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Fig.1 Distribution of main traverses and points of

investigations of Quaternary glacial deposits

in the Zanda basin and its surrounding mountains
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Fig.2 Cross section of the Quaternary glacial deposits in the Xiangba—Ayilariju, Zanda basin of Tibet

1—Outwash sand and gravel;2—Lenticular till;3—End till kame and till dam;4—Silty mudstone ; 5—Pebbly sandstone ; 6—Conglomerate;

7—Modern glacier; 8—Bedrock ; 9—Unconformity ; Qh,—Late Holocene ; Qh,—Early Holocene ; Qps™ = Qps*—Early and late stages of the late part of the

late Pleistocene; Qps"® ~

of the middle Pleistocene; Qp,**~Mid—late part of the early Pleistocene; Qp,™®

tocene; Qp,® ~
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Fig.3 Cross section of outwash hills and glaciated hills in the Banglangzitang—Garushan area

1—Glaciofluvial deposits; 2—Limestone ; Qp,*—Late part of the early Pleistocene ;J—Jurassic
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1—Several mid—late Pleistocene till mounds (middle) and lateral till levees (right hill slope) developed in the U—shape valley and foothills of Ayila Ri’gyti
Mountain northeast of Xiangba;2—Glacial deposits and modern glacier developed in the cirque and its backwall remains near the main ridge of Ayila Ri’gyii
Mountain northeast of Xiangba;3—A middle Pleistocene huge glacial erratic boulder near Jiajing in the foothills of Ayila Ri’gyli Mountain east of the Zanda
basin;4—Mode of occurrence of bedded tills (third bed) with some glacial striations on the surface of a huge glacial erratic boulder in the Laomagie gully,
Xiangba, northwest of the Zanda basin;5—Bedded tills and huge glacial erratic boulders distributed in the Pianwu gully, Xiangba, east of the Zanda basin;
6—Folds and small faults in the second bed of glaciofluvial deposits in the Laomagqie gully, Zanda basin, suggesting freeze—and—thaw action in the late stage;
7—First bed of bedded tills and its overlying glaciofluvial deposits in the Laomagie gully, Xiangba, northwest of the Zanda basin, forming the unique
geomorphologic features of the "pebble forest" (at the back), but the bedded tills did not form the geomorphologic features of the "pebble forest" (in the
front) ;8—Extensive bedded tills and glaciofluvial deposits (in the middle and upper parts), underlain by periglacial glaciofluvial deposits of the Qangzé
Formation (tower forest landform formed at the bottom of the lower gully) in the Laomagie gully, Xiangba, northwest of the Zanda basin
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1—Large quantities of tills and glaciofluvial deposits cover the Qangzé Formation (bedded part in the middle) ,forming the geomorphologic features of
a flat morainic and glaciofluvial plain at Dongtiao near Longni southeast of the Zanda basin;2—Glaciated drumlins and sandstone glacial erratic boulder
distributed on a flat morainic and glaciofluvial plain near Zhalai northeast of the Zanda basin;3—Features of early Pleistocene glaciofluvial deposits at
Banglangzitang southwest of the Zanda basin. Oblique bedding dips SE and imbricated pebbles dip NW, both indicating that the glacier flows from
NW to SE;4—Ice rafting deposits and dropstones (while) in fluiviolacustrine sands and gravels at Banglangzitang southwest of the Zanda basin;
5—Glaciofluvial deposits in glaciated knobs and on their top in the Banglangzitang—Garushan area southwest of the Zanda basin; 6—Glacial erratic boul-
ders distributed locally and concentrated on high terraces (3790 m above sea level) southwest of the Zanda Hydropower Station ; 7—Glacial striations
on the surface of a huge sandstone glacial erratic boulder in the Dingdingka gully northwest Zanda;8—Moraine fan (front) and glacial valley (rear)
between Pianwu and Xiaboqu in the front of Ayila Ri’gyli Mountain east of the Zanda basin
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Table 1 Correlation of the features of Quaternary layered moraines and the mud—debris flow
and alluvial and proluvial deposits
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Fig.4 Cross section of Quaternary glacial deposits in the Zanda basin and its surrounding mountains
A—Section of Quaternary glacial deposits before dissection by rivers; B—Section of Quaternary glacial deposits after river dissection ; Qh,—Late
Holocene ; Qh,—Early Holocene ; Qpy’~Late part of the late Pleistocene ; Qp;'—Early part of the late Pleistocene ; Qp,—Middle Pleistocene;
Qp:" ~ Qpy—Late part of the early Pleistocene ; Qp,* *~Mid—late part of the early Pleistocene; Qp,'—Early part of the early Pleistocene ; N,—Late Pliocene
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Fig.5 Schematic plan of the distribution features of moraine fans (A) and alluvial and proluvial fans (B)
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Table 2 Correlation of the features of Quaternary glacial deposits in different areas of the Zanda basin
and its surrounding mountains
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Fig.6 Composite column of Quaternary glacial deposits in the Zanda basin and its surrounding mountains, Tibet
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riod, Amplitude and Type of the Uplift of the Qinghai—Xizang

Quaternary glacial deposition and glacial advance and retreat in the Zanda

basin and its surrounding mountains in Ngari, Tibet

ZHU Da-gang', MENG Xian—-gang', SHAO Zhao-gang', YANG Chao-bin?,
HAN Jian—en', YU Jia', DU Jian—jun', MENG Qing—wei'

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. Land and Resources Department of the Tibet Autonomous Region, Lhasa 850000, Tibet, China)

Abstract ; Quaternary glacial deposits of the Zanda basin and its surrounding mountains may be divided in space
distribution into: (1) glacial deposits in U—shape valleys and foothills in the basin and its surrounding mountains,
@) glacial deposits in deep—incised valleys around the basin, ) glacial deposits on the basin surface, @) glacial de-
posits on high terraces of river valleys and in gullies of the basin, and (3 glacial deposits in piedmont zones of
mountains around the basin. Glacial deposits in different areas differ markedly with respect to the gravel composi-
tion, roundness, textures and structures, geomorphologic features. The Quaternary glacial development in the re-

gion may be divided from early to late times into the periglacial stage, glacial advance stage, biggest glacial stage
and glacial retreat stage according to the features and distribution of glacial deposits. The glacial types correspond-
ing to these stages are the valley, piedmont and ice—cap glacier development stage, ice field glacier development
stage and ice—cap, valley glacier and piedmont glacier development stage. The existing data indicate that the Zan-
da basin and its surrounding mountains are areas where the most abundant, complete and continuously occurring
and best—preserved Quaternary glacial deposits are found on the Qinghai—Tibet Plateau. This research provides
valuable basic data for the study of Quaternary glaciers in this region and the Qinghai—Tibet Plateau, division and
correlation of glacial epochs, establishment of climatostratigraphy and climatic and paleoenvironmental studies.

Key words: Tibet; Zanda basin ; Quaternary ; glacial deposit;glacial advance and retreat
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