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FOREWORD

The Altun active fault zone is a notable huge fault zone in the Asian continent interior. It extends
from the northwestern part of Qinghai—Xizang Plateau, cutting obliguely Kunlun Mis, passing
through Kuyak, Andir River, Qargan River and Altun mountain region, and eastward stretching
along the Horkor Valley and then across Danghe and Shule rivers into Yumeng Town of Gansu Prov-
ince. The master part of the fault zone 1600 km long extends in northeast direction. Its large extent and
strikingly linear manifestation on the surface has attracted the attention of the world geoscientists. The
Altun fault zone is composed of several faults developed along the preexisting faults or the boundaries
between structures. [t separates the Tarim Basin from Qardam Basin, shows very strong recent
movement, and becomes a natural boundary of northwestern part of the high—rising Qinghai—Xizang
Plateau. The process of its formation and development is closely related with the uplifting of
Qinghai—Xizang Plateau. Thus, research of this great fault zone is helpful for understanding
neotectonic movement and deformation in the China continent interior and for deeper revealing the
formation and developtnent of Qinghai—Xizang Plateau becaus it is an important tectonic configura-
tion in geodynamics of the continent interior. This favlt zone has not been investigated extensively and
studied systematically because it lies in 2 remote, immense underpopulated and ungetatable mountain
region with severe conditions on the boundary between Xinjiang and Xizang regions and Qinghai and
Gansu provinces. But the recent movement along this active fault zone is still a scientific gap remaining
1o be systematically investigated although the zone has been investigated from individual topics in the
last years. During the Meeting on Research of Active Faults in China held by the State Seismological
Bureau in Wuhan in 1983, I put forward u proposal on organization of extensive field investigation on
the active Altun fault zone and it was formally placed as a project in the research program. This diffi-
cult but significant field investigation was started in organization of a research team of experts from
Seismological Bureau of Xinjiang Region and other institutions in 1985. A large number of field and lu-
boratory works for the project performed during five years produced abundant firsthand data and ma-
terials on the recent movement along the fault zone. This book as a monograph deals just with the re-
sults of the systematical investigation and research on the fault zone. The monograph consists of nine
chapters concerning the regional environment for the Altun active fault zone, geochronology of
Quaternary system, geometry. kinematic characteristics, paleoseismic events along the fault zone, seis-
mic rupture zones, recent movement and tectonic stress field on the fault zone and other related
aspects. A mass of valuable data were obtained using new geological and seismological methods,
in—situ stress measurement, tectonophysical and numerical modellings in the research of the active fault
zone. The problems given in this monograph are concerning with intensity, mode and rate of the
movement and horizontal displacement along the fault zone since the Pliocene. A many of
paleoseismic traces were found and exposed along the fault zone. Total length of seismic rupture and
deformation zones exceeds a thousand of kilometers, showing sufficiently a high activity on the fault
and indicating that the Altun fault zone in which no or less earthquakes occurred during this century is
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an active fault zone in which strong earthquakes occurred in the past. These results provide a new scien-
tific basis for understanding a picture of high seismic activity in the China continent intenior in a more
longer time span.

The monograph The Altun Active Fault Zone is one of the results of serial researches on active
faults in China. It is abundant and content in data and materials. A map of active faults of the zone at a
scale 1:100 000 first illustrates a whole picture of the fault activity in graphic form. A large number of
new real data given in the map provides an important, essential basis for research of the Altun active
fault zone. Many photos show readers a direct impression on the characteristics of the fault activity.
The preparation and edition of the monograph is an important stage of summarizing the data and ma-
terials collected during investigation and rescarch on the Altun active fault zone. These data and materi-
als well play an important role in further study of geology, environment and earthquake engineering
and seismic risk zonation of the Altun fault zone and northern part of Qinghai—Xizang Plateau and is
a valuable reference for research of active tectonics, seismicity, intraplate geodynamics and other as-

pects.

Ding Guoyu
August 1991
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PREFACE

The active Altun fault zone is one of the main subjects of the serial researches on active faults in
China organized by State Seismological Bureau (SSB). The comprehensive investigation and research
on the fault zone were contracted to the scismological bureaus of Xinjiang Region and Gansu and
Qinghai provinces, Institute of Crustal Dynamics, SSB, and Institute of Geology, SSB. This mono-
graph is prepared on the basis of final results of our four—vear extensive field investigations and labora-
tory detections, analyses and researches successively performed during 1985—1988. It well be much ben-
efit for geoscience colleagues at home and abroad interesting in the active Altun fault zone,

The active Altun fault zone is a world—famous great sinistral wrench structure. It extends from
Gozhaco in the northern part of Xizang (Tibet) eastward to Kuantanshan Mt in the western part of
Gansu Province in a total length of 1600 k. The fault zone consists of a series of faults and stretches as
a straight—line structure in NEE direction. It represents a natural boundary of northwestern part of
Qinghai—Xizang Plateau. strikingly cuts Kunlun Mts and separates Tarim Basin from Qaidam Basin.
and bisects the Qiliang Mts. The fault zone is of importance in geotectonic evolution of the western
China. Thus, research of the active Altun tault zone is significant for undersianding the fault activity
and ifs formation mechanism, genesis of earthquakes. intraplate kinematics and recent regional
geodynamics and hence it attracted great attention of the world geoscientists.

The active Altun fault zone lies in a remote mountain region on the boundary between Xinjiang
and Xizang regions and Qinghai and Gansu provinces. Geologically it was essentially a blank befor:
1950s. With increasing development of national economy, geological prospecting for mineral deposits
was undertaken by geological and petroleum departments along the individual routes in the late 1950s.
A regional geological mapping of Heishan River sheet at a scale 1:200 000 and mineral prospecting
were performed in the area west of Lenghu by Regional Geological Survey Team of the Geological
Rureau of Qinghai Province in 1968. Regional geological survey at [ I 100,000 and mineral pros-
pecting conducted by Xinjiang Color Metal Bureau in the area near Mangnai of Ruojiang County in
1970. Regional geological mapping of Horkol and Baxkargan sheets ol Ruojiang County at 1:200 000
was conducted by Regional Geological Survey Team of Xinjiang Geological Bureau and geological
mapping of Qiemo and Qaidam sheets at 1:100 000 since 1979. For identifying basic seismic intensity
along the Xinjlang—Qinghai railway a preliminary investigation of the seismicity along the active Altun
fault zone from Tura to Mangnai was undertaken by the Seismological Bureau of Xinjiang Region in
1979 and the area affected by 1924 M =7 learthquake was investigated. Field investigation on the
northwestern segment of the fault zone was conducted by Lanzhou Institute of Seismology, SSB, in
1981, the fault activity and seismicity were studied. Since 1984, Lu Taiyi, Xing Chenggi, Chen Guoxing
and others studied the geometric pattern of eastern segment of the fanlt zone and its activity. Geologists
Li Siguang (1973}, Zhang Wenyou (1974), P. Molnar and P. Tapponier (1975, 1976 and 1977). Liu
Hefu (1980), Ding Guoyu (1982), Pang Guitang (1984) and Zhang Zhitao (1985) discussed successively
on the formation and development of the active Altun fault zone, amplitude of its strike—shp
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movement and tectonic significance and other aspects.

According to a proposal on the Working Meeting on Research of Active Faults in China held in
Wuhan in June 1983, a comprehensive investigation and research project was undertaken on the active
Altun fault zone from the following main aspects:

(1} Systematic interpretation and measurement of satellite images and aerophotos by remote sens-
ing method and field examination of distribution, geometric pattern, structural combination and
segmentation of the fault zone;

(2) Comprehensive field seismogeological investigation, cross fault profiling, and largescale
seismogeological mapping of the selected typical fault segments for research of formation and evolu-
tion of the fault zone and the nature of its activity, especially the movement pattern, intensity and rate
since the Quaternary;

(3) Determination of the age and nature of the latest movement along the fault by using
radiocarbon and thermoluminescent datings and palynologic analysis of recent sediments, scanning
electron microscopy of quartz grains from the fault gouge in combination with analysis of microrelief:

(4) Investigation of historic earthquakes along the fault zone, and observation on the regime of re-
cent movement along the fault zone by installation of a temporal seismic station network with portable
seismographs or DR—200 model digital seismographs in the field;

(5) Study of paleoseismic indicators and deformation zones produced by paleoearthquakes, trenc
hing for revealing recent movement along the fault zone, and study of recurrence interval of great
earthquakes;

(6) In order to understand regional stress field and dynamic state of the regional structures, physi-
cal and numerical modellings of the fault structure on the basis of structural analysis of the fault zone
and the crustal media in combination with focal mechanism of earthquakes and analysis of stream sys-
tem;

(7) For understanding the distribution of crustal stress, insitu stress measurement in the
near—fault petroleum drills using a method of borehole breakofT;

(8) Systematic paleomagnetic measurement in the Tarim and Qaidam basins on both sides of the
fault zone in order to understand the migration of paleolatitudes and polar drift curve in geologic histo-
ry and study of kinematic problem of the Altun fault zone and regional geodynamic problem in combi-
ation with regional tectonic analysis.

The comprehensive investigation and research organized by State Seismological Bureau were
undertaken in plane first on the eastern and western segments and then on the middle segment of the
fault zone since 1985. In order to systeratization of the investigation and research on the fault zone,
strengthen the cooperation between the research institutions, and make the research up to 1980s level. a
Topic Research Group (i.e. Coordinating Group) on Active Ajtun Fault Zone under State
Seismological Bureau was set up for further deepening and unifying the research works on the fault
zone and fulfiling the quality requirements from State Seismological Bureau after a sufficient consuita-
tion. The topic group consists of seven members, Ge Shumo (chairman) and Bai Meison from
Seismological Bureau of Xinjiang Uygur Autonomous Region, LI Yulong from Seismoilogical Bureau
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of Gansu Province, Liu Guangxun from Institute of Crustal Dynamics,SSB, Zeng Qiusheng from
Seismological Bureau of Qinghai Province, Zheng Jiandong from Institute of Geology,SSB, and Zhu
Shilong (vicechairman) from Department on Protection from Earthquake Hazards, SSB. Ge and Zhu
are responsible for research coordinating and the monograph publishing.

The research works were performed by segments and subjects. Seismological Bureau of Xinjiang
Region undertook the comprehensive investigation on the segment west of Horkol, seismicity of the
whole zone, and tectonophysical modeling of the fault zone. Seismological Bureau of Gansu Province
undertook the comprehensive investigation on the segment east of Annanba. Institute of Crustal Dy-
namics,SSB, together with Seismological Bureau of Qinghai Province undertook comprehensive inves-
tigation on the segment from Uzunxiaol to Dangjinshan Mt and in—situ stress measurement by
borehole breakoff method. Institute of Geology,SSB, undertook regional paleomagnetic
measurement.

Total length of field investigation routes reaches 100 000 km, and 7500 aerophotos were inter-
preted. Six geological profiles across the fault zone were investigated in a total length of 86km, 13 geo-
logical profiles along the river valleys were investigated. Gas detection was made on 14 cross—fault pro-
files. 2300 data of measured offset streams were obtained, 51 trenches were excavated amounting about
700m’of earth and stone. Geological mapping was performed in an area of 950 km’of Aksay and
Qngshixia with more accessible conditions. 1262 geologic samples were collected for geochronological
determination, chemical analysis and physical measurement, including 83 samples for *C dating, 161
samples for thermoluminescence, 139 samples for palynologic analysis, 387 samples for paleomagnetic
measurement, 129 samples for structural analysis, 12 samples for geochronological measurement, 4
samples for bulk chemical analysis, 3 samples for physical measurement, 21 water samples and 320 gas
samples for chemical analysis. On the basis of these results a map of distribution of active faults more
than 1000km long and Quaternary deposits at 1:100 000 was compiled. In the research process analyses
and measurements of geologic samples were performed by the Eighth and Ninth laboratories of Insti-
tute of Geology, SSB. “C and Thermoluminescence Laboratory of Institute of Crustal Dynamics,SSB,
Rock Mechanics Laboratory of Institute of Geophysics.SSB, Institute of Paleoinvertibrate and
Palecanthropology,Academia Sinica, Institute of Archeology,Academia Sociologica Sinica, Lanzhou,
Tongji and Beijing universities and Test and Analysis Center of Xinjiang Bureau of Geology and Min-
eral Resources.

In order to fulfilt the high—quality summarizing the research results, an expert group chaired by
Ding Guoyu and organized by Department on Protection from Earthquake Hazards,SSB, took an
on—site examination and review of the field findings and then checked and accepted the research results
of the performed project in August 1988, Experts Zhang Yuming, Wang Yipeng, Ye Hong and others
took part in the on—site examination, check and acceptance of the research results. Ding Guoyu, Ma
Zongjin, Deng Qidong, Wang Yipeng, Han Moukang, Zhao Guoguang, Nie Zongsheng, Gao Weim-
ing, Feng Shengyue, Liu Bathu and others invited by SSB made an identification of the research results.
In publication of the book a deep, cordial gratitude is expressed to the leaders and experts of the rele-
vant departments of SSB concerning and supporting the research project and institutions taking part in
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the research project, in particular to Ding Guoyu, Ge Zhizhou, and Li Yuche of SSB for their enthusi-
astic help in organization and performance of the project and in preparation and publication of this
monograph.

The monograph deals with the multi—year research results obtained by a collective from five insti-
tutions and represents the fruit of hard work of the collective performing the research Project. Ge
Shumo makes overall planing of preparation of the monograph and finalizes the manuscript. Shen
Gefu and Wei Ruoping give help in the process of manusctipt preparation.

The first manuscript of the monograph was reviewed by professors Ding Guoyu and Wang
Yipeng. Here a heartfelt gratitude is expressed to them for their many valuable suggestions on revision
of the manuscript.
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