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Western Hunan-Hubei Fold Belt Exhumation Characteristics and Its Tectonic
Implication in Mesozoic-Cenozoic: Evidence from Apatite Fission Track

Zou Yaoyao, Zhang Shulin® , Shen Chuanbo, Zhang Xianping, Li Zhigiang, Yang Chaoqun

Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China

Abstract: Reconstruction of the Mesozoic-Cenozoic exhumation history in western Hunan-Hubei fold belt and establishing its
temporal and spatial evolution play important role in the research of intracontinental orogeny as well as the petroleum explora-
tion in this area. Based on apatite fission track ( AFT) analysis and time-temperature thermal history modeling results, this
work quantitively constrains the exhumation rate and thickness of the western Hunan-Hubei fold belt. The AFT ages here range
from 71 to 100 Ma. Integrating with the AFT ages from fold belt in the East Sichuan basin, all the data present a younger trend
from southeast to northwest. The time-temperature thermal history since Mesozoic shows a “three-stages” feature with the
turning period occurred at 115—90 Ma and 35— 20 Ma. The three stages correspond well with the geological evidence and re-
spectively indicate different deformations. The deformations are respectively orogeny during Late Jurassic-Early Cretaceous, ba-
sin formation in Late Cretaceous and tectonic uplift since Cenozoic. Yanshannian event is the main cause of the deformation.
The deformation occurred earlier in the southeast and later in the northwest and the exhumation also presented a pattern being
stronger in the southeast and weaker in the northwest. All the recognization during this work provides strong evidences for the

deformation and evolution process of the western Hunan-Hubei to East Sichuan fold belt.
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Fig.1 The western Hunan-Hubei tectonic diagram and sampling location
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Fig.2 Single grain age radial plots for apatite samples in western Hunan-Hubei
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Fig.3 AFT age-length and age-elevation diagrams in western Hunan-Hubei
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VG M DX S 3 DS 1 Hb Y AR B2 R E Ry 25 °C /km, HiL
FMREBLE R 20 °C R4, 2015). T 15-025 4
A B 52 3 )2 105 35 500 B 1 52 e L 7E Al
HOBHE AT R G AL A T HOCR B A RS 3 1 3 A
By B3 f1 ) JE2 B R %8 (3R 3.

SEIS R S R 1V R = i A e I e L
(120 “C)fife = PAFAC 5000 sl e ey vl b 3 A PR A2 TR
W TR I A5 A FHE 1L S0 DA ) et B B P SR S (]
) ot JBE B 55 R AR 1Y AT A B A R B L AT AT A
F 27 TR AR SCRE i T Ak S AR 33X — I 00 1 3]
MU R AT 60~120 m/ Ma, F PR EAKT 2 200 m.

FHE 1L G 30) — 5 1Ly BT R T A e R R e R
T B S ik KA T 6.66~13.86 m/Ma., it
JE AT 560~1 040 m. {or T HF 5% [X 2R & A S —
A5 1 B 15-024, 15-029 FF & 4 ol 8 R 95
(13.86~10.18 m/Ma) A XF T HF 5T X 1 75 3% (6.66 ~
8.6 m/Ma) FFE fy 3] il 3 R T K

B LI A ot T A S A 1% SR R U L X —
s S F1%) ) ok A T 45.33~90.00 m/Ma, 3 il J5 JiF
AT 1360~2 000 m. X — H 1, AF 5 X 2R 3508 110 i) okt
F A (43.43~45.33 m/Ma) . |l BE 455/ (1 360~
1520 m) o 340 Pl 58 J32 ARG 8RR 5 v 1 50 198 %1 o o 650
(66.67~90 m/Ma) , | il J& B # K (1 600~2 000 m) ,
SR L8R, 3 AF G B R

5 118

51 HBEBEHFHEEELE
W KA 2478 AR 30 ) A s AU BT S Y = B

®3 BEFHREEUE R HEE R EESHR

Table 3 Analysis of denudation thickness and velocity based on thermal history model

T8 1Ly 3 PeHt I T34

e 3t 1) — R 5 1 7 0 e T o e

B LG 0 e s Tt

BEAS OREEENL Fegrmbiml RIphSEE fphma RgimbE RIpUSEE MRS FRgEmkE RIpUEE 0 phoE R
(Ma) (m) (m/Ma) (Ma) (m) (m/Ma) (Ma) (m) (m/Ma)
15-016 Jix 135~102 2 200 66.67 102~30 600 8.33 30~0 2000 66.67
15-018 K 130~110 2400 120.00 110~20 600 6.66 20~0 1800 90.00
15-023 J2 140~115 2400 96.00 115~22 800 8.60 22~0 1600 72.72
15-024 K, 140~105 2400 68.57 105~30 1040 13.86 30~0 1360 45.33
15-029 K 120~90 2720 90.60 90~35 560 10.18 35~0 1520 43.43
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