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Genetic types and framework model of Beiya gold ore district

in western Yunnan

XU XingWang, CAI XinPing, ZHANG BaoLin, LIANG GuangHe, DU ShiJun and WANG Jie
(Key Laboratory of Mineral Resources, Institute of Geology & Geophysics, CAS, Beijing 100029, China)

Abstract

The Beiya ore district, as a part of the Cenozoic alkali-rich porphyry belt in the eastern Tibet-western Yun-

nan-southeastern Yunnan area, possesses three types of alkaline porphyries formed at three stages, and has ex-

perienced repeated mineralization. There are three genetic types of mineral deposits in the Beiya ore district: (D

Cu-Au polymetallic deposits related to alkaline porphyries, comprising porphyritic Cu-Au deposits and polymetal-

lic skarn deposits related to quartz-albite porphyry and quartz-K-feldspar porphyry; @ Fe-Au deposits related to

gabbro or basalt magma, consisting of magmatic Fe-Au deposits and sedimentary polymetallic deposits formed in

caves and lakes; and @ palaco-placers formed at the weathering surface, in lakes and in karsts. Complex and su-

perimposed magmatism and hydrothermal processes resulted in the formation of a superlarge gold and polymetal-

lic ore district in the Beiya area.
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Fig. 1 Tectonic setting a and geological map b  of Beiya area western Yunnan
(DLongmenshan thrust fault @]Jinshajiang suture @ Langchangjian thrust fault @ Nujiang suture @ Yarlungzangbojiang suture. | —Yangtze

plate [l —Songpan-Ganzi block [l —Qianbei-Simao block [V—Qiangnan-Baoshan block V —Gangdese-Tengchong block  VI—Indian plate.
1—Thrust fault 2—Strike-slip fault 3—Quaternary sediments 4—Tertiary lacustrine sediments 5—Middle Triassic limestone Beiya Forma-
tion 6— Lower Triassic sandstone 7—Upper Permian basalt 8—Quartz-K-feldspar porphyry 9—Biotite-K-feldspar porphyry 10—Lampro-
phyre vein 11—Gold-bearing iron ore body 12—Attitude of bedding 13—Detachment fault 14—Karst collapsed breccia 15—Hydrothermal
explosive deposit 16—Hydrothermal breccia 17—Hydrothermal breccia pipe 18—Yellow saccharoidal limestone. Line AB shows location of

geological section of Fig. 2a
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Fig. 2 Geological profile AB crossing Wangdongshan open pit a and three local geological photographs b ¢ and d
Location of profile AB shown in Figure 1. Image b showing Tertiary lacustrine sedimentary rocks image c showing thrust fault between yellow sac-
charoidal limestone of Beiya Formation and Tertiary lacustrine sediments image d showing explosive breccia cemented by fine pyrite-bearing
hematite. 1—Tertiary hydrothermal breccia 2—Tertiary lacustrine pelite and fine sandstone 3—Tertiary lacustrine conglomerate 4—Black lime-
stone of Beiya Formation T,6 ~ 5—Yellow saccharoidal limestone T,6  6—Gray fine sulfide veins-bearing limestone T,6  7—Lacustrine plac-
er 8—Paleo-weathering Fe-Au ore body 9—TIron ore body 10—Explosive breccia cemented by fine pyrite and hematite 11—Quartz-K-feldspar

porphyry 12—Skarn-type ore body 13—Measured and inferred detachment fault 14—Thrust fault 15—Removal area
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Fig. 3 a and b Photographs showing veinlets of porphyry Cu-Au ores Beiya district. The inset in a corresponds
to photograph b . ¢ and d  Three-phase fluid inclusions ¢ and vapour-rich and liquid-rich fluid inclusions d in
quartz from a mineralized veinlet
Bo—Bornite Cpy—Chalcopyrite F—Microfracture H—Halite [L—Liquid Py—Pyrite Q—Quartz QAP—Quartz-albite porphyry
V—Vapour QSV—Quartz-sulfide vein



254 2007

4a
2 0.3~0.5g t
3~6gt
4b
1991 1993
4c
80 m 4d

0.21~2.16 g t 0.67¢g t
Cu-Au Cu 0.2%~1.1% Au 1815 m 50 m
0.5%~3.6¢ ®
50 m
200 m

v
4L
2 S

d.
Fig. 4 Relationship between altered limonite veinlet bearing yellow saccharoidal limestone and primary pyrite veinlet-bearing
gray limestone
a. Limonite veinlets in yellow saccharoidal limestone b. Limonite veinlets in yellow saccharoidal limestone and pyrite veinlets in gray
limestone c¢. Contact between yellow saccharoidal limestone and gray limestone d. Pyrite veinlets altered into limonite veinlets

during the alteration of their host gray limestone into yellow saccharoidal limestone
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Di— He— Pl— Py—
Fig. 5 Photographs showing attitude composition structures and textures of magma type iron ore body
a. No. 50 hematite ore body consisting of a series of small platy and lens-like ore bodies with frequent existence of a sliding plane between two adja-
cent small ore bodies b. Hematite ore with columnar joints in Bijiashan c. Vesicular structures and two breccias consisting of green mafic micro-
cline minerals composed of olivine diopside and amphibole in an ore specimen d. Circular vesicular zones within an ore body e. Amygdaloidal
bodies consisting of radial actinolite and calcite f. Some relicts of micro-cryptocrystalline gabbro in hematite ore g. Bamboo-leaf like hematite crys-
tal HC  vesicular structures and allotriomorphic pyrite in aphanitic hematite ore. Di—Diopside He—hematite Pl—Plagioclase Py—Pyrite
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Fig. 6 Photographs showing deformational structures of magma type iron ores after Xu et al. 2007a
a. Flow structures FS of hematite b. Early crystallized pyrites Py in a flow structure in hematite He orebody from Wangdongshan. The coin
is 2 cm in diameter the black square shows the location of photograph ¢ c¢. Bladed hematite He occurring in early-crystallized pyrite Py and
oriented along the flow plane of hematite He magma d. Explosive limestone breccia LB cemented by hematite He . In the upper part of the
framework hematite magmas were injected into limestone and formed peperite Pe veinlets section B32-1 Bijiashan . e. Hematite He and as-
sociated explosive breccia in Figure d formed by mixing of hematitic breccia HB and limestone breccia LB . f. Enlargement of hematite breccia
in Figure e . A structure ES consists of hematite breccia HB  limestone microclastic rock Cal and pore space indicating a secondary explo-
sion of vapour-rich fluid from a hematite magma injected into limestone. Note the calcite was recrystallized into bladed shape. g. A red roasted’ rim
RRR occurring between hematite ore  HO and limestone with abundant thermal fractures TF and explosive fractures in adjacent limestone
black square shows location of h . h. Enlargement of an explosive fracture system with a core C and radial fractures RF . Some radial fractures
are filled with escaping hematite-rich fluids and form V-shaped hematite vein HV
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Fig. 7 Photographs showing distribution and micro-textures of polymetallic sedimentary deposits in cave after Xu et al. 2007a
a. Massive bedded ore  MBO in a cave of Bijiashan. L. T;6 Limestone of Beiya Formation b. Laminar ore in a cave of Bijiashan c. Sponge Fe
ore SIO in Wangdongshan. L. T,b Limestone of Beiya Formation d. Oolitic hematite OH consisting of hematite with pore space PS  e.
Oolitic pyrite OP  with some pore space among oopellets. Pyrrhotite Ph occurring in fractures that cut oopellets f. Shape of laminar ore and ad-

jacent feeder F
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Fig. 8 Photographs showing palaeo-placer deposits at surface in cave and in lake
a. Palaeo-placer deposits at surface in Wangdongshan preserved by the overlying hydrothermal breccia b. Palaeo-placer deposits beneath the Ter-
tiary lacustrine sedimentary rocks c. Palaeo-placer karst funnel deposit mined out  d. Palaco-placers with typical bedding structures in cave e.
Palaeo-placer deposits consisting of a great number of iron breccias in lake f. Relationship between iron breccia-bearing palaeo-placer deposits and
their country strata and that between Tertiary lacustrine sedimentary rocks and overlying hydrothermal breccia g. A large iron ore body more than

Im in diameter in the lacustrine sedimentary rocks intruded by biotite K-feldspar porphyry in Guochanghe area
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Fig. 9 Temporal a and spatial b model of mineralization and deposit types in Beiya area Yunnan Province modified
after Xu et al. 2007a
1—Tertiary lacustrine pelite and fine sandstone 2—Tertiary lacustrine conglomerate 3—Middle Triassic limestone Beiya Formation —4—Lower
Triassic sandstone 5—Upper Permian basalt 6—Quartz-K-feldspar porphyry QKFP ~ 7—Quartz-albite porphyry QAP  8—Lamprophyre
vein  9—Porphyry Cu-Au deposits PCAD  10—Skarn polymetallic deposits STPD  11—Magmatic Fe-Au deposits MFAD  12—Sedimen-
tary exhalative polymetallic deposit in cave 13—Exhalation cone 14—Paleo-placer in cave 15—Paleo-placer in lake 16—Paleo-placer on land

17—Present placer on land 18—Hydrothermal magnetite ore along fault
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