2003 7 July 2003

24 247-251 ACTA GEOSCIENTTIA SINICA 24 Sup. 247-251
710075
20 60
3 -
10~8
Ma 4~3 Ma

Fission Track Analysis and Its Application to Tibetan Tectonic Uplift

SONG Yougui

State Key Laboratory of Loess and Quaternary Geology —Institute of Earth and Environment CAS Xi' an  Shaanxi 710075

Abstract Fission track analysis as a radiometric isotope dating method was first proposed in early 1960s. With the merits of large
time span small amounts of samples and accessible simple technique it has been widely used in geoscience and archaeology. In the
past decades with the remarkable advances in fission track annealing and track length analysis fission track analysis has played an
important role in the analysis of thermal history and the study of tectonic uplift of orogenic belts. It can provide not only the tectonic
age control but also the useful tectonic uplift information on amplitude rate and styles of uplift and low — temperature thermal history
of mountains. In this paper the author briefly introduces the basic principle of fission track analysis for tectonic uplift. Three fission
track methods i.e. age-elevation mineral couple and track length analytical methods for tectonic uplift are summarized. In addition
the progress of applying fission track dating to the study of the tectonic uplift of Tibetan Plateau is reviewed. Based on an analysis of
the previous fission track dating data it is revealed that the uplift rate of Tibetan Plateau was relatively slow before Late Miocene

about 10~8 Ma  since then especially since late Pliocene 4~3 Ma the rate has been accelerated obviously which is roughly i-
dentical to the research results of stratigraphy sedimentology and other transitional methods. Finally the direction of fission track
dating on Tibetan Plateau is pointed out.
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Table 1 Tectonic periods and uplift rate in the different
area of Tibetan Plateau inferred by fission track analysis

Ma

1

mm a
40~17 0.14~0.33
3.4~0 >1.0 Zeilter 1985
0.7~0 >4.5
Zeilter
1.3~0 10 1982
25.26 0.31
11.25~8.33  0.62~0.77 1995
3~0 1.5 Zhong 1995
1~0 5~10
27.2~25.5 0.25
11.5~10.7 0.45 1987
9.1~8.06 0.49
>30 0.04
30~7 0.09 1998
7~0 1.0
18.5~8 0.18
5.3~3.0 0.07 2002
7.7~3.2 0.17~0.25
8.3~3.2 0.08~0.15 2001
43.6~24.3 0.227
19.6~13.6 0.35 2002
9~7~0 0.94
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