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Fig. 1 The Bouguer gravity map of Qinghai—Xizang( Tibet) Plateau (a) and its logistic power spectral curves
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Fig. 2 The density disturbance image on planes of the upper crust (a) and the middle crust (b), with average depths
of 19.5 km and 35. 4 km, referring to wavelet details (D5 +D6) and D7 respectively
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Fig. 3 The density disturbance image on planes of the middle crust (a) and the Lower crust (b) together with simplified

tectonic map, estimated average depths of 34 km and 52 km, referring to wavelet details D7 and D8 respectively
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The base tectonic map comes from Pecher, 2010. Notations are as follows. Terranes: 1—Qaidam ; 2—Longdong; 3—Qiangtang ; 4—Baryanhar—

Songpan ; 5—Kashmir ; 6—Lhasa—Gangdese ; 7—Changdu ; 8—Himalayas ; 9—Chayuhe ; 10— West Burma; 11—East Burma—Tengchong; 12—

Lanping—Simao
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Fig. 4 (a) The lithosphere structure column with seismic velocities in Qinghai—Xizang ( Tibet) Plateau; (b) typical lithosphere

geothermal curve in craton areas with Lower crust temperature in 530 ~ 660°C; (c) typical lithosphere geothermal curve in
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measured specimens come from springs and river and analyzed by geochemist Xie Xuejin (see in Yang Wencai and Xie Xuejin, 2017)
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Fig. 6 The distribution diagram of Lower crust thermal strain in Qinghai—Xizang ( Tibet) Plateau,depth 52 km.

The arrows show the flow directions
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A Study on Thermal Deformation and Lower Crust Channel Flows

in Qinghai—Xizang ( Tibet) Plateau

YANG Wencai' , HOU Zunze” , XU Yixian' , YAN Ping"
1) College of Geosciences, Zhejiang University, Hangzhou, 310027 ;

2) Guizhou Henhao Sci-Tec company, Guiyang, 550018

Objectives: Based on the crustal density images obtained in Qinghai—Xizang ( Tibet) Plateau that we

presented by previous papers, a study of causes and sources of low-density belts in the studied area is analyzed fin

this paper.
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Methods; The basic theory about thermal stress in continuum physics is applied for the analysis and links to
data of lithospheric investigations, aiming at formation mechanics of lowercrustal channel flow. Corresponding
functions linking the thermal strain, temperature and density variation in the Lower crust provide the possibility of
estimating the Lower crustal thermal strain maps, providing important evidences for study of the channel flows and
mass movement.

Results: Applying the methods produce the results that the maximum thermal strain of this channel flow
caused by heat expansion equals to 15.5mm’/a. And the resulting map shows that positive thermal strain indicates
expansion areas of the Lower crust in the studied area, whilst negative thermal strain indicates cold contraction
areas. The lowercrustal channel flows originate from two sources that characterized by areas of the highest thermal
strain, then flow into areas of the lower thermal strain. The areas of the highest thermal strain are located at two
places, the first is by the eastern side of the Karakoran fault between the Bangong—Nujiang and the Yaluzangbo
sutures. The second flow source is located by the northern side of the Yaluzangbo suture between Lhaze—Nyingchi.
The channel flows originates from the first source goes to NE and NW, i. e., to Aljin area and Karakoran area
respectively. The channel flows originates from the second source goes to east, reaching to Litang—Yajiang area
and North Yunnan, then diversely flows to north and south.

Conclusions; The study supports the hypothesis of the Lower crust channel flows and diapiric intrusions of the
flow from the Lower crust into the middle crust like dental cream, which have been resulting in break of
gravitational equilibrium and uplifting of mountains in Qinghai—Xizang ( Tibet) Plateau.
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