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GEOLOGY OF GOLD DEPOSITS IN
NEIGHBOURING COUNTRIES AND PROSPECT
OF GOLD DEPOSITS IN CHINA

Duan Ruiyan Yang Fang
Li Lanying Cui Huiwen
(Shenyang Institute of Geology and Mineral Resetirces, CAGS)

Summary

I, This projection involves 19 countries and districts lying between lati-
tude 0°(20°)E and 60°N, longitude 60°E and 160°E. Based on genesis, the
gold deposits may be classified as follows; magmatic hydrothermal type (in-
cluding 126 depesits), volcanic hydrothermal type (96 deposits}, contact-met-
asomatic type (16 deposits), metamorphic hydrothermal type (65 deposits).
placer type (101 deposits) and unknown genesis deposits(49). Based on res-
erve scale, the classification of gold deposits may be as follows; large scale

(>20t) (including 42 deposits), middle scale (20—5%) (97 deposits), small
scale (<(5%t) and prospect minerlized spots (314).

Since 1980's great progresses have been made In the related area thro-
ugh expanding prospection for gold deposits with metallogenetic theories as
the premise. For example: i) Gold deposits with supergiant reserve (Au>>
100t), such as epithermal gold, gold-silver and porphyry gold deposits, have
been successively discovered in the island arc of Western Pacific Ocean, six
of them with a reserve over 300 tones (e.g. Lihir:360%, Porgera:335t, Pang-
una:500t)s i) gold deposits in subaerial volcanic rock of continental margin
zone of Western Pacific Ocean (e, g. Far East of Soviet Union);iii) gold-rare
metal deposits in pluton-veleanic formation of Mesozoic tectcmi::-—magmatic'
mobilized region (e.g. Back Bajkal) and gold deposits of alkaline-metasom-
atite type (e.g. Jenisejsk mountainr area); iv) Syngenetic—epigenetic gold
deposits in Upper Proterozoic to Paleczoic black carbonaceous shale forma-
tion (e.g. Pt; Besapan Formation in Middle Asia, Pty Udelej Formation in
Altay-Sajany, Pt;—Pz in Far East, etc.). Thus, the gold reserve is up to 8 000
—8 300t and the output of gold is 390—430t per year in the above-mentioned
area. Lherefore, the study on gold geology, metallogenetic condition, distribu-

tion regularities, ore~controiling factors, exploration tecniques and exploitation
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tentency is significant for making general plan and forecasting more scientif-
ically and efficiently in gold exploration in China.

II. Geology and concentrating districts of gold deposits (mineralization)
in the neighbouring countries around China.

North China and its neighbouring countries on the north such as P. R.
Mongolia, Siberia, Far East and Middle Asia of Soviet Union, are tectonically
belonging to the Ural-Mongolia Calcdonian-Hereynian fold system of planet-
wide tectonic unit and lying between the KEast Eurup.ean Platform, Siberia
Platform, Talimu and North China Platform. But Pamir district on the most
west belongs to the Alpine fold system. By geotectonic evolution and metal-
logenesis, the Ural-Mongolia fold system may be subclassified into Kazakhstan
—~QOkhotsk fold belt (early Palaeozoic—Mesozoic era)and Tianshan—Primorskij
Kraj fold belt (late Palaeozoic—Meso-Cenozoic era).

The basement of Ural-Mongolia fold systemn is composed of gneiss, sch—
ist, hornblendite, marble and grauitoid of Archaeozoic-Proterozoic era. During
late Proterozoic-Palaecozoic era, a mobilizing geosyncline belt in western and
middle parts of Asia came into being and prodnced various mineral resources
in a few metallogenetic periods. This geosyncline belt may be regarded in its
pre—geosyncline stage in late Proterozoic period, that is, preparation stage of
single geosyncline environment, which was characteried by primary crustal
reform and basified volcanic eruption. In general, the above process couldn’t
result in forming typical eugesynclinal depression. Up to late Precambrian

(Vendian period)-early Palaeozoic era, under the function of tectonics, mag-
matism and regional pneumatolite~-hydrothermal process, the crust sank
sharply and the continental crust underwent rifting and tensionmal fanlting.
Ultramatic rock belts were formed in early inversion stage. The Inversion
happened in different times, e. g. in Altay-Sajany, it occured in Cambzian-
Ordovician period; in North Mongolia, early-middle Cambrian; in Kazakhs-
tan, late Cambrian~Ordovician. At the same tinie, metamophic hydrothermal
and skarn type deposits were formed, Caledonian tectonic zone distributed as
lineament in the districts. In inversion period, the intrusion of granitoid(gran-
ite-diorite} appeared widely. The intrusive ages were different, e, g. it was
late Cambrian-Ordovidian in North Mongolia, Altay~Sajany districts ete.y it
was late Ordovician and Silurian in Altay,Kazakhstan and Tianshan districts;
it was late Devonian in Ural. Massive sulfide copper deposits, gold and
polymetallic deposits were formed associated with intrusion in volcanic
belt.

In Hercynian period (D—C), transgression, volcanic depression belt with

linear feature happened mainly along the axis of the Ural-Mongolia fold
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system, for example, Zaisan-Mongolia, ntargin zone of South Tianshan Mtns,
and Mongolia. In late Hercynian period, rare metal-cyprite—-tungsten-tinmin-
eralization occured. Porphyry copper deposits occured in voleanic belt and
marginal zone of volcanic basin, e. g. Karonrad and Aktogai deposits in Jung-
gar—Balchar§ zone, Erdenietu—-Obo deposits in Changain-khentey zone and
Armaryik deposifs in South Tianshan Mtns.

After tectonic-magmatic activities of middle Carboniferous, the Ural-
Mongolia fold system underwent consolidation and started orogeny period. The
deposits occurred in tectonic-mobilizing area, which include Back Bajkal,
East Mongolia and Altay-Sajany, are genetically related to magmatic rocks

(gramite-alkaline granite of early Mesozoic; basalt-rhyolite, alkaline basalt
of late Mesozoic) and controlled by large tensional fault.

Japan and Philippines belong to island arc area of circum Pacific met-
allogenetic zone of Meso—Cenozoic era. The main period of gold metallogenesis
Is from Neogene period to Modern time.

Indochina, Malay Peninsula and the north part of India peninsula {(con-
nect with Pakistan and Afghbanistan on the southwest and west) are situated
in the Alpine~-Himalayan fold system.The main metallogenetic period is
Mesozoic (Indo~Chinese epoch)—Cenozoic,

Individual discussion on geology of gold deposits in the neighbouring
countries around China (omitted),

The concentrating districts of gold deposits (or mineralization) in the
neighbouring countries around Chira are as follows;

I Korea
I-1 Pyongan pukdo gold mineralize concentrating district
I -2 Pyongan namdo gold deposits concentrating district
I-3 Gyeconggi gold deposits concentrating district
I -4 Nakdong gang gold mineralize concentrating district
it Japan
I-1 North Hokkaido gold deposits concentrating district
[[-2 Northeast Japan gold deposits concentrating district
OI-3 Southwest Japan interior zone gold mineralize district
II-4 Southwest Japan outer zome gold mineralize concentrating district
Il Philippines
-1 DBaguio gold concentrating district
-2 Paracale gold mineralize concentrating district
-3 Masbate gold mineralize concentrating district
-4 Surigao gold mineralize concentrating district
li-5 Masara gold mineralize concentrating district
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-6 Cebu Island gold-bearing porphyry copper mineralize concentrating
district
IV Viet Nam
V-1 Kontum uplift gold deposits concentrating district
V-2 Northwest Viet Nam Indo-China fold zone gold mineralize concentra-
ting district
V Laos
V-1 Namnerhe gold mineralize concentrating district
V-2 Annan Mountain gold mineralize concentrating district
V-3 Middle Mekong gold mineralize concentrating district
V~4 Namtha gold mineralize concentrating distrrict
V-5 Attapu-Xeno gold mineralize concentrating district
¥l Kampuchea
¥I-1 Northwest gold mineralize concentrating district
V-2 North-central gold mineralize concentrating district
VI-3 Northeast gold mineralize concentrating district
VII Thailand
Vi-1 FEast zone (Nan-Nalateyue-Middle Malay) gold mineralize concentra-
ting district
W-~2 Central! zone (Chiang Rai-Tak) gold mineralize concentrating district
W~3 West zone (Phanom Thuan~Phuket) gold mineralize concentrating
district
VII Buarma
Vi-1 Wuntho-Myitkyina-Khugaung gold mineralize concentrating district
-2 Myogyi-mwiyido gold mineralize concentrating district
WM-3 Tavoy gold mineralize concentrating district
IX India
KX~1 Sakoli basin gold deposits concentrating district
X~2 Singhbhum gold deposits concentrating district
X Afghanistan |
X -1 Afghanistan-Pakistan Baluchistan gold-copper mineralize district
XI Malaysia
Xi-1 Middle zone of Malay Peninsula gold mineralize concentrating district
X~2 FEFast Malaysia (Sarawak-North Kalimantan [stand) gold deposits
concentrating district
XII Indonesia
M-1 Sumatra~Jawa gold mineralize zone
M~-2 Kalimantan gold mineralize zone

Y1-3 North Sulawesi gold mineralize zone
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XIlI Soviet Union

X-1
XE-1-1
XI-1-2

XT-2

XI-3
n-3-i
Xp-3-2

XE-4

A5

-5

XB-7

XR--8

X@-10
X¥-12
XH-13
XE-13-1
XE-13-2

X@-13-3
Xf-14
XE-14-1

Mongolo-Ochotsk gold mineralize zoneé

North Stanovoy gold mineralize concentrating district

South Amur Basin gold mineralize concentrating district
Northwest circular Pacific Ochotsk—Cukot gold mineralize zone
Bajkal gold mineralize zone

Bajkal Mountain gold mineralize concentrating distyict

Back-Bajkal gold mineralize concentrating district

Jenisej-Kraz gold mineralize zone

Altay-Sajany gold mineralize zone

Zarma-Saur copper~gold mineralize zone

Chingiz-tarbagata gold—copper mineralize zone

Balcha$ gold-copper—molybdenum mineralize zone

Junggar gold mineralize zone

Cu-1li gold-polymetal mineralize district

Tianshan gold—copper-polymetal-mercury-antimony mineralize zone
North Tianshan Caledonian fold region mineralize zone

Middle Tianshan Karatau-Chatkal-Naryn (gold-bearing) iron-copper
mineralize district

South Tianshan gold mineralize concentrating district

Pamir gold mineralize zone

Pamir gold mineralize district

X1V Mongolia

XIV-1
XIy-2
XIV-3
XIy-3-1

Northwest Mongolia gold mineralize concentrating district (zone)
Southwest Mongolia gold mineralize concentrating district (zone)
East Mengolia gold mineralize concentrating district
Mongolia-Back-Bajkal gold mineralize district

XIV=3-1-A North Chentijn gold mineralize concentrating district

XI¥-3-1-B North Kerulen gold mineralize concentrating district

XIV-3-2

East Mongolia central part gold mineralize concentrating district

XI¥=~3-2-A Gobi-South Koluren (copper bearing porpyry) copper-molybdenum

mineralize district

XIV~3-2~B Bajanchongor gold mineralize concentrating disltrict

XIV3-3 South part of East Mongolia (geld bearing porphyry type) copper-

II.,

molybdenum-polymetal mineralize district
Suggestions on gold deposits prospecting in China based on discussing

geologic characteristics of gold deposits in neighbouring countries.

China is located at the intersection of three planet wide fold system

which are the Ural-Tianshan-Mongolian Caledoman~Hercynian fold system,
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Mediterranean-Himalayan~Alpine fold system and circum-Pacific fold system
of Meso-Cenozoic era. The gold metallogenesis began from Archaeozoic era
and has continued up to Mesozoic-Cenozoic era. By the study of geologic fea~
ture and metallogenetic regularity in the areas around China, the present
work considered the following type of gold deposits are of universal signifi-
cance in regional metallization and a great prospect. It is worth {o lay em-
phasis on these deposits in making plan for gold prospecting in the
future,

1) Metamophic hydrothermal type (syngenetic—epigenetic) gold deposits
in black carbonaceons shale formation of the Upper Proterozoic—Palaeozoic
era.

This type of deposits is widely distributed in Ural-Tianshan-Mongolia
fold system and has a gemetical relation to voleanic-terrigeneous clastic for-
mation. The characteristics of the deposits are as follows: i) Large scale,
for example, the Muruntaun gold deposits has a reserve of 1 057t and output
of 213t gold up to the end of l%ﬁ,bthe: deposits may be mentioned-in the
Soviet Union,such as Bodajbo and Selemdzh deposits;ii) Broad distribution:gold
deposits have been repeatedly reported from Tianshany, Altay-Sajany, Mongolia
and Far Easty iii} Concentrating metallogenetic age of upper Proterozoic-
Palaeozoic era; iv) Gold mineralization common in precambrian metamor-
phic siltstone, carbonaecous shale and schist(e. g. Far East) characterized by
lower calcium (CaO:; 0,58—1.06%), higher sodium content (Na/K=0,44—
0.60), orgamic carbon, 0.5—6% and high FeQ/Fe.0, ration(2.3—1.6); and v)
With sulfide of 5—10% and higher clayey composition, in miogeosyncline,
gold precipitation is closely related to the reduction by H,S.

Gn the northern and southern margin of North China platform, in the
graphite sericite schist, sillimanite biotite schist of Gaixian formation in
Dandong and Yingkou of Liaoning province, have discovered gold depo-
sits, such as the Sidaogou, Baiyun, Maoling, Xiuyan and Zhuanghe deposits, in
the graphite leptite of Qinghe formation of Jian group in Tonghua of Jilin
province, occurred the Jinchang and Xicha gold deposits; the middle Prote-
rozoic Waitoushan formation in Tongbai district and the Xionger group in
shanggong district of Henan province are also important auriferous strata.
In addition, Wugiangxi formation of Banxi group of Proterozoic era in Xue-
tengshan uplift of Yangze platform, Guojiagou formation of the upper part
of Bikou group in Northwest Sichuan, and the lower part of Yinmin forma-
tion of Proterozoic in Kangdian axis are the potemtial strata of gold miner
alization. In west Junggar of xinjiang, auriferous fracture belt (Dolanasay of
Habahe county) was discovered in the carbonaceous slate, phyllite, siltstone
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and metamophic tuff of Tuckesali formation (middle Devonian); and the
Hatu gold deposit was discovered in the argillaceous siltstone of middle
Devonian—lower Carboniferous. This area is an important potential area for
gold deposits,

2 ) Porphyry gold, gold-silver and gold-copper deposits

In gold exploration of recent years, the porphyry type of gold deposit is
the only type which keeps successively increasing in reserve and propotion.
This type of deposit is discovered not only in poorly studied districts as
super giant scale deposit (e. g. Lihir, Papua New Guinea), but also in mine-
industry-developed districts, such as the super giant deposits of Hishikari in
Kyushu, Japan and McLaulyn in California, USA. The main gold metallogen
etic zones are as follows: i) volcanic hydrothermal Au, Au-Cu or Au-Ag
deposits(Miocene Epoch)in island arc area of west Pacific Ocean, e, g. Atamuk
and Akupan (in Luzon), and Atlas (in Cebu)deposits in Philippines; ii) gold
-silver, fluorite and polymetal mineralization belt related to volcano-pluton-
Ism in tecton-magmatic mobilizing belt of Mesozoic era in Back Bajkal, e.
g. Balej, Dawr and Karij deposits; iii) subaerial volcanogenic gold deposits of
Mesozoic era in the continental margin zone of circum Pacific Ocean of
East Asia, e. g. Karamkin and Khakandzhen deposits; and iv) pophyry type
Au-5n or Au-Cu deposits of Oligocene Epoch in Mediterranean-Himalayan
belt, e. g. Khelmanda~Arganda deposit of Afghanistan and Saindak deposit
of Pakistan. The main metallogenetic periods of porphyry gold deposits in
the above districts are Cretaceous—Neogene (140—1Ma).

Porphyry gold deposits, which are disseminated or veinlet disseminated
deposits associated with porphyritic intrusive bodies land coeval intermediate
—acidic volcannic rocks (andesite-dacite-rhyolite formation) with complex
composition, are mainly distributed in volcano-pluton belt of eugeosyncline
and controlled by fractures or faults. Porphyry and epithermal deposits, both
are products of volcanic eruption, occur in volcano-pluton complex, and be-
long to the same system. Porphyry deposits occur in deeper zone of higher
temperature, but epithermal deposits occur in shallow depth (<1 000m)close
to the boiling surface of underground water. Both fypes of deposits are ge-
netically related to palaeo-hot-spring system near the surface. Therefore the
two types of deposits are products of different metallogenetic stages,

China is located at the intersection of c¢ircum Pacific and Mediterranean
~Himalayan metallogenetic belts of Mesozoic—cenozoic era. The potentia)
areas for porphyry gold deposits are as follows:

i) Coastal districts of Fujian and Zhejiang Provinces are located in the
continental margin of west Pacific where subaerial volcanic rocks of Upper
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Jurassic—Lower Cretaceours Periods are developed and cover an area about
two—thirds of the two provinces. Intermediate~aicidic volcanic rocks are dom-
inant, associated with altered rocks with low pH value, e, g. illitization, sec-
ondary quartzification and silicification. Regional gold metallogenesis is con-
trolled by the Lishui-Zhenghe great fault, as examplified by the Babaoshan
gold deposit in the lower part of Moshishan Formation (Upper Jurassic peri-
od) in Longquan County, Zhejiang Prov., and Jinping gold deposit in Shimae
Formation (Upper Cretaceous era) in Zhenghe County, Fujian Prov,.

ii) Northeast Inner Mongolia and the north part of Heilongjiang Province
belong to the Da Hinggan Ling Hercynian eugeosynclinal fold zone where
Mesozoic (J—EK) volcanic series are developed. The volcanic hydrothermal
gold deposit, Pangkaimen deposit in Huma County, occurs in calc-alkaline
volcarics with high content of aluminium and potassium of the Upper Jurassie
Ganhe Fm. In addition, a series of porphyry Cu-Mo or Cu deposits associated
with gold mineralization are disecovered in voleanic basin of Mesozoic era in
Ulanhot-Xin Barag Zuoqi and Xar Moron River in Inner Mongolia.

iii} West Yunnan and southwest Sichuan belong te the Indochina geos-
ynclinal felding system. The gold mineralization is, mainly distributed on the
margin of Mesozoic volcanic basin(e. g, Simao and Lanping), and comparable
with that in the Nan River basin of northeast Thailand. Sb-Au mineraliza-
tion in Lancangjiang KRiver basin is comparable with that in Chiang Rai-
Chiang Mail fracture zone of north Thailand.

3 ) Mesozoic tectonic-magmatic mobilization, occurring widely in Faz
East and Back Baikal of Seviet Union, Mongolia, Northeast and North China
gte., is one of the important features of the circum Pacific continental mar-
gin. [t affected the continental crust and appeared in the form of intense
folding, platform transforming, magmatic activii;y and metallization. This
artion was also in the contrary to the evolution of geosyncline; it began
with uplifting of crust and ended with depression; magmatic activity began
with intermediate-acidic composition which was replaced by basic composi~
tion later. Taking Karij gold deposit in Back Bajkal and Verkho-Selemdzh
in Stonovoy for example, Mesozoic tectonic-magmatic activities transformed
erust and formed multiperiod and multisowrce mineralization. Chaleophite
and lithophite elements deposits were formed as great amount of basaltic
magma, intruded in platform. Minezalization is spatially concentrated in shal-
low or moderate depth. The separation of mineral compositions shows zona—
tion. W and Sn are sepasated in the early stage of hydrothermal activity,
Au—multimatel in the middle stage, and Mo, U and fluorite in the last stage,

in recent years, a lot of circular volcanic pluton structures, which are
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originally related t¢ magmatism of monzonite-andesite series associated with
Au, Pb-Zn and W-Sn mineralization, are discovered in the continental mobi-
lizing areas, They are poetential areas for gold deposits. Soviet geologists have
put forward the concept of “ore-magma system”. On the basis of the
coancept, great progresses have been made in prospecting An, 5Sn, W, Ph, Zn
and Cu deposits recently. Attention should be paid to gold deposits in the
regions where Meso-Cenozoic granite intrusions are developed. The depth of
mineralization is commonly from 100 to 2 000m. The mineralization scale
increases along with the scale of “ore-magma system”. Sometimes, minerali-
zation of small ore bodies (e. g. Sikhot-Alin) may also reach inner crust.
According to Romanorskii and Izokh, 37 of 44 gold deposits are genetically
related to granitoid in ¥Far East of Soviet Union, Auriferous granites are
mainly soda granite (K.0/Na,O: 0.7+, rarely 1,05) and granite of magne-
tite series (Fep0;/(Fe, O+ FeO)=0.31—0.55).

Since Mesozoic, because of the subduction of Pacific plate, tectonic-mag-
matic mebilization has been intense in the platform region of East China,
¢. g. Yanshan platformal fold zone and Xiao Hinggan Ling-Laoye Ling fault-
depression-uplift area. Attention should be paid to the following types
of gold deposits in further prospecting; Yuerya typa of Kuancheng,
Hebet, Shuiqian type of Jinxi and Hongshilazi of Yixian, Liaoning, in
the districts close to the NEE trending Qinglong-Jinxi and Nilerhe-Yaowang-
miao faults; Wufeng type of Yanji, Xiangluwanzi type of Hailong and Ciw-
eigou type of Wangqging, in folded volcanic depression basin. In addition, a
series of circular structures over volcanic-plutons, which are associated with
hydrothermal filling gold mineralization, are discovered in Hongshi-Yangjia-
dian district on the north slope of Longgang Mts. in Jilin Province, where
Upper Jurassic volcanic rocks overlay on Archaen metamorphic complex.

4 ) Gold deposits in Precambrian greenstone belts

i) The statistics on new-discovered gold deposits with super giant re-
serve (Q>>100t) in the world {during the last 25 years present that quartz
vein gold deposits in Archaen greenstone belts take the first position, for
example, Porcupine orefield in Canada has produced 1 650 tons gold, Kalgoo-
rlie in Western Australia has produced more than 1 200 tons gold. In early
1980's fine impregnation gold deposits were discovered in sericitization schist
of Archean greenstone belt in central Ontario, Canada, e. g. Homjo gold de-
posit has a reserve of over 600t with a grade of 8,5g/t. This is a great break-
through in gold prospecting in the last 25 years and expands the prospect
for stratabound disseminated gold deposits. Because of the wide distribution

of Archean greenstone belts and multiplicity of host rocks for mineralization
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(e. g. mafic volcanic rock, felsic intrusive rock and banded iron formation
(BIF)), gold deposits (mineralization) in Precambrian greenstone belts
should be one of the chief targets in the future.

11) Gold deposits with super giant reserve have not yet been discovered
in Precambrian platform in North Asia. This may result from the lack of
typical source rock—peridotitic komatiite (Au abundance; 0.4ppm) that oce-
urs in Western Australia and in Abitibi greenstone belt in Canada, and the lack
of intermediate-acidic volcanic clastic rocks as host rock, foliated fracture
zone and granitization belt.

iti) Prospecting targets for gold deposits in Precambrian greenstone
belts in China,

a) Tieling-Jingyu uplift: In this region, the Anshan Group may be div-
ided into 4 formations (from bottom to top): Sidaolazihe, Yangjiadian, Jia-
pigou and Sandaogou formations. The Sandaogou Fm. is composed of interm-
ediate-acidic and basic volcanic rocks and BIF (Algoma type). The Jiapigou
fm. was originally auriferous intermediate-basic volecanic rocks metamorph-
osed into amphibolite, mica~amphible-plagioclase gneiss with the Jiapigou
type gold deposit formed in Late Archaean regional metamorphism. Atten-
tion should be paid to the Jiapigon type deposits in corresponding strata.
Au-sulphide BIF should also be prospected for.

b) Zhangjiakou-Chifeng uplift (east part of Inner Mongolia axis); In the
west part of the uplift, Zhangjiakou-Chicheng area, gold deposits(mineraliza-
tion) are concentrated in the Guzuizi Fm. of Sanggan Group of Archaean.
In the east part of the uplift (Chifeng—-Beipiao area), gold mineralization is
concentrated in metamorphic basic-intermediate rocks of Xiaotazigou Fm.
of Jianping Group, and gold deposits belonging to Xiaoyingpan and Jinchang-
gouliang types should be searched for.

¢) Malanyu-Shanhaiguan uplift. Attention should be paid to gold depos-
its as Jinchangyu type in Qianxi Group (especiailly in Shangchuan Forma-
tion of the lower part of the group). In addition, BIF has been discovered
in (Manag-Luanxian region, the southeast part of this district. The examina—
tion of gold mineralization should be taken in the sulphide enriched part of
BIF, for gold is associated closely with sulphide, In general, the gold abun-
dance in oxide—facies BIF for Algoma type is 0.02—0.06ppm, while that in
sulphide—facies BIF is 0.76ppm.

d) Kuandian-Yingkou uplift: Attention should be paid to gold minerali-
zation of Jiaojia type in the district near deep fault where the Anshan Gr-
oup is developed. Gold content in BIF should be examined in the Anshan-

Benxi area,

113

"



e) Xiaoqinling district of Henan and Shaanxi provinces: Attention sho-
uld be paid to gold mineralization of the Yangzhaiyu type in the middle to
lower parts of Taihua Group.

5 ) Fine impesgnation type gold deposits

These deposits are epithermal impregnated metasomatic type deposits
formed by circulating meteoric water system heated by later volcanism in
epizonal condition. The hydrothermal fluid impregnates thin carbonate layers
through high-angle faults, and precipitates quartz, pyrite and fine gold.
Meanwhile, the fluid carries Al, K, Ba and organic G, Ag, As, Zn and %b
mineralization associated with gold mineralization. The wall-rock alteration
is mainly silicification. The metallogenetic condition is 3007 and 10°Pa.

Since 197¢'s, some fine impregnation type gold deposits have been found
in Southwest Guizhou, west Guangxi {on the southwest margin of Yangze
para-platform) and Taibai~Zhenping of Henan and Shaanxi. In recently, this
type of gold mineralization is also {found in Thailand, Viet Nam, and Kuramin
belt of middle Asia, Soviet Union.

Gold potentiality in the border provinces of China.

The main gold deposit type in the neighbouring countries of China are.
i ) metamorphic hydrothermal type gold deposits in black carbonaceous
shale series (Pt,—Pz); ii) porphyry (volcanic hydrothermal) type Au or
Au—-Cu deposits; 1ii) magmatic or volcanic hydrothermal type Au or Au-rare
-metal deposit in Mesozoic-Cenozoic tectonic~-magmatic mobilization zoney
iv) metamorphic hydrothermal type gold deposit in Precambrian greenstone
belt; and v) fine impregnation (karlin) type gold deposit. Data of these
type are valuable information for prospecting and predicting for gold deposits
in the border provinces of China.

The potentiality and prediction for gold deposits in the border provinces
is as follows:

1) Liaoning province

Southern Liaoning, located on the north margin of Sino-Korean plat-
form adjacent to North Korea, belongs to typical Mesozoic tectonic-magmatic
mobilization zone. In Pyongan Pukdo, Korea, main large gold deposits and
Mesozoic granite intrusions are controlled obviously by NW trend fault, for
example Dayudong, Unsan and Tsugda deposits and Danchen gramite (J.)are
controlled by Pyongan Pukdo faulty Tsoak, Tsheouma, Guam and Guseng de-
posits and some Mesozoic granite intrusions are controlled by Tsheouma-En-
gsan faulty Senchen, Chersan and Girsang deposits by Sineuniju-Tsengju fault.
Correspondingly, a series of NW trend faunlt were found in southern Liaoning,

sych as Nankouqian-Wanbao, Benxi-Kuandian, Dengta—Gulouzi, Anshan-Dand-
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ong fault zone. Since Archeozoic era, particularly Mesozoic, these faults have
controlled not only Hercynian~late Yanshan granctoid intrusion (e, g. Chan-—
gdian, Yongziyn and Baishuisi) closely related to gold deposits, but also the
Wulong and Sidaogou deposits of Dandong district and Xiadapuzi and Nuan-
quanzi deposits of Qingyuan district.

in fact, the stratigraphical and struectural condition for gold mineraliza-
tion on both sides of the Yalnjiang river are completely comparable, Furth-
ermore, there has been no chbvious horizontal movement of Yalujiang fault
since Mesozoic era, Situated in Yingkou-Kuandian uplift, southern Liaoning is
a significant Au-concentrated area for gold. Most of the gold deposits found
in this area, such as Balyun, Maoling, Sidaogou and other deposits, are rela-
ted to the strata of Gaixian formation of Liaohe Group. The structural con-
trol is also an important factor. Therefore, in future work, in additien to
compare the mineralization condition and distribution of gold deposits with
that of eastern Shandong province and North Korea, the control of Tanch-
eng-Lujlang fault, Yalujiang fault and their subsidiary fault to the distribu-
tion of regional gold metallogeny should be studied to mininize the target
area, Besides, prospecting for Jiaojia type gold deposits should be made in
the vicinity of deep fault zone in Amshan Group.

In northern Liaomning, Jiapigou type gold deposits should be prospected
for in the Tieling-Jingyu uplift where ore bed is in Yangjiadian Formation
of Archean, In the meanwhile, attention should be paid to Au-sulphide type
deposits in BIF of the Sandaogou Formation.

In the border region of Liaoxi depression and Shanhaiguan uplift in
western Liaoning, the Yanshanian tectontc-magmatic activities were frequent,
[n this area, prospecting should be made for Shuiquan type and Hongshilazi
type gold deposits, which are genetically related to Yanshanian volcanic-
magmatic series derived from upper mantle, and controlled obviously by E—
W trend (e. g. Qinglong— Jinxi) and NE trend (e.g. Nilerhe—Yaowangmiao)
fault.

2 )} Jilin province

Southern Jilin is situated on Tieling-Jingyu uplift. Jiapigou type gold
deposits should be prospected for in amphibolite and plagiogneiss in [iapi-
gou formation and Sandaogou Formation of upper Longgang Group. Gold min-
eralization related to sulphide should be prospected for in BIIF(Algoma type)
of Sandaogour formation.

In Tonghua district, prospecting for Jinchanggou type and Xicha type
gold deposits should be made in graphite-bearing marble and graphite lep-
tite of Qinghe Formation of __]'ia.n Grcrup (Pt,).
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The Yanbian district is located in Pacific Hercynian engeosynclinal fold
system, in which late Hercynmian-early Yanshanian basic-intermediate to
intermediate-acidic granotoid is developed, and magmatic hydrothermel Au-
Cu deposits (e, g. Xiaoxinancha of Hunchun) are formed. Mesozoic tectonic-
magmatic mobilization result in a fault basin extending east-west.On its
south margin is middle to late Jurassic volcanic zome of Yanji-Hunchun with
volcanic hydrothermal type gold deposits (e. g, Wufeng). On the north mar-
gin is a series of Mesozoic volcanic basins(e. g. Wangaing, Jincang, etc) with
volcanic hydrothermal type gold deposits such as Ciweigon. The gold miner-
alization in this area is similar to that in south Primorskij Kraj of Soviet
Union.

In the area of Hongshi-Yangjiadian, the north slope of Longgang Moun-
tains, late Jurassic volcanic rocks overlay Archean metamorphic rocks and
migmatitic granite, and Yanshanian granitic mass intrude along NE trend
regional fault zone. A series of ringed volcanic-hypogene formation is found
to be potential area for magmatic and volcanic hydrothermal type gold
mineralization by interpretation of airphoto and satellite photo, and air mag-
netic and gravitational survey.

3) Heilongjiang province

Aihui-Huma district in the north belongs to the Da Hinggan Ling Her-
cynian eugeosynclinal folding zones while Jiamusi uplift belongs to Caledoniamn
folding zone, in which tectonic-magmatic mobilization took place during
Meso-Cenozoic era, Comparing to gold mineralization in Heilongjiang rive:
basin, the south of Far FEast, U.S. S. R., volcanic hydrothermal type gold
deposits related to Cretaceous gramitoid intrusion should be respected in the
district. So far, the no. 24 Bridge gold deposit of Aihui has been recognized
to be genetically related to ﬁiddle Hercynlan granodiorite; and Pingding-
shan prospect of Jiayin to be genetically related to Proterozoic metasomatic
palingenic granite. Since this district situated in the circum Pacific conti-
nental marginal volcanic zone, volcanic epithermal type(Baishan gold deposit)
gold deposits should be prospected for in the area where Meso—Cenozoic
continental volcanics is developed. This type deposits are genetically related
to sodium volcanic (andesite-rhyolite). To compare the age of strata and
magmatic activities in Meso-Cenozoic era, these in Far East of Soviet Union
are one epoch later than that in Northeast China.

Jixi-Dongning district, southeast of the province, situated in the Yanbian
Hercynman geosynclinal folding system, in which Jinchang volcanic hydroth-
ermal gold deposit was found to be genetically related to Hercynian plagin-

granite. In future work, prospecting should be made in the area where inter-
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mediate-acidic intrusions are developed and in Mesn—Cenozoic volcanic fault
basin margin.

1) Inner Mongolia Automatic Region

This region covers the mnorth part of China, mostly occupying the north
margin of North China platform. The upper reacher of Heilongjiang river
and the Ergun river, in the northeast part of the region,is a regment of
the mongolia—Ochotsk folding system in China, bslonging to Da Hinggan Ling
Hercynian eugeosynclinal folding zone, with 1 500km in length and 150—
200km in width. In this area, developed Proterozoic Xinghuadukou Group
and upper Proterozoic-lower Paleozoic Ergun Group metamorphics compris-
ing schist, greenschist, and carbonaceous biotite quartz schist, with high Au
abundance (15—20pph). [t may be one of the source rock for regional metu-
morphic hydrothermal gold mineralization. Later, influenced by Hercynian,
especially Mesozoic tectonmic-magmatic mobilization, Yanshanian granitoid
intrusion, and late Jurassic-early Cretaceous volcanic activities, the gold
mineraliztion has a great potentiality. Porphyry gold deposits, Au~Cu depos-
its, Au-Cu-Mo deposits and Cu-multimetal deposits have been discovered in
Ulanhot-Xin Barag Zuoqi Xartala, Badaguan-Unuket Shan, Qbron and Dlan
Tolgoi, Comparing with the cast part of P. R.Moengolia, attention should
bre paid to the potential area of auriferous porphyry copper mineralization,
and Au-rare-metal (tourmaline-~-bearing W-5Sn) deposits related to Yamshanian
granitoid intrusion.

In Bayan Obo-Boin Sum districts distributed Archean Jining Group
Mg-Fe silicate metamorphics (e. g. amphibolite) in which auriferous quartz
veins are found. There are pyritized carbonaceous sandstome-slates in the
metamorphic  terrigesous clasolite and carbonate series of Proterozoic
Bayan Obo Gzoup. It may be a significant source for metamorphic hydro-
thermal gold minerlization. In the geosynclinal folding zone of northeast part
of the area, there are upper Silurian Boin Sum Group epimetamorphic
rocks, including mainly greenschist, quartz schist, quartzite, metasandstone
and metatuff. The discovered Boin Sum gold deposit is genetically related
to later Hercynian granodiorite and granodiorite-porphyry.

5) Xinjlang Uygur Automatic Region

Northern Xinjiang, adjacent to P. R. Mongolia in the east and middle
Asia of Soviet Union in the west,is a part of the Ural-Mongolia folding
system. While the southwestern Xinjiang, adjacent to Tadzikstan, Pamir, Af-
ghanistan and Pakistan, is a part of the Alpine-Himalayan Meso~Cenozoic
folding system. The potential area for gold mineralization of this region is

as follows,
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i) Altay district;is the south extension of Altay~Sajany folding system,
The gold mineralization age is mainly Hercynian. The gold mineralization of
this district, comparing with that in middle Asia of Soviet Union, is mainly
auriferous pyrite copper or multimetal deposits, the host rocks of which are
middle to late Devonian basalt-rhyolite series. The deposits are controlled
by NW or E—W fault structures. In lower to middle Carboniferous carbona-
ceous sandyshale or its contact with acidite are also found metamorphic hy-
drothermal Au-sulphide deposits, such as Dolanasai, Com'paring with DBolcu~
Ula of the western lakes area, P. R. Mongolia, prospecting should be made
for auriferous pyrite Cu deposits genetically related to late Palaeozoic basic
volcanic rocks,

i1) W. Junggar district: it is the east extension of Junggar-Balchas Her-
cynian folding zone. This district are distributed mainly Ordovician—-Devonian
volcamics, volcanic clasolite, carbonate and spilit-keratophyre formation. I
Carboniferous the geosynclinc inverted and fold :structures were formed. In
middle to late Hercynian strong magmatic activities took place. Gold miner-
_ alization is genetically related to later potassium granite. It helongs to inter-
mediate~high temperature (200—300%) volcanic hydrothermal quartz vein
type gold deposit. Regional gold mineralization is controlled obviously by
deep faults. Recently, two E—W extending mineralization zones were inter-
preted in Toli from 1:200 000 satellite remote-sensing image. The genesis of
the gold deposits is closely related to ultrabasic-basic rocks and basic-inter-
mediate volcanics adjacent to the deep fault zones. For example, in Sarto-
kay-Hatu, Miao'ergou-Kip and Bogut-Hali, the ultrabasic-basic intrusion and
associated gold mineralization are controlled by NEE and E—W deep fault
zones. The satellite image shows palaeogethermic uanomalies (thermal ring
structures formed by intermediate-acidic magma), palaeovolcanic mechanism
and greenschist facies metamorphic. belt, which are  considered to be the
potential area for gold mineralization.

iii} Tianshan district; comparing with the Kuzyl-Kum gold deposits in
south Tianshan of Soviet Union, metamorphic hydrothermal (or syngenetic-
epigenetic) gold deposits should be prospected for in Proterozoic-Palaeozoic
carbonaceous siltstone, shale and volcanic terrigenous rocks in this district.
The host rocks contain 2-—5% organic carbon. The Au abundance in the
host rock is commonly more than 5ppb, Prospecting for magmatic hydrothermal
or coptact-metasomatic gold deposits should also be made in the area where
Hercynian granite is developed. Placer gold is widely distributed in the
river systems of Ili basin and the north slope of Tianshan mountains, gener—
ally within 25km from the source deposits. It should be attempted to find
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out the rock gold deposits by the distribution of placer gold.

iv) South Xinjiang Pamir-Kunlun Shan district: It is located on the
juxtaposition of the Tian Shan Hercynian folding zone and Alpine-Himalayan
folding zone. Based on the comparation with the gold mineralization distri-
bution and its genetic type in Tadzikstan and Afganistan, prospecting sheuld
be made for magmatic hydrothermal Au—-quartz- vein deposits genetically
related to Hercynian granite and contact metasomatic Au—quartz vein depo-
sits related to Cenozoic (Oligocene-Miocene epoch) basic-intermediate intrn-
sions , hosted by Palaeozoic-Mesozoic carbonate or terrigenous sedimentary
rocks.

6 ) Tibet Automatic Region

In Yarleng Zangbo river basin of South Tibet, the basement is formed
by widely distributed Precambrian metamorphic series. Palaeozoic Erathem
is dominated by platformal sedimentary formations. In Tethyan folding zone
of South Tibet, there are Mesozoic clasolite and flysch sedimentation, and
typical marine ernptive rock (mainly basic-intermediate volcanic rock) and
silicalite (J—K,), cut through by late Tertiary granite intrusion. Ophiliolite
belt is developed along the Yarlung Zangbo river. A zonation can be recog-
nized from base to top: ultrabasic rock, basic rock(cumulate), sill-like swarm,
pillow lava ard silicalite, which were formed in late Cretaceous to Neogene
period.

Placer gold is widely distributed along the suture line of Indus and
Yarlung Zanpgbo river, especially in the Xiangquan river basin. The gold
may be derived from Gangdisé (Yamshanian or Himalayan Epoch) granite
or ophiolite, In Maizhokunggar skarn type Au-multimetal deposits occur in
the contact zone of Yanshanian granite and Jurassic marble. The grade of
gold is up to 30g/t. This type of gold mineralization has a great potentiality.

Metamorphic hydrothermal gold deposits should be prospected for in
the area between Banggong Co-Déngqén-Nujiang deep fault and Gangdisé
granite belt in north Tibet where Palaeozoic epizonal metamorphic rocks
are developed.

7 ) West Yunnan and Southwest Sichuan

This area is located in Indo-China geosynclinal folding system, and is
the north extemsion of Shan (Burma) block. Palaeozoic strata in Baoshan
and Simao on the west of Lancangjian fault zone in Yunnan province are
comparable with those in EKast Burma and North Thailand. To the east of
Shan{Burma) block, is the late Palaeozoic—early Mesozoic geosynclinal fold-
ing system, in which flysch—volcanic formation, ophiclite and melange are

developed. To the west is the Cenozoic depression zone, in which late Creta-
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ceous~Miocene marine and continental sediments and Pliocene—-Quaternary
andesitic volcanic rocks are developed.

Comparing with the gold mineralization in Winntho-Myitkyina-Khugaung
area the north part of Central Burma, and in Phanom Thuam-Phuket area
of west Thailand, prospecting should be made for epizonal porphyry or vol-
canic hydrothermal gold mineralization related to late Yanshanian-early Hi-
malayan intermediate—acidic intrusion in west Yunnan and southwest Sichu-
an. This mineralization is distributed gemerally on the margin of Mesozoic
volcanic basin (e. g. Simao and Lanping), and may connect with the zone of
porphyry gold deposit on the margin of Nap and Nan river basin in north-
east Thailand. The Sb—Au mineralization zone along the Chiang Rai-Chiang
Mai fault zone in northwest Thailand may extend north to Lancangjiang fault
zone in Yunnan. Along Lancangjiang fault zone, also developed a (Palaeo-
zoic?) basic volcanic and ophiolite zone. So this area may become an impor-
tant potential area for gold mineralization.

The Yuanjiang river basin, belonging to Ailaoshan metamorphic belt,
connects with the Phohgseban metamorphic belt of Indochina fold belt in
northwest Viet Nam. The gold deposits (e. g. Jinchang deposit in Mojiang
county) are hosted by Palacozoic sandslate, and related to Hercynian ultra—
~ basic rocks. They are mmparzﬂ;le with the Wei and Tashao gold prospects
occuring in Palaeozoic and Triassic terrigenous clasolite and carbonate
formations in northwest Viet Nam.

8 ) Western Guangxi

This region is a part of the Yangze para-platform and South China
folding system. Fine impregnation gold deposits are the main type in the
region, such as Jinya deposit of Fengshan and Gaolong deposit of Tianlin,
occurring in upper Palaeozoic and Triassic argillaceous fine clasolite and
carbonate formations. They are comparable with those in southwest Guizhou
province and North Viet Nam.

9 ) Taiwan Province

This district belongs to the west Pacific island arc Geosyncline folding
system, is a part of the volcanic hydrothermal Au-Cu metallogenetic belt
of circum-Pacific. Corresponding with that in - Japan and Philippines, the
gold mineralization was formed in Tertiary (mainly Miocene-Pliocene Epo-
ch), genetically related to cal-alkalic dacite. Typical deposits are Jinguashi
and Ruifang deposits. The lodes with barite-quartz-limonite occur in Miocene
sandstone, shale and dacitic volcanics, spatially controlled by N—S extending
faults. In recent years, Au-rich deposits were found in Pingfengshan of the
central Mountains, The deposits are genetically similar to Jinguashi gold
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deposit with a great potentiality.

V. Review and Prospect

1) The old prospecting theory of“from deposit to deposit”has no long-
er met the need of prospecting for gold in new field. New metallogenetic
theories and models should be used. And favorable regional geological factors,
such as the combination of rocks, physical and chemical characteristics,
alteration and structural control, should be considered comprehensively.

2 ) It is important to analysis the latest metallogenetic theories and
prospecting practice on gold deposits, especially to compare the regularity
of regional geological metallogenetic conditions and distribution, for predic-
ting and selecting targets effeciently and deciding the prospecting strategy.

3 ) During the 8th and 9th 5-year-plan, the large increase of gold is needed
for each vear to satisfy the national ecomomy. The increasing production of
gold depends on the construction of large or super giant gold mines. To suit

this, the government should establish a favorable policy for investment and

taxation.

Geological Publishing House: Shenyang Institute of
Hepingli, Beijing Geology and Mineral
P. R, China Resources, CAGS:

Beiling Str. Shenyang,
Liaoning 110032
P. R. China
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