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Introduction

This dissertation mainly discusses glacial-geomorphic process and formative mecha-
nism in modern-glacier area. From various glacial-vestiges, we can probe into geological-
geomorphic function at glacial base, understand the condition of ice-rock interface and
build up the dynamic model of glacial sole coperated with research of modern glacier. The
main conclusions are as follows;

1. At the across sections of glacial sills and troughs, the density of striations increases
gradualy from the side to the centre. The turning place from the glacial trough wall to
base is a sudden changing point at which the striation-density changes from small to big,
which show the enhancement of abrasive streng then constrantly. The distribution of
glacial-erosion traces on the roche moutonnee has fairregularity, that is to say the long-
straight striations were often formed on the top of stoss side and the crescentic scars, cres-
centic wedges, chatter marks and shorted striations on the end of stoss side and striations
of many groups on the flanks, which can show the condition of glacial division-flow. The
statistics of cracked density on roche moutonnee reflect the very strong plucking function
on the lee side of its longitudinal profile with high density, width, depth of crack, the stria-
tions developed very well on the stoss side of it. The vertical profile of lee side can divided
into extrusive broken zone, strong shear-broken zone and weak extrusion shear zone from
the top to bottom.

2. The distributive law of roche moutonnee and whale back form is controlled by ice
temperature and dynamic process-at glacial bottom. In the space, the whale back form is
distributed in the centre of trough base, which is the abrasive zone and has high ice-tem-
perature, quick ice-velocity and strong ice-plasticity. So the developmental degree of
whaleback form is the sign of erosive landform by which we can judge whether the temper-
ature of ice sole is at pressure melt point or not in an early period. On the contrary, some
positions of roche moutonnee are not at the pressure melt point, and the temperature of ice
base has cold and temperate alternately. They belong to the pluck-abrasion zone. In addi-
tion, the specific position of roche moutonnee is related with the local climate, structure
and relationship between the primary trough and tributaory trough.

3. The distributive change of the dynamic process of glacial based decide for the fea-
ture, distributive law of basilar glacial-erosion landform and the longitudinal section and
cross section of glacial troughs. From the both sides of a trough cross-section to the centre
of the ice temperature increase gradually. According to this change the cross section can be
divided into four zone, including weather zone, plucking zone, pluck-abrasion (roche mou-
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tonnee zone) and abrasion (whale back zone) zone. At the longtitudinal profile the exten-
sion-flow and compressed flow emerge alternately and it is composed of weather-pluck
zone, abrasion zone and plucking zone. Because the different glacial landforms and deposits
reflect the different types of valley glaciers, base temperature, the scale of dynamic process
and erosive intensity, we suggest a primaryly criterion which can infer different types of
glaciers, so we can rebuild ancient climate.

4. Dynamic processes in glacial environment are various and complex. Generally the
sequeezed-abrasion impetus develops at the glacial sole and slope-processes occur at the
other places. The former can really represent the essence of glacial dynamic process. In all
processes of landform (erosion, transport and sedimentation), the sedimentary process con-
trols the structure, stratigraphic succession, fabric and facies modle of till.

5. The transported till is a solid debris flow. Most of its sedimentary structure, such
as indining-layer structure, beited structure, surface structure, thin-bed deformed struc-
ture, pressed-fold structure,and overlapped structure,are related to the roll of slope scraps
and to the glacial pressure. The sedimentary process of debris flow which has fundamental
dynamic mechanism of flowing and creeping formed mainly various flowing structures,
such as half-ring flowline structure, divided-flowing structure, bag-shapde flowing struc-
ture, load-structure, multiple-layered structure, washed gravel bed and lens-soiled-bed
structure. All of these structure have the significance offacies. In a word, the debris flow
deposit is marked by flowing structure while the till is characterized by pressed structures.

6. Based on field observation and statistical analysis of the textural, structureal grain
size and stratigraphic relationship data of the profiles, we found that the facies model of till
includes subglacier-melt-out till and lodgement till. Their own layered-sequence struc-
turein the facies model is decided by their all processes of dynamics. The vertical layered
succession in the facies is not random. On the contrary, is formed by the pattern of fore-
cast and mutually combination. From this we can reconstruct detailed pattern of mutual
impact and connection subcircumstance. These facies models are fundment by which we
can interpret its forming environment and sedimentary process.

As for the definititon” periglacial region”, this book agrees with A. L. Washburn’s
opinion (see Washburn’s ” Geocryology” , 1979, pp. 4), that is,” the term periglacial desig-
nates primarily terrestrial, non-glacial processes and features of cold climates characterized
by intense frostaction, regardless of age or proximity to glaciers”.

It is worth notice that since 1986 the 21th Congress of ICSU (International Committee
of Scientific Union) founded the IGCP (International Geosphere-Biosphere Prograrhme) ,
the” Global Change” has become a kind of world front science. The scientific destination
of the IGBP especially emphasizes to study the following problems, that is , their research
time scale from several dacades to several hundreds, the most important influence to the
biosphere, they are the most susceptible to human activities, they can practisc to make the
forecast to the global and the large scale environmental changes. For the global change re-
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search, its” Core Project”, for example, GCTE (Terrestrial Geosystem), PAGES (Past
Global Change)and its "Framework Activities” (including ”Reginal Data & Information”
and " Analysis & Modelling”) which all have close relationship with periglacial research.
It is not only decided by periglacial region has a larger area which occupies the global land
area more than 20% , what is more, on fact periglacial regions one of the most susceptible
region to climate and human activities on the land, there are an abundant resources and en-
ergy sources like forest, grassland, mineral products and water et al. in periglacial region,
it has an very important significance to tap the natural resources and energy sources for the
middle and high latitudinal countries, on the other hand, since periglacial region has partic-
ular permafrost environment and landform fast changing features by frost and thawing ac-
tions, so it makes the periglacial region to form an frail ecological region which is most sus-
ceptible to climate change and human activities, and its nature environment is very easy to
be destroied but recovery is very difficult.

Just because periglacial region has the special features of the landform fast change and
frail ecological environment, so that the periglacial region has become one of the most im-
portant research objects for global change now. Since 1990’s, not only the International
Permafrost Association (IPA) established the Working Group on Present Global Change
and permafrost, but also, some developed countries with larger periglacial area like Cana-
da, USA, Russia, Switzerland, France and European as American developed countries have
paid more attention to further streng then the exchange of observation data and study re-
sults among each country and region based upon fixed system observation to periglacial
processes in 1980’s. Therefore, the exchange has provided plentiful data and information
for” Framework Activities” to large scale background of global change, it has made the
global changing research to continuously obtain break throughs in study of periglacial and
ice-snow cryosphere, so that the study has also laid an essential foundation for numeral
model simulation to modern surfiacial changing processes and coupling of earth-atmo-
sphere system and human-earth relationship in global scale.

Based upon the starting point that is theory and productive practice to combine and
promote Chinese periglacial research to make progress, since 1985, the authors and domes-
tic colleagues have established many fixed-position points for observation periglacial land-
form processes in the Central Tianshan (China), The Changbaishan ( China), The Daxin-
ganling Mountains (China)and the Antarctic Great Wall Station area (Filds Peninsula, King
George Island). By using such means like repeated fixed-position survey, blast pilting com-
bined with thermometry sampling, resistivity sounding,debris fabric, lichenomety , airphoto
analysis and computer data processing et al. , the frost weathering rates of periglacial tors
and bedrock cracks, the moving rates of talus, block slopes and gelifluction lobes
(terraces), the changing rates and the geneses of stone circle, sorted stripes and nets, rock
glacier, thermokarst and frost heaved mounds have been obtained in recent decades. Based
upon the above research, the authors further investigated the mountain periglacial zone of
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the Andes in the South American, and coprehensively collected and absorbed the recent in-
formation about the global periglacial landform distribution, periglacial processes intensity
and their relationship with climate. Thus, it males is to objectively reveal the inner rela-
tionship among geographical position, periglacial landform types, periglacial process inten-
sity and climatic types. Just so, the above study results provide evidence and data for con-
structing and maintaining the highway in domestic cold region, these works not only take
a great step forward based upon the former colleagues’ research foundation, but also, guide
the Chinese periglacial study from local part to regional comparison, from static to dynamic
state, from qualitative to quantitative analysis, from surfacial analysis to fixed observation ,
from outer shape to innerprocess and forming mechanism inquiry. Therefore these works
forcefully promote the Chinese periglacial study to joint track with the present internation-
al front science-global change research. It should be pointed out, in the authors’ periglacial
research in recent years, especially the work in the Central Tianshan is the most meticu-
lous, of course, the success would have been impossible if no energetically supports and co-
operations from the following domestic and foreign colleagues and specialists.

In the authors’ periglacial studying works in the Central Tianshan recent decades, A-
cademician Shi Yafeng repeatedly listens to the authors’ working report, and put forward
some very kind concrete suggestions. The leaders of Lanzhou Institute of Glaciology and
Geocryology, Tianshan Glacial Station of Academia sinica-Professor Chen Guodong
XieZichu and Professor Kang Ersi et al. provide a large number of precious manpower and
material support. Professor A. L. Washburn, the former chief of the American Quaternary
Research Centre gave the authors’ earnest guide and help in his visit to China and in his
letters. Professor W. Haeberli from Laboratory of Hydraulics, Hydrology and Glaciology ,
Federal Institute of Technology (ETH), Zurich, Switzerland, provided his important data
and information about the Alps rock glacier research and did profitable academic exchanges
with the authors in his letters. Professor S. A. Harris from Department of Geography, U-
niversity of Calgary, Alberta, Canada, exchanged precious experience with the authors
about mountain periglacial zone research in his visit to China. Professor P. E. Calkin from
department of Geology,New York State University, Buffalo, U. S. A,exchanged important
lichenomttry information in his letters. When the book is published, the authors are in-

debted to above colleagues and specialists for their help.

by Cui zhijiu etc.
June 30, 1997
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