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Apatite fission track evidence for the Cenozoic uplift process in Garze area on
the eastern margin of the Tibetan Plateau

WANG Yi—wei"?, MEI Gang’, XIE Qi—xing’>, ZHOU Xiao—ke’>, WANG Gang’
(1. College of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Northwest Sichuan
Geological Party, Bureau of Geology and Mineral Resources Exploration and Exploration of Sichuan Province, Mianyang 621000,
Sichuan, China)

Abstract: Based on fission track analysis of seven samples from Garze area on the eastern margin of the Tibetan Plateau, the authors
obtained the apparent ages of the analyzed samples. Using the simulated annealing method, the authors made thermal history
simulation for all samples, and obtained the thermal evolution history of these samples. According to the results obtained, the Garze
area has experienced similar tectonic evolutions since Palaecogene, and the tectonic uplift occurred in 46—30 Ma and since 9 Ma of
Neogene, with the uplift rate and average uplift amount being 1261 m/Ma, 2634 m and 388 m/Ma, 1043 m respectively. The tectonic
uplifts in the Garze area are characterized by imbalance as well as stage and regional differences; in addition, there also exist
deviations in cooling rate, uplift rate and uplift amplitude.

Key words: eastern margin of the Tibetan Plateau; tectonic uplift; apatite fission track of sandstone
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Table 1 Sampling sites for phosphorite fission track
B2 KA A HA e e —
_ ] TR A A PR
WG 9k G T i g RERmo R
2254-1 AP-2  99°55" 49" 31°56' 207 KWL fbir 4583 VLA
DD0O0I-1  AP-3  100°16' 12"  31°52' 25" %% b 3589
DD002-1  AP-4  100°16' 8”  31°50' 41" F% % b 4106
DD009-1  AP-5  100%' 24"  31°53' 35" HX % Wb 3812 PR G SRR
DD007-1  AP-6  100°12" 37"  31°53' 21" %%  fibit 4654 A W
DDO010-1  AP-7 100°7" 37" 31°54" 18" FX L Wb 3654
DD005-1  AP-8  100°10’ 37"  31°52' 16" %%  fibifr 3922
<2 B E W TR R
Table 2 Analytical data of phosphorite fission track samples
FE b 52 6 5 Ppi(Ni) 6 S Ls-d/
g - 5 - 6 0, -
e Nc  pd(Nd)/10°cm ™ ps(Ns)/10°cm 110%em™ u/10 P(X")/% v T/Matl ¢ S(N)) umtl ¢ am
AP-2 20 0.805(2149) 1.988(339) 0.852(1453) 132 42.6 0919  334+23 14.03+0.12(81)  1.08
AP-3 26 0.810(2156) 1.977(351)  0.837(1456) 12.7 135 0.815 34724 13.83£0.11(90)  1.17
AP—4 22 0.8152162) 2202(272)  0.726(896)  11.1 13.0 0.751  44.0+3.4 14.06+0.12(90)  1.14
AP-5 23 0.820(2169)  1.822(225)  0.701(866)  10.7 93.6 0929  37.9+3.1 14.01£0.13(75)  1.11
AP-6 23 0.824(2175)  1.825(281)  0.782(1204)  11.9 356 0.653 342426 13.79+0.12(84)  1.07
AP-7 22 0.829(2182)  1.324(233) 0.649(1143) 98 474 0.667  30.1+2.4 14.16£0.12(90)  1.12
AP-8 20 0.834(2188) 1.769(306)  0.669(1157)  10.0 103 0.757 392429 13.82+0.13(90)  1.22
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Fig.2 Histogram and radiation of fission track length
Left: Length Histogram; Right: Radial Plot
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Table 3 Sample uplift parameters

Py HMSHCPM CPHERSEM R S0RET  CTEERZHEM B DA &

AP-2(D2254) A /(°C/Ma) 0.2 45 0.04 3.2
HhHTHE R/ (m/Ma) 7.8 1500 12 108 (A)

#HFH/m 467 300 33 967

AP-3(DD001-1) A HIH#/('C/Ma) 0.42 72 0.31 8

AT /(m/Ma) 14.1 2400 104 267

#HFHE/m 633 2400 333 1067

AP—4(DD002-1) A HIHH/('C/Ma) 05 40.5 0.05 165

T/ (m/Ma) 17 1350 1.6 550

#H7HE/m 433 2700 67 1100

AP-5(DD009-1) ¥4 413%/("C/Ma) 0 8.5 0.15 12

T/ (m/Ma) 0 283 5 400

I #/m 0 2833 167 800

AP-6(DD007-1) ¥4 H1H%/("C/Ma) 02 14.4 0.09 32

AT F/(m/Ma) 6.68 480 3.1 1067

A FHE/m 167 2400 100 1067

AP-7(DDO10-1) A H13H%/("C/Ma) 0.35 73 0.19 34
TR/ (m/Ma) 11.6 2433 6.3 115 (B)

B FHE/m 267 2433 133 1033

AP-8(DD005-1) ¥4 134 %/("C/Ma) 0.32 114 0 6.3

AU/ (m/Ma) 105 381 0 211

i FH/m 400 2667 0 1267

HE: (A)—1 Ma LK, 134 400; (B)—3 Ma LISk, 1] 35 250y Hu iR A B 4241 IR AR E 30°C/km 145 Hb
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