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Metallogenic regularity of Meso-Cenozoic stratabound glutenite-type Cu-Pb-Zn deposits in

the southwestern Tianshan Mountains

Abstract; The southwestern Tianshan Mountains is an important producing area of the Meso-Cenozoic stratabound
glutenite-type Cu-Pb-Zn deposits in Xinjiang. Sareke copper mine, Wulagen lead-zinc mine, Huayuan copper mine
and Jiashi copper mine are the representative deposits, which all occur in the red bed basin on the edge of the uplift
denudation area and are strictly controlled by strata. The lower part of the ore-bearing basin is composed of coal-
bearing hydrocarbon-generating rocks, the middle part is well-permeable glutenites as the Cu-Pb-Zn reservoir, and
the overlying layer is a sealed cap formed by gypsum rocks and mudstones, showing the ore-forming characteristics
of co-enrichment of Cu-Pb-Zn-Uranium-coal-natural gas in the same basin. In this paper, we summarized the
sedimentary-tectonic evolution of these ore-bearing basins and the characteristics of ore-bearing layers, and
analyzed the ore-controlling conditions and metallogenic characteristics of typical copper, lead and zinc deposits.
Combining with comparative analysis, we summarized the regional metallogenic regularity of the Meso-Cenozoic
glutenite-type Cu-Pb-Zn deposit, and hold the view that organic matter is closely related to Cu-Pb-Zn
mineralization. Moreover, it is inferred that Cu-Pb-Zn-lean ore bodies were formed over the original source layer in
the uplift caused by the superimposition of oilfield brine; Cu-Pb-Zn-rich ore bodies were formed by the
superimposition of deep-source ore-forming fluids from the Himalayan fault structure. The metallogenic model of the
middle Cenozoic stratabound glutenite-type Cu-Pb-Zn deposits in the southwestern Tianshan Mountains provides a
basis for the exploration of the known mines in their deep and edge, and also provides guidance for the regional
prospecting work.

Key words; ore bearing horizon; sedimentary facies; oilfield brine; organic matter; glutenite-type Cu-Pb-Zn

deposit; stratabound deposits; sedimentary tectonic evolution; southwestern Tianshan Mountains
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Fig. 1 Regional geological map of the Sulutilek-Wulagan uplift in the Wugqia area, southwestern Tianshan Mountains

b

(a) Distribution of Cu-Pb-Zn-bearing basins in the thrust-fold belt of the southern Tianshan Mountains; (b) Distribution map of
glutenite-type Cu-Pb-Zn deposits in the periphery of the Sulutilek-Wulagan uplift

1 - Meso-pleistocene-Holocene alluvial-pluvial accumulation; 2 — Early pleistocene alluvial-pluvial clastic formation; 3 — Coarse-fine
clastic formation of Miocene-Pliocene coastal shallow-lake facies and alluvial fan facies; 4—Clastic formation of Miocene coastal shallow-
lake facies; 5-Fine clastic rock with gypsum salt formation of Oligocene-Miocene coastal shallow-lake facies; 6-—Carbonate rock-fine
clastic rock-gypsum salt formation of Paleocene-Oligocene neritic facies; 7 — Gypsum salt formation of Paleocene bay facies; 8-
Carbonate rock-fine clastic rock-gypsum salt formation of Late Cretaceous tidal flat-bay facies; 9—Clastic formation of early Cretaceous
braided fluvial-delta facies; 10-Coarse clastic formation of Late Jurassic alluvial fan facies; 11-Coal-bearing clastic formation of early
Jurassic-middle Jurassic coastal shallow-lake facies; 12 — Coarse clastic formation of Late Jurassic alluvial fan facies; 13 — Clastic
formation of Triassic coastal shallow-lake facies; 14-Clastic formation with carbonate formation of early Permian coastal shallow-lake
facies; 15 — Marine carbonate and clastic formation of late Carboniferous littoral-neritic facies; 16 — Carbonate formation of early
Carboniferous neritic-bathyal facies; 17 — Carbonate formation with clastic formation of middle Devonian littoral-neritic facies; 18—
Metamorphic clastic formation of early Devonian neritic-bathyal facies; 19 —Clastic formation of middle-late Silurian neritic-bathyal
facies; 20 — Metamorphic clastic formation with carbonate formation of neritic-bathyal facies in the Changcheng period; 21 - Late
Silurian-early Devonian ultramafic formation; 22-Conformable geologic boundary; 23—Angular unconformable geological boundary; 24—
Parallel unconformable geological boundaries; 25 — Fault; 26 — Thrust-fold belt of the Southern Tianshan Mountains; 27 — Basin
boundary; 28— Copper deposit; 29 — Copper ( mineralization) occurrence; 30— Lead-Zinc deposit; 31 - Lead-Zinc ( mineralization )

occurrence; 32—town
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Fig. 2  Sedimentary-tectonic evolution of the Sareke basin

1-Conglomerate; 2—Quartz conglometate; 3-Gritstone;

8= Muddy siltstone; 10 — Mudstone;

15-Coal bed;

9 - Silty mudstone;

sandstone lens; 16—Copper ore
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Fig. 3 Sedimentary-tectonic evolution of the Wuqia subsag in the northern margin of the Kashi Sag

1-Conglomerate; 2—Quartz conglometate; 3—Sandy conglomerates; 4—Gritstone; 5—Fine sandstone; 6-Siltstone; 7-Silicarenite; 8-
Argillaceous sandstone; 9—Muddy siltstone; 10-Silty mudstone; 11-Mudstone; 12-Limestone; 13-Shell limestone; 14—Mica-schist;
15—Mica quartz schist; 16—Gravel sandstone lens; 17-Gypsum bed; 18—Coal bed; 19-Copper ore; 20—Lead-zinc ore
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Comparison of the Sareke copper deposit in Xinjiang and the Liuju copper deposit in Yunnan
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Table 2 Comparison of the Wulagen Pb-Zn deposit in Xinjiang and the Jinding Pb-Zn deposit in Yunnan
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Fig. 4 Organic mineralization forms of the Sareke copper deposit and the Wulagen lead-zinc deposit

(a) The fade alteration of pebbly sandstone caused by brine in the Sareke copper deposit; (b) Bitumen and chalcocite filled in

fractures of the Sareke copper deposit; (c¢) Organic bubbles in the Wulagan lead-zinc ore ( containing sphalerite) (single polarized

light) ; (d) Bitumen produced together with galena and pyrite in the fracture zone of the northern Wulagen ore belt
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Fig.5  Metallogenic model of Meso-Cenozonic glutenite-type
Pb-Zn-Cu deposit

1-Dolomite; 2-Gypsum; 3—Mudstone; 4-Silty mudstone; 5-
Sandstone; 6 — Gritstone; 7 — Glutenite; 8 — Conglomerate; 9 —
Collapse breccia; 10-Paleogene system/Cretaceous system; 11—
Jurassic system/Changcheng system; 12 — Fracture; 13 — Deep
source ore-forming fluid; 14 — Deep source ore-forming fluid/
Oilfield brine; 15-Basin brine; 16—Lead-zinc-rich ore bodies/
Lead-zinc lean ore bodies; 17-Copper-rich ore bodies/Copper-

lean ore bodies
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