gozlenmis olmasi, cevherlesmelerin  O6nemli  oranlarda
karbonatlagmig/stilfatlasmis olmasi ve cevherlesmeye yataklik eden kayaglarin bazi eser
elementer bakimdan kirectaglarmdaki ortalama bolluk degerlerine gore yiiksek degerler
sunmalar1 6nemli bulgulardandin

Bu calismadan elde edilen bulgular ve Aladaglar' in jeolojik evrimi birlikte
degerlendirildiginde, Denizovasi ve Havadan yorelerindeki cevherlesmelerin, ilksel olarak,
Dogu Akdeniz denizel ortaminda Alt (veya Orta) Triyas' da s6zkonusu olan riftlesmenin
oncesinde (kitasal kabugun kirilmasinin ilk evrelerinde) sinjenetik olarak olustuklari, daha
sonra ise Senoniyen' de blok faylanmalarm gelisimi sirasinda Permiyen - Senoniyen yas
araligindaki tiim karbonathi kayaciarla birlikte bu cevherlesmelerin de faylanmaya
ugradiklarj ve izleyen siirecte birincil cevherlegmelerin tektonizma=deniz suyu kontrolii
altinda, epijenetik bicimde, siireksizlik zonlarinda ikincil olarak zenginlestikleri sonucuna
ulagilmustir,

General features of Pb-Zn mineralization in Denizovasi-Havadan
region (eastern Yahyah-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 Sanoluk Formation, Upper Permian Zindandere Formation and
Jurassic-Lower Cretaceous Uzunkoltepe Limestone, whereas Beyaz Aladag Nappe has
Middle-Upper Triassic Karakdy 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 ofthem 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 révélant 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 Denizovasi and Havadan regions
were initially formed syngenetically in a marine environment before rifting in Lower (or
Middle) Triassic in the Eastern MediteiTanean. 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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Yahyali ilgesinin (Kayseri) yaklasik 25 km giineydogusunda yer alan Karamadazi demir
yatagi Yahyali Pliitonu ile Yahyali istifinde yer alan Akbas Formasyonu dokanagi boyunca
gelismis tipik bir skarn yatagidir.

Skarnlagmaya 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. Skarnlagsmaya
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 ayrigma ve alterasyon gozlenmez. Granit D-B dogrultulu
aplit ve pegmatit dayklar tarafindan kesilmektedir,

Skarnlasmanm gozlendigi karbonatli kayaclar, Yahyali Istifinde yer alan Permiyen yash
Akbas Formasyonu'nun kiregtaglaridir. Akbag Formasyonu acik ve koyu renkli kirectasi
bant ve tabakalarinin gézlendigi ardalanmah bir istif 6zelligi sunar* Kirectaslarinin granitle
olan dokanaklari boyunca rekristalizasyon oldukca belirgindir, Rekristalizasyonun siddeti
hem catlak sistemlerinden hem de granit dokanagmdan uzaklastikca azalmaktadir,
Kirectaglarmda gelisen skarnlar, rekristalize olmamis kirectaslar1 ile granit arasindadir,
Epidotlagmis ve Kkloritlesmis rekristalize kirectaslari, skarn zonunun en dis smrimi
belirlemektedir.

Yatak, skarnm ornattigi yan kayacin bilesimine gore kalsik skarn olarak, skarn zonlarinin
gelistigi ortama gore ise hem endoskarn hem de ekzoskarn olarak siniflandiriimaktadir, Burt
(1977) siiflamasina gore "intriizif cevresinde gelisen” skarnlar sinifina girmektedir.
Endoskarnlar, granitten ekzoskarna (kuzeyden giineye) dogru epidot-skam ve epidot-granat-
skarn seklinde bir zonlanma gosterir, Ekzoskarnlar, endoskarn zonundan kirectasina dogru
(kuzeyden giineye), piroksen-granat-epidot ve epidot-skarn zonlanndan olusur. Genel
olarak, granatlar granite yakin, piroksenler ise kirectasina yakm bir zonianma icindedir,
Endoskarn zorm granit icinde D-B dogrultulu giineye egimli kirik sistemleri boyunca
epidotca zengin piroksen damarlari olarak baglar. Bu damarlarin yogunlugu ve kalinligi
granitten ekzoskarnlara dogru artar. Bu zon granit icinde olusmus bir epidot skarnidm
Epidot skarn1 epidota ek olarak bazen granat cepleri, mercekleri veya damarlari igerir.
Granat-epidot skarnlan igerdikleri granat miktarinin artmasiyla belirginlesir. Granat bu
skarnlarin en baskin bilesenidir, Endoskarn ve ekzoskarn zonlanndaki granatlar arasinda
hem kristal boyutu hem de renk agisindan farkliliklar bulunur, Endoskarn-ekzoskam
arasindaki gec¢is zonu masif bir goriniimdedir ve catlak sistemleri boyunca manyetit
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stvamalar icerir. Epidot-granat endoskarn zonu piroksen-granat-epidot zonuna gecer, Bu
zon ayni zamanda ekzoskamlann baslangicina isaret eder ve granite yakin lokasyonlarda
daha belirgindir.

Cevherlesme ii¢ temel evrede olusmustur; birinci evre granath endoskarnlar ve piroksen
granath ekzoskarnla es yash olan manyetit cevherlesmesi seklinde gozlenir, Ikinci evre ise
ekzoskarn zonu icinde yaygin epidotlasma ile birlikte olusan manyetit-hematit
cevherlesmesidir. Son evre silfid evresi olup hem manyetit-hematit cevherlesmesini hem de
skarn zonlarimi kesen kalsit ve kuvarsca 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 olugsmustur. Ana cevher zonu
epidotlasmis piroksen-granat zonu iginde KB-GD dogrultusunu takip etmektedir.
Cevherlesme piroksen-granat zonlarmm merkez kisimlarinda kalm ve (00200 m
uzunlugunda masif kiitleler halinde gozlenirken, granath endoskarn-ekzoskarn gegislerinde
ise 34 m uzunlugunda cep veya mercekler halinde gozlenir. Siilfidli cevherde piritin
bozugmasina bagli olarak yaygin bir alterasyon gozlenir. Bu bozusma ayrica siiperjen
olaylardan etkilenmis ve bol miktarda kalkozin ve gotit olusumlari ile belirginlesmistir,

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

Karamadaz1 iron deposit, located about 25 km to the southeast of Yahyali (Kayseri), is a
typical skarn type deposit formed along the contacts of Yahyali Pliiton and Akbag
Formation ofthe Yahyali Sequence,

The skaraizing pluton is not a uniform body, but more or less zoned. The pluton is more
mafic at the central and deeper parts, and becomes felsie 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 skams are formed belong to Permian Akbag Formation of the
Yahyali 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 slams 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 exoskam according to the location of skarn formation.
It is further classifed as "skarn around intrusive" in terms of Hurt's (1977) classification,
Endoskarns are zoned from fresh granite to exoskams (from north to south), as epidote-
skarn and epidote-gamet-skam, From endoskarns to limestones (from north to south), the



exoskams consist of pyroxene-garnet-epidote-skarn and epidote-skarn zones, In general, the
garnets are observed close to granite, and pyroxenes to limestone, Epidote-skaras of the
endoskams 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
zone 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-gamet-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 exoskams. 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-skamization, 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-gamet zones, while it is observed as 3-4 m long pockets and
lenses along the endoskam-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
aramaciligindaki onemi

Vedat OYGUR
Eurogold Madencilik A,S., Arjantin Cad. 15/2 G.O.P., Ankara 06700

Kuvars damarlari, altin yataklarinin cogunda ortak ozelliktir ve altin cevherlesmelerinin ana
depolanma yeridir. Epitermal kuvars damarlarinda c¢ok cesitli makroskobik dokular
gortilmektedir. Damar icerisinde depolanmis tek faz oldugunda kuvarsin big¢imi, damarin
gelismesi sirasinda degisen kosullan yansitmaktadir. Hatta, damardaki kuvars dokularinin
tirlerine gore altin cevherlesmesi icerip igermedigi belirlenebilmektedir. Cesitli analiz
yontemlerinin  sonuclant  karsilastinldiginda, el Omekleri 6lcegindeki makroskopik
tanimlamalar kuvars tiplerini ayirtlamada en ekonomik ve yararli yontemdir.

Bir epitermal damarda, amorf silikadan kriptokristalm ve Kkristalin kuvarsa kadar tam bir
derecelenme vardir. Kuvars, hidrotermal sistemlerdeki en kararli silika bigimidir. Kuvars
dokularmin kokeni, hidrotermal cozeltideki kuvars, kalsedon ve amorf silikanin
davraniglarinin yorumlanmasiyla aciklanabilir, Bu dokular iki ana grupta toplanmaktadir: 1)
acik bosluk dolgularini temsil eden birincil biiyiime yapilari; 2) daha sonraki olaylar
yansitan binme yapilari, Birincil biliyime yapilarni som, tarak ve bantli olarak
siniflandiriimaktadir, Binme yapilan ise seker, lamina, kurdela, stilolit, bres ve ornatim
dokulandir. Epitermal damarlarda yaygin olarak goriilen adularya ve karbonat gibi kuvars
disindaki mineraller de bu dokusal zonlann yorumlanmasinda yararli olmaktadir.

Cok sayida hidrotermal olaym sonucu olarak, her bir kuvars neslinden digerine dokularin
tekrarlanmas1 ve*dolaysiyla bir karmasiklik goriilmektedir. Yiizeyleme Olceginde damarlar,
birbirini kesen, breslesen ve eski nesilleri dolduran veya ornatan ¢ok sayidaki kuvars nesli
nedeniyle karmasiklasmaktadir.

Arazi c¢alismalan sirasinda epitermal cevherlesmelere kilavuzluk yapan kritik alterasyon
mineralleri hakkinda kisa zamanda ayrintili bilgi sahibi oynamadigindan, cevherlesmenin
yeri ve Oonemi konusunda karar verilememektedir. Oysa, kuvars damarlarindaki dokularin
incelenmesi sonucunda, belirgin doku topluluklarinin belirli yatak tiplerini temsil ettikleri
gorlilmiigtiir. Damar igerisindeki c¢Okelmeler basinctaki degisimlere gore farkli dokular
olusturdugundan, el Orneginin damarin neresine ait oldugu ve hangi derinligi temsil ettigi
konusunda kabaca bir karar verilebilmektedir. Bunun sonucunda, modem maden
aramaciliginda, bu dokulara iligkin siniflandirmalardan yararlanilabilecegi anlagilmistir,

Kuvars damarlarinda, doku tirlerinin ve doku beraberliklerinin dagilimindan yola ¢ikarak
bir disey doku zonlanmasi modeli olusturulabilmektedir,Ylizeye yakin sig kesimlerde,
masif veya hafifce bantli kalsedon egemendir. Kuvars kristalleri azdir ve gangdaki karbonat
kalsedon veya mikrokristalin kuvars ile ornatilir. Kaynama seviyesinde veya tlizerinde,
kalsedon ve banthh kuvars goriliir. Tarak kuvars ikinci derecededir. Damarin derin
kisimlarinda, kaynama seviyesinin altinda, tarak dokulu kuvarslar bulunur.
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Epitermal damarlarda altin, tarak, bantli ve ornatim kuvarslariyla iligkilidir. Dolgu bresinin
hamurunda bilesen olarak bulunur. Yiiksek tenorler, lstliste binen kuvars nesillerinden
dolay1 buiyiik oranda dokusal karmasa gosteren damarlarda gorulur.

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 quarte 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 Ute 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 is 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 crustiférm textures predominate. Comb quartz is subordinate. In the deepest
parts of the vein, below die boiling level, comb-textured quartz predominates.

14



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 textura
complexity where there are multiple overprinting quartz generations,
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Nigde masifi metalik maden yataklari

Ibrahim QOPUROGLU, M. Giirhan YALCIN
Nigde Universitesi, Miihendislik-Mimarhk Fakiiltesi, Jeoloji Miihendisligi Boliimii, Nigde

Nigde Masifi, Nigde ili ve Camardi ilgesi arasinda, yaklagik 800 knr'lik bir alani kaplayan,
etrafi genc volkanik ve cokellerle ortiilii, Paleosen Oncesi olusan, Ustten" alta dogru; beyaz ve
¢ok kaim mermerler, gnays, mika sist, fillat, kuvarsit ve amfibollerin olusturdugu
metaniorfik bir bolgedir.

Bu metamorfik seri igerisinde domsal yapilar olusturarak sokulum yapan Uckapil
Granodiyoritine  baghh  olarak, = Au-Ag-Sn-W-Mo-Bi-As-Sb-Hg-Gu-Pb-Zn ve Fe
elementlerinin olusturdugu, bir ¢ok cevherlesmeler bilinmektedir, Bu cevherlesmeler
genellikle kiiclik zuhur ve yiizeysel mostralar seklinde olup, ekonomik olabilecek biiyiik
yataklar heniiz bulunamamustir.

Bu amacla, Nigde Masifi icerisinde, 1:25.000 olgekli jeolojik ve topografik haritalar baz
almarak buyiik dere ve ¢okelme havzalarmdan cok sayida kum (bate) ornekleri derlenmis,
bunlarin tane preparati ve cevher mikroskobu incelemeleri sonucunda; Uckapili, Celaller,
Kilavuz, Giimtsler ve Eynelli bolgelerinde yogunlasan, gotit, limonit, manganit, kalkosin,
kovellin, azurit-malakit, hematit, realgar, zinober, antimonit, galenit, kalkopirit, fahlerz,
sfalarit pirit arsenopirit, nabit altin, bizmutinit wolframn>seelit, kasiterit, molibdenitten
olusan cevher mineralleri ile bunlarla birlikte kuvars, barit, kalsit, Ca, Mg, Fe ve Mn
karbonatlar, turmalin, feldispatlar ve mikanin yer aldig1 gang mineralleri belirlenmistir.

Sozkonusu olan bu mineraller, Nigde Masifine ait jeolojik harita tizerine tasindiginda,
Uckapili Granadiyoritine bagh olarak olusan, teletermalden katatermale ve hurdan
pegmatitik-pnomatolitik formasyonlara kadar uzanan cevherlesmeye ait zonlanmanin
mevcut oldugu gorilmektedir. Belirtilen zonlar, igerisindeki cevherlerle birlikte
degerlendirildigi takdirde ekonomik olabilecek altin anomalileri Uckapili ve Celaller
bolgesinde yogunlagmaktadir.

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:r 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, 3b, Hg, Cu, Pb, and Zn elements were recognized as a result of Uckapili
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 topografie
maps of the region, allowed the identification of goethite, limonite, manganite, chalcocite,
covellite, azurite-malachite, hematite, realgar, cinnaber, antimonite, galena, ehalcopyrite,
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, telethennal 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, Uckapili and Celaller area may be considered
as economically potential areas.
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Bat1 Turkiye ofiyolitik komplekslerindeki krom eevherlesmelerinin
platin grubu element (PGE) dagilimlari

AliUCURUM ', PaulJ, LECHLER?, Lawrence T. LARSON’, Durmus BOZTUG'
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Caligma alan1 kuzeyde Izmir-Ankara Zonunda ve giineyde ise Likya Kaplarinda yer alan
ofiyolitler igerisindeki krom cevherlesmelerini kapsamaktadir, Bu calisma bati Tiirkiye'nin
secilmis 10 farkhi bolgesinde yer alan toplam 46 adet yeralti krom igletmesinde, krom
cevherlesmelerinin ve yan kayaclarinin platin-grubu element (PGE) ve Au igerikleri lizerine
yogunlagmistir. Gec Jura-Geg Kretas© yerlesim yasina sahip peridotit, dunit, serpantinlesmis
harzburjit ve lerzolit yan kayacli kromitlerden toplam 113.adet 6rnek alinmig ve degisik
metodlarla incelenmistir.

Calisma alaninda Alpin-tipi karekter sergileyen krom cevherlesmeleri ferri kromit ve az
olarak da aliminyum kromit olarak adlandirilmigtir. Cevher ve yan kaya¢ orneklerinin
jeokimyasal analiz sonuclarina bakildiginda platin-grubu element (PGE) ve Au iceriklerinin
diisiik ve genellikle 5 ppb ile 100 ppb arasinda degistigi gozlenmektedir. Ancak Bazi
bolgelerden alinan kromit érnekleri Pt, Pd, Rh, ir ve Au' ca bir zenginlesme gdstermektedir.
Bu zenginlesme genellikle Eskisehir-Mihalhccik-Kavak, Mugla-Dalaman-Harmancik,
Saritkaya 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 iligkilidir. Cevherlesme bolgelerindeki, hidrotermal alterasyondan etkilenmis ve
etkilenmemis zonlar ana element igerikleri bakimindan bir farkliik gostermemektedir,
Ancak hidrotermal alterasyondan etkilen zonlarm PGE paternleri platin-grubu element ve
Au iceriklerinde bir zenginlesme oldugunu .gostermektedir. Bu nedenle kromit
cevherlesmesinde ve yakin g¢evresinde gozlenen hidrotermal alterasyonlar, PGE'ce zengin
potansiyel hedefbolgeler olarak gosterilebilir.

Eskisehir-Mihalliccik-Kavak, Mugla-Dalaman-Harmancik, Sarikaya ve Fethiye-Sazli
bolgeleri sergiledikleri 6zellikler nedeni ile PGE'ce zengin potansiyel hedef alanlar olarak
degerlendirilebilir. Kavak, Harmancik, Sarikaya ve Sazli krom cevherlesmelerinde Kondrite
gore normaliestiriimis 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 krom itleri de PGE ve
Au bakimindan Kondrite gore bir zenginlesme sergilemektedir, ilksel mantoya gore
normalize edilmis paternlere gore Harmancik cevherlesmesi digerlerine oranla Pt, Pd, ir ve
Au degerlerinde (ortalama Pt= 4115, Pd - 14950, Rh - 63 JO 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; Sartkaya madeni; Pt = 22, Pd = 15.50, Rh = 7 ir = 40, Au = 105;
Sazli madeni; Pt - 23, Pd = 12, Rh - S ir - 52, Au - 100 in ppb). .
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Jeokimyasal analiz sonuclari, SEM caligmalar1 ve cevher mikroskopisine gore PGE-An, Co,
Ni serpantinlesme siiresince gelisi giizel yeniden dagilmis ve daha sonra hidrotermal olarak
gerek krom cevherlerinde ve gerekse yan kayaglarda kilcal catlaklar, kiiclik olgekli faylar ve
kiriklar boyunca siilfiirlii 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 sicaklik
araliginda 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
opliiolite complexes of western Turkey

The areas under study contain numerous chromite deposits in the ophiolites of the Izmir-
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 Eskisehir-Mihallicgik-Kavak, Mugla-Dalaman-Harmancik, Sarikaya and Fethiye-Sazh
areas, 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
An 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-Mihallicgik-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 Sazli 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 = 5233, Au = 120.33;
Sankaya 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 (Ni-S), pentlandite (FeNi-S), and
bravoite (FeNiCoS)) 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 ah, (1988),
Leblanc (1991) and Lecbler (1995).

With this study it has been concluded that the Harmancik mine in the Mugla-Dalaman-
Giirleyik district is most promising to warrant additional exploration in terms of platinum-
group element,
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Elazi magmatitlerinde volkano-sedimanter cevherlesmelere ilk ornek-
Derince cevherlesin eleri, Keban-Elazig

Cemal BOLUCEK, Muharrem AKGUL, Ibrahim TURKMEN, Ahmet SAGIROGLU

Firat Universitesi Miihendislik Fak, Jeoloji Boliimii, Elazig

Inceleme konusu cevherlesmeyi de icerisinde bulunduran Elazig Magmatitleri bolgede
oldukca genis yaydim sunar. Onceki calismalarda bu kayaclar icerisinde damar ve skarn tipi
ce-vherlesmeler saptanmistir, Ancak, bugiline kadar bu kayaglar igerisinde volkano-
sedimanter tiirde bir cevherlesmenin varlig1 bilinmemektedir. ilk defa bu ¢alismada Elazig
Magmatitleri icerisinde volkano-sedimanter tipte bir cevherlesme saptanmistir: Derince
volkano-sedimanter cevherlesmeleri.

Derince volkano-sedimanter cevherlesmesi Keban (Elazig) ilgesinin yaklagik 9 km giiney
dogusunda, Derince koOyiiniin giineyinde yeralir. Bolgede; Permo-Triyas yashh Keban
Metamorfitleri, Ust Kretase yash Elazig Magmatitleri, Paleosen- Alt Eosen yash Seske
Formasyonu ve Orta Eosen-Ust Oligosen yash Kirkgecit Formasyonu ylizlek vermektedir,

Elazig Magmatitleri Derince koyl cevresinde granodiyorit, tonalit gibi derinlik kayaclari;
dasitik, andezitik ve bazaltik bilesimli volkanik kayaglar ve aglomera, tiif, tiifit ve kumtas
seviyeleri iceren volkano-tortul birimlerle temsil olunur, Volkano-sedimanter istifin tst
seviyelerinde okyanusal kabuga ait peridotik kayaclar olistolit seklinde yer almaktadir,
Cevherlesmeler volkanik kayaclar ve volkano-tortul birimlerle iligskili ve onlarla uyumlu
haldedir.

Inceleme alaninda temelde bazaltik volkanik kayaclar yer almaktadir. Yukariya dogru farkli
evrelerde degisik bilesimli volkanizma ve sedimantasyon iiriinleri goriilmektedir, 1k evrede
bazaltik kayaclar dasitik kayaclar tarafindan kesilmektedir. Sa¢inim I olarak pirit mineralleri
iceren dasitlerin tizerine tifit, piroklastik kaya¢ ve aglomeradan olusan volkano-tortullar
gelir. Volkano-tortullar tabandaki piritli dasitlerin cakillarin1 ve yer yer sacinimli, yer yer de
kalimliklart 122 mm'den 5*10 cm'ye degisen tabakalarla uyumlu masif piritli seviyeleri
icermektedir. Bu ilk evreyi takip eden ikinci evrede tekrar dasit ve iist seviyelere dogru
bazik bilesimli kayaglar ve onlarla ardalanmah volkano-tortullar yer almaktadir, Bu ikinci
evre dasitleri agst piritik damarlar tarafindan kesilmiglerdir. Buradaki volkano-tortullar
icerisinde kalinliklar1 1-1,5m arasinda degisen masif piritik bakir cevherlesmeleri yer
almaktadir. Ust seviyelere dogru cevherlesme igermeyen volkano-tortullar oldukca kalm bir
istif olugturmaktadir.

Bolgede yer alan kayaclarda yogun olarak silislesme ve killesme daha az olarak da
epidotlagsma ve karbonatlagma tiirli alterasyonlar gézlenmektedir.

Bu cevherlesmede piritler baskin olup, az oranda da kalkopirit, bornit, sfalerit, manyetit,
hematit bulunmaktadir. Altere kisimlarda kuprit ve limonit mineralleri gdzlenmektedir. ki
farkli tipte pirit minerali gozlenmektedir. Bunlardan birincisi cm Olgegine kadar ulagan
buytiklikte, 6z sekilli, zonlu, yer yer sfaierit kapantilar1 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 icerisinde
cubuk sekilli manyetit kristalleri gbzlenmektedir. Bornit ve sfalerit genellikle kalkopiritle i¢
ice gozlenmektedir, Bornit sfalerite gére daha baskindir. Sfaleritlerin bir kismi piritler
icerisinde kapant1 halindedir.

Bilindigi gibi Elazig Magmatitleri yay magmatizmasi Uriinleridir. Dolayisiyla burada gelisen
masif siilfit yataklarinin Besshi veya Kruko tipi olmasi gerekir, Dasitik volkanizma ve
cevher mineralojisi Kruko tipinin sari cevher zonlanm isaret etmekte ise de bu konuda
ayrintih ¢alismalarin yapilmasi gerekir.

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

Elazig magmatics which contain the mineralizations, subject of this study, cover vast areas
in the region. Previous works on Elazi§ magmatics describe many veins and skarn type
mineralizations 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-Triassiec Keban Metamorphics, Upper
Cretaceous Elazig Magmatics, Paleocene-Eocene Seske Formation and Middle Eocene-
Upper Oligocéne Kirkgecit Formations crop out,

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

In mineralized area basaltic volcanic rocks are present at tiie bottom. Volcanic and
sedimentary products of various phases are observed upwards, During first volcanic phase
dacitic rocks cut basaltic volcanics, The dacitie 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 is 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,

Dominant 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 bornjte 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, Elazig 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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Turkiye 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 olugumu ile bolgesel jeoloji arasindaki iliskileri ortaya
koymaya galisir, Metalojeni haritalari» bilmen maden kaynaklarimin dagilimini gésteren
haritalar degildir. Mevcut zuhurlar yanisira ge¢miste Uretilip tiiketilmis maden yataklarini
kokensel olarak grupiandirmak, bunlarin bolgesel jeolojiyle iligkilerini ortaya koymak icin
gerekli cesitli verileri birlestiren ve boylece biitiinlestirilmis veri yorumuna imkan veren
bolgesel Olgekli haritalardir, ‘

Tirkiye Metalojeni Haritast 1970 yilmda Prof.Dr. Altan Giimiig tarafindan 1/2500000
Olcekli olarak hazirlanmis ve bu calisma 144 No, lu M.T.A, yaymi olarak yayinlanmuistir,
Sozkonusu harita UNESCO tarafindan 19684982 yillarinda yayinlanan Avrupa Metalojeni
Haritasinin Tiirkiye boliimiiniin hazirlanmasina temel olusturmustur.

Aradan gecen siire icinde, gerek Tiirkiye jeolojisi ve gerekse de maden yataklariyla ilgili
bircok yeni veri ve bulgular ortaya konmus, yeni degerlendirmeler yapilmigtir, Veri
tabaninin, yakin ge¢miste elde edilen bu yeni veri ve bulgular 1giginda gilincellestirilmesine
ve metalojeni degerlendirmelerinin gozden gegirilmesine ihtiya¢ oldugu distiniilmiistiir. Bu
amagla eldeki ilgili tiim veriler 1/1.000.000 Slcekte Avrupa Metalojeni Haritasi lejandina
gore birlestirilmistir '

Bolgesel jeoloji icin M.T.A. Genel Miidurliigii tarafindan yaymlanmig 1/2,000,000 ve
1/500.000 olcekli Turkiye Jeoloji Haritalar1 temel alinmustir. Bu haritalardaki zaman-
stratigrafi birimleri, M.T.A, arsivindeki raporlar incelenerek ve degisik bolgelerde calismis,
o bolgelerin jeolojisini iyi bilen jeoloji miihendisleriyle goriisiilerek, egemen kaya tiirlerine
gore Avrupa Metalojeni Haritasi lejandiyla uyumlu = kaya-stratigrafi  birimlerine
donusturilmustir, Hazirlanan yeni metalojeni haritasinda kaya-stratigrafi esasina gore
hazirlanmig bu harita temel alinmaistir.

Maden yataklariyla ilgili veriler (cinsi, yeri, koordinatlari, kimyasi, tenort, sekli, buyukligi,
yast, yan kayalari, kokeni, v.b.) M.T.A, arsivindeki raporlar bir grup jeoloji miithendisi
tarafindan taranarak derlenmis, metalojeni haritast yapimina uygun olarak hazirlanan
formlara dokilmiistiir. Bu kapsamda bakir, kursun, ¢inko, demir, manganez, krom, nikel,
volfram, altin-giimiig, aliiminyum, antimuan, civa, pirit, barit, manyezit, kaolen, asbest,
grafit, kuvars, trona, toryum, talk, fosfat, bor, kiikiirt, e ait olmak lizere tek veya grup
halinde 3384 maden yatagi ve zuhuruyla ilgili bilgi formlar1 hazirlanmigtir. Harita iizerinde
karisikliga yol agmamak igin cinsi, kimyasi, kokeni, blyukligli ayni ve birbirine yakin olan
zuhur ve yataklar bir kez daha gruplandirilmig ve sonugta 1672 nokta halinda haritaya
islenmigtir.

Biitiin, veriler 'Arc-info' programi kullanilarak degisik dosyalar halinde bilgisayar ortamina
aktarilmistir. BOylece bundan sonra verilerin kolayca gilincellestirilebilmesi yanisira, bagka
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caligmacilarin, degisik dosyalar halindeki verilerden uygun gordiiklerini birlestirebilrneleri,
veri tabanina yeni dosyalar ekleyebilmeleri ve farkli biitlinlestirilmis veri tabanlar1 elde
edebilmelerine ve kendi farkli yorumlamalarini yapabilmelerine de imkan saglanmuistir.

Bu biitiinlestirilmis veri tabanindan hareketle yapilabilecek metalojeni yorumlamalarindan
biri sayilmak iizere grubumuzca yapilan degerlendirmede belirlenen kaya tiirii ve yapi
denetimli provensler haritada gosterilmistir, Farkli yag ve kokenli provenslerin ¢ok gesitliligi
dikkat ¢cekmektedir, Arama acisindan yapilan degerlendirmede, bu provenslerde yeni arama
caligmalariyla yeni yataklarin bulunabilecegi gortisii 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 Giimiis 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 fonu 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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Karbonatlh kayaclara bagh Orta Toroslar Zn-Pb cevherlesmelerinin
kiikurt izotoplar1 incelemesi

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

Orta Toroslar'da genellikle farkli stratigrafik birliklerin farkli yastaki kiregtaslar: icerisinde
cogunlukla epijenetik ve zaman zaman onlar1 ornatarak yataklanmis fakat bazi yazarlarca bir
kisimi da sedimanter oldugu ileri siiriilen ¢ok sayida Zn-Pb cevherlesmesi bulunur, Bunlar
batidan doguya dogru; Canksaraylar (Sarkikaraagag-Isparta), Goktepe (Ermenek-Konya),
Karalar (Gazipasa-Antalya), Ortakonus (Anamur-Mersin), Ulukigla (Ciftehan-Nigde),
Tekneli (Cam ardi-N igde) ve Yahyali (Kayseri) yataklaridir, Bu cevherlesmelerden alinan
siilfid minerallerinin yapisindaki O 34S degerleri galen orneklerinde %o -2,7 ile +13.9
araliginda, sfaleritlerde %o -7.1 ile +9.8 arasinda degisen degerlerdedir, Negatif degerlikli
Omekler Goktepe (Ermenek-Konya) yoresi cevherlesmelerinde ortaya cikarken, Orta
Toroslarda bulunan diger yataklarda S 34S degerlerinin pozitif oldugu belirlenmistir.
Yataklarin gerek galen ve gerekse sfalerit 6rneklerinin 6 34S degerlerinin oldukca dar bir
araliga dustiikleri -belirlenmistir. Bu izotopsal bilesim oranlari; yataklarin diger
kaynaklardan gelen eriyiklerle karigmig ve onlarin 34S ve 32S 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 Canksaraylar
(Sarkikaraagac-Isparta), Goktepe (Ermenek-Konya), Karalar (Gazipasa-Antalya), Ortakonus
(Anamur-Mersin), Ulukigla (Ciftehan-Nigde), Tekneli (Camardi-Nigde) and Yahyali
(Kayseri) ores. Range of 6 34S values ki sulfide minerais 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 Goktepe (Ermenek-Konya) deposits show negative values of S 345, the other deposits
of Middle Taurus have positive 6 34S values. The S34S values of sulfides ofthe ore deposits
falfin 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 32S isotopes.
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Oymaagac (Elazig) cevherlesmelerinin mineralojisi ve ozellikleri

Cemal BOLUCEK, Mehmet ALTUNBEY

Firat Universitesi Miihendislik Fak, Jeoloji Béliimii, Elazig

Inceleme alani, Elazig'in yaklasik 11 km kuzeydogusunda Oymaagac Koyii cevresinde yer
almaktadir. Calisma alaninda temelde Ust Kretase yash Elazig Magmatitleri bulunmaktadir.
Bunlarin iizerine Orta Eosen - Ust Oligosen yash Kirkgecit Formasyonu ve Ust Miyosen -
Alt Pliyosen yashh Karabakir Formasyonu gelmektedir. Elazig Magmatitleri, degisik
litolojilerde derinlik, yar1 derinlik ve ylizey kayaclari ile temsil edilmektedir, Bu
magmatitlerin bazaltik, andezitik ve dasitik bilesimli ylizey kayaclart Elazi§ cevresinde
oldukca genis yayilim sunmaktadir, Elazig Magmatitlerinin en son evresinde gelisen dasitler
icerisinde ve dasitlerle ozellikle bazaltik kaya¢ dokanaklart boyunca skarn ve damar tipi
cevherlesmeler geligsmistir, Ancak dasitler ile iligkili bu tiir cevherlesmeler tlizerinde bugiine
kadar ayrintili bir ¢calisma yapilmamustir. inceleme alaninda bazaltik bilesimli kayaglar genis
yuzlekler sunmaktadir ve daha dar alanlarda gozlenebilen dasitik dayk ve stoklarla
kesilmektedirler. Dasitlerin sokulumu ile oldukca yogun alterasyonlar meydana gelmistir.
Ayrica bazaltik yan kayaclarla-dasitler arasinda metazomatik olusumlara da
rastlanmaktadir. Gozlenen en baskin alterasyon silislesmedir, Silislesmeye; karbonatlasin a,
serizitlesme, killesme ve kloritlesme gibi alterasyonlar eslik etmektedir. Daha az oranda
epidotlagma da izlenmektedir. Dasit - bazalt dokanaklar1 boyunca metazomatizma ile
gelismig 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
cogunlukla kuzeybati - giineydogu uzanimhidirlar. Yer yer kuzeydogu-giineybati konumlu
olanlara da rastlanmaktadir. Damarlarin kalinliklart birkac cm'den birka¢ m'ye kadar
degismektedir. Inceleme alaninin giineyinde bazi damarlar bindirmeye paralel olarak
gelismistir. Cevherlesmelerin baskin mineralleri, pirit ve manyetittir. Pirit daha cok damar
tipi cevherlesmelerde gelisirken, manyetit skarn tipi cevherlesmelerde yogunlagmaktadir.
Bunlara degisik oranlarda hematit, kalkopirit, spekiilarit, sfalerit eslik etmektedir.
Alterasyon sonucu, kovellin - kalkozin, idait ve limonit gelismistir. Pirit, dasitler igerisinde
sacinimli olarak yaygin bir sekilde izlenmektedir. Ayrica dasitler icerisinde ve dasitlerin
bazaltlarla dokanaklarinda kirik ve c¢atlak sistemlerinde kuvarslarla birlikte gelismistir.
Bunlar, Oz ve yan 6zsekilli kristaller halinde izlenmektedir. Tane boylan 5 mrn'ye kadar
cikmaktadir. Piritlerde sikca sfalerit ve silikat (kuvars) kapanmimlart gozlenmektedir.
Manyetit, 6z ve yar 6zsekillidir. 1000 mikrona kadar ulasan tane boylarinda ve saciniml
olarak bulunmaktadir, Manyetit kristalleri kenar ve catlaklarn boyunca hematite
dontismiistiir, Manyetitlerde sikca sfalerit kapanimlarina da rastlanmaktadir. Hematit,
birincil ve ikincil olarak gelismistir, Birincil olarak gelisen hematitler c¢ogunlukla
prizmatiktir. Ayrica piroksen ve manyetitler kismen hematite doniismiislerdir. Kalkopirit,
cogunlukla yart Ozsekillidir. Yiizeysel alterasyonia limonite ve kovellin - kalkozine
dontigmiistiir, Spekiilarit, 1sinsal yelpazeler goriiniimiindedir, Yer yer manyetitler icinde
kapan im lar halinde de bulunmaktadir. Genellikle piritler igerisinde kapanimlar halinde
izlenen sfalerit, Imm tane boyutuna ulasmaktadir. Birincil minerallerin oksidasyonu ile
limonit, idait ve kovellin-kaikozin gelisimi izlenmektedir,

28



Aspects and mineralogy of Oymaagac (Elazig) mineralizations

The study area is located around Oymaagac 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 Oligocéne Kirkgecgit Formation and Upper Miocene-Lower Pliocene
Karabakir Formations. Elazig Magmatics are made up of various lithologies of plutomc,
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 ehloritization 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 skam type). Hematite, chalcopyrite, spéculante 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. Spéculante 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.

29



53, Tiirkiye Jeoloji Kurultay1
Geological Congress of Turkey

Cesitli bitki yapraklarinin altin ve giimus iceren stilflt damarlarinin
prospeksiyonimda kullanilmasi ( Hatay- Turkiye)

Dogan AYDAL

Ankara Universitesi, Fen Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ankara

Hatay il merkezine 11 km uzaklikta bulunan Kisecik koyii ve cevresinde, altin ve glimiis
iceren kuvars ve siilfit damarlarinin bulundugu bolgede, Cinar, Sandal, Kizilagag, Sogiit,
Piirem, Sakizhk, Citlembik, Karapelit ve Pelit gibi 9 bitki tiirlinden 22 yaprak ornegi
aliarak 50 element tizerinde yapilan caligmada bitkilerin, bulunduklar1 bolgeden etkilenme
dereceleri arastiriimistir.

Altin ve glimiig iceren kuvars ve siilfit damarlar ile dogrudan temasta goriilen bitkilerdeki
As degeri ortalama olarak 3.57 ppm iken aymi bitkilerin madenle dogrudan temasta
bulunmadig1 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 (118405.97 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 goriilmeyen
bolgelerde, ayni bitkiler kullanilarak yapilan calismada, bu kez bitkilerin, ozellikle,
bulunduklart bolgedeki ultrabazik kayaglardan etkilendikleri ve Mg, Ni, Fe, Mo, Cr, B, Sr,
Ca, Ba, Al, Bi, Pr ve Ce degerlerinin daha yiliksek oldugu belirlenmistir, Buna gore, bu
bolgedeki bitkilerden elde edilen Mg ortalama degeri %0.422 iken, bu degerin kuvars ve
siilfit damarlar {izerindeki bitkilerde %0,342 oldugu, benzer sekilde Ni degerinin ortalama
olarak her iki bolgede (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 (14.540 ppb) ve Ce
degerinin (0.1342-0.116 ppm) gibi farkliliklar gosterdigi belirlenmistir.

Bakir kursun kadmiyum ve civa'nin ortamda asin artiginin bitki metabolizmasini yakindan
ilgilendirdigi ve zehirlenmeye sebep oldugu bildirilmektedir. Ancak, caligilan bolgede bakir
ve kursunun Ozellikle bazi bitkiler tarafindan tercih edildikleri goriilmiistiir. Maden
bolgesindeki susuz topraklarda Piirem, Sakizlik ve Pelit gibi bitkilerde, kursunun ise Pelit ve
Piirem gibi kiigiik boylu bitkilerde arttigi, madence steril oldugu diisiiniilen sulu bolgelerde
ise, bakir ye kursunun birlikte artarak Cinar, Sogiit, Sandal gibi iri boyutlu bitkilerde daha
fazla yogunlastigr belirlenmistir.

Damarlar tizerinde bulunan bitkiler ve madence steril oldugu dustiniilen 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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Caligilan bolgede ortamdan en cok etkilenen bitkilerin Plirem ve Sogilt oldugu
gorilmektedir. Ortamdaki Pb, Ni, Co, Mn, Fe, Au, Cd (Maden bdélgesi), Bi, P, Cr, Ab Na,
Ga, Y, Ce, Pr, Nd, Sm, Gd ve Dy elementlerinin en ¢ok Piirem tarafindan biinyeye alindigi,
bunun yanisira Mo, Zn, Co (Steril bolgede), Mn (Steril bolgede), Cd (Steril bolgede) Ca,
Mg, Se ve S'lin S6giit'li daha cok tercih ettigi gdzlenmistir.

Bu verilerin 15181 altinda, altm ve giimilg iceren kuvars ve silfit damarlarinin 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 lentiseus, 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, 2n, 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 ofthe 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 0422 %, 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), Bi (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 especialy preferred by Quercus infectoria and Cistus creticus,
Furthermore, Cu and Pb were determined to be preferred by relatively large sized ti'ees such
as Planatus oriantalis, Sdlix alba and Arbutus andrachne in increasing values in nonmining
area. The mean values of Te, Ga, Nd, Sm, and Dy were detected to be amost the same in
the trees of both areas,

Finaly, U, Th, V, Las Ti, W, TI, Ho, Th, 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 Sdlix alba were noticed to be the
most sensitive trees affected by the soil, The Cistus creticus contains Pbs Ni, Co, Mn, Fe,
Au, Cd (mining area), Bi, P, Cr, Al, Na, Ga, Y, Ce, Prs 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, Mgs Se and S are absorbed by Sdix aba 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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