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Fig.1 Wedge—shaped tectonic section of the lithosphere in the northern segment of the Longmen Mountains orogenic belt

1—Cretaceous—Neogene sedimentary series; 2—Upper Triassic—Jurassic sedimentary series; 3—Triassic low—grade metasedimentary series;

4—Devonian—Middle Triassic clastic—carbonate series; 5—Sinian—Silurian clastic—carbonate series; 6—Sinian—Silurian low—grade

metasedimentary series ; 7—Mesoproterozoic—lower Neoproterozoic low—grade metamorphic series; 8—Paleoproterozoic medium— and low—

grade metamorphic series; 9—Archean high—grade metamorphic series; 10—Dioritic metamorphic rocks in the middle and lower crust;

11—Basic granulite in the lower crust; 12—Spinel lherzolite of the upper mantle ; 13—Yanshanian granitoids; 14—Jinningian granitoids;

15—Zhongtiaoan granitoids; 16—Archean basic rocksn; 17—Zhongtiaoan ultrabasic rocks; 18—Permian marker bed; 19— Thrust zone;

20—Thrust zone in the early stage and extensional normal fault zone in the late stage; 21— Extensional normal fault zone;

22—Intracrustal low—velocity layer;23—Crust—mantle ductile shear zone; 24—Moho ;25—Directions of relative movements of blocks;

A—Wenchuan thrust zone in the early stage and extensional normal fault zone in the late stage ; B—Beichuan—Jiudingshan thrust zone;

C—Yingxiu thrust zone ; D—Pengxian—Guanxian thrust zone ; E-Heishui crust—mantle ductile shear zone ; F—Anxian crust—mantle ductile

shear zone ; G—Mianyang crust—mantle ductile shear zone ; H—Longquanshan crust—mantle ductile shear zone
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Fig.2 Crust thickness distribution of China and its adjacent regions
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Fig.3 Distribution of structure types of lithospheric crust of continental China
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Table 1 Summary of structural types of continental crust in China
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Fig.4 Model of thickness and P—wave velocities of six deformation structure types of continental crust in China
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Fig.6 Structural styles of deformation at the shallow level of craton—type crust
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1—Imbricate thrust structure zone at basin margins;2—Fault triangle structure zone in a basin;3—Pop—up structure zone in a basin;
4—Gentle fold structure zone in the basin center; A—Thrust—nappe structure zone at the margin of an orogenic belt;
B—Compressional—extensional granite structure zone in the orogenic belt;

C—Extensional volcano—sedimentary basin structure zone in the center of an orogenic belt
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Fig.7 Schematic crustal structure map of the Fenhe rift and its adjacent areas
(Structural analysis of the seismic sounding section)
1—Cenozoic sedimentary series;2—Mesozoic sedimentary series; 3—Paleozoic sedimentary series;4—Meso— and Neoproterozoic low—
grade metamorphic series; 5—Paleoproterozoic medium— and low—grade metamorphic series; 6—Neoarchean medium—and high—grade
metamorphic series;7—Meso— and Paleoarchean high—grade metamorphic series; 8— Dioritic metamorphic rocks in the middle and
lower crust; 9—Basic granulite in the lower crust; 10—Archean TTG suite; 11—Basic intrusive rocks;12—Extensional normal fault zone;
13—Crust—mantle ductile shear zone;14—Intracrustal low—velocity layer; 15—Moho ; F;—Lishi extensional normal fault zone;
F,—Luoyun extensional normal fault zone ; F;—~Huoshan extensional normal fault; F,—Fushan extensional normal fault zone;
Fs—Guodian extensional normal fault zone; Fy—Liiliang crust—mantle ductile shear zone; F,—Linfen crust—mantle ductile shear zone;
[-Ordos block ; II-Fenhe rift; [II—Taihangshan structural zone
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Fig.8 Model of crustal thickness and velocity structure on the Qinghai—Tibet Plateau
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Fig.9 Schematic crustal structure map of the Tianshan orogenic belt
(Structural analysis of the seismic sounding section!™)
1—Cenozoic sedimentary series; 2—Mesozoic sedimentary series; 3—Upper Paleozoic volcanic—sedimentary—low—grade metamorphic
series ;4—Lower Paleozoic volcanic—sedimentary—low—grade metamorphic series;5—Upper Paleozoic clastic—carbonate series;
6—Lower Paleozoic—Sinian clastic—carbonate series;7—Lower Paleozoic—Proterozoic medium— and low—grade metamorphic
series ; 8—Proterozoic medium— and low—grade metamorphic series; 9—Archean high—grade metamorphic series;
10—Dioritic metamorphic series in the middle and lower crust; 11—Basic granulite at the base of the lower crust;
12—Variscan granitoids ; 13—Gabbros ; 14—Opbhiolite ; 15—Thrust zone ; 16—Intracrustal low—velocity layer;
17—Crust—mantle ductile shear zone; 18—Moho ; 19—Directions of relative movements of blocks;
20—Directions of relative movements of nappes; F;—Southern Junggar marginal thrust zone;
F,—Borohoro fault zone ; F;—Nilka fault zone ; F,—Narat collisional suture zone;
Fs—Halik collisional suture zone ; Fs—Korla fault zone ; F;—North Tianshan crust—mantle ductile shear zone;

Fs—South Tianshan crust—mantle ductile shear zone ; F;—Kuqa crust—mantle ductile shear zone
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Fig.10 Model of crustal thickness and velocity structure of the North China rift zone
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Fig.11 Crustal structure of the Changzhi—Heze transect (structural analysis of the seismic sounding section”)
1—Cenozoic sedimentary series;2—Cenozoic basalt series;3—Mesozoic sedimentary series; 4—Paleozoic sedimentary series;
5—Proterozoic mediumi— and low—grade metamorphic series; 6—Neo— and Mesoarchean medium— and high—grade metamorphic series;
7—Paleoarchean high—grade metamorphic series; 8—Dioritic metamorphic series in the middle and lower crust;

9— Basic granulite in the lower crust; 10—Indosinian—Yanshanian diorites; 11—Archean TTG suite; 12—Basic intrusive rocks;
13—Extensional normal fault zone ; 14—Thrust zone ; 15—Crust—mantle ductile shear zone ; 16—Intracrustal low—velocity layer;
17—Moho ; F;—Western Taihangshan marginal fault zone ; F,—Xipingluo fault zone ; Fs—Eastern Taihangshan piedmont fault zone;
F,—Tangyin fault zone ; F;—Changyuan fault zone ; Fs—Liaocheng fault zone ; F;—Changzhi crust—mantle ductile shear zone;
Fs—Sanhe crust—mantle ductile shear zone; Fe~Dongwang crust—mantle ductile shear zone ; Fiy—Puyang crust—mantle ductile shear zone;
Fi,—Western Shandong crust—mantle ductile shear zone; I —Taihangshan structural zone;

Il ~Tangyin depression; ll — Neihuang uplift; IV —Dongming depression; V —Heze uplift
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Fig.12 Crustal structure of the Taihe (Jiangxi)—Yong an (Fujian) area (structural analysis of the seismic sounding section®)

1=Upper Cretaceous sedimentary series; 2—Upper Jurassic—Lower Cretaceous volcanic—Sedimentary series; 3—Lower Jurassic sedimentary series;

4 Devonian—Triassic sedimentary series ; 5—Paleoproterozoic sedimentary series; 6—Meso— and Neoproterozoic low—grade metamorphic series;

7—Archean—Paleoproterozoic medium— and high—grade metamorphic series; 8—Caledonian granitoids;9—Variscan granitoids;

10—Yanshanian granitoids;11—Late Cretaceous basic extrusive rocks; 12—Dioritic metamorphic series in the middle and lower crust;

13—Basic granulites in the lower crust; 14—Thrust zone ; 15—Extensional normal fault zone; 16—Detachment zone;

17—Intracrustal low—velocity layer; 18—Crust—mantle ductile shear zone; 19—Moho ; F;—Xingguo crust—mantle ductile shear zone;

F>— Ningdu crust—mantle ductile shear zone ; F;—Ninghua crust—mantle ductile shear zone
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3D structure and dynamic types of the lithospheric crust in continental China
and its adjacent regions

CAI Xue—lin, ZHU Jie—shou, CAO Jia—min, CHENG Xian—qiong

(Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract: A crustal thickness and velocity structure model of continental China has been constructed based on a
systematic structural analysis of the seismic sounding profile in continental China and its adjacent regions.
According to this model, structural styles of crustal deformation, crustal geological structure and tectonic evolution
and crustal kinematics and dynamics, the lithospheric crust beneath continental China is divided into six crust
structure —dynamic types: (1) cratonic folded—thrust style structure—compressional dynamic type (Tarim type); (2)
cratonic horst structure —extensional dynamic type (Ordos type); (3) thickened plateau fan structure —collisional
wedging dynamic type (Tibetan Plateau type); (4) thickened orogenic wedge structure —subductional wedging
dynamic type (Tianshan type); (5) thinned basin—range structure —block extensional dynamic type (North China
type); and (6) thinned listric structure —wholesalely extensional dynamic type (South China type). This paper
discusses the basic characteristics of cratonic crustal, thickened crust and thinned crust and their relations and
geological significance.

Key words: crust;lithosphere ; seismic sounding; tectonic analysis; 3D structure ; dynamic type;continental China
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