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Abstract The Hongshan Cu deposit is located in the Zhongdian area which lies on the southern part of the Yidun island arc. It is
a medium sized skarn copper deposit formed during the westward subduction of the Ganzi-Litang oceanic basin in Late Triassic.
Generally, the skarn bodies are copper orebodies or copper mineralized bodies occurred in stratoid, bedded, veining and lentoid forms
mainly in the contact between marble and hornfels with minor in hornfels. No direct contact between the skarn and intrusive bodies has
been observed. The stable isotopic compositions of various kinds of minerals including garnet, magnetite, pyrrhotite, pyrite,
chalcopyrite, calcite, which were formed in different stages, and marble have been analyzed respectively. The results indicate that the
5" Ogyow values of the garnet, major mineral component of the skarn, are varied from 6. 2%o to 8. 3%e, indicating the oxygen isotopic
compositions of skarn could inherited those of the concealed porphyry body. The oxygen isotopic compositions of magnetite have been
used to calculate the 8'° Ogyqy values of the ore-forming fluid at magnetitization stage. They are 13. 1 ~14. 7%o at assumed temperature
of 400°C or 12.5 ~ 14. 1%o at assumed temperature of 500°C respectively. This indicates that the 8" O-enriched CO, was dissolved into
the ore-forming fluid. The §*S,; values of sulfides, varying from 4. 45%o to 6. 20%s, indicate that the sulfur of the sulfides in the
deposit is from a highly homogeneous source, with very weak sulfur isotopic fractionation in the process of sulfide crystallization and
precipitation in the ore-forming fluid. Thus, it is suggested that the §*Sy; value of the ore-forming fluid of the main ore-stage is 5.6 +
0. 6%o. The 8" Cpyg value of 2.0 ~2.2%o and the 8" Ogygy value of 24. 0 ~ 24. 8% for the marble in the deposit indicate that the
marble was re-crystallized from the oceanic carbonate. The 8°C,p; value of —2.4 ~ 1. 7%0 and the 8" Ogyqy value of 16.3 ~22. 4%
for the calcite vein formed in the late ore-stage indicate that the carbon and oxygen of calcite vein are mainly sourced from the marble.
In general, it is suggested that the Hongshan skarn could be formed in the lithological transition zone between the clastic rocks and
carbonate with the crystallization of a Si0,, Al,0,, Fe,0,, CaO-rich secondary magma which was formed through the assimilation of
carbonate by the underneath porphyry magma. It is also believed that the ore-forming materials and the ore-forming fluid of the skamn
mineralization in the Hongshan deposit are congenetic to those of the porphyry copper mienralization underneath.

Key words Stable isotope; Hongshan skarn copper deposit; Zhongdian
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Table 1

from the Hongshan skarn copper deposit

Oxygen isotopic compositions of garnet and magnetite

B&S W °Oswow | HESS  FH 8°Osmow
HS04 AlA 8.3 HS04-19 AMA 6.7
HSM4-10 AHHEAE 7.1 HSO420 HHWAH 7.7
HS04-11  ARA 6.2 HS04-30 AMA 6.2
HSM4-14  FHEAE 6.7 HS04-15  @EgH- 7.1
HS04-17  FAfA 6.9 HS04-31  REgk®™ 5.5

AW AaRaEFRM DRI ERIE R HE BN RWE
FMEAM. R TH,8 FAaMANEARMELR S H
H1,8" Osyoy FIEALTEIEL N 6. 2 ~ 8. 3%0, F-1Y{H K 6. 98%o,
HARA TR R AL ER A B4R (6" Ogyow : 6.0
~10. 0%, £ 7K CHIPRIL %, 2000) , By pn Hy P a5k A
FrgtEER

WEEMETRNOBETEEA 2 HEE: © AT
Wlkdgh i, @ HEMNAR P&, B, AR RE f s
Lo 0 i DV - SN DA RN 3 A =S ) = 1 N P v
B AT KNSR T EERRABE YR d %
HRERRY R S mALY S A (B 2B) X U RHIE
RS T E R ARG FE DS UERN. B TR
TLLILHT K BESD 45 IR VORL, REERIEY R ety
DRAE A 1) — MRS d TR (400 ~ 500°C ) KA 3 B B4 I
AR RA R . ARHEEBAK CHIPRILIE (2000) R ERD-K &
RAFRI R LG

10’ Inary, 0 =2.88 x 10°/T* - 11.36 x 10°/T +2.89
(0 ~1200°C, T RHHXTIREE)
AR5 ALY B BER B HAK Y 8° Ogyow N 13. 1 ~ 14.7%0
(400°C ) T, 12. 5 ~ 14. 1%0(500C) ,

5.2 REBEMFBAKER. EECRESIIE

4 fFA i KEAERTR B FAEA KRB
PAES, Hak BRI ZRHRIEFRE, 8 Copp TEEN 2.0
~2.2%0,8" Ogyow TEFEI R 24.0 ~ 24. 8%0( 32 2) , XF C.0 [
L B PR A R G AR ER S 1 C.0 R4
B (8™ Copp s 0 £2%0; 8" Ogyow s 20 ~26%0) , 3B K HH
RABMARREE( LS BE M EFARBEE ) B HA R
YRR, 3 BAR T it i E S R, H .|
O FIf B AR BA KEWE,

SHEMR MO KA FRXEEDH T BAaN TR
A-BA P Bk, I 8° Conp TR — 2. 4%0 ~ 1. 7%0, F-¥I{H K
—0.5%0; 8" Ogyow T8 Hl 5 16.3%0 ~ 22.4%0, V- {H N
19. 1%, ¥ , WD K RIRIET YK C.0 R RUR,
A DL A2 i ULIE B I AL S T B LAk CO, 1
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BRIR A B H, O #9480 R o 2 4 i (0l W 45, 2003)
BT HETSA LI 7 Ak 48 BB R, AR
AEAR USRI TS5 (2003 ) B R R I A P <A B —
BEBUE (175 ~275°C N = 15) RUNEED™- 7 0™ 6 R o 2 46
TRBE(383°C, ¥ W F 30) , A3+ J5 A3 Bk 1% 25 o TR 9 B Bt
2Bt 150 ~350°C , MHIFHLK CHFHRILEE(2000) #y CO,-
TR R BRI R A M R
10°Inag, ¢, =0.65 x10°/T° -6.49 x 10°/T +
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T A - KR AR R G SR T

10°Inaig _pyo =4.01 x 10°/T* —4.66 x10°/T +1.71
(0 ~1200C)

ARG L R B 22 05 R B ALY B B R A A
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—2.0%0) ,8" Ogyow TLEE K 3. 2%0 ~ 9. 3% ( EH K 6. 0%0) ;
FE350C %t F, 8 Cops T Bl M 0. 2%0 ~ 4.3%0 (1K
2. 1%0) ,8" Ogyow 76 FH 2 11. %0 ~ 17. 8% ( £k 14. 6%0) ,
AT IR BBk R 3R 4 3 A A 5 T AR R IR o I Bk TR 2
B, BRI R BOR 7 i A BRI AR T R BRI T
WIS . BV IRHBHE, RITAN =B R ihE
SELHUBR R £h [ E AT BB E o 7 R 0 0 Bk R R AL AR BRI
CO, M HEA A HA

R2 AUBFESRATERXEBESKRATBANK. SR
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Table 2 Carbon and oxygen isotopic compositions of marble and

calcite vein from the Hongshan skarn copper deposit

e TR Y 513CPDB/%0 5" Osmow” %o
HS04-35 FoHE 2.2 24.0
HS04-36 K 2.2 24.3
HS04-37 RS 2.2 24.4
HS04-39 K 2.0 24.7
F-HME 2.2 24.4
HS04 yig.: ) 0.5 21.6
HS044 FEa -1.4 16.3
HS04-9 yiy 2 -2.4 17.0
HS04-35 FEa 1.7 22.4
HS04-36 yig.: ) -1.0 18.4
F-H{E -0.5 19.1

6 WRHLE
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Table 3 Sulfur isotopic compositions of sulfide separates from

the Hongshan skam copper deposit

s Ty MSenr || BT 7 S
HSO4 - 12 &HHH" 5.09 ||HS04-27 #&mp-  5.34
HS04-16 HE7 5.02 ||HSO4-28 EEP- 5.8
HSO4 - 17 845 570 ||HS04-36 E&®  6.20
HS04 - 18 HT 4.93 ¥ 356
HSO4-23 BT 5 02 HSO4 -10 REEEF 5.60

HS04 -20 REHET  5.56

¥ 315 gsos - 36 BEHT  5.36
HSO4 - 13 HEkp* 5.22 V14 551
HS04 -21  ®EK® 529 |[ps4-8  wegm 617
HS04 -30  WEH 5.44 || HS04 -8  FTWE  4.45

© B HBE R B AR IER 52 E 8™ Scpr =4. 45%0 ~
6. 20%o, - IYMH K 5. 39%0 B2 K 1. 75%., AT IR EA &
H—MER, FHERLY NS RTIRER S  BAEHER
TR HRA R R PUME

@ Mixt BB AT, BT BT —
B, 8MS VIMERYCE K, SR S B EF
—BCHS K CRIBRYL % ,2000) , B 7E R AL WU R T B
PR AR MG AR D TR .

® — NS F— 17 8 B A SE-BAL Y By B
XL RN Y, —EHIRL TR E RS, NET
BRA, 50 IVE BRI B g, 8%, BAR
B RS SBRE, TK 7% ~ 13% , B4 %R E &
SHERRE R, RIS g S8k %,1994)
B PREF (2003 ) R B F 3R T T 20U D IR B 1 &Y
FTOMOE-BAY Y G582 IRES KR, K
EHERN 97 ~ 1037%, B T % N80 8k
[w(Fe) > 8% ], ELRIEW, YD 5HEF H%T B
B AR, KSR —B/NT0.5% , H 5 RIRERE
T eREE R (Wiggins et al. , 1980) -

lgCu(% ) =1.732 - 1576/T
ER2 BN A H R 54 0. 25% 1 0. 04% it B
B RRNEFT ERIBE S 402CH 503C ., AKX K
NEFO IR BN TR 6™S 45, AR Smith e al. (1977)
BN - T T R R RN B P M R

10’ Ina =0. 74 x 10°/T (150 ~600°C )

RGN - 40 BRI L IR 9 383C,

W8 A WA A0 BB IRl 4 AR (8 S ) 2 N2 B IR 3r
EHEHRUTRE IR N F Bk, B%, 0P 8-S
HAGE R F R AR B BRI A AR, (H A ] LU AE 97 K
B A 4G 00 R KB TR BT FAR BB TR AL 4 R
AW REFT K BRERAYE SR S8y ngE
B X R SRR F 5 R B R M JFUH:, B pH
> 6, FHARLL H,S JyF Ok K BRI, 2000) , —M%

E, ERB R R S, B R &T 1y 8*S 1]
ARG WA B SR K4 AL (Ohmoto, 1972; FBK
TCHIPRIINE ,2000) , PITT , BATTHERU L0 1L IR 3 R R
T HAREIE S5 K 5. 6 £0. 6%o,

7 RETERS

WERERTIREH K. 4. 9.8.9.8%5¢By ™0
HEREZ—. BEAN W RERBTRERAESER
e EMTARERIERN —E5/ 8RRty va
G. BEL A TLIUWRENRERBA RN S, B
SREERW, L1 IRy R 8 WA A8 AT RS, S5 00 2 =R
A3 ERAWFESRASEEEM, HET LY £
EHRBEAHBEM, _ERRNH, A ATERERHEHN; X
B PR WA R AT Y, W EE P HERKEAERE
i, LRy R FEARAERYE R R A S S BRMEL A 83
YRR, FHEE(2003) HuL HEBT 2 W R4 T8k
AL BRI LA A T A A0SR HE S Sy, 4T 1L Ry
RERFEER KBS S AR T EARY BaEn
19 O [ RN % P B R B R FE 4 (SEBIE . 24. 0%o ~
24. 8%0) SEE TR CGEE HH K : 5. 5%0 ~9. 5%0, TR VLR
FEXRE,1988) WIR AR, R, AHAH 8" Ogon LR
6.2%0 ~8.3%0, Hl R & EH LM AL MAR M ZHARN
Fl, ATRE S B T W+ 4 E BRI R BEA R B R B R
FE, P, PR AERRRO LW R AN EERN,
B (1992) FERFR K T T #r B9 — SE OR BY K 24 B AR
Big i X RBRW R A AR B SRR AR R R, T AT
BE R v PP SR A R IR e R 45 0 T Ao

RUORFISR R (1993) AR R N K24 MG K 247 UG T
BHETHHLE R, 76 400 ~ 800MPa M IE /1 544 T, & ¥
1000 ~ 1350°C f& 2 700 ~ 800°C i, L F= WA 1 I 40 L 4
FEA S RET YA B, NTTIA IR £ 5 b 5 3 B 104 R T
BUERTREMY . BN FE X RIC T i X 5 &5 R K
BERT T KRB ABER, R B AT HETES R EE
AR -T2 R, H 39— 3R B W 555 700 ~ 1300C
(B, 1992; BRI STRI B Hi B, 1993; &3R4, 1995,
2002; XZAFAFH Newberry, 1996 ¥ FLERAIFE 2221998, &
A ,2000,2003) , AT HIEHA 24 3 R IR £ 4 B E WA
B RIMESBBE THREAL UK EENERGNBKE
TREEARKRERRE K- RAIREA(E3A-B) , Y
FATYTRRAER T EEERWHR; i, afahiE
REAEEAQ BIROEH BT Y, X80 WL 2 ERERSE
KBR(E 3C-D) , IREHEE R T A RS, RIVELH,
—SRIRT ARAP RN A B 8O AR RE
(E24) ARG REABSE P4 K, A7 ' HERM
HRXPAER TEBAER, HIFEFERE— L, 7K
WA ER R A E KR s - R s ek, HES S
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& CO,, M K ERE NAE-ABRE £, W
P REETHT PR ERR. HiL, CO,ESEMR LRI
FEW, RIVERHBETRASY AREBRHKEH T COM
R M —BEW Tl . & CO,MERAEZEMMA
R B, POORBBER 0, KB — B 4 ~8pm , F 57T
i 12pm BAE, SRS 2R €O, Hkly CH,» ERA
BN CO, XSMEM, B RSIE MRS Rk pH T 5, R
FEREIR L B RS, SR SR 4B 5 W 0 A sRAL I 7

B R, A B T OTE L (R4, 1983 ; Simmons and
Christenson ,1994 ; Lowenstern,2001)

8 &

(1) BEBLW FERD MY PILAEAEG KR, B E
FRT 4 I 5 B B ALY B B A SE-BRAL TR B R O
A-FAYI B o

(2) WEEBNBIEEN AR T A K 8 Owow H 6. 2%0
~8. 3%o, FALYI W B BT R M RE KB 199 8 Oguow K 5. 5%0 ~
7. 1%0, SJBBAY (LT KD RGN F) 1 6™ Sepe
FEHH 4. 45%0 ~ 6. 20%0, AR IR BRIE FE N A KB

(3) TR RIEEN 8" Conp H 2. 0%0 ~ 2. 2%0,8" Ogyoy
24, 0%0 ~24. 8%0, LI K HUA B G IR E 2 F 4 5
VERITI o JRA™ BRI MY B 1R I 5 8 B A 87 Copp T R
~2.4%0 ~ 1. T%o0, 8" Ogyow YL EE J& 16. 3%0 ~ 22. 4%0, W H
C 1 O FERWEFRHEAH A

(4) HEWLINE & £ BR b BRvEA R IR AR (L
JRER LB RR L B B U — R E S SRR KA
KA THIBE SRR E Z M MEE SR EELS
B W AR L SRR AR L R LR MR PR A
SRS 3

Bt EATAERNER T sl RE =R KA
B R AL RR AR R R E RS M B, G
Bep S50 B L RCEREHT TIRAWHE, HE
BBt B 7 B T I W T 4 B3R o [ B K 2 (B R0)
HRLEBMNAX RS G LAERE T HEmMABME L
MR AEE AR R IR R
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