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FACTORS CONTROLLING GOLD DEPOSIT, KUPFERSCHIEFER TYPE
IN POLAND AND TSAGAAN TSAKHIR UUL IN CENTRALNA MONGOLIA

Two different types of gold deposit are discussed in the paper. The first one is a famous, World class,
Kupferschiefer type deposit, located in the SW Poland that hosts pollymetalic mineralization. The second one is
mesothermal-epithermal gold deposit - Tsagan Tsakhir Uul in Central Mongolia.

KUPFERSCHIEFER TYPE DEPOSIT

The copper deposit was described in over 600 papers
and books, e.g. Haranczyk (1972); Kucha and Pawli-
kowski (1986);, Vaughan et al. (1989); Oszczepalski
1999; Piestrzynski (1996a, b, 2007, 20084, b). The mi-
neralogy of this deposit was described in detailes by
(Piestrzynski, 1996, 2007; Pieczonka and Piestrzynski,
2000, 2006; Pieczouka et al., 2007). In general, sulphi-
de copper mineralisation transgresses all sediments clo-
se to the Lower-Upper Permian border. The Kupfers-
chiefer organic shale contains the highest metals con-
centrations, however i.e. the Permian Weissliegendes
sandstone that overlies Rotliegende sandstone, host the
biggest Cu-Ag reserves.

Gold deposit was discovered in 1994 during routine
mineralogical study Piestrzynski et al. (1997, 2002),
however since 1973, precious metals occurrences were
well know (Kucha 1973, 74). Gold deposit is located in
a continuous, thin horizon with an average thickness of
0.22 m (0.05 to 2 m), showing an average content of
2.25 ppm Au, 0.14 ppm Pt and 0.08 ppm Pd and charac-
terized by low copper and organic matter contents (Pi-
estrzynski et al., 2002). Pt and Pd occur also out of the
gold horizon,

Gold deposit was found in secondary oxidized sections
of the copper deposit (Piestrzynski et al.,, 1996a; Pi-
estrzynski etal., 1997, 2002; Pieczonka, 1998; Pieczon-
ka et al., 2008). In the literature exists several common
opinions about the genesis of the oxidation facies, but
only secondary oxidation system (SOS) is related to the
gold deposit. The horizontal shape of the SOS is so
complicated, that it was classified as epigenetic (Piec-
zonka, 1998, 2000; Pieczonka and Piestrzyfiski, 2000,
Piestrzynski et al., 2002; Pieczonka et al, 2008). An
average content of gold in the Kupferschiefer horizon is
5.78 ppb only. It is not enough to be a source for the
gold deposit.

Gold horizon is also characterized by low copper and
low organic matter contents (Piestrzynski et al., 2002).
Typical black Kupferschiefer is discolored in the con-
tact with the SOS and became maroon variety. The ma-
roon type of the Kupferschifer is characterized by a
high content of Fe,O; presence of coarse-grained
hydrothermal hematite and gold (Piestrzynski et al,
2002).

Two factors are controlled position of gold horizon:
redox barrier, that is usually mdependent on sedimen-
tary textures, and tectonic system (fig. 1-3), that is usu-
ally not easy for documentation.

The copper mineralisation is oxidized and transported
away to the more reducing surrounding environment.
t(;lopggréenﬁched zones surround the areas affected with
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Fig. 1. Small white circies show linear position of gold grains.
Polkowice mine, sandstone ore

Fig. 2. Native gold veinlet, Polkowice mine, rear variety of the
black shale ore

Fig. 3. Two tectonic systems containing native gold concentra-
tions. Tsagaan Tsakhir Uul gold deposit, vein no. 6
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Gold was transported in thiosulphate complexes
{Au(S,0,),3} (Piestrzynski 1996b, 2008b and Pi-
estrzynski and Wodzicki 2000). The system is enrich in
trivalent iron. It also suggests that gold was transported
in complexes of (FeAu)(S,0,),"! (Pieczonka et al.,
2008).

TSAGAAN TSAKHIR UUL - METHOTHERMAL-

EPITHERMAL

Tsagaan Tsakhir Uul deposit lies in the central part of
the metallogenic province of Bayanhongor. Bayanhon-
gor zone is composed of carbonates and full sequence
of the ultarmafic layer intrusions, that is covered with a
pillow lava. An age of this sequence is classified from
Vendian to Carboniferous. In the southern part of this
area small intrusions of biotite adamellites and quartz
diorites of Devonian age are outcropping. In the NE
part lamproites and porphyrites and granites of the Up-
per Permian age occurred. Gold deposit is related to the
contact zone of the Permian granitoides and carbonate-
clastic rocks of the Vendian-Riphean age.

Within this zone 55 veins were discovered. Three ge-
netic type of vein have been recognized. Gold minera-
lisation was only found in the mesothermal quartz vein,
however Au-mineralisation is probably epithermal.
Gold contents differ widely 0.5-750 ppm. Apart from
gold, pyrite, arsenopyrite, chalcopyrite, tennantite, ga-
lena, sphalerite, covellite, boulangerite, bournonite,
chalcocite, enargite. Eipthermal origin of gold is propo-
sed due to presence of numerous tellurides like altaite,
calaverite, nagyagite, petzite, hessite, volynskite, tellu-
robismutite, sylvanite, crennerite and some others. So-
me oxide association composed of Fe-hydrooxides, ce-
rusite, anglezite and malachite is also presented.

Gold in this deposit is related to the secondary fissu-
res, that cut mesothermal quartz veins. Presence of na-
tive gold and gold tellurides suggest transportation of
Au (1) in following complexes : Au(Te,),>, Au(TeS),*,
Au(Te,)HS? and AuTe,3- (Forster 1993).

In the both cases tectonic is a key factor controlling
gold horizons. Mechanisms of gold precipitation can be
different, because their depends on chemistry of fluids
and host rocks.
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PE3IOME

B cTarbse paccMaTpuBaloTCa ABa THIA 30JI0TOPYAHBIX
MeCTOPOXKACHUH - NepBbIH NpeACTaRiIeH BCEMHPHO H3-
BECTHBIM MECTOPOXKIEHHEM B MEJMCTHIX MECHAHMKAX
(Kupferschiefer), B xoTOpoM cofiep:KUTCs MONUMETAN-
JuYeckas MHHepanu3auMa (cesepo-3anan [lonsum) u
BTOPO# - ME30TEPMAIbHO-3MUTEPMATIBHBIM 30JI0TOPYI-
oM MectopoxaeHdeM Llaran llaxup Yyne (Tsagaan
Tsakhir Uul), LentrpaneHas MoHrosus.

YK 550.93 : 551.24(477)

PE3IOME

V cTarTi po3nIsHYTO JBa THITH 30/0TOPYAHHX POAO-
BULY - MEPIIWii MPEeJCTaBNEeHNH BCECBITHBO BiIOMHM
poposuuleM B MiaucTHX mickoukax (Kupferschiefer),
B KOMY MIiCTHUTBCA MoJiMeTaseBa MiHepai3aLis Ha MmiB-
HiuHoMy 3axozi ITonbuti i Apyruit - Me3oTepManbHoO-€i-
TepMalbHUM 30N0TOpYaHWM pozoumeM Ila‘an Iaxip
Vyns (Tsagaan Tsakhir Uul), Llentpanesa Moronis.
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O.M. NOHOMAPEHKO, I'.Ir. NIABJIO8, O.0. NABNOBA

KANIAN-APFOHOBA NTEOXPOHOMETPISA PO3/IOMHUX 30H JOKEMEPIIO

YKPAIHCBKOIO LLIUTA

Poszenanymo ooceiod euxopucmanns K-Ar zeoxponomempii ons oamysanna npoyecis y 0oxemOpiicbkux 30Hax
Oiagpmopesy. Iloxazano, w0 KOMNIEKCHI nempo2pago-2e0xpoOHOMEMPULHE OOCTIONCERHS NOPIO 30H MEXMONIYHUX
nopywent O03608R10Mb NPAGUILHO IHMEPRPEMYEAMY i30monni 0amu, o Ompumani 3q OONOMO20l0 pi3HUX
Memooi8 3a PIHUMU MIHEPAAAMU, NPOSOOUMU XPOHOMEMPAIC MAZMAMUYHUX, MeMamopdivnux ma mexmonisnux

nooiii y 0oxkemopii.

ICTOPIA NNTAHHA

BueueHHA f0cBiny BUKOpHCTaHHA K-Ar MeTomy B re-
OXPOHOJOTIT AOKeMOPIlO NMoKa3ano TEHASHLIIO MOCTy-
HOBOTO 3MEHINEHHA IHTEPECY A0 HbOTO, OCODIUBO AK-
1110 HeoOXiIHO BU3HAYUTH BiK YTBOpEHHA MeTaMopdi-
HHX Ta MarMaTH4HHKX MOPi] apXelo Ta NpoTepo30I0, AKi
HEOHOPA30BO MIUIATAIH BILTHBY Metamopdizmy. Lle
MoB'A3aHe i3 aKTaMu BTPATH pafiOreHHOro aproHy Ta
KAJTIIO M1 4aC MOBTOPHOrO MeTaMopdizmMy, O NpU3BO-
JMTH OO HEBIAMOBIAHOCTI LMX JATyBaHb pe3Y/IETaTaM,
OTPHUMaHHUM 3a JOMOMOIOIO {HIIHX METOMIB I30TOMHHX
JOCTiIKEeHb 33 LMPKOHAMH, MOHALUTAMH, POrOBHMH
obmaunkamu (U-Pb, Rb-Sr, K-Ar) 1ns THX caMuX Nopig.
3 ogHoro 60Ky, cnocrepiraerscs "OMOJMOmMKEHHS" M0-
piA, WO MOACHIOETECA BTPATOK Ar nmpu HAKIaNaHHI
MOBTOPHHX JMHAMOMETaMOPGIYHMX MEpEeTBOPeHb Ha
AOCJIi/KYBaHi TOPOMM, L0 AOCIBKYIOThCS, 3 ApYroro,
- 30UIBLIEHHS 3HAYeHHA BiKy BHACHIAOK HAKOMUYEHHA
Ar MiHepanaMH-acopOeHTaMH.

®ynnaropamu K-Ar pocnimxess y Pocii - X.1. AMip-
xanosuM, C.b. BpanatoM, A.C. barupmyp3saesuM Ta
iHIMMH Gy7o MOKA32HO, 10, 33CTOCOBYIOYH KOHTHHY-
anbHy MOJENb OTPUMAHHA BHXIJHOTO BiKy TipCHKHX
nopifl, MOXXHa 6e3nocepe)1nbo OLIHMTH MiHIMaJIbHE
3HaYEHHA MirpalliiiHuX B/IaCTMBOCTEH PpafioreHHOro
aproHy B MiHepanax Ta TepMoAuHaMiuHi yMoBu. KpiM
UBOTO, fAKIUIO MOMXJUIMBE BIAHOBJICHHS BHMXIiZHOIO 3Ha-
4YeHHs abCOMOTHOrO BiKy y BHMAJKY eMi30qUYHOI Me-
TaMopdidHOi nonii 3a reomorivHUMH OOCTaBUHAMHU,
TETJIOBMM MOJIENIOBAHHAM Ta iHIUMMH METOAAMH BU3-
HaueHus Biky, K-Ar MeTon Hagae MOXUIMBICTD 3a8aTH
MOMEHT TOUATKy NOAI1 Ta OUIHUTH i TpuBaldicTs. Jiuc~
wopaaHTHi K-Ar naryBaHHs B kOMIUIeKCi 3 Andy3iiinu-
MM napaMeTpamMu Ar MOXXyTb OYTH BUKOPHCTaHi, Haf-~
PHKIaA, 4S9 OLIHKH TEMNEPATYPH Ta TPUBANOCTI BILIU~
By iHTpY3iil Ha KOHTAaKTOBI MOPOAH, TEMMEPATYPH 3aK-
putts K-Ar cucreM miHepanis i UBUAKOCTI OCTUTraHHA
pi3HUX reonoriyHux cuctem [ 1, 2]. [Mopaa 3 uuMm, K-Ar
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JaTtyBaHHI 3HAULLIO CBOE BHKOpHUCTaHHA O/ BH3Ha-
YECHHA WIBHAKOCTI TCKTOHIYHHX MIOHATE Ta TMUOHHM 3a-
JIATaHHA NOp1A 32 BTPATOKO Ar.

MNOCTAHOBKA ITHTAHHA

CrnMparodHch Ha eKCTIEPUMEHTaNBHI JaHi LOA0 MOB-
HOI BTPaTH PaJiOreHHOro aproHy B pe3y/IbTarti emi3o-
JUYHHX MeTaMOpgIYHHX NOAIH, a TAKOXK HA AOCBi/J BU-
xopuctanHa K-Ar Merony ans JaryBaHHA MarMarudi-
HUX | TEKTOHIYHHKX noAif y daHeposoi [1] asTopy [iki-
ULTH BUCHOBKY, WO MeTporpadivHi, MiKpOCTPYKTYpHI
Ta CTPYKTYpPO-TeHETH4H1 JOCTIDKEHHR pasoM 3 K-Ar
BU3HAYEHHAM BiKy YTBOPEHHA KaJlifBMICHWX MiHepasliB
MOXyThb OyTH BUKOPUCTaHI /U1 BIATBOPEHHS reosoriv-
HOI ICTOPII PO3BUTKY SK OKPEMHX METaMOpPGIYHHX 1o~
PiAl, TaK i ULTHX periOHiB, 0COGNMBO TEKTOHIYHUX MPO-
LeCiB y iX MeXaX, IO Ma€ BKIMBE 3Ha4EHHR Uid po-
3yMiHHSA TEOJIONiYHHX MOAiH y AokeMOpii.

BHBIP OB'€KTIB JOCI/UKEHHA

Jns BHpiLIEHHS MHTaHHA MOMUIHBOCTI BHKOPHCTAH-
HA K-Ar MeToay i XpOHOMETpil TEKTOHIYHHMX MO
y JoxkeMOpii 00paHa AUISHKa 3u/leHyBaHHA BonuHCEKo-
ro Ta PocuHceko-TikuLbKkoro Merabnokis YkpaiHcbko-
ro wuta (VIL). Bubip niei ainsHku oGyMomnenuii Ha-
ABHICTIO 3 60Ky TeKTOHIYHO-aKTHBHOro PocuHcrko-Ti-
KMLpKOro 610Ky rpynu 6iotutusoBaHuX amdiGoniTis, B
AKHX mpoaHani3oBaHi K-Ar MeTonoM porosi o6MaHKH
Ta GioTuTH, WO cniBicHY10TH [3], Ha BonuncexoMy 6110-
11i - TEKTOHI4HO nepepotieHoro KOpHUHCEKOTO MacuBy
TPaHITIB, Y CiUIali SKHX MPUCYTHIH TakoXK BeCh CMEKTP
MiHepaNniB s XPOHOMETPUUHUX JOCHIDKEHb - LIUp-
KOH, poroBa 0OMaHka Ta GIOTHT.

KopHHHCBKHH IpaHiTHUIA MacHB 3HAXOUTHECSA B MEXKaX
NiBAEHHO-CXITHONO 3aMHKkanHsA KouepiBcbkol CHHIUTIHOP-
HOT CTPYKTYpH MiBHIYHO-3aXigHO1 4acTuuu Y111 i Bckpu-
THi BifcIOHEHHAMH Ha Iwiowti 35 km2. Llei cyOmepHai-
aJIbHO BUTATHYTHH MAaCHB HAJIEXKUTE 110 JKUTOMHPCHKOTO



