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Abstract: The Mesozoic intra-continental evolution of about 400 km wide middle-upper Yangtze thrust belt from western
Hunan-Hubei-eastern Sichuan provinces has been established with a time interval of 70 Ma (from 165 Ma to 95 Ma). Based on
apatite fission track (AFT), time-temperature thermal history and balanced cross-section, we conclude that the deformation e-
volution is progressive from southeast (Jiangnan-Xuefeng intra-continental orogeny) to northwest (Huayingshan thrust belt),
and younger and younger. The shortening of thick-skinned fault-fold zone in western Hunan Province-Hubei Province is less
than that of thin-skinned fault-fold zone in east Sichuan Province. The shortening rate of the fault-fold zone in western Hunan

Province-Hubei Province during Jurassic is obviously more than that of the southeast region of the fault-fold zone of eastern
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Sichuan Province during the early and middle periods of Early Crataceous. And the shortening rate of the southeast region of
the fault-fold zone of eastern Sichuan Province during the early and middle periods of Early Crataceous is more than that of the
northwest region of the fault-fold zone of eastern Sichuan Province during the late periods of Early Crataceous. The differences
of the shortening rates in the different zones are controlled by the basement and the strength of the compressional deformation.
These results indicate that Mesozoic intra-continental deformation in western Hunan Province-Hubei Province to eastern
Sichuan Province is progressive with a large width and a long diachronous interval. Because of the different basement, basement
involvement level and participation level of detachment layer, the differences of shorterning and shortening rates reflect the ob-
vious differences of intra-continental deformation and its dynamics. The “driving engine” of Mesozoic intra-continental progres-
sive deformation is speculated to be in Taoyuan-Huaihua area, if the Jiangnan-Xuefeng uplift is in place or parautochthon. The
Taoyuan-Huaihua area is also where the Jiangnan-Xuefeng Mesozoic intra-continental orogenesis began and expanded southward
and northward with a flower-structure geometry.

Key words: western Hunan-Hubei-eastern Sichuan provinces; Mesozoic; tectonics; fission track; balanced cross-section.
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Fig. 1 Structural map of the fold belt in western Hunan Province-Hubei Province to eastern Sichuan Province
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Fig. 2 Balanced cross-sections of the fold belt in western Hunan Province-Hubei Province to eastern Sichuan Province
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Table 1 Results of AFT of western Hunan Province-Hubei Province to eastern Sichuan Province
0s(No) 0 (N P(XZ) t+16 L "
(10°/cm) (10°/cm) (%) (Ma) (pm)
WD-44 * Js 28 1. 618(153) 5.699(539) 58.70 47.8+7.1 11.5+1.7 59
WE-8* Js 17 3.309(587) 10.186(1807)  21.52 67.1+4.2 12.3+1.8 101
§J-2+ I 16 2. 378(264) 6. 288(698) 79. 41 78.246.0 12.0£1.9 74
JL-1* Is 18 5.437(193) 14. 535(516) 5.71 76.7+8. 8 11.242. 4 68
X5+ I 10 0. 699(449) 2.076(1 333) 9. 00 61.0+5. 1 13.240.4 43
Esh-21** P, 21 25. 540(894) 13. 770(482) 34,00 154.1%+10.2 / /
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Fig. 4 Distribution histograms of apatite fission track length
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Table 2 Deformation rate of balanced cross sections of western Hunan Province-Hubei Province to eastern Sichuan Province
%
Lo (km) L(km) AL=L,—L(km) R=AL/L,
— 258.3 223.1 35.2 13.6
— 153.9 153.9 0 0
— 52.2 52.2 0 0
— 223.1 223.1 0 0
- 153.9 121.3 32.6 21.2
— 52.2 52.2 0 0
— 223.1 223.1 0 0
— 121. 3 121.3 0 0
— 52.2 41. 8 10. 4 19.9
— 223.1 228. 3 —5.2 —2.3
- — 121.3 121. 3 0 0
— 41. 8 41.8 0 0

3 f—

Table 3 Shortening rate of balanced cross sections of western Hunan Province-Hubei Province to eastern Sichuan Province

¢ — H(Ma) (km) % (mm/a)
20(165~145) 35.2 13.6 1.76
30(145~115) 32.6 21.2 1. 09
20(115~95) 10. 4 19.9 0.52
4 -
(D , ;
( ,2002;
, 12006 .2007).
. (2) , N
(Leturmy et al. , 2000).
, 1. 76 mm/a; R
(Butler, 1987) . 1. 09 mm/a; ;
0. 52 mm/a.
‘ ‘ , ( ,2005).
(Laubscher,1977; Baudin and Marquer, 1993;
,1994; Hindle et al. , 2000; Mitra, 2003) ( + 20015 »2003)
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mm/a ( Gretener, 1981; Zoetemeijer et
al., 1992; Delores et al. , 2002; , 2002;
Echavarria et al. , 2003; Mugnier et al., 2004;
Robinson et al. , 2002) )
0. 003~0. 2mm/a
(Artoni and Meckel, 1998)

Barreme

0. 76 mm/a ( ,1998)
(3) ’ _
73 km (
78. 2 km 5.2 km).
10%~20% ,
(Hossack, 1983;
,1998), —
80~88 km,
— (
,1998), —
4 —
( ,2004) ,
( , 2004 ; ,2007).
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