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Fig. 1 Regional map of the Duolong deposit, Tibet(Wei Shaogang et al. , 2017a)
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1—Quaternary; 2— Upper Oligocene Kangtuo Formation; 3—Lower Cretaceous Meiritiecuo Formation; 4—Lower-Middle Jurassic Sewa

Formation; 5—Lower Jurassic Quse Formation; 6—Upper Triassic Riganpeicuo Formation; 7-—Early Cretaceous intermediate-acid

intrusion; 8—silicalite; 9—gabbro; 10— pillow basalt; 11—serpentinizated peridotite; 12—silicification cap; 13— controlled ore body scope;

14——conformity boundary; 15—unconformity boundary; 16—fault and number; 17—positon of mines; 18—alteration scope at surface; 19—

the ring structure of remote sensing image; 20— positon of samples
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Fig. 2 Field characteristics (a, b), and sample (¢, d) and microphotograph

(e, D) of the siliceous rocks in the Duolong deposit, Tibet
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Fig. 3 Chondrite-normalized (a) and North American shale-normalized (b) REE patterns of

siliceous rocks in the Duolong deposit, Tibet (Gromet et al. , 1984; McLenenan, 1989; Sun et al. , 1989)
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Table 1 Major element contents (%) of siliceous rocks in the Duolong deposit, Tibet
eSS SiO; | Al;O3 | CaO | Fe;O5 | KO | MgO | MnO | Na,O | P,Os | TiO; | LOI | &M A B C D
2015DL-50A | 90.78 | 1.62 | 2.55 | 0.40 | 0.27 | 0.50 | 0.05 | 0.19 | 0.03 | 0.12 | 2.40 | 98.91[49.40| 0.73 | 0.42 |0.80
2015DL-50B | 92. 80 | 1.66 1. 89 0. 47 0. 27 0.51 0. 04 0.21 0. 03 0.11 1.89 | 99.88 | 49.28 | 0.71 0.36 |0.78
2015DL-50C | 91.54 | 1.63 | 2.57 | 0.49 | 0.26 | 0.51 | 0.06 | 0.20 | 0.03 | 0.11 2.37 199.77 1 49.50 | 0.69 | 0.55 |0.77
2015DL-50D | 91.08 | 1.62 | 2.87 | 0.43 | 0.27 | 0.50 | 0.07 | 0.19 | 0.03 | 0.11 | 2.62 |99.79 [49.56| 0.71 | 0.64 |0.79
2015DL-50E | 90.99 | 1.63 | 2.81 0.48 | 0.27 | 0.50 | 0.06 | 0.18 | 0.02 | 0.11 2.54 199.59149.21| 0.69 | 0.55 |0.77
2015DL-50F | 91. 12 | 1.64 2. 60 0. 39 0.28 0. 50 0. 06 0. 20 0. 03 0.11 2.44 199.37 148.98 | 0.73 0.55 |0.81

i :A=Si/Al , B=Al/(Al+Fe+Mn), C= MnO/TiO; ;D= Al;O;3/(Al, O3 +Fe,03),
K2 AHSAVEREREBRLITERMETEIE (X107 ) KR
Table 2 Trace element contents of siliceous rocks (X 107%) the related parameters of REE elements in the Duolong deposit, Tibet
LB \Y4 Cr Mn Co Ni Cu Zn Th U Pb Nb Ta Zr Hf Rb Sr Cs
2015DL-50A| 8.84 |10.00| 516 4.06 | 21.1 | 30.0 | 13.2 | 1.00 | 0.26 | 5.29 | 2.32 | 0.15 | 23.1 | 0.55 | 10.1 | 31.9 | 0.42
2015DL-50B | 8.10 | 5.44 260 3.64 | 18.4 ] 26.2 | 11.4 | 1.03 | 0.27 | 4.97 | 2.24 | 0.14 | 21.9 | 0.57 | 10.3 | 24.1 | 0.40
2015DL-50C | 7.82 | 7.29 | 410 | 4.04 | 18.0 | 25.6 | 11.6 | 0.91 | 0.24 | 4.74 | 2.23 | 0.15 | 22.6 | 0.53 | 10.2 | 28.9 | 0.39
2015DL-50D | 8.41 | 7.41 393 | 4.04 | 20.3 | 26.4 | 11.9 | 1.11 | 0.26 | 4.85 | 2.67 | 0.17 | 24.5 | 0.54 | 11.9 | 36.4 | 0.49
2015DL-50E | 8.54 | 8.94 515 4.21 1 20.5 | 28.7 | 13.4 | 1.06 | 0.30 | 5.28 | 2.69 | 0.17 | 24.9 | 0.55 | 11.7 | 35.6 | 0.45
2015DL-50F | 8.54 | 7.83 | 407. 3.69 | 20.0 | 27.4 | 13.4 1 0.96 | 0.26 | 4.80 | 2.35 | 0.16 | 23.3 | 0.57 | 10.9 | 31.3 | 0.40
A 143.0] 127 1090 | 24.70| 81.3 | 56.0 | 76.3 | 7.60 | 2.07 |14.00|18.30| 1.60 |148.0| 4.50 108 382 | 1.23
B 0.06 | 0.06 | 0.38 | 0.16 | 0.24 | 0.49 | 0.16 | 0.13 | 0.13 | 0.36 | 0.13 | 0.10 | 0.16 | 0.12 | 0.10 | 0.08 | 0.35
JLE Ba La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Sc Y
2015DL-50A | 51.2 | 5.75 |12.80| 1.39 | 6.62 | 1.19 | 0.33 | 1.45 | 0.22 | 1.06 | 0.20 | 0.59 | 0.08 | 0.50 | 0.06 | 3.64 | 5.99
2015DL-50B | 55.1 | 5.55 [12.80| 1.39 | 5.75 | 1.27 | 0.33 | 1.34 | 0.19 | 1.10 | 0.21 | 0.52 | 0.08 | 0.51 | 0.07 | 2.95 | 5.49
2015DL-50C | 49.2 | 5.00 |12.10| 1.35 | 6.80 | 1.25 | 0.33 | 1.39 | 0.19 | 1.04 | 0.21 | 0.56 | 0.07 | 0.48 | 0.06 | 3.08 | 5.51
2015DL-50D | 54.3 | 5.93 |13.70| 1.53 | 6.60 | 1.35 | 0.33 | 1.53 | 0.20 | 1.16 | 0.23 | 0.55 | 0.08 | 0.52 | 0.06 | 3.26 | 6.57
2015DL-50E | 54.3 | 5.72 |14.10| 1.58 | 6.95 | 1.45 | 0.36 | 1.52 | 0.20 | 1.19 | 0.24 | 0.59 | 0.08 | 0.54 | 0.07 | 3.33 | 6.85
2015DL-50F | 49.5 | 5.49 |13.10| 1.42 | 6.29 | 1.30 | 0.32 | 1.38 | 0.20 | 1.10 | 0.22 | 0.56 | 0.07 | 0.44 | 0.06 | 3.61 | 6.23
A 463 28.7 1 6.17 | 7.23 |28.70| 6.90 | 1.13 | 5.90 | 0.90 | 4.03 | 1.03 | 2.90 | 0.25 | 2.57 | 0.82 | 16.0 |27.70
B 0.11 | 0.19 | 2.12 | 0.20 | 0.23 | 0.19 | 0.29 | 0.24 | 0.22 | 0.28 | 0.21 | 0.19 | 0.31 | 0.19 | 0.08 | 0.21 | 0.22
LREE/ (La/ (La/ (La/
JTLER La/Ce| V/Y |U/Th|Ni/Co|ZREE 0Eucn | 0Eusy | SEuan | 8Cesy | 8Cecn | 6Cean
HREE Yb)ex Yb)sn Yb) ax
2015DL-50A | 0.45 | 1.48 | 0.26 | 5.20 |32.24 6.75 8. 25 1. 08 0. 85 1.16 | 0.77 | 1.15 | 1.08 | 1.07 | 1.04
2015DL-50B | 0.43 | 1.48 | 0.26 | 5.05 |31.11 6. 74 7.81 1.03 0. 80 1.18 | 0.77 | 1.17 | 1.10 | 1.09 | 1.06
2015DL-50C | 0.41 | 1.42 | 0.26 | 4.46 |30.83 6.71 7.47 0.98 0.77 1.17 | 0.76 | 1.16 | 1.12 | 1.10 | 1.07
2015DL-50D | 0.43 | 1.28 | 0.23 | 5.02 | 33.77 6. 80 8. 18 1. 08 0. 84 1.07 | 0.70 | 1.06 | 1.09 | 1.08 | 1.04
2015DL-50E | 0.41 | 1.25 | 0.28 | 4.87 |34.59 6. 81 7.60 1. 00 0.78 1.13 ] 0.74 | 1.12 | 1.13 | 1.11 | 1.07
2015DL-50F | 0. 42 1.3 | 0.27 | 5.42 |31.95 6.93 8.95 1.18 0.92 1.12 | 0.73 | 1.11 | 1.12 | 1.11 | 1.08

TE:A— e n R £

[ ,1967);B— 0 R & % R4 (La/Yb) exn . 0Euen «0Cecn K (La/Yb) sx «0Eusy «0Cesn & (La/Yb) ax 0Euan .0Cean 4y

S R B 4 96 AL 35 TUA FRUMEAL (Gromet et al. , 1984) JHORE B A7 AR MELL (Sun et al. , 1989) K K F ¥ J5 K A T A b 4L La/Yb LG JEu 5

WAE K Ce SR {H.

R3 BRSEVERERE SIO RAE (%) HHE

Table 3 Si,O isotopic characteristics of siliceous rocks in the Duolong ore concentrating area, Tibet
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2015DL-50A

2015DL-50B
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1.0
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1.0
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5

1.0
20.5

1.0
20. 6

1.1
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Z(% B (Feng Caixia et al. , 2001; Feng Caixia,
2011;Murray et al. , 1990, 1994),
4.1 FAHESNRARE

fEFUE B o 2 4% HHTIA 0 vl REAAAE 4 A
P Y AR ) B AR A e DORR B A 5 il T AR

A s #9320 R B 5 #40K DAL R B CAdachi et al.

19865 Herzig, 1988). HF5¢ X fif i’ . Si/Al HAH
b 48.98~49. 56, % T 4l i 5 7 A 748 1k 3 [l (80 ~
1400) , 2= B & A7 % 2 Il U5 0 Joi T R 4 (Murray,
1994) s fEFUAE 1 AL O, L Fe, Oy L THO, 25 %6 31 Wr HIE
AR L 2 A 2 48 R AE H (Murray et al.
1990; Murray, 1994; Girty et al. , 1996), AL, 0,/
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(ALO;+Fe,O)H 0. 77~0. 81, B I X 31 F 7 o
A 1 A (<00 4) B R ¥ 7 s Bk A A0 L M
(0. 4~0.7) 4235 T K Fli il ek 55 10 LA s ¥ i
5B AF] Fe, O, /TiO,-AlL O, /(AL O, + Fe, O,) 11T
TR 590 el e P14 o ml LK B BF 58 X I ) 4%
SR N KRG D S U0 ER BE X J (0.5 ~ 0.9,
Murray, 1994), BF5E £ W, TiO, & & F 2 5k
PR A 5. T MnO U2 5k [ R P8 R 36 1Y
P o B Bl T A A i R i 0 0B BE A
MnO/ TiO, {5 — /N F 0. 5, 55 Fili ¢ 37 119 38 V¥ 7 i
VLAY B i 5 MnO/Ti0, {H K F 0. 5 (Sugisaki et
al. , 1982; Adachi et al. , 1986), £ J§ W 5% X i i
#+ MnO/TiO, HLAH A 0. 36 ~0. 64, 3 B A% [X i i 45
A REIE T B 1 2 T8 VE A ok WE AL . AL/ (AL
+Fe+Mn) W H B & 5 76 F 95K o0 BE B8R
177 358 15« 5 L5 A 2R G0 10 R WA A DG o 2 1) B Ak o
B B S H0 TR T AL/ (Al+-Fe+ Mn) Hfl
ANT 0. 4 PGB R T 0. 4 DU B Sy A ) 1 )
S (Bostrom et al. , 1973) ; #& /0 M5 158, A X
REFRA I AL/ AL+ Fe+ Mn) H {2l 0. 69~0.75,
VAT F 1 O U 4 T A A A B ALLFe-Mn = ffy
P B 4D b s B 5T DX 0T 1) 480 0 38 9 AEE W L T
A X (Mamoru et al., 1986; Yamamoto,
1987),

M 4= 0 2 B 5% A 0T TR R BE 0 R4 R B
F S B R o0 3R A B R R T W I K P R
F e E . RO A U5 B I K Ll A5 UKL v gk R R
+ oo & sk A P A 1T R AR O T U BT
PR IR (4 % 0 B2 BE (Ding Lin et al. , 1995), B
5% 3% B B BRI 0 RE B LT Y Ce 5 500 1
fiE ,0Ce fli ] 0. 30. 13, La/Ce {4 3. 55 K VL4 H
FAREAE Jy 0. 60. 13, La/Ce iy 2~3; Kt i1 Z A

MAE M 1.0940. 25,La/Ce {i=1. 0(Murray et al. ,
19905 Murray, 1994) ; B 58 X it Jit %5 Cesn 0Cecn
{E 43 KBt 91 4 6Ce i, La/Ce {3 0. 41 ~0. 45,
BN KB GIREEEFE (3 2) . Murray(1994) ¥8
TP PR RE A 19 Lasy/CesnfH™>3. 5 Hil 6Cesy
SFYIME N 0. 305 KRBG I % 09 E BT Y Lasy/Ces {8
25T 0.5~0. 15 Fl 62 57 % A U] 5 200 1E 5+
L H 0Cean FRIMEAAL N 0. 79~1. 54, R H 5K
i 171 2 22 18] 8 J8 kB2 1Y Lasy/Cesn HN 2~3.
EN IR i =ib] LaSN/CeSN{Ej? 0.86~0. 9575|Z
0,90, $ 30 K fili i1 % i o1 e Y0 W4 5 BIF 5% 3% B TR
Prrp Cesn/0Cesn fH 5 TR BT A & o K il 30 % ik 5T
A Cesn/0CesnH N 0. 93~1. 09, K VEZL M At oL A
1) Cesx/0Cesy fH Ny 0. 58, ¥ H 4 i 5T & 19 Cess/
SCesn B A 0. 295 BAK b, KRl 20 % 9] 8 v 3R 555, 1
KA 0Cesn 575 AN B 12 3] 18 3 671 5 8 (Gromet
et al. , 1984; Murray et al. , 1990; Murray, 1994;
Girty et al. . 1996), 1M £ Je it BT & Cesv/0Cesy H
N 0. 77~0. 88,451 KAl i L i i & Cesn/0Cesy
. 0Cesn 1059 & 45 - W A X 6E 5T 25 T 1 F K Bl
i 2 4 R # 3E 3R 8% (Ding Lin et al. , 1995),
WA S FRRAE T ZR LG (B REAR 47 3 Sz e SR 25 R Y
B . B, BT IROK DR R B DR 2
AR E & U W HOKIURE o U/ Th lefE > 1.1
IKALIUR A U/ Th H A <<1(Rona, 1978), 55X
i Ba ) UM Th{d & U/Th WA W% 1, /] &
U/Th [ fH 2 0.23 ~0. 28, J& T /K W UT R 4 1y i
Fl. it ER Cu.Co Ml Ni fE1F B8 S Bt oK Ut
R LA AR HOK TURR W) A X & 5% Ca #1 NI, H
Ni/Co HfEH/NTF 3.613(Crerar et al. , 1982), W 5%
AL A SHre oo R F A L. Cu A NI 9 & 5
ZBY B R 4. 46 1 5. 42 (3 2), FHIHF I X AE IR
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Fig. 4 The environment discrimination diagrams of siliceous rocks in the Duolong ore concentrating area, Tibet

(Murray et al. , 1990; Girty et al. , 1996)
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rel AR o T L 7/ B LN U R S E T e
1 V/Y HAHF- 2R 1. 96, 7 g 6k B F RV 4
Hh R A 0 43 ) R 4. 33 Fil 5. 8(Murray, 1994) , #f
FXEEFA V/Y WAEA 1.25~1.48, 5 Kl &
REJ #4520 .
4.2 YIRRBESHBERK

£ Rk T SIO, &l 92. 83 % ~93. 97 %, Uit
A o L B Wy AL R, R R A0S O
(B 20 Hr 2 A7 1 7k J K U5 (Feng Caixia, 2011), i
JR ) 8% St E AT LA B S5 1 DUBUIAR B L A TR IR
JEE (9 7K 23 0 BLAS [ 1 5 Mg ik vk B8 0 A ) 62 3R 2
BIG » FE S AT Fli  F) 3 TAF Hb DX U AR A IO AT S B 07 S
(B s FE VR s b BT KRR 45 4500 VIS AR TR B
R B RE AR 8 A BT Y 1R RE LA BT IS S A Tl S AT
th B A X G DT R A KL W A R N A IR 8% ST E
(Zhuang Longchi et al. , 1997), W38 30, R FF
BE VU RE A 070 ST —0. 6%0~0. 8%, F-H{H Ny
0. 1690 P MG PR 55 UUAR W RE A 07 Si 2 0. 100~
0. 6%0, - {H A 0. 4%, 3% 8 30 35 UTFR 19 i T A
8 Sich — 0.35%0 ~ 3. 4%, F- ¥ {H A 1. 3% (Ding
Tiping et al. , 1988; Song Tianrui et al. , 1989;
Ding Lin et al. , 1995), A [a] A9 fe 5 7 5 £7 9
AR 6% Si{f (Douthitt, 1982) , 4 ¥y i B ik i
O ST A AR TE B — 1. 1%~ 1. 7%, AR s
A A 8 STE N 1. 1%~ 1. 4%, KI5
FRURE A 0% Si (B H — 1. 5%0~0. 8%0, i Fr3d i v
FROYR AR AT BE Y 6% Si A — 0. 2%0~0. 3%, K % &
— AL PR RE A 0% ST R —0. 5%~ —0. 4%,
PRAR IR RAERTTIEW A 6% Si fH o — 3. 4% ~0. 2%,
A R 32 TR TS i J5T 4 1 07 S 2l — 0. 6%
~—0. 1% BUAR M T R AW 147 E BT VE P 1 07 Si
HH—3.1% ~ —0. 4%, (Jiang et al. , 1994; Ding
Lin et al. , 1995; Ding Tiping et al. , 1988; Feng
Caixia, 2011), A9 5 B &k BT 5 1) 0™ Si A 28 6 3
R ST, — 1 A%~ 1. 7%, FL b ot i
&SIl 7E — 0. 6%0 ~ 0. 8%, ik T £+ I 3 35 Fl 7E —
1190~ 1. 7%05 R B A= A B im 3 83 19 1k 2 60 T 46
Wy PR ST 0 St JE [ Y Hh Rl A 3L 07 Si(E
0. 05k Ll Mg % — fb 2 PUBLRE B A 19 0% Si fH o —
0. 4%0~—0. 5% AL B 2 A REAL 1 = 5 TR
{1y % A1 285 4% 55 28 AR B R B 1Y 0% ST R 2. 4%
~ 3. 4%, ( Douthitt, 1982; Clayton, 1986; Ding
Tiping et al. , 1988; Song Tianrui et al. , 1989),
ZRRET AR SN 1. 0% ~1. 1%, (% 4, A

5) o G3 A7 TE A ) B IR R SO 1) ) A7 3% 2 B TRl A
55 S AR i K s — Ak o DU AR A B B
AN S 55 T i ) A AT BRI I S A
B RE BT SRR B TR (—0. 35%0~3. 4%0) 5
A DR TR A C— 1. 1% ~ 1. 7%0) B 43 A 3 FRLAR
T BRI R K b A AR S R G

M 2 520 il o 1) 4 ) 2 3R R & AR
EEA 0" O B N 17. 0% ~ 22. 1%, 38 A% il I ik o
HOBOMER 12. 0% ~20. 3%, 3 16.17%,, H
SEARS PR e 9 S AN [ L 67 O (A — 4 i
ZE L 6O (A 16. 7% ~ 17. 7%, Tk AL % BR 3
13, 9% ~ 20. 3%, fit AL Kt #JE 6 O {H K
12. 0%0~17. 4%0. & BT k& A1 5 0" O {54 11. 6% ~
21. 0%, ( Douthitt, 1982; 1986
Tiping et al. , 1988; Song Tianrui et al. , 1989),
AN 1) B R A e I ) A 0% O B A R AE AN T - ok
B A 0 O R 8.3% ~ 11. 2%, F 4 K
9. 0%0; A R AT & 6" O {4 11. 2%, ~ 16. 4%0. ¥
o 1300~ 14%0s RORAE AT IR 61 O fEH A 12. 2000~
23.6%0 5 1M J] A A & 0" O fEH A 13%0 ~ 36%0, -1y
2290 AR HEAT 55 6" O {2l 10. 3%0~12. 5%, F
By 12060 BUAVE I A b ol T 0 S5 A 45 R AE ]
A5 B R R AT R 01 O N 19. 3%, ~ 21, 8%,
¥4 20.45%, (Ding Tiping et al., 1988; Song
Tianrui et al. , 1989; Peng Jun et al. , 1995), £
WAk a1 0 O {H R 20. 3%0~ 20. 8%, A X K §h
(4 0" O {85 A AR R A BT WY S AN [ L 42200 m] BE 1Y
JE AR R BTA Y 6% O {8 5 IF HL5 KA 3% 728 5T A 3k
AR e 7 S b A WY ) 22 391 T A A TE RO AR
LY 0" O (EIE BN L [ 5 BUA A 9 AR IR A7 2%
e . RW Z e ik a5 PE — R R IR R R e
¥ #E (Sun Dongli et al. , 1991; Feng Ye et al. ,
2006. ;Cao Shenghua et al. , 2008) J & 41 7= WL Hb 5
FRAE G BT IS 7R 5 B R o 25 5 4 s 14 2) A
— 3,

A8k 5T 1 R AL 27 R AE S SiL O [R)2 2R A
SE 25 T ik B DURR PR B8 g KB i % w0 N T BE 2 )
— RIS n AT P B R BT b — ok P (Li
Qiusheng et al. , 1996), B g ¥ it (You Zaiping,
1998) . B [ T = 1 ir 42 ¥ (Deng Wanming et
al. , 1987) 55 A [F] T B iof A 1) s ¢ 2 TG 7k S3 o 4k
Jo o B AR LA v B AR 2 A — R S i L O 5L B
A3 9k F B Yt B (Feng Ye et al. , 2006; Feng
Caixia, 2011) ., AT AR K AW A AL

Clayton, Ding
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Fig. 5 The Si and O isotope composition of different genesis siliceous rocks

(Knauth et al. , 1978; Clayton, 1986 ;Francois, 1988; Jiang et al. , 1994; Peng Jun et al. , 1995)

U8 AR R BT SRR AL AR 5 WA T T AR 2 4
M 2 )= (B 1, B 2) . Z e Xz o0 A i
PR A S LER R 112. 6~128. 7 Ma(Qu Xiaoming
et al. , 2006; LiJ X et al. , 2011, 2013, 2016; Li
X Ketal, 2017; Zhu D C et al. , 2015, Wei S G
et al. » 2017a) . % HUIRELL K 1li%a 2 105. 7~118. 5
Ma(Li J X et al. , 2011, 2016; Wang Qin et al. ,
2015; Sun Jia, 2015; Wei SG et al. , 2017b) , FEHH
Z Je ik i T AR W O b e AR 2 A — L g R
32 DR BT BR AL 27 R AR 95 s AR W R B R B
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~0.81,V/Y i} 1.25~1.48; SREE {& }y 30. 83
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(2) £ T Bk T #r 0% Sips 25 %0 fH A 1. 0% ~
1. 1%0+6" Oy svow %o h 20. 3%, ~20. 8%, W £ Jp
B JBT 2 A U il B85 R DT RRUR 1 it 24 1 A e TR i
Fig =

O LEE NN Z Ik BUE T T Ak %
L L O B BT R AR E PR A
R Wity 30 G U S5 9 A 0 TR e 5 5 7 g 5 B
PR ST R AR 2 i — B S A R ) Ak T (il 25 TR
B BEO ) — RSP AT A A 1 ARF w3 Dok 3 4 04 R 58
MG .

Bift - S oY R R B 2 A TR UL 7Y R
Bl Jay B M TR BA 2% 2 10 TR O 7 B A A A o
251 (0 10 SOt I DS I Kt o S o v
O SR 2 e 4 7 B R S T I 6 3 = A
UIAEAE ity 73 B D00 3 3 7 v B2 B 119 DR 3 B3 » o ) J
T FE 7% 2 DTG A 1 2 Hh AP L

References

Adachi M, Yamamoto K, Suigiski R. 1986. Hydrothermal chert
and associated siliceous rocks from the Northern Pacific: Their
geological significance an indication of ocean ridge activity.
Sedimentary Geology, 47: 125~148.

Baxter A T, Aitchison J C, Zyabrev S V. 2009. Radiolarian age
constraints on Mesotethyan ocean evolution, and their
implications for development of the Bangong-Nujiang suture,
Tibet. Journal of the Geological Society, 166(7): 689~694.

Barrett T J. 1982. Stratinraphy and sedimentology of Jurassic
bedded chert overlying ophiolites in the north Apennines, Italy.
Sedimentology, 29: 289~317

Bostrom K, Kraaemer T, Gartner S. 1973. Provoenance and
accumulation rates of opaline silica, Ti, Fe, Mn, Cu, Ni, and
Co in Pacific pelagic sediments. Chemical Geology. 11:. 132
~148.

Cao Shenghua, Xiao Xiaolin, Ouyang Kegui. 2008. Renew-
establishment of the Jurassic Mugagangri groups and its
geological significance on the western side of the Bangonghu-
Nujiang suture zone . Acta Sedimentologica Sinica, 26(4): 559
~564 (in Chinese with English abstract).

Chen Huaan, Zhu Xiangping, Ma Dongfang, Huang Hanxiao, Li
Guangming, Li Yubin, Li Yuchang, Wei LuJie, Liu
Chaogiang. 2013. Geochronology and Geochemisitry of the



o BT

S
436 http://www. geojournals. cn/dzxb/ch/index. aspx

2019 4

bolong Porphyry Cu-Au deposit, Tibet and its mineralizing
significance. Acta Geologica Sinica, 87(10): 1~19 (in Chinese
with English abstract).

Clayton R N, Mayeda T K. 1963. The use of bromine pentafluoride
in the extraction of oxygen from oxides and silicates for isotopic
analysis. Geochimica Et Cosmochimica Acta, 27(1): 43~52.

Clayton R N. 1986. High temperature isotope effects in the early
solar system. Reviews in Mineralogy, 16(6): 129~140.

Crerar D A, Namson J, So Chyi M, W illiam S L. and Feigenson M
D. 1982. Manganiferous chert of the Franciscan assemblage: 1.
General geology, ancient and modern analogues and im
plications for hydrothermal convection at oceanic spreading
centers. Econ. Geol. , 77(3): 519~540.

Deng Wanming and Wang Fangguo. 1987. Bangonghu-Nujiang
ophiolite in North Tibet. Wang Xibing. Xizang ( Tibet)
ophiolite. Beijing: Geol. Pub. House. 138~214 (in Chinese).

Dewey ] F, Shackleton R M, Chang C, Sun Y. 1988. The tectonic
evolution of the Tibetan plateau. Philos. Trans. R. Soc. ,
London A, 327 379~413.

Ding Tiping, Wan Defang, Li Jincheng, Jiang Shaoyong, Song
Hebing, Li Yanhe, Liu Zhijian. 1988. The analytic method of
silicon isotopes and its geological application. Mineral Deposits,
7(4): 90~95 (in Chinese with English abstract).

Ding Lin, Zhong Dalai. 1995. Characteristics of rare earth elements
and Ce anomaly of chert from palaeo-Tethys in Changning
Menglian belt, western Yunnan. Science in China (Ser. B), 25
(1): 93~100 (in Chinese with English abstract).

Douthitt C B. 1982. The geochemistry of the stable isotopes of
silicon. Geochimica Et Cosmochimica Acta, 46 (8). 1449
~1458.

Fang Xiang, Tang Juxing, Song Yang, Yang Chao, Ding Shuai,
Wang Yiyun, Wang Qin, Sun Xingguo, Li Yubin, Wei Lujie,
Zhang Zhi, Yang Huanhuan Gao Ke, Tang Pan. 2015.
Formation Epoch of the South Tiegelong Supelarge Epithermal
Cu (Au-Ag) Deposit in Tibet and Its Geological Implications.
Acta Geoscientica Sinica. 36(2): 168~ 176 (in Chinese with
English abstract).

Feng Caixia. 2011. Geochemical characteristics and sedimentary
environment of siliceous rocks of Gerze area in western Bangong
Co-Nujiang suture zone, Tibet. Mineral deposits, 30(5). 773
~786 (in Chinese with English abstract).

Feng Caixia, Liu Jiajun. 2001. The Investive Actuslity and
Mineralization Significance of Cherts. World geology, 20(2):
119~123 (in Chinese with English abstract).

Feng Ye, Liao Liugen, Xu Ping. 2006. The geological
characteristics and the forming time of ophiolites in the region
of the Bangong Lake, T ibet. Resource Survey &
Environment, 26 (3): 185 ~ 192 (in Chinese with English
abstract).

Robert F. 1988. Carbon and oxygen isotope variations in
precambrian cherts. Geochimica Et Cosmochimica Acta, 52
(6): 1473~1478.

Girty G H, Ridge D L, Knaack C, Johnson D, Al-Riyami R K.
1996. Provenance and depositional setting of paleozoic chert and
argillite, sierra nevada, california. Journal of Sedimentary
Research,66(1): 107~118.

Gromet L. P, Dymek R F, Haskin L A. 1984. The “ North
American shale composite”: Its compilation, major and trace
element characteristics. Geochimica et Cosmochimica Acta, 48
(12): 2469~ 2482.

Herzig P M. 1988. Hydrothermal silica chimney fielding the
Galapagos Spreading Center at 860W. Earth and Planet ary
Science Letter, 89(1): 28~1 320.

Huang Guicheng, Xu Deming, Lei Yijun, Li Lijuan. 2010.
Characteristics and geological implications of chert associated
with ophiolite in southwestern Tibet. Geology in China, 37(1):
101~109 (in Chinese with English abstract).

Jiang SY, Palmer M R, Ding T P, Wan D. 1994. Silicon isotope
geochemistry of the Sullivan Pb-Zn deposit, Canada: a

preliminary study. econ geol. Economic Geology, 89(7): 1623
~1629.

Kapp P, Yin A, Manning C E, Harrison T M, Taylor M H. 2003.
Tectonic evolution of the early Mesozoic blue schist-bearing
Qiangtang metamorphic belt, central Tibet. Tectonics 22,
1043. doi: 10.1029/2002TC001383.

Kapp P, Yin A, Harrison T M, Ding L. 2005. Cretaceous-Tertiary
shortening, basin development, and volcanism in central Tibet.
Geological Society of America Bulletin 117 865~878.

Kapp P, DeCelles P G, Gehrels G E, Heizler M, Ding L. 2007.
Geological records of the Lhasa-Qiangtang and Indo-Asian
collisions in the Nima area of central Tibet. Geological Society
of America Bulletin 119 917~932.

Knauth L P, Lowe D R. 1978. Oxygen isotope geochemistry of
cherts from the onverwacht group (3. 4 billion years):
transvaal, south africa, with implications for secular variations
in the isotopic composition of cherts. Earth &. Planetary
Science Letters, 41(2): 209~222.

Li Jinxiang, Li Guangming, Qin Kezhang, and Xiao Bo. 2008.
Geochemistry Of porphyries and volcanic rocks and ore-forming
geochronology of Duobuza gold-rich porphyry copper deposit in
Bangonghu Belt, Tibet: Constraints on metallogenic tectonic
settings. Acta Petrologica, 24(3): 531~543 (in Chinese with
English abstract).

LiJ] X, QnK Z, Li G M, Xiao B, , Zhao J] X, Cao M J, Chen L.
2013. Petrogenesis of ore-bearing porphyries from the Duolong
porphyry Cu-Au deposit, central Tibet: evidence from U-Pb
geochronology, petrochemistry and Sr-Nd-Hf-O isotope
characteristics. Lithos 160~161; 216~227.

Li]J X, Qin K Z, Li G M, Richards J P, Zhao J X, Cao M J. 2014,
Geochronology, geochemistry, and zircon Hf isotopic
compositions of Mesozoic intermediate-felsic intrusions in
central Tibet: Petrogenetic and tectonic implications. Lithos.
198~199. 77~91.

LiJ] X, Qin K Z, Li G M, Xiao B, Zhao ] X, Chen L. 2016,
Petrogenesis of Cretaceous igneous rocks from the Duolong
porphyry Cu-Au deposit, central Tibet: Evidence from zircon
U-Pb geochronology, petrochemistry and SrNd-Pb-Hf isotope
characteristics: Geological Journal, 51(2) . 285~307.

Li Qiusheng and Wang Jianping. 1996. The geological characteristic
of ophiolite melange of Dingqing-Nujiang in the eastern of Tibet

Zhang Q, ed. T he ophiolite and geodynamics research.
Beijing: Geol. Pub. House. 195~198 (in Chinese).

Li X K, LiC, Sun Z M, Wang M. 2017. Origin and tectonic setting
of the giant Duolong Cu-Au deposit, South Qiangtang Terrane,
Tibet: Evidence from geochronology and geochemistry of Early
Cretaceous intrusive rocks: Ore Geology Reviews, 80; 61~78.

Mamoru Adachi, Koshi Yamamoto, Ryuichi Sugisaki. 1986.
Hydrothermal chert and associated siliceous rocks from the
northern Pacific their geological significance as indication od
ocean ridge activity. Sedimentary Geology, 47 (1~ 2). 125
~148.

MclLennan S M. 1989. Rare earth elements in sedimentary rocks:
influence of provenance and sedimentary processes. Reviews in
Mineralogy, 21(8): 169~200.

Murray R W, BuchholtzT B M R, Jones D L, Gerlach D C, Russ G
P 1. 1990. Rare earth elements as indicators of different marine
depositional environments in chert and shale. Geology, 18
(3): 268.

Murray R W. 1994, Chemical criteria to identify the depositional
environment of chert: general principles and applications.
Sedimentary Geology, 90(3~4): 213~232.

Peng Jun, Xia Wenjie, Yi Hai. 1995. Silicon and oxygen isotopic
compositions and origin of Late Precambrian bedded cherts in
western Hunan. Geological Review, 41 (1): 34 ~ 41 (in
Chinese with English abstract).

Qu Xiaoming, Xin Hongbo. 2006. Ages an tectonic environment of
the Bangong Co porphyry copper belt in western Tibet, China.
Geological Bulletin of China, 25(7): 792~799 (in Chinese with



%2

FU S TR e R KRR BT & A R Si-O [ {3 38 FRAIE K H A 78 5 X 437

English abstract).

Rona P A. 1978. Criteria for recogn ition of hydrothermal mineral
deposits in ocean crust. Econ. Geol. , 73(2);: 135~160.

She Hongquan, Li Jinwen., Ma Dongfang, Li Guangming, Zhang
Dequan, Feng Chengyou, Qu Wenjun and Pan Guitang. 2009.
Molybdenite Re-Os and SHRIMP zircon U-Pb dating of
Duobuza porphyry copper deposit in Tibet and its geological
implications. Mineral deposits, 28(6): 737~ 746 (in Chinese
with English abstract).

Shi R D. 2007. SHRIMP dating of the Bangong Lake SSZ-type
ophiolite: Constraints on the closure time of ocean in the
Bangong Lake-Nujiang River, northwestern Tibet. Chinese
Science Bulletin, 52(7): 936~941.

Song Tianrui, Ding Tiping. 1989. The new attempt of application
the silicon isotope (§30Si) of cherts to the facies analysis.
Chinese Science Bulletin, 34(18): 1408 ~1411 (in Chinese with
English abstract).

Sugisaki R, Yamamoto K, Adachi M. 1982. Triassic bedded cherts
in central japan are not pelagic. Nature, 298 (5875): 644
~647.

Sun Dongli, Xu Juntao, Wang Yujing, Yang Qun. 1991.
Stratigraphy and Paleontology of Triassic, Jurassic and
Cretaceous in the Ritu Area, (Xizang). Nan jing: Nanjing
University Press. 1~210 (in Chinese).

Sun Jia. 2015. Magmatism and Metallogenesis at Duolong Ore
District, Tibet. A Dissertation Submitted to China University
of Geosciences for Doctoral Degree, Beijing, 1 ~ 199 (in
Chinese with English abstract).

Sun S'S, McDonough W E. 1989. Chemical and isotopic systematics
of oceanic basalts: implications for mantle composition and
processes. Geological Society London Special Publications, 42
(1): 313~345.

Tang Juxing, Sun Xingguo, Ding Shuai, Wang Qin, Wang Yiyun,
Yang Chao, Chen Hongqi, Li Yanbo, Li Yubin, Wei Lujie,
Zhang Zhi, Song Junlong Yang Huanhuan, Duan Jilin, Gao
Ke, Fang Xiang, Tan Jiangyun. 2014. Discovery of the
Epithermal Deposit of Cu ( Au-Ag) in the Duolong Ore
Concentrating Area, Tibet. Acta Geoscientica Sinica, 35(1): 6
~10 (in Chinese with English abstract).

Tang Juxing, Song Yang, Wang Qin, Lin bin, Yang Chao, Guo
Na, Yang Huanhuan., Wang Yiyun., Gao Ke, Ding Shuai,
Zhang Zhi, Duan Jilin, Chen Hongqi, Feng Jun, Liu Zhibo, Su
Dengkui, Wei Shaogang, He Wen, Song Junlong, Li Yanbo,
Wei Lu Jie. 2016. Geological Characteristics and Exploration
Model of the Tiegelongnan Cu (Au-Ag) Deposit: The First Ten
Million Tons Metal Resources of a Porphyry-epithermal Deposit
in Tibet. Acta Geoscientica Sinica, 37 (6): 663 ~ 690 (in
Chinese with English abstract).

Tada R. 1991. Origin of rhythmical dedding in Middle Miocene
siliceous rocks of the Onnagawa Formation, northern Japan. ]
Sediment Petrol, 61: 1123~1145.

Wang Qin, Tang Juxing. Fang Xiang, Lin Bin, Song Yang, Wang
Yiyun., Yang Huanhuan, Yang Chao, Li Yanbo, Wei Lujie,
Feng Jun, Li Li. 2015. Petrogenetic setting of andsites in
Rongna ore block, Tiegelong Cu (Au-Ag) deposit, Duolong ore
concentration area, Tibet: Evidence {rom zircon U-Pb LA-ICP-
MS dating and petrogeochemistry of andsites. Geology in
China, 42(5): 1324~1336 (in Chinese with English abstract).

Wei Shaogang, Song Yang, Tang Juxing, Feng Jun, Li Yanbo, Gao

Ke, Hou Lin. 2016. Geochronology, geochemistry and
petrogenesis of quartz diorite porphyrite from the Sena copper
(gold) deposit, Tibet. Geology in China. 43(6): 1894~1912
(in Chinese with English abstract).

Wei Shaogang, Tang Juxing, Song Yang, Liu Zhibo, Wang Qin,

Lin bin, Wang Yiyun., Feng Jun, Yang Huanhuan, Feng Jun.
2017a. Zircons LA-MC-ICP-MS U-Pb Ages, Petrochemical,
Petrological and its significance of the potassic monzonitic
granite porphyry from the Duolong ore-concentrated district,
Gaize county, Xizang(Tibet). Geological Review, 63(1). 189

~206 (in Chinese with English abstract).

Wei Shaogang, Tang Juxing, Song Yang, Liu Zhibo, Wang Qin,
Lin Bin, He Wen, Feng Jun. 2017b. Petrogenesis, Zircon U-
Pb Geochronology and Sr-Nd-Hf Isotopes of the Mid-acidic
Volcanic Rocks from the Duolong deposit in the Bangonghu-
Nujiang suture zone, Tibet, and Its tectonic Significance. Acta
Geologica Sinica, 91(1): 132~ 150 (in Chinese with English
abstract).

Wei SG, Tang ] X, Song Y, Liu Z B, Feng J, Li Y B. 2017a,
Early Cretaceous bimodal volcanism in the Duolong Cu mining
district, western Tibet: Record of slab breakoff that triggered
ca. 108~113 Ma magmatism in the western Qiangtang terrane.
Journal of Asian Earth Sciences,138: 588~607 .

Wei S G, Song Y, Tang J X, Liu Z B, Wang Q. Lin B, Feng J,
Hou L, Danzhen W X. 2017b. Geochronology, geochemistry,
Sr-Nd-Hf isotopic compositions, and petrogenetic and tectonic
implications of Early Cretaceous intrusions associated with the
Duolong porphyry-epithermal Cu-Au deposit, central Tibet,
International Geology Review, DOI: 10.1080/00206814. 2017.
1369178.

Xin Hongbo, Qu Xiaoming, Wang Ruijiang, Liu Hongfei, Zhao
Yuanyi and Huang Wei. 2009. Geochemistry and Pb , Sr , Nd
isotopic features of ore-bearing porphyries in Bangong Lake
porphyry copper belt , western Tibet. Mineral deposits, 28
(6): 785~792 (in Chinese with English abstract).

Xu Rongke, Zheng Youye, Feng Qinglai, Wei Junhao, Zhang
Xiang, Liang Shan, Zhang Gangyang, Ma Guotao, Pang
Yingchun. 2009. Radiolarian Chert and Island-Arc Volcanic
Rocks in Xiapugou Tibet; Records of Neo-Tethys Intra-Oceanic
Subduction System? Earth Science-Journal of China University
of Geosciences, 34 (6): 884 ~ 894 (in Chinese with English
abstract).

Xu Wei, Hu Peiyuan, Wang Ming, Chen Jingwen, Zhang Tianyu,
Li Xin. 2016. Yangiang Ling ophiolitic remnants has been
discovered in Duolong ore concentration area, Gérzé County,
Tibet. Geological Bulletin of China, 35(5); 642~647.

Yamamoto K. 1987. Geochemical characteristics and depositional
environments of cherts and associated rocks in the Franciscan
and Shimanto Terranes. Sedimentary Geology, 52(1~2): 65~
108.

Yin A, Harrison TM. 2000. Geological evolution of the Himalayan-
Tibetan orogen. Annual Review of Earth and Planetary
Sciences 28: 211~280.

Yin] X, XuJ T, Liu C J, Li H. 1988, The tibetan plateau:
regional stratigraphic context and previous work. Philosophical
Transactions of the Royal Society of London, 327 (1594): 5
~52.

You Zaiping. 1998. *° Ar-*" Ar geochronology of ophiolite melange in
Dingqing, T ibet. Xizang Geology, (2): 24~ 30 (in Chinese
with English abstract).

Zhang Limin, Li Yongjun, to Kun Peng, Sun Yong, Wang Junnian.
2016, Geochemical characeristics and depositional environment
of the Silicalite from the Darbut Phiolitic Mélange zone in North
Xinjiang. Northwestern Geology, 49(2): 70~ 83 (in Chinese
with English abstract).

Zhu Dicheng, Pan Guitang, Mo Xuanxue, Wang Liquan, Zhao
Zhidan, Liao Zhong li, Geng Quanru, Dong Guochen. 2006.
Identification of the Mesozoic OIB-type basalts in central
Qinghai-Tibetan Plateau: geochronology, geochemistry and
their tectonic setting. Acta Geol. Sinica 80(9); 1312~1328 (in
Chinese with English abstract).

Zhuang Longchi, Zheng Lan, Chen Wenfang. 1997. Genesis of the
silicalites in Huangchang Realgar ore district, Shimen, Hunan
province. Geology and Mineral Resources of South China. 2; 51
~53 (in Chinese with English abstract).

2 % X #

WEAE, MRk, BRIHTE . 2008, PEAM —RITLEE G W6 Bk Y



o BT

438 http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2019 4§

2RI < BB B e R B X
~564.

WRaed, Sl . SR, B, 260, FEH, FEE, DE

A, XURISE. 2013, PG e B 4 0 RS BE 24 4R AR 2
AL ZE R AR RO 8 3. MR, 87(10): 1~19.

X, E£J7E. 1987, BACPEA M — RILHE S A F Ak, 7O e
g, At B . 138~214.

T, DT BRI U OREM, AREE, XA IR, 1988,
i ) A5 28 0 oy i B HC b S5 R . T R ML, 7(4) 0 90~95.
TR BPORFR. 19950 T T AR BRI R LA AR 0T
O S AR, R ER . AFE R R R, 25(1): 9

~100.

il EH, K. . T, EE=, B8, XE, Z2E#,

LA, BRER, R, E, BB 2015, 1 5ECk M e T EE K
zﬂ&ﬁkﬁhﬁﬂmﬁﬁ]<éri‘%E>ﬁTH‘<ﬂ@ﬁ25&iHﬂ‘4’E&Ei&ﬁﬁ%ﬁ>‘(. Hb
R, 36(2): 168~176.

R A, 2011, BEAS W) — A& VL4 A4 74 B o0 6k T
DU EE. & R . 30(5) . 773~786.
R, XIKZE. 2001, fEFUA AT IR B H o 25 . 7 b

B, 20(2); 119~123,

e, BEFSHL, AT, 2006, TE FECHE A 0 i SR 2t 5 AR AR BB B
. WIERE 5385, 26(3): 185~192.

HERR, RAEIT, B, ZEWNAE. 2010, Y EE P RS i Ak R
POk B R E B b B R S, R T, 37(1) 0 101~109.
AR, ZOLU], FEE, Y. 2008, BEAWI 2 NI E 4 BEA R
R BE A K L2 09 3R AL 2 R AE S5 AR X B 4 3 5 5% 1 1

2. A FEM, 24(3) . 531~543.

kA, FHEE. 1996, FOMURTE T 7 — & VLM SRR 24 5 1 10
FROE. L. 9k, 4w, deSA 5Bk S E0hoE. dbat. MR
. 195~198.

W, JICA, PrigE. 1995, 7 WA € R 20 2 R Rk T A R AR
BLR AL SR 5B, W BTIRF, 41(1) . 34~41.

Hiwe s, 2k . 2006, GEUPE B W1 BE A A0 A A8 B AR 5 e
T RE PRI MBI AL . 25(7): 792~799.

REA I DIRIT 206, R84, F BUK L S0 W R 3.
2009. 5 8 £ K 2% BE 2 4 0 K 88 81 57 Re-Os Fl 45 /1 U-Pb
SHRIMP {4 F i J5 & SC. 57 AR b 5, 28(6) : 737~746.

RRGE, THF. 1989, FEJFA b i E [7] A2 F (0°° SO K i T UL
ST K. B AEiE AR, 34(18) : 1408~1411.

NGRS, R, ERG. B 1991, PEEKH LXK =& kY
2 VHELME R AEY . AR MAURE AL, 1~210.
M. 2015, VHIKZ e w46 XA 3R 5 o AR T . (L2440

. dent: PE MR R LS. 1~199.

JEA26, VL T, E8). E2 2, BB, BReit, 220, &

KM, BER. K&, RERE. BRI, Bk, &5, i,

VLA ik, 26 (4) . 559

L ERAL A AE B

=

VL. 2014, VOZ R0 4R X K BV A TR A T B 4 (4 4D
W IR, #hER2AHR . 35(1): 6~10.

JEHXG, K. 8. M. B8, I, 5, Bk, EL A &
BT 0, SRR, BEEHE, BRZCE. EEm, BE, XHH.
A, BOSC, KRR, ZEEN. DA, 2016, VUK g
A ) ™ R | TR A1E % 480 A 80— G 3 o 491 i % B
— R BRI A R . M ER 2. 37(6) ¢ 663~690.

VEZR I, YL/, 3 U ). 2016, JidL 2 8 7 X SR TR B 2 4 7 4R 0 58
T 14 5 B . o [ Mb . 43(5) 1599 — 1612,

T8y, M, . M, R, EEE BUOK, B, 22,

LB A, A5, 2015, P2 e 0 AR X A e AR (4
BT IR B2 1L 5 BUA 5. Ok B Sk A U-Pb 4% 5
A ER AL B RS, P E T, 42(5) : 1324~1336.

Fw, R, A%, &0, W, B, Bk 2016, P9 A
TR (B 1 R A 3 I By 8 AR AR 2 b kb2 S8 A .
[ 4t %, 43(6) ; 1894~1912.

T, X, K, X, TH. M. TZ=. Fim. B
W WA, 2017a, VIR Z A 42 Kb BRI R B0 R 2 0 — K
LR BEA B A U-Pb 4RI Bk 162 K b 5 . b i8I,
63(1): 189~206.

FoWw, Y. Kip, XA, T, M, B3 W%, 2017b.
VORI W — VL4 Al 35 H DI A Al b R 1 K 1l A 4k A U-Pb
AR Se-Nd-HI R0 3 A R RS . iR, 91
(1): 132~150.

Uk, e WY, FER VL, X KR OC L BER. 2009, SEPE BE A )
BEA Al B0 BE 5 BR AL 2 2 Pb, S Nd (R4 2 RRAE. 57 IR
Hi T, 28(6): 785~792.

VERBE, KA, WP, B, BRI, KA, SKWIFH, o E 8k,
PE AR, 2009, PG 0AL ik B 5 VA 0 S s R A R B IR K
o OBURESR 00 AR b R R 0990 SR 7 M ERBE A, 34(6) . 884
~894.

VRS, ssae, £, BRECSC. SRR, 2. 2016, FEEGRNH £
e 4R X K B B0 At 5 SR . BB R, 35 (5): 642
~647.

WE PR 1998, FEI T 5 MR TR %
2. 24~30.

TR, R, IS, PhEE . E AR 2016, 4 0k R A0 4 di 4k
TR A A RETA MR Ak 2 VTR B, Fa b i, 49(2): 70
~83.

R AL, WEESE, SE, Tard, ®EST. BERAL, Boaen, EE
Fi. 2006. 7 e J5 i o A 48 OB 2 Xk A 1 U AR AR 4 b
BRAG A S AL 3 PR BT b T A4, 80(9) : 1312~1328.

JEJR b, K82, BRICIF. 1997, 1w A VR B0 XORE B 1Y R
AR RPF R, SRR 56, 2: 51~53.

40 A9 Ar AR RS T O M R



%2 FU S TR e R KRR BT & A R Si-O [ {3 38 FRAIE K H A 78 5 X 439

Geochemistry, Si-O isotopic compositions and its tectonic significance
of the siliceous rocks in the Duolong deposit, Tibet

WEI Shaogang™” , SONG Yang” , TANG Juxing” , HOU Lin®” , HE Wen” , WANG Qin" ,
LIN Bin” ,MIAO Yu” , DANZHEN Wangxiu” , LI Fagiao”
1) The First Monitoring and Application Center , China Earthquake Administration, Tianjin, 300180;
2) Institute o f Mineral Resources Chinese Academy of Geological Sciences, Beijing, 10037
3) School of Earth Sciences and Resources . China University of Geosciences, Beijing, 10083;
4) College of Earth Sciences, Chengdu University of Technology . Chengdu, 610059;
5) Tenth detachment of armed police gold forces, Kunming, 650001
* Corresponding author ; songyangl00 @126. com

Abstract

The Duolong deposit is located on the western edge of the Qiangtang terrane to the northwest of the
The Bangong-Nujiang suture zone in Tibet. Based on detailed geochemical research, this paper discusses
the genesis and tectonic setting of siliceous rocks in the Duolong deposit. These siliceous rocks share SiO,
content of 92.83% ~93. 97%, Si/Al ratios of 48. 98 ~49. 56, MnQ/TiO, ratios of 0. 36 ~0. 64, Al,O;/
(Al, Oy +Fe,O,) ratios range from 0. 77 to 0. 81, suggesting that these rocks form at the continent margin
and contain a relatively high proportion of terrigenous muddy sediments. They share total REE content
ranging from 30.83X10 ° to 34. 59 X10 “and LREE/HREE ratios ranging from 6. 71 to 6. 93. Both the
chondrite-normalized and the North American shale-normalized REE patterns show that siliceous rocks are
enriched with LREE, and have slightly positive Ce anomaly and negative Eu anomaly. Besides, their trace
elements are badly depleted, except the chalocophile elements (Such as Cu and Pb). These siliceous rocks
share V content of 7. 83X10 %~ 8.84X10 % and V/Y ratios of 1. 25~1. 48. Moreover, these rocks have
8% Sinps_»s %o values (1. 0%y ~ 1. 1%y) and 8" Oy _suow %o values of 20. 3%, ~ 20. 8%y, respectively.
Comprehensive analysis shows that the Duolong siliceous rocks formed between the late Jurassic and the
Early Cretaceous in a continental margin environment and belong to biogenic siliceous rocks. The southern
Qiangtang terrane was in a continental margin arc environment between the late Jurassic and Early
Cretaceous. The Bangongco-Nujiang oceanic lithosphere was still undergoing northward subduction

beneath the southern Qiangtang terrane and the oceanic basin have not closed completely at that time.

Key words: Duolong depost; siliceous rocks; geochemical characteristics; petrogenesis; sedimentary

environment; Tibet



