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R OE OBR-KKUERFESHARNRE- RAREBARR A SV RTRARENEERE, BAE
M EKE Cu, Au £, ,CLF SRR ARLRNNEAERLBTREAERE Co, Au RBHXBRE. BEER
BER-RK L BRERAE T BRE RGBT Y, SERFEEN Cu, Au RIERS CLF, /L F' /(Fe* +Fe" )
MURBREEG SN ARNELEFERE  ARERRBRZBECBRTELAKEBRESERAREZN, EER
Bt ig AR H ARG Cu, Au £ EM CLF & B RAAEFORS, Bt , 7T UUER BT 9 L5 ok 5 i B4R
AET Y FATATFMRE-KKUBAKNERT E L, E—SRARHA €7V RARA- RREERARE B
EAHEFRER-KKLBARBZBHRT RERE, N TR EREMESRT CRYAGTEEE L,

XE BWA-KKWE
S %S P618.41;P618.51

R WERY ~E

ERSMEERR, EAERFET KNEEM™
BATHRAEREROY KLU L, &/FEREERH
TRMEI G, FEEERWERNE, ~EESHK
EFTVRK,EWERNEREZBL TH, AR
HABE. €7 KRR AR E T K (Sillitoe, 1989;
1995;Vila,1991; 2% ,1984) . i 10 REXK, 3
RFHERT HRBAMBHEE WY KRBT TE
U8 T 98 B ¥ 3 & (Sillitoe, 19955 Richards, 1995),
FAHRAFSERBERBRREBERBRES(E)TKERS
et &V REEFVHHEMRERR, #87
BE-RARRBRBIAER Cu, Au BT PLEI B R A
LR E B R ¥ R 88 15 R R (Richards, 1995
Giggenbach, 1992; Spooner, 1993;
1994; Arribas, 1995; Spry, 1996; Benning, 1996;
Gammons, 1997; BERS,1995; #HEL%,199%),
KB W 3 R 3 3R AL 27 3R E R A7 28 44 £ 2 A BT
REW, BE-K KW ERKERT F(Cu, Au) &
(H,0 RE CLF,SH) MR (FOMWFEFERE . E
BETRKURTABPEFEZXEENERN
(Hendenquist ,1994 ; Gammons(, 1997),

BRTEZHABEAT RB-KALBEAKN
RERMEA-RRBRERBREE. 27 KEHY

Hendenquist,

LHREERIRED: A

B RBRIR B AE A, AT, R A, I IR BT
AHHRAREE RS, 5T G A E - KL RAK
EB& Cu, Au AKX BEERMH 27 @AX—4
T HEBURE LR K P AE KR BR-KKILRARK, &
MAIAFRX G ET MEATRAK? BERHE—&
KPR MRPX SRR U T 5 5K B # e
HRHAE MANTRUIEDRARREENE
Mo

1 &ER-KKUCEE & Cu, Au 5K
RENE S 3 SR

1.1 ERWNE Cu, AuEERAEBRTHXR
AORBEN AuFERST REATFRENER
A FEARE—EEIREA AUFEESST
MRERR, —EHRERBEREE Ao FEX
EVHEXKBAER:; HI—BBREFEMILR, Au
KB A —ESHERENT HE(CE)AX,Aull
BAERS(ETHBBOREAIBMERIGES
BHXBRE ZHREM BEEL ERELR
BB U1 S AR R K M BB E R T R B2 W
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AHMBREAEIB. EFAI W THEERE R E
BERANREERR. 27 KRANES-RAMERRE
& HT KRR, EERERKKWE Cu, Au FE L
RERPEXRT KRBT 5SERBRTEHIAENX
BERZ—,

ZEINN,BENEA Au,Cu EERNEME, I
AREXVVBEEME, BRBIRBMESHK
HAEBTH K, MIEREST. 54K Au,Cu
HEEHEUTBERTRESEMZBRMOER, MHE
HEEETRERET RARESEERXTH A,
Cu k. W Lowenstern(1991)# Cu F EAL 5 X
107 ~10x 10 M ERMR AR T, RAKEE
BE&CLCO, WRHEBREERSHETEE Cuim
¥ F & ; Connors(1993) #4557 & K I A B Au
EEMMEM(<1.0x10 ), MITANXERAEES
ERMER, HELELREFT FENEZIHER
M FENE A, Cu FEHEBEE M E K, Le
Cloarec(1992) 3} #7 76 22 White 5 1% 2k 11188 & Ul 2 #k
2K EETHR S H,0 1.9 Mt,CO, 0.5 Mt,
C10.04 Mt,S 0.06 Mt,Cu 110 t,Au >36 kg, X4t
MRERSAGRBER, AR ESERATUSE
BE Co,Au EFERBATH . B, 043K BUR K-
WRUE AR Co, Au FERFER(AEERZ
Rl ) R AR B BB SR R N PR B B R B, BT
HEERYT BN EERRT.

1.2 EXHNEUERREE L, AvESKERS
RIBPHSRITH

CuREMATER, EABRETEEERZHML
Y UEMSRETERETY, FINRRAGZP
(Speer,1984;0lade,1979) . Au AFERMFELKITLER,
EXRAS, TEMH TR A, R ELY Mk
BUYRZ, KAMAZEFPEFEE/D (Boyle, 1979;
Bornhorst, 1986) ,

MR B WL KBE , Cu, Au F B2 # B
MNER Cu, AuEERARIBRPAIMBETLE,
Au,Co WHEAHEZHBHE TSRS RFIR(EH)
FHATE Cu, Au AT MAMIER. #BEE
THRHA,KEVYNMBEET P EEARLY B ME
GREFESSBPHRAYRMEROERIER
(Hamlyn, 1985; Keays,1987), ER&E & RI8
PEAYHEFERRHT Cu, Au EBRE K S
HEEMBEHES Cu, Au REBER. #EHR
U, ERLYRBAOCRER)WEHEHT,Au,Cu il

BRREERESEEHAS)/BEIERE<1.0
(Bornhorst,1986) , BE /R X R T 45 B /v RAE A
AFBBEKREE ALCOMSTH, B THHES
Cu, Au WK HITE B
HUEVENEENEZEMNERE fo (K&
BE) B fo I 5 R =t B AL i L 0 32 I
# (Richards, 1995; Spooner, 1993; Wybon, 1994;
Carroll, 1985) #E® fo, & T, MU EARE

B, K EHH L SO;” M SO, MIERBMAERMR
Bk, EXHEAG T, EHMLTE Co, AuEE R
HERABPHTHARUTAEETE, B THEEK
P EE , HBASEEAREH. Bit, BB & H
ERABBRME Co, Au MR ABME R KBHREY
K, & hﬂﬁﬁk%iﬁ%%%%ﬂﬁ*ﬂ@ﬁ%%%
HEZ—. AEAFHESIUX S EREER- TR
HEAREFXNBREBEAS-RARKEBEARABRE S
($)T KNP I BPE RN fozﬁ?ﬁﬁﬁ;ﬁ?’
H 2 A 4E B (Richards, 1995 ; Muller, 1993) .
1.3 EESCLFSENHBRE Cu, Au BRRE
7 B

ERALY R, Cu, Au RTHNEBHT &K
HALERGHRBABRMIR, ETHREES
BUER4 4 H,0,CLF,S S, “E ESEH,
Cu, Au B S XBERASTESHBISTEHFEAR
BHER ST RE. IHRSTEENBERWEE
WEE :© AT KRS HB X E /B H,0,Cl,
F,S,CO, #i Cu, Au (Hendenquist, 1994 ; Lowenstern,
1991;Le Cloarec,1992;Goff,1994). @ ¥ HEERE &
Cu B ALY T & 0 5 £ BE Ut 1 40 28 1 o 0 4 428 i
B K (Lowenstern, 1991 ; Sawkins, 1981 ; PR 3% £ %,
1996). @ Wik/IBErEREHBERY,CulRFIDE#
AE Cl# AT (Candela, 1984) . BEHMFT F Au 5
Cu MEMIEXR R Au EIR (500C LL E) W% #
EXREN, ACBRIKETE CLEEMREMES
(Benning, 1996; 5 5% ¥ %5, 1995; Gammons, 1997),
BR AuFIRBRA S Co MRS CLRAR 54 B
FR. O RERNETRRBFLHA B KR
RR PGB B &0 KB BB B 1 Ok TR
TERWERHE,

GZLIR MBEAEEN Cu, AuFEE,CLFEFR
BRERERHERERBR- KA LEKES K
KBRS Cu, Au AR RERAER,
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2 BE-kL AR R B Cu,Au.CLF
S' K Ft /(F* +Fe* ) lLfE

2.1 BEHBHE Cu,Augl
WEXMMETHERT RGBT & R-
KAUBARFRAHN Co FRESE HEBN6
X 107% ~ 4600 X 107° ( Speer, 1984; Olade, 1979;
Kesler,1975) , b M EH F W B =8 Cu RESH
W E%0.6% ~1.98% (Hendry, 1981) ; 4 K B 43 BF
RIEBR BT BAKTREZBHESN Cu KES
BRZATBAKESE, 1H Hendry(1981) % A FI E
Kloula #E B MWHAR TERE R BAKPHE
=R Cu JRE 2 8F ik 880 % 10, i # @ Ak
HWERZEE Cu BN 23x107°, Al XL
B RAERTEBRINESEAIREE Co 51
MER, XERTBRARTHWEREZRBERTERE
BZHRZE BB FHCoFEHRT ESEH
HE CuBBBE, MRTBAKKF=EHBHER
E5EH. Bit, BT BAKRERZRT RBAKURR
FRARNE BB (B & B R AT L) BT 8L
MEZS HCESERAHEER, "BRSRE
B R EHEFEN TRBLERT EXREX
HEN, RITANBR-RKALEFHEBREERERN
B BAEENKREL, BNEM CuEERKR
HEVH CuBRB(BRERLZINWERER,
AvERZEPHERIOKTERLY A Fe-Ti
fYbhwE R, HBEEN0.1x107°~16x107°
(Boyle, 1979 ; Bornhorst, 1986 ), H 5 & ¥ B 7£ ¥ —
&R T URHENTRAT SETRAKRZEBE SR
MBS P M HRGE , (BB &P A T MBS -1 AL
BEABRES FTRKNEELRRIGFESLSE
BENAER. EEAPTFEAENSMNEVRESR
BEENKEERZHERT COo WAES BN
25001075, Au IR B HE 8x107°, 4 L%
ERAEBZRP COMEES TN 1320x107°%,Au
EREUXI0 . BRTERIFEXNBEE KRS
B Cu, Au FEBRE NN T ENMNHRY R
BT B REMRFEGRTBARHETL
#®.
2.2 BREBPFHCLFER
RABPHOHMEFLE CLAF&HR. ¥
% B 3T (Richards, 1995; Speer, 1984 ; Kesler, 1975;

Stollery,1971;Chivas, 1981) &8, K A P B H B
=K CLF B LR A K MHE CLF S/ X
MEBHCLF SEBERBEEEREXYE CLF &
BE.EBEARY B TR BT BB ;K CLF
BEAERRREREXWES CLF 81K, AR
BMEE Cu, Au BRI,
2.3 RZBHFS/(FE' + F " JILEREIRE
KR EBERE F' /(Fet + F ' )Ml Fe*t /
(F* + Mg® " YW E F&* ~Fe’" - Mg " [BIHE
AW BE R B (5 ) ] B A BT LA R e R 45 & A A A 3o
SR & K/ (Speer, 1984 ; Wones, 1965) . %f B i TE ‘
#JL AW (Mason, 1978) LI R B K #| & fr & ']
(Chivas, 1981) RH SR/ T RAKR B W RR
WO RBRARBEERRATRABREEREBHFS/
(F&" + Mg Y HEMERE., FEHAERH, BXK
WEEARERAREAIBRTRAY AR K
Cu,Au A ZE T 5 # B9 I E ¥ B K (Richards, 1995;
Spooner, 1993 ; Lowenstern, 1991) , I R H XK F & B
EERS CLF,SE BLARARENERELERK
BB E S Cu, Au T W&,

3 WK ILE BB E Cu, Au Jl1E
AER TR HEREX

KEHREH, KB E Cu, Au £ERER S
CLF & BT ME AR BB E R WA,
R B VR R 2 SR P B BOX S R 4 4 N IE
RAWBALTH, B, W25 40T 0 4 R IR 8
BEHBEEUHPRRE. EEREHE 27K
FOBE A 5% BRI BN & T IR A 2 1 ¥ AR- 1K
kR REBA RS BEBRRE LNKET Y,
HASHERETH Cu,Au RELRS C,F, K Fe* /
(Fe* + Fe2* ) Lol h B 5 M L 425 & B 4 R i 1L 8
ERE, AEENSE S4B RT AR
BMERKERREZH, CRABRERRTER
¥itE Cu,Au EEEM CLF & 2 0 & 8 & a1k B BR
A, T ME R R YR B AOR B AR B
1,30 T IR R K AL B A RS RT A,
B, 76— 0 BT 2 R0 AR . 4 07 R M BE 5 Bk B R
PR & TR 4 A X N FF R IR BT K L B A B
BRI RT R, N T ERT RRE MK S
R ETRWAHEER YL,
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Biotite as A Tracer of Cu and Au Mineralization in
Hypergene-Subvolcanic Plutons

Xiong Xiaolin, Shi Manquan and Chen Fanrong
(Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640)

Key words: hypergene-subvolcanic plutons, biotite, tracer of Cu and Au mineralization
Abstract

Hypergene-subvolcanic plutons serve as important sources of ore-forming materials and fluids in many
porphyry-type and epithermal Cu (Au) ore deposits. Cu and Au abundances, concentrations of such volatiles as
Cl, F and S and oxygen fugacity ( foz) of the initial magma are key factors controlling the formation of Cu- and
Aubearing fluids during the late magmatic stage. Biotite is the most common Fe-Mg mineral in the
intermediate-acidic hepergene-subvolcanic plutons; its phenocryst composition can usually show initial Cu, Au
abundances and Cl, F contents of the parent magma, whereas the Fe** /(Fe?* + Mg?* ) ratio of biotite may
indicate the relative oxygen fugacity of the magma. Biotite can therefore be used as an ideal tracer mineral for Cu
and Au mineralization in hypergene-subvolcanic rocks. It is practical for us to carry out an investigation with
biotite as a tracer of Cu, Au mineralization in some areas of hepergene-subvolcanic rocks so as to better

understand ore genesis and guide ore exploration.

(LB % 136 F )(Continued from p. 136)

enriched with such volatiles as H,O, F and CO, caused cryptoexplosion in the volcanic apparatus situated along
the alteration zone in the western Fucheng granite massive, forming the felsic cryptoexplosive breccia zone and
the shattered granite zone due to strong brittle deformation of country rocks. With the drop of pressure and
temperaturé, volatiles escaped from shoshonite magma and formed pneumatothermal fluids, which permeated
into cryptoexplosive microfissure and leached out mobile uranium from altered granite. The ore-forming material
experienced enrichment and precipitation at positions (local area of felsic cryptoexplosive breccia and shattered

granite) where such physico-geochemical conditions as p, ¢, E;, and pH changed abruptly.





