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Mastra Au-Ag yatagi, Glimiigshane’nin kus ugusu 5 km kuzey batisinda, demirkaynak kdyiiniin yakinlaridadir.
Eosen yash andezitik bilesimli volkanik ve volkanoklastik kayaglarmm yogun oldugu bu sahada, cevher baslica K50-
70°B dogrultulu ve 65-80° KD ya egimli bir fay zonu i¢ine yerlesen kuvars damarlarindan olusmaktadir. Damar sistemi
dogrultu boyunca yaklasik 2,5 km uzunlukta ve birkag cm den 5m ye kadar degisen kalinlikdadir. Bu damar zonunda
baglica kloritlesme, karbonatlagma, epidotlagsma, serizitlesme, silislesme ve killesme ile temsil edilen bir hidrotermal
alterasyonlar vardir. Mineralojik ve kimyasal ¢alismalar, bu alterasyon zonunun, cevher zonuna goére en distan ice dogru
a) propilitik, b) arjillik-serizitik ve c) silislesme seklinde oldugunu gdstermektedir. Propilitik zon kendi iginde en dista
kloritlesme-killesme+karbonatlagsma, arjillik zona dogru gidildik¢e karbonatlasma-killesme+kloritlesme seklinde
goriilmektedir.

Zirkonun hareketsiz element olarak davranis sergiledigi Mastra Au-Ag sahasinda, yapilan kiitle degisim
hesaplamalari ile tiim alterasyon birlikteliklerinde hidrotermal ¢6zelti-kayag etkilesimi sonunda ilksel bilesime gore
altere kayaglarda kiitle artisinin gergeklestigi belirlenmistir. Propilitik zonun en dig kesiminde bulunan kloritlesme-
killesmetkarbonatlasma zonunda 30 g/100g, arjillik zona dogru gidildikge karbonatlagma-killesmezkloritlesme
zonunda 42,01 g/100g, arjillik zonda 25,17 g/100g ve silislesme zonunda 4156.88g/100g kiitle artis1 hesaplanmistir. Bu
hesaplanan kiitle artislarinda, en yiiksek artislar kloritlesme-killesmetkarbonatlasma zonunda Si, Al, Fe, Mg ve K
elementlerinde, karbonatlagma-killesme=+kloritlesme zonunda Fe, Mg, Ca ve K elementlerinde, arjilik zonda Si, Al ve K
elementlerinde ve silislesme zonunda ise Si, Al, Fe ve K, elementlerinde olmustur.

Altin, glimiis, pirit, sfalerit, kalkopirit, fahlerz, galen ana mineraller; dijenit, kovellin/kalkozin, azurit, malakit,
hematit ve limonit ikincil mineraller; kuvars, barit, adularya, kalsit, ankerit, seriizit, jips, serizit ve kil mineralleri ise
gang mineralleridir. Bu mineral parajenezi epitermal sistemler ile uyumludur. Bu minerallerden 6zellikle adularya,
kalsit, ankerit, kuvars ve altin birlikteligi, diisiik stlfiirlii epitermal yataklar i¢in karakteristik 6zellikler arasindadir.
Kuvars, cevherin 6zelligi geregi en yogun bulunan gang minerali olup, damarlarin ana mineralini olusturmaktadir.

Pirit, sfalerit, galen ve kalkopiritten elde edilen [1**S degerleri genel olarak -1,7%o ile —6,2%0 gibi dar bir
aralikta degismektedir. Bu degerler kiikiirt kaynaginin magmatik oldugunu gostermektedir. Kuvars ile dengede olan
¢ozeltilerin [1"*O degerleri +4,5%o ile +6,2%o arasinda, killer ile dengede olan ¢ozeltilerin [1'%0 degerleri +5,8%o ila
+9,8%o arasindadir. Tiim bu degerler hidrotermal etkilesimi saglayan ¢6zeltinin baskin olarak magmatik kokenli
oldugunu ve muhtemelen ¢ikis kanallar1 boyunca temel kayaglarla etkilesimde kalarak 'O bakimindan zenginlestigini
gostermektedir.

S1vi kapanimlardan maden yataginin genis bir sicaklik araliinda (113-390°C) olustugu anlasilmigtir. Kiikiirt
izotop jeotermometresi yardimryla, siilfiirlii mineral ciftlerinden ii¢ farkli sicaklik degeri elde edilmistir (T,: 147+15°C,
T»: 2874+21°C ve, T3: 365+28°C). Kuvars ve kil minerallerinden yapilan oksijen izotop jeotermometresi de bu mineraller
i¢in ortalama 348,5°C’lik bir olugum sicaklig1 gostermektedir.

Silis ¢okelim sartlarina bagli olarak kuvars damarlarinda ¢ok farkli tiirlerde biiyiime, yeniden kristallenme ve
ornatim dokulart gelismistir. Diger doku tiirlerinin yaninda, 6zellikle bosluklu, bresik, kokard ve tarakli dokularin
varlig1 kuvars damarlarinin epitermal kosullarda olustugunun gostergesidir. Kuvars, kalsit, barit ve K-feldspat bilesimli
bir mineralojiye sahip olan orneklerde kafes dokulu kalsitler, damarciklar halinde kuvars ve adularya ile siilfuirlii
minerallerin varlig1 dogrudan hidrotermal ¢dzeltinin kaynadigmin gostergesidir. Ozellikle kafes dokulu kalsitin varlig,
buna adularya ve altin zenginlesmesinin eslik etmesi de epitermal olusum kosullarmi destekleyen bir diger delildir.
Ciinkii bu birliktelik ve dokusal 6zellik epitermal ortamlarda hidrotermal kaynamaya, isaret etmektedir. Ayrica bu
zonlarda bresik dokularin gézlenmesi de kaynamayi desteklemektedir. Dolayisiyla, alterasyon, cevher mikroskobisi, sivi
kapanim ve izotop calismalari neticesinde Mastra Au-Ag madeninin adularya—serizit tip bir epitermal sistem oldugu
agiktir.
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Mastra Au-Ag deposit is situated near Demirkaynak village, five km’s to the northwest of Giimiishane. In this
area, which is covered mainly by andesitic volcanics and volcaniclastic rocks of Eocene age, the ore zone is composed
of quartz veins within a fault zone striking N50-70°W and dipping 65-80°NE. The veins are about 2,5 km’s long and a
few cm’s to 5 m’s wide.Hydrothermal alteration is represented mainly by chloritisation, carbonatisation, epidotisation,
sericitisation, silicification and clay alteration. These alteration minerals are found in different combinations, and form,
from the outer zones to iner zones of the deposit, a) propilitic alteration zone, b) argillic alteration zone, and c)
silicification zone. The propilitic zone varies in composition and is made up mainly of chlorite and clay minerals, and
carbonates to a lesser extent at the outer zones, and carbonates and clay minerals, and chlorite to a lesser extent at the
inner zones.

Mass change calculations applied to the Mastra deposit, during the formation of which Zr behaved as an
immobile element, indicate that hydrothermally altered rocks were subjected to mass and volume increases as a result of
hydrothermal fluid and rock interactions. The mass and volumetric changes in the outer zone of the propilitic alteration
zone, represented by chlorite-clay minerals+carbonates, are about 30 g/100g. Towards the inner zones aproaching the
argillic zone the change goes up to 42,01 g/100g. The argillic zone displays a volumetric change (25,17 g/100g) similar
to the outer propilitic zone. The highest changes are estimated in the silicified zone, the center of the alteration halo, and
is 4157 g/100g. Silica, Al, Fe, Mg and K are the elements with the highest positive changes in the outer propilitic zone,
Fe, Mg, Ca and K in the inner propilitic zone, Si, Al and K in the argillic zone, and Si, Al, Fe and K in the silicified
zone.

Native Au, Ag, pyrite, chalcopyrite, sphalerite, sulphosalts, galena, digenite and covellite/chalcosite are the
main ore minerals, and quartz, barite, adularia, calcite, serusite, gypsum, hematite, limonite, sericite, and clay minerals
are the gangue minerals. This mineral assemblage indicates epithermal conditions. Adularia, calcite, ankerite,
quartz and gold assemblage are characteristic for low-sulfide epithermal deposits. Quartz is the most abundant of
the gangue minerals and the main constituent of the veins

[1*S values from pyrite, sphalerite, galena and chalcopyrite range from -1.7%o to — 6.2 %o. These values are
indicative of magmatic origin. [1'0 values of hydrotermal fluid, which are in equilibrium with quartz, are between
+4,5-+6,2%o. Hydrotermal fluids in equilibrium with clay minerals have [1'*O values ranging from +5,8 to +9,8%o.
These values suggest that the hydrothermal fluids giving rise to such chemical changes are dominantly of magmatic
origin, and are somewhat enriched in *O as a result of interaction with the country rocks during their ascent.

Results of fluid inclusion heating experiments put forward a wide temperature interval of 113-390°C. The
sulphide mineral pairs considered to be in isotopic equilibrium showed three different temperature for their formations
(Ty: 147£15°C, T,: 287+21°C and Ts: 365428°C). The isotopic equilibrium temperature obtained from the oxygen
geothermometry based on quartz and clay minerals were determined to be 348,5°C on average, similar to T3.

Due mainly to the conditions of silica precipitation, various types of crystallisation, growth and replacement
textures are present in the quartz veins. Among these are brecciated, cocard, comb and void-filling textures which
reflect epithermal conditions. The presence of lattice-textured (or bladed) calcite, adularia and gold enrichment is an
additional evidence for this, and also indicate that boling of hydrothermal fluid took place which is highly likely to be
the main reason for mineral precipitation. All the findings shown above denote the features of an adularia-sericite type
epithermal system for the Mastra Au-Ag deposit.
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