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THE SERIES OF THE SCIENTIFIC EXPEDITION
TO THE HENGDUAN MOUNTAINS OF
THE QINGHAI-XIZANG PLATEAU

PREFACE

The vast Qinghai-Xizang Plateau, consisting of the Xizang (Tibet) Autonomous Region,
the southern part of Qinghai Province , western part of Sichuan Province and northwestern
part of Yunnan Province,is often eulogized as the third polar of the world. The major parts
of the Plateau are 4 000 metres above sea level, while the areas around drop drastically setting
off the tremendous momentum of the roof of the world. The particularities of the geoclogical
history and physical conditions, the variaty of biological composition and the different types of
biocommunities make the Qinghai-Xizang Plateau a unique geographical unit. As the
Plateau, being rich in natural resources, lies on the border regions where inhabit many nation-
al minorities, the rational conservation and utilization of the natural resources in this region
are of particular importance in developing economy , improving the local livelihood and consol-
idating national solidarity as well as strengthening national defence.

Ever since the foundation of new China, many scientific surveys have been carried out in
this region so as to make a better understanding of the history formation and evolution of the
Qinghai-Xizang Plateau,to study the characteristics of its natural conditions, their effects on
the environment around and the quantity and quality of the natural resources and thus, to find
a way of exploiting and utilizing them rationally. Especially after the forming of the Compre-
hensive Scientific Expedition to the Qinghai-Xizang Plateau in 1973, an even more compre-
hensive, systematic integrated research has being made in this region.

A survey was mainly carried out in the Xizang (Tibet) Autonomous Region during the
period of 1973—1980. The scientific findings of the survey, part of which have already been
extended and applied to actual production and have brought a far-reaching influence both in
and outside China, will be concentratedly compiled in the series of scientific survey on the
Qinghai-Xizang Plateau (Xizang Volume) , proceedings and pictorials.

Since 1981, the survey team has shifted its major researching area to the Hengduan
Mountainous Region which is a constitutional part of the Qinghai-Xizang Plateau and is locat-
ed in the east of Xizang, west of Sichuan and northwest of Yunnan in southwest China. The
total area of this region is about 0.5 million square kilometres,and administratively speaking,
it includes the Changdu District of Xizang, Erba, Gangzi, Liangshan of Sichuan and Lijiang,
Diging, Nujiang and Dali districts of Yunnan.

The Hengduan Range is complicated in geological structure and active in new tectonic
movements. It lies on the east flank of the juncture area where south Asia and Eurasia are
mounted. It is the transition region between the east zones encircling the Pacific and the west
zones of ancient mediterranian. The altitude of this area declines from northwest to south-
east. Most parts of the area are characterized by a series of paralleled mountain ranges and
rivers from south to north, and with a sharp altitudinal differentiation. Its unique physical
conditions and various ecosystems rich in flora and funa with abundant relic species, give the
area a critical nature for the fundamental research in the field of biclogy and earth science.
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The Hengduan Mountainous Region is abundant in natural resources,among which mul-
ti-mineral products, hydrological resources, forest and grasslands accounts for the great part.
But with {ast growth of the population and an extensive exploitation and utilization of the
natural resources, the human pressure on natural resources has vastly increased which even
caused librium damagement in some parts of the area. In order to make a more reasonable uti-
lization of natural resources,it is necessary to study the characteristics of the resources in this
region so as to work out certain ways and methods for protecting , utilizing and exploiting
them rationally.

There are six major subjects in the research work being carried out in the Hengduan
Mountains;

1. The geological history of the Hengduan Range;

2. The physiographical characteristics of the Hengduan Mountains and their relationship
with the rise of the Plateau;

3. The structure and rule of the altitudinal belts of the Hengduan Mountains;

4. The composition of bio-communities in the Hengduan Mountains;

5. The natural conservation and nature reserves in the Hengduan Mountains;

6. Evaluation of the natural resources in the Hengduan Mountains and their rational de-
velopment and conservation.

Five integrated projects have also been given special attention in the research on natural
resources evaluation, exploitation and utilization. They include as following; compilation of a
series of maps on the conditions of agricultural resources; deforestation and regeneration of
subalpine coniferous forest in subalpine areas; the multiple utilization of local energy re-
sources;strategy for the development of animal husbandry and finally the management of the
natural resources in the arid valleys. This has been done in line with the purpose of linking
scientific research closely to the development of the local economy.

The integrated survey on the Hengduan Mountainous Region is organized by the Com-
mission for Integrated Survey of Natural Resources under the Chinese Academy of Sciences
and the State Planning Committee. There are more than 300 people,coming from more than
40 institutions including different institutes of the Chinese Academy of Sciences, universities
and local scientific research and production departments engaged in natural resources re-
search. A series of scientific publications on the Hengduan Mountains will provide the resuits
acquired from the second phase of the integrated scientific survey in the Qinghai-Xizang
Plateau. It is designed that this series will consist of 39 volumes and 48 monographs. It is also
expected that this series will play an important role in exploring the wonders of the Qinghai-
Xizang Plateau and in the construction of China.

The Comprehensive Scientific Expedition
to the Qinghai-Xizang Plateau,
Chinese Academy of Sciences



PHYSICAL GEOGRAPHY OF HENGDUAN MOUNTAINS
( Abstract)

Customarily, eastern Xizang (Tibet), Western Sichuan {Szechuan) and western Yunnan, the
area which lies approximately between longitudes 97°(98°) E and 103° E and latitudes of 23 N and
33°N, can be treated as one unique geographic region characterized by formidable parallel high
mountain ranges and deep gorges that are aligned stretching roughly north — south. It has a total
area of about 4.2 X 10° km?. The Chinese name for this region is “Hengduan Shan ” which means
“traverse cutting mountains” . Early Chinese geographers explained that most of the mountain chains
of Asia exhibit a predominant west — east trend; the system of the Hengduan Mountains is exception
because of it north — south trend.

It forms a considerable barrier to communication between the people of the Tibetan Plateau and
those of the Sichuan Basin. This barrier effect was especially considerable before the 1950s when
travel depended entirely on tortuous mountain trails and rope bridges or iron suspension bridges.

From a geological point of view, the name of Hengduan Shan is particularly appropriate to that
section known as the “three river gorges country ” on the frontier between Xizang , Sichuan and
Yunnan. It was recognized as a specific geological region and called “Sanjiang (three rivers) area” ,
characterized by a very obvious arcuate structural frame. This coincides geomorphically with the area
of parallel ridges which separate the three mighty rivers, Nujiang, Lancangjiang, and Jinshajiang,
the latter represents the upper reaches of the Changjiang ( Yangtze). This remarkable structural and
morphologic characteristics may be unique in terms of large scale geological systems as well as the
river patterns of the world. Because of great similarity in geological structure, the upper reaches of
the Irrawaddy to the southwest and the Yuanjiang to the southeast must be incorporated as the
southern extension of this Hengduan geological region.

However, topographically the area from the Jinshajiang to the east, western Sichuan, formerly
Sikang, which is occupied by the drainage basins of the Yalungjiang and Daduhe, the tributaries of
the Jinshajiang, and further east to the Min River, are usually described separately as a geomor-
phological region called the “West Sichuan Highland ” . This area is also considered characteristic of
the landscape of the river gorge region. Nevertheless, it possesses a little different geological history
and fundamental structure. Broad topographical affinitity is the basic for the traditional concept of
the Hengduan mountains and for the inclusion of the geographical region including “Sanjiang Area ”
( geologically) and the “West Sichuan Highland ” ,as the eastern margin of the Tibetan Plateau.

Nevertheless , because the region has such great geographical extension, from the tropic of can-
cer to the north covering an area of more than ten degrees of latitude and six-seven degrees of longi-
tude, to treat it as a single geographical region from topographical considerations, seems an over
simplification. In fact, it is known that the region exhibits a great climatic and biogeographic hetero-
geneity, even the topography itself which shows regional differentiation. Thus a division into distinct
subregions is necessary in each aspect of physiogeographical elements.

In general, most mountain chains of the Hengduan region correspond to the geological structure
which emphasizes especially the ranges and gorges landscape. Except for the upper reaches of the
three main rivers, most parts of the gorge area are characterized by rugged mountains of very pro-
nounced relief, valley flood to ridge crest elevations range from 800 — 1 000 m in the north and 1 500
—2 500 m or more in the south. Western Sichuan and the adjacent areas of northern Yunnan to the
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south are characterized by much more varied topography. The plateau-type landforms are remained
extensivelly and stretch northward to unite with the Tibetan Plateau proper. Many of the highest
peaks of this area exceed 6 000 m , The most conspicuous massif is the Gongashan ( Gongkar) ,
which is situated 80 km to the west of Kantin { Tatsienin), and recently has been the objective of
many mountaineering expeditions and tourisum. According to the macro-geomorphological character-
istics of the area three geomorphologic subdivisions can be recognized.

Because of its topographical situation as the eastern dissected rim of the Tibetan plateau, clima-
tologically,, the Hengduan region is a transitional zone between the lowland tropical and subtropical
climate in the southeast to the highland climate of the plateau itself in the northwest. The Hengduan
region correspondingly displays a wide variety of mountain topoclimate, but all are mainly influenced
by the southwest Asian monsoonal rhythm which is known to be characterized by the seascnal alter-
nation of wind systems. A recent study has suggested that the Tibetan Plateau has its own perma-
nent pressure system which is also marked by change in the prevailing wind direction between winter
and summer, this has been described as an independent plateau monsoon system. This system domi-
nates the weather and climate of the plateau proper and may cause some deviation from average Asi-
atic monsoonal conditions in the adjacent areas including the Hengduan Mountains. The complex lo-
cal patterns of mountain climate make the Hengduan region difficult to present any systematic re-
gionalization, nevertheless, the well-marked horizontal zonation in temperature associated with other
climatic characteristics allows the Hengduan region to be divided into seven climatic regions.

The Hengduan Mountains is the most intensive river area of China. Those of the rivers belong
to two major water system. One is of Pacific Ocean river-system, which includes the Changjiang
( Yangtze River), Huanghe ( Yellow River), Lancangjiang and Yuanjiang. The other is of India O-
cean river-system which includes Nujiang. The drainage patterns of the rivers in the region are
strongly controlled by geological structure and creat a feature which is far from the normal drainage
system. The deep — cutting parallel main courses, as well as the “ zigzag ” turning channel and the
“feathered " pattern of the tributaries, are developed along geological fault structures. Generally, on
the basis of the characteristics of river runoff which expectedly is correlating rather well with the re-
gional and seasonal variation of precipitation in the region, five types of river have been distin-
guished.

Biogeographically, the Hengduan Region itself is characterised by vertically diversified habitats
in relation to the complexity of deep gorges and high mountain environment, Furthermore, the south
— north trend of the ranges and gorges have facilitated the exchange of the elements of flora and fau-
na between south and north during a long period of geological time. Thus, apart from characteristic
of regional endemism, the Hengduan Region exhibits a mixed floristic and faunal composition and
obviously vertical zonation. There are seven vegetation formations and five vegetation regions with
distinctively variety vertical zonation and three faunal regions have been recognized. During the
Pliestocene, the northwards or southwards shift of climatic zonation in the eastern China, caused by
the movements of glaciations, which may be measured in scale of kilometers, while in the Hengduan
region as an area of gorges and ridges in pronounced relief, the vertical change of climatic belts must
be measured only in scale of meters. Thus , the Hengduan area has provided favourable mountain en-
vironment with vertical heterogeneity for the species of different ecological groups to find refuges in
one hand and to lead a phylogenetic diversity in the other. In result, the Hengduan mountains are
rich in relic species and form the comtemporary centers of some groups.

The forming processes of soil developed in the Hengduan mountains are much influenced by the
coincide effects of vertical and horizontal zonation of biophysical environment. The distribution pat-
tern of the major soil types reflected the same tendency of regionalization of climate and vegetation.
The main soil types recognized in the region can be grouped into four major soil regions.

Based on a point of view of integrated physiogeography as well as the landuse patterns, two nat-
ural regions and nine sub-regions have been proposed.
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