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Table 1  Stratigraphic division and pedo-sediment description in the WQD profile on the Yellow River bank
along the Tangke reach in the Zoige Basin
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Fig. 2 Stratigraphic division and soil sediment properties of WQD on the Yellow River Bank along the Tangke reach of

Zoige Basin: soil stratum profile (a) ; the freeze-thawed folds in the flood plain sand (b);

the earthquake disturbed freeze-thawed folds in the shallow lake deposit(c)
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Fig. 3 Preheating plateau experiments and dose recovery experiments and recycling ratio of samples
WQD profile on the Yellow River bank along the Tangke reach of the Zoige Basin
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Fig. 4 Decay and growth curves of the samples from the WQD profile on the Yellow River bank
along the Tangke reach of the Zoige Basin
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Fig. 5 Equivalent dose (D,) distribution of OSL samples from the WQD profile on the Yellow River bank
along the Tangke reach of the Zoige Basin
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Table 2 OSL age in the WQD profile on the Yellow River bank along the Tangke reach of the Zoige Basin
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Chronology of the sedimentary sequence and the changes in surface processes

along the Tangke reach of the Yellow River in the Zoige Basin
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Abstract: The research in this paper mainly focuses on the banks of the Tangke section of the Yellow River in

the Zoige Basin, and studies the natural sedimentary profiles directly exposed by the lower cut of the Yellow Riv-

er. The purpose is to establish the stratigraphic sequence and age frame of soil sediments, and to deeply explore

the upstream erosion of the Yellow River into the interior of the Zoige Basin. The characteristics of regional sur-

face process changes during the process provide chronological and stratigraphic evidence for the Yellow River

running through the Zoige Basin. Through field investigation of the Zoige Basin, a sequence of riparian soil sedi-

ments containing deep lacustrine sediments was found on the right bank of the Tangke section of the Yellow Riv-

er in the middle of the basin, and in-depth observations and systematic sampling were carried out. In the labora-

tory, the chronological framework was established by using the optical luminescence and AMS"C dating tech-
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niques. Combined with the macroscopic characteristics and physicochemical properties of soil sedimentary fa-
cies at various levels, the environment and surface processes were thoroughly analyzed and discussed in the
Zoige Basin since the demise of the last glacial paleolake. The research results show that the ancient Yellow Riv-
er eroded headward along the Maqu rift valley at 37 ka, which connected the Zoige ancient lake water system,
while the interior of the basin was a deep lake environment before 30. 9 ka, and a blue-gray lacustrine silt layer
was deposited stably. After 30. 9 ka, the Yellow River penetrated through the interior of the Zoige Lake Basin,
the ancient lake water leaked out and disappeared, and the original ancient lake water system was completely
transformed into the Yellow River source water system. A large amount of turbid yellow-orange sediment car-
ried by the Yellow River from the upper reaches of the lake basin was deposited in large quantities, covering the
paleolacustrine sediment, and aeolian sand action prevailed in the lake basin. During the Last Glacial Maximum
(LGM), the loose sediments in the basin were generally transformed by the freezing and thawing of the perigla-
cial environment, forming freeze-thaw folds. From 14.6 to 12. 5 ka, in response to the warm climate in the
Bglling-Allergd (B/A) period, the mountain glaciers around the basin melted and melted water flowed into the
basin. Various shallow depressions at the bottom of the ancient lake basin formed shallow lakes of different siz-
es. Sand layers of littoral-shallow lacustrine facies were deposited. From 12.5 to 11. 7 ka, corresponding to the
global Younger Dryas (YD) event, the climate became cold again and transformed into a permafrost environ-
ment in the basin. Paleo-earthquake disturbances have formed complex double-fold folds. In the Holocene, the
climate gradually became warm and humid from 11. 7 to 4. 8 ka, and the shallow depression at the bottom of the
ancient lake basin became a silty swamp environment, and a muddy soil layer was developed. In the middle and
late Holocene 4. 8~1. 8 ka, it transformed into a swamp meadow environment and developed swamp meadow
black soil paleosols. After 1. 8 ka, the marshes in the basin shrank, aeolian sand activities prevailed, the flood-
plain sand was transformed into sand dunes by wind, and the near-source sandstorm sediments in the riparian
highlands were transformed into subalpine meadow black soil modern soils by pedogenesis.

Key words: Zoige Basin; stratigraphic sequence; freeze-thaw folds; seismogenic deposites; OSL dating
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