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Fig.1 Lithospheric tectonic divisions and location of the geoscience transect in continental China

FiE FISL3E b -1 [

SH11 SH12 SH13 SH14 SH15 SH16
h 4 1 . J 3

i
SH17 S|118 SH19 SH20 SH21 SH22

T T T T T T T T T T
1700 1750 1800 1850 1900 1850 2000 2050 2100 2150 2200 2250 2300 2350 2400 2450 2500

2 s ] nf G e — U 1] BH b 7% D0 S R 5 A ) (e KA 2000)
Fig.2 Seismic sounding P—wave velocity structure profile from Koktokay
of Xinjiang to Jianyang of Sichuan
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Table 1 Summary of the crustal structure of the Koktokay of Xinjiang
to Jianyang of Sichuan geoscience transect
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Fig.5 Model of the crustal thickness and velocity structure of the Koktokay of Xinjiang to

Jianyang of Sichuan geoscience transect
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Fig.6 Crustal structure of the Batang—Zizhong transect (data from reference[30])
1—Cenozoic clastic sedimentary series; 2—Triassic—Cretaceous clastic sedimentary series in the Upper Yangtze region;3—Triassic low—grade
metamorphic—clastic sedimentary series in the Garzé area;4—Upper Paleozoic carbonate sedimentary series in the Upper Yangtze region;
5—Upper Paleozoic low—grade metamorphic carbonate—clastic sedimentary series in the Garzé area;6—Upper Neoproterozoic—Lower Paleozoic
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sedimentary series in Garzé area;8—Meso— and Neoproterozoic low—grade metamorphic—sedimentary series;
9—Neoarchean—Paleoproterozoic medium— and high—grade metamorphic series; 10—Meso— and Paleoarchean high—grade metamorphic series;
11-Dioritic metamorphic series in the middle and lower crust; 12—Basic granulite in the lower crust;
13—Yanshanian granitoids; 14—Jinningian granitoids; 15— Zhongtiaoan granitoids; 16—Archean TTG suite ; 17—Jinningian basic rocks;
18—Thrust fault zone; 19—Strike—slip fault zone; 20—Intracrustal low—velocity layer; 21—Crust—mantle ductile shear zone;
22—Moho; Fi—Batang thrust fault zone ; F,—Zhuosong thrust fault zone ; F;—Garzé—Litang thrust fault zone; F,—Zheduo Mountain Pass thrust
fault zone ; Fs—Xianshui River thrust fault zone ; F,—Anning River thrust fault zone; F;—Lenggi thrust fault zone;

Fs—Yingxiu thrust fault zone ; Fo—Siping thrust fault zone ; Fj,—Pujiang thrust fault zone ; F;;—Mucheng thrust fault zone;
Fi,—Renshou thrust fault zone ; Fi;—Gonggashan crust—mantle ductile shear zone
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Table 2 Lithospheric and asthenospheric structures of the Koktokay of Xinjiang to
Jianyang of Sichuan geoscience transect

S A A B i Bt B I S i
AP IN
JELE (km) Vs M (km/s) | Ve M (km/s) | HHE (km) JERE (km)
NZE R [ JRFEALIE (21D 153.67 451 438 271.52 118.10
HEAR B (11) 161.45 452 4.41 266.91 105.45
HENES SR M b
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I EAHER
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ARIE L&Y (10D 177.00 4.60 4.44 253.30 76.30
SEIE AR (45) 181.47 4.61 4.45 255.36 73.93
P
RECHIEW (22) 167.23 4.54 442 278.45 111.41
AR fohEe (53) 181.74 456 4.44 280.55 98.21
7R 5 Jil R (19) 170.74 457 443 264.00 93.26
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Fig.7 Model of the composition of the lithosphere in western China (data of deep—seated
xenoliths from references [8,27—28,31—45])
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Fig.8 Lithospheric and asthenospheric structures and mantle dynamic model for the Qinghai—Tibet Plateau and its surrounding areas
(drawn after the I’s velocity structure profile of seismic tomographic imaging at 90°N)
1—Lithospheric crust;2—lithospheric upper mantle ; 3—High—velocity blocks or mantle block tectonics in the middle and lower lithosphere
beneath the Indian plate ;4—High—velocity blocks or mantle block tectonics in the middle and lower lithosphere beneath the Eurasian plate;
5—Intracrustal low—velocity layer;6—Very low—speed zone in the asthenosphere; 7—High—velocity block in the asthenosphere;
8—Bottom boundary of the lithosphere ; 9—Bottom boundary of the asthenosphere; 10— Large—scale thrust zone; 11—Plate collision suture
zone ; 12—Direction of relative movement of of lithosphere plates and blocks;3—Direction of material flow in the asthenosphere ; MFT—Main
frontal thrust; MBT—Main boundary thrust; MCT—Main central thrust; YZS—Yarlung Zangbo suture;
BGS—Bangong—Nujiang suture; ARTF—Altyn Tagh strike—slip thrust; STSF—South Tianshan thrust fault;
NTSF—North Tianshan thrust fault; SALTF—South Altay thrust fault
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Lithospheric and asthenospheric structures of the Koktokay of Xinjiang to
Jianyang of Sichuan geoscience transect

CAI Xue—lin', CAO Jia—ming’, ZHU Jie—shou’

(1. School of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China;
2. School of Information Engineering, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: By using the theory and method of modern structural analysis, the paper analyses the explosion seismic
sounding profiling and natural seismic surface wave tomographic imaging in the Koktokay of Xinjiang to Jianyang
of Sichuan geoscience transect and integrates the results of research on geology, geochemistry, structural petrology
of deep —seated xenoliths and geophysical signs. These studies indicate that the geometric structure pattern of
high—speed blocks or mantle block tectonics is one of the basic conditions for controlling the lithospheric tectonic
pattern and tectonic deformation of the lithospheric surface. The crustal, lithospheric and asthenospheric velocity
structure models and material composition models are constructed in this geoscience transect. Based on a
systematic study of the high —speed blocks in the lithosphere, three geometric structures of the lithosphere are
distinguished: craton—root—shaped structure, orogen—wedge—shaped structure and plateau—root—shaped structure,
and two tectonic evolution types of the lithospheres are recognized: cratonic lithosphere and thickened
lithosphere. Based on the aforesaid systematic description, the paper discusses the structural types of the
asthenosphere, interaction between the lithosphere and asthenosphere and mantle dynamic model of this
geoscience transect.

Key words:lithosphere;asthenosphere ;seismic sounding;seismic tomographic imaging;tectonic analysis;mantle

block tectonics; Koktokay, Xinjiang;Jianyang, Sichuan
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