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Continental Drift, Plate Tectonics and Geomechanics

ZHAOQO Win-jin
Chinese Academy of Geological Sciences, Beijing 100037

Abstract: This paper briefly describes the major content and basis of Wegener’s continental drift hypothesis and
deals with the fact that, due to the discovery of the mid-ocean ridge and the ocean floor expansion during the geo-
logical and geophysical survey on the basis of the continental drift hypothesis, researchers have explained the
mechanism of continental tensional faulting and established the global plate tectonic theory, thus resulting in the
revolution of modern geoscience thinking. Simultaneously with the emergence of the continental drift hypothesis,
Li Siguang actively approached and dealt with the problem of continental crust horizontal movement and, in com-
bination with the reality of China’s mainland, developed the theory of intracontinental collision deformation, i.e.,
the geomechanic theory and method that included the global continental tectonic system. Li Siguang emphasized
that geomechanics studies the phenomena of crustal movement and deformation on the basis of geology on one
side and mechanics on the other side. Later, he extended the application of geomechanics to the aspects of re-
sources and environment. This paper makes a thorough discussion on the relationships between Wegener’s conti-
nental drift hypothesis, global plate tectonic theory and geomechanics, expounds the practical significance and
fore-sight significance of Li Siguang’s geomechanic theory and method and puts forward the suggestion that we
should attach great importance to and carry forward the valuable heritages that Li siguang left to us, deeply study Li
Siguang’s works and, in combination with new achievements of geological survey, enrich and develop his theory.
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Fig. 2 Distribution of Dinosaurs fossils
(after Wegener, 2006)
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) Fig. 3 The simulation of force-enduring and deformation
conditions of the continental block with the help of
the flat-plate roof beam

E. s AA. ;AU
Arrows indicate force application directions of continental blocks
) and some important position variations produced in somewhat later
geological epochs. The illustration is a diagram showing the prin-
ciple of fracturing indicated by the appraisal parallel lines.
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spheres in the world (after , 1968)
(2) :
( ) (
) (
) :
(3)
(4) (1965)
5)
3.2 60 ,

, 1980

, 1960~1970

1974~1979 =¢ >”,1980~90 “*

: i 1989
30 “ ” (R
Phinney,1963), 8
; —San Marcos
Cascadia Katmai 2004
(USArray);
(SAFOD);
(PBO);
(INSAR)
2007 ---ISES---
: 4 :
(Europe-Africa Collision in the Medi-
terranean); (Continental To-

pography in the Pannonian);
(Subsidence in the Netherlands’Delta;
(Ocean Formation in the North-Atlantic)

GPS ; ,

1926

33
(1)



724

3.4

@)
©)

(4)
©)
(6)

()

©)
9)

o))

1996)

(1982)

1929

)

, Tapponnier

100-150 km

England

2-4

)
°c (
)1
(
) 7y
“c ( )
( ) 7
km, km, 5 km
, 1956,
, , 70(
)-200( )km,
Molnar , 5km
3)
1926
( , 1926, 1996)
50-80- km, 6 400 km,
2700 m “e



725

0 90° 110°__ 130°
— v

- aﬂl’ JI ilk,:}"r N'
Cenozoic tension
W TGO B VT
I the south china sea and
60° andaman sea oceanic crust
-

+ &

10

[140°
200

7 FILFERFEHEEINKEENEREGR P.Tapponnier, 1982)

Fig. 7 Outline map of Cenozoic squeezing-out structures and major faults in East Asia (after P. Tapponnier, 1982)

a —_ —_

: 1—50~20 Ma, BP. 2——20~0 Ma, BP. 3—

, 1+2

Map a: Black thick lines—major faults and plate boundaries; thin lines—secondary faults; hollow feather branches—suture zones;
white arrows—moving directions of major blocks relative to Siberia (quantitatively); black arrows—pull-apart directions related to

b

Fa,

squeezing-out. Numerals represent squeezing-out stages: 1—50—20Ma,BP; 2—20—0Ma,BP; 3—recent time and future. Arrows on the
faults (in West Malaysia, Gulf of Thailand and Southwest China Sea) are not consistent with modern movement. Map h: Result of model
test. It was set that a rigid body was pushed into a plastic body with a constant velocity, the plastic body was multi-layered and could not
be thickened in the vertical direction, and the lateral part of the plastic body was designed to be the free boundary. The deformation se-
quence of the plastic body was obtained. At the first stage, a left-lateral fault and a right-lateral fault appeared after squeezing in, and
subsequently the left-lateral fault F; appeared. This fault expanded towards the free boundary, and formed No. 1 block through cutting,
which corresponded to the Indo-China area; At the second stage, the rigid body continuously pushed its way into the plastic body, re-
sulting in the formation of a new right-lateral fault, which cut off F; and stopped it from left rotation. At the same time, F, appeared, and

No. 2 block was gradually produced through separation, which corresponded to the South China block. -South China Sea;

®@-Northeast China; (1+2)-Andaman Sea.
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Fig. 8 Schematic model of single shear-rotation
a- ( P.Tapponnier, 1976); b- - ( P.England & P.Molnar, 1990)
a—schematic model of the squeezing-out structures (after P. Tapponnier, 1976); b—schematic model of single shear-rotation
(after P. England & P. Molnar, 1990)
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Fig. 9 Schematic map showing Qinghai-Tibet-Yunnan-Myanmar-Indonesia eta-type structure (after Li Siguang, 1929)
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Fig. 10 Schematic map showing the development of faults within the block
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Fig. 11 Tectonic map showing deep tectonics of the Yarlung Zangbo River suture zone and the Himalaya Mountain

HH- ; YZS- ; NQT- ; YBJ- ; MFT- ; MBT- ; MCT-
;s MHT- ; STD- ; KM- s GTS- ; RTS- ; ABS- ;

YBS- ; NBS- ; DBS-

HH-high Himalayan crystalline rock belt; YZS-Yarlung Zangbo River suture zone; NQT-Nyaingentanglha Range; YBJ-Yangbajain graben;
MFT-major frontal fault; MBT-major boundary fault; MCT-major central fault; MHT-major Himalayan thrust; STD-South Tibet segregation
system; KM-Kangmar dome; GTS-Gandise thrust system; RTS-Rinbung anticlinal thrust system; ABS-Anggang hot spot; YBS-Yangbajain
hot spot; NBS- Nyaingentanglha hot spot; DBS-Damxung hot spot
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