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Listvenitler ofiyolitik komplekslerdeki serpantinlesmis ultramafik kayaglarin karbonatlagmis ve ¢esitli
oranlarda silislesmis esdegerleri olarak tanimlanmaktadir (Buisson ve Leblanc, 1985). Bu alterasyon
triinii olusumlar altin prospeksiyonu i¢in hedef kayag niteligi tasimaktadir. Tiirkiye’deki listvenitlerde
ekonomik olarak isletilebilecek diizeyde bilinen tek altin yatagi Eskisehir ili Sivrihisar ilgesi Kaymaz
Koyli’'nde bulunur. Bu yatak ortalama 6,04 gr/ton tendrli ve 974 bin ton rezervlidir (Gdzlem Dergisi
2000). Diger sahalardaki listvenitlesmelerde (Bursa-Orhaneli, Eskisehir-Mihaligcik; Usak- Muratdag,
Kars-Kagizman, Sivas-Divrigi, Erzincan-Kizildag, Erzurum-Narman, Isparta-Sarkikaraagag, Malatya-
Hekimhan, Bitlis-Mutki) altin ve diger metal igeriklerinin, kiigiik zenginlesmeler disinda ekonomik
onemleri yoktur. Bu ¢alismada Van Golii dogusu ve giineyinde, ofiyolitik kayaglara bagli serpantinlesmis
zonlarda gozlenen listvenitler jeolojik ve jeokimyasal olarak incelenmis ve listvenitlere bagli olasi altin
zenginlesme yerlerinin ve 6zelliklerinin belirlenmesi amaglanmistir. inceleme alani cografik olarak Van
Go6lii’niin dogusunda ve giineyinde olmak {izere iki ayr1 alan1 kapsamaktadir. Burada gozlenen listvenitler
sarimsi-krem, sarimsi-kahverenkli olup, serpantinitlesmis ofiyolitik kayaclar, kirectaglar1 (Eosen-Kretase)
ve rekristalize kirectaglart (Paleozoyik), spilitik bazalt (Kretase) ve meta-lav tiirii gecis kayaclariyla
dokanaklar1 bulunmaktadir. Listvenitlesmeler genel olarak D-B uzanimli olarak bulunmakta ve yer yer
serpantinit kiitlesi icinde mercekler seklinde goézlenmektedir. Sinirli kiriklarla iliskili olan listvenitler
metal igerigi agisindan herhangi bir zenginlesme gdstermemektedir. Ancak akigkanlarin kolayca hareket
edebilecegi, makaslama tektoniginin ve bindirmenin iyi gozlendigi alanlardaki listvenitler icinde Au,
Ag, Cu, Sb, Zn ve Pb metalleri agisindan yer yer zenginlesmelerin varligi belirlenmistir.

Listvenitlerin ana bilesenlerini dolomit/ankerit kuvars, kalsedon, az miktarda kalsit, manyezit, klorit,
fuksit ve opak mineralerden manyetit, pirit, hematit ve kromit olusturmaktadir. Listvenitler SiO, ve CaO
artis ve azaligina gore Tip I ve Tip II olarak ayrimlanmistir. Silisce zengin olanlar tip I, karbonatca zengin
olanlar ise tip II olarak adlandirilmistir. Metal bakimindan zenginlesmis listvenitlerde birincil cevher
mineralleri olarak tetraedirit, kalkopirit, galenit, pirit, millerit, sfalerit, arjantit, kalkosin ve manyetit tesbit
edilmistir. Kovellin, malakit, azurit, anglezit, seruzit, violarit, bindhemit ve limonit yiizeysel oksidasyon
kosullarinda ikincil olarak olugsmuslardir. Parlatma kesitlerinde tetraedirit iginde nabit altin gézlenmistir.
Damlaciklar seklindeki nabit altinin en biiyligli yaklasik 25 mikrondur. Kanada Chemex laboratuvarinda
yapilan analizlerde en yiiksek 0,26 ppm Au degeri elde edilmistir. Ayn1 6rnek, 7160 ppm Cu, 483 ppm As,
1115 ppm Cr, 1425 ppm Ni, 68 ppm Co, 2120 ppm Pb ve 1135 ppm Zn igerir. Listvenitler serpantinlesmis
ultramafik kayaglarin silislesmesi ve karbonatlagsmasi esnasinda major oksitlerden MgO, Fe,O; ve ALO;
bakimindan tiiketilirken, CaO, CO, ve H,O ‘ca zenginlesmistir. SiO, (n= 31, ort=% 27.76) tiim &rneklerin
ortalama degerine gore azalma gosterir. Eser elementlere gore listvenitlerin Cr, Ni ve Co degerleri
serpantinitlere gore tiiketilmisken, Au, Ag, Cu, Zn, Sb, As, Ba, Sr ve Pb elementleri bakimmdan
zenginlesme gostermektedir. Listvenitlerdeki Au, As ve Cu elementlerinin normal olarak iist manto
peridotitlerinden itibaren zenginlestikleri 6ngoriilmektedir (Buisson ve Leblanc, 1985). Zn metalinin ¢ok
yiiksek degerlere ulasmamasi (~1000 ppm) ve kesitlerde sfaleritin kalkopirit ile kenetli olarak gézlenmis
olmast Zn metalinin Au, As ve Cu ile birlikteligine ters diigmemektedir. Pb ise kitasal kabukta
zenginlesme gosteren bir metal elementidir. Inceleme alanindaki listvenitlerde Pb’ nin % 1 den daha fazla
oranda bulunmasi ve kismen potasyumla birlikte pozitif artist Pb metalinin biiyiik olasilikla benzer



kanallar1 kullanarak kitasal kabukla iligkili derindeki gen¢ magmatiklerden tiireyen c¢ozeltilerden veya
muhtemelen Bitlis Masifi metamorfitlerinden ¢oziinen elementlerden tiiremis olmalidir. Sonug olarak
cevherlesmenin listvenitlere bagli gelismis polimetalik karakterde bir zenginlesme oldugu sdylenebilir.
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ABSTRACT

Listwaenites are described as silicified and carbonated rocks from decomposion of serpentinized
ultramafic rocks in ophiolitic complexes (Buisson ve Leblanc, 1985). These type of rock alterations are
known to be a good prospecting target for gold exploration. Kaymaz Village deposit, located at
Eskisehir-Sivrihisar province, is the only known listwaenite type deposit in Turkey with 6,04 gr/tone
grade and 974.000 tone reserve which can be mined economically and profitably (Gozlem Dergisi 2000).
Other listwaenites in Turkey, which do not contain any significant gold except some local enrichments,
are observed in Bursa-Orhaneli, Eskisehir-Mihali¢gik; Karacakaya, Usak- Muratdag, Kars-Kagizman,
Sivas-Divrigi, Erzincan-Kizildag, Erzurum-Narman, Isparta-Sarkikaraagag, Malatya-Hekimhan, Bitlis-
Mutki areas. The main purpose of this study is to determine the geologic and geochemical characteristics
of listwaenite and investigate gold enrichment zone in the listwaenites located in eastern and southern
parts of the LakeVan . The study area geographically covers two separate parts in east and south of the
Lake Van. Yellowish-cream and yellowish-brown coloured listwaenites in the serpentinized ultramafic
rocks are observed at contacts with limestone (Eocene- Cretaceous), recrystalized limestone (Paleozoic),
spilitic basalts (Cretaceous) and metamorphosed lavas type transition rocks. Listwaenites lies generally
in E-W direction and show lensoid type geometries in serpentinite. No other metal enrichment is
detected in the listwaenite where very limited cracks and joints systems exist. In listwaenite, conduits for
easy fluid movement sites and sheared and thrusted zones are detected for Au, Ag, Cu, Sb, Zn and Pb
metal enrichement.

The liswaenites are composed of mainly of dolomite/ankerite quartz, chalcedone, with less amount of
calcite, magnesite, chlorite, fucsite, magnetite, pyrite, hematite and chromite. Listwaenites are divided as
Type I and Type I, according to the increase or decrease of SiO, and CaO content. Silicified rich
listwaenites are named as Type I, carbonatized rich listwaenites as Type II. The main primary ore
minerals observed in enriched listwaenite are tetrahedrit, chalcopyrite, galena, pyrite, millerite,
sphalerite, argentite, chalcosine and magnetite. Covvelite, malachite, azurite, anglezite, cerusite,
violoarite, bindheimite and limonite are formed as secondary minerals in the supergene zones. Native
gold observed only in tetrahedrite and polished sections. Dropled shaped native gold is observed
maximum in 25 microne size. All analayses were done in Canada in Chemex laboratories. Highest value
for Au from the analaysed samples is detected as 0,26 ppm. The same sample contain with 7160 ppm
Cu, 483 ppm As, 1115 ppm Cr, 1425 ppm Ni, 68 ppm Co, 2120 ppm Pb ve 1135 ppm Zn value.
Listwaenites are depleted in MgO, Fe;O; ve ALO; , and enriched in CaO, CO,ve H.O compared to
serpentinite. SiO, (n= 31, avarage=% 27.76) content are also depleted according to the all avarage
sample. Cr, Ni and Co content of the listwaenites are depleted according to the serpentinite, but enriched
in Au, Ag, Cu, Zn, Sb, As, Ba, Sr and Pb contents. Au, As and Cu elements in listwaenite are normally
enriched from the Upper mantle peridotites (Buisson ve Leblanc, 1985). Zn metals are in very limited
content (~1000 ppm) and accompany with chalcopyrite explain that Au, As and Cu assamblages are in
equbilirium. But, over % 1 content of Pb metal enrichment related with continental crust, and also
positive corellation with potassium indicate that Pb metals are used to same channels are related with
the deeper young magmatic or probabaly mobilized elements from the Bittlis Massive metamorphics.
Metal assamblages of listwaenite zone indicate that mineralisation shows polymetallic character.
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