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MADEN YATAKLARI OTURUMU -II-

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

M, Orlian OZKOCAK, Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

. 0Z: Asagisagnii .altinh demir yatagi Afyon'un yaklasik 30 km kuzeydogusunda, Afyon-Ankara karayolunun 2
*km. gineyindedir, Afyon Konya siradag; havza (Horst graben) yapisinin. Emirdag'lar boliimiinde yer alan
maden sahasit metamorfik kayaclar (Mikasist, kuvarsit ve mermerler) ve Pliyosen yasl volkanik kayaclaidan
(Riyolit.» andezit ve lifler) olusur.

Silislesmig> limonitlesmis ve kaolenlesmis iki zon, Hasan'm Agih ve Ekrem'in Agili mevkilerinde yer'
alir. 50 m. kalinhginda» yaklagik 1 km uzunlugundaki Hasan'in Agili zonu, breslesmis kuvars zuhurlan ve zona
paralel tabakal1 yapilar ihtiva eder. Hasan'in Agili'nin yaklasik 1 km batisinda bulunan Ekrem'in Agili zonu,
15 m kalinlikta ve birkac yiiz metre uzunlukta olup N10°W/40°E yon ve egimlidir. Her iki zon da MW-SE
yonlii dik bir ters fayla, atilmiglardir.

Cevherlesme ¢ogunlukla hematit,, limonit ve kuvarstan ibarettir; tali olarak mika, klorit, rutil ve manye-
tit ihtiva, eder. Kuvars kataklastiktir; limonit ¢atlaktan doldurur. Altin ¢ogunlukla kuvars i¢indedir ve genellik-
le elektrom seklinde gdriiniir. Catlaklar1 limonitle doldurulmusg bresik kuvarslar daha fazla altin icerirler.
Altin taneleri genellikle 3 ila 10 mikron biiytikliiglindedir. limonitlegsmis finamboidal piritler izlenmistir. Hema-
tit ve limonitler mikrokivnmli tabakalar olustururlar.

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

Altin iceren» diislik tenorlli Asagisagirli demir yatagi, Doglat altinli antimuan yataginin yaklagik 10 km
SSE'sunda olup Emirdag ve Bolvadin'e dogru SE- yonin.de 30" km kadar- uzanan demir' kusaginin bir bolimiint
teskil eder. Bu kusagin diisiik tendrli demir cevherleri % 60 Fe tendriine kadar zenginlestirilmistir; MTA ra-
porlaraia gore 20 milyon ton» TDCI raporlarina gére 140 milyon tonluk bir rezerv mevcuttur. Halen devam
eden arastirmalar:» bu. yeni bulgunun s6z konusu demir olusumlarinin ekonomisini nasil, etkileyecegim
gosterecektir. .,

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

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

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

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

Auriferous low grade iron deposit of Asagisagirli situated about. 10 km SSE of gold-bearing antimony
deposit of Doglat, makes part of the iron belt pursuign antimony deposit of Doglat, makes part of the iron belt
pursuing .30 km towards Emirdag and Bolvadin in ‘the SE direction... This belt, the. low grade iron ore of which
has been enriched to % 60 Fe bearing concentrate, represents a big reserve, 20 million tons after MTA re-
ports and 140 million tons .after TDCI reports... Further- research will show ES how this new discovery will inf-
luence 'the economy of these iron formations.,
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NIGDE MASIiFi- GUMUSLER YO<«ESI (ORTA ANADOLU BOLGESI)
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GENESIS OF THE W-SB-HG-AU DEPOSITS OF THE GUMUSLER AREA IN THE NIGDE
MASSIF,CENTRAL TURKEY
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0OZ: Bu calisma Nigde masifi icinde ve Giimiisler yoresinde bulunan W-Sb-Hg-Au mineralizasyoniannin
olusumunda rol oynayan hidrotermal sivilarin gelisimi hakkindadir. Calismada iki yatak ayirt edilmistir:
Tabakaya, bagimli W-Hg-Au damari ve bres igerisinde- yer' alan Hg-Sb~Au zuhuru.

Damar tipi yatak maden sahasi igerisinde bulunan bir antiformun zirvesinde ve gnays -mermer
kontaginda, kontak boyunca izlenen yaklasik D-B yonli bir fay zonunda yer almaktadir. Yaklasik D-B yonlu
aplit ve- mikropegmatik dayklari cevher' daman ile yakin bir iliski gostermekledir. Yatak., selit, antimonit,
zinober, kuvars, kalsit ve barit ile birlikte az miktarda altn» orpiment, realgar ve stlfotuzlardan olusmaktadir.
Altin degerleri ¢ok degigsmekle birlikte yiiksek degerlere daha ¢ok damarin son. kesimlerinde damarin
breslestigi ve bolca limonit ve ince kristalli kuvars icerdigi yerlerde rastlanir. Bu da altinin olusumunda
siiperjen ve hipojen olaylarin birlikte rol oynadigini gostermektedir.

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

Mineraloji ve sivi kapamim, ¢aligmalarina bagli olarak dort ayn cevher olusum safhasi ayirt edilmigtir.
1: turmalin, kuvars ve sgelit> 2: barit, 3: aolimonit-zioober» 4: ikincil kuvars ve altin, Ilk faz sivi H20-1UZ

kapanimlaruidan olugur; bu fazda Th 218-254 °C, buhar' oram % 15 den az ve tuzluluk % 8 NgCl esdegeridir.
ikinci faz ¢ogunlukla iki fazli sivi 17O-tuz kapanimlanndan miitesekkil olup Th 135-210 °C ve tuzluluk % 12

NaCl esdegeridir. Ayrica bu safhada antimonit ve zinober olusum safhasidir. Bu faza ait kapimlar 135-235
°C Th si ve % 7 NaCl esdegeri tuzlulugu olan sivi H2U-tuz seklindedir. -Son faz allin ve ince kristalli
kuvarsin gelistigi epitermal olusuma aittir. Bu fazda Th 100-135 °C ve tuzluluk % 18 NaCl esdegeridir.
Butun bu fazlara ait tuzluluk degerleri magmatik kokenli bir sivinin varligim1 gostermektedir, Hidrotermal
stvinin kaynadigina isaret eden sivi kapanimlanndan elde edilen sonuclar, damar tipi yatagin olusumu
esnasinda 850 metrelik bir derinlik ve 225 barlik bir litostatik basincin varligin1 ortaya koymustur.

MYS zuhuruna ait sivi kapanimlanndan elde edilen sonuglar da dort ayri fazin varligin1 gosterir: 1:
kuvars olusumu» 2: pirit, arsenopirit ve markasit, 3: zinober, antimonit ve silislesme, 4: alterasyon ve altin
olusumu. Bu zuharda Th damara gére daha yiiksek olup tuzluluk orani daha disiiktiir (genellikle % 5 NaCl
esdegeri, fakat. son. fazda, bu deger % 12 civarindadir). Bu yérede H20-Tuz-C02_CH4 seklinde ii¢ fazli sivi

kapanindan da bulunmasina ragmen, genellikle iki fazli, stvi H2O-TUZ tiirli kapanmalar daha baskindir. Metanli
stvi kapanindan birincil kuvars olusumuna aittir, hidrotermal sivi magmatik ve meteorik kokenlidir. Bu
zuhurda hidrotermal sivinin kaynamasi 320 °C de gerceklesmistir. Bu da mineralizasyonun damara nazaran
daha derinlerde ve daha yliksek basing altinda gelistigine isaret eder. (derinlik, yaklasitk 1300 m ve basing
yaklasik 345- bar).

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

The vein deposit is localised along an E-W trending and steeply dipping fault zone at gneiss marble
contact at the crest of an antiform, East-west trending (Post-Early Paleocene age?) aplite and
micropegmatite dykes have a close spatial relationship with the mineralised vein». The deposit is composed
of scheelite, stibnite, cinnabar» quartz,, calcite and barite with minor amounts of gold, orpiment, realgar and
sulphosalts. Gold values vary greatly but highest concentrations are observed, towards the end of the Barit
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Baca adit where the known scheeiite-stibni.te-cinna.bar vein dies out completely. At this locality the vein, is
more brecciated with abundant limonite and fine grained quartz,. This suggests a combination of both
supergene and. hypogene enrichment for gold,

Supergene enrichment of gold, is more pronounced in the Mehmetler Yurdu Sivrisi (MYS) prospect
located 2*5 km S of the vein. At this locality mineralization is hosted by a breccia body localized along the
contact of marble and gneiss., The origin of breccia seems to be both in.stra.sive and. tectonic. Mineralogy is
the same as the vein except that scheelite is absent. Significant gold concentrations are confined to the
breccia and can be traced over a vertical distance of 25 metres,.

Mineralogical and fluid, inclusion studies of the vein deposit distinguish four major episodes of ore
formation: 1: tourmaline» quartz and scheelite,, 2; barite, 3: stibnite-cinnabar and 4: secondary quartz, and gold,
*Stage 1 is represented by aqueus H20- salt inclusions with a Th range of 218-254 °C and vapour ratios less
than. %15; the salinity is about 8 wt % NaCl eqv.. Stage 2 is characterised, by mainly two phase aqueous
H20-sal.t inclusions with a Th. range of 135-210 °C anda a salinity of 12 wt % NaCl eqv. There are also some
three phase H20-salt -CO2 in elusions accompanying barite formation,. Stage 3 is the main depositional stage
of stibnite and cinnabar. Fluid inclusions belonging to this stage are of aqueous H20-salt. inclusions lith a. Th
range of 135-210 °C and a salinity of 12 wt % NaCl eqv. There are also some three phase H20- salt CO2
CO2 inclusions accompanying barite formation, Stage 3 is the main depositional stage of sitibnite and
cinnabar. Fluid, inclusions belonging to this stage are of aqueous H20-salt type with a.Th range of 135-235 °C
and a salinity of 7 wt % .The last stage is the formation of epithermal overprint in the form, of
crypto-crystalllne quartz accompanied by gold,. A. Th range of 100-135 °C and a salinity of 18 wt % NaCl eqv.
represents this phase,. The salinity values for all the stages show a magmatic source for the fluid.. A boiling
assemblage may be present at about 280-300 °C, PVTX conditions calculated from this indicate a depth of
formation of 850 m and a lithostatic pressure of 225 bars.

The fluid inclusion from MYS prospect also show four stages: 1: Main quartz development 2:
Pyrite-arsenopyrite and. marcasite, 3: Cinnabar, stibnite and silicification and 4: supergene alteration and. gold
formation... Th ranges, for this prospect are higher than the vein deposit whereas salinities are lower, about 5
wt % NaCl eqv. except, for the final stage which has a salinity of 12 wt % NaCl eqv,. The fluid inclusions are
mostly of two phase H20-salt type although there are also three phase H2-O salt CO2 inclusions with
some methane present... These inclusions represent the main quartz formation... The origin of the mineralizing
fluids is magmatic *+ meteoric. Boiling of the fluids occured. at around 320 °C; This leads to the conclusion that
the mineralization occured at deeper levels and under higher pressure than the vein deposit (approximately
1300 m and 345 bars).,
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O2Z: Alpin Orojenik kusaginda Paleozoik yasli metasedimanlar igerisinde tabakaya bagh ve damar' tipi
antimonit ve zinober yataklart oldukca yaygindir,. Bu caligma tabakaya bagli ve damar tipi antimonit
yataklarinin karakteristiklerini, ve 0Ozellikle de antimuan ve civa mineralizasyonu icerisindeki altin
parajenezini ve potansiyelini incelemektedir.

Emirli sahasinda bulunan fay kontrollii antimuan ve civa mineralizasyonu, Kiiciilk Menderes grabeninin
glineyindeki gjrabenlesmeye baglh faylanmalaria iligkilidir.. Mineralizasyon yasi en erken graben olusumunun
baglangic1 olan Erken Miyosen olarak verilebilir. Bu yas sinirlamasi Menderes Masifindeki magmatizma
yasma bagli olarak Tortonien'e kadar uzanmaktadir.

inceleme alani olasi Kambriyen Oncesi yasli gozlii, gnayslar ile Paleoziok yasl sistler tarafindan
kaplanmaktadir.

Bolgede Ti¢ tiirlii mineralizasyon bilinmektedir.:

1. Grafitik sistler i¢cinde tabakalanmaya uyumlu antimonit mineralizasyonu

2. Emirii fay sistemi icinde tektonik yapi kontrollii antimonit mineralizasyoou

3. Halikdy fayina bagh olugsmug zinober mineralizasyonu

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

Emirii tektonik yap1 sistemi boyunca olugsmus fay kontrolle antimonit mineralizasyontindaki mineraller
asagtdakiierden olugmaktadir: pirit> arsenopirit, kalkopirit, tetrahedrit, antimonit, markasit» orpiment, realgar
ve zinober, Zinoberce zengin D-B dogrultulu kirik ve damarciklar, once olugmug antimonit mineratizasyonunu
kesmektedir. Fay kontrollii antimuan mineralizasyonu silislesmis olup yiiksek Sb (20 %), ve As (4000 ppm)
ile karakterize edilmektedir, en yiiksek altin degerleri (4.9-10.3 ppm) sistemin en list kistmlarindaki
silislesmis damarlardan elde edilmistir. Fay zonu boyunca goriilen alterasyon arjilik tiirden olup, serisit, az
illit ve ¢ok az miktarda da smektitten olusmaktadir. Alterasyon sistem icerisinde herhangi bir zonlanma
gosteimez.

Grabenlesmeye bagli olusan Halikdy fayr boyunca goriillen civa. mineralizasyonu ise - basit bir
mineralojiye sahiptir. Baslica zinober, pirit, markasit, az arsenopirit ve ¢ok nadir rastlanan galen den
olusmaktadir, Yer alt1 galerilerinden alinan mineralizasyonlu orneklerde 1.15 ppm Au, 25 ppm Sb, 10.000 ppm
As, ve 350 ppm Pb degerleri saptanmustir.

ABSTRACT: Stratabound-and vein-type stibnite and cinnabar deposits occur in Paleozoic metasediments
within the Alpine Orogenic belt. This study investigates the characteristics of stratabound-and vein-type
stibnite deposits and in particular the paragenesis of gold in Sb-Hg mineralizations and its further potential.
The vein-typ antimony and mercury mineralisation in the Emirli area are associated with the major

gratien bounding faults on the south side of the Kiiciik Menderes graben. The age of the- deposits is
constrained by the age of the graben formation which is found to be early Miocene.

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

I.. Stratabound stibnite in graphitic schists at Emirli

2. Structure controlled stibnite along the Emirli fault

3. Cinnabar associated with the Haiikoy fault zone

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

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

Mercury mineralization along the graben bounding Halikoy fault has a simple mineralisation
containing mainly pyrite, cinnabar, marcasite, minor arsenopyrite and traces of galena. Underground
mineralized rock samples yielded maximum of 1.15 ppm Au, 25 ppm Sb, 10000 ppm As, and 350 ppm Pb
values...



38 4. TURKIYE JEOLOJI KURULTAYI 1993 BILDIRI OZLERI

TABAKA BAGLI VE FAY KONTROLLU ANTIMONIT o
MINERALIZASYONUNUN JENEZI, EMIiRLi, MENDERES MASIFI,
TURKIYE (II-MINERAI* PARAJENEZI, INKLUZYONLAR VE DURAYLI
[ZOTOP CALISMALARI)

GENESIS OF STRATABOUND AND STRUCTURE OONTROLED ANTIMONY MINERALIZATION AT
EMIRLI, MENDERES MASSIF, WEST TURKEY (II- MINERAL PARAGENESIS, FLUID INCLUSION
AND STABLE ISOTOPE STUDIES)

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

Baruch SPIRO NERC Geosciences Isotope Laboratory, Keywoith, Nottio.gh.am, NG12 5GG,
ENGLAND

Charlie MOON University of Leicester, Department of Geology, Leicester, LE2 7RH, ENGLAND

MIlgracAKCAY University of Leicester,, Department of Geology, Leicester, LE2 7RH, ENGLAND

Barry SCOTT' University of Leicester, .Department of Geology, Leicester, LE2 7RH, ENGLAND

O2Z: Emirli gri antimon (stibnite) ve Halikdy zinobar ¢okelleri Menderes Masifi'nin en énemli iki ¢okelidir.
Emirli antimon mineratiizasyonu grafitsistler icindeki, katmansiniri stibnit ¢okelini kesen Emirli fayimin atkuy-
rugu (horsetail) yapi sisteminde yer almaktadir. Katman sinin cokel ile damar sisteminin benzer uzaysal
birligi (spatial association) ayni. zamanda Menderes Masifi'nin bagka yerlerinde arsenopirit ve kuvars da-
marlariyla katman sinir1 arsee.opiritie.ri arasinda da gozlenirler. Halikdy'deki zinober mineralizasyonu ise
biiyiik Halikoy fay ile sinirhidir.

Bu calisma» mineralizasyonunun farkli tiplerinin jenetik iligkilerini aydinlatmay1 ve ¢okelme kosullarini
aciklamayi, amacglamaktadir.

Emirli'de, en erken (ilk.) mineralizasyon evresi fay denetimli cok eldeki pirit, ve arsenopiritin
¢Okelimiyle temsil edilmektedir. H20 ++ Co2 ++ hidrat igeren ti¢ ev.reli. sokulum meteorik suyu isaret eden %
3.3 NaCl ve 310-290°C araligindaki Th, le bir sathada bulunur. Asil stipnit cokelimi, daha az arsenopirit» tet-
rahidrit ve ¢ok az miktarda sfalanit, kalkopiiit ve altinla birlikte mineralizasyonun 290-250°C'daki ikinci evre-
sinde baglar. Emirli fay1 altinda» diisiik sicakliktaki, ikincil dolomit olusumu, asil stibnit. ¢okelimiyle ilintilidir.,
Uclinci evre» benzer mineralojideki 4. evreye Th=250-180°C da gegen, fakat 180-160°C da ¢Okelen arsenopi-
rit ve stibnit ¢okelimi olan 160°C alt.ind.aki sicaklikta olustugu hesaplanan mineralizasyonun son agamasi ise,
daha Oonce cokelen mineralizasyonu kesen D-B uzanimli ¢atlaklar boyunca 6rpimen, markasit ve zinobar
¢Okelimiyle. karakteriz© edilir,

Haskdy ve Zeytinlikte, altin iceren arseoopiritli kuvars damarlari, Emirli sistemine gore diisiik tuzlu-
lukta (Th = 300-360°C, % 1.5-3.0 NaClI daha yiiksek homojen sicakliklar géstermistir.

Emirli'de, katmansinirt ve- fay denetimli mineralizasyon, %o (-10) ve (-6) arasinda §)34S degerleri olan
dar bir aralik gosterir. Katmanlardaki mineralizasyona ait %o (-10) ve (-6) arasindaki O™S ye ait degerler
metamorﬁzmamn sonucu oldugu, seklinde yorumlanirlar. Zinobar Haukoy de %o -7 ve -6 arasindaki cokdan bir
0™S e sahiptir. Damarlardaki ve katmansinirt gokehndekl zeytinlik yoresi arsenopiriti» stlfiir i¢in yaygin bir
kaynag isaret eden %o (-14) ve (-11) arasindaki 6"*S degerlerinde toplanmustir.

Emirli'deki akigkan sokulumu ve isotop verileri, yapi denetimli stibnit mineralizasyonun icin. mineral-
lesme slirecine ait kanitlari saglamaktadir. Metal kaynagi olasilikla grafitsistler tarafindan, tutulan kat-
mansiniri stibnit mineralizasyonudur. Catlaklar ve faylar' boyunca hareket eden. meteorik su» grafitsistler gibi
ylksek derecede deforme olan. ve azalan, siilfat, minerallerini ¢6zen ve onlarin birbirini kesen, fay zonlan
boyunca yeniden ¢okelimine neden olan iitolojik birimlerle etkilenmi.stir., Graben olusumuyla, iligkili olarak
ylkselen magma» mineralizasyon icin bir sicaklik kaynagi olmaktadir. Mineralizasyon evresinin, sonuna
dogru, yiikselmis, derinden kivnmlanmis magma bolgedeki zinobar cokellerinin, olusumundan daha ¢ok -siilfiir
vermektedir. Bununla beraber, bu magmatik siilfiir, demir olusturan akigkanlarla onun isotopik kompozisyonu-
nu bozart bolgesel kayaclar etkilemesi sirasinda kirletilmistir»

Zeytinlik'deki jeolojik konum, olusum, sicakligi ve refrakter altin varligi olan mineral pao.aje.nizi meta-
morfik kokenli arseo.opir.it. kuvars damarlarini gostermektedir.

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

At Emirli, the earliest mineralising stage is represented by the deposition, of pyrite and arsenopyrite
in the fault controlled deposit,. Three phase inclusions consisting of H,0 (ligg+ CO"ligH CO0,(g) +gas hydrate
are found in this stage with a Th range of 310~290°C and a salinity of 3.3. wt% Nad» indicating meteoric
water. The main stibnite deposition starts with the second stage of the mineralisation at (Th.) 290-250 °C
with lesser arsenopyrite, tetrahedrite and minor amounts of sphalerite, chalcopyrite and gold (3.7 ppm).
Secondary dolomite formation, below the Emirli fault, with low salinity (1.5-2.0 wv%NacCl), corresponds to
the main stibnite deposition.. Stage 3 starts with silicification, deposition of arsnenopyrite and .stibnite at
Th=250-180°C grading into stage 4 which has similar mineralogy but was deposited at (Th) 180-160°C. The
last stage of the mineralization., which is estimated to* form at temperature below 160°C, is characterised by
deposition of orpiment,, marcasite and minor cinnabar deposition along E-W trending joints which cut across
the previously deposited mineralization..

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

At Emirli, stratabound and fault controlled mineralization show a narrow range of 6 ** S values
between-10 and -6 %a This suggests a common source for sulphur., Heavier O * S values between-10 and -6
%o in. the stratabound mineralization are interpreted to be the result of metamorphism. At Halikdy, cinnabar
has a narrow O 34 s range from -7 to -6 %c

Arsenopyrite from Zeytinlik, area» in both veins and stratabound. deposit, yielded 6 34 s values of
between -14 and -11 %o indicating common source for sulphur.

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

At Zeytinlik, the geological setting, formation temperature> and minerai paragenesis with the
presence of refractory gold, however,, suggests that the arsenopyrite quartz veins are of metamorphic origin,.
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AFYON VOLKANIZMASI VE SICAK SU KAYNAKLARININ' ALTIN VE
GOMUS ARAMALARI YONUNDEN ONEMI

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

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

OZ: Cesitli jeolojik devirlerde yogun bir magmatik ve: yapisal evrim geciren iilkemizde, altin ve giimiis yatak-
larinin olusumunu saglayan sartlar etkin bir sekilde hiktim siirmiistiir, Afyon Bolgesinin Kiitahya-Afyon-
Konya grabeni tlizerinde, yerelmasi, yogun bir volkanik faaliyete sahne olmasi ve diinyaca iinlii jeotermal alan-
lara ve stireklilik arzeden yiiksek 1s1 akisina sahip bulunmasi altin ve giimiis aramalart yoniinden madencilik
camiamizin ve yabanci kokenli madencilik firmalarinin dikkatini ¢ekmistir.

Graben faylar,» cevherin getirilmesinde en biiylik rolii oynamistir. Mallica, Doglat, Gecek, ve
Sandikli'dan gegerek gilineybatiya dogru uzanan muazzam bir fay zonu, altin ve glimiig yataklarinin olusumu
yoniinden ikinci bir 6nemli yapisal unsuru teskil eder.

Bolgede her gecen gon yeni bulgularla karsilagilmaktadir. Emirdaglan demir yataklarinda altina rast-
lanmigtir. Bolvadin civarinda altin olusumuna elverigli 6zellikler tespit edilmistir. Suhut'un Balgikhisar ve
Ilyasli Koyleri ile Kocatepe civarindaki volkanik sahalarda pirit ve markasit icerikli mud-pool ve silika sinter
olusumlan.ua raslanmustir.,

Mallica bakir zuhurlari, Doglat altinli anlimuan yatag: ve civarindaki Kiyir, Eynehan ve Kuzviran ben-
zer antimman zuhurian, Gegek altinli bakir zuhurlari, altin ve giimiis olusumuna elverigli Sandikli sahalari,
Doglat-Sandikli fay zonu tizerinde yer alir.

Afyon. Bolgesinin énemli bir' horst graben yapist ile muazzam bir fay hattinin kesisme zonunda bulun-
masi, yogun volkanik faaliyetlere sahne olmasi» bol miktarda jeotermal alan ihtiva etmesi» onemli tektonik
hareketlere maruz kalmasi ve yiiksek 1s1 akigina sahip olmasi altin ve glimiis aramalar1 yoniinden biyiik.
deger tasidigini gostermektedir...

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

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

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

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

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

Pb-Zn MINERALIZATION IN CAMDAG, SAKARYA

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

OZ: inceleme alam; Sakaryanin giineyindeki Camdag bolgesinde yer alir. Yapilan calismalardaki amac;
bolgedeki kursun-cinko cevherlesmesini o. potansiyeli ile jeolojik iligkilerinin aydin latitmasidir.

Bolgede Paeozoyik, Mesozoyik yasl. cekellerle Tersiyer yash volkanik birimler gortliir.

Camdag yoresindeki kursun-cinko cevherlesmeleri; Devoniyen yasli dolomitik kirectasi ve Karbonifer
yaslt krinoidi kiregtagi dokanaklarin da damar, mercek ve agsal sekillerde goriliir. S faie rit in galenit
tarafindan o mati1 i m asi,, sfalerit icinde kalkopirit ayriLimlannin ve fahierz'io izlenmesi.,, cevherlesme,»
olusumunun hidrotermal oldugunu gosterir. Alp Orojenezine bagli tektonizma ile gelismis olan
cevherlesmenin. NW-SE dogrultulu fay zonlarinda yogunlastigi tespit edilmistir.

Saptanan baslica cevher mineralleri; pirit, sfalerit, kalkopirit,, galenit,, fahlerz, kovellin, azurit, malakit,,
neodijenit ve limonittir. Kimyasal anahzlerde Pb % 0.20-12.96, Zn % 2.75-50.05, Ag % 3. 3 83.30 arasinda
degerler elde edilmistir.

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

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

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

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





