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Carbon, oxygen, strontium and lead isotopic geochemistry in the Jinding
super-large Zn-Pb deposit, Yunnan Province
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Abstract: The Jinding Zn-Pb deposit in Yunnan Province, is the largest Zn-Pb deposit in China, and one of the
world-class super-large deposits with Zn+Pb reserves more than 10 Mt. A systematic study of carbon, oxygen and
strontium isotopes has been carried out on main mineralization vein calcites and post-mineralization nodule
calcites. The main mineralization vein calcites show a large variation of §"°C (—23.0%0 — —2.6%o), indicating mixed
carbon source of sedimentary organics and marine carbonates, with high 6'%0 (22.1%0 — 23.5%o) similar to the
sediments, and high Sr contents (163 — 1920 pg/g), as well as ¥’Sr/**Sr (0.709860 — 0.710362). The
post-mineralization nodule calcites have homogeneous 6'*C (—7.0%0 — —6.2%0) and 'O (20.2%0 — 22.4%o), high
contents of Sr (240 — 817 pg/g) and ¥'Sr/*°Sr (0.710235 — 0.710347). Besides, the calculated 6'%0 of the
ore-forming fluid equilibrated with the post-mineralization nodule calcites, range from 7.1%o to 12.7%. at 150 —
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200 °C by the equation 1000 In ocapitewater = 4.01x10%/T% = 4.66x10%*/T+1.71 (Zheng, 1991). Pb isotopes in sulfides
(P°Pb/***Pb 18.373 — 18.452, X'Pb/*"Pb 15.605 — 15.668, *°Pb/***Pb 38.524 — 38.726) plot between the line of
orogenic Pb and the line of upper crustal Pb in Pb evolution diagram (Zartman and Doe, 1981), consistent with the
Himalayan magmatisms and partially overlapping with the upper crustal sedimentary rocks in the Lanping basin.
These indicate that there were at least two episodes of hydrothermal mineralization in Jinding. The ore-forming
fluid at the main mineralization stage might be the formation water originating from organic-rich limestones of the
Upper Triassic Sanhedong Formation, apart from some involvement of deep-sourced components, whereas the
ore-forming fluid at the post-mineralization stage is dominated by meteoric water. During migrating in the basin,
the ore-forming fluids reacted with wall rocks and acquired high contents of radiogenic *’Sr. Metals were likely

provided by the Upper Triassic Sanhedong Formation limestones and Himalayan igneous rocks.

Key words: calcites; C-O-Sr isotopes; Pb isotope; Jinding Zn-Pb deposit; Lanping Basin
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EEERI A m, SFEERIORIE RN 115m, BW
FRREEAETERT, AUl S e EL MR RE
RALTF m A 115m 28], REMZECSEZUERF
YEE RIS R B, B R EIRSN, HAbE
H A2 i e R BOHE B Tk B 1O % 3R B R 4 B HE
B REMFEHEA EHE m F 115m 218, REAREEE
EX BRI H AR E SRR, BELRE
RAEEMAY, REHTIHE, MAFRSRME
IR R EHE/NT m, TUAFITEE 2).

B TE BB AR BT 53 00 A0 Bk v P A B S
b, B EARAE Zartman er ol 1P Pb MR B R
(Bl Sa), KB4 ST BRI Y H5 R R 41 A vt
b, LFEIAEALR st E Rz E, AT
PUAN 25 107 P M1 L M52 P BOIR A, (Bl T
AEFEIWE Pb & XA, BLhR LEET &
u EHE S Po, MM RIEIRE Pb. IBIRHBUKIE
F Pb ARRAUIRLS A FEAE A P, SRR A1
BEUIIBIER. KLER. BRIER. ZHREM
DA R 2 R i R B IR A TS5 O SR IR T b8 . b
WAE M T HSER) P IRE, TEMEABE— U/PL M
Th/Pb HELRY 3 113 Pbo BT LAY M Pb #4185 45 X & i
WRAR T A B X 4 BB P TR R o Sk 3 2 10 B
PO PREE R T AR R LOR & T W R i 4
& 3 R K i il 488 55 52 A% AR 3 V5 3, TEL TG L X4 TR
AWM E T Zartman 55 JE & A& IR X 4L R &
HAWITEE , HRBUE E BB X g Pb & 2%
Pr4hd E s UiRUE R AL R A RTE R . ADE
R R REIRE P LA R TIRUE R X
BN (& 5), B B ST A R AT BE TRk T AR 4
JB o TN AW TR WS E AL B R Dl 181~
229 Ma, FH#524 207 Ma, (8] X0 #E =&t 5K
FlE, ATHRMEEEAERARZE, LH
ARG WOX Fh L BRI IR, e R

RAERE 55 X HZ 7] BT R % 2R AT BEFF A EBRE Pb
Bk AL AR MHZ . FTLL, AR Pb R
AR B A ERE A 1w HA T 9.48
~ 9.59 Z 8], FHE R 9.55, HEKTHBEIALM
W2 IE Pb B p {E(7.8 ~ 8.0), F—YALIET HH &8
FEBFREMNLSL.

MEFEEIRT TR E R KE, Pb, ZnJt
REZHERTBRZERZPAN L =ZBRENHSE
R EBRB/NELEBE=4RATHE), K
BAYFrpim P, —RORUE, XA RIBMEE
FRFIERE N & TR T RIEE R 28, H
2, BT EHECRMRER, BAGH LR
it i B4 P 2 A 2 I AR P R 48 /N T 500 km,
REk K % UM X 82 Pb, Zn M1 Cd F
wH, E=BE /A Po. Zn Ml Cd &R
20, 143 A1 5.3 pg/g, & X P H A0 BB AL R T
TR 2~51M%, FRESEDERER -, RE=
B AT YEE 150 m i EIHEINY, b
SESCAWARFRELITLST, UEXEER
W &R E RE .

TFE 2P A b, B SRR MR s (2 /M
AR B R A R AR 2Pb/ %P N 18.352 ~
18.897, 2Pb/*"Pb L H 15.616 ~ 15.772, ***Pb/***Pb
fH>} 38.624 ~ 39.226 F4E A FE AL T Zartman ef al.
) Pb ¥4 x5 12X [E g A 3 L e BB AL 28 70 b AL
gzb, FEEAESuE, T 948 ~9.75 28],
SEHME R 9.54P1 BRI R FFIERT & L4
(1 5). = B %P5 & Blix sospr AE A A H
B Pb, Zn, Cu. Ag. Cr. Co, Ni, Cs. Sr, Ba
MY %, ERE EEMTEAHERMHBIEX, s
FREFZUZRFE @I ERAIER N E, H5E
W8y 5 P B LA R 3t T 0 R TR T S R T A
HAEENEW , T4 B KT A28 B Po #
Znbb, BE S5 TE S FE UMM Cd. T, Te,
Ge. Co, Ga fl In EWBE LB TR, HP Cd igh
BB RA, TIERERRE T, &0 RAKRI
Y% Pb, Zn, Ag fl1 Cd ShpBTES, B8
EWRER ThOTEHY 53 pg/g), Th & HL8 K k Hot
£, BRI 5 L& TF KA F K- 8 rg 4k ) #4) i&
WS SRR A R R & Th TR,
WML TG IKE Th "TRES 5 DPIME B IE S 3G
HA K. W Mo 7EH# 584 18 2 19 F B AL iR
K, HFCH A EE R R, mH R EE

Geochimica | Vol. 42 | No. 5 | pp. 467-480 | Sept, 2013



#54

Bkk% mEESNBREHEY Ak, &, &, AR RBIRLSE 477

N e BUE BT, RYVIBEE IR E
A5, BAIAE Sif Al R R4E, 24
BT W R B S (E 0.1 ~ 0.3 pg/g), &
BB R R 5 A B B Y, i Mo TEFEMES
MR, AR LR AT EEER, £ Mo
RGBT ES, 2 ety b A B
Mo & EE ", RESEEmMELRAEWFEMEQG ~
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