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Fig.1 Space image of the Gonghe basin
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Fig.2 Topographic section of the central (a), northwestern (b) and southeastern (c) segments of the Gonghe basin
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Fig.3 Space image of terraces of the Yellow River in the Gonghe basin
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Fig.4 Distribution of the Quaternary System of the Gonghe basin

Qh*~Holocene alluvium ; Qh*~Holocene proluvium ; Qh*'~Holocene eolian deposits; Qh'~Holocene lacustrine deposits;

Qh¥'—Late Pleistocene alluvium and proluvium; Qp,—"—Middle—Late Pleistocene alluvium

Qp,'—Middle Pleistocene lacustrine ; Qp;'—Early Pleistocene lacustrine ; 1—Bed rock
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Fig.5 Section and sampling location of high terraces of the
Yellow River in the Qiabuqia—Heka area, Gonghe basin
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5—Middle Pleistocene sand with sandy loam;6—Sample site
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Table 1 Thermoluminescence analysis of samples from the Qiabugia—Heka
area in the Gonghe basin

FF 4 U109 Th(10) K(%) K (%) 7 #%(Gy/ka) AR (Gy) I8 (ka)

QY06TL-1 235 10.28 1.97 2043 3.2840.14 572.6 143 174.5+8.7
QY06TL-3 1.48 6.36 1.41 2043 2.2640.09 490.5435.7 217.4+18.1
QY06TL-5 1.55 8.12 1.77 2043 27140.11 309.5+13.3 114.1+6.7
QY06TL-6 1.67 7.98 1.80 2043 276+0.11 461.3+16.1 167.0+8.9
QYO06TL-7 1.40 7.47 1.68 2043 2.5540.10 730.8460.3 287.2426.3
QY06TL-8 1.66 10.22 1.87 2043 3.000.12 272.8+74 91.0+45

QY06TL-9 0.68 4.69 1.83 2043 2.2440.07 223.9415.9 100.1+7.8
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Step-like landform system of the Gonghe basin and the uplift of the Qinghai-
Tibet Plateau and development of the Yellow River

SUN Yan—gui', FANG Hong—bin’, ZHANG Kun', ZHAO Fu—yue® LIU Shi—ying'

(1. Center of Remote Sensing, Qinghai Institute of Geological Survey, Xining 810012, Qinghai, China;
2. Aero Geophysical Survey & Remote Sensing Center for Land & Resources, Beijing 100083, China)

Abstract:Based on the satellite images, combined with field surveys and thermoluminescence dating of
Quaternary sediments, the authors explain and analyze the step—like landform system of the Gonghe basin. Study
shows that the landform system consists of the piedmont denudation surface, proluvial fan surface, basin surface
and terrace surface. Its spatial structure and material composition clearly record the early Early Pleistocene C phase
of the Qinghai—Tibet orogeny and late Middle Pleistocene Gonghe orogeny. Phase C of the Qinghai —Tibet
orogeny witnessed the disintegration of the main planation surface during the differential uplift of the plateau,
with a vertical displacement of as high as 1700 m. The Gonghe orogeny caused the Yellow River to enter the
Gonghe basin at 0.11 Ma. Since then, substantial down—cutting of the basin surface has continued to the present
at an average rate of 3.5 mm/a. At the same time, the piedmont paleo—proluvial fan at the margin of the basin
has been elevated at about the same rate. Ultimately, a step —like landform system with a height difference of
about 2000 m appeared.

Key words: Gonghe basin;step—like landform system;satellite remote sensing image ;development of the Yellow

River;uplift of the Qinghai—Tibet Plateau.
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