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Abstract The Lower Reaches of Yangize River (LRYR) is one of the major copper resource bases in China. Extensive magmatism
occurred in the region during Early Cretaceous epoch, and is strongly related to the copper-gold mineralization. The most ore-forming
related intermediate-acid intrusive rocks exhibit the geochemical features with adakite affinity, which contains high s but low HREE
(e. g Y and Yb). However, these rocks have negative gy, (t) values and more enriched (¥St/*8r), values ( > 0.704) ; therefore,
they are called as adakite-like rocks. According to the petrochemical data, the adakite - like plutons belong to high-K calc - alkaline
series, but some belong to calc - alkaline series. Meanwhile, the volcanic rocks and A-type granitoid plutons belong to potassic
alkaline series due to their high potassium abundance and iron enrichment. The complex petrogenetic processes were suggested from the
analysis of geochemical data. To form the oreborming related adakite-like pluton, two-stage evolution is required. The parental magma
evolved to the potash-rich mafic magma by fractional crystallization in the deep — level magma chamber ( > 35 ~40 km in depth). The
evolved magma further experienced fractional crystallization ( FC) or assimilation and fractional crystallization ( AFC) process with
crustal materials in high-level chamber. However, it is possible that some adakitic melt generated by melting of basaltic lower crust
involved in the petrogenetic process. The potash-rich volcanic rocks were formed by fractional crystallization of mafic minerals in deep-
level chamber ( > 40 ~50 km in depth). On the comprehensive analysis of regional tectonics, geochemical characteristics of igneous
rocks, and the temporal-spatial variation of magmatism, active continental arc was identified as the geotectonic setting for the LRYR
and its southeastern surrounding regions. The LRYR lies in the inland portion of the arc during the early stage, and the magmatism in
LRYR was related to the oblique subduction of Izanagi plate. In the late stage of Early Cretaceous, the back-arc feature magmatic rocks
occurred in LRYR were due to the post-orogenic collapse triggered by slab migration ( steepening). The supercritical fluid released
from the upper parts of subducted slabs, promoted oxidation of mantle wedge and the release of copper, gold and iron to parental
magma. Meanwhile, the AFC process in high-evel chamber favors the release of gold, copper-bearing magmatic fluids. Therefore, the
copper-gold metallogenesis in LRYR should be considered as a consequence of Mesozoic plate subduction beneath Asian continent.
Key words Adakite-like rocks, Rock series, Geotectonic setting, Mineralization, Early Cretaceous, The Lower Reaches of
Yangtze River

+ BREARFFESE(No. 40104003)  shEM L EREES IR PEBSHEERRIG LG ERMESTE.
B—ERMA: EF,B,1969 4 LG, EOFEMMBRILES L. E-mail: maryhiva@95777. com



298 Acta Petrologica Sinica 25 %k 2004, 20(2)

W E KoPTHRRATHIRNARRERZ —, BAFSF/ EATE Co-Au AF R T L 6T o 24 K&
EBo XKEBEBRS AT HRBMENERA RMKE L EQRBAFHIE, BFE R St f R HREE(4w .Y # Yb) ; (2 EMAA
R 6 ey ()R E R S AL EAMEEAE( > 0.704) , B b, MARARK AR E, REZLLFHE FARLALR
BALSHBTHWBRAART] RO THERMAT],; AR LEPAVERZX G TA SO TBHIEAE TFHRERM A
Slo BERKAUETHEF, GRS EARX G TRMER L RBRAZEH TALORESR EVOIERAERA
(>35 ~0kmBRE) S BERPEBZLEREAN Y BHHH AFC EEBANE, B ot RIRA TibAk L3 8RH XS
REARBRELO TR, FHORLEREREZRERLERE (> 40 ~50 km R ) BHEF H 895 B 4 8L H%
femk, AFRETFTHRUEARAMEYRHILAMSE FHOEHERENE LN ERRRNERIEF L REDGN TR
EREGRETH  BNEAS FETOEH I HLTREIRERBAR—N, ELEH5 F XRG4 AMP %R
A MG TRAPEA SRR, ERELARBIREHIE, MPHEN LRFBAGRBEIARRD T i s R4
B R Co Au FRASAXKBEFERY, HAFC RELBUAHF CoAu FAXNERBA R KA T E, ko d

TH#RE Cu-Au 85 AE P ARBEBAGERZ—,
XA

hMESHE  P588.121; P618.41

1 518

KILH T 25 B8 NERY W2, BHK 5
PR EREDRE NI ST W ARS LR R ENEA
EHBAL, BEURRERMB P 4R R KHE
AREHPERABES. B, BERRSHFE THEEH
X% DX 938 L0 5 3K 8 0 Cu-Au 8 K A R 2 (8] 1Y
KEFEFEART KEMHE /BN BRI-%,199;
WENBE%,1991; EHHE%,1992; T ARI%,199; FEREM
E3%,1994; B ,1996; Bk %,1998; 1B RAG F14x
#,1999) . FKIBEAE(2001) 12 K I A T e X e Ly 0 h AR
WEK AR THRETLE, FHHIY Co-Au BT ERAEY
BRF. E3R%(2001,2002,2003) FiF 4k i % (2001 ) H < 1T
FRFHEXYRARELE-RILIIAT AEEEH
THFEBMHEMIERMERE L, RERAENER S
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HEEYHX, BA LB E A K 5% B L ( Defant
and Drummond, 1990; Petford and Atherton, 1996; 2387T%,
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A Ci-AuMo WA SR T ANERAFTUKZR
( Thieblemont et al, 1997 ; Sajona and Maury, 1998 ; Oyarzun et
al, 2001) , B, I F it KAFZERR LR K FE 4 A
WL XA TRAR P00 X 4 A A 1 7 XS 8 1R L
HAERRRHEE L,

ML T X R A Ei A BETE RO K ESR
RO ELRR T 5 KPR R I e A X KR
NFERIM(RF%,1982; IPEFRHE,1992) 5 LERN %
G AR R A A (RS 1R 4¥,1999; EICHR%,2001) ,
BHWAA S GBMBR(L, 2000) FBA, M HANEERTE
HEHRPAERRMER LR, KEFHBKITS T

RBARE; EFREI; KMEF T, AFHRA; T EE; K P FTHREK

SRR P R B0 T A R R BB R 3K 7
B S R MBS TR ZE 50 km DL b (KA, 2001
T383%,2001,2002,2003 ; 154k 2001 ; Xu et al, 2002)
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WX Cu-Au BL M BUAO 2 WA 5 4k 14 A AR RIIE B,
TR E AR TR AR Co 5 B IRR A 510
FATAR RHAR S 7 L RO BR AL 3 WOE ( ESB 2,
1992; FRIEFMES, 1994; FEAM%,1998; T&/%,2001,
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BB T IR T I B BB A 1L R B
(BN B G Cu-Au § LB A EH RSB AR
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BINTH Y(<18ug/g) M Yb(<1.9ug/g) . BH—HH, XL
HESRBMBRKTEMI, B 70, (o) HFMS T
) Sr R BHIEA HAE (> 0.704) BB RN E AR H
B2 NBRIATE (SR BB, 2002), Hilk, 7 FENIE
SR TR S T FR 3k 5L 4 ( adakite-like rocks) .
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Fig.1 The sketch map for the Early Cretaceous igneous rocks in the Lower Reaches of Yangize River and

its surrounding regions
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Fig.2 The TAS diagram of early Cretaceous igneous rocks in the Lower Reaches of Yangtze River
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Fig.5 The Na-K-Ca diagram of early Cretaceous igneous
rocks in the Lower Reaches of Yangtze River
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Fig.7 The Hacker diagram of early Cretaceous plutonic rocks in Tongling area
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Fig.8 The Hacker diagram of early Cretaceous plutonic rocks in Ningwu area
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Fig.9 The Hacker diagram of early Cretaceous plutonic rocks in Huaining-Lujiang-Chuxian area
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Fig. 10 The Hacker diagram of early Cretaceous volcanic rocks in Ningwu area
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EOUMFRAEL LA M TR Bk LK X R MM
AR EMBAHR(ZEWMERT R, 1987; BPEES%,
1992) . BEZEIL(1988) 35 i, 37 M 3t X (9 55 = JHE [ K L B2 R
BATFE— “FREXLWAEZ L BRTHESILERASY
I,

KL Tt X 8 HEiH kAN IERER R
ERS&ELERA X, HHE Maniar fl Piccoli (1989 ) M 1L iXj
HAEMEDLKER  ARX PRIEBRAZE (SO0, > 60% ) , B
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granitoid rocks in the Lower Reaches of Yangtze River
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WX METAE SR T RE S5 L fE RN = LA
BRARMIER B, VIR TELERK™Y, 5 Liegeois(1998)
HIERHEERE XM ST, £ Ce - Y - Nb B+, KE
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BUE k88 (LR ENE) B/n T 58 Nb.Ta Zr Hf.Ti
SHEGHETE, EE Th.U.La.Ce FREFRATRHES
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T SR R T W K A B R AL E R EE AR

BELHHIHE, KOP THEX REAEHBASRE
TR KRB REA I, 76 U BULSE — B BOLIR A % 55 9
BEENEL KT 1~1.5 GPa, B RSB EFHEA DT
35~50 km, X SRAMHRERMTE.

KT ¥ X B g it ks a BA R E R AR
BLo R M , B REES 8] AL 2 B R 6 LR A 8 B ARRAE L KL
RABERUE. FHEHR 5 T8 Wk H-F 10 H
RKUARANBHES BZER TEPRRIBRH - A
KUE(E 2b,4b) . THRBBRUHAESRELWH-KELSA
KA, IR M (E 2a) . TRAERBAAKHE M
FEREURTHER . FAE-HSRMN X EOEHAPRAE
(E2,4),

SELE, KILF T H X 5HE X R0 ORE
HB I BRI 7629 130 ~ 120 Ma 8], TP RMX

CRILEARBHBIERIIEOAS (RELH-KELE-F

HFDUHH - IA) o FARBIIRES 71 83K 58 B 4230 1)
RAK AR T RAGEERS, HPEKKLENE. &
BIRHTRA ATELAEH T ERUGE, G HLE
B BRERALBS (H BT FIPRRYE, 1992) o B RIFA, ¥
X B LA AH R B A ITRR T RS RS, X
BERRABE (AR MBS, 192; ZREMAEAFRR,
2000), FEEVE L, FR/FALMM ST EUSZE
(TAS B &) KHA N T, YA AV TEK EHE. K
BULZHPRTE FHAARRD, KR EMRSCE LA 3
BN WARKILE SRR F-REUE N £, ML ILE-XRE
BARL (BT MBFERS,1992; R BHAHR,2000),
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RIABS R, WA K A RH B 1 7% (Sakuyama and
Nesbitt, 1986; Wilson, 1989), 7EZSfR) b, ¥ ¥ KL &
REWMET B BN EIRSE, XA ASBRBENR,
Wilson(1989) 4 th , 55 K ¥ S 9IUE 3 AR L, 35 3h KB 4%
ERERSURE RN FERE. KILPTHBXEHA
AR FIRAR KA RSB ME AU EEREEK
HE R LRI TR AR, AR BRI A KA S B
W R AR, LRI RA B BE RN & 5K E HIRIb o 4
MEMBEERE’HEFHERS,1992; ZREMAFER,
2000; RIR) , +50 70 R B VL P T i X 9 2 fit X
BUATE MR T I, 7 2R 5 i KO P AR SRR v 47
HISEH K B 321 4% 26 3 WL o) Py i — 00, B2 30 ) & 1) 3K /5
258

RO T W X R B E i KA TR T AR %
ARNERG LT EM 2 — 2, G0 % X T B KR %
1000 km(Li, 2000; EJLJe%,2001). fHILRRE,(1)E4F K
BT R ARP LA P KB AR R RR A F 8

TV - M4 JR 8 JE e 70 T ) KB K L8 A & 1 P LBk R
Bar R0 B RRA F 2 8 (5 308E%,2003) 5 (2)
HEKILS T i X B R R EE R, AR F AR
KEEHEZ BB IR MRE T LR, (3) R, BEXH
FHAKIGER M FAHTER A, REKIIP T U
(X Be o T 7 B AR X L B St o L R S RO i R R R A
IEFEEAFT ARG X BRE A PR ERERA
600 km, 55 8148 FI I ) 3 B 4 24 ( Doglioni et al. , 1999),
TERBOR, ZH SRR HEF & KRR #HE
ffFeh. Xu F1 Zhu(1994) (k655 (2003) A h 2 B Rt B 5
HREHEBURB A E T MBS BUS R TR N T PR,
B SEEAMRAE RS, EB TN ARAELLUFILERN
e EH E AL LA S Farallon #3855 ) w3 B0
BRGE AXWRE, Bt KIPTHHXEAZEHER
MECuELBRT =HXMNERESN LS RO EHY
(#7140 Ma) &y XV PEBLHR 04 9 484 161 4 7 K ( Engbretson
et al, 1986; Maruyama et al, 1997), W B A E it 66 35
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(44 130 Ma 2 J5 ) it w4 E 2 BE ( stecpening) , 8% & i 1L 3 48
e HR, FBE SIS lE A BERENER
(B 12), Wilson(1989) iR ih , 1§ SRRt % & 3K & PRt —
AN ERABLARRARENRAEATRINER
HATE AR, HAWERLBEZ LA 15,

6 MRFEX

il A\ TEBF 98 A 3R 3 3h Xt A 2 R AL 1 F A 2 IR )
AFEEHRR(MN: EEHE,1996; FARE,1998; B/
X%,2003) ,fE8A B8 B ETRRK T H F ¥ Cu-Au 5 H
MEFEERBFERRAERMS 4. £RE(2002) RE\H
X e R IR 3K TR R A BB SN, B X Cu-Au SR E
RSB TRER XK, T HFTHE BB KRE 7 A KR
ERHBRHNRERERRY ERMEERE. AT, KT
BOAN RSB T Ho 5248 B R 3R A T IR A AL B R I
RIS Co B BR, B, BN ERATERE 2
R,

Wyborn 1 Sun(1994) MBF 5L REA, A K P HL AR FuEE R
REMELRABHBARRRE Cu-Au T RMXBE X,
FEMMBIE A, Cu Au FHE R D FRADBEES, REY
3 08 15 o 0 X 2 L s AL S L BRAL W B R AL A T 4678 S JT
R ARERERIA, LA Cu Au TR A S5 FREBREAS
1 (Wyborn and Sun,1994) . IE# H)IL A3 4 H 08 W5 X
FREAGH, KA R HH CuAu & BREARE, FFUAHE
FBARE Cu-Au § K (Mungall ,2002) o 3§ F ZRE F ity
FEREMYIT E , H AR B A 8 ( Carmichael, 1991) , BT LA
THIGERRIZREIRE R AR R —E BB FH CuAu T

EPEE. M BB EERRTENRATE
SRR, B IR B R AR R R A9 A8 s R L 4k ( Bureau and
Keppler, 1999) W& & Fe,O, M R & EIRE, EATX LB 108
BOZRERTIBEEERHELS ERSEHLMN
Cu.Au R TR B & ¥ (Oyarzun et al, 2001; Mungall,
2002) , MTRKILPTHBETE, FAEMHBPEEZH
TR WP EIRE N , TSR 1] OF v B R SR A T LAV & |
R FRRAKTE B &, B OB, W iR 5 B R
BRI B (stalled ) 7 3008 0 , FL¥E FEHE 20 4K L R
MBI (S LA 12b) MBI R Rk, AE3 ATLUE
Wl THE . BAREIHERABKREENRAER
TFeO 3 BHH, FAREKN TH X1, ERPKILP T i
REHEHAHYS Cu A A ERHENER S HBEE
AERERE., i, IER Cu Au SRF TEERE R
BB BAZIAE TR B rh 8 A 7S 304 R IR B R T K
PR R AL I R, TR T 7S48 BhE R AR A 52
FEAEK

EENREN B S RSERMNERERSK
KRFEFRAL RS, B SO, MIMIFERHHELRE
HE L EBEAE R RRRE LE R, TIREEE R P Cu,
Au TRHHEE, ARP TENE R R B BT 9
i (Matthews et al, 1995; Sillitoe,1997) . MEFERIRO a8
BEMERERMERFE PN AFC 3B R KITH T i it
XPHEM Cu FLRT KB LU R EERR.

Sillitoe (1997) #§ i} , KE- B KRB A Cu-Au B R A
Au T REEF R TFARMEERPINBEIRE S, WiffE
FEA 1T 0 b AL 6 60 50 75 I 94 68 7 b 08 B9 4R - (stalled
slab) , SBERBAASEE S .Cu Au FHHFARK . H 51
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FYRARS B & CuAu K, BRAT B K; WM
NMEREAEPEEFERTRERII B R E RS
MEA. KILPTIHBX Cu-Au BFH A E KA H ST
AP AT R K i RAE LR, RBER
AN, RILA T e X B B 4R 0E 30 R H A KA Cu-
Au AR R R 500 SR 00 b % 0 5 78 9 U0 A A A R
o8

1

(DRILFATW Cu-Au BB HFRAEHBAL (BFER
BREER) ZBERTHRAGHERT, B E FEHER
Fl; MKIERM A RERARTER FTRRBERS, 0K
AEEGHERT . SR ERAA XN PRERETR
RABZI TERMBELR, ZLAFREFRNERE
(>35~40 km) WO BMERMERUEXFAN T BHER
B AFC S BRAA B B, FE R HEBRA T b7 B M
WRERFER S 5 RAERMCOTTREE . B Al 25 &
FABRERMERF(> 40 ~50 km B ) L35 BLE B
HH=9,

(2)RAFEASTIR T e e X e 0 4R X 1Y X 38 oth R #9
REEMAKANE O HEMBRAFFEMER TN
B2 AR, P HI A B B i RIAL T KB 28 5K 3R
PR — ), 4812 B 45 33 3 -5 2y P PEBAR A 484 1) 4 o4
FR; BMh TR A EBE, A T A IS FEFEN
BXRE,

GRS HEBE A FREBIBRRELSHRR
Pilk, RAH S RA YR E R S .Cu Au B HK,
ARTAHT IR TR YRR, T AFC &3R8
A Cu Au ST R AR P B RRRGL T T 8

i B RETEER AT 2002 430 K M 1S
REX . F—EEBREREFR ARG TERME
MR TRETARITR, SERBE L X FEE LR
HERRAITIE, R RBRERIE L X TR XA RS
(HE)Hitie, BE . BM=UEFHANER, WEEEX
B REKBAR BT B, HS5E—EERR,
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