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Paleozoic tectono—metallogeny in Tianshan—Altay area, Central Asia

WAN Tian—feng, ZHAO Qing—le
(School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Paleozoic tectonics and endogenic metallogeny in Tianshan— Altay area of Central Asia constitute an important research
topic in geology. The Altay area, as a collision zone of the Early Paleozoic (500—397 Ma), and the Tianshan region, as a collision
zone of the early period in Late Paleozoic (Late Devonian — Early Carboniferous, 385—323 Ma), resulted from nearly NS—trending
shortening and collision (according to recent magnetic orientation). In the Late Devonian— Early Carboniferous (385—323 Ma),
regional NW—trending faults exhibited features of the dextral strike—slip motion in Altay area and Junggar basin. In the Tianshan
area, however, nearly EW— trending regional faults caused motions of the thrusts, thus belonging to the collision period of the
Tianshan Mountains. However, in the Late Carboniferous— Permian (323— 260 Ma), these areas suffered from weaker eastward
compression, influenced by the long—distance effect of the Ural collision zone, which converted existent NW—trending faults into
sinistral strike—slip in Altay and Junggar areas, and also converted existent nearly EW—trending faults into dextral strike—slip in

Tianshan area. The rocks of that area in the Late Carboniferous — Permian period were moderately ruptured into a certain tension—
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shear form, thus forming a number of world—famous giant endogenic metal ore deposits in Tianshan— Altay area. As to the Central

Asian continent, the most powerful collision period may not coincide with the most favorable endogenic metallogenic period.

Therefore the “orogenic metallogeny hypothesis” should be treated with caution in that area.
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Fig.1 Regional maximum principal compressive stress orientation and strike—slip fault in Balkhash—Tianshan—Altay area during the
main collision period (Late Devonian—Early Carboniferous) (modified after [1, 6—8, 10, 15])
The big red arrow shows the trend of regional compression and collision. Small red arrows represent nearly EW—trending reverse faults, whereas a
pair of black arrows show the NW—trending dextral strike—slip fault
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Fig.2 Regional maximum principal compressive stress orientation and strike—slip fault in Balkhash—Tianshan—Altay area during
the post—collision period (Late Carboniferous — Permian) (modified after [13—21]). The big red arrow shows the trend of regional
compression and shortening. A couple of small and black arrows show the dextral or sinistral strike—slip fault
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Fig.3 The satellite image of southern Turpan—Hami area, Xinjiang, China, approximately EW—trending faults display dextral
strike—slip features during the Late Carboniferous—Permian (after Wang Xiaoniu)
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Fig. 4 Plan view of the metallogenic model for pegmatite type rare — rare earth metal deposits in Koktokay, Fuyun, Xinjiang
(modified after [39])
1-Lithium, beryllium, niobium, tantalum, rubidium, cesium and hafnium mineralized pegmatite vein group related to Late Paleozoic continental
crust remelted granite; 2—Beryllium, niobium and tantalum mineralized pegmatite vein group related to Triassic two—mica granite; 3—Geological
boundary;Red arrows show shear direction of blocks
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Fig.5 Sketch geological map of the metallogenic belt and the volcanic rock basin in Ashele of Altay, Xinjiang (modified after [41])
1—-Quaternary; 2—Lower Carboniferous; 3—Middle—Upper Devonian; 4— Middle—Lower Devonian Ashele Formation; 5— Middle—Lower Devonian
Tuokesalei Formation; 6— Middle Devonian Altay Formation; 7—Lower Devonian; 8—Late Paleozoic monzonitic granite; 9—Late Paleozoic
plagioclase franite; 10—Late Paleozoic tonalite; 11—Late Paleozoic gabbro diorite; 12—Fault; 13—Anticline and syncline; 14—Ashele mining area;
15—Geological boundary; The red arrows show influence on Permian blocks by sinistral strike slip
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Fig.7 Sketch geological map of precious metal and polymetallic metallogenic belt in eastern Tianshan Mountains
(southern Turpan—Hami) ( mofified after [35])

Serial number and name of ore deposit: 1—Xiaorequanzi copper deposit; 2—Shiyingtan gold deposit; 3—Kangxi gold deposit; 4—Kangguer gold

deposit; 5—Matoutan gold deposit; 6—Weiquan gold deposit; 7—Jiabaishan gold deposit; 8—Yandong gold deposit; 9—Tuwu copper deposit;
10—Linglong copper deposit; 11—Chihu copper deposit; 12—Xiaohongshan gold deposit; 13—Lubaishan copper deposit; 14—Tudun copper—nickel
deposit; 15—Erhongwa copper—nickel deposit; 16—Xiangshan copper—nickel deposit; 17—Huangshan copper—nickel deposit; 18—Huangshan East
copper—nickel deposit; 19—No. 148 gold deposit; 20—Wutongwozi South gold deposit; 21—Baishigou gold deposit; The big red arrows show shear
directions of the block during mineralization
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