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Fig. 1 (a)Tectonic framework of the southern Xizang ( Tibet) (after Zhu Dicheng et al. , 2011) ;
(b) simplified geologic map of study region ( modified from 1: 250000 geologic map)
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ig. IO tructural characteris of the Xaitongmoin—Quxu ductile shear zone
Spn—H# 41 s Bt— Rz B 5 Qu— A1 9% s Pl—RH A7 ; La— i A ; S—S T B ; C— 39 U i 2

Spn—sphene ; Bt—Dbiotite; Qtz—quartz; Pl—plagioclase; La—stretching lineation ; S—S foliation; C—shearing foliation
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Fig. 3 Stereogram of the foliation and mineral stretching

lineation for observing sites along the Xaitongmoin—Quxu
shear zone
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Fig. 4 EBSD—measured CPOs of quartz from the Xaitongmoin—Quxu ductile shear zone
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i 1) 5 (RS P00 AT B A, AR B
PR IE I RATEALE & FRGE R T TR AL, o
F BRS AR rh T A 1 TR R R A GE R EGE R S
8 S 3k B9 K, SO, Al CaF, O 3R 45, % b
("Ar/7Ary) ., = 0.0002389, (YAr/PAr)), =
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Table 1 The results of * Ar-* Ar stepwise heating dating for biotite and sericite from

the Xaitongmoin—Quxu ductile shear zone in southern Xizang ( Tibet)

' (“Av | Ay | (TAn/ | (A e A AEI +20
. " 3 3 A (%) F (x107"* | (Cum.)

(c) Ar) Ar) ¥ Ar) Ar) (Ma) (Ma)

" mol ) (%)

XY832 MAfE Step=12 W=35.43mg J=0.004602

700 | 963.5618 | 3.2322 0. 0000 0.5798 0.87 8.4305 0.01 0.05 69 34
770 | 83.2646 | 0.2744 0.0169 0.0738 2.63 2.1873 3.55 14.49 18.07 0.40
800 6.7595 0.0132 0.0177 0.0236 42.38 2.8647 2.43 24.35 23.63 0.34
840 4.2853 0.0047 0.0172 0.0220 67.79 2.9052 3.88 40.13 23.96 0.29
880 4.9951 0.0072 0.0205 0.0227 57.52 2.8730 2.43 50.02 23.70 0.34
920 5.00641 0.0074 0.0271 0.0225 56.58 2.8655 1.78 57.27 23.63 0.30
970 5.6298 0.0102 0.0284 0.0229 46.39 2.6116 1.79 64.56 21.55 0.51
1030 | 4.5496 0.0064 0.0174 0.0221 58.42 2.6578 3.38 78.30 21.93 0.31
1080 | 3.6918 0.0029 0.0159 0.0215 76.94 2.8406 2.83 89. 80 23.43 0.40
1140 | 3.5705 0.0024 0. 0390 0.0213 79.77 2.8481 2.04 98.09 23.49 0.39
1200 | 4.3765 0.0036 0.1025 0.0220 75.98 3.3255 0.37 99.58 27.4 3.1
1400 | 18.8285 | 0.0414 0.0818 0.0242 35.05 6.6006 0.10 100. 00 54.0 7.8

ty =22.7 Ma,t, =23.74 £0.32 Ma,MSWD =0.28

XY79-1 #HZFE Step=13 W=32.32mg J=0.004564

700 7.8746 0.0215 0.3425 0.0193 19.75 1.5555 0.19 0.84 12.8 2.7
760 4.6694 0.0081 0. 0660 0.0155 48.50 2.2648 0.49 2.94 18.6 1.1
800 2.9847 0.0023 0.0258 0.0130 76.94 2.2967 0.95 7.06 18.81 0.59
840 2.7909 0.0010 0.0169 0.0127 88.82 2.4788 1.83 14.97 20.29 0.34
880 2.7616 0. 0006 0.0112 0.0126 93.15 2.5724 2.88 27.41 21.06 0.29
910 2.7662 0.0004 0.0148 0.0125 95.34 2.6374 3.42 42.15 21.59 0.26
940 2.7844 0.0003 0. 0000 0.0124 96.12 2.6763 3.89 58.92 21.90 0.24
980 2.8316 0.0005 0.010 0.0127 94.60 2.6789 4.60 78.75 21.92 0.24
1020 | 2.9636 0.0004 0.0145 0.0128 96.23 2.8519 2.98 91.59 23.33 0.31
1080 | 3.3939 0.0014 0. 0456 0.0130 87.35 2.9645 1.43 97.77 24.24 0.50
1200 | 5.0854 0.0056 0.1053 0.0139 67.56 3.4360 0.43 99.63 28.1 1.1
1400 | 19.3542 | 0.0279 0. 0000 0.0191 57.43 11.1150 0.08 100. 00 89.3 5.3

ty =22.0 Ma,z, =21.81 £0.28 Ma,MSWD =0.53

2 fp
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Fig. 5 Micro-structural photos of the analyzed mylonitic samples
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The “’Ar/” Ar Geochronological Constraints on the Xaitongmoin—Quxu
Ductile Shear Zone in the Gangdese Batholith, Southern Xizang( Tibet)

MENG Yuanku'* | XU Zhigin® , MA Shiwei® , YANG Feifei®’
1) Qingdao Institute of Marine Geology, China Geological Survey, Qingdao, Shandong, 266071 ;
2) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037 ;
3) China National Gold Group Gold Jewellery Co. , LTD, Beiing, 100011

Objectives: The Gangdese batholith, located in south margin of Lhasa terrane, is mainly composed of
granitoid rocks, which were related to the subduction of the Neo-Tethys and collision of Indian—Asian plates. The
Xaitongmoin—~Quxu shear zone, lied in the southern margin of Lhasa terrane, is a detachment shear zone, with a
width of 1 ~2 km, extending from the west to east and dipping to the north. Mylonites from the shear zone
demonstrates obvious foliation, and stretching lineation observed in the foliation reveals a typical S—L structural
tectonites. Achievements and studies were mainly on geochemistry, geochronology and petrogenesis. However,
geological structural research is not well understood, especially about the Xaitongmoin—Quxu shear zone. Based on
this issue, we focus on the geochronology of the shear zone to provide new and accurate constraints on formation of
the Xaitongmoin—~Quxu shear zone.

Methods: Biotite and sericite grains from 2 crushed samples were handpicked under a binocular microscope,
then selected by a magnetic separator and cleaned in an ultrasonic ethanol bath. The analyzed grains should be over
99% for the purity. The two samples were irradiated for over 24 hours in the nuclear reactor at the Chinese Institute
of Atomic Energy in Beijing and then cooled for about 3 months. Mica “Ar-”Ar step heating analysis was
conducted by mean of an MM-1200B mass spectrometer at the key laboratory of isotopic geology of CAGS. The
measured isotopic ratios were adjusted or corrected for mass discrimination atmospheric argon, blanks and
irradiation induced mass interference. The correction factors of interfering isotopes produced during irradiation were
determined by analyzing the irradiated pure K,SO, and CaF2. The values were listed below: (*°Ar/” Ar) Ca =0.
000240, (“Ar/®Ar), =0.004782, and (*Ar/Ar) ., =0.000806. The decay constant was N =5.543 x 10"/
a. The detailed procedures and calculations are referred by Chen et al. (2006, 2011) and Zhang et al. (2006 ).
Crystallographic preferred orientation ( CPO) measurements of quartz were analyzed using the EBSD ( electron
back-scattered diffraction) technique at the key laboratory of continental and dynamics of Institute of Geology,
CAGS. The EBSD technique is a scanning electron microscope JEOL JSM-5610LV (acceleration voltage for 20 kv;
working distance for 20 mm). Thin sections for the EBSD measurements were cut parallel to the structural XZ plane
(X parallel to the lineation, Y parallel to foliation and normal to lineation and Z normal to foliation). Detailed

analytical procedures were given by Xu et al. (2009).
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Results: The study results suggest that basal <a > slip system and prismatic <a > slip system are dominant
with little rhombohedral < a > slip, indicating a low—middle temperatures (300 ~ 550°C ), namely from
greenschist facies to low amphibolite facies. In addition, by means of dating of * Ar-" Ar of sericite and biotite from
mylonites of the Xaitongmoin—Quxu ductile shear zone, we obtained good “Ar-"Ar data (21.81 Ma and 23. 74
Ma).

Conclusions: The data has the similar geologic significance in essence, and shows that formational age of the
shear zone might be early period of the Miocene (21.81 ~23.74 Ma). Combined with tectonic setting in southern
Tibet, it belongs to the post-collision of Indian—Asian plates, as having a close relationship with tectonic transfer
from compression to extension in southern Tibet. Moreover, identification of the Xaitongmoin—Quxu ductile shear
zone provides accurate timing constraints on Cenozoic tectonic evolution process, and further advances geologic
studies of the middle—south Tibetan plateau.

Keywords: Gangdese, ductile shear zone, EBSD, “’Ar-" Ar ages
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