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Abstract: As a critical transition zone between the Tethys-Himalayan and Circum-Pacific tectonic domains,
the Meso-Cenozoic tectonic uplift history of the Xuefengshan Uplift serves as a key window for
understanding the evolution of the Yangtze tectonic system and deciphering the far-field tectonic effects of
Paleo-Pacific Plate subduction and the eastward growth of the Tibetan Plateau. This study employs
integrated apatite (U-Th)/He and apatite fission track analyses to perform tectonothermal evolution
modeling, aiming to reconstruct the Meso-Cenozoic tectonic uplift process of the northern Xuefengshan
Uplift. The results indicate that the eastern segment underwent “Late Cretaceous subsidence, followed by
slow uplift from the Late Cretaceous to the Paleogene, and accelerated uplift since the Late Paleogene.” In
contrast, the western segment experienced a four-stage process: “Late Cretaceous subsidence, rapid uplift
from the Late Cretaceous to the Eocene, slow uplift from the Late Eocene to the Miocene, and accelerated
uplift since the middle Miocene.” During the Late Cretaceous, the northern margin of the Xuefengshan
Uplift exhibited deformation features typical of a foreland basin. The slow uplift of the eastern segment
since the Late Paleogene is correlated with the subduction and rollback of the Paleo-Pacific Plate, whereas
the rapid uplift of the western segment from the latest Cretaceous to the Eocene and since the Miocene is
primarily controlled by the eastward growth of the Tibetan Plateau.

Keywords: Xuefengshan Uplift; tectonothermal evolution; low temperature thermochronology; foreland

basin; middle Yangtze
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Fig. 1 Geologic map and sample distribution between the Xuefengshan Uplift and the surrounding areas.
Geological profile and stratigraphic column modified after [ 14].
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Table 1 Information of the samples of the Xuefengshan Uplift

FEf S BN HM 4E/C) fE/C) R /m
XF-1 K, WA 27.7981 111.954 3 144
XF-2 T, W 27.7523 1101137 169

BXCS20-1 % K| W 375
HH53-2 * K,  Bibs 181
HH49-2 * K, W 219
HHO4-1 * K, W 223
HHO03-1 * K,  #iba 238
HHO02-1 * I, WA 263
HH14-1 % K, WA 309
HH38-1 * I, WA 198
HH43-1 * K, s 177
HH27-5 * T, HEH 657
HH28-3 » T, NEK# 723
HH29-5 * T, WKA 549
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Table 2 The measured AHe data of the Xuefengshan Uplift

Femgi's  2BAE/pm Biit/pg 'He &&/(nmoleg ') UMWEE/107° Th#E/10°° eUME/107° Fr  FiKiRZE (o) /Ma
XF-la 75.1 28. 87 1. 16 10. 45 9.07 12.58 0. 81 21.14+£1.06
XF-1b 71.1 23. 38 0. 26 3.83 3. 37 4.62 0. 80 13.0740. 65
XF-1c¢ 69. 3 23. 54 0.51 4.72 8. 18 6. 64 0.79 18. 04=0. 90
XF-1d 70.0 24. 31 0.17 3.12 5.78 4.48 0.79 9.00=0. 45

15.3140.77"
XF-2a 154. 0 96. 83 0.71 1. 47 34. 40 9. 56 0.92 14.7940. 74
XF-2b 142. 4 76.92 0. 28 1. 30 32.82 9.01 0.92 6.23740. 31
XF-2¢ 100. 0 33. 87 1. 66 25.01 87.22 45,51 0. 88 7.69740. 38
XF-2d 132.9 62. 28 0. 60 9.08 19. 48 13. 66 0.91 8.887+0. 44
8.89+1.44"
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Table 3 The measured AFT data of the Xuefengshan Uplift
B kA :05/ B N. U mf%/ gl(iP/o PO Y% AERE KRk AR K E/ D, /um
(10" em™ ) 10 (a*cm?) (16)/Ma pm
XF-1 16 48. 04 1228 51.3 0. 36 0 7247 12. 48+1. 32(258) 1. 70
XF-2 25 68. 09 624 25.9 0. 36 0 60£6 12. 4541, 43(91) 1.75
BXCS20-1 * 29 4.55 362 98.4 67+5 13.2+2.3(57)
HH53-2 * 20 3. 34 175 96. 3 6246 12.1£2.2(14)
HH49-2 = 30 4. 64 426 65.7 5244 12.5+1.9(45)
HHO04-1 = 27 8. 14 1 869 40. 7 5943 11. 7£2(114)
HHO03-1 * 24 2.75 278 91.5 3743 12.3+1.9(44)
HHO02-1 * 12 3. 44 169 85.2 46+£5 11. 8£2.4(10)
HH14-1 = 28 5.21 920 42.8 3542 12. 442, 1(105)
HH38-1 * 29 5.82 788 99.9 71£5 12.2£1.8(99)
HH43-1 * 28 6. 95 1370 92.6 6014 12, 1£1. 9109
HH27-5 = 26 7.33 1 870 27.4 4943 12.3£20117)
HH28-3 * 28 8. 22 1277 7.2 44+3 12.5+£1.7(106)
HH29-5 * 25 6. 20 1399 0.5 43+3 12.0£2.1(101D)
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Fig. 2 The correlation of paleothermometers with eU, radius and altitude.
(a) The correlation of €U with AHe single-grain ages; (b) The correlation of radius with AHe single-grain ages; (¢) The correlation of
altitude with AFT ages; (d) The correlation of altitude with mean closed apatite fission track length.
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Fig. 3 The radial plots of AFT grain ages and detrital apatite fission track lengths
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