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Fig. 1 Geology and mineral resources of Northern “Sanjiang” and location of Duocaidima Pb-Zn deposit

(after Spurlin et al. , 2005; Hou Zengqian et al. , 2008)
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1—Quaternary; 2—Cretaceous—Paleogene; 3—Jurassic; 4—Triassic; 5—Carboniferous—Permian;

6—Mesoproterozoic metamorphic complex; 7—Ophiolitic melange belt; 8—Cu-Mo deposit;

9—Pb-Zn deposit; 10—Cu-Pb-Zn-Ag deposit; 11—Pb-Zn-Ag deposit; 12—Fault and thrust fault
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Fig. 2 Sketch geological map of the Duocaidima
Pb-Zn deposit, Qinghai Yushu
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1—thrust fault; 2—mnormal fault; 3—strike-slip fault; 4—

lithostratigraphic ~ boundary;  5—angular  unconformity; 6—

mineralized zone; 7-—ore bodies; T;jp—Upper Triassic Jiapila
Formation; Ts3b—Upper Triassic Bolila Formation; Et—FEocene

Tuotuohe Formation; Q—Quaternary
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Fig. 3 The metallogenic features of Duocaidima Pb-Zn deposit, Qinghai Yushu
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(a)—The formation of sulphides after dolomitization and baritization; (b)—the sphalerite formed in {luorite; (¢)—the sulphides formed

in dolomitic limestone; (d)—the earlier macrocrystalline calcite vein was penetrated by later microcrystalline calcite veins
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Table 1 C-O isotope compositions of wall rocks and barite
and hydrothermal calcite veins from Duocaidima Pb-Zn ore

area, Qinghai Yushu
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1977)

3.3 SEHERARK
TER D3 2 FPRAE R O 16 (R4 807 .5
BT A FE S AR 3 RN RS R S (Rl A F
SIATEE R IR 2 FE 4 Fios s W el DLE
EAOESS, HO'SHEZENEM.EPT
+ 12.3%, ~ + 15.7%, & 2 3.4%., ¥ ¥ i
+14. 2%, WAL PR o S (H T E o T(E . Ak

10 - xupm BRAFEMN b
i 1, 1P Al N
5 L — VUL e
KB IEAE By
s = S AT R 4
s 0 BN PR
~ 5 L K i A H
O [EpAL] AL b A2
U -10f TBE Y 2 1 1)
w 15k L PRI P b & A R R
R -
53U X
20 (Keller etal., 1995) ]
11

251 am

o AL 1 ]

-35 n | n 1 . I . 1 L 1 L t .

-5 0 5 10 15 20 25 30
3" Ov-s.vx()w (9%0)
= UK HLh 7 8 47 1k 4N i 5 19 A K

Dolomitic limestone Coarse-grain calcite vein Fine-grain calcite vein

K4 FilEEWZZBIEEET 67 Cvru-0" Ov-svow

P A O R 4 X A 45, 1997, 19985 B JECAF, 2002)
Fig. 4
Duocaidima Pb-Zn deposit, Qinghai Yushu (after Liu
Jianming et al. , 1997, 1998; Mao Jingwen et al. , 2002)
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Table 2 S isotope compositions of barite and sulfide minerals

from the Duocaidima Pb-Zn ore area, Qinghai Yushu

7 [T TR A4/ 0% Sy—cor (Yo
1 DC1405-2 T —2.5
2 DC1405-3 VL iLa —4.7
3 DC1405-4 VL —4.7
4 DC1405-5 T —3.5
5 DC1407-3 kAN —2.9
6 DC1407-4 VLiLa —1.6
7 DC1408-2 VL iLa —8.2
8 DC1409-2 i e —L1
9 DC1409-3 TR —1.4
10 DC1409-4 VLiln —0.6
11 DC1410-2 TR 0.5
12 DC1410—3 VEALE 2.9
13 DC1411-6 T —1.9
14 DC1411-7 VL iLn —2.9
15 DC1411-8 TR —4.3
16 DC1411-9 VAL —2.3
17 DC1405-6 N —2.8
18 DC1405-7 N EE T —4.2
19 DC1405-8 N —2.1
20 DC1406-1 BT 3.6
21 DC1406-2 W 4.0
22 DC1407-1 HEkE 4.7
23 DC1407-2 LR 5.7
24 DC1413-2 - 1.1
25 DC1407-5 iV Rel 14.5
26 DC1409-5 oA 12.3
27 DC1410-4 HA 15.7
28 DC1411-10 & 14.4
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Fig.5 Histogram of S isotope compositions of barite and sulfide

minerals from the Duocaidima Pb-Zn ore area, Qinghai Yushu
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LA 19 5 i (Ohmoto et al. , 1979; Ohmoto et al. ,
1997; Hoefs, 2009) , [ A fig 7 5 Hiy AR 4 St 26 it
A0 1) B ()57 28 2L B8R A Sk ) G 5 114 K U

B AR RSN S0 Y0 UTE S BOUR -
VES VR A O R R AIR, R A R R L R AU . AE
il (T=>400 C) Z5 R BOBRUIA R i £ 20 H. S
SO, s 76 AR (T<<350°C) &4 T Ak &
WL IR ER A H, S o F (BRIR %, 2004), Ohmoto
(1972) 45 T AR 7 Th - W DUTE 1 1k 2% I B8 5 44

TR 1) 1) e ) o7 2% 2L B DR R (3R 3D B R
AR ARG L AR A 3R 3 IR Ah I AR S R
WRPE AR 45 2 LL SO, fEALEm . vl GEM i 4
HENENA TGO RIREIRE A 'S HHFT
B R T PR 67 Sss {EL, AR AL H 0°' S B I 3zt 5 K
TR 0 Sss A 0B 15 5 22y 4 b A pig 7K AR B
M JZ 75 R A PR IR ER L O T8 3 A HL BT B A S I8
J A AR A A 4 8 A 31 (B 5 4 2009) 5 76 H 45 400
JESRAETR Y BRALY) 5  R h A L B R Eh S A
& S W R T #OK 07 Ses fBL, M B AL Y 67 S B .
INT IR 8% Sss {BL 5 24 S0 I%R BE B AR L A7 R £h AN £
1E, FTRERI A M4 5 O BBk + ME BBk B + 7 Y -
TN A S H A Y T I 0" S
(Ohmoto, 1972; Ohmoto et al. , 1979) .

Y A1 7 MR FE N S AOE S R B L 2R M A B
W DX A IR LR TR AL 1, P Z AN 2
Dy B IR AL 2R 1Y F- 485 0 18 L B DL HURE AR U8 % 3 i 1k
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ZRMEP E SO B A EE N E
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EIE R — 8. 2% ~ +5. 7%, W& {H H — 2. 0% ~
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®3 BBV REWREMEAMS BT ¥ E L FIFE X R (Ohmoto, 1972)

Table 3 The relationship between S-C isotope compositions and metallogenic conditions for hydrothermal deposits (Ohmoto, 1972)
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L WO+ M BT  RE TR | 0 Supy ~oT Sy |20 O i 1
0V Cyigr <" Csc
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— T AR R 1) 3 R BIL ) 32 A Y R . 4 e
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(Jorgensen et al., 1992; Dixon et al., 1996;
Basuki et al. , 2008; Zhou Jiaxi et al. , 2010) ;)5 #
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S o8 B IRk 14 A0 TR 3 LRI AT i B A [R) A3 2K A A A
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Abstract

Duocaidima lead-zinc ore deposit, located at the Yushu area of Qinghai, is tectonically situated in the
northeastern margin of Tibetan Plateau. Bounded between the Xijir Ulan-Jinshajiang suture zone and
Bangonghu-Nujiang suture zone, the deposit belongs to the Cu-Pb-Zn-Ag polymetallic mineralization belt
in the northern part of the Sanjiang area. Combining with regional geological survey and research status,
we carried out C-O isotope analysis of carbonatic rock in wall rocks and two-stage hydrothermal calcite
veins, and S isotope analysis of sulfide minerals and barite. The results are given as follows. The §"°C and
8" O value ranges of calcites in wall rocks are —1. 6%~ +3. 0%, and +21. 2%, ~ 4+ 27. 6%, respectively,
suggesting that calcites belong to normal marine carbonate deposition, with C and O deriving from
seawater. The 6" C and ' O values of calcite veins are —1. 5%y~ +2. 1%, and + 15. 2%, ~ + 20. 3%,
respectively, while the C derived from the dissolution of carbonate rocks, and the *O depleted during
isotopic exchange of water-rock reaction. The §*'S values of barite range from +12. 3%, to +15. 7%, and
5* S values of galena, sphalerite and pyrite all range from —8. 2%, to +5. 7%, with a peak of —2. 0%, ~
—3. 0%, which reflects a feature of rich light sulfur, and sulfur was derived from extraction of the thermal
brine in basin, thermal decomposition and reduction of the organic matters and fractionation of low-valence
sulfur. A relative wide range of §*'S reflects the interaction of ore-forming material with wall rocks during
the flowing of hydrothermal fluids in the basin. Sedimentary and biogenetic sulfur in organic matter-rich

strata in the basin may provide partial sulfur source for the mineralization.

Key words: Duocaidima area; Pb-Zn deposit; C-O isotope; S isotope; carbonate rocks



