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Abstract

Five rounds of general exploration have been done in the Beiya superlarge Au-polymetallic orefield, north-
west of Yunnan. In particular, great breakthroughs have been made through ore exploration in Wandongshan
ore block, where gold resources have extended to be supergiant scale. Accompanied Pb, Zn, Ag, Cu, Fe and S

resources are all estimated to be superlarge-large scale. This paper, based on previous exploration and researches,
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summarizes the geological conditions for the formation of the deposit, the geophysical model, the geochemical
model and the geological targeting methods. Some conclusions have been reached: (D The Himalayan alkali-rich
porphyries should be the key factor for the formation of the deposit; @ the Ma’ anshan Fault controls the em-
placement of the Himalayan porphyries; @ the Beiya syncline controls the occurrence of the skarn orebodies and
other orebodies; @ ore deposit positioning is mainly located at the skarn zone between Himalayan alkali-enriched
porphyry and carbonates of Triassic Beiya (T,6) Formation, as well as inner and outer contact zone of the por-
phyry. According to these discoveries, this deposit was classified as porphyry-skarn Au-polymetallic deposit asso-
ciated with Himalayan alkali-rich porphyries, which helped the authors further recognize two main ore types
with five subclasses. The 1:10 000 soil geochemical exploration targeting model of the Beiya district shows a
strong Au anomaly in this area, with an obvious core for elemental concentration, and a synthetic anomaly re-
flected by the associated Ag, Pb, Zn, As and Hg. With the 1:10 000 geophysical targeting model, a strong
magnetic anomaly, which has a maximum value of more than 2000 nT, was identified. This anomaly covers a
large area and its shape is regular, generally like an oval. Moreover, it has a sharp gradient with both positive
and negative anomalies, and tends to be positive in the south and negative in the north. Porphyries show low
magnetic anomaly while the contact zone shows strong magnetic anomaly. The circular high magnetic anomaly
belt constitutes the mineralization belt of the contact zone between porphyry and wall-rock. Electrical stimula-
tion caused a low resistance, and high polarization anomalies were shown in the porphyry-type and the skarn-
type orebodies. In these orebodies, the apparent chargeabilities vary between 5% and 8% , and the apparent re-
sistivities vary from 50 & m to 120 & m. High power electrical stimulation and source-controlled magnetotel-
luric sounding can precisely position the porphyries and the contact zone between porphyry and wall-rock.

Key words: geology, skarn-hydrothermal type, Au-polymetallic ore deposit, exploration model, Beiya,

western Yunnan
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Fig. 1 Regional tectonic map of the Beiya orefield Cafter He, 2014)
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1—Quaternary sediments: 2— Limestone of Middle Triassic Beiya Formation: 3—Sandstone of lower Triassic Qintianbao Formation:

4—RBasalt of Permian Fenshan Formation: 5—Quartz K-{eldspar porphyry: 6—Lamprophyre vein: 7—Cryptoexplosive Breccia: 8 Deposit:

9—Geological bounday: 10—Unconfomity: 11—Fault: 12—Position of profile and its number
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Fig. 3 Cross section of orebodies along No. 56 exploration line in the Beiya Au-polymetallic orefield

(modified after He et al. »

2013a)

1—Quaternary sediments: 2— Limestone of Middle Triassic Beiya Formation: 3—Sandstone of lower Triassic Qintianbao Formations:

4—Quartz K-feldspar porphyry; 5—Lamprophyre vein: 6—Qrebody and its serial number: 7—Drill hole: 8—Geological boundary
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Fig. 5 Integrated geological (a) and geophysical section (b~d) along No. Il exploration line of Wangdongshan ore block
in the Beiya Au-polymetal orefield (modified after Yunnan Gold and Minerals Group Co. » Ltd., 2014)

1—Quaternary sediments: 2—Limestone of Middlle Triassic Beiya Formation: 3—Sandstone of lower Triassic Qintianbao Formation:

4—Quartz K-feldspar porphyry: 5—Qrebody and its serial number; 6—Inversion magnetic model
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Table 2 A summary of integrated exploration targeting model of the Beiya Au-polymetallic ore deposit
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1—Quaternary sediments 2—Limestone of Middlle Triassic Beiya Formation 3—Sandstone of lower Triassic Qintianbao Formation

4—Quartz K-feldspar porphyry 5—Qrebody and its serial number

References

Bureau of Geology and Mineral Mesources in Yunnan Province. 1990.
Regional geology of Yunnan province M . Beijing Geological Pub-
lishing House.  in Chinese .

Cai XP LiuBG LiCYand Ying HL. 1991a. Characteristics and ge-

netic analysis of northwest Yunnan official gold deposit J . Gold

Science and Technology 7  7-19 in Chinese .

Cai X P Zhao D S and Liu B G. 1991b. Beiya gold deposit characteris-

tics causes and the expected target in northwestern Yunnan R .
Beijing Chinese Academy of Sciences Institute of Geological Science.
1-15 in Chinese .

Cai X P. 1993. Beiya gold deposit characteristics | genesis and explo-
ration prospecting forecast in northwestern Yunnan @ A . China’ s
gold mine geological and geochemical study C . Beijing Science
Press. 134-151 in Chinese .

Cai XP XuXW CuiYL Yan]JG Chen XS and Liang G H.2001.
The design document of metallogenic prediction and engineering con-
firmation in the Beiya gold ore deposit R . Beijing Institute of
Geology and Geophysics Chinese Acadewy of Sciences. 1-95 in Chi-
nese .

Cui YL Yan] G and Chen X S. 2003. The prospecting mark and mode
of Beiya gold deposit in western Yunnan J . Gold 24 7 7-10 in
Chinese .

Deng] Yang L Q GeLS YuanSS Wang QF Zhang] Gong Q]
and Wang C M. 2010. Character and post-ore changes modifica-
tions and preservation of Cenozoic alkali-rich porphyry gold metallo-
genic system in western Yunnan China J . Acta Ptrologica Sinica
26 6 1633-1645 in Chinese with English abstract .

Deng] LiWC FuDG YangLQ HeZH ZhouYM ZhangJ and

Ge LS. 2013. The southern section of the southwestern Sanjiang

Cenozoic gold metallogenic system M . Beijing Geological Pub-
lishing House. 1-314 in Chinese with English abstract .

Cox D P and Singer D A. 1986. Mineral Deposit Models M . Transla-
tion Song B Q ed. Beijing Geological Publishing House. 74-91 in
Chinese .

Deng WM Huang X and Zhong D L. 1998. Petrological characteristics
and genesis of Cenozoic alkali-rich porphyry in western Yunnan
China J . Scientia Geologica Sinica 33 4  412-425 in Chinese
with English abstract .

GeLS Guo XD ZouYL LiZH and Zhang X H. 2002. Geological
characteristics and genesis ~of | Beiya gold deposit  Yunnan

Province ] . Conributions to. Geology and Mineral Resources Re-

search 17 1 32-46 in Chinese with English abstract

Guw YS ZengPS Yang W G and Zhang W H. 2005. Geological char-
acteristics and metallogenic types of Beiya gold-polymetallic deposit
in Yunnan ' J . Engineering Science 7 Supp.  218-223 in Chi-
nese with English abstract .

HeWY MoXX YuXH HeZH LiY Huang XK and SuG S.
2012. Genetic types and the relationship between alkali-rich intru-
sion and mineralization of Beiya gold-polymetallic ore field western
Yunnan Province China J . Acta Petrologica Sinica 28 35
1401-1412  in Chinese with English abstract .

HeWY MoXX YuXH HeZH Dong GC LiuX B and Huang
X F.2013. Zircon U-Pb and molybdenite Re-Os dating for the Beiya
gold-polymetallic deposit in the western Yunnan Province and its
geological significance ] . Acta Petrologica Sinica 29 4  1301-
1310 in Chinese with English abstract .

He W Y. 2014. Beiya region gold-polymetallic deposit magmatism and
mineralization model dissertation for Doctor degree D . Supervi-
sor Mo X X. Beijing China University of Geosciences. 1-166 in
Chinese with English abstract .

HeWY MoXX YuXH DongGC HeZH Huang X F and Li X
W. 2014. Genesis and geodynamic settings of lamprophyres from
Beiya  western Yunnan  Constraints from geochemistry

geochronology and Sr-Nd-Pb-Hf isotopes ] . Acta Petrologica Sini-

ca 30 11  3278-3300 in Chinese with English abstract .

HeZH FuDG ZhouYM LiW Nand SuGS. 2012. The new un-
derstanding of Beiya super-large gold-polymetallic deposit’ s metallo-

genic regularity and metallogenic model in Yunnan A . The pro-

ceedings of mineral resources exploration development situation C .



280

2016

Beijing Information Center of Ministry of Land and Resources of
People’ s Republic of China The mineral committee of China Mining
Association. 57-69 in Chinese .

HeZH ZhouYM HeWY SuGS LiWHand Yang S W.2013a.
Genetic types and metallogenic regularity of Beiya superlarge gold-
polymetallic deposit northwestern Yunnan ] . Mineral Deposits

32 2 244-258 in Chinese with English abstract .

HeZH FuDG ZhouYM SuGS Li W N and Chen J B. 2013b.
A major breakthrough of Beiya gold-polymetallic ore exploration in
western Yunnan Heqing A . Three years’ geological prospecting
plan of action and proceedings in Yunnan Province C . Kunming
Land and resources in Yunnan Province Geological Society of Yun-
nan Province. 184-200 in Chinese .

HeZH FuDG ZhouYM SuGS Li W N and Chen ] B. 2014.
The new understanding of Beiya super-large gold-polymetallic deposit
exploration in Yunnan ] . Yunnan Geology 33 supp.  119-131

in Chinese with English abstract .

Li XY. 2002. A study on the feasibility of geoelectrochemical extraction
measure in predictation of the blind ore deposit in Beiya ] . Yunnan
Geology 21 1 83-89 in Chinese with English abstract .

LiZH Xing] B GeLS ZouY L GuoX Y and Zhang X J. 2002.
Geological and rock-chemical characteristics of alkli-rich intrusive
rock bodies vein in northwestern Yunnan J . Mineral Resources
and Geology 16 3 147-153 in Chinese with English abstract .

Liang GH Cai X P Wang J Zhang BL Xu X W and Gao H Z.
2000. The application of seismic exploration method in prediction of
concealed Beiya gold deposit in Yunnan' Province J . Gold Science
and Technology 8 6  1-9 in Chinese with English abstract .

Ma DY and Han Y S. 2001. Study on the features of tectonogeochemistry of
Beiya gold deposit and enclosing metallogic targets J . Geology and
Prospecting 37 2 64-68 in Chinese with English abstract .

Mao ] W Zhang Z H and Pei R F. 2012. Overview of China’ s deposit
model M . Beijing Geological Publishing House. 1-559 in Chinese
with English abstract .

NiuHB HuWY Ding] LiJ Ning KB Wang P Ren F and Dong
LY. 2015. Re-Os isotope age of molybdenite in the Beiya Au-poly-
metallic deposit western Yunnan Province and its geological implica-
tions J . Geology and Exploration 51 1  1-12 in Chinese with
English abstract .

RenZ] LuwRS LiL] ZhaoCSand LiZ Q. 2001. Beiya red clay

type gold deposit geological characteristics and metallogenic regulari-

17-22

ties in Yunnan J . Geology in China 28 8 in Chinese

with English abstract .

Shi J F Tang ] R Zhou P and Jin Q H. 2010. The prospecting model
and the mineral exploration in the world M . Beijing Geological
Publishing House. 1-465 in Chinese with English abstract .

Tang ] X Deng SL Zheng W B Ying L ] Wang X W Zhong K H Qin
Z P Ding F LiF] Tang X Q Zhong Y F and Peng HJ. 2011. An
exploration model for Jiama copper polymetallic deposit in
Maizhokunggar County Tibet J . Mineral Deposits 30 2 180-
196 in Chinese with English abstract .

Wu K X. 2005. The study of Cenozoic alkali-rich igneous rock and its
relationship witn gold mineralization in western Yunnan dissertation
for Doctor degree D . Supervisor Hu R Z and Bi X W. Guiyang
Institute of Geochemistry Chinese Academy of Sciences. 1-118 in
Chinese with English abstract .

WuKX HuRZ BiXW Peng]J T SuW C and Chen L. 2005.
Study of the fluid inclusions in altered porphyres in the Beiya gold
deposit western Yunnan J . Journal of Mineralogy and Petrology
25 2 120-26 in Chinese with English abstract .

Xiao @B Cai X P and Xu X W. 2003. Formation and conservation of
Beiya epigenetic deposit Yunnan Province J . Mineral Deposits

22 4 401-407 in Chinese with English abstract .

Xiao X N. 2009. Beiya region alkali-rich porphyry and its gold poly-
metallic mineralization in western Yunan dissertation for Doctor de-
gree D . Supervisor Yu X H. Beijing China University of Geo-
sciences. 1-113 in Chinese with English abstract .

Xiao XN YuXH MoXX YangGL LiY and Huang X K. 2009.
A study of fluid inclusions from Beiya gold-polymetallic deposit in
Western Yunnan J . Earth Science Frontiers 16 2 250-261 in
Chinese with English abstract .

Xiao XN YuXH Mo XX LiY and Huang X K. 2011. Geochemical
characteristics of metallogenesis in the gold-polymetallic deposit in
Beiya western Yunnan Province J . Geology and Exploration 47

2 170-179 in Chinese with English abstract .

XueCD HouZQ LiuX YangZM LiuY Q and Hao B W.2008.
Petrogenesis and metallogenesis of the Beiya gold-polymetallic ore
district northern Yunnan Province China Responses to the Indo-
Asian collisional processes ] . Acta Petrologica Sinica 24 3 457-
472 in Chinese with English abstract .

XuSM Mo XX Zeng PS Zhang W H Zhao H B and Zhao H D.
2006. Characteristics and origin of alkali-rich pophyries from Beiya

527-535

in western Yunnan J . Geoscience 20 4 in Chinese

with English abstract .



35 2

XuXW Cai XP Xiao QB Liang G H Zhang B L and Wang J.
2003. Hydrothermal karst and their associated geological disasters in
the Beiya area western Yunnan Province ] . Advance in Earth Sci-
ences 18 6  912-920 in Chinese with English abstract .

XuXW Cai XP Song BC Zhang BL Ying HL Xiao Q B and
Wang J. 2006. Ptrologic chronological and geochemistry character-
istics and formation mechanism of alkaline porphyries in the Beiya
gold district western Yunan J . Acta Petrologica Sinica 22 3
631-642 in Chinese with English abstract .

XuXW Cai XP Zhang BL Liang GH DuS]J and Wang J. 2007.
Genetic types and framework model of Beiya gold ore district in
western Yunnan J . Mineral Deposits 26 3 249-264 in Chinese
with English abstract .

Yan ] G Chen X Sand Cui Y L. 2002. Search of ore-forming process in
Beiya gold deposit Yunnan J . Mineral Deposits 21 supp.
743-746 in Chinese with English abstract .

YanJ G Cui Y L and Chen X S. 2003. Metallogenic prognosis and target
optimum at Beiya gold deposit in Yunnan Province China ] . Geology
and Prospecting 39 1 10-13 in Chinese with English abstract .

Yang] Wang X B Wang Y H Wang Q and Zeng Q Q. 2014. The
application of integrated geophysical methods of magnetic survey and
AMT to the exploration of the Beiya gold deposit J . Geology in
China 41 2 602-610 in Chinese with English abstract .

Yunnan Gold Mining Corporation. 2011. The verification report of Beiya iron
gold reserves in Yunnan Province Heging The fourth stage R . Kun-
ming Yunnan Gold Mining Corporation. 1-416in Chinese .

Yunnan Gold Mining Corporation. 2014. The verification report of Beiya
iron gold reserves in Yunnan Province Heqing The fifth stage R .
Kunming Yunnan Gold Mining Corporation 1-466 in Chinese .

ZengPS Mo XX XuSM ZhangW H Yang W G He Z H and Su G
S. 2008. The research report of Beiya gold-copper deposits model
and the potential of deep porphyry gold ore R . Kunming Yunnan
Gold Mining Corporation. 1-101. in Chinese .

Zhou YM FuDG HeZH BaoW LiW Hand Guan DR. 2014. A
major breakthrough of Beiya gold-polymetallic ore exploration has
been achieved in western Yunnan Heqing ] . Yunnan Geology 33

supp.  40-47 in Chinese with English abstract .

. 1991a.
J. .70 7-19.

. 2010.

281
. 1991b.
R . 1-15
. 1993.
C. . 134-151.
. 2001.
R .
. 1-95.
. 2003.
J. 24 7 7-10.
J.
6 1633-1645.
2013. M .
. 1-314.
.71998.
] 33 4 412-425.
. 2002.
J. 17 1 32-46.
. 2005.
J. 7 218-223.
. 2012.
J.
28 5 1401-1412.
. 2013.
U-Pb Re-Os
J. 29 4 1301-1310.
.2014.
D .
166.
. 2014.
Sr-Nd-Pb-Hf I 30 11 3278-3300.
. 2012.
A .
C .
. 57-69.
. 2013a.
J .
2 244-258.
. 2013b.
A 3



282 2016
C . 113.
184-200. . 2009.
. 2014. ] 16 2 250-261.
33 . 2011.
119-131. J. 47 2 170-179.
DP D A. 1986. . 2006.
. 74-91. 20 4 527-535.
. 2002. I . 2003.
21 1 83-89. J . 18 6
. 2002. 912-920.
16 3 . 2006.
147-153.
. 2000. ] 22 3 631-642.
J . 8 . 2007.
6 19 26 3 249-264.
. 2001. . 2008.
] 37 2 64-68. R
. 2012. M . I 24 3 457-472.
. 1-559. . 2002.
. 2015. J. 21 743-746.
Re-Os J. . 2003.
st 1 1-12. ] 39 1 10-13.
. 2001. . 2014.
I 28 8 17-22. 41 2 602-610.
. 2010. . 2011.
M . . 1-465. R .
. 1-416.
. 2011. . 2014.
J. 302 180-196. R .
. 2005. —_— . 1-464.
D . . 1990. M .
L1-118.
. 2005. . 2008.
J. 25 2 20-26. R .
. 2003. . 1-101.
] 22 4 401-407. . 2014.
. 2009. J 33

L 1- 40-47.





