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INTRODUCTION

To clarify the regional dynamic conditions and mechanisms of the 12 May 2008 Wenchuan M 8.0
earthquake, a research project “Tectonic pattern and dynamic context of major earthquakes in Central
Asia” (2008CB425703) has been carried out as a part of the National Key Basic Research Development
Program (973) (2008CB425700) supported by the Ministry of Science and Technology of China. This
project was also attributed to the China-Russia cooperative project “Mesozoic and Cenozoic tectonic
deformation of Central Asia in relation to seismic hazards and hydrocarbon resources” (2008DFA20700)
supported by the Ministry of Science and Technology of China, as the 22th item in the protocol from the
9th regular conference of the science and technology branch of the Committee for China-Russia Premier
meeting (20 August 2005). This “Atlas of seismotectonics in Central Asia” reflects partial results of joint
efforts of the Chinese and Russian scientists who took part in the two projects aforementioned. The book
“Seismotectonics in Central Asia”, which will be published by Seismological Press in 2014, includes the
detailed elucidations to the relevant subjects of this atlas.

Driven by plate tectonics, a vast triangle region, from the eastern and western syntaxes of the
Himalayas northwards to the Baikal rift, is undergoing intense neotectonic movements and frequent
M = 7 earthquakes. The northward transfer of right-angle spreading of the Indian mid-ocean ridge
accommodated by the Owen transform fault in the west and E90° transform fault in the east is
responsible for the India-Eurasia continental collision as well as the creation of the major-earthquake
tectonic domain in Central Asia. In the west, the left-lateral shear along the Chaman fault, through
the South Tian Shan, and Altai to Sayan-Baikal, transfers into the Asian continent, at least causing
seven M8 earthquakes there. In the east, right-slip motion is transmitted along the Sagaing fault,
northward over preexisting faults in western Yunnan, the Longmen Shan and western edge of Ordos,
resulting in a nearly NS seismic zone in which more than five M8 events have taken place. Data of
geology and geophysics provide information relevant to earthquakes on three time-scales: (1) Digital
seismic records since 1900 and GPS measurements in recent ten odd years representing tectonic
deformation at a 100-year scale; @ Topography, landforms, gravity anomalies, thermal state of
crust as geophysical processes of million-year scales, and (3) Rock-structure units and complicated
fault combinations forming in geological times. These information sources of multiple disciplines
and multiple time periods record steady deformation and strain accumulation since the India-Eurasia
plate collision, and is the scientific evidence for understanding the seismotectonics of Central Asia.
Studies on seismotectonics involve the complex relationships between current crustal movement,
seismicity and faults. As a characteristic part of this atlas, a computer work platform for multiple
element integration and information extraction was constructed based on all seismic records in
the study area since 1900 and flood data of GPS measurements in the last ten years. Its purpose
is to analyze the tectonic settings and triggering mechanisms of major earthquakes, determine the
migration trends of big events based on seismic attributes of faults in crust (a 1: 200,000 digital
database of faults) and seismotectonic patterns of hundred-year scales, and help understand the
genesis of the 12 May 2008 Wenchuan M8.0 earthquake. ‘

The atlas of seismotectonics in Central Asia collects 30 independent maps of geological
tectonics, seismicity and geophysics, which are divided into three map sets: basic (I. 1-8), regional
(II. 1-14) and typical seismotectonics (III. 1-8). Each map includes brief instructions in Chinese and
English, main map, and interpretive maps necessary. The basic maps delineate geological tectonics
and geophysical background of Central Asia. The regional maps exhibit current dynamic context
and conditions for major earthquakes of Central Asia. And the typical maps present the research
results on seismotectonics of some typical regions in Central Asia. The references and author’s
information of each map are listed in the Appendix of the atlas.
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Dynamics of Mesozoic and Cenozoic tectonics in the central-east Asia continent
Ma Zongjin
(Institute of Geology, China Earthquake Administration)

The present eastern Asia continent is a collage composed of three types of first-order tectonic units: (DStable
blocks, called cratons, underlain by igneous and metamorphic rocks, somewhere with sedimentary cover on the
surface. Of them, some cratons remain intact, rigid and stable, such as Kazakhstan, Siberia, Tarim and South Chi-
na, while some have been broken and transformed into active tectonics such as North China. @)Active orogenic
belts, usually long and narrow mountain ranges, characterized by intense crustal deformation, volcanism and
metamorphism. Some individual orogenic belts lie on margins of cratons or between stable blocks, such as the
Tianshan and Qinling, and more orogenic belts are distributed on active plateaus like the Tibetan plateau. (3)Conti-
nental margins, which are transitional regions between continents and oceans.Since Mesozoic (180Ma), with west-
ward spreading of seafloor, the Pacific plate was subducted beneath the Eurasian continent, resulting in accretion
of continental margins in eastern Asia. The seafloor of the India Ocean spread toward north, several continents
that were previously in the southern hemisphere moved to north at big rates and then converged with the Eurasian
continent. By Cenozoic (50Ma), the India subcontinent collided with Eurasia, and continued to move to north, un-
derthrusting below the Himalaya and Tibet. This collision caused crustal thickening and shortening, and spawned
deformation that spread to north as far as the Tianshan and Altai. In the east, the Pacific and Philippine plates
were subducted toward west, meanwhile the trenches retreated to east, resulting in back-arc spread and eastward
extension of eastern Asia. Roughly bounded by the line from the Pamir, Tianshan, Altai to Baikal, the northwest-
ern Asia remains stable with weak crustal deformation and little earthquakes, while the southeastern Asia plays
host to many regions of active tectonics with intensive crustal deformation and high seismicity. By a whole view,
basin-range-plateau systems, four characteristic tectonic lines in north-south, east-west, northeast and northwest
directions characterize the central Asia continent.



Mesozoic-Cenozoic Tectonics of Eastern Asia Continent
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Tectonics of Central Asia
Yang Weiran Wang Jie

(China University of Geosciences (Wuhan))

Tectonic evolution of Asia includes the formation of its continental basement and a series of geotectonic cy-
cles such as Salayirian, Caledonian, Hercynian, Hercynian- Indosinian, Indosinian,Yanshanian and Hemalayan.
Asia consists of 3 continental blocks: Siberian continental block, Paleo-Chinese continental block (including Si-
nokorean, Tarim and Yangtze blocks), Indian continental block, and the Pacific plate. Taking them as the kerns,
North Asia, Central Asia, South Asia and East Asia, the 4 tectonic assemblages can be subdivided, together with
the 11 second-order and 86 third-order tectonic units.

The Central Asia tectonic assemblage trends basically in EW. It is compressed respectively by the southward
protruding arc-tectoniocs surrounding the Siberian continental block and by the mainly NNE-trending arc-tectonics
surrounding the Indian continental block (only the Himalayas in the inner arc protruding to the south). They, in
turn, are intensively reworked and superimposed by the subduction of the Pacific plate beneath the Asian conti-
nent, and thus formed the NNE-trending East Asian tectonic mobile belt.

The geotectonic temporal-spatial evolution of Asia is synchronous with that of the whole Earth, and had
undergone 3 major epeirogenic events, namely, the Columbian paleo-continent, the Rodinian paleo-continent and
Pangean paleo-continent. During this process the Central Asia tectonic assemblage is unique: the formation of
Columbian paleo-continent is slightly earlier than that of the South and North Asian tectonic assemblages; the for-
mation of the Rodinian is also later than its south and north neighbors; the formation of Pangean paleo-continent
at 210 Ma by Indosinian movement is also later than the general formation age of the Earth at 250 Ma.

The three tectonic patterns, backward-subduction-docking pattern, single-directional migration collage pat-
tern and in situ opening closing accordion pattern are summarized. The kinetic origin of the backward-subduc-
tion- docking pattern is mantle convection (asthenospheric or plume convection); the single-directional migration
collage pattern is probably caused by mantle flow induced by mantle upwelling; and in situ opening closing accor-
dion pattern is probably related with the * hot spot” in deep mantle.
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Morphotectonics of the Eurasian continent
G. F. Ufimtsev

(Institute of the Earth’s Crust of the Siberian Branch of the Russian Academy of Sciences, Irkutsk, Russia)

Eurasia is the largest continental block on the Earth. Morphotectonically, it exhibits a radial-concentric pat-
tern consisting of four kinds of tectonic units: platforms, rejuvenated and youthful mobile belts, and the conti-
nent-ocean transition zones. Vast areas of young and ancient platforms, such as Siberia, have experienced slow-
rate Late-Cenozoic uplift and little interior deformation. The youthful orogenic belts are clustered into giant
Alpine-Himalayan megabelt. The rejuvenated mountain belts are characterized by a variety of structural-morpho-
logical types of orogens, such as domelike uplifts, block uplifts and intermountain basins. The continent-ocean
transition zones in Eurasian Asia, including marginal rifts and extensional basins, are resulted from interaction
between the continental block and Pacific Ocean and Philippine Sea since the Late Cenozoic. One of the conspic-
uous features of Eurasia is that most areas lie in the largest geoid depression of the Earth, and the NS trending
Uralian-Oman lineament expresses a break on the geoid slope, implying a relationship to deep structure, including
density inhomogeneities, downward to the core-mantle interface. Besides, the Eurasian continent fully demon-
strates morphotectonic and recent geodynamic features of the Northern Hemisphere of the Earth, just in contrast to
that of the Southern Hemisphere including distribution of oceens and continents, tectonic activity, thermel regime
and geoid. It is best to view the surface morphotectonics and deep structure of the Earth as a geodynamic ensem-
ble which has spawned the large-scale geomorphic features on the surface.



