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Abstract
illustrated the skarn ore-forming age in Shouwangfen copper deposit. Contrasting with chalcopyrite + pyrite assemblage age
(113.6Ma) and chalcopyrite + skarn age ( 112.3Ma) and chalcopyrite + pyrite + skamn age (115.0Ma) obtained by the same
means, convinced us that directly dating the sub-sample metal minerals’ age could be a routine metal deposit chronological method.

Key words

In this paper, the sub-sample chalcopyrite Rb-Sr isochron age, 111. OMa, had been successfully measured, which
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Table 1 The sub-samples’ Chalcopyrite, pyrite and skarn Rb-Sr isotope content and its’ ratio in Shouwangfen copper deposit
B BSR4 Rb ( x10°%) Sr( x10°%) ¥ Rb/% Sr Y31/ 88r (20)
$3-1 By 0.4267 0.2835 4.358 0.713576 0. 000009
$33 St 0.9836 0.6196 4.601 0.713624 +0.000012
$34 Y 0.1033 0.8819 0.3393 0.706980 0. 000076
$3-5 #Hy 0.0401 0.3696 0.3135 0.706739 +0. 000026
3.7 B 0.0986 1.992 0.1432 0.706623 +0.000025
o YEH 2.875 24.28 0.3427 0.706697 +0.000032
Q10 Y RE 1.271 27.62 0.1332 0.706646 +0.000012
06 P AT 1.155 24.23 0.1379 0.706249 +0. 000025
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FETE 1% ,7 S/ S WIEIRELAE 0.05% IR EMHERE
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Fig. 2
Shouwangfen copper deposit
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Fig. 5 The chalcopyrite, pyrite and skarn Rb-Sr isochron age
plot for Shouwangfen copper deposit
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Rb/Sr HAE AR /), BTG 85 2 T 48R Ao AR YR S B0 ) i 45
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26Ma FER R & ST IR P IR KD + B + 34
# Sm-Nd 48 190 +5Ma, A XHEHY + WET HEW
Rb-Sr 4£#4(113. 6Ma) 5 4% Rb-Sr FE#¥ (111. OMa) 7E{R
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B, A& ST HRE BRI Ry 2Ry IR
By, PR gy Sy 50 THA B B FRER,
LW R T X — e,

Christensen and Halliday(1995) #£#/4Y Blendevale MVT %
RIS, IK48 55-5b B KA + INEED SR IRl + BR
FWRAD RN D™ Rb-Sr S5 R AR I8 O 362 + 12Ma, [N 4
"+ W%lﬂ“bﬁ%@ﬁi\ Rb-5r 4E %2 357 +3Ma, [J4E™ Rb-Sr
R 358 +8Ma, B MERLEIRZETEIN—B . AW e
HET + & -E5 Rb-Sr £ 112. 3Ma 5% 4% Rb-Sr 4 #p
111.0Ma [FIREEEIR ET N —3, XW & RAT KPS £4
HE&RT B RAA RN FHENmHERR ILE R
AHIE, 23509 0. 70628 1 0. 70636, /R T X KB, ¥+
HFIE RS Y  FAR B R IR, — 45 U 3 B
R YRR B — GRS

4 i
R FTLRE S IO A BEAE ™ Rb-Sr i 4R A1 7 ¥ 5 T



RARF: TAIRET AT HERAEESENERALAFTEXL 1357

Wb E SR BRI R g0 111, 0Ma 24 (B H
TR . X—HEUERT IERSENR, N RS
FAE AR ARG BRAOKE IR T B AT
HEERER, BRUEREREQEEEHILERRS
JBH P4 A i[RI 2 L R e TT LOKS 3 8 5 BOBH™ PR I B
T, ASCIRB MY + B A A A NN R
113.6Ma Al fERREF E B K R YW B k. B 8H
B R A R R S Rb-Sr &R i E S BIMw G
{13 AT (0. 70627 ~ 0.70636 ) , W] fE 3 B % BT R
B BOR B R S — 5 S, R UL 2 E BT R 1T
RE SRR G EHE (120 +10Ma) 5 A BB H S BRI KM
BREA R RIERRY TS E EFENRERER,

B FRXWTEREMBEANH Y ATFE: FHT
e BRI b BN 514 BB R TR SR E
EBUAY EESCRE, R R AT AL B A 8 B S B SR AE
FEWEHTSRENTY MR TRERIGEEE LSS
RIOBREL, AR HFFRBRENBEE,

References

Anglin CD, Jonasson IR and Frankin JM. 1996. Sm-Nd dating of
scheelite and tourmaline; Implications for the genesis of Archean
gold deposits, Vald’ Or Canada. Economic Geology, 91: 1372 -
1382

Bell K, Anglin CD and Franklin JM. 1989. Sm-Nd and Rb-Sr isotope
systematics of scheelites: Possible implications of the age and genesis
of vein-hosted gold deposit. Geology, 17: 500 — 504

Chesley JT, Halliday AN and Scrivener RC. 1991. Samarium-neodymium
direct dating of fluorite mineralization. Science, 252: 949 —951

Christensen JN and Halliday AN. 1995, Testing models of large-scale
crustal fluid flow direct dating of sulfides: Rb-Sr evidence for early
dewatering and formation of Mississippi valley-type deposit, Canning
basin, Australia. Economic Geology, 90 877 —884

Clarke ME, Krogh TE and Archibald DA. 1990. U-Pb zircon and rutile
ages and “* Ar/® Ar biotite ages for the Victory Mine, Kambalda,
western Australia: Constraints on the age and P-T-time aonditions of
aineralization. In: Greenstone Gold and Crustal Evolution. NUAA
Conference, Greenstone Gold Deposits, Vald’ Or Quebec, 144 - 145

Du AD, He HL, Yin NW, Zou XQ, Sun YL, Sun DZ, Chen SZ and Qu
WJ. 1994. A study on the rhenium-osmium geochronometry of
molybdenites. Acta Geologica Sinica, 68 (4): 339 - 347 (in
Chinese with English abstract)

Fan HR, Hu FF, Yang JH, Shen K and Zhai MG. 2005. Fluid evolution
and large-scale gold metallogeny during Mesozoic tectonic transition
in the eastern Shandong province. Acta Petrologica Sinica, 21(5) :
1317 - 1328 (in Chinese with English abstract)

Hu DJ and Luo GL. 1994. “*Ar/ Ar ages of gold-bearing quartz veins
and their geological significances in Typical Gold Deposits of
Zhangjiakou- Xuanhua Gold Field, Hebei Province. Chinese Journal
of Geology, 29(2) : 158 - 191 (in Chinese with English abstract)

Huang DH, Du AD, Wu CY, Liu LS, Sun YL and Zou XQ, 1996,
Metailochronology of molybdenum ( copper) deposits in the North
China Platform: Re-Os age of molybdenite and its geological
significance. Mineral Deposits, 15(4) : 365 —373 (in Chinese with
English abstract)

Kerrich R and Kyser TK. 1994. 100Ma timing paradox of archean gold,
Abitibi Greenstone Belt ( Canada): New evidence from U-Pb and

Pb-Pb evaporation ages of hydrothermal zircons. Geology,22:1131 —
1134

Li HQ, Liu JQ, Du GM and Wei L. 1992. The Chronology on ore-
forming for endogenetic metallic deposits: Illustrated by Xihuashan
tungsten deposit. Chinese Science Bulletin, 12: 1109 - 1112 (in
Chinese)

Li ZC, Cai H and Zhu JP, 1994, Direct dating on ore and sedimentary
rocks. Geology-geochemistry, (1) : 47 =52 (in Chinese)

Liu JM, Shen J, Zhao SR, Huo WG and Jiang N. 1998a. Isotopic dating
for metallic deposits and its significance, Geological Exploration for
Non-ferrous Metals, 7 (2): 107 - 113 (in Chinese with English
abstract )

Liu JM, Zhao SR, Shen J, Jiang N and Huo WG. 1998b. Review on
direct isotopic dating of hydrothermal ore-forming processes. Progress
in Geophysics, 13(3): 46 —55 (in Chinese with English abstract)

Lu SN, Li HK and Li HM. 1999. Research on isotopic geochronolgy of
mineralization events. Earth Science Frontiers, 6(2) : 335 -342(in
Chinese with English abstract)

Ludwig KR. 2001. Users Manual for Isoplot/Ex: A geochronological
toolkit for Microsoft Excel. Berkeley Geochronology Center Special
Publication, USA, 1 -53

Luo WC and Wu QS. 1987. Dating the ore-forming ages of gold deposits
by altering minerals in eastem of Jiaozhou Peninsula. Chinese
Science Bulletin, 32(16) : 1245 — 1248 (in Chinese)

Luo XQ. 1979. Discussion on measuring error of radiogenic Strontium by
isotopic dilution. In; National isotopic geology conference Proceeding
edit group, National Isotopic Geology Conference Proceeding,
Beijing. Beijing: Geological Publishing House, 95 - 106 ( in
Chinese )

Mao JW, Hao Y and Ding TP. 2002. Mantle fluids involved in
metailogenesis of Jiaodong ( East Shandong) Gold District: Evidence
of C, O and H isotopes. Mineral Deposits, 21(2): 121 - 128 (in
Chinese with English abstract) ;

McNaughton NJ, Rasmussen B and Fletcher IR. 1999. SHRIMP
uranium-lead dating of diagenetic xenotime in silliciclastic rocks.
Science, 285: 78 - 80

Nakai S, Halliday AN, Kesler SE and Jones HD. 1990. Rb-Sr dating of
sphalerites from Tennessee and the genesis of Mississippi Valley type
ore deposits. Nature, 346 354 - 357

Nakai S, Halliday AN, Kesler SE, Jones HD, Kyle JR and Lane TE.
1993. Rb-Sr dating of sphalerites from Mississippi Valley Type
(MVT) ore deposits. Geochimica et Cosmochimica Acta, 57 417 -
427

Peng JT, Hu RZ and Bumard PG. 2003. Samarium-neodymium isotope
systematics of hydrothermal calcites from the Xikangshan antimony
deposit ( Hunan, China }; The potential of calcite as a
geochronometer. Chemical Geology, 200; 129 - 136

Pettke T and Diamond LW. 1996. Rb-Sr dating of sphalerite based on
fluid inclusion-host mineral isochrones; A certification of why it
works. Economic Geology, 91: 951 - 956

Quan H, Han QY and Ai YF. 1992. Poly-metal, gold and sliver ore-
forming and its’ perspective in Yanliao District. Beijing: Geological
Publishing House, 60 (in Chinese)

Shepherd TJ and Derbyshire DPF. 1981. Fluid inclusion Rb-Sr
isochrones for dating mineral deposits. Nature, 290(16) : 578 —579

The National Geological Isotopic Ages Album Editing Group. 1983. The
national geological isotopic ages album ( the third ). Beijing:
Geological Publishing House, 30 —31 (in Chinese)

Wang JW, Tatsumoto M, Li XB, Wayne RP and Edward CT. 1994. A
precise 22Th/? Ph chronology of fine-grained monazite: Age of the
Bayan Obo Ree-Fe-Nb ore deposit, China.
Cosmochimica Acta, 58 3155 —3169

Wei JH, Liu CQ and Liu GC. 2003. Method of dating of gold deposit and
the related problems. Earth Science Frontiers, 10(2): 319 - 326
(in Chinese with English abstract)

Wu ZH and Meng XG. 1998. Gold and poly-metal ore-forming and its’
relation to tectonics in Yanshan inland orogenic zone. Beijing:

Geological Publishing House, 82(in Chinese)

Geochimica et



1358

Yang JH and Zhou XH. 2000. Rb-Sr isochron ages of the ore and gold-
bearing minerals in Linglong gold geposit and its’ ore-forming ages,
eastern of Jiaozhou Peninsula. Chinese Science Bulletin, 45 (4) .
1547 — 1553 (iin Chinese)

York D, Masliwec A, Kuybida P, Hanes JA, Hall CM, Kenyon W],
Spooner ETC and Scott SD. 1982. “Ar/* Ar dating of pyrite.
Nature, 300: 52 =53

Zhai MG, Zhu RX, Liu JM, Meng QR, Hou QL, Hu SB, Liu W, Li Z,
Zhang HF and Zhang HF. 2004. Time range of Mesozoic tectonic
regime inversion in eastern North China Block. Science in China,
Series D, 34(2): 151 -159

Zhang DQ and Sun GY. 1988. Granites in eastern China. Wuhan: China
Geoscience University Publishing House, 15(in Chinese)

Zhang LC, Xiao WJ, Qin KZ, Qu W] and Du AD. 2005. Re-Os isotopic
dating of molybdenite and pyrite in the Baishan Mo-Re deposit,
eastern Tianshan, NW China, and its geological significance.
Mineralium Deposita, 39(8) : 960 - 969

Zhang RB, Liu JM, Ye ] and Li YB. 2003. C and O isotopic
geochemistry of Shouwangfen copper deposit, Hebei Province.
Mineral Resources and Geology, 17 (2): 122 - 126 (in Chinese
with English abstract)

Zhou XH, Yang JH and Zhang LC. 2002. Formation of super-scale gold
deposits in Jiaodong as well as Mesozoic deep procession of
lithosphere. Science in China Series D, 32 (spell. ): 11 ~20 (in
Chinese with English abstract)

Bt 3L B % STk

(EHEBEMERMFFREEILR) RE/DAS. 1983 (2HFEME
BRERBARIC &) B =5, HBTHRAE, 30 -31

MR ATLLE, BT T ARBEEK, PR HT, MR, BRA R, JE SCR.

1994 AT A9k - R R MBERBE I ERR. HE¥

#,68(4): 339 ~347

TEED, W55 it R EYIE. 2005 AR G A U R
FIrd B WAL A G M R S AR 21(5):
1317 -1328

WA, B, 1994, LKA &7 K AR Ar-Ar 8288, HER
2,29(2): 158 - 191

BB, AL RIE, RET X2 FAEH, ARBERK. 1996, b &4
() 7 R AT T S-RER R . 77

Acta Petrologica Sinica #%G%3% 2008, 24(6)

BRI ,15(4) ; 365 -373

AT NFF,HER, Bk 1992, RESBT RN ERERSE
BFFE . DIERLET ). BlesEm,37(12) ; 1109 1112

FRE B, RFEF. 199, 7R GIREFROERNE. bRl
®wikEE, (1):47- 52

XU, Phi, B, ETHE, £ 1998a. £ET KM EHFHHE
FHHEMENL. AELSBT=58H#E,7(2): 107 -113

XU, X s, 268, E D E. 1998b. 7 MAE SR E
EEFEIER, IR HE,13(3); 46 -55

BhAAGE, ZE4Roh R R, 1999, 5 R34 p9 B4 RAERFTIIE.
HAERTS,6(2) : 335 -342

g4, 1979. RARBBRENE RN REENRETE. L. &
HEM KRS XERB/PER 2EREEHRLSIR
4. JbE: HUFH AR, 95 106

AR AEE. 1987, NAMET YN ERAST R F. B
225, 32(16) ; 1245 - 1248

EROC, M, THE. 2002. RKEST AN HBEHES SR
TSRBEFRMSEIEE. 5K, 21(2): 121 - 128

BUE, BEK=,KE. 1992. BRIIBXEER & BEF 5E7.
deat: MR ARAL, 1992 60

AARK, AKX EE. 2003. &5 MEHERIHSREEFHFEY
M. Hi2ERG4,10(2): 319 326

K2, HEA 1998, FILENEILH &SRR EHSWE-
B RKFR. LA bR H AR, 82

PR, . 2000. AR AWET T A MBET Y Rb-Sr %
IR F R ST B L. BlEiER,45(14) : 1547 ~1553

A, PVEESE. 1988, RERMIAERKE. R HEME KSR
#, 15

SRER, X, A, Bk . 2003, WILETHAAT RERME
BRIEFERHBEN. F=58%,17(2): 122 -126

JF e R, kE B, 2002. BREBARETHNEREPERSE
AEFELR. FEAE(DE), 3208H): 11 - 20



