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1.  Introduction 

The Central Asian orogenic belts occupy about 50% of northern Eurasia.  They are 
bounded by the Angara (Siberian) and Russian cratons in the north and Tethysides in the 
south.  Between the Russian and Angara cratons in the northwest, the Paleozoic and late 
Precambrian tectonic units of the Central Asian orogenic belts plunge westward beneath the 
thick Mesozoic and Cenozoic sedimentary fill of the vast Western Siberia Basin.  Magnetic 
data indicate that these units can be traced as far north as the shore of the Arctic Ocean.  The 
relationship between the Central Asian orogenic belts and Paleozoic fold belts of the Arctic 
regions has been a renewed subject of research in the past decades.  Related to this problem is 
the tectonic history of the Western Siberian Basin that is rich in oil and gas resources and the 
structural origin of the enormous Siberian trap basalt.  In the east, the Central Asian orogenic 
collage has a transitional boundary with the Nipponides.  There, tectonic units of Central 
Asia experienced considerable rotation during the early Mesozoic subduction of the Paleo-
Pacific Ocean.  In the southwest, the Turan block is usually viewed as the limit of the Central 
Asian collage. However, geophysical data indicate the westward continuity of the Central 
Asian tectonic units to the Caucasus and perhaps farther west to the Hercynian belt of 
Europe. The sheer size of the Central Asian orogenic collage underscores its importance in 
understanding the evolution of the whole of Eurasia. 

The hypotheses for the evolution of the Central Asia orogenic collage may be 
classified into two groups.  The majority of researchers believe that the collage is made of 
numerous microcontinents and oceanic arcs that collided with one another and eventually 
accreted to the large continental nuclei - the Siberian, Russian, and North China cratons 
(Maruyama and Sakai, 1986; Zonenshain et al., 1990; Mossakovsky et al., 1993; Dobretsov 
et al., 1995; Golonka, 2000).  This view is inspired by models of continent and arc-continent 
collision, which are ubiquitously considered as the most efficient mechanism of assembling a 
supercontinent.  Indeed, these models work quite well in the Tethysides, Uralides, Variscides 
of central Europe and some other orogenic belts such as large parts of the Pan-African system 
in Gondwana-Land.  The mosaic pattern and disposition of tectonic units in central Asia have 
been interpreted to favor this type of model.  Numerous microcontinents imply the existence 
of a large volume of old continental crust in the Central Asian collage.  The second type of 
model views the Central Asian collage to be made mainly of Paleozoic subduction-accretion 
materials (Şengör et al., 1993; Şengör and Natal’in, 1996a,b).  These materials were 
accumulated against a few magmatic arcs of extended length whose evolution was 
characterized by long-distance and arc-parallel tectonic transport.  This model is somewhat 
similar to the Mesozoic evolution of the North America Cordillera and predicts the existence 
of large orogen-parallel strike-slip faults. 

The majority of continental blocks in Central Asia have crystalline basements, 
considered to be Precambrian in age.  In places, this age has been confirmed by isotopic 
dating, but for many others the age determination was based on lithologic correlations and 
structural relationships with dated stratigraphic units or inferences concerning the tectonic 
history of the relevant regions.  The latter approach has made the age assignment highly 
circular in reasoning.  Employment of modern methods of isotopic dating has shown that 
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previous age assessments of Precambrian basement are not always valid.  In places, 
Precambrian gneisses have turned out to be Mesozoic in age or younger (e.g. Webb et al., 
1999, Salnikova et al., 2001, Wilde et al., 2000).  The original paleogeographic position of 
the continental blocks in Central Asia is also a subject of intense debate.  Some researches 
argue that Gondwana-Land was the parent continent (Dobretsov, et al., 1995, Kheraskova et 
al., 1995, Wilde et al., 2000), while others infer exclusively a Siberian origin for the same 
blocks (Kuzmichev, 2001).  Detrital zircon dating of extensively exposed flysch complexes 
in the region may help resolve this issue when combined with regional tectonic studies. 

One of the most active research areas of modern tectonics is the investigation of the 
processes that are responsible for exhumation of high-pressure and ultrahigh-pressure 
metamorphic rocks.  Central Asia is well-placed to address this question, as it exposes the 
deepest ultra-high-pressure rocks (Kokchetav massif) found so far.  The solution of the 
problem may partly be related to the origin and evolution of the extensional structures in the 
region.  More then 100 Precambrian to Cenozoic rifts are known in Northern Asia (Şengör 
and Natal’in, 2001).  One of the largest mantle plumes may also be located there.  Diversity 
of opinions on the origin of these structures persists.   

During the last decade, geologists from various countries, working in international 
groups, have accomplished a tremendous amount of geologic work in northern Asia.  These 
studies have dealt mainly with petrology, geochronology, stratigraphy, and mineral resources.  
These studies include limited amounts of discussion on the tectonic implications of the data 
and they in general lack a structural geological component.  As a result, the structural setting 
of the rock units in question has often been poorly defined and the tectonic implications of 
the geochemical and petrologic data are difficult to interpret.  It is therefore timely to call for 
international cooperative efforts that will facilitate the distribution of acquired data and 
expand the knowledge of major tectonic units and tectonic boundaries across the whole of the 
region.  
 
2.  Recent Tectonic Studies 

Regional tectonic studies have been carried out in recent years in all countries that 
encompass the Central Asian orogenic collage.  In Russia, principal research groups are 
based in Novosibirsk, Irkutsk, and Moscow.  The Novosibirsk group has worked extensively 
in the Altay-Sayan region, as well as in surrounding areas in Kazakhstan and Mongolia.  
Their recent publications deal with Paleozoic evolution of the whole of Central Asia 
(Dobretsov, 1995; Berzin et al, 1994) and its neighboring regions (Buslov et al, 2000; 
Gibsher et al., 2000; Kazansky et al., 1998).  Recently, tremendous progress has been 
achieved in determination of timing, petrogeneses, primary sources, and geodynamic 
significance of granitic plutons in the Altay-Sayan region (Shokalsky et al., 2000; Kruk et al., 
1999; Vladimirov et al., 2001).  The group works in cooperation with scientists from western 
countries and Japan on structural geology, tectonics, igneous petrology, and metamorphic 
geology of Siberia and Kazakhstan. The Irkutsk group has carried out similar researches in 
eastern Siberia and Mongolia (e.g. Sklyrov, 2001, Zorin, 1999).  Recently-obtained 
paleomagnetic results impose important constraints on paleotectonic reconstruction of central 
Asia (Kravchinsky et al., 2001). Similar to the Novosibirsk group, Irkutsk geologists have 
close ties with geologists from USA, Mongolia, France and Japan.  Geoscientists from 
various academic institutions in Moscow work on regional geology and tectonics of Central 
Asia (Burtman, 1999; Dergunov et al., 1997; Kheraskova et al., 1995, Khain et al., 1997; 
Kuzmichev, 2001, Ruzhentsev and Mossakovskiy, 1996, Fedorovsky et al., 1995), isotopic 
system and their tectonic implication (Kozakov et al., 1999, Kovalenko et al., 1999, 
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Salnikova et al., 2001), and paleomagnetism and paleotectonic reconstructions ( Bazhenov 
and Burtman, 1997; Bazhenov et al., 1999; Burtman, 1998; Didenko et al., 1994; Feinberg et 
al., 1996; Grishin et al., 1997).   

In Kazakhstan, Uzbekistan, and Kyrgyzstan, tectonic and structural studies are mainly 
locally focused with few exceptions (e.g., Avdeev et al., 1997; Spiridovov et al., 1996).  
Results of these studies are published in local journals that are hardly accessible to the 
international geologic community.  However, geoscientists from these states are active in 
various international projects including those that are run by UNESKO and IUGS 
(International Union of Geological Sciences).  Although these projects mainly deal with 
mineral resources and petrology (e .g Bekzhanov et al., 1997), implications of tectonics and 
structural geology are also discussed in some of these publications.  The recent achievement 
of geologists from central Asian states is the compilation of the Atlas of Lithology-
Paleogeographical and Structural Maps of Central Eurasia at a scale of 1:2 000 000 
(www.yugeo.nursat.kz).  The atlas includes two structural maps and 43 palinspastic maps. 
Mongolian geoscientists have compiled the tectonic map of Mongolia (Dorjnamjaa et al., 
1998).  In cooperation with western scientists they published several important papers on 
Cenozoic deformation in Mongolia and various aspects of its Paleozoic evolution (e.g., 
Baljinnyam et al., 1993, Buchan et al., 2001).   

Chinese geologists have long been working in the Chinese Altay (Niu et al., 1999; Jin 
et al., 1999; D. Wang et al., 1999; J. Wang et al., 1999; Liu et al., 1999; Dong and Zhang, 
2000; Guo, 2000; Wei et al., 1997; Chen et al., 2001; Han et al., 1997, 1998, 1999) and its 
neighboring regions such as the Junggar basin (Gu et al., 1999; Xu et al., 2001), Tarim Basin 
(Gou et al., 2001), and the Tian Shan (Shu e al., 1999; Wang et al., 1999; Jun, 2000; Zhou et 
al., 2000; Li, 2001; Xiong et al., 2001; Xu et al., 2001; Zhang et al., 2001a, b; Liu, 2001).  
Despite a large amount of high-quality publications in recent years by the Chinese workers, 
these recent studies have mostly focused on the geochemistry of magmatism, mineral 
resources, and igneous and metamorphic petrology.  Relatively little attention has been given 
to structural development of regional correlation of major tectonic boundaries with those 
outside China. It is interesting to note that several groups from various western countries 
have recently ventured into this relatively poorly studied area and emphasized Mesozoic and 
Cenozoic tectonics in the Chinese Altay and its neighboring regions.  They include those 
from Great Britain (Buchan et al., 2001; Allen et al., 2001; Cunningham, 1998; Cunningham 
et al., 1996a and b), the US (Lamb and Badarch, 2000; Lamb et al., 1999; Hendrix et al., 
1996; Webb et al., 1999), and France (Thomas et al., 1999a and b, Feinberg et al., Lemaire et 
al., 1998; Charvet et al., 2001).  In addition, a German group has focused on petrology of 
magmatic rocks, mineral deposits and isotopic systems in application to crustal growth 
(Heinhorst et al, 2000). Cenozoic evolution of paleo-stress fields in the Baikal and Altay 
regions were investigated by geologists from Belgium and the Netherlands, in cooperation 
with Russian geologists based at Novosibirsk (Delvaux et al., 1995; 1997).  A large amount 
of petrological, metamorphic and structural data was obtained by a group of Japanese 
geologists from Kazakhstan, Altay and Mongolia in recent years (e.g. Maruyama et al., 1999, 
Teraoka et al., 1996).  These studies on the Cenozoic tectonic evolution of the region have 
resulted in recognizing major strike-slip faults in Mongolia, southern Russia, and 
Kazakhstan. Some of these faults have produced major earthquakes in the past two centuries.  
Many of the Cenozoic strike-slip faults have been reactivated from early Paleozoic faults.  

A broad interest in the geology of Central Asia is evident from several on-going 
international projects.  Among them IGCP–420 Project is the most closely connected to 
dealing with regional tectonics of the Central Asian orogenic collage.  This project has 
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already revealed that the main bulk of the continental crust in Central Asia is largely juvenile 
in nature. This result corroborates the suggestion that Phanerozoic subduction and accretion 
were mainly responsible for the crustal genesis of the Central Asian region (Şengör et al., 
1993, Şengör and Natal’in, 1996a, 1996b).   
 
3.  Proposed Work 

3.1. Frontal collision vs. strike-slip duplication of forearc during subduction.  
One of the major obstacles to understanding the tectonic evolution of Central Asia is the lack 
of structural information on major tectonic boundaries between postulated arcs and micro-
continental blocks.  Do they represent sutures characterized by thrust faulting and induced by 
final closure of oceans (e.g. Dobretsov et al., 1995) or zones of strike-slip faults originating 
from lateral translation of accreted materials in subduction complexes during subduction (e.g. 
Şengör and Natal’in, 1996)?  Kinematic analysis of shear zones, isotopic dating of 
deformation events associated with the development of major tectonic boundaries and 
correlation of structural history and lithologic units will lead to a better palinspastic 
reconstruction and a more definitive test of the two end-member models outlined above.  

3.2. Exhumation of high- (HP) to ultrahigh-pressure (UHP) metamorphic 
complexes.  In the absence of reliable isotopic dating and detailed structural analysis, many 
metamorphic terranes in Central Asia were considered to be Precambrian in age and to 
represent the basement of micro-continents.  However, recent studies show that some of the 
“Precambrian” gneisses were developed during Mesozoic extension via detachment faulting 
(Sklyarov et al., 1997, Webb et al., 1999) while others formed during Paleozoic subduction 
(Salnikova et al., 2001).  Origin and exhumation of HP and UHP metamorphic rocks is 
another important aspect of our proposed tectonic studies of the Central Asian orogenic belts, 
as their tectonic settings remain poorly defined.    

3.3. Tectonic setting of ophiolites and their significance for paleotectonic 
reconstructions.  Recent studies of ophiolites in Central Asia (Buchan et al., 2001; Kröner et 
al., 2001; Pfänder et al., 2002; Robinson et al., 1999; Khain et al., 2003) have shown a great 
diversity in tectonic settings and ages.  Şengör and Natal’in (in press) summarized available 
data and conclude that in the Altaids ophiolites are now encountered in three main settings: 
(1) ophiolites that occur as basement of ensimatic arcs, (2) ophiolites that occur in former 
forearcs now entrapped within transform sutures: (a) ophiolites as backstop to accretionary 
wedges, (b) ophirags within accretionary wedges and (3) Ophiolites in collisional suture 
zones that have usually evolved from members of the second category.  Extremely 
complicated distribution of ophiolites is brought about by processes that shaped the Altaid 
edifice, namely, generation of supra-subduction zone forearc basements created by pre-arc 
spreading, back-arc basin opening, subduction-accretion, trench-linked strike-slip faulting 
including arc slicing and arc shaving faults and associated ocean floor spreading processes, 
and collision of buoyant pieces along suture zones.  Without appreciating the nature and 
sequence of these processes and their superimposition, it is impossible to understand the rules 
that govern the distribution of oceanic basement fragments in the Altaids.  Without 
apprehending of a tremendous degree of structural shuffling of previously distant 
environments and a large degree of dismembering of formerly more complete ocean floor 
fragments correct paleotectonic reconstructions are hardly possible.  Closer cooperation of 
petrologists, structural geologists, and tectonicians is envisaged within the framework of this 
project.   

3.4. Paleogeographic positions of tectonic units.  The origin of many tectonic units 
in the Altaids and other orogenic systems in Central Asia is not well defined.  Although some 

 4



workers interpreted their origins to be derived from both Gondwana-Land and Laurasia (e.g. 
Keraskova et al., 1995), reasoning of these interpretations is usually rooted in gross 
correlation of stratigraphic successions and similar timing of events. No solid physical 
evidence such as correlating provenance of sedimentary sequences with potential cratonal 
sources has been obtained.  Paleomagnetic studies are still limited to small areas or their 
results are often indecisive.  The powerful method of dating detrital zircons has never been 
implemented.  Identification of oceanic plateaus and seamounts in the Paleozoic orogenic 
collages of Central Asia is also limited in scope and geographic coverage.  Neglecting their 
existence and role in creating collision-like deformation in the forearc and hinterland regions 
may have obscured the true history of ocean closure in the region.      

3.5. Late Paleozoic and Mesozoic tectonics and the origin of large sedimentary 
basins.  Huge sedimentary basins (Western Siberia, Junggar, and Turan) rich in oil and gas 
resources are located in Central Asia.  Subsidence that affected areas of more than 106 km2 
still puzzled tectonicians working in the region. Paleozoic pre-basin history could have 
played a key role in determining the location and style of basin development.  The relative 
role of deep mantle vs. plate-boundary processes in controlling basin development is a main 
research subject to be pursued by this project. Numerous small Mesozoic and Cenozoic fault-
bounded sedimentary basins form an intricate pattern both concordant and discordant to the 
early Paleozoic regional fabric.  These basins are often treated as rifts or pull-apart basins 
(Şengör and Natal’in, 2001). However, a detailed structural analysis of basin-bounding faults 
will serve to test existing tectonic models.  

3.6. Far-Field Effect of Indo-Asian Collision.  Indo-Asian collision in the past 60-
70 Myr has reshaped the tectonic framework of the whole of Asia by large-scale strike-slip 
faulting and continental subduction (Molnar and Tapponnier, 1975; Meyer et al., 1998; 
Tapponnier et al., 2001).  Burchfiel and Royden (1991) suggested that the topography of Asia 
from the Arctic ocean to the Himalayan front was created in the Tertiary.  How the 
deformation within Asia was induced by subduction along the Pacific Ocean in the east and 
collision between India and Asia in the south has been the subject of extensive speculations 
based on geodynamic modeling (England and Houseman, 1988; Kong and Bird, 1996).  
However, field tests of the model predictions have been lacking, particularly in the Central 
Asia region.  For example, how and why the Baikal rift was initiated in the Cenozoic remains 
a poorly resolved but important tectonic problem.  Recent studies have emphasized the 
similarities between the well-known north-south trending rifts in Tibet to those in North 
China and southeast Siberia (Yin and Harrison, 2000; Yin, 2000).  It has also been proposed 
that Cenozoic east-west extension is widespread in Mongolia (Cunningham, 2001).  This 
mode of deformation is very similar to that in Tibet but is drastically different from isolated 
rifts like the Shanxi graben and Baikal rift.  Geologic investigations of Cenozoic extensional 
structures and related large-scale strike-slip faults in Central Asia will provide new insights 
into the physical processes of intracontinental deformation over a vast area during combined 
continent-continent collision and oceanic subduction.  Our proposed work will focus on the 
initiation age, rate, kinematics, and distribution of Cenozoic faults in Central Asia. 
Geometrical and kinematic links of Central Asian faults with those in other parts of the Indo-
Asian collision will also be explored.    

3.7. Mantle plumes. The identification of plumes and their role in tectonic processes 
is a hot topic of current tectonic researches (e.g. Ernst and Buchan, 2001). The repeated 
activity of mantle superplumes in Northern Asia has been suggested by Yarmolyuk et al 
(1995, 1998, 2000),  Kovalenko et al (1999) and Dobretsov (2002).  This activity resulted in 
the formation of voluminous Devonian basalts in the Vilyuy province of the Angaran craton 
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and the famous Permo-Triassic Siberian trapps.  Most of intraplate tectonic processes may be 
related to the Siberian superplume.  The recognition of mantle plume influence on the 
tectonic evolution of folded areas surrounding the Angaran craton is an interesting and 
important subject for cooperative research within this project.   

   
4. Results expected of the project 

a) Theoretical sciences. 
The main contribution expected from this project is the expected corroboration of the 

role of strike-slip stacking of magmatic arc and accretionary forearc complexes.  These build 
large area of continental crust formed from coevally evolved arc/forearc units.  In the 
Precambrian, large areas of continental crust, in certain well-defined regions, appear to have 
formed in very limited time intervals (100-500 Ma duration). Processes forming such areas 
have been claimed not to have operate in Phanerozoic.  This has led to non-uniformitarian 
models of crust generation in Precambrian.  Preliminary syntheses and subsequent 
corroborative data gathering have shown, by contrast, that the Altaids, which have evolved 
from about 600 Ma to 150 Ma, are just such a region of crust generation.   

Strike-slip regimes are complex.  They not only form very long, straight and/or gently 
arcuate zones of lateral displacement, but changes of strike along them form nuclei of 
extensional and compressional tectonics.  Basins of diverse shape and characteristics with 
accompaying magmatic and metamorphic events and small orogens, resembling Transverse 
Range along the San Andreas System in California, result from this activity and contribute to 
the secondary structuration of the continental crust.  Spectacular example of such structure 
are known within the Altaids and understanding of their tectonics is expected to illuminate 
the history of many complex structures in older, less well-exposed Turkic-type orogens and 
thus contribute to a more detailed understanding of the architecture of the continental crust. 

An important result of the proposed study concerns structural reactivation of 
continental crust.  The Altaids are not only an early Phanerozoic orogenic complex, but one, 
which was repeatedly deformed as a consequence of the subduction and collision events that 
took place to their south throughout the Mesozoic and Cenozoic.  Many Altaid structures, but 
particularly the large strike-slip faults and the basins became reactivated many times.  There 
is also a close correlation between Altaid structures and the distribution of seismicity.  The 
Altaids thus represent an ideal laboratory to study reactivation.   

b) Applied sciences and technology 
This project is not aimed at solutions of problems in any branch of applied science.  It 

is, however, inevitable that its result constitute a major aid to petroleum and mineral 
exploration and environmental sciences. 

Some of the world’s richest hydrocarbon reserves are found in basins that resulted 
from the Altaid evolution.  The West Siberian Basin, the Junggar and the Tarim are the 
largest of these.  An improved understanding of their structure and tectonic evolution will 
naturally lead to better exploration policies in them. 

The mineral richness of the Altaids is legendary.  The fabulous wealth of the 
Demidoff family in Czarist Russia derived mostly from platinum, gold and silver mines of 
the Ural and Altay.  Since then many other mineral localities have been found and explored.  
These mines are located in certain tectonic niches and are mostly structurally controlled.  An 
improved understanding of the structure and tectonic evolution of the Altaids will lead to 
healthier prediction of especially subsurface occurrences.  Both earthquake hazard 
assessment and the behavior of Quaternary lake basins can be better understand once the 
location and behavior of the reactivated Altaid structures are better known.  
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c)  Benefits to society 
See item (b) above.   

 
5. Proposed mode and plan of work 

The project is envisaged to bring together scientists active in theoretical research with 
those working in the field.  This will be accomplished by means of workshops accompanied 
with field excursions to be held in critical areas in Central Asia.  Such format will help 
integrate the field work being carried out in developing countries of Central Asia with the 
models developed by geologists, geochemists, and geophysicists in the west and in Japan.  
There are already a number of projects being carried out by the proposed participants of our 
IGCP Project.  Our project will coordinate and integrate these into a comprehensive model 
that is expected to evolve during the workshops and the excursions. 

We hope to publish the proceedings of the workshops as special issues in 
internationally respected, referred journals.  We also plan to publish guide-books for evry 
excursion in book format, hopefully by a publisher international repute and established 
market.  There is a little doubt that such excursion guide-books will constitute significant 
contribution to the literature of hitherto little-known areas by international community. 

Our proposed plan was used during the IGCP Project 420 with great success.  We 
hope to do better than that by using the experience gathered during that project.   
 
6. Proposed Workshops: 

We propose 5 meetings during the 5-year project period. All meetings will combine 
scientific presentation and discussion (2 days) with field excursions (3 to 5 days). Each 
meeting will be scheduled to last no more than a week. The main theme of each conference 
will focus on understanding of a cross-strike tectonic transect across the Central Asian 
orogenic belts.  This will be done systematically from north to south and from west to east.  
A tentative schedule is as follows: 

2004:  Olkhon (Lake Baikal), Irkutsk, Russia.  
2005:  Central or eastern Kazakhstan (Almaa-Aty, Ust Kamenogorsk) 
2006:  Southern Mongolia, Ulaanbaatar, Mongolia. 
2007:  Chinese Altay, Urumuqi, China. 
2008:  Russian far-east.   

 
8.  References 
Allen, M. B., Alsop, G. I., and Zhemchuzhnikov, V. G., 2001. Dome and basin refolding and 

transpressive inversion along the Karatau Fault System, southern Kazakstan, Geological 
Society of London. London, Journal of the Geological Society of London, 158, 83-95.   

Al’mukhamedov, A. I., Gordienko, I. V., Kuzmin, M. I., Tomurtogoo, O., Tomurhuu, D., 
1999. Dzhida zone as the fragment of the Paleo-Asian ocean, Geotektonika, 4, 25-42.   

Avdeev, A. V., Lapukhov, A. S., Seitov, N. S., and Khalilov, V. A., 1997.  Nature of 
ophiolitic zones in southern Kazakhstan, Russian Geology and Geophysics, 38, 12, 1921-
1931.   

Bazhenov, M. L., and Burtman, V. S., 1997.  Late Paleozoic deformation of the Tien-Shan, 
Geotectonics, 31, 218-227.   

Bazhenov, M. L., and Burtman, V. S., Dvorova, A. V., 1999. Permian paleomagnetism of the 
Tien Shan fold belt, Central Asia; post-collisional rotations and deformation, 
Tectonophysics, 312, 303-329.   

 7



Bekzhanov, G. R., Dudich, E., Gaal, G., and Jenchuraeva, R. J., Paleozoic granite-related Au, 
Cu, Mo, REE deposits and epithermal gold deposits, Programme, Abstracts and 
Excursion Guedebook, IUGS/UNESCO Deposite Modeling Program, Budapest, 86p.   

Buchan, C., Cunningham, D., Windley, B., and Tomurhuu, D., 2001. Structural and 
lithological characteristics of the Bayankhongor ophiolite zone, central Mongolia, 
Geological Society of London. London, 158, 445-460.   

Burtman, V. S., 1999. Some problems of the Paleozoic tectonic reconstructions in Central 
Asia, Geotectonics, 33, 3, 262-270.   

Burtaman, V. S., Gurarii, G. Z., Belenkiy, A. V., Kudasheva, I. A., Kazakhstan and the Altai 
in the Devonian; paleomagnetic evidence, Geotectonics, 32, 479-487.   

Buslov, M. M., Fujiwara, Y., Saphonova, I. Y., Okada, S., Semakov, N. N., 2000.  The 
junction zone of the Gorny Altai and Rudny Altai terranes: Structure and evolution, 
Russian Geology and geophysics, 41, 383-397.   

Charvet et, J., Laurent-Charvet, S., and Shu, L. S., 2000. Continental accretion in central 
Asia: Paleozoic tectonic evolution of Tienshan belt, Xonjiang, NW China, in 31th 
International Geological Congress, vol. 1, 31th IGC, Rio de Janeiro, Brazil.   

Chen HY, Chen YJ, Liu YL, 2001, Metallogenesis of the Ertix gold belt, Xinjiang and its 
relationship to Central Asia-type orogenesis, Science in China (44), 245-255.  

Cunningham, W. D., 1998. Lithospheric controls on late Cenozoic constriction of the 
Mongolian Altay, Tectonics, 17, 891-902.   

Cunningham, W. D., Windley, B. F., Dorjnamjaa, D., Badamgarov, G., Saandar, M. A., 
1996a. Late Cenozoic transpression in southwestern Mongolia and the Gobi Altai-Tien 
Shan connection, Earth and Planetary Science Letters, 140, 67-81.   

Cunningham, W. D., Windley, B. F., Dorjnamjaa, D., Badamgarov, G., Saandar, M. A., 
1996b.  Structural transect across the Mongolian Altay: Active transpressional mountain 
building in central Asia, Tectonics, 15, 142-156.   

Cunningham WD, 2001, Cenozoic normal faulting and regional doming in the southern 
Hangay region, Central Mongolia: implications for the origin of the Baikal rift province, 
Tectonophysics, 331 (4): 389-411.  

Delvaux, D., Moeys, R., Stapel, G., Melnikov, A., and Ermikov, V., 1995. Paleostress 
reconstructions and geodynamics of the Baikal region, Central Asia, Part 1.  Paleozoic 
and Mesozoic pre-rift evolution, Tectonophysics, 252, 61-101.   

Delvaux, D., Moeys, R., Stapel, G., Petit, C., Levi, K., Miroshnichenko, A, Ruzhich, V. V., 
and Sankov, V., 1997. Paleostress reconstructions and geodynamics of the Baikal region, 
Central Asia; Part 2, Cenozoic rifting, Tectonophysics, 282, 1-38.   

Dergunov, A. B., Ryantsev, A. V., Luneva, O. I., and Rikhter, A. V., 1997. Structure and 
geologic History of the Bayan-Khongor Zone, Central Mongolia, Geotectonics, 31, 132-
140.   

Didenko, A. N., Mossakovskii, A. A. Pecherskii, D. M., Ruzhentsev, S. V. Samygin, S. G., 
Kheraskova, T. N., 1994. Geodynamics of the Central-Asian Paleozoic oceans, Russian 
Geology and Geophysics, 35, 7-8, 48-61. 

Dobretsov, N. L., Buslov, M. M., Delvaux,D., Brezin, N. A., and Ermikov, V. D., 1996.  
Meso- and Cenozoic tectonics of the Central Asian mountain belt: Effects of lithospheric 
plate interaction and mantle plumes, International Geology Review, 38, 430-466.   

Dong YG, Zhang CL, 2000, Characteristics and genesis of the Aktubaik gold deposit in 
Altay, Xinjiang, Acta Geologic Sinica, 74, 582-586 (Special Issue 2).  

 8



Dorjnamjaa, D., Badarch, G., Badamgarav, J., Bat-Ireedul., Y. A., Windley, B. F., 
Cunningham., D., and Buchan., C., 1998. Geotectonic map of Mongolia, Mongolian 
Academy of Sciences, Paleontological Center, Ulaanbaatar.   

England, P., Houseman, G., 1988, The mechanics of the Tibetan Plateau, Philosophical 
Transaction of the Royal Society of London, Series A – Mathematical Physical and 
Engineering Sciences 326, 301-320.  

Fedorovsky, V. S., Khain, E. V., Vladimirov, A. G., Kargopolov, S. A., Gibsher, A. S., and 
Izokh, A. E., 1995.  Tectonics, metamorphism, and magmatism of collisional zones of the 
Central Asian Caledonides, Geotectonics, 29, 193-212.   

Feinberg, H., Gurevich, E. L., Westphal, M., Pozzi, J. P., and Khramov, A. N., 1996. 
Paleomagnetism of a Permian/Triassic sequence in Mangushlak (Kazakhstan, CIS), C. R. 
Acad. Sci. Paris, 322, 617-623.   

Guo FX, 2000, Affinity between Paleozoic blocks of Xinjiang and their suturing ages, Acta 
Geologic Sinica, 74, 1-6.  

Guo ZJ, Zhang ZC, and Jia CZ, 2001, Tectonics of Precambrian basement of the Tarim 
craton Science in China (D), 44, 229-236.  

Han BF, He GQ, Wang S, 1999, Postcollisional mantle-derived magmatism, underplating and 
implications for basement of the Junggar Basin, Science in China (D), 42, 113-119. 

Han BF, He GQ, Wang S, 1998, Postcollisional mantle-derived magmatism and vertical 
growth of the continental crust in North Xinjiang, Geological Review, 44, 396-406.  

Han BF, Wang SG, Jahn BM, et al., 1997, Depleted-mantle source for the Ulungur River A-
type granites from North Xinjiang, China: Geochemistry and Nd-Sr isotopic evidence, 
and implications for Phanerozoic crustal growth, Chemical Geology, 138, 135-159. 

Heinhorst, J., Lehmann, B., Ermolov, P., Serykh, V., and Zhurutin, S., 2000.  Paleozoic 
crustal growth and metallogeny of Central Asia; evidence from magmatic-hydrothermal 
ore systems of Central Kazakhstan, Tectonophysiscs, 328, 69-87.   

Hendrix, M. S., Graham, S. A., Amory, J. Y., and Badarch, G., 1996.  Noyon Uul Syncline, 
southern Mongolia; lower Mesozoic sedimentary record of the tectonic amalgamation of 
Central Asia, Geological Society of America Bulletin, 108, 1256-1274.   

Gibsher, A. S., Vladimirov, A. G., Vladimirov, V. G., 2000. Geodynamic nature of the Early 
Paleozoic nappe structure of the Sangulien (south-eastern Tuva), Doklady RAS, 370, N. 
4, 489-492.   

Golonka, J., 2000.  Cambrian_Neogene plate tectonic maps, Wydawnictwo Uniwersytetu, 
Jagiellonskiego, 126 p+36 plates.   

Grishin, D. V., Pechersky, D. M., and Dyagtyarev, K. E., 1997.  Paleomagnetic 
reconstruction of the middle Paleozoic structure of Central Kazakhstan, Geotectonics, 31, 
65-75.   

Gu LX, Hu SX, Chu Q, et al., 1999, Pre-collision granites and post-collision intrusive 
assemblage of the Kelameili-Harlik orogenic belt, ACTA GEOL SIN-ENGL 73 (3): 316-
329.  

Jin ZD, Huang JH, Li FC, 1999, Sm-Nd isotope study and dating on Honguleleng ophiolite in 
Xinjiang, China Chinese Science Bulletin, 44, 1914-1917.  

Jun G, Klemd R, 2000, Eclogite occurrences in the southern Tianshan high-pressure belt, 
Xinjiang, western China, Gondwana Research, 3, 33-38.  

Kazansky, A. Y., Buslov, M. M., and Metelkin,D. V., 1998. Evolution of the Paleozoic 
accretio-collision structure of Gorny Altay: Correlation of paleomagnetic and geologic 
data, Russian Geology and Geophysiscs, 39, 297-306.   

 9



Khain, E. V., Gusev, G. S., Khain, V. E., Vernikovsky, V. A., and Volubeyev, M. I., 1997. 
Circum-Siberian Neoproterozoic ophiolitic belt, Ofioliti, 22, 195-200.   

Kheraskov, T.N., Samygin, S. G., Ruzhentsev, S. V., Mossakovsky, A. A., 1995. Late 
Riphean marginal-continental volcanic belt of East Gondwana, Transactions of Russian 
Academy of Sciences, Earth Sciences Section, v. 342, 661-664.   

Kong X, Bird P. 1996. Neotectonics of Asia: thin-shell, finite-element models with faults.  In: 
Yin, A. and Harrison, T.M. (Eds.), The Tectonics of Asia, Cambridge University Press, 
New York, pp. 18-35.   

Kovalenko V. I.; Yarmolyuk, V.V.; Kovach, V. P.; Budnikov, S. V.; Zhuravlev, D. Z.; 
Kozakov, I. K.; Kotov, A. B., Rytsk, E. Y., and Salnikova, E. B., 1999. Magmatism as 
factor of crust evolution in the Central Asian Foldbelt; Sm-Nd isotopic data, 
Geotectonics, 33; 3, 191-208.   

Kozakov, I. K., Kotov, A. B., Salnikova, Y. B., Bibikova, Y. V., Kovach, V. P., Kirnozova, 
T. I., Berezhnaya, N. G., and Lykhin, D. A.. 1999. Metamorphic age of crystalline 
complexes of Tuvino-Mongolian Massif; U-Pb geochronology of granitoids, Petrologiya, 
7; N. 2, 174-190.   

Kravchinsky, V. A., Konstantinov, K. M., and Cogné, J. -P., 2001. Palaeomagnetic study of 
Vendian and Early Cambrian rocks of South Siberia and Central Mongolia: Was the 
Siberian platform assembled at this time?, Precambrian Research, 110, pages 61-92.   

Kruk N.N., Vladimirov A.G., Rudnev S.N., Zhuravlev D.Z. (1999). Sm-Nd systematics of 
granitic rocks in the western part of Altai-Sayan fold region, Doklady RAS, v.366, N3, p. 
395-397. 

Kuzmichev, A. B., Bibikova, E. V., Zhuravlev, D. Z., 2001.  Neoproterozoic (~800 Ma) 
orogeny in the Tuva-Mongol massif (Siberia):Island arc-continen collision at the 
northeast Rodinia margin, Precambrian Research, 110, 109-126.  

Lamb, M, A., and Badarch, G., 2000.  Paleozoic sedimentary basins and volcanic-arc systems 
of southern Mongolia; new stratigraphic and sedimentologic constraints, in: R. G. 
Coleman, ed.,  Tectonic studies of Asia and the Pacific Rim, Bellwether Publishing, 
Columbia, 107-141.   

Lamb, M. A., Hanson, A. D., Graham, S. A., and Badarch, G., 1999. Left-lateral sense offset 
of upper Proterozoic to Paleozoic features across the Gobi Onon, Tost, and Zuunbayan 
faults in southern Mongolia and implications for other Central Asian faults, Earth and 
Planetary Science Letters, 173, 183-194.  

Lemaire M. M., Westpal., M., Montigny, R.,  Gurevitch, E. L., Feinberg, H., Pozzi, J-P., and 
Nazarov, K., 1999. Palaeomagnetism and evolution of the Scythian-Turan block from the 
Early Permian to the Late Triassic, C. R. Acad. Sci. 327, 441-448.   

Liu Y, 2001, Early Carboniferous radiolarian fauna from Heiyingshan south of the Tianshan 
Mountains and its geotectonic significance, Acta Geologic Sinica, 75, 101-108.  

Liu W, Zhao ZH, Zhang FQ, 1999, Oxygen and hydrogen isotopic compositions of coexistent 
minerals of the Tasigake alkali granite pluton, northern Xinjiang: constraints upon the 
cause of O-18-D depletion and the O-18/O-16 exchange kinetics, Chinese Science 
Bulletin, 44, p. 1086-1093.   

Maruyama, S., Parkinson, C. D., Kaneko, Y., Ota. T., Terabayashi, M., Yamamoto, H., 
Ishikawa, M., Anma, R., Okamoto, K., Katayama, I., Nakajima, Y., Massago, H., 
Yamamoto, J., Yamauchi, K., and Ogasawara, Y., 1999. Geology, petrology and tectonics 
of the HP-UHPM Kokchetav massif, Kazakhstan: Results of the TITECH-WASEDA 
Kokchetav Research Program, in n. L. Dobretsov, N. V. Sobolev, and V. S. Shatsky, eds., 

 10



Field symposium guide to the diamondiferous and high pressure metamorphic rocks of 
Kokchetav massif (Northern Kazakhstan), Novosibirs, p. 89-134.   

Maruyama S., and Sakai H., 1986. Tectonics of Asia as a composite continent, Mon. Assoc. 
Geol. Coll. Japan, 1986, Vol. 31, pp. 487-518. 

Molnar and Tapponnier, 1975, Cenozoic tectonics of Asia – effects of a continental collision, 
Science 189, 419-426. 

Meyer B, Tapponnier P, Bourjot L, Metivier F, Gaudemer Y, Peltzer G, Shunmin G, Zhitai 
C, 1998, Crustal thickening in Gansu-Qinghai, lithospheric mantle subduction, and 
oblique, strike-slip controlled growth of the Tibet plateau: GEOPHYSICAL JOURNAL 
INTERNATIONAL 135 (1): 1-47 OCT 1998 

Niu HC, Xu JF, Yu XY, et al., 1999, Discovery of Mg-rich volcanic rock series in western 
Altay Area, Xinjiang and its geologic significance, Chinese Science Bulletin, 44, 1685-
1688.  

Pfänder, J.A., Jochum, K.P., Kozakov, I., Kröner, A. and Todt, W., 2002. Coupled evolution 
of back-arc and island arc-like mafic crust in the late-Neoproterozoic Agardagh Tes-
Chem ophiolite, Central Asia: evidence from trace element and Sr-Nd-Pb isotope data. 
Contributions to Mineralogy and Petrology, 143: 154-174. 

Ruzhentsev, S. V.; and Mossakovskiy A. A,.1996. Geodynamics and tectonic evolution of the 
Central Asian Paleozoic structures as the result of the interaction between the Pacific and 
Indo-Atlantic segments of the Earth, Geotectonics, 29; 4, 294-311.   

Salnikova, E.B., Kozakov, I.K., Kotov, A.B., Kröner, A., Todt, W., Bibikova, E.V., Nutman, 
A., Yakovleva, S.Z., and Kovach, V.P., 2001. Age of Palaeozoic granites and 
metamorphism in the Tuvino-Mongolian Massif of the Central Asian Mobile Belt: Loss 
of a Precambrian microcontinent, Precambrian Research, 110, 143–164.  

Şengör, A. M. C., Natal'in, B. A. and Burtman, V. S., 1993, Evolution of the Altaid tectonic 
collage and Palaeozoic crustal growth in Eurasia: Nature, v. 364, pp. 299-307. 

Şengör, A. M. C. and Natal'in, B. A., 1996,  Palaeotectonics of Asia: Fragments of a 
synthesis : in, Yin, A. and Harrison, M., editors, The Tectonic Evolution of Asia, Rubey 
Colloquium, Cambridge University Press, Cambridge, pp. 486-640 

Şengör, A. M. C., and Natal’in, B. A., 2001.  Rifts of the world, in Ernst, R. E., and Bucham, 
K. L., eds., Mantle plumes: Their identification through time: Boulder, Colorado, 
Geological Society of America Special Paper 352, p. 389-482.   

Sklyarov, E. V. (ed.), 2001.  Assembly and breakup of Rodinia supercontinent:Evidence from 
south Siberia, Institute of the Earth’s crust, Irkutsk, 2001p.   

Sklyarov, E. V., Mazukabzov, A. M., and Melnikov, A. I., 1997.  Metamorphic core 
complexs of the Cordilleran type, Siberian Branch of Russian Academy of Sciences, 
Novosibirsk, 178p. 

Shokalsky, S. P., Babin, G. A., Vladimirov, A. G., and Borisov, S. M., 2000. Correlation of 
magmatic and metamorphic complexes of the western part of the of the Altai-Sayan fold 
region, Siberian Branch of the Russian Academy of Sciences, Novosibirsk., 187p.  

Shu LS, Charvet J, Guo LZ, et al., 1999, A large-scale Palaeozoic dextral ductile strike-slip 
zone: The Aqqikkudug-Weiya zone along the northern margin of the Central Tianshan 
belt, Xinjiang, NW China, ACTA GEOL SIN-ENGL 73 (2): 148-162.  

Spiridonov, E. M., 1996.  Granitic rocks and gold mineralization of North Kazakhstan, in: 
Shatov, V., Seltman, R., Kremenetsky, A., Lehmann, B., Popov, V., Ermolov, P., (eds.), 
Granite-related ore deposits of Central Kazakhstan and adjacent areas, Glagol Publ., 
House, St Petersburg, 197-218.   

 11



Tapponnier P, Xu ZQ, Roger F, Meyer B, Arnaud N, Wittlinger G, Yang JS, 2001, Oblique 
stepwise rise and growth of the Tibet plateau, Science, 294 (5547): 1671-1677.  

Teraoka, Y., Suzuki, M., Tungalag, F., Ichinnorov., N., and Sakamaki, Y., 1996. Tectonic 
framework of the Bayankhongor area, West Mongolia, Bulletin of the Geological Society 
of Japan., 47, 447-455.   

Thomas, J. C., Cobbold, P. R., Shein, V. S., and Le Douaran, S., 1999a. Sedimentary record 
of late Paleozoic to Recent tectonism in central Asia; analysis of subsurface data from the 
Turan and South Kazak domains, Tectonophysics, 313, 242-263.   

Thomas, J. C., Grasso, J. R., Bossu, R., Martinod, J, Nutrataev, B., 1999b.  Recent 
deformation in the Turan and South Kazakh platforms, western Central Asia, and its 
relation to Arabia-Asia and Indian-Asia collisions, Tectonics, 18, 201-214.   

Wang JB, Deng JN, Zhang JH, et al., 1999, Massive sulphide deposits related to the volcano-
passive continental margin in the Altay region, ACTA GEOL SIN-ENGL 73 (3): 253-263 
SEP 1999  

Wang DH, Chen YC, Xu ZG, et al., 1999, Helium isotopic study on mantle degassing in the 
Altay orogenic zone, China, CHINESE SCI BULL 44 (11): 1050-1053.  

Wang RS, Zhou DW, Wang JL, et al., 1999, Variscan terrane of deep-crustal granulite facies 
in Yushugou area, southern Tianshan, Science in China (D), 482-490.  

Webb, L. E., Graham, S. A., Johnson, C. L., Badarch, G., and Hendrix, M. S., 1999.  
Occurrence, age, and implications of the Yagan-Onch Hayrhan metamorphic core 
complex, southern Mongolia, Geology, 27, 143-146.   

Wei L, Congqiang L, Masuda A, 1997, Complex trace-element effects of mixing-fractional 
crystallization composite processes: Applications to the Alaer granite pluton, Altay 
Mountains, Xinjiang, northwestern China, Chemical Geology, 135, 103-124.  

Wei L., 2000, Two stages of isotopic exchanges experienced by the Ertaibei granite pluton, 
northern Xinjiang, China, Science in China (D), 43, 605-616.  

Wilde, S. A., Zhang, X. Z., and Wu, F. Y., 2000. Extension of a newly-identified 500 Ma 
metamorphic terrain in North East China: further U-Pb SHRIMP dating of the Mashan 
Complex, Heilongjiang Province, China. Tectonophysics, 328: 115-130.   

Vladimirov, A. G., Babin, G. A., Rudnev, S. N., and Kruk, N. N., 2001.  Geology, 
magmatism, and metamorphism of western part of Altay-Sayan fold region: The field 
excursion guide, Institute of geology SB RAS, Novosibirsk., 138p.   

Xi Xu, Harbert, W., Dril, S., and Kravchinksy, V., 1997. New paleomagnetic data from the 
Mongol-Okhotsk collision zone, Chita region, south-central Russia: implications for 
Paleozoic paleogeography of the Mongol-Okhotsk ocean, Tectonophysics, 269, 113-129.   

Xiong XL, Zhao ZH, and Bai ZH, 2001, Adakite-type sodium-rich rocks in Awulale 
Mountain of west Tianshan: Significance for the vertical growth of continental crust, 
Chinese Science Bulletin, 46, 811-817.  

Xu JF, Mei HJ, and Yu XY, 2001, Adakites related to subduction in the northern margin of 
Junggar arc for the Late Paleozoic: Products of slab melting, Chinese Science Bulletin, 
46, 1312-1316.  

Xu Y, Liu FT, and Liu JH, 2001, Seismic tomography beneath the orogenic belts and 
adjacent basins of northwestern China, Science in China (D), 44 (5), 468-471.  

Yin, A., 2000, Mode of Cenozoic east-west extension in Tibet suggesting a common origin of 
rifts in Asia during the Indo-Asian collision, J. Geophys., Res., 105, 21745-21759. 

Yin A, Harrison TM, 2000, Geologic evolution of the Himalayan-Tibetan orogen, Annual 
Review of Earth and Planetary Sciences, 28, 211-280 2000 

 12



Zhang LF, Gao J, Ekebair S, et al., 2001a, Low temperature eclogite facies metamorphism in 
Western Tianshan, Xinjiang, Science in China (D), 44, 85-95.  

Zhang L, Sun M, Xu B, 2001b, Phase relations in garnet-bearing metabasites of prehnite-
pumpellyite facies from the Darbut-Sartuohai ophiolite, Western Junggar of Xinjiang, 
China MINER PETROL 71 (1-2): 67-85.  

Zhou BG, Liu TZ, Zhang YM, 2000, Rock varnish microlaminations from northern Tianshan, 
Xinjiang and their paleoclimatic implications, Chinese Science Bulletin, 45, 372-376.  

Zhao ZH, Bai ZH, Xiong XL, et al., 2000, Geochemistry of alkali-rich igneous rocks of 
northern Xinjiang and its implications for geodynamics,  Acta Geologic Sinica , 74, 321-
328 (Special Issue).  

Zorin, Y. A., 1999. Geodynamics of the western part of the Mongolia-Okhotsk collisional 
belt, Trans-Baikal region (Russia) and Mongolia, Tectonophysics, 306, 33-56.   

 13


	Structural and Tectonic Correlation across the Central Asia Orogenic Collage: Implications for Continental Growth and Intracontinental Deformation  
	1.  Introduction 
	2.  Recent Tectonic Studies 
	3.  Proposed Work 
	4. Results expected of the project 
	5. Proposed mode and plan of work 
	6. Proposed Workshops: 
	8.  References 


