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Abstract

In recent years, the prospecting of the Beiya gold-polymetallic ore district has made important breakthrough
through the study of metallogenic regularity. The Au reserves rank the superlarge class, while Zn, Pb, Ag, Cu,
Fe reserves also rank the middle-large class. Based on data obtained from recent research and exploration, this
paper discussed the genetic types and metallogenic regularity of the Beiya gold-polymetallic deposit. The Beiya
deposit is located in the skarn contact zone between Himalayan alkali-rich porphyry and Triassic T>b carbon-
atite. In the orefield, the main kind of Beiya deposit is hydrothermal type related to Himalayan alkali-rich por-
phyry, and it can be subdivided into four types. There are skarn-type, breccia-type and vein-type. The subordi-
nate kind of the Beiya deposit is the accumulated weathering gold ore type formed by hypergenesis. It includes
two types: palaco-weathering crust type and residual-diluvial type. The Himalayan alkali-rich porphyry is the
most important ore-controlling factor. The main ore body is hosted in the skarn contact zone between the Hi-

malayan alkali-rich porphyry and the Triassic carbonatite. The fracture zone in the porphyry and the interbedded
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and cracked fracture zones outside the porphyry are the secondary important locations of ore bodies. With the
Wandongshan porphyry intrusion as the center, the ore-forming elements show metallogenetic zonation. From
the interior of the porphyry intrusion through the contact zone and the outer zone outwards, there exists zoning
of Cu-Au—>Au-Cu-Fe>Au-Fe—>Au-Fe-Pb—>Pb-Ag correspondingly. Because of the strong magma-fluid- tectonic
activities, the Beiya gold-polymetallic deposit has abundant sources of ore-forming materials, complicated ore-
forming stages, various metallogenic types and wide ore-forming space. As a result, there is huge potential for
prospecting in the depth and the outskirts of the Beiya gold-polymetallic deposit.

Key words: geology, porphyry-skarn type gold-polymetallic deposit, regularity of ore formation, metallo-

genic model, Beiya in Northwestern Yunnan
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Fig. 2 Simplified geological map of the Beiya gold-polymetallic deposit
1—Quaternary sedimentary ; 2—Limestone of Middle Triassic Beiya Formation 3—Sandstone of Lower Triassic Qingtianbao Formation
4—DBasalt of Upper Permian Emeishan Formation 5—Quartz orthophyre 6—Shatter breccia 7—Cryptoexplosive breccia
8—Lamprophyre vein 9—Limonite vein 10—Sandstone 11—Ore body and its serial number 12—Measured and inferred geological

boundaries 13—TFaults
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1
Table 1 Main ore body characteristics of the Beiya gold-polymetallic deposit
m w B gt
Au TFe % mFe % Cu Ag Pb Zn
N
KT52 1360 540 0.86~103.76 2.68 35.69 24.42 0.42 42 1.29 0.33
KT4 1280 754 1.00~9.34 1.63 33.30 0.16 15 2.73 0.68
KT54 500 210 0.45~38.85 2.19 20.45 0.59 21 0.07 0.04
KT3 240 90 0.86~17.12 1.85 32.61 0.32 34 1.39 0.27
KT47A 401 140 0.82~19.66 2.13 37.06 0.18 29 1.40 0.38
KT47B 501 370 0.85~12.43 2.70 39.39 0.32 41 1.66 0.36
KT49 60 140 13.5~66.55 2.01 43.34 0.34 32 0.34 0.10
KT50 80 110 3.69~18.37 1.86 23.23 0.39 13 0.06 0.07
KTS3 482 340 0.84~28.64 2.14 26.22 23.75 0.38 56 1.82 0.39
KTS5 82 380 1.22~12.13 1.26 2.0 0.55 15 0.03 0.03
4
KT56A 240 410 0.88~17.13 1.92 30.52 0.27 39 1.90 0.60
+
KTs56B 323 500 1.76~22.64 1.47 30.68 0.47 33 1.10 0.76
2
Table 2 Geological characteristics of syenite porphyry and relationship between the intrusion and the mineralization
of the Beiya gold-polymetallic deposit
m
1100 600 SN W 43~85°
240 190 SN w 40~88°
400 600 SN w 35~40°
180 10~16 EW S 54°
240 20~60 EW S 62°
180 3~6 EW N 80°
1700 50~120 SN w 30~40°
460 5~11 SN W 20~40°
240 3~13 SN W 60~78°
2008 36 ~24 Ma 0.83~0.91
1.1 wNaZO + w Kzo
9% w K,O w NaO
w KO w NaO  0.02—~0.04 1.51
w SO, 68.03% —72.82% ~20.21 w MgO 0~
2008 0.42% Mg®  Mg® =100 w MgO w MgO
3.51—5.16 w Al,0;5 + w TFeO 0~27.51 w CaO 0.03% —
13.45% ~18.33% A CNK 0.83—~1.20 1.64% w TiO, 0.15% ~0.45%
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Fig. 3 Geological section along No. 56 exploration line and deposit types of the Beiya gold-polymetallic deposit
1—Pleistocene lime breccia 2—Sandstone and gravet layer of Pleistocene Sheshan Formation Linestone 3—35th Member of Middle Triassic Beiya
Formation 4—4th Member of Middle Triassic Beiya Formation 5—3rd Member of Middle Triassic Beiya Formation 6—2nd Member of Middle
Triassic Beiya Formation 7—1st Member of Middle Triassic Beiya Formation 8—Sandstone of Lower Triassic Qingtianbao Formation 9—Hi-
malayan quartz-orthophyre 10—Lamprophyre dike 11—Angular unconformity 12—Parallel unconformity 13—Drill hole 14—Skarn type ore
body 15—Interlayer fracture zone type ore body 16—Silicate-carbonate contact type ore body 17—Hydrothermal vein type ore body 18—Resid-

ual and diluvial laterite type ore body
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Fig. 4 Typical characteristics of mineralization in the Beiya gold-polymetallic deposit
a. Spatial characteristics of different mineralization types: b. Annular distribution of skarn type ore body (KT52) along contact between rock (&nq)
and Tyb carbonate: c. Ore body (KT50) hosted along fissure zone in rock (Emq): d. Irregular ore pods hosted in rock (&rng): e. Ore body (KT4)

hosted along unconformity contact between Qs and T5b



252 2013
Qp Qs
1400 m 600 e "
~900 m  0.8~104 m w Au 1.0~139 SN
gt w TFe 20% ~ 66.3% w Cu 0.20% ~
18.40% KT52 Qs Qp
KT3 T,b Qs
KT4 240~1280 m 50 ~750 m
0.67 ~17.12 m w Au 0.8 ~17.30 g t
80 % w TFe  25.02% ~ 63.63%
2
Ty
400
~500 m  400~600 m  0.82~19.66 m 3.2
wAu 0.8 ~22.10 gt w TFe 25.14% ~ 3
64.84% KT47A KT47B 2006 2006 2002
2012 60 ~ 65
Ma SHRIMP U-Pb
3 - - 36~33 Ma
L 3.7
qu Ma
- SN
500m 600m  0.45~38.85 012
m w Au 0.03 — 17.30 gt w TFe
32.5 Ma
20.03% ~49.94% w Cu 0.2% ~0.80% w Pb
0.01% ~2.58% w Ag 2.20~164 g t
KT54 KT55
Q1S QP
4 SHRIMP U-Pb
33.3+1.5 Ma 2002
Tyb Qp
ERS 1.5~1.165 Ma
2003
100 m 3.69
~18.37 m w Au 1.08~5.02 ¢ t w TFe 4
21.04% ~45.52% 2 4
KT50 1
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Table 4 Main minerals formation succession and paragenesis relationship of the Beiya gold-polymetallic deposit
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Cu-Au— Au-Cu-Fe— Au-Fe—
“ K Au-Fe-Pb-Ag—>Pb-Ag Au
Cu Au —Cu-Au—>Au-Cu-Fe—Au-Fe-Pb-Ag
Qs Qp —
4.2 3MS 0.1%0~3.7%0 1991
1 0%o Pb
Pb 2002
2005 2011
- stBC - S0 =5.05%0  11.57%0
)
Tyb 2009
0
~60 m
4.3
&)
- T,6
©) T,b
- - @ 26
Tiq ¥ B
2
33 Ma 2006
Au T,b Tiq
Fe Cu Pb Zn Ag - - -
4.4
2
5
Table 5 Major content of mineralized elements of quartz syenite porphyry in the Beiya deposit
wB 107°
Au Ag Cu Pb Zn Mn
11 0.20 6.2 107 2263 1604 1790
69 0.15 3.5 305 327 296 404
1961 0.00n 0.0n 5 12 130 850
1962 0.0045 0.05 20 20 60 600
1979
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Fig. 5 Typical ores of the Beiya gold-polymetallic deposit

a. Cu mineralization in Au-Fe ore (rock gold oxide ore)s b. Au-Fe ore (rock gold oxide ore); ¢. Au-Fe-Cu ore; d-Au-Cu ore
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Fig. 6 Model of mineralization in the Beiya gold-polymetallic ore field
I—Holocene Clay and gravet layer 2—Sandstone and gravel layer of Pleistocene Sheshan Formation 3—Limestone of Middle Triassic Beya Forma-

tion 4—Arcose of Lower Triassic Qingtianbao Formation 5—DBasalt of Upper Permian Emeishan Formation 6—Quartz-orthophyre of Himalayan
10—Angular unconformity 11—Parallel unconformity 12—Ore body

7—Shatter breccia 8—Cryptoexplosive breccia 9—Lamprophyre dike
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