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Fig. 1 Simplified geology and gold mincral dgposits map surrounding the Yi' nan Au deposit in
Western Shandong arca (modified from rcf.[4land [5])
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BERe VY 208pl,/204pl,  207TPhL/24PL, 208 P}, /204 P}, M Th/U AB AY
TJ30-12 @y 19,568 15,746 39. 303 9. 65 3.54 27.37 54.18
Kg30-8 RiEy 20.131 15. 841 39.744 9.80 3.47 33.56 66.01
KS10-4 By 21.217 16.016 40. 027 10. 52 3.21 44,98 73. 60
KS50V12 ®iEs 19. 510 15.749 39. 457 9. 66 3.62 27.56 58.31
MW280-B1 @y 19. 391 15.776 38.749 9.72 3.42 29.32 39.32
ZK67-1-22 By 19,043 15,703 38. 398 9.61 3.43 24.56 29.91
TJ30-12 ®Bew 20. 904 15.953 40.036 10. 25 3.30 40. 87 73.84
KS50-12 Bow 19. 252 15. 687 39.127 9. 56 3.61 23.52 49. 46
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ZK24-20-107 wow 23.083 16. 298 41. 455 12.17 3.15 63. 38 111.90
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Table 2 Sulfur isotopic composition of pyrite and chalcopyrite in the Yi’nan Au deposit

Ba&S XTRAR HMEXR S (%,CDT)
TJ30-12 WHHRRT B30 mPE B&y 2.52
KS50-12 WHILFHT BE—50 m P ®Kew 3.57
ZK66-1-42 £3% 7ZK66-1 847, 532. 1 m 4b we&w 3.53
ZK24-20-107 21 ZK24-20 §57L. 665.9 m 4b .53 2.95
DISB3-2 b Al L3 1.53
TJ30-12 WK RT B30 m hB .3t 2.72
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KS50-12 WHFLTFHTB—50 m PR Ry 4.12
MW280- Bl B OEY B —280 m PB R 3.03
ZK67-1-22 &3 ZK67-1 457l 473.1 m ik Ay 3.84
DJSB3-2 BeWva HET 2.00
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BT Y " 8Du,0 3% 0u,0 ¥ BiR BE
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KG16-9 By 2.2 -—82 7.9 300 wiLYHrE
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by ore lead isotopes in the Yi’nan Au deposit

R2ZUWUBEHRE A RAREMBEEA, S B{E
DAL 2% ~4% 2 @, 2 A BAERSA"T, RS
BRANMNRSEER LB TFHFERRERL— HLY
B O“SEM PHETABARAANSRAMR
SR AN 3% . R T AFHRAKAES
EBMRE. EXdFRTHARESETELES
2 MM K BLRR R B TR <20% (5X% ~
1851 AR EERBTHREERK,
4.3 WEYRKE

RIFIBTREEST RKAEE MY BHERK
BREF#A AT EAEREE G THERKE MR
ROAEIK A BB R R AR AR, ER AL R 894 Hr i
Y% PDB, 12 Friedman et al, (1977)M17 g0 = 5
Oswow = 1. 030863 Oppp + 30. 86 A H B K 15 &'
OsmowfH . HIR 3 AT E M, A B E 4 . A EM
ZRERERHREEMEERKEN “CHBER
R TEEBKE 6°C M (—5%~—8%), AR FiF
HBRMREL SUCH(Y 0%) R\ EMMBUBRER
RS BRBRILBKIE R LIRS ™Y .

£ 3" Osmow 5 8" Cepp e F EI>1 | (E 3) W LU
BEH RTHROZAARBMEREES, HELATLE
HEEREBHEKREEENTENA; FARPBER
£8 1 T RERGETERESBHKRREZ
H:3 M AEMERERAERORBERERTA 2
I ELEETHEREEEN 1M MEERBEAXOE
HRRESHOMEEEREX ERTAE-HRAY

MBSRSTYRAFAY HEKT AR 5 HRBR
EFBaRRPE SN EEENAREUEZA,
HRKR2ABGEELRE SHHEBREEZNE,H
HBEEENEX., ERFEEREEB R, M
PLERRIER, AR K S B A (RREES) AR
A AT e FA 3R, S5 R B LU B B W 85, R A AR
PHATHBRERRAESR  TRRASERA BN
BREANEFRER TSERRIPTEHEARD
WL K “MmER/MIELHEST K S
BMYREBETIRKL.

10
EWMER
e
BMLERER
of- b BN Dsniulni 4 ok
r'—é-—@ ' 3
e
g RT S 1 ae enw suadi
] BER
o YT
©
201 AR
o x anm
[l 28 LLTEIME & tiRRY
a0k 2 EmAWELRRVRIMT O xAw
A swE
I 1

1 i L
0 s 10 15 20 25 30
B “Oguon/ %

3 FHeV RERHEXABRWRELT K
LERBEY ¥ C—8"0 BB x#42]M43D
Fig 3 8" Cepa versus 8" Osvow diagram
of whole rock and individual mineral on Yi’nan and

other typical skarn deposits ( from ref. [42] and [43])

4.4 RE FEEE

RAFIUTHEHESTEKPARRY HrBEHET
YHERMRARMOERKHEFRLEAR, R
T HARH 8 Ou, o HARE T Y — K W9 & [ i & 218
FE IRk aEEY—BEHTERE.

HER4BH TESTEKRETO RENERMN
1A BAESPEREEKNEERMNEARGD
=—73%0,8"0=6.8%) N FIE¥ HHKKQGBD=—
80%0~—40%5,8" O=5, 5% ~19. 0% )" {EE .
REBWRAENER 2 RSy HERPEEEKL
SIBOuzoﬁ (8. 0%o ~ 8. 3%0) ﬂlﬁ-ﬁ'#{ﬂ(ﬁﬁ:’ m
3Dy, o fHRIE, I —112%~—107%, HE R B S5 H
5 Y B KK D, B 5 R ERI I LEIH
BEGEEKWEEFRULRARMEB (D= —
110%0~—65%0,8"* O=6. 0%~9. 0%0) , 3 B I Bt B
BRUTBEILBRAKKWEBA. B BYPER—HRAY
BBl B A LM G RA N Dy, H(—



w3m

R XS LRTEST KA YRR BEEN 301

87 %o~ —67%0) Y3 EL & K K4 1E, B Ou,ofH (—
2. 9%0~—0. 4%0) BAE, B R H R “" 0 EH” K
SEEK BT HBARE, ZHE BB AR M A
KAKERSHEAHBASHRB. BEKRE, R HE
BRLIARAKDE, BPARKEKHEA X S5E
WA BB RAEBEALP KR F &4 ME4E
Lt

5 & #®

FEXTH PR FRARAE S W i 2Rl |, 5 A BB 4.
B A EERURKIT, BEMT LR

DR &Y KERRT TRRBETER — &4
WHERER—RUBESXHBE.

DRMEBRBTRBEER  BEREEEHBESP
R KRR L R B TR R 2 20 %,

DREBREARK, LEKRABHRREEN
BRER .

DERT BENRT RAEERE LR, B
P BAARRBRERNRSIFEKERA.

BT HEBEARELRT OGSy ENET XK,
XEEFHT, RERAFT K, ATHERFIT, A0,
ERH AR RAERFLEFXAFY. —R K
M LG EA G FHET WAREL ERER
T MNAARALFREERAELF ARATECE
it

2 £ x ®

(1] AfEtk. NESRERT YWRRRRAZWRAEEHHFE] F¥EMR,1979,20.931—934,

(2] XMER.FYHE.EXE. % LAEFSEET KR RAIRET TWIM]. 3654 R4k, 2004

[3] &®mE.EF ALY, SALXNFHNERBDRALANH]. GHREER(ARFE¥R),1999,23(5):1—5,
[4] BEX.BEAE ETHRERFAFATSTRTAFABEBESFNI] R E—PEBREREFR,1999,24(5) 443

—448,

[5] MFiE,EH%. @AFBRERERETEALLRTIA]l WRFHEF“REBEL"[CI. 1989,1—5.

(6] Eti#. S#FAMXHERLRASI] WHRHEHE,1990,6(1):59—81.

7] EARFEHE,BFAK.%. BEHHABFIML. Jb50. 5 AR, 2000.

[8] wEH,.BEE BERCFRBHEIML. 5. ETFaEHERE,1987.

[9] BSER. GeoKit:—/H VBA Wg MR b ¥ TREKARI]. #ERILLE,2004,33(5):459—464.

[10] Doe B R, Zartman R E. Plumbotectonics 1. the phanerozoic[A]. Barnes H L. Geochemistry of hydrothermal ore de-
posits 2nd. Ed[M]. Wilev Interscience, 1979, Chap 2. 22—70.

[11] Clayton R N. The use of bromine pentafluoride in the extraction of oxygen from oxides and silicates for isotopic analysis

[1]. Geochim. Cosmochim. Acta, 1963, 27(1): 43—52.

C[12] #EWX. IWARFEETERRESRF AEART BRD]. b5 . b Ei k% dEE),2008.
[13] Z=#H . FHSH.ERNL. UWRFHSHAST KERMLEBRMLETFRO] ¥ EBFE,2009,28(1):93—103,

[14] Stacey ] S, Kramers ] D. Approximation of terrestrial lead isotope evolution by a two-stage model [J]. Earth and Plan-

etary Science Letters, 1975, 26(2) . 207—221.

[15] Faure G, Mensing T M. Isotopes: principles and applications (Third Edition)[M]. New York: John Wiley & Sons,

2005.

[16] S.Y. Dong, X.X. Gu, K. Li, etal. Discussion on the source of ore-forming materials of the Yinan gold deposit, Shan-

dong. Earth Science Frontiers [J], 2009, 16.: 217.

[17] Doe BR,Stacey ] S. The application of lead isotopes to the problems of ore genesis and ore prospect evolution: A review

[J]1. Economic Geology, 1974, 69(6): 757—776.

[18] Zartman R E , Doe B R. Plumbtectonics-The model[J]. Tectonophysics, 1981, 75 (1—2), 135—162.
[19] RFER. @4, REE,. % RS EFRAMEERELSHAH—REPEAETRBEAIMI. 2 .M BiRd,

1998.

[20] RAZE.ZUH.SBX.%. BAERRENERCHE - BSXBFIXARRAMFARD]. ®wE b HE¥EHR,2004,10

(2):239—249.

[21] FEiti#. RAEHMRERCBASPTERAU SR EAKSEL]. S E X8 H,.1991,4:298—307,297,



302

R 5 F K 2010 £

[22]
[23]
[24]
[25]
[26]
C27]

[28]

[29]

[30]

[31]
(3z]

[33]

[34]
[35]
[36]
[37]
(s8]
[39]

[40]
[41]

[42]
[43]

[44]

[45]

[46]
[47]

[48]
[49]

EEH, T RUA. % RUBRKENEREEERREA4 SRR BH%1#,1997,13(3):313—330.
EHH, e, KRE. S ST KENEREHBEFRFTHERDL WRELHRK,2008,24(1):10—20.

Eits. SHHKEMERLHHEMEL] P EXEBRE,1993,(3):216—222.

®ES. SEGETH PToREL] 7 aabmyEH,1991,(1).21—-23.

Higd. ATUENERECENE —SREFLEB LR BRAED]. WARMBE,1991,7(2) . 76—88.
RSP, EHH . % BUBRFHFRAER—HXERBTRAHEOFTHRI]. P EEEMBRK,1995,4),
360—366,352.

BE.RKY.B4%.% SERLLKPBRENERCEREEREGENAEAFERT]. HIREMR,1997,18(3):324
—329,

GHRE, TER.ZEK. & #ERUHAERRAKEAMR AN EEL—SHRIMP &5 U—Pb £REIEH
[0]. moAe st 4 ,2008,14(1) : 22— 28,

BAE BET . HRE. S WRFRES &A7F KNS SRRAESRFRAL]. ERT L HA,1995,10(1).9~
14,

FRE. WREHERASNAHHIEL]. WHRBK,1992,8(2):70—101,

THRE AENERQHEUSRSGEESRRED]. PEMERERBERLEY AT ,1984,5(3).57—
84,

R JARE. ATNGAEWRTREZHERUEEREHBEREX]]). FELRY =58 #,1999a,8(3):164—
166.

kR, ARE,.HREE ANLREEWST RERAMRFRD]. 7 9EE,1999b,19(2):72—76.

Bk R A, N REST R A4 RESHEMAI]. A2 —p R R K¥%¥EH,2001,26(1) :41—48.
BIER, A E. MPEHRAHEREWHRET K FFERBY B0 ITH 7= 34/RE,2001,23(2).87—92,
EALERME.EER. LABATMKRAWRSY RFERRERTI]. #FE N ¥%¥H,2005,11(4) . 350— 356,
BRF.GULB. BT C AAHXSFAMSRF FED] HLB%HR,2007,15(5):18—23,

Ohmoto H, Rye R O. Isotopes of sulfur and carbon [A]. In: Barnes H L, ed. Geochemistry of hydrothermal ore de-
posits [C]. New York: John Wiley & Sons, 1979, 509—567.

Hoefs J. Stable isotope geochemistry (the forth edition) [M]. Berlin: Springer-Verlag, 1997, 119—120.

Friedman I, O’Neil ] R. Compilation of stable isotope fractionation factors of geochemical interest{ A]. In: Fleischer
M, ed. U.S. Geological professional paper [C]. Washington: U.S. Govst, Print. Off, 1977, 440,

X, NKRE. ENES=ARMARRANST RS MR ERR]. 5 %%iR.1997,17(4) : 448—456.
NEE MBS, EEW. % ZHARTFEFASLRTVERREARMUEAREEEXI]. 5 K H,2004,23(1):3—
6.

it , R BH. % SUEARDLSHT KB L TENBEFR MK LRAEEHRT]. MEEHR,2007,81(7)
929—938.

Bitg, THE.AHMK 4. LEBMITLET KB L TRANB SR K2R EHRI]. & EHHHE,2005,32
(4):604—612,

A CL BRI, B8 R KR E[M]. b3 B iR 2000143 —245.

Taylor H P. The application of oxygen and hydrogen isotope studies to problems of hydrothermal alteration and ore dep-
osition [J]. Econ. Geol. , 1974, 69 (6): 843—883,

KEA. BERMCREMBEAEPHNBIM]. BE -BRERAFEA S HL,1985:152—185,
B, NW, RS WAFTHSHAKT KPHBRSTRBEEASES  HAGRESEERARIERD] 5K
i, 2010,29(1) 143 —57.



w3m B LE WRTEST R YW RERET 303

A Discussion on the Sources of Ore-forming Material
of the Yi’nan Gold deposit, Shandong Province

DONG Shu-yi*'? ,GU Xue-xiang',LI Ke*,LIU Li!,

ZHANG Yong-mei' , CHENG Wen-bin'
(1. College of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;
2, College of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China;
3. Sichuan Institute of Metallurgical Geology and Exploration, Chengdu 610051, China)

Abstract; The Yi’nan gold deposit can be defined a skarn deposit on the base of these characteristics of macrofeature, occurrence
of ore body, wallrock alteration, ore fabric and mineral assemblage et al. Based on the main characteristics of the lead, sulfur,
carbon, oxygen and hydrogen isotope of the Yi’nan gold deposit, the sources of the ore-forming material are discussed in this
paper. Lead isotopic composition was characterized by anomalous lead, While in continuous growth model, the age of radioac-
tive lead isotope source region is 2390 Ma, being consistent with the consolidation time of granite-greenstone belt, suggesting
that ore-forming materials originated from this belt, yu values varied in the range of 9, 56~12, 17, indicating that the metallic
ore-forming elements were derived from the crust mainly. Th/U value is concentrated on the range of 3. 30~3. 62, close to the
value of the upper crust. The above-mentioned characteristics imply that the granite-greenstone belt of Yanlingguan Formation,
Taishan group, as a result of crust-mantle interaction during the Late Archean to the Early Proterozoic, was the main source of
the Yi’nan gold deposit. Sulfur and carbon isotopic studies indicated that S and C in the ore were mainly derived from the man-
tle magma. The ore-forming fluids were mainly magmatic hydrothermal fluids, though some meteoric water might be added
during later mineralization stage.

Key words: characteristic of isotope; sources of ore-forming material; granite-greenstone belt; ore-forming fluid; Yi’nan gold

deposit



