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Fig. 1 Sm-Nd isochron for the disseminated
scheelites from the Woxi Au—Sb—W deposit ,

Western Hunan
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and late calcite (b) associated with stibnite from

Sm-Nd isochron diagram for early calcite (a)

the Xikuangshan stibnite deposit, Central Hunan
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16 B/ H 2 4 35 B 1R 78, ¥ LA 7E ""Sm/"*Nd—
“INd/"Nd B % B RCRLIT . B . $E B Sm/Nd 4
BWHERZTHET Y. TREBEHE Sm-Nd R R
FREEXREZEN. AN, b TRBRBTERASH
Hatk, — MR R B E Nd B AR 4R
BIRB|Y—, T BEAFZHRBT KRPFESHRT &
Ik, KRR AR B AR REHRSEY
I7] 37 3% 4F B 53

£ % 3 @ / References

B, DRE, EER. 1991. AT Kb i X HERILF 51— LU#T
LR XH H 6. 5 57 AR AL

LIEHE, KRB, 1986. ARG ARBRALE — 1 ARE W L b ER1L 2
MEAME. B IR bt TR BT AT R, 16:1~34.
L XK HER, B 1992. NAEL BT KR EAENRE
HR—UELLEY hE. BHEER, 37(12):109~1112.
ZEEEL, Hart S R, &K, kB 5. 1987. W H M EH B LS Sm-
Nd [l #4F i R E R L. B E ], 32(21):1728~1731.

RN, BT XER,KEE. 1989. KL EKFBEH C B
FEE A Sm-Nd R R F I REMEE . BHFER,34(7):522
~525.

EXWRER, TRE R, HHAE FR, B, T 2004 &
EHARSET HE#A Sm-Nd SRR ER R EHEE L.
JEETE,50(2):189~195.

FZHEE,TEE,HER. 1987. A Sm-Nd §8f K. # 7 BRI,
15(9):67~68.

X, EE . RELC,BEDE, 6. 1998. £ B KFAMEEEN T



#o R

666

B

I 2006 4

BHEX. FEERT = 58%,7(2):107~113.

EBRIGHEICR,ERE. 1999. R AAERT ERA S AR £X.
PR ,18(4) : 291 ~298.

BERE, LBE, NG HIERK. 2002. MREER Lt - KEEATKRE
AY—HFEAMRFR R EE L. 5 KRB, 21(1):10~15.
ERE,RRL.1993. &5 RYH W3R L BRI EREH

FHER. TR, 12(3):285~286.

FRE,RRL. 1995 T YRENT YR AEBEH RS RT £RE.
B R H R ,14(2):185~188.

PR, 5L, HEE. 2003. A Sm-Nd B E &R X EEHD
R BRI R A B L. 5 F 24, 19(4):785~791.

EEE,ARE,AFEE, BELL. 2002. B WS RBR T BEH
Sm-Nd AL % & 4. B %58 ,47(10):789~792.

TRE,HARB.BR, RELL. 2004. 5 LA TR A B4 REE
AREXRHEHABER. #RILIF,50(1):25~32 .

TR, REL Y, AR B 2003, W T K B Au—Sb—
WH KRS AET Sn-Nd fI A ¥ Ar-Ar E 4. B2 5E R, 48
(18):1976~1981.

TR RS, REL, T, B 2005 M RES ST K
FESY R LT R E. IR, 34(2):115~122.
I, EFREBRR, KR 1987. RAE X HAA Sm-Nd [ 4:

RERWE. IR F,22(1):86~92.

BAR EHE, E5ET- 1988 EHRKAZERR/BHERRIHLE
e Sm-Nd ML R (9 BF5E. BH3E 17,36 (16) : 1247 ~1249.

R R E, MR 1991, BB T8 AH KK E M REE,
Rb-Sr #1 Sm-Nd F£# X H & . Rk, (2).118~127.

BA¥R.AEHE - BAF.EHE. 1989. TUHER)I G LEEY
Sm-Nd % B 28 4F i & Fo o R B . BH @ R, 34 (16) : 1243~
1245.

Anglin C D, Franklin ] M, Jonasson I R, Bell K and Hoffman E.
1987. Geochemistry of scheelites associated with Archean gold
deposits: Implications for their direct age determination. In
Current research, Part A: Geological Survey of Canada Paper §7-
1A, 591~596.

Anglin C D, Jonasson I R and Franklin J M. 1996. Sm-Nd dating of
scheelite and tourmaline: Implications for the genesis of Archean
gold deposits, Val d’ Or, Canada. Econ. Geol., 91. 1372 ~
1382.

Bell K, Anglin C D and Franklin J M. 1989. Sm-Nd and Rb-Sr
isotope systematics of scheelites: Possible implications for the age
and genesis of vein-hosted gold deposits. Geology, 17; 500 ~
504.

Boyle R W.
Geological Survey of Canada Bulletin 280.

Brugger J, Mass R, Lahaye Y, McRae C, Ghaderi M, Costa S,
Lambert D, Bateman R and Prince K. 2002. Origins of Nd—

Sr—Pb isotopic variations in single scheelite grains from Archaean

1979. The geochemistry of gold and its deposits.

gold deposits, Western Australia. Chem. Geol., 182; 203 ~
225.

Cherniak D J, Zhang X Y, Wayne N K and Watson E B. 2001. Sr,
Y, and REE diffusion in fluorite. Chem. Geol. , 181: 99~111.

Cherniak D J. 1998. REE diffusion in calcite. Earth Planet. Sci.
Lett. , 160: 273~287.

Chesley J T, Halliday A N, Kyser T K and Spry P G. 1994. Direct
dating of MVT mineralization: Use of Sm-Nd in fluorite. Econ.
Geol. , 89: 1192~1199.

Chesley J T, Halliday A N, Scrivener R C. 1991. Sm-Nd direct

dating of fluorite mineralization. Science, 252: 949~951.

Darbyshire D P F, Pitfield P E ] and Campbell S D G. 1996. Late
Archean and Early Proterozoic gold—tungsten mineralization in
the Rb-Sr and Sm-Nd
constraints. Geology, 24: 19~22.

DePaolo D J and Wasserburg G J. 1979. Sm-Nd age of the Stillwater

Zimbabwe Archean craton: isotope

complex and the mantle evolution curve for neodymium.
Geochim. Cosmochim. Acta, 43: 999~1008.
DePaolo D J. 1988. Neodymium Isotope Geochemistry—— An

introduction. Berlin Heidelberg, Springer-Verlag.

Dickin A P. 2005. Radiogenic Isotope Geology. Cambridge University
Press.

Eichhorn R, Héll R, Jagoutz E and Schirer U. 1997. Dating scheelite
stages: A strontium, Neodymium, lead approach from the
Felbertal tungsten deposit, Central Alps, Austria. Geochim.
Cosmochim. Acta, 61: 5005~5022.

Elzinga E J, Reeder R J, Withers S H, Peale R E, Mason R A, Beck
K M and Hess W P. 2002. EXAFS study of rare-earth element
coordination in calcite. Geochim. Cosmochim. Acta, 66: 2875~
2885.

G L and DePaclo J. 1997.
components: heavy isotopes. In: Barnes H L (ed. ) Geochemistry
of Hydrothermal Ore Deposits (third edition) . John Wiley &
Sons, Inc., 31~41.

Faure G and Mensing T M. 2005. Isotopes:
Applications (3rd edition) . John Wiley & Sons, Inc. , 194~213.

Faure G. 1986. Principles of Isotope Geology. New York: Wiley.

Fryer B J and Taylor R P. 1984. Sm-Nd direct dating of the Collins
Bay hydrothermal uranium deposit, Saskatchewan. Geology, 12;
479~482.

Galindo C, Pankhurst R J, Casquet C,Coniglio J, Baldo E, Rapela C
W, Rapela C W and Saavedra J. 1997. Age, Sr- and Nd-isotope
systematics, and origin of two fluorite lodes, Sierras Pampeanas,
Argentina. Int. Geol. Rev., 39, 948~954.

Galindo C, Tornos F, Darbyshire D P F and Casquet C. 1954. The

age and origin of the barite — fluorite veins of the Sierra del

Farmer Source of hydrothermal

Principles and

Guadarrama: A radiogenic and stable isotope study. Chem.
Geol. , 112: 351~364.

Ghaderi M. 1998. Sources of Archaean gold mineralization in the
Kalgoorlie—Norseman region of Western Australia, determined
from strontium—neodymium isotopes and trace elements in
scheelite and host rocks. PhD Thesis, The Australian National
University. Canberra, 231pp.

Gharderi M, Palin ] M, Campbell I H and Sylvester P ]. 1999. Rare
earth element systematics in scheelite from hydrothermal gold
deposits in the Kalgoorlie—Norseman region, Western Australia.
Econ. Geol. , 94. 423~438.

Halliday A N, Shepherd T J, Dicken A P and Chesley J T. 1990. Sm-
Nd evidence for the age and origin of a Mississippi Valley Type ore
deposit. Nature, 344, 54~56.

Hamilton P J, Evensen N M, O’ Nions R K and Tarney J. 1979. Sm-
Nd systematics of Lewisian gneisses: Implications for the origin of
granulites. Nature, 277 25~28.

Hamilton P J, O’Nions R K, Evensen N M. 1977. Sm-Nd dating of

Archean basic and ultrabasic volcanics. Earth Planet. Sci. Lett. ,

36: 263~268.

X, Pei R and Su Z. 1996.

mineralization in the Xikuangshan deposit, Hunan, China.

Resour. Geol. , 46(4): 227~231.

Hu Sm-Nd dating for antimony



N

LR

Jacobsen S B and Wasserburg G J. 1980. Sm-Nd isotopic evolution of
chondrites. Earth Planet. Sci. Lett. , 50:139~155.

Jiang S Y, Han F, Shen ] Z and Palmer M R. 1999. Chemical and
Rb-8r, Sm-Nd isotopic systematics tourmaline from the Dachang
Sn—polymetallic ore deposit, Guangxi Province, P. R. China.
Chem. Geol. , 157: 49~67.

Jiang S Y, Slack J F, Palmer M R and Shaw D R. 2000. Sm-Nd
dating of the giant Sullivan Pb—Zn—Ag deposit, British
Columbia. Geology, 28: 751~754.

Kempe U, Belyatsky B V, Krymsky R S, Kremenetsky A A and
Ivanov P A. 2001. Sm-Nd and Sr isotope systematics of scheelite
from the giant Au— (W) deposit Muruntau: Implications for the
age and sources of Au mineralization. Mineral. Deposita, 36: 379
~392.

Kent A J R, Campbell I H and McCulloch M T. 1995. Sm-Nd
systematics of hydrothermal scheelite from the Mount Charlotte
Mine, Kalgoorlie, Western Australia: An isotopic link between
gold mineralization and komatiites. Econ. Geol., 90: 2329 ~
2385,

Ludden J N, Daigneault R, Robert F and Taylor R P. 1984. Trace
element mobility in alteration zones associated with Archean Au
lode deposits. Econ. Geol., 79; 1131~1141.

McCulloch M ] and Compston W. 1981. Sm-Nd age of Kambalda and
Kanowna greenstones and heterogeneity in the Archean mantle.
Nature, 200: 1003~1011.

McCulloch M ] and Wasserburg G J. 1978. Sm-Nd and Rb-Sr
chronology of continental crust formation. Science, 200: 1003~
1011.

Morgan ] W and Wandless G A. 1980. Rare earth element distribution

ERES AET KT EET YK Sm-Nd R R EF 667

in some hydrothermal minerals: Evidence for crystallographic
control. Geochim. Cosmochim. Acta, 44: 973~980.

Mork M B E and Mearns E W. 1986. Sm-Nd isotopic systematics of a
grbbro—eclogite transition. Lithos, 19: 255~267.

Munoz M, Premo W R, Courjault-Rade P. 2005. Sm-Nd dating
fluorite from the worldclass Montroc fluorite deposit, southern
Massif Central, France. Mineral. Deposita, 39;: 970~975.

Nie F J, Bjorlykke A B and Nilsen K S. 1999. The origin of the
Proterozoic  Bidjovagge gold—copper deposit, Finnmark,
Northern Norway, as deduced from rare earth element and Nd
isotope evidences on calcites. Resour. Geol. , 49(1): 13~25.

Oberthiir T, Blenkinsop T G, Hein U F, Héppner M, Héhndorf A
and Weiser T W. 2000. Gold mineralization in the Mazowe area,
Harare—Bindura—Shamva greenstone belt, Zimbabwe: Genetic
relationships deduced from mineralogical fluid inclusions and stable
isotope studies, and the Sm-Nd isotopic composition of scheelites.
Mineral. Deposita, 35: 138~156.

Peng B and Frei R. 2004. Nd—Sr—Pb isotopic constraints on metal
and fluid sources in W-—Sb—Au mineralization at Woxi and
Liaojiaping (Western Hunan, China) . Mineral. Deposita, 39:
313~327.

Pimentel M M and Charnley N. 1991. Intracrustal REE fractionation
and implications for Sm-Nd model age calculations in late-stage
granitic rocks: An example from central Brazil. Chem. Geol. ,
86: 123~138.

Whitehouse M J. 1988. Granulite facies Nd-isotopic homogenization in
the Lewisian complex of northwest Scotland. Nature, 331: 705~

707.

Sm-Nd Isotope Dating of Some Ca-bearing Minerals in Hydrothermal Deposits

PENG Jiantang, FU Yazhou, YUAN Shunda, SHEN Nengping, ZHANG Dongliang
State Key Laboratory of Ore Deposit Geochemistry, Institution of Geochemistry,
Chinese Academy of Sciences, Guizhou,Guiyang, 550002

Abstract

Both Sm and Nd are similar in ionic radius and in chemical properties, the daughter *Nd decayed by the
parent '*’Sm through a- process can occupy the same site in mineral lattice as its parent, thus Sm-Nd isotope
systematics is easily be closed and can resist later alteration and weathering. However, Sm-Nd chronometer has
predominately been applied in Precambrian geochronological studies in the past, few similar applications have
been carried out on hydrothermal mineralization, and the dated objectives are mainly restricted in meteorite,
lunar rocks, ancient ultrabasic and basic rocks, and Precambrian metamorphic or sedimentary rocks. Some
researches in recent years indicate that, some hydrothermal Ca-bearing minerals display relatively high REE
concentrations and obvious Sm/Nd fractionation, and show great potentials in precisely dating various
hydrothermal mineralization. Sm-Nd isotope dating studies on fluorite, scheelite, calcite and tourmaline are
summarized in this paper, and their further application in hydrothermal deposits are expected, which aims to

promote the development of Sm-Nd isotope geochronology in China.

Key words: Sm-Nd isotope systematics; metallogenic geochronology; Ca-bearing minerals; hydrothermal

deposit
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