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Abstract; A comparative study of the geochemical characteristics and geochronological data of 26 main porphy-
ry copper deposits in China has been carried out. The results of this work indicates that 25 deposits are associ~
ated with adakitic rocks especially associated with the C-type adakite, formed by the magma derived from the
partial melting of basaltic lower-crust. The available data show that the Tuwu-Yandong and Pulang porphyry
copper deposits are probably associated with O-type adakite, formed by magmas derived from the partial melt-
ing of subducted oceanic plate. The initial ¥ Sr/% Sr values of the ore-bearing porphyries range from 0. 703 4 to
0. 709 0, which are all larger than MORB and depleted mantle (DM), but mostly very close to that of the type-
1 enriched mantle (EMI). Therefore, it is assumed that most of these porphyries are originally associated with
magmas derived from the partial melting of the basaltic lower-crust. More rarely, porphyries are associated
with the magma derived from the partial melting of the MORB, The parental magmas of these porphyries could
be contaminated by mid-upper crust in various degrees. These characteristics of the ore-bearing porphyries are
basically in accordance with those of the above two types of adakites. Although the adakitic magma has great
potential for the development of porphyry copper systems, not all types of adakite can lead to the generation of
porphyry copper deposits. Therefore, a detailed analysis should be carried out to ascertain the possible pres-
ence of porphyry copper systems in adakitic complexes. '
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B EARHETFE6ALEREFBTORFNFIHERERE ERAARL T AT RERE L
REERBBRA LSKEXRATRERBERAHNRAAZCOAX  AALBANLE- L f¥ D
MEBATTHREWRABRABRYBNBELEODER, 57 HEGMILEMEA 0.703 4~0.709 0,35 X

Ik B 36 - 2007 - 08 ~ 24 #[8] B #3: 2007 - 09 - 13

XL H:ERBAREELE IR B (40372049) ; B KB SRR & R RI“973”9 H (2002CB412605)
fEEGN  BRE01982—), B MR A 7 RIRIE¥FEE 0k, E-mail:1cb8207@163. com

* BIRIEE K YLHF, Tel:0851-5895047,, E-mail ; zhangxingchun@vip. gyig. ac. cn



200

BRI, HNE, BT R, 2/ W F % (Earth Science Frontiers)2007, 14 (5)

FEPEETRERTRRMGMIEML, $ 55 EMI ey @i 8 AL BREA AL L RA LKA TR
kS RAFTETXE, FSHP LAARAEEGRE BE5REARKALHRRAL K, BRRE
ARELEAHMARERTHERS D RAEMERELEREAT , FEBHERESH.

X LR BB AU & Il FRF

hES¥ S P618. 41;P588.12 WHkAFIAE:A LELHS 1005 - 2321(2007)05 - 0199 - 12

EAEB IR K I, B8 57 # (adakite) 5 B4 A
Cu.Cu-Mo.Cu-Au BB KB Av-Ag BV K
BFEYMEEI, Thieblemant £ 43 T 28R
43 4 Au,Ag.Cu. Mo KRB BB EHT K, &
BHFE 38 MELREFLEH XK. Sajona Ml Mau-
R THERERAEFT RRRRERBLT .
RA UAMTEFF LA H5REFEA X,
Oyarzun EEH R T H A EZHEHREA Cu-Au
B #HNET TS, RABFRBKERE ST 1
BA N REMEEIRERERTER, M= HE R
HART WS RAENNRETRESE (0 Chu-
quicamata, 1 & B B 15 6 000 A i), Defant
D BOA TR T MR N R R R EA R
EREAEANERBMERAMTFREMETUE LA
FlaRENGHES, ERE, FEEEORET
—# 5 Cu-Mo-Au lﬂ”ﬂiﬁ*ﬂ@ﬁeﬁﬁ%‘ﬂ@ﬂﬂﬁw
2AHE, ERMEEIH Wang O RTRILFTF
e #,IA RS Cu.Fe. Au LA X P RRIES
ZEA LKA WHIRIEHE. FREYRMET
BEIIRANRENREHT KE 5 CBRE
FAEA X, MEREERT KEE5 OBRERE
¥, BEHELET Hou ZU M Qu A%,
FRERMNELSAEH SRAROEE A
BAR, MG, PE R X HIF S5
HE AR PR R AR AR PR R LR E
HRBREE S, KEEZEH Zhang F 5
RTHFEFERLTB-ERRERT WET RS, A
HBEE R A R A s . BB
&SR T REE LH—KBBX 4 5
EREREE AN SESUREHET A BREXR
B B R B R IR T (D B B ERIL 4. B
R T HEILROFHRRETE AR
WEBRARARREAASENBILH T ZEET
Cu.Au BB 1EM , HApEBaA R KRB KB,

s EEEE DR EMBCAHET KA 30 21,
BRI EX AT R SRE (R BHRRIE
THMANPIEARE, ERA SRS A HBETH

RGP, A RERE LENHBRIRE, F
XGEH T P E 26 MEKELRE R P RIBEAHT R
ROBERE, BRI T & BEE T IRAD A IR
W SER, R A 5RE T (B & Z W
(R, FHANRBEIRT ST ERNRK; 545
THERERT HERME. 1 RRET R
B EBRYERAXR BRI EX THE SRR H
BEXETHETR.

1 REXTaHEX

Adakite £ Defant # Drummon™® £ i} 59—+
ER¥ES, AHBRBEAATMEBRHI K Adak
B g4 Y adakite, FHIEEIIATF
B, HEERRERE. HREREXREERTA
i S YKERSE , mh IFF o B AR 48 (<C25 Ma) KFEMR FH 48
BEREKRA. EMNEAUTHRE . AGLER
PR A R RN R N A RS
HEMEIE EZE PR RECE RN EA
S TEFYWASABMRKRATANGIREBLE
AL AREHT Y SI0, =56 % (REED,ALO, >
15%,MgO @ H<3U (R >6%); SEE K B
EREAHL KERLTEN Y0 Y<I8 pe/g,
Yb<C1. 9 pg/g) B St(REE>400 pg/g) » B3R
& (HFSEs) B & S BARALY St/ SrE@E R /M F
0. 704 023,

B J5 — BB E & MR B AR Z B HEFE (525 Ma)
5 EE K A B Ak R (e, R ) R £ B B
B e AR 405 17 i o K O B PP A RO T R
AT DLGE IR R 1 5 A 3044 B T R 38 TR T2
AHEBIREAN, HERRTHRETRETIE
BT ATE R K v B0 A B R —
e SR RA XA RGBT IR 5KRER
HAACH RS TEN AR, BRRETERN
ERSHAE LR ERE SN, AR —NERR
EEMHERRERBITENEEEES. W4
Tﬁﬁ%é%#&%%%ﬂﬁ‘éﬂ%&ﬁﬁﬁ%#%



B TN TR G H # H# (Earth Science Frontiers)2007, 14 (5)

201

— /NSy KRB A RRR Z RS
.8 BOR EAR P s RS B B B
BARE =Y,

s FREMRA A, — L ERE T 1EM
I PRIAFLA A O B C RRA A H%
4 BEIRT BRFE RN ESiE. —BEE
Wh, R SIMFRKIRE A A KB LR ada-
kite, = FRHME WL L PREAMERS
adakite IHIIRILEREIE , IFIERBTLE A NZ
P RBIATEE LB . Ao —EEEHLN,
BAMERAR—MHRERRR, AN ESHER
BEI B AHEIF R R R, KR b, B —F
AABERBRT—MRETRES, R, A8
HURAELDIA, WHRIE T B MR ERE R
RHE R BT, T HY R SR s
ERHRAREMO KA, —FE R RERN
—iR, JEERR LA E L —Tat . KK
LR H OIS, RERX EAEGFEPK
BApKkaN—ERANGRENR A TATHE
BABEMT SHBAM LG BN S G fANE AR
A RBEAR) Y R L R A RIE
FUA BRI ED

2 HEREEMRT AT AR
BAEE

2.1 ¥EB¥E

RIGHTHE26 MERH KM FREE
FED RAT AN ASRLF S TR ERILE SR
REMRZERE, EEALFREL, PEREHE
PRAETBE SO, FRRSEOH 57.06%~73.9%,
WATF 56%;ALO; FRSEN 10.18%~18%, %8
WIEE LB R EEH KT 15%;:MgO FE -8
INF 3%, Mg* Ky 35~62, EFAHESO LR,
1, JLR TR R ERUE TERME R K0P
TZERE 2 f, A0 BEAN AR YRS HXH
AHREARRERERF AL ERIIXE, D
ERAMRE L TR A 2R B X 8, X 5 SR IR A T
HERTERERIINFEMUFEAYE.
2.2 WERE

EMB TR L, A9 04 S RESHEH
KT 400 pg/g, Y BB SBE R D TF 18 pg/g, M
Yb FEASBHNTF 1.9 pg/g;Sr/Y 15 19. 5~238,

G SRR

\O. &

Bl vEHTEREFET AT HE AFMER
R E 8 Trvine & Baragar2], 1971)
Fig.1 An AFM plot of the ore-bearing porphyries
of main porphyry copper deposits in China
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Fig.2 A K;O-SiO; plot of the ore-bearing porphyries
of main porphyry copper deposits in China
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Table 1 The concentrations of some major and trace elements and REE, their parameters and chronological data for the

ore-bearing porphyries of main porphyry copper deposits in China

PR FEEF . w(Naz O) / R #
Si 9 # —6 —6 -6 - 87 Sp /86 Sp) ¢
o ot ul(SiO2) % w(ALOD% WKz O Mg w(Sr)/10 w(Y)/10~8  w(Yb)/10 St/Y (La/Yb)N Eu/Eu (87Sr/86Sr); 88/ Mo BERRR
FH ARTKBEHEWG*) 60.42~66.89 10.18~15.05 0.03~0.9 43~62 803~1186 11.48~17.27 1.22~1.70 48~103  13.55~19.5 0.77~0,86 220~235  #A3x,[49]
BUE  ARRKHEB)  58.82~64.09 12.17~14.87 0.74~1.37 43~47 334~700 10. 08~19 0.85 19.6~42,1 22,2 0.79~1.03 0.705 4 215~250  [50-52]
BEREARW 57. 06~64. 38 15. 36~15. 66
PAS o~ e i~ i~ o~ o~ ~ o~ o~
NER ERTREEE) 64 48~65.73 14 d1~14.09 O 15474 2262 104~461  15.2~20.49  1.86~5 12.9~29,2  5.9~7.42  0.61~0.84 0.704 9 336~272 [44-45,53]
ES 3 FRKHEH(3) 63.11~70.95 14.18~18  0.48~0.9 49~62 631~1220 9.33~19.690 0.94~1.52  45.6~73.1 36,45~43,76 0.66~0, 84 0.706 6 4 [54-56]
AR ERERIEEO 73.9 13 0.38 1002 23.85 1.93 42 27.86 0.85 0.706 0 38.5 (54,56-57]
#E BICEPREH(2)  67.29~67.69 14.58~15.58 0.4~0.74 40~54 627~1068 13.15~20.75 1.24~1.72 30.3~8L2 23.91~33.72 0.75~0.90 0.706 3 37.6 [54-57]
Oid THRERBIEEQ  68.21~69.42 13.04~14.12 0.36~0,76 35~39 480~599  12,8~15.94 1.10~1.62 37.5~37.6 18.85~19.92 0, 60~0,61 0.707 6 37.1 [54-56]
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#:Mg¥ =100* Mg/ (Mg+Fe) (BRI s Euw/Eu* =Eun/ (S X Gdn)172 , N ZRERRE B (Boymton, 1984 BRAEAL 15 B vy ok S 8.

%02

(8) #I ‘L00g(sronuoL] 20udloS Y1y ) i £ M /& EUH BiH FHWH




PR, T, BB, %/ #F # 8 (Earth Science Frontiers)2007, 14 (5)

200 100
100} «
] =
% #
N 1{-!0
104 )
s ks, Br |, Sm Gd Dy ENNT 1
: Ce Nd Eu Tb Ho TmYbLu
400 200
CERBHRGH 100
100} g o
L r
& [ ® r
Z ® r
# }E 5
~
i o
* L
105_ 10E
1i S S W 1 1 i PR SN SO SR S | R P4 V 1 i
Ce Nd Sm GdTbDy Er Yb La Ce PrNd SmEuGd TbDy Ho TmYbLu
60_ 200
[(w]Ex ool & [x] #euw
[F]n F\
@ [a]aeens| % [
B ok &
g 2%
“ :
s 10k
= RI0p
E L o
|| ol .G  Nd Sm, Gd Dy "8Yp®
LaCe PrNd SmEu Gd TbDyHo ErTmYb Lu La Pr Eu Tb HoErTm Lu
200 100
| s0f EWERRH
a
= 5
z #
g' %10}
@ & wikwH
i 5k
H

LaCe PrNd _SmEu Gd TbDyHo Er Tm Yb

3 FEHIERSFATATHARLENHE
GRB B ARESUES] B Boynton*’],1984; H E4E Martin{*¢],1999)
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Wal R AERAER, Wit LS BURE 5 A
REERT 2BTED, QOLRAEA¥EHREL
B, A T 3 BT R T BLAR B Y TR (850°C ~
1 100°C)FIEH (1. 2 GPa~4. 0 GPa)P™ 1, 7 Hip
Bt A A AR DA A, IR A A 5
B KBHK. KEREMEBITENER.E
EY RO REEEAF,
3.2 RER(R)EMTHESERTHEY
KBTI R RV BE R ET R MR BE
BB RESBRERE R EREFVNRE. De-
fant ZU0 L, RIK T A W LUE R R 4R &R
. S A N RIBTEE T LMER KT IR &
MM, BB ERBATE, BRY”., EX
0O HIRF TR B 585515 72 FUA 1 K JA B ot
FAk#AT. NAHEEHARBRIEREM Cu-Au B
FERZ AR A R EN R R, B
FAEXMERMBREMIHGARNEE. Redd
— B EHARER, WEREHANRE SR
PAZLEG— B RERRERMIEARY HWEE
e, R DR MR & KAk, B
RBMBMIRAES, EESRF SR RE ——X
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RiFIRFR, BREREXFTLAEART HREXZ, K
LH AR ETERS Co Au T AR, P HE
REERBET MMBNE KD B AHRRER
EEL HESTHERNETEERSH, REFX
TEBABEA A AT AR R KB AR PR 5 5k 52 (5D
EERER R RE A K WRA RS 1E AN
et (HREF USRI T E N ZRAHIES R
B R, MR A R—MEMF A A FHE,
5B BIRERE R RBFANT YENE
BEHELA, BB RARMKAREBFERD
YA . ERBEUINIA N R T G BB
EWENTPERTRE BRRETEETFHRE
BRGIN, EHEANE AT BEENRY FER
PR RKTUE T LME AR B E.

4 2

(DAICAB 26 M PFEEWT HFH 25 76
SRATFOAERERR, BEHSXRE T #h
TRBMERNRERECEEX. HALEERN
TR-EREERD G KR AT RS
B M T R B A (O BD A K

QO BFTHRENMHEBEEN T 0.704 3~
0.709 0, KFH P # LR A5 MW B9 Lo, T
5 EMI @ HERGE. fUHRETRERATH
REZREEG, PR PR RRE FARZAT
L, LR ARBERRRE, X5WERETA
RXEA—H,

Q)P EBEAHT E P T AR AR,
XURESREA D B RIRE R, H EE TR
W TT, N EEMBEE Y AESREE X,

DOBERBRTREKBEALABERT HE
KA MBI AR BT RIK LA TR, AR &k
BEo 1.

EALHEETRATZERBRE ZARARAY
B EITARERNERAIRFH G R RB kT A¥
FHXEAEERURPERRAFRROKBE T A F
THHRFARBTEREL. FHER-HRFECHE
.
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