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Abstract: The eastward tectonic expansion of the northeast margin of the Qinghai-Tibet Plateau is one of the
important geological issues. In order to accurately determine the expansion rate and its variation, fission
track measurement and analysis has been carried out on apatite and zircon samples from the strata of Bikou
Block and its east and west sides, the results of which show that the fission track length of apatite is between
11.5 um and 12.6 um, and most of the fission track ages of apatite and zircon are distributed in Paleogene
(45.4-66.9 Ma) and Early Jurassic -Cretaceous (105.9-201.5 Ma), respectively. The thermal history evolution
can be generally phased, in which the tectonic uplift of Bikou Block is consistent, while the thermal history
evolution in the east is similar and obviously lags behind Bikou Block, that is, Bikou block rises sharply be-

tween 27 Ma and 15 Ma, then the sharp tectonic uplift occurred at different locations in the eastern region bet-
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wteen 12 Ma and 4 Ma. This differential tectonic uplift is due to the tectonic stress transmitted to the south-

east resulting in tectonic expansion in the process of tectonic compression of Bikou block with the Qing-

hai-Tibet Plateau Block to the southeast, and the tectonic expansion rate decreases significantly from west to
east, from 20 km/Ma in the Bikou Block to 1.40 km/Ma in the edge of Sichuan Basin. The rate inside the Bik-

ou Block is about 12 times that in the east, which is affected by many factors such as formation lithology and

structural deformation styles. The tectonic expansion gradually weakened on the edge of Sichuan Basin and

then disappeared.

Key words: apatite; zircon; fission track; tectonic expansion rate; the Bikou Block; Qinghai-Tibet Plateau
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Fig. 1 Geotectonic location and basic geological characteristics of the Bikou Block
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Fig. 2 Single particle age radiographs and histograms of apatite and zircon in the study area
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Fig. 3 Some zircon fission track age decomposition results
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Fig. 5 Relationship between fission track age and altitude
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(RPMRZ 20— R ) 55 IR R 45.4 ~ 66.9 Ma
(RP I 2e) , AR b 28 11 s ey s i TH 40 ., HLA

S PR AN AR A 2 [ A 22 (E AT, S BT Zem (AR, 28 11 AR DX 3 (R i 29



32 1L oHb i 2023 4

Ra AR RN R TR IR RERR

Table 4 Data sheet of sample cooling rate and denudation rate

\ A IR R B DkOT %
BEARS HURBNEE(Ma) RIS (Myr) — — o \
BHER(C/Myr) R (mmy)  BEEZ(C/Myr)  Hlu#EZ (mm/y)
3 169.9~0 169.9 1.38 0.046 1.38 0.046
4 54.1~0 54.1 1.76 0.059 1.76 0.059
160.2~66.9 93.3 2.52 0.084
7 2.06 0.069
66.9~0 66.9 1.42 0.047
22 132.9~0 132.9 1.77 0.059 1.77 0.059
23 137.8~0 137.8 1.71 0.057 1.71 0.057
112.3~45.4 66.9 3.51 0.117
25 2.95 0.098
45.4~0 454 2.09 0.070
105.9~46.7 59.2 3.97 0.132
26 3.11 0.104
46.7~0 46.7 2.03 0.068
27 201.5~0 201.5 1.17 0.039 1.17 0.039
29 136.7~0 136.7 1.72 0.057 1.72 0.057
155~61.7 152.5 1.54 0.051
31 1.54 0.051
61.7~0 61.7 1.54 0.051
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Fig. 6 Comparison diagram of fission track ages of samples from west to East in the study area (A), comparison diagram of altitude

and denudation rate (B)
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Fig. 7 Deep structural deformation (L55 survey line) in the eastern margin of Bikou Block and the internal oblique bedding

characteristics of Shaximiao Formation in the north of Guangyuan City
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Table 5 Estimation of tectonic expension rate of the Bikou Block and its east side

Pt 2 b e AR X 5k
25 S FEA, 7SR 45FE
AR AT X I
" 57 B 54 BB 531 BHER
BRI NW-SE J5 [ 32 B 85 (km) 40 22.35 11.17
M3 4 A ik E ) (Ma) 27~2(2) 25~12(13) 12~4(8)
Fais P R (km/Ma ) 20 1.72 1.40

IR LS RFIAFEH AR LISk OLHE AL 4. LA
K ) M 3E P R b P AR R, 2 T e ey
T A B e R A SRR JE () 35— PR A R G — 4
AT BT I AR Jr B, A 4 R
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