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Abstract The northern Xinjiang, located in centre position of Central Asia orogenic belt ( CAOB), are characterized by intense
continent accretion, tectonic and magma activity, abundant mineral resources in late Paleozoic. The metallogenic processes on the
continental margin in late Paleozoic have two main stages including early-middle Devonian and early Carboniferous. Based on studies of
regional geology and tectonic evolution, mineralization type of metal deposits, the metallogenic systems on late Paleozoic continent margin
are divided into three types: (1) marine volcanics-basin-fluids system in active continent margin; (2) arc volcanic-intrusive system in
active margin; (3) sediment basin-hydrothermal activity system in passive continent margin. On the basis of the metallogenic systems,
metallogenic belts in northern Xinjiang are divided into: (1) volcanic massive sulfide ( VMS-type) metallogenic belt in late Paleozoic
active continent margin, southern Altaid; (2) porphyry copper-gold metallogenic belt in Almantai-Kalaxianer arc, southern Altaid-eastern
Junggar; (3) porphyry Cu and volcanic hydrothermal Cu-Zn (Fe) metallogenic belt in active continent margin, eastern Tianshan;
(4) porphyry Cu and hydrothermal Au metallogenic belt in intra-oceanic subduction, western Junggar; (5) porphyry Cu and
hydrothermal Au metallogenic belt in active continent margin, western Tianshan; (6) SEDEX-type Pb-Zn-Cu metallogenic belt in passive
continent margin of northwestern Tarim basin. This paper suggest that large and giant ore deposits can reflect the geologic and tectonic
evolution, relations between the continent accretion and metallogenic processes are main researching contents of metallogenic system.

Key words Late Paleozoic, Continent margin, Continent accretion, Metallogenic system, Metallogenic belt, Central Asia orogenic belt
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AL P W R B P B, AR EE R ALK
RBSEEHE T REFEE, ERERREAZET REHM
R X EFERTEEREAARMAENHRERL R
TR /R AIPT/R B4 X B — R 5| &R IRFEFT T BT
R T —8E ST K (] E# 4, 1990,1995; HEE{,
1995; ERHAE,1998; FHESE,2002; BREF,2002; &
S5 ,2002; Zhang et al. , 2004a; Qin et al. , 2005) ,{HAE]
AR ST X Z%Y 0/ 8 B RRITTRR 5, KRB B
B R RAMEREA. SXBNET ZRENAE. 46
KEH =R 1A 2= HI 2R3 B X#E, BITA
BT XHERET RARERT VERMME, MAT RELR
B R B A R,

ERFTELSRE 973 FHEG KRED%EFALHT
HERIFR B (L et al. , 2003; Xiao et al. , 2004a,b) , 43¢
AR ERKMDEZ B K , 06 FR/RERB %
HIBT & B SR R RS B BE T VSRR (4R B FIRR B R
Wy, AT ER LN R REET R RT RS
T AR L R-ERRY ER IR R T
7 EEMRRARBET ML ERAT S T24R-PR
TR, Z6XKEMEEA. HERKXDESPRERAEHN
A28 S A ARl X e 1 A R B VE B R, SR T L R
WX EERKRAERT REFMRY XH .

BB R ERZESRBET ZRENTR,EWE
B REMAXBE XHF HEWERE, BREET R
RRIZEHIMNZBRR SEAME; AT R SHSES
FIEFRIR IR E IR 2 , O o 3 K oy A Ut e 0 pey 1 4
FRERSERMEET REER MR REKE, AR
PG M &SI RENBY AR, BeART £ IR

2 HreEtige o A AUKHA SR H 58

RY RERBIE— AN SR P, B0 KRR
FHLRHEERNRT EALE, URFE RN KES
s RIMRNEE, CREERT IEN— ARES
(EWME,1999) . 254 BT A (5 %%, 2003,2006; Xiso e
al. , 2004a,b) 3 FH i B 46 X 8 ot A IR A R BOTAIR, 1%
FEL T X B oty 2 R A T RO M R B 1 SRR R
BERAETERE-G R B IR A, AR SR 5T R e 7 A AR AR
G RE R GRN S o TE SR B G AR K L -2 M O R
T REURRERGSZ VMS B RN H1) 3% sh kR % k1l
SI-EREHRT RE(URER L KBEHSIMEEFT L
) B RBEA SV RA - BOK E SR B (LU B A
Fidt4% SEDEX RU4R4ED 5 =2 (E 1,% 1),
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2.1 FERHAEL&EHMLE-RMRERT RA

EN ARG ZEH K UE-EHREET RE . EHT
WRBGLERD B CGRBE LG ) Bk E., R R4l
T RBCRBAL B R A AFAE , LR T IR M S 8 s 7
A BN AT AR IR TR R R, ZET RETE
FREREHRIES .

Xt FRI/REEEZXLTIRE A ERE, BT E
NS BB KRG AXLNBNEFR(TERS 1990; HF
F8% 1991; Wang et al. 1998; Chen et al. 1998) , {Hif4E#
RBEMEF AN S EHKRAZE R (Yu e al., 1993;
G A % 1999 ; 4 4kiE %5, 2001 ; Goldfarb et al. 2003; Xiao
et al. 2004; Han et al. , 2005; ZE4a%E%E 2006), &A%
(1999) 7Eba] & B4l K Il A EE M RB R ILE TR
ERREERE. BL A G BRI FIFET R ERH R
ZRAEEET SIFE  BET A RRIM b _ L33
AT B EFR B MA =Y. T MKE S (2006) B
RERPVELENZPHEWET BHE TRELFEASEEHNE
AAAHREE-ZRE(HBEE)-KLURBE. XEKI
HHH IR AFER A SRR S, R R SRS A Xl
HEXEERTRHMIFE,

X FRRBEREZRREAAYYT KR REHEBTE,
2 SCHE B g vy A R oy S 9 A g W ) I Bt R R % ( BRTUR
REEZM-BI) ZTHAER/ M, ER T F/RERE
-2 R ERRR ARG TIERT &8 . shie/R E%.
R KLARAZ M AEHE K L-SHREERT Z25, 55
B KERAE XHARERT ER(VMSTR) T EX
B HEMREREZEZERATH(E2),

2.2 BEHKREEAEN L RIR-ER BB RE

ESh AR % AL SIR-ERKERT RE. ERTIC
1 G R S B 5 - A5 M R BR P (BURIB LI ) B G 3
R, ZRY RENT RERIBRARAFT B FEHE
TR AR AR ET %, X LSRR A&,
AR TB-ERFEAFT F. ZAT RAEFR KX LKW
HERSLEIEE

AR R FERFEA T H R ARG AR ERN
FASWBRY W Z— , Y WSS KR SR RE K
WEEVXRNFE- B FERBER. HITAAMNLE-
ERFAERY SFMFAMEY ERAKY WRTHREKT EE
5Esh RRGHERKLSRE SR RR, ENMERTRX
W d ERE S KRAZ S RERT RS,

SRR X By A R X M 3 B AL ( Xiao er al.
2004b; Zhang et al. , 2004a) , 330N+ B-FERBEA HH
B RKIER BEA RTE BALE R o T (B0 R #)
R H-Ra KA KSR ERE LA E RER
R EESETE 75 ~ 90km AL ERAHERUE RIBR X A K
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Fig.1 Late Paleozoic (D,-C,) reconstruction and mineralization setting of Northern Xinjiang and its neighboring area
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Fig. 2 Marine volcanics-basin fluids system in active

continent margin
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Arc volcanic-intrusive system in active continent
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Metallogenic systems on paleo-continental margin in northern Xinjiang

gk WA KELIEAE R REERY RE FEFH By XA LB
B R ERW, MEME(E) EH  (1DEMEAL-ZH  CuAu.Mo.Sn.Pb, FIRFEFEHM S H K LR
— MEREE HE HEK), REW  WER; Zn Fe CuZn FR[ B[ 3% &) PbZn 5473 &R
B G A PERG (2) BWRE - B K+ 2 - R ERRE
REARR Wy Sy
— WA EENE. B MEMERE, B G)WHEEH -#K PbZnCuFeMn P HEAEEEKLSBERYH;
KA g% HHERK JURA WEATEILEZEEBEYH
SE NW
HAERETR LR 3.1 M#HRFEEBRHTERTIXEDERRAMETT K

M ERGR =] N 2

rz REERAR P mueAs
B4 B KRAGTURA - POKIESNRT R R
Fig. 4

passive continent margin

Sediment basin-hydrothermal activity system in

BREMR-EYIRE BB E SRAND & FHER, ¥ K
FH 2 YRS K SEDEX RIS IR, K NE AR KPR
EE RSP TR E KRB EBEZH MRAER R
EESHRT W, 8 TR & SR B - R A
HE &R B H R TE LS4 i A B A F MK A
REHY K.

EEARRECAZENERCERZ ERAT TE4
R KRV R, 81 4 8 4 4245 #F (SEDEX BI) 7
RGBSR, A CA N R FRBE S BT YR EERET
EHRTHERERR-FHER) VIBLERE. BHRF TS
R KA S EKTEE &R TR ER PIE, ZBURT Y
L MBI B TR K, BRI BIR B A T B B R
RIBOIR- R ECIR E 5 AR T B BOR-B 3 R 1 (X B R
HIH,2004) . VLBVREED TR IOTE B % = R LR A B AL
(A4,

3 JbsEHbIX R o A AROK PR 4% 1 TR
Xk

BA (K) # R — i R a8 AR BS ER B
BAFEMX, EERKFRD T BT HAEKDAR
—, KEF LB 5 2R E— R BT &R
F—B, 0 TV RO R TR S, N
TR 53 X R O 1 88 T — B, L8R X B ity A= AU K R
NG FERT XHERAN 6 K(EHS, %)

B XH
3.1.1 TTE RS/ IRE &K Fe-Cu-Pb-Zn &5 2%

A A B R W AL T RR B R E LMW (E)
M, 246 G- AR E W, K 49 200km, B 5 4L ik B 20km,
ZHR—TUS B ERENENELET. ARTKRE
FA S ESEET SRS (H) T BRARFEREREY %,
BATE ABF R ()50 kb, 3 2 N KBAGE 10 PR
TR, ZXHS BV LETLEBRET TRASRE
BReEE WA (E Z AWBER) A WL-TIBE B, RESKEH
KIUCHBEIRBCE-ZRE (ABE)-KLBRBE, Tt
HALEMRERRRAM ALENBERERT],

3.1.2 M4#HIEA(E) &M Cu-Zn 3 kRILY K5 B F

M &EhiR- 22 R R LW, B9 KM/RBERT HHAR
BIEf#, K 80km, 3E 2 ~ 16km, K EWHEME L EZHEKHHN
EHakaEg R EF, UdbiE R RiEmdum e E, 59
HWERT-FRAZNSHANT LEARAFTEH. 2R
FTARFTHMEHHMN T ERRERLEXUERZER
KR RREE, AR B B B A R K R R R 45 I i IR
TIBE. B EH F A& 8 B 2L N EMRE-RS%
B EST -, B KRB BM S 8- AT R RAUL
By H-99 8. BFEENSHEY S EETRELTRE
WA B2 REAT , ES R Y- 28 X R B E R
WEERATLMESEY L, KPHEy L TR A&
RREMT FE P, P LETHAK 1700 K, 3E 20 ~ 30
Ko HEFEMMNL0.21 ~2.43% , HRENZMWXEHH#H—
BRI EN.

3.2 FIRFHEE-FAMRABDKRLE FHERRENR
BE Cu-Au B

RH MR B IMBEE Cu-Au BB W, ML TFEE-FHMH
R R-EREREY TR, FRMBEFEENTRA
SGAUE WA, AA LB T AR AKE, SRS RES
BT FUTHRZREEES. BT FEEHFHSRE
FEAY FRLER R AT MR R AT F AR

HEPHY i ame TR AR RHEHRHT
N E N RS R RAREY R ZaR K EME
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Table 2 Metallogenic belts on paleo-continental margin in northern Xinjiang
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TER R W Py L %9 K
A BREN NG L | AT EENTFREGHESHEE T Xl - 5
—_— H Fe-Cu-Pb-Zn ZERM | B, MEKEEALEHSHRLE - KRE iiizﬁggiﬁ%(ﬁ)m%
FIBIRE R | gy () -KLBR 5 *
Bk Bt i & B
i BB (F) AR | BTRERT - FRA%F & SE M F R A%
By () 4 5 wyRERT - 2 :
Cu-Zn RRMALYRY | FEd. FHRETHEHEN T L HERRL gizﬁﬁw,zmm%ﬁmﬁﬁ
T 5 K LI 2 TR ;
(HH) £ R HUR FE R AL L, SR TE RS
A R 22 Cu- ey N T IR A
W R S B :ﬁmifgfgﬂg RUAE., KARE TR EREDRE. T Eﬁi:;?w SR Y A
Cu-Au RE# PR 7 B B RIE I P K B R
MR B B A UL IE Cu-Pb- | WA REXLNMKZL BT LAAHENE | ALEY BUSLLRF.2Le
Zn-Ag B T HIER, AT ST N ERRE AT LSS HELRT
L WERENRERE R ILE, SN ERE %
ey Cotty, | KPS Codo ™ | okt TR E KU, TR | LB LB AR IR T K,
S L BRI TN E NSRRI BES , B4 NI KRS | LERRA R AFBIRT A
#
TSR % UL Fe-Cu-Au i | B9 BB N FARGRBHF AWML SR, TE | WL IEHF 58 &g 2
T 1 K LR 2 AU e B LR Bl RIS R
BERKLMRRIEE | FE/RGEHERDNS -, LREAREERMES | AALRESY KRG /REEe
e g gy | PR A R IR K ILRE S R KA LS % F®
f’;:;fﬁ Rt B EE 2 N F B R 5E N ER AR
o | BEFNRARIES Cu | GHEM, X EEERRRS L KLRE | GHE 1AV SAEELE,
PR MBS, BTRESNEFE FRIEA N TR | VS ET RS Gk
B
HEAW Cu FLEAT | MEHRERKURIBE LA ES, BAE NG ﬁfiﬂfgg:;ffg Bj:fgz;
BRW(FRS | ga Sk R AL 2 % = =
) 1E Sk ¥
% Au-Cu Ji 5"
X# BB ERMA KL ZHR | R FEEEAFAEREAMUAFLAKLE, L | HELT REAGRELY B5R
WA AuCu A TE | BOTRA = KBS BHL T RNS W RIRAY
o gy | TERTS AvHgSh | BB L RIG TR S K UHBE - | FISET SR, R
LA = i N /R
ok | EERA GHRR T B W FRT/RERST
BB Poln B ok mi 44 Cu-Pb-Z EATREART R RET RS
I * 20 MR H e A R R R S : "

ZEEBY W

LA
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Fig.5 Metallogenic belts of late Paleozoic continent margin in northern Xinjiang

RIRKE &, BEA Rb-Sr % B4 4% 323Ma (45 30F
%,2005), FORMAK-BEREE, ERTYWEERNEH
PFHEET URSBHEKT ERY MEET , Kk
THRERETHEWET IR T ARAEARRNALRS, 74k
WASH SRMRLHT HU, ERNRERAL. BB
LTSy L, T R A REB S, BELFES
o AR FRARMS T FE RAREFEHRE
(B 3CF%,2005; J7EMFKEE ,2006) , R A H Sr.fk Yb F1
Y. SHRER L EAHERE, LURIKH Sr /A RGESH
fiE. & LR, RELCH/RBEERT HE R TR EERS5H
TRt A SR B B IRER R

3.3 FRUBTEREBENKEGLERT XH
3.3.1 &R 2% KUK Cu-Pb-Zn-Ag R 5 T

R WAL TR E-A KO R B3 K S IRH R
By, FHik B ntng it % NEE r BT ROV 5 9 A
H, XEHMBELUARANE, TARERR T4 N —FBH
KIWERE, PARGEEBEAN -BRERER, KK
AFENHHRER. KARAEDTZ FHLEEL, N
BEEANPREEIFLE, HhUREE SRR

L EERBEREGE, BRENTFH™Y. SR
RAE, RARE-AREKUNEN ZERTLRANHE
MiEHER. BRIE/DkRELRT KERRANVBT K
Y RERLET BUBREERT  SLEHEERY
LT R (75 RIS ,2002)

AP RELRA, WLFHLS LR X KERYFEER
FEEMEZILBrE , BE N E 2RI BT K L-FIRE,
RLERAEMZ B AR BIRM MBS, RS 7 RMR
ARG 5 K ITE B A KR K ICE-FEE R T . 8
WHRESERT KEARE-FCRET 89— SAFE, iR N
S TARGBELBE 5% WL REKE M KEZREILE
FHEROERK. T ONSWHERREHE ARER. A
BRR SR A A RMMARRT 6. HPRRTAAEERE
BACHBK, AT YA BRT WY T JEET
NET . ATRRT O RAFRIMREXLE/ ZTREILE, K
SYNEERY HRT T NS R SR
AEAROMBH KA. R ERYT A EEHEABR
EMBCRBALY (AT MEET hE) RETUa%
MEF RO, BEAT WAL & 2 AR A ik
MFHRR . RERY A ERE AR RET MREHT
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BRROFTHENZTREZILED, XEARLHWHET
AEZESH ETRE R aHME. RITANF#HEX
Sk LA 5K X BAA M A, B gksE F K Kk
PIRBVET S R RINR BT A& R T,

3.3.2 kdy# Bk Cu(Mo) &4 T4

HAERBEEEAL-BASEREAXNE(ER) TR Z
AW TFRRULKEMSINE ., LR-ERFATHLTHEXRIL
Bl ERAEYSIH . W ARG RA, ER KT 100
AR I REMERR, B R G RSB R | ~3km, §7H
WEHBEHEITEATARRECBILE, EHITRE &
e ZIWFAREE  OUARE EBYE ERR%E
MUERES. LE-ERREHT FAELE. LBEAM
ERZANBRBTRURR & AH/PRTKRF R, HP L
BMEFRFET CERB-FRUHE, +B-ERFKRILSKH
HREENEY MR HEE, HRERALE-ERREH
THETHRRKRERNRENLFARBRRELTSE
(Defant and Drummond, 1990) i &1, WM E B ABE N
LREE MR Y 58 MM SH Nb. Ta.Ti M P, HHE Sr, 5
BB RIS A U B K 5 (K B %,2004b) , BFFTERY
LA Sr-Nd Ry KA p#EE MORB 18, # W #ER FH 7L
RBEE AR BB THEZIRESANEIERM,

3.3.3 #HH A HIK(E )Fe-Cu-Au R F L

TSR A R S W R R[], ARSI,
RILFEHRAR , RKFEKL 600 KTk, B TEA 25 ~30
TR, DHE-RIVKILFE . LMBR K LPE, 52
AR — R 5 KB R &7 K, b 57 L RER IR .
L ARewg, B NRINVFLET K, fE7E-75 103
WEY (FTHES,2000) , RFERLELZNFRET ™E
£KX,

MERAEY U THREBRFEETHER, LS LB a5
AWHEFRARNE—EEBGRP R HES. §7ER
ATERGHHEF AP EENBBE, FEEERRL
JR-RRREE KA R LR BB KRR & BB
- EEANRE ERANE KEEE. VEREEERLKL
BEW IRAXRAERERERE, ZCMEHOEA
FFREBRIFE REATRERERKEEERE,
BT OPERTYLRSEY BT, B¥aRARR, K AR
KRBT HEY BET BERT . EENEREAY LR
BT AEKHIEFET REET ., EEBRTYEELUAHEA
AEKAGRA HEA KREE. 7 KRBERD ALK
ERAE-BETHRERANE S REKT (E24%,2005) ,

3.4 FAEMRFERNIMBE-ZARBAREYEH

3.4.1 FERKLBERKEMER Au X5 2 F
EREBRRABE R LW, R EILRERENE

7, KRPERRAT 2 MKPRET KRS M DARET K

M—ZAE (L) =, F/RERBET KNG /RESEE
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TERERZEVHTRITREENET K.
EEREEERSIWH L EEEREZLREE &
IWREEARRE  CKLBBERKKLAESE, w-HEnE
TUCE BCEFER R 343 ~34TMa, R B A sxit, 3+ ER
MR FE— KWL, 55 BEME— X LEE
BRZIUCE BIWRBE ARERZIWREKE, &1 2%
t, BFTAERFERBILLA, EaHBRLEIVRE(PHF
%.2005) ZEKIE RS WHEL RN EBHEEG, AL
PR ST RIHA R T KB A RN EBME L,
ZEERTIERS; KLBEHRBEBREREKRT LR
F, EABLAYRT G, BEWMTEENBAL BEY L.
gL GFGL. KR BT WRAERET R A
PR -FLY MR AE- R BB . &7 RARAE
B Ar-Ar I R (S ,2005) , A 4R 332
~336Ma, HEART Fik R ALTESHNEEMER, B
BT K ILTESh, B PR LR A b BR 22 AR AE LA 97 R AR
HR S X UENE XM RRBREET
3.4.2 BRAKFARBERT AT BF
REVEAIFERANOLERERT . A ERE
HT A THBEAELEERRT R AR BRI
ZIXNAFREHNEN, REEBNEBEHEITAR
GENFENHAMAEEA, 5T BEEENERKETA.
RZERAMEZLE. FEEHRBRIGESLPRERA
H.BRAERNEEMP /N ER, A BRBANER
HEK. AERAEBRIE R ANTHHNKE GERNK
FH.APRENERNKE MBREN ZKIERE BT
EWA R, L NEE [ BRI R R, A LIEN
EHEMX EESTAARNKE NS, —BREHEE
HOBR,HI20 AM/NEE; MR EFERERERES
MR, ZEZNAR W.BE WEEEMERAERS
%, KEBENERERKEBBEMTAREHLED, fTAN
FREVREZALTHENE B, 1993) , i B X/
1k Rb-Sr At & % K 323Ma, AN A K-Ar £ R
322Ma, 44 U-Pb 5Fi#4 305Ma, i K I TE RO A M EB N
270 ~230Ma,
HEGTEMXCRASHTHIEEE LAV S EE,
I IANSHERAHT L, EPLVESEEHET RN
KE. EEVNSHREA, BHERERT SV HETEM
MEILEAME AW E IR iK% % (Defant and Drummond,
1990 ) (&4, Bl Si0, >56% , AL O, >15% , MgO <3% , 8 Y
M Yb(Y <18ug/g,Yb<1.9ug/g) ,Sr B ( >400pg/g) ,HREE
Bl = 8% (K% B % ,2006) ,
XTAEMNBREERRBE-ARCHEFREALEHE
%, FEEFIGEMCLE#ESE 1993; &£84% 1993) /b
FA-REBACKREFMODER,1994) MK AERFE(T
FIESE,2002) o FEEMRKEE KK LS FBEE HER L2 41E,
IRHIRE - A ROTEHEH X K IR RIS S b F R A
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WA, FTBERIETCI rh e FIA R B IR,

3.5 BEXRWL(FRMHR) BEHARLERT RS

BRI R A FAR B R 4L 4%, We o AR AR i T2 AL e
IR EEAR B A PR R, T T BB o B e AR %
Y B BB A AINA (J5) 2 H (Gao e al. , 1988),
BET LA S TG, B AL BB AT RIS 0 2 KK
TR RGN ERASHEL R MPE%E
EZERBTH.

3.5.1 MBEEHETELHRNAELERS BF

B RIES - SR 7 A 5 A b AR PR L 0138 He -
BEENKNR EEREEIL, SHLERRTERE LN
BEENP AT RBMEL S MRS BAR LR
JBEREE BAS ST PRI R 2, X E R
SR ETE R TSR, VR R T BR,
B B 5 P PR AR MBATE A X (B
a5 2004) , TEH RBEBANS R EROALL R K,
W4 RE R Y B2 AR TG i K b 1 ], AT B R
AW L -5 £ ERED BREER S & BAT fk
EAREEBAET (T RR%,2004),

BHHFAT KL TFARERN S SHLLERATH T
W, X IR MR I RV MR V) SO R K AR
HERREKE KE REMTHES. SRIELHE
B EE LR BRI R R , BB AL, ¥ 76 o
W, PRHEEER NEELR—AERER, —RIIKE
M RAAL AR A S, h— AR T W A BB LI
R, EHEERERNTERNA T, §7AEERFERRTR
PSR K SR AR T A — iR 2 R AUR R B
ok BORF= . 5 AR SR Y IR GT RS
KT BT T AT BT S KRBT Y EE
WABTE . EEG AL TRONGRA . RIERER
FRAHS, NP ERWT I, BN EET k. BIRENX
TR —RE-4 FERET R (A YI%,1998; THERS,
2004) ,

3.5.2 HEFEHRAAKLERERKBLET ZF

MEEELELREI#, TR EZLAMAEREL
2GS B LK, K M7 BT — W AR
(5 ) 2, NWW [i) 6 [X 484 057 34 46 0 3 ok oL 2530 B Ao
REFHERFED REFHGRELT FREWET
KT R %,

S X4 BRI PR EEPIE B~ B BT K 1L 23
ST RO A EHN T A RERBRELA KL
2. OOBRHRBA KRS, F EW [ XIS KR SN
BT K LB E ST R A . 25 KR T ELAFRM
BERE R ARE AR PSR, AT R A 505 AL
FABUR SBST HE, 5 H LI B /R 51 500 e 3 &
FNRE, BT R R — 1R E U S I,
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HRILEE XM R,

AL TP ESS L2 RRTHHER, T RALE
WEFENTARARBNELAEAR LS ELHE K
I BRE RS, T A RRT1A 8 S A B S R
BEKES, BAETIENETRPRR KL, &7
REEF UM REORL RS, 320 Kl NWW
) R AR S R L R R . 25 R EER
TR R R T IR K LB BRI AL BT R
Kl B B YL L B BR AL 245 4F (5K K 4 %5, 2005)
FI&&T N —IKB S8 5 Bk KA Bk BERARE T K
(V445 ,1998) , it Fr 3 B ot 2 1R K L 2530 B8 K B0 R
A,

3.6 BEAEHRUEDXELEARBINENTH
3.6.1 BEABLGEL-BH-RELERTTF
EEAERGERBESEZEERBIRP, ¥XEFH
BEBERES KPET&-%-KT K. HPLTKR=TE
BE-ARCHE S, WS B SHREBEEE. AE
ERERAARE ERER—-B ARG EH. §7ER
LK B.&-SE, FABAEME, R INHFFERE
RIMEHT K. ZTEXBRIRH 4 MR RSP K (FTHE
B EREE) 2N K2 ANAESEET R(BFERER
W BERT/RE) 12 MAST K. HBMEH R L EBSR-
TREGATRALES-HAL-ARBEEBRORE (BHEE
%,2004) , WSEIPRE Y EENHEIREZPLIKBRUTR,
B35 Bt i8] BRTRA B, — B T A R ) A TUERAT T B
SRR . EETHRNER T - RKBXHREMARIER. B
BSR4 W K LB R B R 8-
KT WZ—o
3.6.2 HEABEZLERT T
BEABRELHGEFHEREREZ AT HER
WRIMBSHI KRR, BdXBRELHERT ZHH
RAANEERT ZS4UHEBFNEHNEREERE
H, ZFEXBERIA2 MR KRBT K2 MK A
WET R MPRAHTIRK(BAHRR) RETSHET
s (4E) § (k) S HERHZE IS 5RMH
XAGML, e TR e 3 R - R IR At SRR L -0 B
EBE XAAEHWELAT, REBERILALEMRERA
EFRETHMK,

4 BREAFRHNE
4.1 ARHEMEANESHT RANER

RHAGR IS RGN A 7=, M BP R 5
R K 4 B 50t 8 0 kBt 0 10 34 2 A SR AR 8B

Sengor et al. (1993) & Ay 9IUA 3K A F R0 PF I 16 i ({0 ra 3
) RPEBLFFRMTERNOERIE, W Jahn e al.
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(2004) MR E X EERTHWERFESBILEBREAR
IRBER(FEMAE) X, FAERESERTREHREEN
Eaoiam, MERRWEER ELSBRROR, B TER
AR b= A B B SR T R A R AE A, (AR R ST A3 LA 3
& R FRER(EEER S BB EMTE R B 7E
K%, EIRITTHBEERKRAZHM SR, R
AR R A4 B USSR AE A (R BERG I 48 ) O £ 0l 1)
HAE WA SBEERREAXNEMEE . M FREN%
=, A e A S 3, 2w 3 A K

KREEESHTERRNXR—ERT IREMMIRS S
¥HRANEEAR WRAST REFRNHATE, #HF
EIrEATMBERT 5 5B W 3 A IR R
D EBRR , R H T %0 KB -SRI /e A X AIRM
WL, SEFEANMIRARZHREFAT WIERS B WHRESK
IR 35 7 A X R % ] (Thieblemont et al. , 1997; Sajona and
Maury, 1998; Oyarzum et al. , 2001), B4R, X R —1F K
FEE, LR — 1 HIRB) S 2B, RATEWBITERS
BARRMIRE ¥ FEVIMKRE &, IREA(KEE
%5 ,2004b, BE/VPREE, 2005 ) , ZR K Ll ok oA 23 3 R 4% R BT /R 3R
BT LRANRERERMMEBBENRIEE, R
B BRI DX A 6 PR B INPR IR

4.2 BhERKEEAEREENT FE

MR AERBRENMEERE, PEMBXKBFTEER
RUR B3R 5 A AUE SRR o A - B 2 LA,
HEBMERORME " BLNFRIER ST AR-FE
REiHEEREHERY . BRELKENRNRN, R
HERBL-PEERRARTFEESREAC- RO RERUY
BRI HIER, BRZS MR RASRAL- R0 KLU
MEEERIEIMENERY K (FRESE,2002) , XA
PRI R

4.3 FREBRTERXMISHRT RENBY XS5

174

FRANERSME-RIIAN-BARLSEET K. X
B RRE EANTEN —ERAR XTI EMRA, 3
BB A AR R E AL S B R ARIE A 36 5T b, Hop
1.

(1) R R Wb 1L-RBE Sy e oy A AR 1 - SR L #F A X
e IREZEHLE-ZARRERT B8 BT £ %E 330 ~
361Ma Z 8], B H A T H A K MBEE D Wy F 8 4 360
~367Ma (Watanabe et al. , 2001) , 5] A RKILSEE RS
AT A B AT LIS He, 39 7E 365 ~ 330Ma Z 8], AT
Y VEBERE, R X -G R R AR KR A&
EUM AN EEEMNREERNSHET &, ACHEHM
BAR-KMSHET K1 A, By R USEEERIE, B
FHRE-ETTHEFX, L B TARRBEESER S
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ARGICA, hBXE b8 22 2 TR R 0 SRR RS
R GZMY KU R —KMWRT R EXAE. 7S
o X A S E IR R AR B 2200 J7 i, 254 400t F14H 60 Jr i,
RSN IE EMB AT X, MIEHARAKE-E TR
HRTERTXEE TREAERE S EAMESWUFRE, 5
FRUTZ-ERIEERT T RIFRAR L

(2) FEFRIL-GZZH EHE-E REFHEBR S ER
ERRA G EFHERT HHXT L, PEARLETHSE
WH KK, SEREFRAST EXFELTFEREF-FE
R, RFE B, XA EREREHRERT W B
PRFIFHRE, AMIELE, BREHT EX AR RE
THEEMFERENMENHLFTE, B EBENWSEE
FONIER ERPEA WY (Cu 164 J7 1, Au370) MBS
PR AR o THEAEILE, FEAXLES 3L
FTRXBERC A 100 RAR . EMEHFT KR, SFEH
BRETHREXUNAERY LT RERKERIE-BFEFR
W, R AR ARREA S . IR RHTEAR e R
AT RXE 3B ANET M3 T HPRBFKER
SERR AT (790 J7t) PN RPEEHFHT (588 1 t),
FIESBE A MY (164 77 1) MR ERA-B FAFET . FER
WRART MPUREERIBEXLEET (721) . ZF £XH
FURARNE AW A KLTRMERE, 5 FE
HEEHEKILER,, RAFT R+ 04 T BREA-FRKBS
ARKU-BAS NS,

G)HBABMRKU-FEERPRUBRT FH . F
ZRXMEY K= TEBL-AREHWE D, M ZR
FRRBARE. AESKERALE  AREHE—BAK
GRAEM, THRRRAE KT & . &-BHE, FEABRE
AL, TR R R /RS B K BRI AT E
BEESY BERMETHSET 0B R,

(4) FBET/RFBEICRMAD B 55 XFTRFER
TR . 7 XFE/REARY K AERFEHENIT
WR/RI EHR R HRERR FISEREXRET K, E
= FRKFRA R LR KA KK IL-TLREE S,
BRMHARK-MF-AEE-FHREKT WEBFI, 7K
MEZZ AEZKR Y HERFERL, FBIAREREREZX
WHRERST, B HRANES R, BRARBEEY .
A R BARFSHYT RAKRHE TR IGEREZNY
RAF, P IR A & B - SR AL ™ IR AR ALk By
BHE S L ¥ L, (HFESmE a8 KA
BRI L, X R — SRR

i HIRIESISE. AN H R BIRE BH
MEREHR R, LIRBRIUH . Goldforb #1 Windley #3245 )
BE AHRME XXM AT HIEEZRER, FH
ARE T ERMBRER, El—HRREOEH,


http://www.cqvip.com

1396

References

Defant MJ, Drummond MS. 1990. Derivation of some modern arc magmas
by melting of young subduction lithesphere. Nature, 347 : 662 - 665

Deng GA, Cai HQ. 2004. Geological Character of Lead-zinc deposit of
Huoshibulake in Xinjiang. In: He and Xu (eds.) The collected
paperon Geology and minerals of Tianshan mountain, Xinjiang area,
China. Beijing: Geological Publishing House, 179 - 186 ( in
Chinese with English abstract)

Fang TH, Qin KZ, Wang SL. 2002. Geological character and exploration
prospect of copper and multi-metal deposits in Xiaoshitouquan
district, east Tianshan. Xinjiang Geology, 20: 371 —374

Fang WX, Gao ZQ, Jia RX. 2006. Metallogenic background and
geochemical character of lower Carboniferous volcanic rocks in No.
371-Xibeipo copper-gold mineralization belt in the Yaxi area, east
Xinjiang. Acta Petrologica Sinica, 22 215 -224

Gao J. et al. 1988. Paleozoic tectonic evolution of the Tianshan Orogen,
northwestern China. Tectonophysics, 287 ; 213 -231

Goldforb R, Mao JW, Craig Hart, Wang DH, Eric Anderson, and Wang
ZL. 2003.
Northwestern China Tectonic Evolution and Metallogeny of the
Chinese Altay and Tianshan. In; Mao, Goldforb, Seltmann, Wang,
Xiao and Hart (eds. ) Tectonic and metallogenic evolution of the
Altay Shan. London: Proc. Vol. Interna. Symp. IGCP473,
IAGOD Guidebook Series 10; CERCAMS/NHM, 7 - 17

Han CM, Xiao WJ, Zhao GC, Mao JW, Yang JM, Wang ZL, Yan Z,
Mao QG. 2006. Geological characteristics and genesis of the Tuwu
porphyry copper deposit, Hami, Xinjiang, Central Asia. Ore
Geology Reviews, 29:77 —-94

Hang BF, He GQ. 1991. The Tectonics of Devonian marine volcanic in
the southern margin of Altai, China. Xingjing Geology, 3. 89 — 100
(in Chinese)

He GQ, Hang BF, Yue YJ. 1990. The Tectonic Evolution of Chinese
Altai. Xingjing Geology, 2: 9 —20 (in Chinese)

He GQ, Liu DQ, Li MS, Song YL, Zhou RH. 1995. The Five stage
model of crustal evolution and metallogenic series of chief orogenic
belt in Xingjiang. Xingjing geology, 13: 99 —196 (in Chinese with
English abstract)

Jahn BM, Capdevila D, Liu D, Vernon A and Badarch G. 2004. Sources
of Phanerozoic granitoids in the transect Bayanhongor-Ulaan Baatar,

Northern  Xinjiang Uygur Autonomous Region,

Mongolia: geochemical and Nd isotopic evidence, and implications
for Phanerozoic crustal growth. J. Asian Earth Sci. , 23: 629 -654

Li HQ, Xie CF, Chang HL. 1998. Study on metallogenic chronology of
nonferrous and precious metallic ore deposits in north Xingjiang,
China. Beijing: Geology Publishing House, 1 — 264 (in Chinese
with English abstract)

Li JY, Wang KZ, Li WQ, Guo HC, Song B, Wang Y. 2002. Tectonic
evolution since the late Paleozoic and mineral prospecting in eastern
Tianshan Mountains, NW China. Xinjiang Geology, 20(4) ; 295 —
301 (in Chinese with English abstract)

Li JY, Xu X. 2004. Main problems of geological tectonics and
mineralization processes in northern Xinjiang. Xinjiang Geology, 22 :
119 - 124

Li JY, Xiao WJ, Wang HZ, Sun GH, Gao LM. 2003. Neoproterozoic-
Paleozoic tectonostratigraphy, magmatic activities and tectonic
evolution of eastern Xinjiang, NW China. In: Mao, Goldforb,
Seltmann, Wang, Xiao and Hart(eds. ) Tectonic and metallogenic
evolution of the Altay Shan. London: Proc. Vol. Interna. Symp.
1GCP-473, 1AGOD Guidebook Series 10; CERCAMS/NHM, 7 - 17

Li JY, He GQ, Xu X et al. 2006. Crustal tectonic framework of northern
Xinjiang and adjacent regions and its formation. Acta Geologica

£ 000 http://www.cqvip.com|

Acta Petrologica Sinica %% %3k 2006, 22(5)

Sinica, 80 148 — 168

Liu DQ, Tang YL, Zhou RH. 2001. Basic character of mineralization
processes on Paleozoic orogen in Central Asia. Xibei Geology, 34: 1
—10(in Chinese with English abstract)

Niu HC, Xu JF, Yu XY, Chen F, Zheng ZP. 1999. The geologic
meaning of the discovery of andesite rich in magnesium in Altai,
Xingjiang. Chinese Science Bulletin, 109 1002 - 1004

Oyarzun R, Marquez A, Lillo J, Lopez I, Rivera S. 2001. Giant versus
small porphyry copper deposits of Cenozoic age in northern Chile:
adakitic versus normal calc-alkaline magmatism. Mineralium
Deposita, 36:794 - 798

Qin KZ, Fang TH, Wang SL. 2002. Plate tectonics division, evolution
and metallogenic settings in eastern Tianshan Mountains, NW
China. Xinjiang Geology, 20 (4): 302 - 308 (in Chinese with
English abstract)

Qin KZ, Xiao W], Zhang LC, Xu XW, Hao J, Sun S, Li JL. 2005.
Eight stages of major ore deposits in northern Xinjiang, NW-China:
Clues and constraints on the tectonic evolution and continental growth
of Central Asia. In: Jingwen Mao and Frank Bierlein editors:
Mineral Deposit Research: Meeting the Global Challenge. Springer,
Volume 2: 1327 — 1330

Rui ZY, Liu YL, Wang LS and Wang YT. 2002. The eastern Tianshan
porphyry copper belt in Xinjiang and its tectonic framework. Acta
Geologica Sinica, 76 (1): 83 — 94 (in Chinese with English
abstract)

Sajona FG and Maury RC. 1998. Association of adakites with gold and
copper mineralization in the Philippines. Earth Planet. Sci., 326
27 -34

Shen P, Shen YC, Liu TB, Li GM, Zeng QD. 2005. The Geochemistry
and its significances of ore fluids in Kuoerzhenkela gold deposit,
Xinjiang. Science in China (ser. D),35 (9) . 862 —869

Sengor AMC, Natal'in Burtman VS. 1993. Evolution of the Altaid
tectonic collage and Palaeozoic crustal growth in Eurasia. Nature,
364 : 299 -307

Thieblemont D, Stein G and Lescuyer JL. 1997. Epithermal and porphyry
deposits; the adakite connection. Earth Planet. Sci., 325: 103 -
109

Tian PR. 1995. Tectonic and metallogeny in Centre Asia. Ore Deposit
and Geology, 2: 95 - 101

Wan B, Zhang LC. 2006. Sr-Nd-Pb isotope geochemistry and tectonic
setting of Devonian polymetallic metallogenic belt on the Southern
margin of Altaid, Xingjing. Acta Petrologica Sinica, 22 145 -152

Wang FZ, Yang MZ, Zheng JP. 2002. Geochemical evidence of the
basement assembled by island arc volcanics terranes in Junggar
basin. Acta Petrologica et Mineralogica. 21 (1): 1 - 10 (in
Chinese with English abstract)

Wang JB, Qin KZ, Wu ZL, Hu J, Deng JN. 1998, Volcanic-Exhalative-
Sedimentary lead zinc deposits in the Southern margin of the Altai,
Xinjiang. Beijing: Geological Publishing House, 1 - 209 (in
Chinese with English abstract)

Wang XB. 2005. Analysis of the geology and genesis of Yamansu Fe
deposit. Geology and Mineral Exploration, 20. 125 - 128 (in
Chinese with English abstract)

Watanabe Y and Stein HJ. 2000. Re-Os ages for the Erdenet and Tsagaan
Suvarga porphyry Cu-Mo deposits, Mongolia, and tectonic
implications. Econ. Geol. , 95; 1537 — 1542

Windley BF, Kroner A, Guo J, Li Y, Zhang C. 2002. Neoproterozoic to
Paleozoic Geology of the Altai Orogen, NW China: New Zircon Age
Data and Tectonic Evolution, The Journal of Geology, 110: 719 -
733

Xiao W, Windley BF, Badarch G, Sun S, Li J, Qin K, Wang Z.
2004a. Palaeozoic accretionary and convergent tectonics of the
southern Altaids: implications for the growth of Central Asia. Journal
of the GeologicalSociety, 161; 339 —342


http://www.cqvip.com

KESF MARTERAGALRY %5 8F5 KPR

Xiao WJ, Zhang LC, Qin KZ, Sun S, Li JL. 2004b. Paleozoic
accretionary and collisional tectonics of the Eastern Tianshan
(China) : Implications for the continental growth of central Asia.
Am. J. Sci., 304. 370 -395

Xiao XL, Tang YQ, Li JY. 1993. Tectonic evolution of the northern
Xinjiang and its adjacent region. Beijiang: Geological Publishing
House. 1 —180 (in Chinese)

Xiong XL, Cai ZY, Niu HC, Chen YB, Wang Q, Zhao ZH, Wu JH.
2005. The late Paleizoic adakites in eastern Tianshan area and their
metallogenic significance. Acta Petrologica Snica, 21: 967 —976(in
Chinese with English abstract)

Xu JF, Chen FR, Yu XY, Niu HC, Zheng ZP. 2001. Kuenti Ophiolite
in Altay Area of North Xinjiang: Magmatism of an Ancient Back-arc
Basin. Acta Petrologica et Mineralogical, 20: 345 - 352

Yang WP, Zhang ZC, Zhou G et al. 2005. Discovery of Xileketehalasu
porphyry copper deposit in he Southern margin of Altai copper
metallogenic belt. Chinese Geology, 32: 107 — 112 (in Chinese with
English abstract)

Yu XY, Mei HJ, Yang, XC. 1993. The volcanic and tectonic evolution
of Erqis. In: Tu Guangzhi(ed. ) The earth science of the Northern
Xingjiang. Beijing: Geology Publishing House, 1 - 194 (in
Chinese)

Zhao ZH, Xiong XL, Wang Q. 2004. Association of late Paleozoic
adakitic rocks and shoshonitic volcanic rocks in the Western
Tianshan, China. Acta Geologica Sinica, 78 68 —72

Zhang LC, Xiao WJ, Qin KZ, Ji JS, Yang XK. 2004a. Types,
geological features and geodynamic significance of gold-copper
deposits in the Kanggurtag metallogenic belt, eastern Tianshan, NW
China. Int. J. Earth Sci. , 93. 224 -240

Zhang LC, Qin KZ, Ying JF, Xia B and Shu JS. 2004b. The
relationship between ore-forming processes and adakitic rock in
Tuwu-Yandong porphyry copper metallogenic belt, eastern Tianshan
Mountains. Acta Petrologica Sinica, 20(2) : 259 —-268 (in Chinese
with English abstract)

Zhang LC, Wan B, Li WQ, Tang HF. 2006. Geochemistry and tectonic
setting of copper-bearing porphyries on the southern margin of Tuha
basin, Xinjiang. Acta Petrologica Sinica, 22 225 —235

Zhu BQ, Feng YM. 1994. Plate tectonics and evolution in west Junggar
of Xinjiang. Xinjiang Geology, 12 (2): 91 —105 (in Chinese with
English abstract)

B h 3T B 8 STk

WHE, FAM. 2004, FHEEMN AN THEY KA RARILFE R
fiE. WATER, BF X% PEFBERILBHET =iLXE. 4t
= AR, 179 - 186

KRk, BRE, Tk, TR, BTR. 2002. HEMALRHA
& B RKHRFHE RE AT, FEHME, 20: 371 -374

FHEE, BB, FHES. 2005. RERET I71-FAILEES T L
TARG K EHREFFES WY HR. SAFR, 22 215
-224

HBEE, MER. 191. FEF/RFLEZEZLALEFHRH
M. HEAERE, 3: 89 -100

{TEE, S8, KB, 1990. FERFRESLHTAOWESX ZH
L. FEMFERE, 2:9-20

{TEE, XER, 2R, RIEE, Fit. 1995 FEEEE W
W RBRHEM B LR RS HEME, 13: 99-196

SRfE, T, KA, HME, 1993, FHEB/REREDIRES
HEFRFEMESFRNER. RBRERES: HEIEHE bR
BlegmvtE. BlEdimat, 137 -150

£ 000 http://www.cqvip.com|

1397

S, ERE, 08, BER, KK, 8. 2002. ARLKL
HERLRKHME ST =HE. FEME, 20(4) : 295 -301

S, BF. 2004, BT ARG MRS AN EERE. 3
FHFR,22: 119 - 124

ZEbk, MIEES, B3, 45, I, X, B, KEFH.
2006. FEILFEBXHEBRELERIBROMLHET.
R4, 80 148 — 168

ZHEFE, MAE, B8R 1998 FEILHREGCREBT KR ER
FR%. Jbat: HFE B IR, p264

XIFER, REZENY, FIdkdt. 2001, Py A fRus LA e 1E A4
fE. PEILHBSR, 34: 1-10

XA, FERERS, FdcHt. 1993, FBILAEB/RENMEETER.
FHEHE, 11(1): 1-12

ERX, BHER, S50, 2002. RRILFL LSBT EKRT R5EM
R HhER B SRS, HERELE, 27(4) : 413 -424

HRRA, FskEE, THFoT, BRER, BEY. 1999. FHEFREEE
KIERME IR ELHRE L. B¥5EH,109. 1002 - 1004

ZwE, FRE, E4HK. 2002. FRIUBREBESX, HEkS R
HWERH SPA. FEEHR, 20(4) : 302 -308

PSEE, XIEW, ERAE, EXXK. 2002. HEARLBERTH K
HARMmEEL. #E¥HR, 76: 83 -94

W, S8, FHEE, TEY. 1993, AEB/RETLEPRH
B ERXEAIE. RS EH. RS E KRB
FikRE. B, 295 -310

B, WA, XK, 8, BKRM. 2005, FEBA/RERES
T HEAT RABREEEREX. PEAS(D), 35: 862 -869

Vs, HER, ¥k, 2003. BRIVFPILERE ST KRBT M
YHE. FraBHb R, 21(2):185 -189

HIF{Z. 1995. ZiePURESHRY . §™=5#K, 2: 95-101

T, KER. 2006. HBFIREFZRALELSBHET T Sr-Nd-Pb
R EAIREE S WEERIFIT SH%¥H, 22: 145-152

EHNIE, BiE2, METF. 2002. HEW/REH DMK IIEBEDEE
IR BRI FIES. EaERE, 1:1-10

ERH, BRE, RER, VR, BPESE. 1998, FRFER KL
BERITR R R 42T IR, JLa . s AR, p209

FEER, BRI, ke, ZEW, T4, 2004 FRILGERE
SEEETRER FHELHBT RN FFRAL. HAEFR,
78 836 —847

FNAR. 2005. e ET RHUERAE R RN HERT BN,
20;125-128

B&H, T2, THiE. 1999. RN KGR 58RI %
AERTER. HETRERER, 21(4):14-18

g, BRER, TH50, 44, FEF. 2001. FEILFFARE
WX ERRBEEE . HNGAMARRNTY. SATYFRE,
20 345 -352

B, BREK, BER, REW, ZH%, &R 1992. HEILE
RABXK KHityE. b s AR, pl69

AR/NAR, BEB, WA, BMXE, TR, BiIRE, RE1E. 2005, K
KB EERBRZIRERARFALAT BN SAFR], 21:
967 - 976

HEE, EHEg, R¥EL, SRF, Bk, P 2004, FHEX


http://www.cqvip.com

1398

s B RIS BT 5 AR, 23(1): 20 -30

B3CF, kB, AR, % 2005. PIRERTEHEEFYRERE
HPEERT WRIAFHE L. HEHBE, 32 107 -114

FH#u, BEY, H¥E. 1993. BURFHAILERMERL. HE
JLERE s ERRL . JER . MR SR, pl94

BHE. 1999, LWRY RE. HERME, 6. 14-27

WER, BRE, BEE, W, FEE. 204. KRIULZE-ERRE

AT HREATERESBIERNXR. A0, 20: 259

-268

.00 0 http://www.cqvip.com|

Acta Petrologica Sinica ¥ %% 2006, 22(5)

WS, JiE, 2304, ELKE. 2006. BRI MBS S
B BEA RIS RIE IR, BO%MR, 22, 225 -235

BB, BIE4E, BB/, 4. 2004, 76K ILLRRIE T A A2k L2243
R A" A Ar RIS E B4R, HIER{LSE, 32(4) : 317 -327

REW, MAR. 1994, FEAEG/REREER LR Fl
R, 2:91-105

Sk, WAk, WA, W, A 2005. ARLARDKLE
SHRIMP £ 2% B L B R O IRL S F 58, BL2EE ], S0:
204 -214


http://www.cqvip.com

