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MADEN YATAKLARI OTURUMU

TURKIYE ALTIN YATAKLARINDA YENI BOYUTLAR
NEW DIMENSIONS FOR GOLD DEPOSITS IN TURKEY
M. Orhan OZKOCAK  Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

OZ: Cesitli jeolojik devirlerde yogun, bir magmatik ve yapisal evrim gegiren tilkemizde,, altin yataklarinin olusu-
munu saglayan, sanlar etkin bir sekilde ve bol sayida hiikiim stirmiistiir.

Bindirmeler, bindirme faylari, biiyiik fay zoulan, yitme ve carpisma zonlan, horst ve graben yapilan,
yogun yapisal evrimin baslica unsurlaridir.

Onemli tektonik hareketlere maruz kalan volkanik, entriizif ve jeotermal sahalar derinde 1s1 kaynag: ihti-
va ederler ve stireklilik arzeden onemli, bir yiiksek 1s1 akisina sahiptirler.

Bat1 Anadolunun Meojen,, Dogu Karadeniz Bolgesinin .Kratese, Eosen ve Oligosen yasl volkanik sistem-
leri 6nemli altin yataklari ihtiva eder. Kuzey Anadolu fay zonu. Glineydogu Anadolu, bindirme zoou. Bati.
Anadolu, Halay vb., horst ve graben yapilar epitermal altin yalaklarinin olusumuna cok elverigli 6nemli .sahalari,
teskil ederler.

Jeotermal sahalar, allin yataklarinin olusumunda boy ik. 6nem tagirlar. Son yillarda jeotermal kaynaklar,
petrol yalaklari ve altin yataklar1 arasinda yakin bir iligkinin bulundugu tesbit edilmistir.. Jeotermal sahalar disin-
da, petrol olusum ve birikimine elverigli yerler 1s1 akisinin ve jeotermal gradyanin yliksek olmasi, sicakligin
150° C'a kadar yiikselmesi nedeniyle allin yalaklarinin olusumuna elverisli ilave imkanlari teskil ederler.

Antimuun, arsenik ve civa yataklari, ultrabazik kayaglarda manyezit, talk, opal, kalseduan, kemererit,
uvarovit, snia.ragd.it, zeolit,, skapolit ve sepiyolit ile tezahtir eden hidrotermal alterasyonlar, petrol ve asfaltit sa-
halari, skarnlar, porliti bakir yataklar1 ve- plaserler alim aramalari i¢in 6Gnemli potansiyel sahalar1 olustururlar.

Sonug olarak epitermal allin yataklarinin olusum o. icin gerekli sartlar, cesitli jeolojik devirlerde volkanik
ve entruzifolaylar ile yogun teknik gelismlere maruz kalmis lilkemizde en. etkin bir sekilde ve ¢ok bol sayida ce-
reyan etmistir. Halen bu. etkinlik volkanik faaliyetlerin, en son. tezahiirleri, diinyaca, taninmig énemli jeotermal
alanlarimiz ve sik sik sahit oldugumuz depremlerle devam etmektedir Tiirkiye'nin magmatik ve yapisal evrimi,
mevcut cevherlerinin o6zellikleri ve diinyanin énemli altin sahalariyla benzerlik,, bugiine kadar bulunmusg altin ve
gliimiig yatak: ve zuhurlarinin disinda daha birkag yiiz yeni yatagin bulunabilecegini gostermektedir.,

ABSTRACT: Doring, geological periods,, Turkey has undergone intense magmalic and tectonic evolution and
important, epithermal conditions favorable to the formation of gold deposits have reigned.,. Western Anatolia.
Neogene, Eastern Black Sea Coast Cretaceous, Eocene and Oligocéne volcanic systems exhibit important gold
deposits., North Anatolian fault zone, Southeastern Anatolian thrusting zone, basin and range structures such as
Western Anatolia, Halay etc., antimony, mercury and arsenic deposits, geothermal, resources,, petroleum and
asphaltite deposits, various alterations in. ophiolites occuring with magnezite, talc, opal., chalcedony, kaemereri-
te, uwarovite, smaragdil, zeolite,, scapolite and sepiolite, skarns, porphyry copper deposits and placers constitute
important potential areas lor gold, exploration,,

In conclusion, intense magmatik and tectonic evolution reigned during geological periods in Turkey
which pursues; actually with important geothermal resources and fréquent earthquakes indicate that beside gold
and, silver discoveries to date, several hundred new deposits may be discovered yet in Turkey.
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HATAY YORESINDEKI BIRINCIL VE IKINCIL (PLASEM) ALTIM OLUSUMLARI

PRIMARY AND SECONDARY (PLACER) GOLD FORMATIONS IN HATAY DISTRICT.

Ali CEVIKBAS MTA Genel Mudiirliigli, Maden Etiid ve Arama Dairesi, ANKARA
Muzaffer SENOL  MTA Dogu Akdeniz Bolge Miidiirliigii, ADAMA

OZ: Bu calisma, Hatay ilinin giineybatisindaki Pliyo-Kuvaterner yash c¢okellerin icerdigi plaser altin olusumla-
nnin varligini ve nereden kaynaklandigini arastirmak amaciyla yapilmustir.

Hayal yoresinde bilinen altin damarlar, Kizildag Ofiyolit Kusaginin giineydogu kesiminde, Halay il
merkezinin yaklagik 11 km kuzeybatisinda yer almakladir.. Primer altinli cevher damarlarini olusturan eriyikler
metadiyabaz icerisine sokulan kuvars diyorit tarafindan getirilmis ve eriyikler' metadiyabaz icerisinde kiriklarda
-damar tipi cevherlesmeyi olusturmustur.

Plaser- altin, Miyoseo yash (Balyatagi Formasyonu) konglomeralar ile Pliyo- Kuvatemer yash, cokel bi-
rimler icerisinde gozleomekfedir. inceleme alaninda genellikle Kizildag Masifinden tiireyen konglomeralar
genis yayilimlar olusturmakladir. Pliyo- Kuvatemer yashi konglomeraler igerisinde- tesbit edilen altiniann
Kiseeik Koyliniin kuzeybatisinda bulunan Kiziltepe'deki primer altin damarlarindan kaynaklandigi, Akilli Cay
Biiylik ve Kiiclik. Karagay gibi dere yaiaklanudaki altinlarin ise genellikle Miyosen labao konglomeralarindan
kaynaklanmis olabilecegi dustintilmektedir.

Ikincil altin olusumlan Kizildag Masifinden beslenen derelerin Asi nehrine birlestigi alanlardaki akarsu
taracalannda bulunmaktadir. Yapilan ¢alismalar sonunda,, bu taracalarin malzemesini olusturan ve ofiyolit cakil-
larinin hakim oldugu konglomeralara! icerisinde altin tanelerinin zenginlestigi tesbit edilmistir. Konglomeraler
icerisinde yapilan bale caligmalart sonucunda alman orneklerin bir kisminda 5 ile 40 adet arasinda degisen, altin
taneleri saptanmuistir.

ABSTRACT: This research lias been made to search the existence and source of the placer gold formations in
Plio-Quaternary sediments, which was located in S W part of Hatay city.

Gold carrying' veins in Malay district are found in ophiol.it.hic belt which is located abount 11 km. NW of
Hatay City center, The solutions forming gold veins have been brought by quartz diorite which intruded, in meta-
diabases and the solutions .have been placed along the varius faults .and cracks which, were formed during intrusi-
on. *

Placer gold, are faund in conglomerates of Miosene age (Bal.yata.gi Formation) and Plio-Quaternary sedi-
ments. The conglomaretes which were derived from .Kizildag massive were spred on vaste areas The Plio-
Quaternary placer golds delected, in conglomerates were derived from, primary gold sourceses in Kiziltepe which
is located at NW of Kisecik village. Placer golds which aie found in alluvions of Akilli cay. Biiyiik and Kiigiik
¢ay were most probably derived form Miocene basal agglomerates.

Secondary gold deposits are found in terrace deposites of the setreams which drain Kizildag massive.
Placers are rich at the junction points of Ihese stream with Asi River... Gold grains are detected especially conglo-
merate levels of the terrace material of ihese streams. About 5 to 40 gold grains were found in the bate samples
of the streams.
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HATAY HORST VE GRABEN YAPISININ AMANOS DAGLARI ALTIN YATAK
VE ZUHURLARI

GOLD DEPOSITS AND OCCURENCES OF THE AMANOS MOUNTAIN RANGE IN
THE BASIN" AND RANGE STRUCTURE OF HATAY

M. Orhan OZ KOCAK Enecji ve Tabii Kaynaklar Bakanligi, ANKARA

OZ: Suriye sinirt yakininda Olii Deniz Rifii boyunca uzanan Amonos daglan 200 km uzunlugunda» 25 km ge-
nigligindedir.

Bu bolge esas olarak Ust Kretase ofiyolitleri, ii¢ fazli volkanikleri ve Alt Paleozioyik'ten Kuvaterner'e
kadar uzanan scdimanlerdan olusur. Ust Kretase yash bindirme, Tersiyer yagl, horst-graben faylanmasi ve Olli
Deniz Rifii, bolgenin ana yapisal 6gelerini teskil ederler. KKD-GGB yonli. Amanos daglan ile KD-GB yonli
Toros daglari, arasinda son derece kivrilmis Neojen sedimanlan yer alir.

Kizildag bindirmesi ve Hatay horst-graben faylanmasi yerel morfolojiyi sekillendirmis ve cogunlukla
Antakya-Karasu grabeni ile Amanos horstu arasindaki kenar zonuna ve bir miktar da borstun bat1 kenar zomina
yerlesen bolgesel allin cevherlegsmelerinin olusumunu etkilemistir., Kenar zonlannin disinda, alta, giimiig ve po-
limetaller belirgin bir sekilde azalmaktadir.. Bu bolgenin altin potansiyeli iki kategoride tezahiir etmektedir
Kisecik altin yatagi ve diger allin zuhurlari.

Kisecik allin yatagi, Antakyanin 14 km KB'sinda Amanos daglarinin GD kenarimda yer alir,
Cevherlesme faylar boyunca esas olarak diyabaz-diyorit "shitted" dayklarda ve brelesmis gabrolarda bulunur,.
Damar derinlikleri 400 m' ye kadar sondajlarla tesbit edilmistir. Altin pirit, kalkopirit ve arsenopirit icindedir> ok-
sidasyon /.onunda serbest altin mevcuttur. Halen % .1 Cu, % 5 As ve 4 gr/ton Au tendrlii 12 milyon ton isletile-
bilir rezerv tcsbil edilmistir.

Amanos da.glannin dogu. ve bat1 kenar zonlannda altin olusumuna elverigli onbesten fazla ilging potansi-
yel saha .saptanmustir. Bunlar yer yer realgar,, orpiment, kiikiirt, pirit,markasit, kalkopirit, kiiktrtli solar, silis ka-
buklar1 ve ppb mertebesinde timit verici jeokimsayal allin degerleri kapsarlar;.

Amanos daglan., cevherlesmelerinin siklik derecesi, ve konumu Nevada-pershing County-Humbolt
Range-Florida Canyon allin yataklarinin o6zelliklerini hatirlatir. Kizildag bindirmesi ve Hatay horst-graben fay-
lanmasindan olusan birlesik yapi, yine ayni sekilde, Nevada-Eureka County-Buckhorn altin ve giimiis yatagi ile
birlikle Aniler bindirmesi ve Buckhorn liorst ve graben faylanmasiyla biiylik benzerlik gosterir,

Amanos daglannui elverigli jeolojik, ozellikleri, ilgili altin cevherlesmeleri ve bunlarin diinyadaki diger
onemli, cevher sahalar ile benzerlikleri Hatay Bolgesinde daha ilave kaynaklarin bulunabilecegini gostermekte-
dir.

ABSTRACT: The Amanos range,, situated near' the border between Turkey and Syria along Dead Sea. Rift, is 2,5
km wide and 200 km long.

This region consists of essentially Upper Cretaceous ophiolites there phased volcanics and Lower
Paleozoic to Quariernary sediments. Upper Cretaceous Kizildag thrusting. Tertiary basin and range faulting and.
Dead Sea Rilt are major structural elements of lhe region. Between Amanos range oriented NNE-SSW and
Taurus mountain chain striking NE-SW exist dramatically folded Neogene sediments.

Ki/1ldag thrusting and Halay basin and range faulling have shaped local gold mineralizations mostly pro-
ximal to the Aniakya-Karasu graben, Oulside the boundrics of the graben, gold and silver as well as the base me-
tals decrease obviously. Two categories of gold potential are gold deposit of Kisecik and gold occurrences.

Kisecik deposit is situated 14 km NW of Antakya on the SE border of the Amanos range,, Gold minareli-
zation occurs along the faults in brecciated gabbros and in ihe diabase diorite "shitted" dikes. Gold is found in
pyrite, chaieopvrite, arscnopyrile and accompanied by hematite, sphalerite and quartz; free gold is present in the
oxidation zone, An exploitable reserve of 12 million tonnes has been calculated in one section with an average
grade of 1 %Cu. 5 % As and 4 gr/tonne AL,

More than fifteen intere.sti.gn areas for gold are reported in the Amanos range,, mostly situated on. the bor-
ders of the range and comprise very often realgar, orpiment, sulfur, pyrite,, marcasite chalcopyrite, sulfurons
water and. sinters,

Favorable geological features of the Amanos range and related gold minarelizations and similarities with
other important mineralized areas in the world indicate that larger additional potential resources may exist in the
Hatay region of Turkey
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ANADOLU'DA KALAY VE ESKi YERALTI KALAY MADENCILIGI
TIN AND ANCIENT UNDERGROUND TIN MINING IN ANATOLIA
Ergun KAPTAN M.T.A. Gene! Mudiirliigli, Tabiat Tarihi Miizesi, ANKARA

OZ: Anadolu'da giiniimiizde kalay minerallerinin saptanmasina karsin, ekonomik kalay yataklarinin varlig
heniiz belirle.oemeini.ssir. Halbuki, uygarliklar tilkesi Anadolu'da kalay glinimiizden 5 bin yil 6nce bir alasim
maddesi olarak kullanilmigtir. Sozii edilen milattan 6nceki donemlerde ise Anadoluda igletilebihnis kalay yatagi-
nin, var oldugu ancak son yillarda yapilan jeo-arkeolojik arastirmalarla belirlenebilmistir.

Anadolu'da, muhtemel kalay zuhuruna iligkin ilk ve en eski yazili belge 1868 yilina aittir., Haber niteligin-
deki bu ilk bilgiler Royal Geographical Sociely'de verilmistir. Kalay zuhurunun Hozat'in (Tunceli) kuzeydogu-
sundaki Tilek koyii yoresinde oldugu belirtilmistir.

Bilinen, ilk resini anistirma Osmanli imparatorluk donemine rastlamaktadir. Bu ilk ruhsath kalay arama-
lart 1899 yillarina ait olup Guimele koyti (Eskisehir) yoresinde yapilmistir.

Cumbhuriyet doneminde, yukarida deginilen iki ayr1 bolgedeki muhtemel kalay zuhuruna yonelik aramala-
ra 1932-1939 ve 1940-1941 yillarinda da devam, edilmistir. Ancak beklenen olumlu sonuclar alinamamustir..,

Ankara-Hiiseyingazj, Karaptirgek yoresinde 1939-1940 yillarinda olumsuz sonuclanan kalay aramalari
yapilmistir.

Karakcban-Divrigi Efendi deresi (Sivas) arasindaki yorede 1960-1961 yillarinda yapilan arastirmalar sira-
sinda alinan Orneklerde ise kasi terhin var oldugu saptanmistir. Fakat kalay tenorlerinin dusiik oldugu belirlen-
mistir.

Anadolu'daki muhtemel kalay yataklarinin saptanmasina katki saglayacak bir diger arastirmada 1.973-
1974 yillarinda, 43 adet eski maden clirufu deposu ile yoresinde yapilmistir. Ancak eski kalay metaliirjisine ait
cliruflara. rastlanamamustir.

Kinklareli, Kof¢az-Burgaz yoresinde 1975 yilinda yapilan ¢aligmalarda tesadiifen pegmatit icinde 1 cm3
iriliginde kasile1i1 bulunmusgtur. Fakat gliniimiize degin sozii edilen yorede bir aragtirma'yapilmamustir.

Kalay minerali stanni!, lilkemizde ilk dela Bursa-Keles, Sogukpinar madenbelenitepe'de 1979-1980 yilla-
rinda saptanmustir.

Anadolu'da starin it igeren, .ikinci cevherlesme ise 1985-1986 yillarinda Bolkardag'da saptanmustir. 'Kalay
icerikli ¢cinko-kursun cevherlesmesinin bulundugu bu yer, Bolkardagi'nda 1740 m, kotunda Sulucadere mevkiin-
dedir. (Nigde- Ul y kisla, Ciitelmn).

Tiurkiye'de ilk bulgulanan ve simdilik tek. eski yer alti kalay isletmesi Nigde-Camardi Celaller koyi
Santuzla (Kesici) mevkiindedir. Sozi. edilen galeriler kompleksinin ilk igletme tarihi giiniimiizden 5 bin yil 6n-
cesini kapsamaktadir.

Celaller koyii., Sarituzla (Kesfe.l) I galeriler kompleksinin yaklagik 1 km.-kuzeydogusundaki Mine Dami
mevkiinde 1991 yilinda bir baska eski maden, sahasi bulunmustur. Mevcut verilere .gore muhtemelen kalay islet-
meciliginin yapilmis oldugu ikinci buluntu yeridir.

Bundan baoyle tarihi bilgi, belge ve buluntulars, yeni maden yataklarinin bulunmasi icin yapilacak maden
jeolojisine yonelik arastirmalara .¢ok daha yeni boyutlar kazandiracaktir.-

ABSTRACT: Today, although lin minerals have been determined, feasible tin deposits have not been found in
Anatolia yet However; tin was used as an alloy material five thousand years ago in Anatolia which is .an ancient:
civilization country. In recent years, exisianee of ancient tin deposits was determined by means of geo-
archaeological researches,.

The first and oldest written document which, includes possible tin formation is dated 1868.. These infor-
mations that are just as news were give» by the Royal. Geographical Society. This tin formation is in northeast of
Hozat (Tunceli). It is close to the village of Tilek.

The known first scientific exploration is in the period of Ottoman Empire. This first permitted tin explo-
rations were in the village of Glimele (Eskisehir) in 1899. Explorations were carried out in the possible formait-
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oo areas mentioned above in the period of 1932-1939 aod 1940-1941, but the expected positive results were not
obtained. Tin explorations ended op with the negative results were done io Karapiir¢cek, Ankara- Hiiseyingazi io
the years of 1939-1940.

Exislan.ee of cassiterite mineral was determined, in ihe samples taken doling the explorations in the area
that is between Karakeban-Divrigi Efendi river (Sivas) in the years of 1960-1961, but. the grade of tin was low.
The other research with ihe aim of&dding the informations to explore the possible tin deposits io Anatolia was
performed by slodyiiig 43 ancient slag deposits in that districh in the years of 1973-1974, but. any tin slag that is
reso.lt of ancient metallurgical- treatments was not determined.

A cassiterite mineral about 1 cm.3. was; accidental y found in pegmetlte formations during the exploration
works in Kirklareli, Kofca.z-By.rgaz, area, but. any research work has not been done: in the mentioned area yet.,,

Stannit that is a tin mineral, first time in this country was: found io Borsa.~Keles,, Sogukpinar
Madenbelenilepe in the years of 1979-1980., The second ore deposit bearing stannit mineral in Anatolia was
found in Bolkardag in 198,5-1986. The lead-zinc ore formation bearing tin is in Sulucadere area in the height of
1740 m. in Bolkarclag (Nigde-Ulukisla, Ciflehan).

The first Found and only ancient underground tin. mining in Turkey is in. Santuzla Celaller village,
Nigde-Camardi. The mentioned underground mining covers five thousands years ago. another mining area in
Mine Dami area that is in 1 km. north-east of Celaller village Santuzla was found in 1991. That is possibly the
known second ancient fin mining.

In the future, historical informations, documents and, ancient mining remainders will create new dimensi-
ons for mining geology in order io explore new ore deposits.
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AFYON-BAYAT- DOGLAT VOLKANIK SAHASI ALTINLI ANTIMUAN YATAGI
GOLD-BEARING ANTIMONY DEPOSIT OF AFYON-BAYAT-DGOLAT VOLCANIC AREA, TURKEY
M. Orhan OZKOCAK Enerji ve Tabii Kaynaklar Bakanligi, ANKARA

OZ: Doglat anlimuan yatagi, Afyon'un 45 km E'NFsunda Bayat yakiinda yer alir. Bolge Paleozoyik mikasist-
ler, mermerler ve Neojeo volkanik, kayaclardan (Andezit, dasit ve tuf) olusur* Mermerler,, mikasistler ve cevher-
lesme tizerinde yer alirlar.

E-W yonlii., 80° N egimli, 500 m genislik ve 2 km goriiniir uzunluktaki biiyiik bir fay zonu ile temsil edi-
len cevherlesme sahasi silislesmis mermerler ve bilyiik bir kuvars damar ile Saphane Dagi'ndan gecerek batija
dogru uzanir. Doguda fay zonu boyunca 1600 in rakimindan 1535 m'ye kadar oksit alterasyon zonu devam eder.
1535 in'den asagiya dogru 100 m kalinhiginda masif silis sapkast ve bundan sonra gri renkli indirgenmis alteras-
yon zonu yer alir. 1500 m'ele yeralt1 su tablasi bulunur.

Oksit alterasyon zonu san-kirmizi renkli, ¢ok kinkh ve kolayca ufalanabilir olup Sb oksit, (stibikon.it),, li-
monit, kaolin.it, mermer parcalari, kuvars blok ve adeseleri, tabanda antimuan stilfiir icerir» Masif silis sapkasi,
bresik yapilar, 'bosluklar, acik kirklar.,, kiiciik kuvars, kristalleri, pirit kristal., damarcik ve topluluklar1 ve nadir
ince taneli altin agregalarindan olusur, Gri alterasyon zonu karbonlu malzeme,, kuvars damarlari, serisit, illit, ku-
vars, pirit, kalsit, ince taneli allin agregalari, siyah giimiis satihlar1 ve nadir kiiciik sfalerit taneleri icerir.

Oksidasyon zonu tavandan tabana-0,,5 gr/ton,, 5 gr/ton ve 14 gr/ton Ag, ortalama % 3.41 olmak tlizere %
10, % 2 ve % 0.81 Sb, ortalama 118 ppb Au ihtiva eder.

Sonug olarak, hidrotermal sivilar muhtemelen redox sinirinda su tablasina raslamig ve kaynamaya basla-
mustir; kaynama,, soguma, karisina,, azalan sicaklik ve toplam kiikiirt, alan Ph gibi degisen termodinamik,
sartlarin sonucu olarak, Au. Ag, pirit ve karbon ¢okelmistir. Buhar' faz1 yukariya ¢ikarak kiigiik bir miktar altin
ve glimis ile birlikte Sb siilflirleri olugturmustur. Hidrotermal sivilar metamorfik sistleri indirgemis gri zona. do-
niistiirmiistiir, kaynama sonucunda yiikselen £bS, ifoSO”e doniigmiis, yogun ve yaygin bir asit 6zlitlemesine
sebep olarak' antimuan stilfliriin, tamamen antimuan okside,, piritin ise limonite doniismesini saglamis ve nihayet
oksit alterasyon zonu olugmustur.

ABSTRACT: Antimony deposit of Doglat is situated 45 km ENE. of Afyon, near Bayat. The area consiste of
Paleozoic micaschists. marbles and. Neogene volcanic rocks.

Mineralized area, represented, essentialy by a big fault zone trending E-W, dipping 80° N, about 2 km
long and 500 m wide,, explored by a drilling program of 2000 m, consists of a red-yellow colored, very fractured.
and friable alteration zone in the upper part, a massive silica cap of about 100 m thickness and a gray colored
reduced alteration zone in lower part. Redox boundry occurs in the upper part, of the massive silica cap where
appears the water table.

The oxide alteration zone consists of Sb oxide (Stibiconit), limonite, Jkaolinite, marble fragments, quartz,
lumps and lenses.. Massive silica cap comprises brecciated structures, cavities, open fractures,, small enhedral qu-
artz crystals, pyrite and rarely, free gold. Reduced gray alteration zone is composed of carbonaceous matter,, se»
licite, illite, quartz,, pyrite, calcite,g old, silver and sphalerite.

From the uppermost part of the oxidation zone to the floor of the big open pit, silver grades 0,5 gr/ton, .5
gr/ton and 14 gr/ton; antimony 10 %% 2 % and 0.81 % with average of 3.41 %.. Big sample representing the oxide
alteration, zone assayed 118 ppb Au,.

Hydrothermal solutions seem to have encountered, the water table: in the redox. boundry and to have boi-
led; precipitation of gold, silver, pyrite and carbon occured as a result, of changing thermodynamic conditions.
Vapor phase ascending upwards gave antimony sulfide with small amount of gold and. silver.





