2009 8 28 4
Aug. 2009 MINERAL DEPOSITS 28 4 473~480

0258-7106 2009 04-0473-08

735009

P618. 41 A
Characteristics of sandstone copper ores in Tianlu copper deposit

LI JinChun
(No. 4 Geological Party for Mineral Exploration, Gansu Bureau of Geology and Mineral Exploration,
Jiuquan 735000, Gansu, China)

Abstract

The Tianlu copper deposit formed in Paleozoic foreland basin is a marine sandshale copper deposit, whose
copper ores are mainly of the siltstone type and comprise six kinds of ore species, namely chalcocite ore, chal-
cocite-bornite ore, bornite ore, chalcopyrite-bornite ore, chalcopyrite ore and pyrite-chalcopynite ore. Ore tex-
tures are mainly composed of crystallization texture and metasomatic texture. Ore structures are dominated by
disseminations. Along the thickness of strata, mineralization of the major ore bed assumes obvious vertical zonal-
ity in the upward order of bornite— chalcocite—chalcopyrite—pyrite, indicating a typical sulfide arrangement
and association of sedimentary copper ores. These characteristics are consistent with features of marine sandshale
copper deposits both in China and abroad.
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Table 1 Ore mineral consist of Tianlu copper deposit
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Fig. 1 Modes of occurrence of copper minerals in the Tielu copper deposit
A—DMicro-fine grained disseminated primary bornite in silty mudstone polished section X 33 B—Fine and medium-coarse grained disseminated
primary bornite in siltstone with the granularity of bornite varying with that of matrix polished section X 33 (C—Scattered and medium-grained
disseminated primary bornite in siltstone polished section X 33 D—Discontinuous oriented disseminated primary bornite polished section X 33
E F—Irregularly disseminated bornite in siltstone polished section X 33 G—Veinlike bornite Bn  marginal platy chacopyrite Cp exsolution
body polished section X 210 H—Flaky chacopyrite in bornite black  polished section X 210 [—Chacopyrite Cp
assuming interlocking crystals polished section X 64 J—Bornite Bn and chalcopyrite Cp assuming graphic texture polished section
X 64 K—Early euhedral pyrite Py enclosed in late chacopyrite Cp  polished section X 64 L—Chacocite Cc replacement along the margin
of chalcopyrite Cp  polished section X 256 M—Covellite Cov replacing chacopyrite assuming relict and pseudomorphic texture polished
section X 256 N—=Covellite Cov replacement along the margin of chacopyrite Cp  polished section X 256 O—Chacopyrite Cp assuming
gridded exsolution in bornite Bn  polished section X 256 P—Chacopyrite Cp assuming milky exsolution in bornite Bn

polished section X256

and bornite Bn



476 R

oo R 2009 F

& 5 R KA A AR
o, BESRT™ () R FURHY ) BEGRE™ ) BRI, oMy S (o) RRARBORERE 5 o HOIA () BETA"
(Bo) BT (1 T A8, YH s g, BEEE () BB () 2 R MU H 3 Ot J

Fig. 2 Microphotographs of copper ores in sandstone from Tianlu copper deposit

a. Densely scattered X-type bornite inclusion in bornites polished sections> b. Chalcopyrite-carbonite with veinlike structures polished section> c.

Assembly of chalcopyrite (Cp) » bornite (Bn) and medziankite (Zn-Thr) > polished sections d. Bornite (Bn) and cuprargyrite (Str) with irregular

dissemination structure> polished section
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Table 2  Electron microprobe analyses of main ore minerals in Tianlu copper deposit( wl/ %)

LR E S FME Fe o Ni Cu Zn Pb

Au Ag As Sb S Se Te Ti syl

SEHE 4 29.94 0.03 0.01 34.42 0.04 0.00
B HA

0.15 0.02 0.57 0.08 34.47 0.17 0.15 0.03 100.08

2 0.72 0.07 0.00537.61 6.52 0.00 0.00 0.00 2.49 26.31 24.32 0.42 0.83 0.12  99.42
PR (1K) 6 11.20 0.05 0.09 60.16 0.30 0.38 0.005 0.24 1.12 0.03 25.41 0.40 0.08 0.26  99.73
&L 2 12.46 0.00 0.09 59.76 0.20 0.00 0.12 0.40 1.15 0.11 25.13 0.48 0.00 0.12  100.02
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Fig. 3 Microphotographs of copper ores in sandstone from Tianlu copper deposit
a. Bornite with micro-fine grained dissemination structure> polished section’> b. Bornite with micro-fine and medium-coarse grained
dissemination structure> polished section> c. Irregular dissemination structure on the margin of lithoclast> polished section>

d. Malachite-barite with veinlet structure> polished section
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Table 3 Trace element content of ores from Tianlu copper deposit( wy 167°)

WA FE
LT Bk Pb Zn Ag Mo Co As Sh Ga Ge Ti Mn Ba Sr Zr \% Ni Au
BOEE s
W 64 329 144 14260~100182 160 8.9 30.8 114 1250 148.3 309.1 237.5 42.5 138.3 817 U1
AR
LSy wal 6 40.4 116.0 33.0 1.7 21.0 15.0 10.0 1300 100.0 250.0 250.0 40.0 210.0 23.4 0.1
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