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An Overview on Continental Extensional Tectonics

Zhang Jinjiang"?, Huang Tianli'"*

1.Key Laboratory of Orogenic Belts and Crustal Evolution . Ministry of Education, Peking University . Beijing 100871, China
2.School of Earth and Space Sciences , Peking University, Beijing 100871, China

Abstract: This paper makes an overview on the continental extensional tectonics from the research history, basic concept,
structural pattern, deformational mechanism and dynamic tectonic backgrounds. Extension is one of the major tectonics in con-
tinent, which forms many different structural patterns with normal faults, such as, grabens, rifts, detachment faults and met-
amorphic core complexes (MCC). Deformational mechanism for the continental extension includes models of pure shearing.
simple shearing and delaminating shearing, which results in symmetric and asymmetric extensional structures, respectively.
There are mainly two kinds of surface expressions for the continental extension, i.e., rifts or MCC, which depends on the rheo-
logical structure of the continental lithosphere. The dynamic tectonic backgrounds for continental extension include the up-
welling plume, slab rollback and subduction retreat, gravitational collapse of thickened crust, and the extension derived from
strike-slip system.
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Fig.1 Extensions of a lithological unit by planar (a) and

listric (b) normal faulting
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Fig.2 Modern continental rift (East African rift), inter-
continental rift (Red Sea) and mid-oceanic ridge rift

(Atlantic)
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Fig. 3 Typical tectonite association of a detachment fault
(a), tectonite produced at different structural levels
(b) and uplifting and superposing of tectonite of

lower-plate during extension (c¢)
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Fig.4 Typical Cordilleran metamorphic core complex and

its formation
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Fig.6 Continental extensional models of narrow rifting (a),wide rifting (b) and metamorphic core complex (c¢)
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Fig.7 A model with maximum effective moment criterion for the formation of a low-angle normal fault
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R 2 8 1) i e (181 9.
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(Burchfiel and Royden,1985; Rey et al.,2001). &
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J3 (I 10b) B3R5l g 5 R B (] 100) AHEL , 1E 5
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Fig. 9 Model of continental extension of eastern Asia

caused by slab rollback and subduction retreat
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Fig.10 Simplified diagram showing extension driven by gravity of thickened crust
#E Rey et al.(2001)
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Fig.11 Extensions in strike-slip fault system
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Jamieson and Beaumont,2013).
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er et al.,1982; Sieh and Natawidjaja,2000). 4 E ¥
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) B F I AT DX I S 23 TR A S 1 5 5 T 257 A X
77 2 A [R) 1 T A 8 44 38 2R 45 (Cunningham and
Mann, 2007) , 1 QA st P W7 25 7 5K B Rz fft 2 K
Ui e 4 (I 11D A A7 58 W 1R &b, S IE 25 il L 22 By
JHE B e 422 DX T DX LA R 5 48k 8 D7 Il 5 0 B9 S 3
B X, FSE RN X B 1D 5 W E A AT E WA R Z
TE WA AAS B 1 X8 B i
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