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Volkanojenik masif siilfit (VMS) bolgelerinde bugiine kadar tanimlanan iyi korunmus metal icerikli paleo-
hidrotermal ¢ikis bacalarina (chimney) ait bulgular oldukg¢a sinirl sayidadir ve az sayida bdlgeye 6zgiidiir. Dogu Pasifik
Yiikselimi, Galapagos Sirt1, Juan de Fuca Sirt1 ile Guaymas havzasi gibi gliniimiiz okyanus tabaninda olugsmus giincel
sicak su ¢ikig bacalarinin gostermis oldugu kimyasal ve mineralojik zonlanma ile dokusal &zellikleri detayli olarak
ortaya konmustur. Buna kargin fosil ¢ikis bacalarina ait bulgular ve detay ¢alismalar ise oldukg¢a sinirli sayidadir.

Dogu Karadeniz Bolgesi masif siilfid yataklarinda fosil hidrotermal ¢ikis bacalarma (chimney) ait pargalar
kirintili (klastik) cevherler igerisinde tanimlanmustir. Cevherlesmis bu masif siilfit sicak su ¢ikis bacalarinin ¢aplar1 2 cm
ile 8 cm arasinda degisir. Bacalarin duvarlarina ait pargalarin laminali yapisi belirgindir, boyutlar1 ise farkli olup genel
olarak birka¢ milimetre ile birka¢ santimetre arasinda degisir. Orneklerde zonlanmalarin varhg: dikkat ¢eker. Cayeli
Orneginin mineralojik analizleri yapildiginda distan ige dogru dort zonun varlig1 net olarak goriiliir. En dista pirit ve
sfaleritin egemen oldugu koyu gri renkli dig duvar tabakasi (A zonu) ve bu zonu igten ¢evreleyen kalkopiritin hakim
oldugu i¢ duvar tabakasinda (B zonu) sar1 renk hakimdir. B zonunu igten ¢evreleyen sfaleritin hakim oldugu i¢ duvar
tabakast C zonu olarak ayirtlanmig ve koyu gri renklidir. En i¢ kesimde ise genelde baritin doldurdugu D zonu yer alir
ve “merkezi ¢ikis kanali” olarak tanimlanir. Killik sahasindan derlenen iyi korunmus o6rnek distan i¢e dogru ii¢
tabakadan olusur. En igte barit ve fahlerz minerallerinin egemen oldugu koyu renkli bir merkezi i¢ duvar (C zonu) ve i¢
duvari saran kalkopiritin hakim oldugu sar1 renkli ara zon (B zonu). En dista ise pirit ve markazitin egemen oldugu dis
duvar tabakasi (A zonu) bulunur. Orneklerin ana ve iz element analizleri neticesinde ortaya ¢ikan kimyasal bir
zonlanmanin varlig1 mineralojik zonlanmay: destekler niteliktedir.

Tanimlanan paleo-hidrotermal ¢ikis bacalarmin mineral igerikleri incelendiginde baslica pirit, kalkopirit,
sfalerit, galenit, markazit, bornit, pirotin, kalkozin, kovellin, Ag-siilfotuzlar, barit ve kuvars minerallerinin yani sira
nadir olarak hessit, tellurobizmutit, wittichenite, altin ve elektrum saptanmistir. Laser ablation ICP-MS kullanilarak
yapilan analizler neticesinde ¢ikis bacalarmi yatay kesitleri boyunca sistematik bir iz element dagilim modeli ortaya
¢iktig1 gorilmiistiir. Pontidlerde tanimlanan ¢ikis bacalarinin mineral igerigi, dokusal o6zellikleri, alterasyon tiirii,
zonlanmalari, sekilleri ve olusum ortamlari agisindan gilincel ve paleo bolgelerde tanimlananlara gore yakin
benzerlikleri oldugu gozlenir. Farkli bolgelerde tanimlanmis bu ¢ikis bacalarinin asil farkliliklar1 olusum yaslaridir.
Pontidlerde tanimlanan ¢ikis bacalarina ait pargalarin kirintili (klastik) dogas1 ve fosil fauna ile birlikteligi bolgedeki
masif siilfid yataklarin deniz tabaninda olusumuna isaret eden en 6nemli verilerdendir. Diinyanin baska bolgelerinde
tanimlanmis giincel ve paleo ¢ikis bacalari agilma-yayilma (rift) ve oldukca derin denizel ortamlarin bir {irliniidiir. Cikis
bacalarinin mineralojik ve kimyasal 6zellikleri analiz edildiginde Dogu Karadeniz bolgesi masif siilfit tipi yataklar
olusturan metal igerikli sicak cozeltilerin ilksel sicakliklari ile icerikleri acisindan siirekli bir degisim igerisinde
olmuslardir. Metal tasiyan ¢ozeltilerin ilk sicakliklariin diisiik oldugu daha sonra sicakliklarin yiikseldigi ve son evrede
sicakligin tekrar diistiigli soylenebilir. Giincel ve paleo-¢ikis bacalarinin tanimlandigi bdlgelerin olusum derinlikleri
(1000?-3650 m), bu ortama 06zgili fosil fauna ile birlikteligi ve Pontid yataklarinin igerisinde bulundugu yan kayag
litolojilerinin (lavlar ve otoklastik fasiyesleri) biiyiik bir boliimiiniin patlamasiz olusumlu (non-explosive fragmentation)
dogas1 gbz oniine alindiginda Pontidlerdeki VMS yataklarmin oldukga derin denizel (> 1000 m) ve agilma-yayilma
(rift) ortaminda olustuklar1 sdylenebilir.
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In volcanic-associated massive sulfide districts (VMS), findings of well preserved metal-bearing paleo-
hydrothermal chimneys to date, are rather rare and restricted to very few regions. Chemical and mineralogical zoning
and textural features of modern hydrothermal chimneys formed on present-day oceans such as East Pacific Rise,
Galapagos Ridge, Juan de Fuca Ridge and Guaymas Basin, have been defined in detail, whereas, findings and detailed
studies on fossil chimneys are rather rare.

Fragments of fossil hydrothermal chimneys of Eastern Black Sea Region massive sulfide deposits have been
defined in clastic ores. Mineralized hydrothermal chimney fragments vary in diameter, from 2 to 8 cm. Fragments of
chimneys have discrete laminar structures and range from several millimeters to centimeters in size. Samples display
distinctive zoning. Based on mineralogical determination of Cayeli sample, presence of four zones, from the exterior to
the interior, are cleary observed. The outermost skin of black smoker chimney consist of dark coloured outerwall (zone
A) dominated by pyrite and sphalerite, and yellow coloured internal middle zone (zone B) dominated by chalcopyrite.
Inner zone, dominated by sphalerite is classified as Zone C and is dark gray coloured. Innermost part (zone D) is filled
by barite and termed “axial conduit”. A well preserved sample from Killik mine has three distinctive concentric zones
from interior to exterior across chimney walls. Dark coloured central axial conduit contain barite and fahlerz minerals
(zone C) and yellow coloured inner zone including abundant chalcopyrite (Zone B). The outermost wall of chimney
bears pyrite and marcasite (Zone A). The presence of chemical zonation revelead by trace elements analysis support
mineralogical zonation.

Chimneys consist mainly of pyrite, chalcopyrite, sphalerite, galenite, marcasite, bornite, pyrrhotite, chalcocite,
covellite, Ag-sulphosalts, barite and quartz with minor amount of hessite, tellurobismuthinite, wittichenite, gold and
electrum. Trace element zoning across chimney walls was analyzed using laser-ablation ICP-MS. The study has shown
systematic trace element distrubition patterns across chimneys. Pontide chimney fragments display mineral
associations, textures, alteration styles, zonations, geometries and geodynamic environments similiar to observed in
discovered hydrothermal vents forming on the modern sea-floors. Main differences of these chimneys determined in
different districts are due to ageing. Fragmental nature of the mineralized hydrothermal chimneys defined in the
massive ores of the deposits and fossil fauna assocation are the most important evidences indicating that massive sulfide
deposits were formed on paleo-sea floor. Modern and paleo-black smoker chimneys all across the world are the
products of the spreading centers and relatively deep-sea settings. Metal-bearing hydrothermal fluids which caused to
form Eastern Black Sea massive sulfide deposits have always been changed with respect to their temperatures and
contents. Each cycle of metal-bearing fluids started at lower temperatures, reached higher temperatures and declined to
lower temperatures again. The geologic setting of the chimneys (1000?-3650 m), fossil fauna association peculiar to this
setting and non-explosive fragmentation products of host rock lithologies (lavas and autoclastics) of VMS deposits
suggest that Pontide massive sulfide deposits formed on relatively deep-sea and spreading center (rift) setting.
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