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Abstract In southeastern Hubei, the Tongshankou granodiorite porphyry pluton is closely associated with porphyry copper-
molybdenum deposit, but the Yinzu granodiorite pluton is not related to metal mineralization. The Tongshankou and Yinzu intrusive
rocks are geochemically similar to adakites, e. g, high Al,O, and Sr contents and La/Yb and St/Y ratios, rich Na,O ( Na,0/K,0O
>1.0), depletion of Y and Yb, very weak negative Eu-positive Eu anomalies and positive Sr anomalies. However, they have some
differences in geochemistry; the Tongshankou intrusive rocks are acider, and have higher K,0, Mg0O, Cr, Ni and Sr contents, lower Y
and Yb contents, and more obvious differentiation degree between light and heavy rare earth elements than the Yinzu intrusive rocks.
Moreover, the Tongshankou intrusive rocks mainly show positive Eu anomalies, but the Yinzu intrusive rocks have very weak negative
Euno clear Eu anomalies. It is indicated that the magmas of the Tongshankou intrusive rocks were possibly derived from deeper source
than that of the Yinzu intrusive rocks; the former likely originated from partial melting of delaminated lower crust, with main residual
mineral garnet; but the latter likely resulted from partial melting of thickened lower crust, with residual gamet t plagioclase +
hornblende. Alternatively, the Tongshankou adakitic magmas are also possibly originated from partial melting of the amphibole-bearing
eclogitic lower crust owing to intruding diapirically of hot upwelling mantle into the lower crust. When the Tongshankou adakitic
magmas went through the mantle, the interactions between the adakitic magmas and peridotites possibly took place: on one side, the
MgO, Cr and Ni contents of the adakitic magmas were likely elevated due to the contamination of mantle peridotites; on the other side,
the Fe, 0, from the adakitic magmas was likely added into the mantle and the oxygen fugacities (f,,) of the mantle were obviously
elevated, which made metallic sulfide in the mantle oxidized and the chalcophile elements (e. g. , Cu and Mo) enter into the adakitic
magmas. The adakitic magmas enriched in Cu and Mo ascended and easily led to the formation of porphyry Cu-Mo deposit. But the
Yinzu adakitic magmas derived by partial melting of thickened lower crust possibly had little metallogenetic materials as they had not
interacted with mantle peridotite, and did impossibly favor metal mineralization.

Key words Adakite, Lower crust delamination, Hot mantle diapiring, Lower crust melting, Porphyry copper deposit, Southeastern
Hubei, Eastern China
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PRGELAN WAL R BRME, RALERHH KO0, MO, Cr, NiFe St ¥ HKNG Y Yb 2 ¥ REFLAESREN
B AZZEFRERRE EATEAORB R EuRE -FAARLEuFH . BARALOREARBANLEHERRBTHR
WBBRELFTENEOERRBER - NETRIBAATREBBRY R, AGHILLEHMTE; HBEE TR OMAN
TRABBRYA, HEHTHRALHETE B KB ARE, Fo5, A0 LT, KA (diapin) EATRE, FHEAREH
HWELZABRBRELTHRPLOREAARER, MU KRR AR ERAFIRMAOIRY K2 H5RMMBEERLEIRR
B—FauTEREEGREREFERLG MO, Crfo Ni i #; 5 —F B8RP Fe,0, REF A S LR b, FHEMH
KR A (fo,) R T 2 BRUHBEAAJAERT, TL CoMo FAFSHRAHER LARZ G H AL MBF K,
BABANEOER BN ZTRAATREEBEA, EXAALRMBMEERLRR, TREARIGLEART B R, AL

XA T BA
x@i

hHES XS P588; P618

1 518

EER, FEHRXREM M FERBEBIERARETE
(adakite) ¥ 5 Cu-Au H" K # 1) 3t 4 ( Thiéblemont et al. ,
1997; Sajona & Maury, 1998; Defant & Kepezhinskas, 2001;
Oyarzum, et al. , 2001 ; Defant et al. , 2002 ; Mungall, 2002),
HABKM IS T K — F A Chuquicamata §~ 5K A9 1
FRA R RAIRATEE (Oyarzum, et al. , 2001) . REFES
Cu-Au F"JRZ Bl NS E R RERIF BHARE AN Hh
HBRENBESE LA T RPOERAEEEDRREE R
( Thiéblemont et al. , 1997; Sajona & Maury, 1998; Defant &
Kepezhinskas, 2001; Oyarzum, et al. , 2001; Defant et al. ,
2002; Mungall, 2002) ,Mungall (2002) ¥ Zikk DG W rpE
FEENBERE (L) MEESEIER RARSFH AR
Co-Au RS, ZERE FHREURET -5 Cu-
Au 5B RE A RERX A MR RE (K%,
2001a, b, 2002, 2004; F 3% % ,2001,2002, 2003; Wang et
al. , 2003a; BIHHRS,2003) ,HREX AR (NP EFRR)
KRR EETRE THTHEBEA X (KEF,2001a, b,
2004; FE38%5,2001,2002, 2003; Wang et al. , 2003a), B
M, Xu et al. (2002) B THEREILWKER N KA THER
BT T BRI B %K LR (adakitic) & A< 3CE L
i b SR AR i X 5 B 4 SE BT PR S AR 4R L D ZE R N B
& SR XXM K N K A KT K IR 4R 4E, A
RIFULT teSEA M T R R L D RE B LA RS A
AT RPN EERE

2 MR R Boa ARIE

N TFHTHRRBHFARAREREERTREL Fe-Cu-
Mo ERMH X, AFZEEME M 5% RFEBET K
Pl T R RE FRAEEM AR AR AREE
B(FF2RE, 1992) (B 1), BARMKAYKRTEELY
BRSO AN LR A R SRR, Rl DR AR R T

Adakite; Fib A0, ReGMAR:; TR ABR; 405, SREkd; PRAR

WL OZERRKRESE S (E 1), 8L OAEENRR-EER
BARA, FEERBILEAHKEE, +.0H2 500 ~ 600
m, HEEEFLH0.33 km’ . HAEEA_R-ZBRKE. &
AR B ALK 150Ma (B =8 K-Ar) (F2KF, 1992),
REBAREHX A -e-Cu-Mo § KA S K ARILBIKIIN K A-
ERNK (FE) BEMX, BRFFRFAGERBIRTH
X, KWMLK R KA KR — 15 Fe-Cu-Mo B L EX
REK(ERLF, 1990; HFLELF, 1992; REAENE
#, 1994), BREARBIKRERA, KLY 17 km, BH9
km, HRE R 90 k'’ (H 1), ARRIAMEARE-=5
RSN KA SEE R B EM. SRERNARY
K 150Ma( B =8 K-Ar) (FF 2K, 1992) , ERAH 551
FAKTE BB — B, 3R 9Btk B it
FUDERRKREERAREH, BH&ETARK
BB EKANLRANG, EREA M-S
o ARKA WKA AR BEE ARGER. BTYH
BET WA BKA 0%, BEERRKARAATH
g0, FEOMKA FKA AR ARG REBER. B
YRS BKE BE A%

3 JCRHIRILERFE

LD BESAENTER MENH LTE(REE) 2
WERREL, 2, XBRASKHERLE TAS BARPHEA
RN ERX(E2), 7 Harker E##(E 3) 2, BRRA AL
) TiO, #1 P,O, & 4N 3a.b) il 0 BREBAANITR
HWERILFAFEAAEA B ET: (1) iTE RA B Sio, F
KO8 ZFARPEREEX, 5 ERAHRKMN S0, # K,
OSSR, FEABHMEER (B 3c); 2)MEFLEERFREY
AL,O,,Ca0,Fe0* (FeO + Fe,0, x 0.9) ¥ Y & & ([ 3d-f,
1) fB% F /) Mg0, Na,0, Cr, Ni #1 Sr F#(H 3g-k) . #l
N5 R A A K REE 4370 Bh£2 250, % + U X (LREE)
B&, EHLUE(HREE) BASH ARFHULUOBAS R
HBRAERER LI TR R EHRFEHE . MELEH
#) LREE E &4 ,{H HREE E5H(E4a) , IN_& K Yb 535!
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Fig. 1
southeastern Hubei
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Fig.2 TAS classification of the granitoid rocks

$30.99 ~1.150/g M 1.30 ~ 1. 47pg/g(FK 1, 2); RBIEW
EwEu" (0.99 ~1.03) & F/5 % & EwEu’ (0.90 ~0.99)
(%1, 2), FiLD BHEEASFREBRELHHEETR
Eifg (& 4b) Brn, “EHAA Nb.Ta.Ti THAIE St FH,
BEFELOBAEHKBHBASREHBERM KB FELGT
KA B(10Ba, Th, La, Ce, Sr 1 Nd), REH LD 554
BAEFEYBARM TR BRI ERE, HR_ENTE
HOBRALE AL AR 55 00 P ST IE R TE R IR A 72 %5 ( Defant &
Drummond, 1990) &8, f1 Si0, > 56 (%) (63 ~68% ) . %
AL,0;(14.79 ~16.48 (%)) 5 Sr(643 ~ 1047 pg/g) & Na, O
(Na,0/K,0 = 1.09 ~1.57) .5 # Y(10.57 ~15.93pg/g)
5 Yb(0.99~1.47pg/g) (£ 1, 2) . Eu R AR E - IE Eu
REURES RE(E4), ES/Y-YEBPEARKR
HX(ES),

Distribution diagrams of Jurassic-Cretaceous igneous rocks in the Daye-Yangxin area,

4 Wi
4.1 ERRARA

RA KT M BRAL 2 FRIE 5 778 O 7 o) BE A AR
B

(1) rp e Y48 B ( Defant & Drummond,1990) ;

QDXRBREXWBFTERES 5 BES RTR (AFC

$1#8) ( Castillo 25, 1999) ;

(3) MR Z R R T #5 & 4 B (Atherton & Petford,

1993; 4, 2001a.b; Fi8%E,2001);

(4) FRUU T HFERIIERE (Xu et al. |, 2002),

HF ML R T =82 5 BLaEE Y 8K 5 & 10w
(Lietal., 1993) i F i L7 LB 6O 3B 7R vl ot X e Ok 7 it
A—RERE AW, i, FHL O RERERERE
ABRTRBA M EROBRER. 55 FREARZ K
ERA B AR S U R TE Harker B (E 3) P ETIHRS
BRE B R WALEE (10 MgO. Cr.Ni F1 Sr B SiO, 1
TN, Y B SO, KM mTKE{R) . RAEMNA A EH
AFC BRBREB ., BFENTHRER, #L D JRERETHE
BABBHEBEZREA T TS T R ML

# O R RK R B A BRI S # HREE 5 Y, 3F
BER S BAHRRRBEEFARTFA,.MAKARIHRA
(Defant & Drummond, 1990; Atherton & Petford, 1993),
RRRAANBMERRY,ZEXT 1.0 GPa KRG T AR
REYPHHAAETE HRAAEKT 1.2GPa (YT
H7E 40km Jht) MEARHTHRAEARESRELGRTAF
. EBEEA T HREE 5 Y (Sen & Dunn, 19%4;
Rapp, 1995; Rapp et al. , 1999) . AT, 4L O AHIRIATE
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21 BUASAHENTR(% ) HEBTE(pe/z) FHER
Table 1  the analytical results of major (% ) and trace (pg/g) elements from the Tongshankou intrusive rocks

5 O1TSK-1-1 OITSK-12  OITSK-2-1  O1TSK-2-2 O1TSK-3 01TSK-3-1 01TSK4 O1TSK-5
Sio, 65.74 65.51 65.54 65.80 65.83 65.58 65.00 65.82
Tio, 0.56 0.58 0.59 0.57 0.55 0.57 0.57 0.53
AL O, 15.03 15.07 14.79 15.10 14.97 15.04 15.23 15.04
Fe, 0, 1.45 1.49 1.65 1.48 1.41 1.55 1.91 1.85
FeO 2.58 2.58 2.38 2.52 2.67 2.52 2.18 2.05
MnO 0.06 0.06 0.05 0.04 0.06 0.06 0.05 0.05
MgO 2.01 2.04 2.09 2.08 2.21 2.16 1.90 1.88
Ca0 3.55 3.51 3.41 3.25 3.16 3.2 3.55 3.42
Na, 0 3.96 3.98 3.80 3.85 3.81 3.93 3.98 4.07
K,0 3.34 3.47 3.48 3.38 3.45 3.59 3.13 3.13
P, 0, 0.21 0.21 0.24 0.21 0.23 0.21 0.25 0.21
H,0 0.96 0.99 1.24 1.08 1.12 1.08 1.35 1.20
Co, 0.26 0.20 0.40 0.30 0.20 0.12 0.60 0.45
3 99.71 99.69 99.66 99,66 99.67 99.63 99.70 99.70
Na, 07K, 0 1.19 1.15 1.09 1.14 1.10 1.09 1.27 1.30
Mg' 48 48 49 49 50 50 46 47
Cr 25.6 22.3 29.4 27.0 27.9 27.8 26.1 25.0
Ni 13.2 14.0 13.8 14.2 14.2 14.5 14.3 13.5
Co 9.69 9.89 10.9 10.1 10.2 10.5 10.1 9.36
Se 7.38 7.05 7.29 6.96 7.08 3.73 7.55 .67
v 88.0 87.5 95.9 95.0 89.0 87.0 95.3 89.3
Pb 1.73 7.89 13.4 12.3 8.74 8.55 9.30 8.07
Rb 65 66.2 65.9 66.1 74.5 75.0 73.4 68.0
Cs 1.64 1.63 1.88 1.90 1.27 1.23 1.62 1.25
Ba 946 1036 917 912 987 1220 751 811
Sr 875 884 866 870 962 1048 869 870
Ga 19.86 19.8 19.8 19.9 20.0 19.5 20.6 20.3
Ta 0.66 0.65 0.62 0.63 0.59 0.59 0.65 0.65
Nb 10. 54 10.4 10.4 10.2 10.0 9.83 10.5 10.2
Hf 5.17 4.20 4.62 4.63 3.75 3.73 4.14 4.78
Zr 184 151 166 173 136 150 149 171
Y 12.9 12.7 L1209 12.8 12.3 10.6 12.8 12.3
Th 10.7 9.9 12.6 14.4 14.0 12.0 11.8 11.3
] 3.10 2.93 3.03 3.01 2.72 2.53 3.12 3.18
La 31.52 27.99 38.75 49.00 48.52 40.52 35.86 33.42
Ce 69.35 63.46 81.17 91.98 91.47 78.37 74.21 70.81
Pr 8.92 8.50 9.98 10.67 10.65 9.50 9.40 9.00
Nd 34.80 33.64 37.26 38.60 38.12 35.48 36.15 34.80
Sm 5.58 5.48 5.82 5.72 5.56 5.35 5.75 5.39
Eu 1.44 1.39 1.44 1.43 1.39 1.34 1.45 1.43
Gd 3.51 3.37 3.22 3.23 3.14 2.98 3.34 3.38
Tb 0.50 0.48 0.51 0.48 0.46 0.46 0.50 0.48
Dy 2.58 2.53 2.55 2.52 2.40 2.33 2.60 2.53
Ho 0.45 0.44 0.46 0.44 0.43 0.42 0.45 0.45
Er 1.26 1.20 1.25 1.24 1.18 1.13 1.25 1.20
Tm 0.18 0.17 0.17 0.17 0.16 0.15 0.17 0.17
Yb 1.13 1.09 1.13 1.14 1.06 0.99 1.10 1.15
Lu 0.19 0.18 0.18 0.18 0.18 0.15 0.18 0.18
EwEu* 0.99 0.99 1.02 1.02 1.02 1.03 1.01 1.02
St/Y 68 70 67 68 78 99 68 70
La/Yb 28 26 34 43 46 41 33 29

EMITRAEN LG R LRSI IR AT s SRICR AP ERHEBL M IRILERFSLET AT ICP-MS Sh4fT , K EHOTLRE
SRR T 2% ; Mg® =100 xMg>* /(Mg®* +Fe** (£4%)); EwEu" = Euy/(Smy xGdy)'? ,Euy .Smy .Gy HERBLBAF bRAEALH.
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22 RESANENTE(%) MEBTK(ue/s) SHER _
Table 2 the analytical results of major (% ) and trace ( ug/g) elements from the Yinzu intrusive rocks

K& 01Y2001 01YZ003 01YZ006 01YZ007 01YZ008 01YZ009
Si0, 64.20 64.28 63.28 63.68 64.53 64.10
Ti0, 0.53 0.52 0.58 0.56 0.51 0.58
AL O, 16.48 16.63 16.04 16.03 16.16 16.01
Fe, 0, 2.44 2.15 2.33 2.37 2.35 2.23
FeO 2.30 2.48 2.88 2.72 2.33 2.50
MnO 0.09 0.09 0.13 0.13 0.12 0.10
MgO 1.53 1.47 1.94 1.90 1.45 1.78
Ca0 5.08 4.94 4.99 4.95 5.07 4.7t
N2, 0 3.64 3.65 3.73 3.68 3.51 3.65
K,0 2.34 2.32 2.56 2.51 2.60 2.65
P,0, 0.24 0.23 0.24 0.24 0.24 0.23
H,0 0.84 0.90 0.85 0.74 0.88 0.93
Co, 0.04 0.08 0.22 0.24 0.04 0.30
3 99.75 99.74 99.77 99.75 99.79 99.77
Na, 0/K,0 1.56 1.57 1.46 1.47 1.35 1.38
Mg 38 37 41 41 37 41
Cr 6.60 6.61 15.6 13.9 6.44 18.2
Ni 4.09 3.89 8.04 7.84 3.70 8.73
Co 7.45 7.27 11.0 10.6 7.28 9.01
Se 6.06 5.79 9.28 8.35 6.70 6.30
v 59.0 58.1 83.8 83.6 58.6 74.7
Pb 8.02 9.24 7.87 8.00 8.33 8.94
Rb 67.6 71.6 70.9 70.7 75.4 58.1
Cs 1.87 2.27 1.90 1.85 1.39 1.54
Ba 685 718 771 724 604 677
St 644 659 662 658 640 519
Ga 19.2 19.5 19.6 19.6 19.7 18.9
Ta 0.80 0.73 0.73 0.78 0.74 0.79
Nb 11.3 10.7 10.0 10.9 10.3 10.4
Hf 2.53 2.82 3.76 3.35 3.30 2.25
Zr 80.7 94.5 129 119 110 65. 1
Y 15.2 14.5 13.6 14.6 15.9 13.3
Th 5.69 5.96 5.96 6.09 6.26 4.24
U 1.19 1.15 1.40 1.52 1.88 1.69
La 28.21 31.60 28.47 29.19 28.44 22.49
Ce 58.71 61.74 52.78 54.40 56.44 48.44
Pr 7.20 7.24 6.04 6.51 6.81 5.69
Nd 28.23 28.00 23.71 24.96 27.01 21.89
Sm 4.87 4.77 4.11 4.30 4.91 4.02
Eu 1.40 1.32 1.13 1.20 1.33 1.08
Gd 3.84 3.86 3.29 3.39 3.98 .37
Tb 0.54 0.54 0.46 0.52 0.56 0.48
Dy 2.94 2.87 2.63 2.81 3.11 2.68
Ho 0.55 0.53 0.49 0.53 0.57 0.51
Er 1.52 1.43 1.36 1.42 1.60 1.43
Tm 0.21 0.20 0.20 0.21 0.23 0.21
Yb 1.39 1.30 1.34 1.45 1.47 1.38
Lu 0.22 0.21 0.22 0.23 0.24 0.22
EwEu* 0.99 0.94 0.94 0.96 0.92 0.90
Sv/Y 2 46 49 45 40 39
La/Yb 20 24 21 20 19 16

FEHITREYIY R R LR ARAE T EH; BBTRIETEREL HHRRILEBIFT A ICP-MS 4047, A B BT R M
SHHEERTF 2% ; Mg® =100 xMg?* /(Mg>* +Fe®* (£4k)); EwEu® = Euy/(Smy xGdy) ", Euy \Smy \Gdy IRB R G HRAE AL 1.

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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Fig.3 Harker diagrams of the Tongshankou and Yinzu intrusive rocks

ERASERLTR Y M S SR EFERAEES . Hun
BABHWBHBRASE Y B RHA LREE( & 4a) .Sr( & 3k)
(R1,2))ZBMS/Y(ES) La/Yb L& 6a) ,{B B B 1K
BYFMYbFR(E3IM4a),HEREX Eu R¥-E Eu
¥, EEBRBA Eu B¥-E Eu %, HRFELAGASHER
XTWBREYL AR TR E ATRRGHKA, RHER
AERNBXPRAETFAN TREREFVBRAMKA. 5B
5h. 8L 0@ ASE K/Rb HAH X T 350, BRAER A S K/Rb
B BR— R KT 350 240, AN T 300(E 6a) . H
FERAEW KR WESANAGNXEED, LESH, R
X a8 8 Ay I3 A 7T B4R 20 ( Drummond & Defant, 1990),
B, REBRARREXPERENANATREES THILOR
ABBRXPHRBANG. NEERSFTALUES, L0
RABRXBEEYLUAERFEIE BOEREKGHAN
A HRBEBAEBRXPRTREFABFAZIN, TR
EHEVBRBMKAGMARNAG. A TRKANABARNGEESR
B % & B (Peacock et al. ,1994; Rapp, 1995) , AR KK F
BREMAKANANANZLATEEERB T e X BERME

E:REMKAMANORD  EXRFEXBE, RZ, EXKK
X%, Bl REFH LD BELRTRBRAESRXEREH
WERHE, RITARE L DREFLERA S S KRB G E
MAFRERARABAEARXORRERE. st REH
WA BHEREREBRALSHEN, HRUNXLEEN K0
SEREERH BAEHENE. X T HASRENR
BRBE L HE R EFENRTRNERE. (1) JE
(KK 2001a.b; Rapp et al. , 2002; E384%F, 2003);
(2)BE(>1.0 GPa) #5 % ( Rapp et al., 2002; F 3R %,
2003) . MBTEMAHTEA, FIL DREXZFERAZREN
BMRERATERXTREREZHRBALERENBREE,
Hit BTHREXZFZ, HL0 BERETZHEBAS K,0
ARVBEECTHSHEABRNENRBEEX . EAR
BB EFR K0 A BB (Rapp e ol., 2002; FE%,
2003),

FHo BERATRHBAZN A - ITHEEFHL
MgOCrHINiFREMER(E3), REFLOBAEK
BHFAERAREN SO, 5 &, BERIHE K M0 FAHET
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Yinzu intrusive rocks

S1/Y versus Y diagram of the Tongshankou and

RGO NOWEBHNHAEHTRE (B 3h-j), HS+, Nd-Sr
FMNENER(AXRR) XA\, HLUORAEN & (1)
(=519~ -5.38) BHTREBAEN & (1) (-7.22~
-8.67) fHRTE# Ty, (1. 19 ~ 1. 21 Ga) F1 (¥ St/* Sr),
(0.7060 ~ 0.7062) 1K FJ5 & # Ty, (1.42 ~1.53 Ga)
(¥Sr/%Sr),(0.7065 ~ 0.7074) BRI ERILEESH
BEH B YRR E T REE A MBY RN MA. 7
Si0, - MgO Ef# (& 6b) &, REREFTHABASHBR T K
EARE T HTHEMIERNRERRS EXRESEES
TERIE SR (1.0 ~4.0 GPa) B4 X, (HRH 1L N RX R
FRNERH G RN E AR B RME BB E A IR
VLT R MIE BRI R A X, i ERE Be
BREREFRTHRBEREBANEERHEEREERN
MgO & &, & i TR sh 35S FdF Ul T sS4 il ™ A B K 7E
TR, R S S RE T RN, FBUE
ki) MgO FAHZAJCE (Cr Ni) & B3 & (Smithies, 2000;
Defant & Kepezhinskas, 2001 ; Defant et al. , 2002; Xu et al. ,

2002) , FIERITCE2EW, FILORERHRBALTHE
AEBFHHFEZEMER. B, fLORAERITEH T
UL A B 308 19 T s ST IS BT IE B, He R 9 MgO . Cr Ni
HEM e v (2) ELIARIEA T (VS/Sr) BT ST
VUF e A R 2 s B O A IR A R, BHEIRIE
BRBASSHETHABMERNAEERE EERE
SRR RIE B A R R A — B MgO SR (H 6b) , 3
HEAERMEM CNi FBM e (1) BURBK Tou.
(7Sr/%Sr) M, BR KT RN TR R. fE
It E 2R, FHILDRATRBAL REREMEEX
FREKRKTZREBASREOEBEE, Wit —SLIERTE
RIREEAFUL T IS RIE B, TS & o] B B 1R T 3 A8
BIE B
WRYERNEN  RAFHUX AT TREEN
30km A (I ADER%, 1994), LR AAFHFHE
B IREEREAERITTHNRERBBMENKT 1. 2GPa
(BPAE YT #5% 40 km %4t ) (Rapp, 1995; Rapp & Watson,
1995) , X B, MBEGR T 4 L O B KRIERERASE
BERE  FAFHXAWHTEEEZLHMET 10 km, BT
BAEMXEFERTE-AZLHAILE, RHZXMN
HRPLERAE, TR AR B, RITIAN
AR WY LRI, 5T EE R MR TS T it
EWRTA XK. HF-HIRR=8LCHREER RS
i PR 0RF A PR AT B85 K 531 Lo R L R ot Xy L 72
MR, HAIRERE BT £, SR MEEKXT 40 km B,
THFETRREENSANAGEESR, SANAGEESh THE
ERAMFIHEAD RS RERESER BTEAETF
AREREE, ER N EF IS B R R A ST, B
M MBE R MER EFHEREIL ORAK(E Ta) . &
FESD S —FT REYE A 388 b 78, KR (diapin) AT 3
7, B A ANA NS R AEBRIRIX S HE K (Ducea &
Saleeby, 1998) ,3X 26t 7] BB 5 K BF b 76 A LB B4 A R A
TSR REERE EFHE SRS ORAK(E Tb) . e,
HENTHEOITRRERR BTYARFA 8K A
ANARREE, SEN EFHERBHIAKET),
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Fig.7 Model diagram for partial melting of lower crust, and Cu and Au mineralization

4.2 BT EX
EHATE —MBELE T #H 8 F (Mclnnes & Cameron,
1994; Sillitoe, 1997; Oyarzum, et al., 2001; Mungall,

2002) . WRFFFEFBMIELRBIRXTE ZF LA T Cu Au
B, —MEFERNRE R A B RN R ERE () B
B SR LA KRB Fe, 05, XM KA Fe, 0, 91K
FAR R A BRI & R BOBBRBRBLE £, KR,
HyS &MY B E AL, RBETTR (W0 Au, Cu) FM

FIHAABRABERSWEES, FERTRY (B 8)
(Mungall, 2002) , Mungall(2002) AR K RE T #FEH R
BERBERERAHTEH-S0 ROTE B EIRE
R, BEBRAKEEERNZRE T BRERER, ZRARK
5 Cu.Fe Mo, Au &R LEX(BR{H, 1990; fFF2R
%,1992; AEAEMEH, 1994), SHPERBRIE R
R I FLA FIM R TR MY B SR B T R A (F], L
ARA KB IFI T AR A, R R A5 5 4 4
PHEIE, BT WHRZRRBRATIRERN, ALUORAZE
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