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Fig. 1 Distribution of periglacial geomorphology in the source region of Urumgqi
River on the Tianshan Mountain
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THE DISTRIBUTION AND EVOLUTION OF PERIGLACIAL
LANDFORMS IN THE SOURCE REGION OF
URUMQI RIVER ON THE TIANSHAN
MOUNTAIN

Zhu Cheng  Cui Zhijiu
(Department of Geography, Peking University, 100871)

Key words Periglacial landform; Rock glacier; Lichenometry; Debris fabric; Frost

blister

Abstract

This paper is designed to discuss the periglacio-geomorphic distribution and  evolution
in the source region of Urumgqi River on the Tianshan Mountain on the basis of repeated mea-
surements and investigation in the field during the period of from 1985 to 1989. The major
conclusions arne as follows.

1. This area’s frost weathering is violent. Rock crack has an average frost enlarging rate
of 1.2cm/yr, and rock slope has a weathering retrograde rate of l.lcm/yr.

2. A diversity of periglacio-geomorphic types was discovered in the study area. The series
of periglacial tor

block field——-talus (or scree) rock glaciers is formed orderly on

block {ield

block slope——sorted stepes

the steep rocky slopes. The series of periglacial tor
stepes

block slope——sorted
sorted nets

sorted nets sorted circles

SOr-

ted circles block streams

seasonal frost mounds—-——stone pavements is formed order-
ly on the gentle rocky slopes. The series of periglacial tor block field
nonsorted circles and nets is formed orderly on the soil
forming slopes. Stone pavements and thermokarst hollows can be found at the smooth valleys.
All forms are transformable and related with each other in spatial distzibution and genesis.

3. Talus movement is 146cm/yr on average on southward slope, but 73cm/yr on north-
ward slope. The average rate of the downward movements of debris is 8.lcm/yr on  block
slopes.

gelifluction lo-

bes (or steps)———sorted stripes

4. Besides individual tongue-shaped rock glacier, most of the glaciers are lobate rock
glaciers in the area. They belong to talus-type rock glaciers (on protalus rampart-type rock
glaciers) in origin. Their average movement is 30.3cm/yr- According to lichenometry, *C
age and sedimentation analysis, they are formed during 10000—I80 years BP(from the end
of Upper Wang Feng Stage to the Little Ice Age).

5. Frost blistert type and candle ice type seasonal frost mounds are found in the region.
The former can be divided into 5 layers, namely, surface alpine meadow soil, domelike massive
ice, empty dome, loose debris as well as permafrost layer with particulate ice; the latter can
be divided into 4 layers, namely, surface alpine meadow scil, candle ice, massive ice and
perafrost layer with particulate ice. Their growing mechanisms are that the freezeback of
the active layer constricts suprapermafrost ground water circulation and results in high hy-



6 1 KOBE: Rl BARFR R X k&SR A RE RS R 535

draulic potentials which either cause overlying sediments to from a frost blister, or force
water to move to the ground surface along thermal contraction cracks to form a mound of
candle ice.

6- 'The mean velocity of gelifluction lobes is 25 cm/yr.

7. Stone circle can be divided into the low center type with a settling rate of 0.6—
1 cm/yr and the high center type with a lifting rate of 1—2 c¢cm/yr.

8. Thermokarst settlement resulted from human influence there has an average sinking
rate of 3 cm/yr and a horizontal displacement of 12.5 cm/yr.

9. The features of sediment in the periglacial region are as follows: (1) surface layer
(0—20 cm) main substance is weathering debris; (2) 20—90 cm brown brecciated ground
layer (seasonal melting layer); (3) below 0.9—1.5m, frozen brecciated ground. Main clay
minerals are illite (62.5—64.7%)—chlorite (25.8—32.3%) —kaolinite (0—6.6%) —vermiculite
(2.9—5.2%). A {fact is confirmed by this information that the area has a physical weathering
environment mainly, and the debris are transported only short distance under the cold periglacial

climate.

B K #H @9
plate explanation
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Photo 1 Observational point of slice-shape peeling of eyeball-shape gneiss
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Photo 2 Highway surface (abandoned 25 years ago) is buring by debris of the block slopes
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Photo 3 Rock glacier No. 2(arrow is turning ridge of its top of front slope)
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Photo 4 Lichen (arrow) on the surface of rock glacier No. 2
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Photo 5 Hollow-domelike frost blister after digging (arrow is white ice body and cavity)
W6 JIRUKA i Bk o

Photo 6 Candle ice type frost heaving mound
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Photo 7 Candle ice (arrow) in the candle ice-type frost heaving mound

B8 RRUKELR K o s B vk

Photo 8 Massive ice in candle ice type frost heaving mound
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Photo 9 Gelifluction tongue No. 8
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Photo 10 Stone circle No. 2—2 beside water flowing line
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Photo 11 Thermokarst settlement beside Urumqi-Kuche Highway (at 115 Km)
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