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Abstract: The tectonic uplift of the northern foothill of the Qinling Mountains is of great significance for understanding its
geological and ecological evolution. With the advancement of geological exploration techniques and the deepening of regional
geological studies, more details of the tectonic uplift processes of the northern foothill of the Qinling Mountains have been
gradually revealed. According to published low-temperature thermochronological data, at least three major cooling and exhumation
episodes are revealed since the Late Cretaceous: a slow cooling during the Late Cretaceous (95— 75 Ma), with a cooling rate of
2.8 °C/Ma and an exhumation rate of 0.12 km/Ma, a rapid cooling during the Eocene-Oligocene (47—27 Ma), with a cooling rate
of 6.1 °C/Ma and an exhumation rate of 0.24 km/Ma, and a continuing slow cooling since the Late Miocene(10 Ma), with a
cooling rate of 2.1 °C/Ma and an exhumation rate of only 0.083 km/Ma, with the cooling and exhumation migrating towards the
northeast. This migration trend is closely related to the tectonic expansion of the northeast margin of the Tibetan Plateau at about
10—8 Ma. Meanwhile, the adjacent Weihe Basin has been undergoing rapid sedimentation and subsidence since the L.ate Miocene
(7.3 Ma), forming a distinctive tectonic response to the uplift of the northern foothill of the Qinling Mountains, which further
confirms the linkage and synergistic evolution of the regional tectonic activities in the context of the northeastern margin of the
Qinghai-Tibetan Plateau. These results indicate that the tectonic uplift of the northern foothill of the Qinling Mountains and the
sedimentary evolution of the neighboring Weihe Basin since the Cenozoic have been influenced by the northeastern expansion of
the Qinghai-Tibetan Plateau. These results not only provide key thermochronological constraints for the study of regional tectonic
dynamics, but also provide a basis for further discussion of the geological evolution of the northern Qinling Mountains and its
tectonic relationship with other regions.
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Fig. 4 Inverse simulation of the thermal history of the Qinling region
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margin of the Tibetan Plateau
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2010) B U B (25 5 Ma; 1T 58 A 45, 2014) f Pk
W T LA K 8 YT 235 M 06 e BT A G 22 RN T IR Y bR
PR (13.0~7.3 Ma) % Y1 AH 56, 3 v] fiE 5t 2 15
Z b T b R R RN AR 2 08 i LA = R U & G R
) B R N 2 — (B 645, 2018) . BB AE 10 LUK,
T R AR b i A JE R IS A B T 5 A T
A AR T (L 8) . 9 8 i Jit 22 W B T 42 o T ) 2%
b 3 VE b A T T R T R R R R g
1 (45~38 Ma) - 18 T 75 b 3= TR 40 (ke 335 78 4
2006 ; 1 & 0 55, 2024) 10 oo E DR RS TS
T VAT 2 b T 0T 20 T N T2 TR S T G B R R AR B 0
P A T FE AR — B0 X — I, R R T AR
FH e K B J 10 M X (32 g 2 45, 2023a) , B KT
i B AR wf TSR JR 22 3T i RE B Al R B BK R 7,
TR T T T A b by 24 3R B AR VR (Yang et al.,
2017). Z& W — Kl i LA 7 20~15 MaZ M| & 7 1
P B TF (Liu et al., 2013; Chen et al., 2015). B &
L1398 h s S SR T T R e R B AR AR R g 3 1Y
A, HpORr R U Y 0 R R R R R L
A b b S ) A8 b v b GE 0 B 5K BT 3K 35 59 ( Tao
etal.,2025). B E L H 5 Ma LK E A 7 9 5 I Y
—#har RERT RIERIT W ENTIRALR, 5%
WA JE 7 [ 300 46 T W vk thE I B L T AR RE T L
W [R) S Y T 4 A i T 03 0 B T P 1M1 R T
[T 53 AN LA L L IR A, 249 8 Mt I8 T 437 M J] 2%
2217 T — B B X Sk e T 0 iz g R r] e AR R
T L DR T 5 R OT A Al R g BRI Al R AR o 3
] VE B 25 5%, 0 28 04 i B T 2ok R = AR T I 3 52
M) (R FESE, 2019) . Z8 04 3 11T R 2 e T 5 18 T 4
H I TR BT 22 5 (B 7b) AR E T 22 04 i 1L A
A4 4k, S VR TRk O RR AR AL T S A L A TR
B 5B S T A R T T 2 b Y TR R R I T
fill (BEAA 45, 2016) . Z 04 B T 28 J5 , JFL 3 1ok 4 o %
Pitiz 2 40T A5 IF DUAR X S G AR R A T
B YR X A R T R R AE R AR, 28 08 b IX 4R 2
4 B 3% ik A FH S BOB A QD 2 B8 A BRI T
T I R S R T T 2 ) DA R 28 08 AR B 1l
VE1) 35 b, 3] 40 3 T A M 1 T R PR A S

5 458

L5 7R 0 LT H 3 4R T o A A 1 T AR AR AR

W98 i, PRAE AR 22 B 23 08 JU 78 1 46 T D0 S0
SE TR B 00 B [A) 0 5 R AR Al DA I A 2
AR Z IR ) BE T AR — R R
A b 7 A 3 i Ak Bl A B[] 3%

Z U4 L T W 1 LK B9 R 1 R T 5 RS
Ji B T L KB T 4 R B 2 ) AE A R R B Y
PRI &R . 7E B 12 T (95~75 Ma) & AR 218 4 3,
U tH: — 7t (47~27 Ma) B v 50 A K 38 7=
10 Ma) PLSRHFLE8 HI . 29 10~8 Ma 7 i =1 J5t AR
e m A Er R R R IR T E AR K E
A A M T DOk Y R R R T e K R
TR W, A TR A M R AR T SRR A W R T e A
Hu B BT T 24 7.3 Ma Lk Y 5 22 s AR L T
Wi, 5 Z2 06 JU 78 1 46 TH A7 AR T W AR 5 6 & L R
LT ok I - T ) b A 2 ) b 3 A28 I AR Tk B B g
WARN X NN ALY/ R S N TR NG e T U
U5 O HE R SRR AR RE P B A Rk 1
Bl B R ARG R AR AR B, DL 5 2 B Y
SrRTF B AR At —H A R R
DX 50 b 5 8 A Y DA

Bt % 0L K T B ™ https://doi. org/10.3799/
dqkx.2025.070.
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