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Abstract: As the boundary between the Bayan Kara and the Sichuan—Yunnan blocks on the eastern Tibetan Plateau, the Xianshuihe left
strike—slip fault zone is considered to be the eastern boundary adjusting the large —scale southeastward extrusion of crustal materials
beneath the plateau and the rotation of the blocks. The study of the structural deformation characteristics and evolution history of
Xianshuihe fault zone is of great scientific significance to deeply understand the continental deformation process in the eastern margin of
the Tibetan Plateau.Based on detailed outcrop — microscale structural analysis, the deformation characteristics of the southeast segment of

Xianshuihe fault zone have been studied in this paper.Five samples of granitic mylonites and leucogranites were chosen for LA—ICP—MS

fs HH#A:2021-04—23; 81T HH#3:2022-06-10

BRI B 58 U R VR LR G B2 A T I E (LA b XA A R A AR S R R ) (SRS 1 2019QZKK0702) | H [ Ml i 4 45 =) 30
B CHEE8A0 VL WK L FE R X B 22 2 PEIE M) (45 DD20211541) | =738 1145 B #5—I0 v 1 X X Sl b BT 25 ) (S5
DD20190053 ) FI¢ ] (EL ) JeER B U2 DX Sl b BT ] 4 ) (45 : DD20160021)

EE BN JEIN(1985— ), £, Tt m g TR, #si M 2# %, E—mail ; tyvienna@ 163.com



1122 H Wi B IR

GEOLOGICAL BULLETIN OF CHINA

2022 &

zircon U—Pb dating, giving ages of 34.4+0.9 Ma, 31.0£1.2 Ma, 15.2£0.3 Ma, 14.920.1 Ma and 5.9310.14 Ma respectively. Two

granitic mylonite samples were selected for Ar—Ar dating of muscovite.As a result, the plateau ages of the two samples are 17.21£0.30

Ma and 3.21£0.16 Ma.Based on the previous geochronological data and the results of this paper, three stages of tectonic evolution of

Xianshuihe fault zone since Eocene are established. [ : ca.32 ~ 25 Ma, the deformation of Xianshuihe fault zone concentrated in the

deep crust, showing weak magmatism and anatexis; I[: ca.20 ~ 13 Ma, the peak deformation period of left lateral strike slip of

Xianshuihe fault zone, the deformation spread throughout the whole crust, showing a strong left lateral ductile shear deformation and

large —scale magmatism. Ill: ca.10 Ma, the deformation is concentrated in the upper crust, which is characterized by block rotation and

strong uplift, fault weakening and strong seismicity. The tectonic evolution and seismicity of the Xianshuihe fault zone are constrained by

the eastward extrusion of the eastern margin of the Tibetan Plateau since the collision of the Indian Eurasian Plate.

Key words: castern Tibetan Plateau; Xianshuihe fault zone; granitic mylonite; block extrusion; tectonothermochronology; geological

survey engineering
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Fig. 1 Tectonic location of the study area (a) ,geological map and dating sample location map of the south section of Xianshuihe fault

zone (b) ,geological profile sketch of the south section of Xianshuihe fault zone (c¢) and stereographic projection of mylonite occurrence (d)
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Fig. 4 Macroscopic characteristics of augen granitic mylonite along Zheduotang fault
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Fig. 5 Microstructure characteristics of augengranitic mylonite along Zheduotang fault
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Fig. 8 U—Pb concordant diagrams (a~e) and cumulative Gaussian plus histogram plots (f) of zircons from samples
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Table 2 *Ar/¥Ar isotopic analytical data for step—heating experiments on muscovites from granitic

mylonites along Xianshuihe fault zone

T/°C (YAPAr) . CArPAr), (YAPAr) . (PAPAr) . A% F P Ar/10 Pmol  4F it/ Ma +20/Ma
P0223—1, fi & A 13.03 mg,] =0.003923, TGA=3.25 Ma, WMA =3.2140.16 Ma
800 13.0884 0.0410 0 0.02041 7.30 11.1 1.06 6.75 3.44
850 7.7239 0.0246 0 0.01720 5.76 1.02 5.41 3.15 0.77
890 2.3453 0.0062 0.0017 0.01375 21.91 2.78 2.29 3.63 0.23
930 1.6689 0.0040 0 0.01331 28.04 1.71 3.38 3.31 0.14
970 1.4204 0.0032 0.00041 0.01301 32.10 1.26 4.47 3.22 0.14
1000 1.1578 0.0025 0 0.01296 34.66 3.67 1.35 2.84 0.26
1040 1.3692 0.0033 0 0.01333 29.18 5.70 0.87 2.83 0.44
1080 2.0304 0.0051 0 0.01321 25.22 6.85 0.92 3.62 0.76
1140 2.3408 0.0065 0.015 0.01388 17.31 3.25 1.54 2.87 0.82
1200 1.2782 0.0029 0.0045 0.01314 32.23 1.87 2.73 2.91 0.19
1240 1.0945 0.0018 0 0.01256 49.97 16.5 0.41 3.87 0.77
1400 12.6537 0.0279 0.32 0.01563 34.92 185 0.30 31 13
P0223—1, i 13.03 mg,] =0.003937, TGA=17.28 Ma, WMA =17.21%0.31 Ma

700 36.5415 0.1136 0 0.03324 8.12 27.7 1.11 20.95 16.31
800 15.2221 0.0431 0 0.02045 16.33 5.16 4.99 17.57 1.77
850 4.8011 0.0079 0 0.01383 51.19 19.3 1.32 17.37 1.36
890 3.6114 0.0035 0 0.01312 70.94 8.40 3.16 18.10 0.40
930 2.9630 0.0016 0 0.01276 83.93 7.80 3.30 17.58 0.38
960 2.8423 0.0019 0 0.01253 80.49 19.4 1.22 16.18 0.79
1000 2.8720 0.0016 0.0042 0.01271 82.89 4.03 6.12 16.83 0.21
1040 2.9692 0.0018 0 0.01263 81.80 4.83 5.21 17.17 0.21
1080 3.2324 0.0027 0.00061 0.01285 75.01 3.95 6.35 17.14 0.22
1120 3.4145 0.0032 0 0.01293 72.58 7.65 3.36 17.51 0.38
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Fig. 10 Thermal evolution history of the Xianshuihe fault zone since Late—Cenozoic
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Table 3 Statistical table of structural thermochronology test results of Xianshuihe fault zone
A/ Ma
B i =N 27 30k
U-Pb Ar—Ar ZFT AFT

HERLIAT I 4
LMS045—1 AL T B b val 17.3540.43 [32]
LMS043—1 WA e iy 14.440.3 [32]
XSPG4—3—1 TERALAE A iy 18.2+1.3 [33]
XSPG5—2-2 AL AL A e 14.25+0.34 [33]
XSPG5-3-1 AL B 2 iezal 14.39+0.23 [33]
XSPG5—4—2 AL AL A el 14.5140.82 [33]
XSPG5—6—5 FiAEE= el 16.7340.97 [33]
XSPG5-7-11 AL 3 T BE b el 14.5740.34 [33]
S051 IREUAE B A K val 31.75+0.88 [32]
BO-55 RE AL A/ A ya) 41.1%0.6 [36]
BO-55 RA A AE R vl 15.747 [36]
BO-52 RA ALK A/ s BEAT 15.610.2 [36]
CD10-1 AL = AN B 4+0.06 [84]
D031-1 R IR G val 18.07£0.46 [34]
D031-1 BEv IR A el 14.66%0.35 [34]
D031-1 B AR S A [va 12.9240.56 [34]
D031—2 BER AR A A BT 15.87+0.61 [34]
D031-2 BER AR A BEAT 12.7340.79 [34]
LCL-1 A B T BE R Ly 42.7£0.9 [34]
LCL—1 AL 54 T B b vl 27.940.6 [34]
LCL—2 AL 3 5 BE b el 47.3140.73 [34]
LCL—2 614 T b by 44.6140.53 [34]
LCL-2 A T B oya) 27.15+0.28 [34]
17YLHO1 -2 R AL A K Lyl 34.4%0.9 A3
17YLHO1-3 RAOAE B A K val 31.0%1.2 A
CX02012 RELA LN 10.1340.02 [31]
CX02014 e A zh 10.3940.01 [31]
CX02019 Lk BiRA 12.0240.8 [31]
CX02021 AR BRIR B b AT 5.4740.01 [31]
CX02024 FiaAsEe b 4.4610.03 [31]
CX02026 Vidska BB 5.50%0.01 [31]
DLCLM—1 AR BR IR B & Mzt 3.28+0.08 [34]
3 ANFE ViAskas B BRI A 8.7~7.8 3.2~2.4 [35]

G ORI
SZ038—1 WAk va) 20.0340.2 [19]
SZ038-2 Wik vl 20.4720.14 [19]
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W/ Ma
B Eaydn W E BTN
U-Pb Ar—Ar ZFT AFT
KKD20 ViAR b= iy 4+0.06 [39]
CX02040B ViAska BRI 5.740.19 [40]
CX02041B ARG A Bh 4.4240.20 [40]
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LMS053—1 RAEA Ly 27.6+0.9 [32]
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BO—62 Ak Ll 13.3 [36]
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BO—62 ViAzk= yal 5.0+1.0 [36]
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CX02044 ViAsE= BB 3.4640.01 [31]
11 AFE Vi Askas B BRI 7.3~28 29~1.6 [35]
JE P T 4

SZ147-2 WAk fal 19.740.24 [19]
SZ147-3 RAEA yal 20.940.23 [19]
SZ148—1 REA va) 25.0640.17 [19]
4 AR Viaska B BERA 42~19 3.4~12 [35]
12 AMHE Vi Ak R KA 2.7~0.2 [41]
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