%57 % 5 3 ) B\ 4t 3 BT

Vol. 57 No.3

2024 4F (& 235 #) NORTHWESTERN GEOLOGY 2024(Sum?235)

XELRPEFENR

(1.

(1.

SISTag = X, BROR R, S, 4. K L ik b B o A AR A AR R T i A AR AR TR 2 SR (D). P L M B, 2024,
57(3):237-250. DOI: 10.12401/j.nwg.2023051

Citation: ZHAO Junbin, WEI Rongzhu, ZHANG Chenglong, et al. Mesozoic-Cenozoic Tectonic Evolution in the Central
Taiyue Mountain: Constraints from Apatite Fission Track Analysis[J]. Northwestern Geology, 2024, 57(3): 237-250. DOI:
10.12401/j.nwg.2023051

MEREFTEURTRITAR

AR R R A, B, SFE, A
VG4 B A B BR L, I PE KR 0300015 2. H [ i o 90 25 Jey 7 SC Ml 5 20 B b B R A o, T dE RRE 071051)

W B AR BATRESRETEAARELRTEAERASIEITE, IS TH—F
AR N EENLIRELAFTEZNEL., 2R AW KELRPEAPHRTFERALAELZ
T HS F"%%’J%Aiﬁz FHZETHAFEHGYw, EMERIT T, KELKTEP AR —FERK
X2 P T 48Pk It F & 165~ 112 Ma, 103~85 Ma, 80~50 Ma & 28 Ma VA k . # % 4 & 2%
S AEEBZREIEIMA LR, BItEE A 84mMa, FREFEANTFG T H®HE ALY
14.9~ 18.1 m/Ma & #f 38 Jm 2| 45 #7 # VA k69 50.5~64.7 m/Ma, K FH LIk P BT 8 T kwi %
LA S, EARALEmEBANFE, RKELRTPREFPAR—FEARGEF LS XA
L B RLFL GG RMENE B — 20—, 50 BALS AR E B,
KEF: KE LK R G TRE; BOg L B, PAR—FTER S AR E; F ik &

H B 4> % 5. P542; P597.3 X FRERD: A XEHS: 1009-6248(2024)03-0237-14
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Abstract: In order to shed light on the tectonic evolution processes of the north China block, we applied ap-
atite fission track thermochronology method to the central Taiyue Mountain as a major mountain range in
Shanxi massif. The results reveal that since the late middle Jurassic the central Taiyue Mountain experienced a
pulsed uplift and exhumation at shallow crustal levels, which could be summarized as four rapid uplift and ex-
humation stages at 165~112 Ma, 103~85 Ma, 80~50 Ma and since ~28 Ma. These fission track ages show a

positive correlation with the altitude, and the exhumation rate is estimated as ~8.4 m/Ma. The denudation rate
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increases gradually from 14.9~18.1 m/Ma since the late early Cretaceous to 50.5~64.7 m/Ma since the

Eocene, reflecting the episodic and accelerated uplift and exhumation of the central Taiyue Mountains since the

late Early Cretaceous. The Mesozoic-Cenozoic uplift history of the central Taiyue Mountain has a certain consis-

tency with the evolution history of the Taihang Mountain, Liiliang Mountain in Shanxi massif, which is also

coupled with the rapid subsidence of the Fenwei rift valley.

Keywords: Taiyue mountain; apatite fission track; thermal history modelling; pulsed Mesozoic-Cenozoic

exhumation; denudation rate
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Fig. 1 Regional geological map and sampling location of the central Taiyue mountain
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Tab. 1 Test results of apatite fission track in the middle part of Taiyue mountain
e g Wkig  p10%em’) pi( 105/-cm2) p(10%ecm>)  P(x) B 4 i AT B L (um) (N)
(n) (Ns) (Ni) (Nd) (%) (Ma) (#lo)  (Ma) (%lo)
401-5 e = 20 10.454(333)  35.348(1126) 19.35(16174) 204 66.0+5.2 66.0+4.8  13.36+1.43(17)
KR
GX-1 HBEZKFKAE 24 12.351(1122) 37.935(3446) 18.23(15680)  23.05 68.7+3.7 68.543.4  10.94+1.57(46)
GX-2 KAk a 21 11.235(745)  38.982(2585) 17.71(15680)  99.68 58.9+3.3 589433  13.15£1.31(29)
GX-3 W7 )2 e 24 14.732(566)  41.072(1578)  16.66( 15 680) 80.4 68.9+4.2 68.9+4.2  12.69+1.38(26)
GX-4 (W;fz; KA 34 18.679(804)  42.214(1817) 19.63(16174)  74.99 100.1£5.7 100.0+5.6  11.25+1.58(30)
GX-5 W7 2 e 2 13.536(411)  28.192(856)  19.49(16174) 0.0 1233£16.6  107.6£7.6  12.30£1.40(27)
GX-6 KO 20 10.719(919)  19.151(1642) 16.54(14961) 597 113.9+7.7 106.5+5.9  11.86x1.86(41)
GX-7 KA A0S 11 9.548(259) 23.63(641)  18.54(15680)  96.5 86.3+7.1 86.3+7.1 10.46+1.81(7)
GX-8 KA 25 17.716(412)  39.598(941)  16.87(16174)  100.0 87.0£6.0 87.046.0  12.89+1.25(28)
GX-10 KO H 24 12.893(716)  30.703(1705) 17.29(15680)  23.58 84.5+5.2 83.7+4.8  12.92+1.50(34)
TB-26 KA aBE 3 5.07(106) 20.425(427)  16.1(12945)  97.76 50.4+6.2 50.4+6.2 11.06£2.11(5)
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Fig.2 The relationship between apatite fission track ages and horizons in the middle part of Taiyue mountain
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Fig. 3 Boomerang pattern of apatite fission track data in the middle part of Taiyue mountain
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Fig. 4 Relationship between apatite fission track ages and alti-

tudes in the middle part of Taiyue mountain
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Tab.2 Statistics of denudation amount and denudation rate in the middle part of Taiyue mountain

k5 by [T B8 5T b 4E i (Ma) v 3 i BR E (°C/100 m) b £ (km) F il 3 % (m/Ma) AR At
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GX-2 Pysh’ 58.9+3.3 35 2.86 46.0~51.4

TB-26 Pk’ 50.4+6.2 3.5 2.86 50.5~ 64.7
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Fig. 5 Modeling results based on apatite fission track
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Fig. 7 Comparison of uplift evolution characteristics of some mountains and basins in Shanxi massif since Mesozoic-Cenozoic
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