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Abstract

A sedimentary copper deposit was discovered in Upper Permian (P,x) Xuanwei Formation of Emeishan
basalts in northeastern Yunnan Province, and the nodular copper mineralization and disseminated copper miner-
alization were recognized in the ore district. The ore minerals of nodular copper mineralization are mainly chal-
cocite, bornite and covellite, and the host rocks are greenish gray and purplish red thin-layered silt mudstone in
the middle part of P,a. The ore minerals of disseminated copper mineralization are mainly chalcocite and chal-
copyrite, together with a small amount of native copper, and the host rocks are bluish gray and brownish gray
argillite containing organic matter in the lower to middle part of P,x. A preliminary study shows that the pale-
otopographic and paleovolcanic structures formed by Permian volcanic event control the sedimentation of Late
Permian in the area, and that the copper mineralization is controlled strictly by Upper Permian (P,x) Xuanwei

Formation and is closely related to post-volcanic activity of the hot spring. The organic matter might have played
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an important role in the mineralization, and the ore-forming process lasted from the diagenetic stage to the post-
diagenetic stage. The sedimentary-petrologic province of Upper Permian (P, ) Xuanwei Formation in unconfor-
mity with the Emeishan basalts has good ore-search prospects.

Key words: geology, Emeishan basalt, Upper Permian Xuanwei Formation, nodular copper mineralization,

disseminated copper mineralization, northeastern Yunnan Province

P53 P,
P, 3
2002a 2002b 2002c P,
2002 2003 2003 2004
2003 2004a 2004b 2004c 2005
2003
2.90%
(1]
2 sz
2002 1:20
@
2 @
1
333 50 625 t 5
334 15 ; .
T,/
T, /2
1
1.2
1990
! 10~25°
1.1 o
77° &)
P2p 80~88°
Pyx T f 710 @
! PaB 88°
o 4
® @ @
(1] . 1978. . 1~107

(2] . 1978. . 1~181.



25 6 665

103°08’

103°11"
T 7

26°
: {4
OF W Y 30"

© BT
103°08’

T/ | 1| px | 2| P3| pp|a s NdL—|7]---"|8]| @

1— 2— 3— 4— 5—
6— 7T— 8§— 9— 10— 11—
Fig. 1 Geological map of the Dalongtan copper district in Qiacjia County Yunnan Province

1—Triassic Feixianguan Formation 2—Permian Xuanwei Formation 3—4th Member of Permian Emeishan basalt 4—3rd Member of Permian
Emeishan basalt 5—1st and 2nd Member of Permian Emeishan basalt 6—Fault 7—Geological boundary 8—Unconformity

9—Copper mineralization spot 11—Copper ore body

10—Copper ore spot
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Fig. 2 Columnar sketch section showing P, x in the Dalongtan copper district Qiaojia County
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Fig. 3 Major features of typical ores and host rocks of sedimentary copper deposit
a. Chalcocite cutting bitumen or near bitumen b. Nodular ore consisting of chalcocite and bornite ¢. Purplish red thin layer silt mudstone
P,z containing nodular chalcocite and bornite with the Emeishan basalt P,3* below the layer d. Bluish gray thin layer silt

mudstone P,x  containing nodular chalcocite and bornite

1

Table 1 Composition of ore minerals of sedimentary copper deposit

wg %
As Fe S Zn Cu Ni Co Ag Te Au
CP-1-1 0.02 2.87 20.71 0.08 77.01 0.00 0.00 0.09 0.00 0.00 100.78
CP-1-2 0.02 5.82 20.96 0.03 70.13 0.00 0.01 0.04 0.00 0.00 97.01
CP-1-3 0.00 0.57 19.17 0.06 78.94 0.00 0.00 0.01 0.00 0.13 98.88
CP-1-4 0.02 0.41 19.70 0.01 80.36 0.02 0.00 0.05 0.00 0.00 100.57
CP-1-5 0.01 5.07 20.86 0.07 72.98 0.00 0.01 0.02 0.00 0.04 99.06
DL-2-1 0.06 0.17 19.00 0.05 80.24 0.00 0.00 0.05 0.00 0.13 99.70
DL-2-2 0.03 11.79 22.86 0.03 63.49 0.00 0.02 0.00 0.00 0.00 98.22
XJ-15-1 0.00 3.68 20.68 0.03 76.27 0.01 0.00 0.05 0.00 0.00 100.72
XJ-15-2 0.02 10.13 21.89 0.03 67.47 0.01 0.01 0.02 0.00 0.24 99.82
XJ-15-3 0.00 8.19 21.31 0.08 70.99 0.01 0.00 0.05 0.00 0.16 100.79
XJ-20-1 0.00 11.22 27.40 0.01 61.18 0.01 0.00 0.06 0.00 0.09 99.97
XJ-20-2 0.02 0.75 31.27 0.05 67.66 0.00 0.01 0.05 0.00 0.01 99.83
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Table 2 Sulfur isotope data of ore minerals and their
wall rocks
3*Sv.cor %o
XJ3-1 -12.4
XJ15-1 28.0
XJ18-1 4.8
XJ-11 15.5
XJ-15 27.4
XJ-20 0.1
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Fig. 4 Remote sensing interpretation map of Dalongtan area
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Fig. 5 Metallogenic model of the sedimentary copper deposit in Dalongtan area northeastern Yunnan Province
1—Xuanwei Formation 2—4th Member of the Emeishan basalt 3—3rd Member of the Emeishan basalt 4—T1st and 2nd Member of the
Emeishan basalt 5—Thin layer silt mudstone containing nodular chalcocite 6—Aurgillite with disseminated copper mineralization

7—Argillite with organic matter 8—Tuffaceous mudstone 9—Tuffaceous sandstone
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