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Fig.1 Schematic geologic map of southwest Tianshan Mts.

(showing tectonic position of North Tarim peripheral foreland basin)
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1—Current orographic basin; 2—North Tarim peripheral foreland basin; 3—South Tianshan Mts. metamorphic core; 4—Yining paleo-

continent ; 5—thrust ; 6-—strike-slip fault; 7 —borderline of recent Tarim basin; 8-——fault number; (O)-—north margin fault of Central Tianshan

Mts. ; @-—south margin fault of central Tianshan Mts. ;

(®—Liushugou-Kuokeshaer thrust belt; @—south margin thrust belt of south

Tianshan Mts. ; &—Keziletag fault; ®—Xingger fault; @—Xingditag fault
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Fig. 2 Stratigraphy and depositional sequences in the typical areas of North Tarim peripheral foreland basin

(section locations shown in Fig. 1; rose diagrams of the cross-beddings without numbers after Carroll et al. , 1995)
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1—Sandstone and conglomerate ; 2—poorly-sorted conglomerate ; 3—limestone and chert-bandded limestone;

4—carbonate turbidite ; 5—rhyolite ; 6—basalt ; 7—gypsum
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Fig. 3 Interpretive stratigraphic section of North Tarim peripheral foreland basin showing the spatial distribution of the

sediments during the flysh and molasse stages (section location shown in Fig. 1)
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1—Sediments in the passive continental margin; 2—detrital rock onlapping the forebulge unconformity; 3—forebulge carbonate;

4—mudstone ; 5—turbidite ; 6—proximal coarse-grained detrital rocks; 7-—foredeep sediments during the molasse stage ; 8—proximal detrital

sediments during the molasse stage; 9—distal detrital sediments during the molasse stage
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Fig. 4 Hypothetical breakoff mechanism of a subducted slab explaining the migration and flysch-to-molasses transition

of the peripheral foreland basin, and related orogenic uplift and magmatic activity
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1—Yining paleo-continent ; 2—Tarim paleo-continent; 3 -orogenic belt; 4—easily-faulted zone within crust;5—lower crust; 6—upper mantle;

7-—asthenosphere ; 8— subducted slab changed to eclogite; 9—sediments in passive continental margin; 10—sediments in foreland basin; 11--

upwelling direction of mantle mass; 12 ‘downgoing force resulted from eclogitization/friction resistance resulted from change of crust thickness
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Early Permian Flysch to Molasse Transition and a Quick Migration of North
Tarim Peripheral Foreland Basin: Response to Subducted Slab Breakoff

ZHANG Chuanheng"'?, DU Weiliang®*, LIU Dianbo”, WANG Jian®’, WANG Menghua®

1) State Key laboratory of Geological Processes and Mineral Resources & Key Laboratory of Lithosphere
Tectonics and Lithoprobing Technology of Ministry of Education, Beijing, 100083
2) College of Geosciences and Resources, China University of Geosciences, Beijing, 100083
3) Chengdu University of Technology, Chengdu, 610059
4) Institute of Geophysical Exploration of Huabei Qil Company, China National Petroleum
Corporation, Renqiu, Hebei, 062552

Abstract

North Tarim peripheral foreland basin, developed from early Carboniferous to early Triassic, recorded the
development course of South Tian shan orogenic belt. This basin transited from flysch to molasse, and migrated
southward for a long distance at the end of early Permian. Moreover, at the same time, magmatic activity
forming the igneous rock with no Eu-anormaly and mantle materials, whole uplift ofSouth Tian shan orogenic
belt, hydrothermal deposits, and intensive metamorphism and deformation took place simultaneously. The
coincidence of these geologic events suggests they are all related to a same geologic mechanism; subducted slab
breakoff. So, it is thought that the flysch to molasse transition of North Tarim foreland basin may be one
response to slab breakoff. Many other orogens, such as Qinghai and Tibet orogen, all exhibited those

characteristics, suggesting that slab breakoff may be an integral part in orogenic movement.

Key words: foreland basin; early Permian; basin conversion; a quick migration; subducted slab breakoff;

Tarim; Xinjiang
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