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Fission track evidence for Mesozoic-Cenozoic uplifting in the southeastern
maigin of Sichuan basin

LI Shuang-jian!, LI Jian-ming?, ZHOU Yan', WO Yu-jin! and WANG Xin-wei!
(1. Petroleum Exploration and Production Institute of SINOPEC, Beijing 100083, China; 2. Research Institute of
Yanchang Petroleum Group Co., Ltd., Xi’an 710075, China)

Abstract: Viewed from sedimentary records, the uplift and deformation in the southeastern margin of Sichuan
basin occurred later than late Jurassic. Prior to this event, there existed a favorable petroleum geological condi-
tions resulting in large scale hydrocarbon accumulation in this area. However, hydrocarbon accumulation was de-
stroyed and adjusted by uplift and deformation of the sedimentary sequence. It is of great significance to deter-
mine the time limit of uplift and analyze its effect on hydrocarbon accumulation. Based on apatite fission track
analysis of eight samples from different strata in the southeastern margin of Sichuan basin, the authors confirmed
the Mesozoic-Cenozoic uplifting time limit and discussed its tectonic and petroleum geological significance. The
apatite track lengths are distributed mostly in the single peak form, with a few in the double-peak form. The
mean track length is between 10 pm and 13 pm, and standard error is between 1.5 pm and 2.5 pm. The distri-
bution characteristics of fission tracks suggest that the samples have experienced a slow cooling process. The
thermal history simulation results show that all the samples have not experienced obvious subsidence since they
entered the partial annealing zone. Almost all the samples have experienced three uplift periods, i.e., fast uplift

in the early period, gentle uplift in the middle period and fast uplift in the late period, with the uplift

2010 -04-10 2010-07-17
973 2008CB425703 20087X05005-001-001
- 40739904
1978 - E-mail lishuangjian(@ pepris. com



226

30

time being different in different areas. The first uplift period in the southeastern margin of Sichuan basin oc-

curred at about 90 ~60 Ma, and the arrival at the margin of the basin occurred at 40 ~35 Ma after northward

transmission. Almost all of the samples experienced fast uplift events in late Cenozoic, and the time limit of

them are within 10 Ma, with most of them being younger than 5 Ma and a few of them younger than 2 Ma.

From the angle of plate tectonics, the uplift of this area in Himalayan period was related to the uplift of Tibet.

From the angel of petroleum geology, the intense uplifting in the southeastern margin of Sichuan basin might

have on the one hand destroyed the existent gas accumulations but on the other hand created favorable conditions

for the formation of fractured gas accumulations and water-soluble gas accumulations.
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Table 1 Apatite fission track measurement data obtained from southeast Sichuan basin
n f\ Ns _[0‘ Ni .pd Ny P X? t.T 16 Ma L pm Nt
10° cm 10° cm 10° ecm
PD048 Pyl 30 6.623 543 3.452 283 1.620 2220 99.3 60+5 10.7+2.1 56
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XW029 T f 32 0.681 196 0.448 129 1.043 2220 100 30+4 12.6+2.1 49
XW041 Jas 32 2.124 364 1.897 325 1.307 2220 99.7 28+2 11.6+2.3 97
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Fig. 2 Single grain age radial plots and track length histograms for apatite samples from southeast Sichuan basin
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