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Abstract: The volcanic rocks in Linzizong Group are developed in the Gangdise belt of Tibet, and can reflect the
important information of Neo-Tethys from its subduction to the India-Asia collision. The Xingaguo area is locat-
ed in the northern middle part of south Gangdise, Tibet, lying to the south of Luobadui-Milashan Fault. The
volcanic rocks in Dianzhong Formation consist of rhyolitic detritus crystal tuff, and are distributed in a limited

area in the north of the ore district. The volcanic rocks in Dianzhong Formation from Xingaguo are
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composed of rhyolitic detritus crystal tuff and are distributed in the northern area, with the exposed area being
small. Chemical analyses show that the volcanic rocks in Dianzhong Formation have high SiO,(SiO, =75.09 %
~78.10% ), low alkali (K,O+ Na,0O=4.84% ~6.52%), and low Mg (MgO=0.24% ~0.37% ), with per-
aluminous nature (A/CNK=1.02~1.75); they are characterized by LREE enrichment and obvious REE dif-
ferentiation [ (La/Yb)n=9.49~11.30], with weak positive and negative Eu anomalies (SEu=0.76~1.15);
they are enriched in LILEs (Rb, Th, U and KD, depleted in HFSEs (Nb, Ta, P and Ti), and obviously de-
pleted in Ba and Sr, thus belonging to calc-alkalic and peraluminous series and having the characteristics of conti-
nental margin arc volcanic rocks. The LA-MC-ICP-MS zircon U-Pb chronology indicates that the volcanic rocks
in Dianzhong Formation were emplaced at 70.89 +£0.31 Ma, which is the oldest age for the volcanic rocks in Di-
anzhong Formation, and has ""°Hf/""Hf values in the range of 0.282 820 ~0.282 939, ¢Hf(¢) values in the
range of +3.2~ +7.4 and single-stage model ages () between 662 and 930 Ma. The volcanic rocks in Di-
anzhong Formation from Xingaguo area were formed in a tectonic environment of ocean subduction, mainly de-
rived their materials from the mantle components, and contaminated crustal material in the process of magma
rising.

Key words: Dianzhong Formation volcanic rocks; geochemistry; LA-ICP-MS U-Pb zircon dating; Hf isotope;
Gangdise; Tibet
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Fig. 1 Geological sketch map of tectonic framework of the Tibetan Platean and distribution of the U-Pb dating data

for the volcanic rocks in Dianzhong Formation Cafter Zhu Dicheng e a/.» 2006; Fu Wenchun et al.» 2014)
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U-Pb dating data: (1) Wang Qiaolin(2011); (2) Liang Yinping e al. (2010);(3) Xie Bingjing et al. (2013); (4) Li Haoyang
et al. (2007); (5) He et al. (2007)
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Fig. 2 Geological map of the Xingaguo deposit, Tibet
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1—Quaternary; 2—Lower Cretaceous Takena Formation; 3—Upper Cretaceous Shexing Formation; 4—gabbro-diorite; 5—Dianzhong Formation;

6—diorite-porphyrite vein; 7—monzonite-aplite vein; 8—skarn; 9—geological boundary; 10—fault and number; 11—sampling site
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Fig. 3 Microscopic photograph of the volcanic rocks in Dianzhong Formation from Xingaguo area ( crossed nicols)
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Fig. 4 Part of CL images of zircons of the volcanic rocks in Dianzhong Formation from Xingaguo area
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Fig. 5 Zircon U-Pb age of the volcanic rocks in Dianzhong Formation from Xingaguo area
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Fig. 6 The TAS diagram(a, after Middlemost, 1994) and K,O - SiO, classification diagram (b, after Peccerillo and Taylors
1976 of the volcanic rocks in Dianzhong Formation from Xingaguo area
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Fig. 7 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element patterns (b) of the

volcanic rocks in Dianzhong Formation from Xingaguo area ( chondrite and primitive mantle data from Sun and McDonough, 1989)
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Fig. 8 Rb- Yb+ Ta diagram of the volcanic rocks in
Dianzhong Formation from Xingaguo areaafter Pearce

et al. s> 1984)
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Table 3 Major and trace element contents of the volcanic
rocks in Dianzhong Formation from the Xingaguo area

METE(wg/10" O HER

5 XGG2  XGG-3  XGG4  XGG-5  XGG-6
SiO, 75.48  78.10  77.64  75.09  77.17
ALO; 12.86 12.15 12.63 12.22 12.34
Fe,04 0.77 0.57 0.63 0.46 0.84
FeO 0.27 0.38 0.40 0.34 0.56
MgO 0.26 0.28 0.35 0.24 0.37
Ca0 0.94 0.20 0.60 1.94 0.80
Na,O 2.68 2.15 1.72 3.28 3.46
K0 3.84 2.80 3.11 2.85 1.99
TiO, 0.12 0.11 0.11 0.11 0.20
MnO 0.04 0.03 0.07 0.07 0.03
P,0s 0.02 0.02 0.02 0.02 0.05
LOI 2.28 2.93 2.54 2.96 2.08
Total 99.57  99.72  99.84  99.57  99.90
Mg* 30.83  34.50  37.61 35.06  32.06
A/NK 0.61 0.73 0.88 0.51 0.51
A/CNK  0.56 0.71 0.82 0.44 0.48
Li 7.82 16.73 11.48 7.27 9.20
A 9.43 8.30 7.54 10.89  20.63
Cr 4.92 4.39 2.70 3.19 6.29
Co 1.27 0.54 0.80 0.96 2.68
Ni 1.28 2.84 2.07 1.42 2.65
Cu 5.02 2.66 3.96 3.56 4.14
Zn 29.89  32.72  39.18  27.32  26.18
Rb 139.65 124.03 146.07 109.00  88.93
Sr 140.36  87.13  54.81  160.98  136.50
Y 20.57 19.76 19.96  20.73 16. 14
Zr 82.63  79.34  77.35  78.58  105.49
Nb 12.80 12.64 14.22 13.76 15.25
Ba 575.74  322.45 279.39  365.04  584.06
La 35.56  29.64  31.34  30.46  32.13
Ce 63.78 54.56  57.21 55.77  56.56
Pr 7.59 6.24 6.41 6.40 6.28
Nd 27.90 22,67 23.92  23.74  22.64
Sm 5.29 4.32 4.39 4.38 4.06
Eu 1.53 1.06 1.47 1.26 1.50
Gd 4.94 4.11 4.27 4.25 3.80
Tb 0.86 0.72 0.73 0.71 0.61
Dy 4.90 4.25 4.13 3.97 3.34
Ho 0.98 0.85 0.83 0.81 0.69
Er 2.79 2.46 2.44 2.28 2.00
Tm 0.40 0.33 0.34 0.35 0.29
Yb 2.26 2.24 2.35 2.28 2.09
Lu 0.43 0.35 0.37 0.37 0.33
Hf 3.18 2.97 3.03 2.85 3.70
Ta 1.18 1.18 1.31 1.21 1.39
Pb 11.62 16.67  73.61 11.45 10.18
Th 16.72 16.92 17.13 16.20  20.19
U 2.97 4.16 3.84 3.31 3.64
Ga 13.62 14.11 15.92 12.48 14.48
SREE  159.22  133.79 140.22 137.02  136.33
LREE  141.65 118.48 124.74 122.00 123.17
HREE  17.57 15.31 15.47 15.01 13.16
LREE/HREE 8.06 7.74 8.06 8.13 9.36
3Eu 0.90 0.76 1.03 0.88 1.15
5Ce 0.91 0.93 0.94 0.93 0.92
(La/Yb)y  11.30 9.49 9.56 9.58 11.02
SI 3.33 4.54 5.64 3.35 5.13
AR 2.79 2.34 2.15 2.53 2.42
DI 90.57  91.64  89.16 88.1 90.17
R1 3236 3880 3906 3256 3478
R2 376 283 339 475 354
A/MF 6.35 6.16 5.58 7.33 4.41
C/MF 0.84 0.18 0.48 2.12 0.52

i Mg® =100 X Mg?" /(Mg2* +0.9 X Fe,O31/80)

] LU TR G e TR A (201 1) B 5 3% B X i
PH B AR T SR B IR AR L T RE YR TR A K S 52
T T 18] TR AR ECAE R o OB R e X 2
eHICON +3.2~ + 7.4, 1 MREAIFER AL T 662~
930 Ma 211, 525047255 (2007 ) R X1 22 Bk %5 (2015)
R (1) L AR A 2R AL, HAT IR e HEC ORI
FAT AR M e B s UAE IR (< 1.1 Ga)s e HICOEAY
e W8 PG L5 2 T C 9, )RR 3R HH 2 SR U X
FERYE T HNG Ay, IR E A R PR R T
A (2R 55, 20070 T B (2010 ) 38 i X
FE X TR AR 7 B K LA Sr-Nd-Pb [RI 25 41 %, 15 H
JR 0 M DX Kl 5 DX b 8 T R B 22 (Mo et al . s
2007, 2008, 1fij P4 3 M X 3= % % Mo 5247 5T F-AE 36
AW R 4755 (2007 (055 40 HE TR 28 4518 3¢
FE T TIEEC2010) 1 45 18, {H3d 75 22 vh P8 AR 7 0%
BEOLEA A HE R 2 — 0 eiE . 54k, R
3 M B 7 A0 7k i G 2R ek Y T T DU H OB AR
Dl A K B ) Ba A Se 0 R E,
WA R A ey 2 5 GRS, 2001 i
HREE, 2014) . S 41TE ]2 i R 1k e 2 1 S Ak
(BELH 55,2003 #H A, 2005), RIE KA H

B9 B R D P 2 KA e HICH)-8i 41 U-Ph FR ]
Fig. 9 eHf(¢)- Zircon U-Pb ages diagram of the
volcanic rocks in Dianzhong Formation from Xingaguo area
eeb 28 2 O R T AR A5 (2007 s A AH K s Bl ok
URT 2 55 (2007 FX] 2 BEAE(2015)
volcanic rocks from Dianzhong Formation after Lee Haoyang et al. s
2007; volcanic rocks from Nianbo Formation after Lee Haoyang ez

al.> 2007 and Liu Anlin et al., 2015
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K RET —ERENY &SR (S,
2007) . LB FAT IR AT A G IR I KA B A
UPb & h 59.66 + 0.52 Ma, "°H{/'"HI {H A
0.282901~0.283 048, cHI( ) +5.7~ +11.00F
BE, R TIBERL, FEAE TR S rb 41 2 1 e e,
P HI R 2R REAE AN, SR & AT AT 8k ) — kil
FRRGMI =Y. i B SCRTREE S X A 2 ok
LA 8 7 Jek b e TR YR T, 45 K TN A T R D6 X
FAABL e AR o= B K LU AR08 5 XD b % 1 Bk B
24 8 T Y B T R (3, 201540 24 . )
Ah, RFoRBE KA PRI T — b2 & BT IR, L
Wi % 2 VR AR P T Ag-Pb-Zn 17 IR CJF 4 2%
55,2016 A Wik 2 Ag-Pb A7 IR 45381 Pb-Zn 17K
BT Cu-Pb-Zn B IKCEE S, 2015055 . AR
TRBEKER S S KR Ib & R B 2 4 )8
B L AT b R IR RS B OC R e W B — DAt
GO, AR 0] TR N AE AL I 5 A R 5 A TR0V = 4 1)
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A IR R &
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LKL SRR
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B, Eu 7 A 59 5 R 2059 1 50, AR E R KR
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Wkt E, HF H W2 74 Ba Al Sro #5447 7OHI/VTHE
ELLE —, 4341 10.282 820 ~ 0.282 939 [i] (#
50.282 876, n =15), eHI(DMHN + 3.2~ +7.4
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[ (31E 803 Ma) -

(3) BV S b DX e Hp 4T R 4 KL T BT A e
P i PR, HAT BRI O LSRR AE, S YR X 2ok
PET HE 415y, IR A KA R TR e T 2 1

=

Jlo
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FodsF, TE A E NIKITF 2| B &6 2 m X AT 5% I
FIAR G B, LA-ICP-MS 4 & U-Pb & 4=
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