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Fig.1 Tectonic framework and various Helium domains of hot springs in the Xizang(Tibet) orogeny belt

(after Hou Zenggian et al. , 2004)
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1—Domains of crust Helium; 2—domains of mantle Helium; 3—rift vally; 4—R/Ra value; IYS—Indus— Yarlung Tsangpo suture zone; BNS—

Bangong—Nujiang suture zone; KKLF—Karakorum strike-slip fault; GGGF—Lhari Gaoligong strike-slip fault; MBT—main boundary thurst;

JS—Jinshajiang suture zone
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Fig. 2 NS-trending rift valley and distribution of hot springs in the Tibet Plateau orogeny belt
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1—Boundary fault of hydrothermal belt; 2—zoning of hydrothermal belt; 3—NS-trending rift and rift valley; 4—position of samples; 5—boiling
spring; 6—hydrothermal outbreak, erupting geyser; 7—hot spring; 8—warm spring; 9—hydrothermal feature; MCT—the main central thrust
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Fig. 3 The heat flow section in the south-north direction in the Qinghai—Tibet plateau (after Shen Xianjie,1990)
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Fig. 4 The surface temperature distribute plan of hot springs in the Tibet plateau
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In the figure, contour line of temperature represent surface temperature of hot springs, and their unit is C;

the data come from the research and Tong Wei(1981)
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Table 1 Sulfur isotope compositions(%;) in various

hydrothermal regions in Tibet
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Fig. 5 Bar chart of sulphur isotope for sinter and natural

sulphur in hydrothermal activity areas in the Tibet
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Fig. 6 Variety of R/Ra value of geothermal Helium (a) and their corresponding relation to seismic bright spots
: (b) in the Lhasa hydrothermal belt
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RTWHEBE—TRBAFNMB A —4H = 5 (Nelson et al. , 1996; Brown et al. , 1996), 5 F &M B AHF KEX R, KELHOKHEEHZ

RERKF B BHBEN. MEREX. A
(a) shows that these hot springs are mainly controlled by NS-trending rift and normal fault system. R/Ra values of geothermal gas are not
obvious variety in N-S-trending, and the Heiium isotope with R/Ra >>0. 11 are not only concentrate in the northern section of rift, but also
appear in south of IYS. That indicate that the mantle Helium domain has extended to south of IYS. Legends see Fig. 2. (b) exhibits a set of
seismic bright spots along Gulu—Yadong riftfvelley (Nelson et al. , 1996; Brown et al. , 1996). These bright spots are corresponding to upper

geothermal fields as a whole, which show that activity of hydrothermal fluid is controlled by upper-crustal magma chambers or partical melt layers
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reflection evidence for continental underthrusting beneath the

Characteristic and Distribution of the Partial Melting Layers in the Upper Crust:
Evidence from Active Hydrothermal Fluid in the South Tibet

LI Zhenqing , HOU Zenggian, NIE Fengjun, MENG Xiangjin
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037
Abstract

During the process for carrying out of a series of geophysical probe, a suit of were observed along the
Yadong—Gulou rift valley zone. Combining with data from other geophysical sections, a low velocity-high
conductivity layer was recognized in the upper crust in the southern Tibet. These seismic bright spots do lie in
the low velocity-high conductivity layer. For these bright spots and the low velocity-high conductivity layer,
there are still two kinds of understandings and opinions: one is saliferous supercritical fluid; the other is partial
melting layer of the upper crust. Due to lack of effective means and methods, their characteristic and
distribution were still guessed. Based on the research on the violent hydrothermal activity of the south Tibet,
this paper made an attempt to discuss the characteristic of these bright spots and low velocity-high conductivity
layer from other point. The research on helium isotope composition of hot spring’s gas, geochemical
characteristic of spring water, and former modeling for temperature field suggest that the low velocity-high
conductivity layer was composed of rather silicate magma than water fluid. Theses research provide new
evidences for exist of the partial melting layers. What’s more, this paper discusses how the partial melting layer
driving the active hydrothermal system to circulate and flow, At last, and restrict the spatial distribution of the

partial melting layer based on the distribution of hot springs and temperature field.

Key words: the south Tibet; partial melting layer; hydrothermal fluid; helium isotope
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