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INTRODUCTION

Mongolia regards as one of new frontiers in Central Asian Mobile Belt for
discovering lode gold deposits. During last 30 years there has been extensive exploration for
placer gold deposits by mongolian government, but lode gold deposits of Mongolia has been
explorated badly.

Nowdays there are a few lode gold deposits and few hundreds occurrences discovered by
Geological Mapping at scale 1:200 000 and 1:50 000 , but some of them were known of ancient
time. Substantial studies of lode gold deposits and occurrences and of the gold resources potential
of Mongolia have been conducted by mongolian, russian, cerman and bulgarian geologists during last
30 years.

This report provides characterictics of main types, metallogenic epoches and natural space
distribution of lode gold mineralization of Mongolia.

PREVIOUS METALLOGENIC STUDIES

Main informations of lode gold mineralization of Mongolia have been published by
Marinov N.A. ( 1963 ), Dornfeld G., Kraft M. ( 1964 ), Borzakovskii Yu. A. et.al. ( 1971), Kraft
M., Taubert P. et. al. ( 1974 ), Tsypukov Yu. p., Lombo D. ( 1975 ), Blagonravov B.A,,
Shabalovskii A.E. ( 1977 ), Blagonravov B.A., Tsypukov Yu.P. ( 1977), Poznyak B.O., Dejidmaa
G. (1977 ), Gottesman V. ( 1978 ), Tsherbakov Yu.G., Roslyakov N.A. et.al. {1979 ),
Blagonravov B.A., Byambaa J., Podkolzin V.M. ( 1980 ), Tsherbakov Yu.G,, Dejidmaa G. ( 1984),
Blagonravov B.A., Blagonravova L.A. et.al. ( 1984 ), Tsherbakov Yu.G. Dejidmaa G., Kalinin
Yu.A (1986 ), Dejidmaa G. (1980, 1985 ), Alkin V.S, Kunytsyn V.V. et.al. ( 1989 ), Blumen
B.A.etal (1989), Bolotova N.Ya, Dejidmaa G. et. al. ( 1990), Bokulev A.A. ( 1991 ), Blumen
B.A (1991 ), Dejidmaa G., Eideliman L.E. et.al. { 1993 ). Mironov Yu.B., Trofhimov N.S.
(1993 ), Mironov Yu. B., SolovievN.S. (1993 ), Richard H. Sillitoe et. al. (1996 )

CLASSIFICATION OF LODE GOLD DEPOSITS AND OCCURRENCES

Lode gold deposits and occurrences of Mongolia in this report are classified into 6 groupes,
few classes and several types ( tab. 1 ).

Groupes are presented by Acrhaean, Phanerozoic mesothermal, Epithermal, Intrision
related, Gold in ancient seafloor hydrothermal systems and  Ancient placer deposits and
occurrences according to Foster R.P. (1993 )

1. There are few Archaean to Early Proterozoic metamorphic terranes in the territory of
Mongolia which belong to parts of Granitoid-Creenstone belt ( fig. 1). The Baidrag terrane of them
is more potential for discovery of Archaean-Early Proterozoic lode gold deposits. There have been
discovered few silicate-oxide iron and gold-sulphide-quartz replacement occurrences. The Kharaat
uul gold occurrence is presented by pyritized, silicificated replacement in gneisses of gneiss-
amphibolite formation. Host gneisses are pyritized, silicificated, sericitized, chloritized and cut by



=quartz-pytite veining oxidized intensively from surface. The grade of gold varies from 0.3 to 10 g/t
on surface and the occurrence is the primary source of a gold placer deposit of the area.

2. Phanerozoic mesothermal gold deposits and occurrences are distributed widely in ancient
tectonically active continental slopes of Upper Proterozoic and Early Paleozoic (O - D) ( fig. 2, 4 ).
They are presented by turbidite-hosted ( black and green shales ) mesothermal vein and
disseminated veining classes. The vein class is presented by lower sulphide gold-quartz type and
the disseminated veinning - by high sulfide type. There are few occurrences of gold-quartz type of
Upper Proterozoic and disseminated sulphide-quartz veinning type of Vend-Early Cambrian in
Baidrag-Burdyn gol district. Deposit ( Olon ovoot } and occurrences of Devonjan age of the
group are distributed widely in southern part of Mongolia in Devonian continental active slope.
Devonian deposits and occurrences have a space relationship with concordant dykes, sills of
diabase, gabbro and diorites.

3. Epithermal gold occurrences in volcanic terranes are distributed in southern and eastern
parts of the territory of Mongolia in Eastern Mongolian Upper Mesozoic ( fig. 7 ) and Southern
Mongolian Upper Paleozoic ( fig. 5 ) volcano-plutonic belts. According to their predominant rock-
alteration and mineral-composition assemblages the epithermal group subdivides into adularia-
sericite and alunite-kaolinite classes. The adularia-sericite class relates to volcanic environments
and mostly distributes in Eastern Mongolian riftogenic volcanic belt ( in volcanic rocks, in grabens
and on a frame of grabens ). Known occurrences of the class are presented by lower sulphide
epithermal quartz veins and disseminated replacement types. The alunite - sericite class relates
to porphyry magmatism and has genetical and space relationship with porphyry copper, copper -
molybdenum deposits and occurrences formed in  volcano-plutonic belt of active continental
margin of Andian type. Known occurrences of the class are presented by high sulphide quartz
veins, breccia types. Host volcanic and volcano - terrigenic formations are alterated widely and
there are wide developed hypergene alunite and kaolinite.

4. Intrusion related gold deposits and occurrences are distributed widely in the territory of
Mongolia. According to Sillitoe R.E. ( 1993 ) the groupe subdivides into 4 classes and several
types ( see tab. 1).

4.1. The intrusion hosted/disseminated class has space and genetical relationship with
porphyry magmatism related deposits. To the class we belong the gold-copper porphyry, gold-
bearing copper-molybdenum porphyry stockworks and gold-sulphide-magnetite-quartz vein and
breccia types ( fig. 3,4,5,6 ). Gold-porphyry type is new in Mongolia and we think that some
gold occurrences in granite-porphyry dykes of Zamar-Ugtaaltsaidam district belong to the type.
Known occurrences  of last type has a space and genetical relations with copper - porphyry
occurrences.

4.2. Skarn deposits and occurences are distributed widely and are presented by gold -
copper and gold - copper - iron types. The skarn class deposits and occurrences formed in Early
Paleozoic (fig. 3 ), Upper Paleozoic to Early Mesozoic ( fig. 6 Yand Upper Mesozoic ( fig. 7 )
metallogenic epoches in active continental margins. Mineral composition of the classe is more
compilicated.

4.3. The class of stokwork, disseminated and replacement in noncarbonate rocks are
wide distributed in ancient active continental margins and subdivides into two types. The gold
- sheelite stockwork type ( fig. 4 ) has a space and genetical relation with tungsten and
molybdenum deposits and is distributed in tungsten - molybdenum - gold bearing districts. The
gold - sulphide - quartz veining/replacement type ( fig. 3, 4 ) are distributed in gold districts in
space and genetical relation with vein class . This type is more potential for discovering of bulk
mineable deposit, but it was studied badly. The  Olgii - Sagsai, Burgastain gol, Eroo gol,
Baljiin gol districts are more potential for discovering of the type gold deposits.
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4.4. The vein classe of gold deposits and occurrences is distributed widely ( fig. 2, 3, 4,
6.7 ) and is well studied than others. Most of gold deposits of Mongolia belong to the class or
the class is traditional in Mongolia. The size of known deposits varies from few ten
kilogramms to few ten tonns. The mineral composition of the classe varies in wide arrange,
so we subdivide the class into several types by its mineral assemblages. Wall rock
alterations are developed very widely in some deposits and occurrences forming bulk
mineable deposits (The Boroo deposit of Boro - Zuun mod district ). The mineral composition
of the classe become more complex from older to younger  metallogenic epoches.
Forexample, arsenic, antimony, tellurjum, lead, zinc, silver, copper and thier minerals become
to play more role in composition of Mesozoic, specially in Upper Mesozoic deposits and
occurrences.

S. Known gold-bearing and gold deposits and occurrences developed in ancient
seafloor hydrothermal systems are discovered in western part of Mongolia in Upper
Proterozoic to Early Cambrian “ Lake “ structure - formation zone ( fig. 3 ). The group
subdivides into two classes: volcanogenic gold rich massive sulphides and metalliferous
sediments. The gold rich massive and disseminated sulphide deposits and occurrences
distributed in Khirgis nuur and Govi - Altai districts belong to copper sulphide type. The
class of metalliferous sediments are presented by gold rich silicate - oxide iron . silicate
formations and disseminated sulfidle and gold - sulphide - quartz - veinning types. Known
occurrences of these types are discovered in Urgamal - Zavkhanmandal district.

6. The group of ancient gold placers is new in Mongolia and they are also bad
studied . Known occurrences of the group are a primary source of several gold placer
deposits. Gold-bearing conglomerates of Permian, Jurassic and Cretaceous age belong to the
group.

GOLD-BEARING METALLOGENIC EPOCHES

Known lode gold and gold-bearing deposits and occurrences of Mongolia formed in
Archaean to Early Proterozoic, Upper Proterozoic, Early Paleozoic, Middle Paleozoic, Upper
Paleozoic, Upper Paleozoic to Early Mesozoic and Upper Mesozoic metallogenic epoches( see
fig. 1,2,3,4,5,6,7). Main chatacterictics of them are shown in the table 2,

SPACE DISTRIBUTION

There are 55 gold-bearing districts in the territory of Mongolia ( fig. 8 ). Main
characterictics of them are shown in the table 3. Mostly on the territory of gold-bearing
dicrticts are distributed deposits and occurrences of gold and other mineral resources related
spatialy and geneticaly and of one metallogenic epoch. But there are some more complicate
districts, which has gold deposits and occurrences of two or more metalogenic epoches. For
last we belong the Baidrag - Burdyn gol and Tuin - Taatsyn gold distrists of Bayankhongor
metallogenic zone. The situation depends from tectonic-structure position of the zone. The
zone consists from Archaean to Early Proterozoic metamorphic, Upper Proterozoic turbidite,
Early Cambrian sea floor and turbidite, Middle Cambrian to Ordovician turbidite narrow
structure - formation zones had own mineral resources and gold mineralization. These zones
are activized tectonicaly and magmaticaly in Upper Paleozoic to Early Mesozoic epoche and
on. all of them are distributed Upper Paleozoic to Early Mesozoic gold deposits and
occurrences. '

10
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CONCLUSION

Hard rock gold exploration in Mongolia is at a lower level and known gold occurrences of
several genetic groups and types of several metallogenic epoches are numerous and
widespread, that shows vet there is potential

ABBREVIATIONS

Standart chemical symbols: for example, Au - gold, Ag -silver, Cu - copper, Pb - lead,
Zn - zinc, W - tungsten, Mo - molybdenum, Be - beryllium, Sb - antimony, Hg - mercury, Ba -
barium, Fe -iron, Sn - tin, As - arsenic, F - fluorine, U - uranium, Te - tellurium, Ni - nickel,
PGE - platinum-group elements.

Geologic Time: PR | - Early Proterozoic, R - Upper Proterozoic, V-El - Vendian to
Early Cambrian, PZ1 - Early Paleozoic, O - Ordovician, S - Silurian, D - Devonian,
C - Carboniferous, P - Permian, PZ3 - Upper Paleozoic, MZ - Mesozoic, MZ1 - Early Mesozoic,
MZ2 - Upper Mesozoic, J-Jurassic, K1 - Early Cretaceous
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