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Hydrocarbon-rich Basin Fluid with Reductibility and Metallogenic
Mechanism for Glutenite-type Cu-Pb-Zn-U Deposits
in the Western of Tarim Basin

FANG Wei-xuan, JIA Run-xing, GUO Yu-qgian, LI Tian-cheng, WANG Lei, HUANG Zhuan-ying
(China Non-ferrous Metals Resource Geological Survey, Beijing 100012, China)

Abstract: The important Mesozoic-Cenozoic glutenite-type Cu-Pb-Zn-U metallogenic belts are located at
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the western of Tarim Basin. The large-size Sareke glutenite-type Cu deposit and Wulagen Pb-Zn deposit
are in the development period. They still have high-potential exploration; however, the metallogenic
mechanism is not clear, so that it is difficult for metallogenic prediction and prospecting. The tectonic
and geochemical lithofacies show that the basin system including foreland, intermountain and hinterland
basins around Southwest Tianshan orogenic belt, has different controls on glutenite-type Cu, Pb-Zn and
U deposits. Firstly, the Mesozoic intermontane pull-apart graben basin in Sarekebayi, which is a
secondary basin attached to Tuoyun Mesozoic-Cenozoic hinterland basin, is located at the northern of
Southwest Tianshan orogenic belt. The Sareke glutenite-type Cu deposit is hosted by amaranthine irony
conglomerate in the upper part of the Upper Jurassic Kuzigongsu Formation in this basin. Secondly,
Wulagen glutenite-type Pb-Zn deposit is hosted between the upper part of the Lower Cretaceous Kezilesu
Group and the bottom of Palacogene located at the foreland basin of the southern part of Southwest
Tianshan orogenic belt. However, Bashibulake large-size glutenite-type U deposit is hosted in the
Cretaceous Kezilesu Group of Jiashi foreland basin. Finally, the glutenite-type Cu deposit is hosted in the
Oligocene-Miocene and the top of the Palaeogene in the foreland basin system. Tectonic petrography
features identifying the hydrocarbon-rich basin fluid include bituminization alteration, bituminization-
discolorous alteration, and multiple coupling patterns between cataclastic lithification and bituminization
alteration. Nevertheless, the geochemical petrography features include the rich total organic carbon
(TOC), and the hydrocarbon-bearing salt-water, gas-liquid-gas/liquid hydrocarbon, light oil and asphalt
from organic matter inclusions in the mineral inclusions, and the ore-forming fluids with low and middle
salinities, and the orebody of Cu-Ag-Mo intergrowth, and the oxidized facies Cu, sulfured facies Cu and
Mo sulfides. Therefore, the metallogenic mechanism of glutenite-type Cu-Pb-Zn-U deposits is clear.
Firstly, the hydrocarbon source rocks have given off the hydrocarbon feeders by the sny-faults after
tectonic inversion from the strike-slip sag to compressional deformation. Secondly, the tectonic lithofacies
zones, including tectonic inversion zones, regional uncomformity, detachment tectonic belts,
conglomerates with high porosity and permeability, are the tectonic tunnels for the large-scale migration
of hydrocarbon-rich basin fluid. Thirdly, the argillaceous siltstones and gypsum-bearing mudstones from
the conglomerates with high porosity and permeability are the signs of tectonic petrography for
lithostratigraphic traps. Finally, large-scale hydrocarbon-rich basin fluid and Cu-bearing amaranthine
irony conglomerate (oxidized Cu) have multiple-phase fluids and multiple-coupling structure, and maybe
the mechanism for the large-scale enrichment mineralization of glutenite-type Cu deposit; the
mineralization of brine with lower temperature superimposed by hydrocarbon-rich basin fluid maybe the
mechanism for the enrichment mineralization of glutenite-type Pb-Zn deposit; the multiple mixing of
hydrocarbon-rich basin fluid and the reduction of oxidized U maybe the mechanism for the enrichment
mineralization of glutenite-type U deposit.

Key words: sediment-host stratiform Cu deposit; Cu-Pb-Zn-U deposit; metallogenic mechanism;
foreland basin; hinterland basin; intermontane faulting-basin; tectonic lithofacies method;

hydrocarbon-rich basin fluid with reductibility
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Fig.2 Tectonic Lithofacies Column of Hinterland Basin in Sarekebayi Area and Its Adjacent Region
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Fig.3 Tectonic-sedimentary Facies Column of Wulu-Wula Foreland Basin
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Tab. 1 Vitrinite Reflectances of Coal Rocks from
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Fig. 4 Microphotographs of Hydrocarbon-bearing Salt-water, Gas-liquid-gas/liquid Hydrocarbon, Light Oil

and Asphalt from Mineral Inclusions in Sareke Cu Deposit
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Fig.5 Gas Compositions for Gas-liquid Inclusions from Quartz in Sareke Glutenite-type Cu Deposit
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Fig. 6 Microphotographs of Gas-liquid Inclusions from Quartz in Sareke Glutenite-type Cu Deposit
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Tab.2 Electron Microprobe Analysis Results of Chalcocites in Sareke Glutenite-type Cu Deposit
bR w(S)/ |w(Fe)/ |w(Cuw)/ |w(Ag)/|w(Mo)/|w(As)/|w(Se)/ | w(Sh)/ |w(Zn)/ | w(Ni)/ |[w(Mn)/|w(Co)/|w(Pb)/| W/
% % % % % % % % % % % % % %
BRMESR | 25,18 8.91 | 63.57 | 1.49 0.02 0. 00 0.05 0. 00 0.02 0. 00 0.02 0.01 0.02 99. 31
BRWEAR S| 26.08 | 11.50 | 60.23 | 3.67 0.02 0.00 0. 00 0. 00 0.00 0. 00 0.02 0.00 0.02 | 101.56
BRWERIDT | 26.07 | 11.50 | 61.42 | 0.75 0.02 0. 00 0. 00 0.02 0.03 0. 00 0.02 0.02 0. 00 99. 82
BRBERR G| 25.97 | 11.50 | 61.71 | 1.12 0.02 0. 00 0. 00 0.01 0.02 0. 00 0. 00 0.03 0.00 | 100.35
ERFEHIH| 26,37 | 11.40 | 61.10 | 1.89 0.02 0.00 0. 00 0.01 0.02 0. 00 0.02 0.03 0.00 | 100. 89
BRMESA® | 26.07 | 11.50 | 61.63 | 1.77 0.02 0. 00 0.01 0.03 0. 04 0. 00 0. 00 0.03 0.00 |101.13
BRBERHT | 25.40 | 11.30 | 60.00 | 3.50 0.02 0. 00 0. 00 0. 00 0.05 0. 00 0. 00 0.01 0.00 | 100.25
M| 20.86 0.03 | 73.89 | 5.65 0.01 0. 00 0. 00 0.01 0.12 0. 00 0. 00 0. 00 0.01 |100.60
I B | 22.98 1.08 | 70.58 | 5.88 0.02 0. 00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 |100.59
WD 20.68 0.00 | 72.09 | 7.44 0.01 0. 00 0.01 0. 00 0.09 0.01 0.05 0. 00 0.03 | 100.39
RS 21,17 0.24 | 72.25 | 7.17 0.02 0. 00 0. 00 0. 00 0.05 0. 00 0.03 0.01 0.00 | 100.99
WAEHD | 20.93 0.01 | 74.23 | 5.18 0.01 0. 00 0.06 0.01 0.05 0.00 0.00 0. 00 0.00 | 100.49
WM | 22.78 0.27 | 74.82 | 1.16 0.02 0. 00 0.02 0. 00 0.06 0. 00 0.03 0.01 0.02 99.18
WERIET | 23,09 0.01 | 76.42 | 0.39 0.02 0. 00 0.03 0. 00 0.03 0.01 0. 00 0.01 0.00 | 100.04
WG | 21,24 0.23 | 75.67 | 2.57 0.02 0. 00 0. 00 0. 00 0.05 0.01 0.02 0.01 0. 00 99. 82
W | 21.20 0.03 | 75.20 | 3.31 0.02 0. 00 0. 00 0.01 0.08 0. 00 0.00 0. 00 0. 00 99. 84
MR | 21.11 0.02 | 76.79 | 2.61 0.02 0.00 0. 00 0. 00 0.05 0. 00 0.01 0. 00 0.00 | 100. 60
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Fig. 7 Relationships Between Geochemical Lithofacies and Carbonatizaion Photos in Sareke Glutenite-type Cu Deposit
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Tab.3 Analysis Results of Channeling Samples in Sareke Glutenite-type Cu Mine-adits
T i G 5 A /m w(Ag) /% | w(Cw/% | w(Mo)/% | w(Pb)/% |w(U)/107° |EHHLER/ % Ho TR
H4011-1 1.0 48.7 2.21 0.013 0.011 7.13 0.97 T T2 AR s
H4012-1 1.0 23.5 3.06 0. 160 0.016 187.00 0.32 R W AT A A
H4014-1 1.0 10. 4 1.44 0. 005 0.010 3.74 0.21 B R BEAL 5 A R
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