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KD Karadeniz Tektonik Birimi i¢inde yeralan ve Avliyana koyti, Torul, Glimiishane’de bulu-
nan Avliyana antimonit (Sb) cevherlesmesi iist Kretase tlirbiditik serisi icinde ve Geg¢ Eosen
kuvars-monzonitik kayaclarla iliskilidir. Calisma sahasinda, temel kayaclar metamorfize ol-
mamig granitik pliitonlardan olusur. Bu kayaclar uyumsuz olarak Erken-Orta Jura yaslh vol-
kano-klastik kayaclar tarafindan iizerlenir ve iiste dogru Ge¢ Jura ve Erken Kretase masif
karbonat platformu gelir. Bu karbonat platformunu uyumlu olarak tabanda kumlu kiregtasi
ile baslayan ve iiste dogru kirmizi pelajik kiregtaglarina gecen daha sonra ise kumtasi, siltta-
s1, marn ve kiregtagindan olusan tiirbiditik seri orter. Tiim birimler Ge¢ Kretase sokulumlari
tarafindan kesilir. Ge¢ Kretase volkanik ve/veya sedimanter kayaclar Eosen volkanik ve vol-
kani-klastik kayaclar tarafindan agisal uyumsuzlukla ortiiliir ve yine benzer yash kalk-alkalin
granitoidler tarafindan kesilirler. Avliyana Sb cevherlesmesi ve yakin ¢evresinde, porfiri (?),
skarn ve epitermal pek cok maden yatagi bulunmaktadir. Baskin olarak KB-GD dogrultulu
tektonik hatlar tarafindan kontrol edilen Avliyana Sb cevherlesmesi genellikle kuvars-anti-
monit damarlarindan olugsmakta olup, bosluk dolgusu seklindedir. Petrografi ve XRD c¢alis-
malarinda illit, serizit, az muskovit, barit, kalsit, feldispat, kuvars, epidot mineral parajenezi
tespit edilmistir. Bu ¢alismanin amaci cevherlesmeye katki veren akigkanlarin kékeninin ve
fizikokimyasal 6zelliklerinin arastirilmasidir. Bu maksatla, antimonit cevherlesmesiyle iliskili
kuvars ve baritlerdeki sivi kapanimlar mikrotermometrik metotla incelenmistir. Ayrica antimo-
nit, kuvars, barit ve kalsitin izotopik bilesimleri analiz edilmistir.

Alterasyon iiriinii kuvarslardaki sivi kapanimlarin homojenlesme sicakligi (Th) araligi 150 ile
380 °C arasindadir. Bu homojenlesme sicakligi, kuvarslarin ge¢ hidrotermal siiregte hidroter-
mal soliisyonlarla olustuguna isaret etmektedir. Alterasyon zonu ve antimonit cevherlesmesiy-
le iligkili kuvarslardaki sivi kapanimlarin son buz ergimesi (Tm-ice) degerleri -15 ile -0,2 °C
arasinda degismektedir. Tm-ice degerlerine gore alterasyonla iligkili sivi akiskanlarin tuzlulu-
gu % 0.17-3.67 NaCl esdegeri olarak belirlenmistir. Akigkanlarin diigiik tuzlulugu akiskanlarin
meteorik kokence baskin olacagini gostermektedir. Bununla birlikte bu meteorik akigkanlarin
derinlere ulagmasi ile Avliya Pliitonu tarafindan 380 °C’ye kadar 1sitilmis olabilecegini gos-
termektedir. Isitilmis meteorik akiskanlar pliiton ve pliitonun sokulum yaptig1 yan kayaclar
icinde hidrotermal alterasyonun gelismesine neden olmustur.

Izotopik calismalar kapsaminda, segilmis &rneklerin bir kismi 6giitiilmiis ve elenmistir. Yakla-
stk 40-60 mesh boyuttaki siilfid mineralleri izotop ¢aligmalar1 i¢in ayrilmistir. Taneler ultraso-
nik olarak alkol iginde temizlenmis ve binokiiler mikroskop altinda % 99°dan yiiksek saflikla
elle secilmislerdir. 5 adet d6rnekte siilfid ve 2 drnekte siilfat minareli siilfiir isotoplar1 i¢in analiz
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edilmistir. Sb cevherlesmesine ait siilfidlerin 5**S verileri %o -0,2 ile 2,3, stifatlarin ise %o 13,6
ile 14,1 arasinda degismektedir. Oksijen ve hidrojen izotop bilesenleri damarlardaki kuvars,
serisizit, feldispat ve baritlerden 6l¢iilmistiir. Silikat ve baritlerdeki O verileri %o 8,0 ile 17,8
arasinda degisim gostermektedir. D verisi ise %o -90 ile -175 arasinda degismektedir.

S1vi kapanim ve S, O ve H durayli izotop verileri dikkate alindiginda; cevher olusturan akis-
kanlarin meteorik sularca baskin oldugu, antimonitteki siilfiirlerin magmatik siilfiirle birlikte
yankayagclardaki siilfiir minerallerinden tiiremis olabilecegini sonucuna varilmigtir.

Anahtar Kelimeler: Antimonit cevherlesmesi, maden yatagi, durayli izotop, sivi kapanim,
Gilimiishane

Bu ¢alisma TUBITAK 3001 Baslangic Ar-Ge programu tarafindan 113Y382 Proje Numarasi ile destek-
lenmistir.
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ABSTRACT

Avliyana antimonite mineralization located in the Avliya Village, Torul, Giimiishane Provence
on the NE Black Sea Tectonic Unit are in the Upper Cretaceous turbiditic series and related
to quartz-monzonitic rocks of Late Eocene. The study area is hydrothermally altered and ba-
sement rocks of the area consist of unmetamorphosed granitic plutons. These rocks are uncon-
formably overlain by an Early to Middle Jurassic volcaniclastic unit, which passes upward
to the Late Jurassic and Early Cretaceous massive carbonate platform. The Late Cretaceous
clastic unit begins with sandy limestones at the bottom and grades upward to red pelagic
limestone and then a turbiditic series consisting of sandstone, siltstone, marl and limestone,
conformably overlay this carbonate platform. All these units were cross cut by Late Creta-
ceous intrusions. The Eocene volcanic and volcaniclastic rocks overlie the Late Cretaceous
volcanic and/or sedimentary rocks with an angular unconformity and intruded by calc-alka-
line granitoids of similar age. There are many ore deposits, such as porphyry (?), skarn and
epithermal deposits in near vicinity of Avliyana antimonite mineralization. The Avliyana Sb
mineralization, which is dominantly controlled by NW-SE-striking tectonic lines, is usually
composed of quartz—stibnite veins with open space filling structure. In the petrographic and
XRD studies, illite, sericite, few muscovite, barite, calcite feldspar, quartz, epidote mineral
paragenesis is determined. The aim of this study is to determine the origin and physicochemi-
cal conditions of fluids that contribute to the mineralization. For this purpose, individual fluid
inclusions in quartz and barite from veins accompanying antimonite mineralization were exa-
mined by microthermometric techniques. Also the isotopic compositions of antimonite, quartz,
barite and calcite were analyzed.

The range of homogenization temperature (Th) values of the fluid inclusions in quartzs, pro-

ducts of alteration, is between 150 and 380 °C. This Th value indicates that the quartz formed
via hydrothermal solution as late hydrothermal process. The last ice melting (Tm-ice) values of
fluid inclusions in quartzes belonging to the alteration zone and the antimonite mineralization

changes between -15 and -0.2 °C. According to the Tm-ice values, the salinity of hydrothermal
fluids that is responsible for the alteration is also determined as 0.16-3.67 % NaCl equivalent.

The low salinity of the fluids indicates that the fluids would be dominantly meteoric in origin.

However, these meteoric fluids heated up approximately to 380°C by magma of Avliyana Plu-

ton via deep circulation. The heated meteoric fluids caused the hydrothermal alteration in the

pluton and surrounding rocks which pluton was intruded.

In scope of isotopic studies, part of the selected samples were crushed and then sifted. Indi-
vidual sulfide minerals with the grain size of approximately 40—60 mesh were extracted for
isotopic analyses. The grains were ultrasonically cleaned in alcohol and then handpicked to
a purity of more than 99% under binocular microscope. A representative suite of 5 sulfide and
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2 sulfate mineral separates were analyzed for sulfur isotopes. The overall 6**S data of sulfides
from the antimonite deposit show a range of -0.2 to 2.3%o for sulfide and 13.6 to 14.1%o for
sulfate. Oxygen and H isotopic compositions were measured for quartz, sericite, feldspar and
barite from the veins were also analyzed. 6'°0 data of silicate and barites show a range of 8.0
to 17.8%o. 0D data shows -90 to -175%o).

Considering fluid inclusion and stable isotope data such as S, O and H, low homogenization
temperatures and low salinities, suggest an ore-forming fluid dominated by meteoric water
and the sulphur in antimonite originated from magmatic sulphur contribution and sulphide
minerals in the country rocks.

Keywords: Antimonite mineralization, ore deposit, stable isotope, fluid inclusion, Giimiigshane
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