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Fig.1 The distribution of global subduction zone

s BHA:2014-08-21

BRI A - VUL K= KRBl )27 [ 5 i e S 2 TP 42 (BJ081331)
EE BTk 4k (1989-) , B, it/ #1 Hb )5 "%, E-mail : zhangjiS06508@163.com.



LA K ke IR bl AT ST 0 R TR 19

1 s 5%
P PR A AR eI IR MR e % 52 2% 1 i
FHt AR, R —A A A B AR YA T o — A a A
REI A R R B A o IRty BRI A IR e Al R () 1
Ry, A AR E P AR B A e sty | B AR &
A THURCRK TR DX A i B — T T B AR IR
MR IE (650 km) , EL 2K 3] T #0230 5 2800 km &b
(CANZR PH AR IR .
1.1 fFER 2

H AT, b2 SRR R vp 4 FH BT Ak ) A TR 4
YRR BTV E R 0o AR B AL, A YR ih g
— KA AR T BERR 2 —A~ Kbl A B
B A, iy i, B I — AN RV Ao P
WRIET BERSAR BN 5 — A KA AR s R bl A
BRI A, B R B T AR Al i 2 SR AR 2
2 B (BB JE BT ) B B IR 2 B TR
SEEEIAR AR . ATV E AR ARG E B B
WEREASE 2 5 k.

TR [ 27 2 7 ST A 1984 AERFFE TR I < e R
48 4 C ZU4Rf #h (Chinese Subduction) , B &80 T
BB L R ARG N A R Z A T Y, B
ANETF A TR, C BURF A T JEAR R D AR
B B VA s o s B R S5 s R 14 X W 1] 3 8 LR
GIba St R A LR 2 8] AES AR B R AN
T Bally Jirfi i) A B oht™, Qrdgs BLR 2 M R S8 R
FE M2 MR 5 2) AE AN b B AR ORI s 25, e
I TLLAR ey 55 0P8 e B S 25 T3k 3 2 ~ 3 km;3) K
HuAE i b TRl AR ol s 4) ZEDURR TS B0 I, o Ab
T il 7 s OB R IR, TR d TR A b T, TR il
A ZE B EIRE 3 km A4, — B A AN,
TR ST HE L (A-2) IR i By 2 10 b AR AR
FHDTR 5 5) 76 b 0 3 4k 7 1T, & A 1 i i 2 b R g
ZJE o WERR 22 W A, i b A R T e —
T T 5 22 A 5 B4 ORF i 2 A 7 B B S 3 R 1L
6 ) TR e T Ak 7 T, 5 9K o) i i 42 2 A0
TE R, BT v RE M IE W2, )5 L e i b2
7)FE VR HFE S5 R ARFAE 5 T, Tl A b 3 1Ly i)
Hh5E NI AE TR (R 2 5 S 2, S T s i Pl
A H T A ) 1 LU R R A 5 8) ZE Bl I L
Jrin, e A REILFEEHNEE R ;9) B R
B AR o BARST T C IR e A5 E 20 4R B

(CNN R N S ST E AN S E S N NP
FHWILRZ , BATF UK, f 2 2 1) e Tl
TRIGIFFE ™,
1.2 fif i 282

IR s 1 28 i 43 28 J2: Uyede Fl Kanamori F
1979 AFAR R & IR KRR B AN 1T S5 R
FEHE AR B (Chiles ) #1175 BV 4470 (Marainas ) 73
R0 2) o PR B DCBIATR < 1) R 128
FRIAL T H RS 52 T, S B R R FEfr 5k
Bt R o 2)IRFri B BRI oh £ B2 LA 22 1
LAY A Bl . 3) MR ARG, B AU vhaiy &
BAKE SRR, O ERRHTE 8.0 P A A )i
TS R b R LT B 7R AN oy E-07, g
VAR R A W MR R — M LU A, R Rl A
W AU iR e S E AR (] AR SRR AR
e A D DXL T RS A Pl e 5 B A A f T L
BORRS , (T EATTRENS LU R B 7E— e, BER AR
I LA R 300 e 2 T b R R R AR R, i
A fie e IR PR Z (Rl A RE ) 4 22 % A e sl = A=
W%, 5 BTN AR SRS & R AN 2R, Al 2
P T PR B2 ik T Y sl ik 1 2 ) A IR el

R A5 AT 21 306 107 1 6 A2 5.
&

BHHE

Hgas

B

i ) K AR Bk

REEXMR

s 2
%
b B
T T s B & &
o & 23
-« >
SRR BB B //
RS FEAMRE
14 Bt

B2 s LER IR SRFER A
Fig. 2 Subduction classification diagrams and
morphology difference



20 MO E S R

$38%

4) IR BRI I e 1 L - S A - TR
FHRAN N HAZNA TR E R IETE KB
BRI R B, D BRI DL Z A &,
B s S IR AR A, B R RIAE I3 AT
5, S TN RIS ARRR R AR AR B
Y2 1R, i IR AR b A7 BE /0N | 17T 2 A il ke
BV BB IR AR S DUAS EE P B v A B
SRR . 55 FMBAT WL A O i e g A 0%
o n] DL £ R I RE I, DO R R HEEA A
Yefprop ) AR 2 PR EAR KRB 7, g B T
T T E R R
1.3 fif e E Al 53 2

AIRF wpRR i ORF o 14 £ B2 3 1T 43 SRy - SELAR i (flat
subduction) FIFENR I CGEF R )20, SPIRRFrhdE T
3T A Rl e 1 A Al e S A A B (O o £ 132
< 10°) K- HF i JEGE T2 ERAT 10% 06 vha &
TOPIRART pCT SRR A 0T R TR A5 O
"B IBEIRT R DX 1], A B S R 1) SR IS (— e
11300 km F£F 3K 1000 km) ; b3 H B A R
s AR PR AR s MR 1 Bl 2R e AR
i DERIAE B AR A . SiAh R
M BEIR B X 5 Z SMBAA B R |, 35 Abbott 45 (1) F
5%, FEHb 5T [Ty S s B S r P SRR b o7 i D T g
R BEIRF R

T TP e T LA 7 5 AR St nDR R e
3 A B ) AR RIS ) R p =, B i oo A L
WA KA b, A M fid M itiagh, AR
AT DA R AT R4 . B a i e ds AR R A
M [R) s 2B A 700 b e PR Al e T o R AN A
SN

WA %5 TR o AR TE AN [R] 1) o A i
FA A3 2, Gn P A 00 e R SICE A RF e BT, FRAR o
(warm subduction) FI&ffHi(cold subduction )&=+,

2 fff ety s T3 AL

s oA TR AT i R B i 7 e s I AL AT
A7 XA [REURAR rh pF o h— B E Ak
AR BMER . BT IR E R P RE AR A 1 &
AR, PRI L A TR B A S8 AR A 32 1
TG RIS AL
2.1 EEHR B i

H Fr%F T AR B8 1 1 T LR B (] il ok, 3228

FAAEPIRIE 2 . — 22 B U IR TR A, 3 A
N EHBER EAKBIC SR G A T AR5 1 5
— L H WA IF IR T 1 GaZeidAy , BIE it TRl
O LR AR A 3 A IR 1] el AR A Al R
Fey s RSB o AR R T P P A B A g 2
BT A RS R R Y sl Rl
Gk N HORE FEARINTZ AR MR AL R R LR
PEPRAERTON(E]3) o fEARZ BRI E bR A , e

L 2% AR 3
WM& KA
o
RBGE B R
Bahils s mmmeee o
A EmE
WALAREE
BRE—
g 4%

X T T T T T T
0o i 2 3 4
FH#/Ca

[ 3 i 5 i L B SRR IE H AR &

Fig. 3 Indicatiors of plate tectonics with
geological time
RIEACTAEWr S 3 m] {5 B A BARAC A ik i 5
LA E R B AR A BT i s Bk

AR SR AT {5 BE AR E/ AR AU B A i

g B R FI S 1 R TR U 2 A i BB i
(I, Stern 7ELE G5 I FiRbRERT 1 AEREY
1.9 Ga gl IR 1A g  (BAERT A
THIR L T 5 SRR AG AR 0] DU K AR
18 A TRV P BRI O AR RS T ]
Qi AR AR A T 4R TR i s AR
] A RE R, — I B ER | B A A A K
T 1 Ga TR R B, B2 R BUIRLE R T 1 Ga kY
I (3.0 Ga Y ZR PYAFFISIE BT 213 4% £ Olondo
2.7 Ga %K Slave e ) Io— M5 M A ik 46
WEECETE A A ALS IR BRI AR A T S
WA ISR A AR 22 A AR R B R AE
AFERAICHOR A |, T AR BE 7, Hb5e Y 28
PEHIAES IR L, PGS E IR b AR MESE 1, Al
HRobey 3t R AR 56 B, i bt S A o]~ Al DRy e
KAETF1 GaZi ™,

T AP WA 1 3o R e I AR AR U b R 1 e
TR A I, R 2006 TRk T o Simon Turner!™



LA K ke IR bl AT ST 0 R TR 21

JH AT X T L s AL ERHBIX ) Nuvvuagittuq &
s G - AN - H BG4 0SS A sk
b2 5 2 2 AR R IR R T IR b I s v Bk )
A DB IR e (3.8 ~ 4.4 Ga) o

JIE AKX T oh e B s [R5 H R4 Fb A
R, HAAGE GG o [R] A 0 10 7 T 2 # R 275k
E S ER
2.2F NI

X T AR B 3 14 3l 3 B B RTAE AR R
B2, F B R H X A R
A5 1) P HEBT AR (ridge-push) | BEVE B 9K AR
TS ) P Bl 52 A 437 4 FH (slab-pull) F15 A7 P 17
TR, T3 M H P B VR TS R iz 3
BT,

X TR ety () 3l Jp AL A TR 3 — Uik
A, BT Z8CAE N R OF AT RE R IR v ) E 25
Jyeesn, 2 P PR IR I TR
WY i 5 O RS B AR iR B AR A ) AT T, P fE
MR Iepfs i 2K B I, Stern(2007) A, FA1
Bl 1) 10 AL T AR Al 3 TR B FARE X PR AR
S R AR R B 2 | 1 WS | IR R T
HES 205 BBR S 110 10%, 141 Bl T Ui it
T90%"", A RIS SE A AN R XA A Pl ) o
Gy 2 RS A P L F 70 S 22 2 06 bty T
GR A R BEAE S IR TG N ol s, 4
KRS B Ry T DA 5, R 670 )
12 PRI Ry SR Al R 38t RV ot 9 S 223K 30 0, i
AT R AR ) 32 22 B ) e L R Y, LA
HmZnyakah 1T ge 051 71, BHE WX TIE
BN i 32 B0 B ) B EE L) R Y, T TP
RN s Seemi b= o Nt = N [l N I LR WA
S EEIE T B TR ke 2 A 2 88 22 19 1R ]
B T 2P I

3 e 5 b RE

AR ity b SR AR R VR A R AN (] ] 3 R U
= (<70 km) | HEHBAE (70 ~ 300 km) | IR 5 b R
(300 ~ 720 km) , 43 fii ) B MR 2 VR UE IS , 7 Hi
B 72.5% o IRy 2 b R AR A RRAR R A
W, H AR KRR IR R AR AR AR I
TSR R ity —A~ A B AR SAR XS 75—
AR ] T i 2l s S AL A MR i & AR B AL T 3

J1o 735 ME Miiller S 5T, AR 200 K=
RAAEMpes SR A A8 S X

B4 X vty b a2 A I R 2 Th 7 AU =
i b, il XU =AY (Double Seismic Zones) A& 45 H
A AR = AL Y 53 2 5347 R IRF v b Rty
A EH M 1975 457 H AR AR HR & IS = LA, X
PRI IS R B, R AR R RN vhaty
AR RE 2, HAB R Z2 B0 vty #1525 Hh 30U,
AT SRR A AT 43 A R IR R B UM R A IR
PRRBE DU AZAT , LA, H ARAS N AL bt ) b 7=
7 T REAE FH — A i B, — ek, Ja P
SRR HLEZ A A L T T IR R A SR, H
I HC AN AT B S0 0 KV FH 2 b R R 1 2 AL
il L R R AR 1 e AR ML AT RE R ST T Y
W R A K S 2OA A RPN H R = B AL
Tl DU AT R AT i g 250 /K B 5 1)
JaPEm M5 & T HE . 44 X Tk W M
I KA R AR iy I s s LR, 2T
TRIEHLRR  VEFe RO A AL PR P o o 2 A B 7K e
A R IR MRS = A R B Z AL . B2, 6T
e RPN AT, H AT 32 2O 5 A KR R
BE AT S5 TMERAE T , S ARA0 rly S BT 137
TR AR A2 A= ) bty | RSt m] B2 21 HLAh T R Y
somm, PRI A ZEFRA THA TR A RIS
4 Pt s AR E

A s A A LE el e AL P B O R IEER
FJC L bR B AR oA R G E A I pa Ot
IRAS TR AR TG RAE T A RS, APtk
W, #3410 ~ 660 km K74 B RSB IK,
B AR Y T IR SO S, WA T
H1, M KO R K Y 2 AL 5 A0 T ik 2
IRFARAR AT e IR T A B v op AR o LI
AR AR T AR Ay 2 R T A TR

PTAER , 30 0T R R R oh i 5845 7 i e
8 e A A, K AR IR U PR 4 43 (modal
component) F1FE 44153 (cryptic component) FFH, i
PEZH 73 17K H BT Rl 7S TR IR ) 5 /K v, an 22
Bk Bk AT (S04 A 55 5 T a4 43 7K 2 LA
ERYIAEZE 1Y e i) Y R W B o G 1 v i
Y

s AR R B RS A3 FLBROK AE M 72 PR B ( < 15



22 MO E S R

$38%

k) BB U 1) M T8 2o X R e P Y
SRR R b BB CR RS FLER )
HA /N i i AR TR [ 2, KR oy
AR IR A AT Hi AR A e 1) B R AL T
BRI RS R B R AEAE 40 ~ 50 kmAb X 55 A
[ AR o TP 7 ) el AT S5 AT AN 2 AE 70 ~ 80
ke b5 £ DR A AT

A ity PRI O 3032 22 b D9 3% A2 O
S KR AR CE B B R AR
iy RS R L R IR RS PR AN TR AR e oy 7
EIRNRIAR , 2 SHBORAE R AE ) Gs 877 10 A
DA AN )

X TR e , A TATREILE R AR DAY O ih
AR 2R AR T A A BB R TR
Yy Bir th R B B KA i R A ANMERERE AT AL
AR B ARl A A M o8 s R PSR 0 e )
By SICASATE I, T ELTE i i e TR AL T PN B3 AT
T A== BRI ol A S RS ST TR o X T il
e, WIFFE A Rl 7 R 35 KD A i R e i
R i REAH X B = AR i . (HREE 22 R
JSE BA) T o R 05 KB (SR8 A BHAS A1 (7S
A1 SAINATEE) B3 AP R o A STl i 22
A KRBT S, SECAIN AR AE BN, B

P R B0 2
5 R by = R AR

A bty e JEAE RIS — B oty BF 52 9

AL B S 2 PR YT (& 4) o AR iy 5 2% 1 ok
VEAT RS FESE DI L Kl M 7c |, i 4524
BT AR LI A 2 2R Y, A G DR
Bl A B (flush melting) 55, 3 F M ALFS i T
PR 5 A P AR AR R B2 i B 6 2 (KT 200
~300°C) , XAF 4 7e RIS BRI EE I, T
AR K AR R ARVE T o PR, ] DU Az i T8
Biai i Canke s a0 1K) ) E AR A i A
Famh . TR e E AR T sz il R AR Z B
A P 5 SR G R B AR MR AL, A b3k b~
FEE AT S FA TR HE— B S TR iy A5 2 AR i
i E KL ATE I RS BT R K TR
(F.CI%%) OH 455 T 5 & & & TR AL &), 1ok
TEK AR R T I XRZ TR WIT R A TR
FESAIRT TT5k B A IR A RS R A B A Y
) A A E LR B, ZERF bty A2 B (AT shad v, &
A A Ze IR E S5O0 R Ze AR TR, )
HhF45"B 5 Sr-Nd-Pb A RAKRAALE &, Al AR

G

B AT o

A e g

50 —

WE (km)

100

150 — |
400 300 200

E4 s RERTEY
Fig. 4 The magmatism of Subduction zone



LA K ke IR bl AT ST 0 R TR 23

PO B9 L h 7 IR BTR Y o 53 1847 , A2 )
SR AN AR R A A 1 T H,
5.1 fifmTE RAIEAREK

A s B2 2 A AR, E A AR« A
TARIETAFIE RS ARIE R . AR SSARME AETS - I
PR e B N R B A I & AR K AE R, 77 AR
B RE T RA M TR WA, X S iR e AR op
1 (R M AR e A S AR E T, A e A A= 4y
Sl TS IS I K LS B A A A AR LR
- TS - WA - WMBCHA A s IE RS e
WRFE RT3 s, 7 A X S AR |
T AR A= A A Hes il T RIA v R R X
P E S A R,
5.2 A RIERAMRAE

KTty 25 AR TR 5% 2, AP R B
T —R5N R, O% A 2% R ATk 8
11%F U-Th #1 Th-Ra S5 k221 RIWAFIE R R A
S AT LA B T A RUBE A o DX I BT At
TR, QR TCRY Bl )T @ )
(RESERHEAT , PR RHE A X FR5E 254 18 A8 Ak g e
RA) PP L5 R B 5T, 7 e B ) JRUBE 4 J (R
B PSS o SR IR B R AR R, Db Ak
4341 P12 (Crystal Size Distribution — CSD) , CSD
HE R — Rt s 2 g e, iR
FE AR 98 R R v s S E R i B e —
FIREA A AE 2= 545 e 8 )2 Bk R AR T
JriEm,
5.3 i A EIEINER S RIER

ML ohais i A AR A B s A E RIS
M AR AT R R A AR A R
VI DG Z AR AT 252 100 0 R 5 R o R AT Lo 45
AT, BTG A AR B 2 42, sk ik
2R 7 AN BRI 1) S Wi 43 Hb 2 SR FH ) 2
T2, Fr UL H AT TG 2 s A o8 R A
o NHEE RN SIS AE R — g e,

PEOFF, B ICE SR B SO IRALES < AR i e
FEAR e i R HE SR I R AR ORI UTRR A LA B
MY . 5 MORB M EL , SR oA SG 1 29I 3
PLE 4K, Rb,Sr,Ba, Cs % K& T3, 70K (LILE) fl
5% 1 (LREE) , A% 7 41 391 OC R (HFSE) Fll
s £ (HREE) M4FIE™, 5907 2 AR ¥ Se/*Sr Al
“Pb/Pb LA LR , A S I B2 () 7K S22k A

5T, TR URMEIURL Y  , BRUE DT R ) X I
i DX 9 2R B TR R R A K U Be VAR AE LT
Ce 5% .1 Th/Ce HAE S M BRfL 244 F1E . Elliott A1
Turner 5538 15 X & 904 J€ 71 U/Th \Nd/Ta . Fl Th/Nb
FC A AR ORI 2 A5 1 O TR S e ih e i v
S50 AR B a3 B O R A BB A L T A4 Rl )
HEA S A I R R PR A 18 A st ) RUBE 24 2 2
~4 Ma**"

Sy I BEHIL] - B AT A 2T P AL g
Y A I A A B b i, Aok — gl
FRRAEAS TR b X S 9K 2 A b ER AL A R T AR
T IE HAE FTE B AR 7Y . Bourdon S5 4 11
T B 1 RE S A SE R R | o)) ) 2f A
TSI AN R AL 5 322 AR R 2 A7 T it
b 30T 5 bt P (R RUEE . A 8l ) AR
A B R K 3 AR 7 b B I, A L A A0
T BB S 2 DR P VI A R P 30 3 5 b g
SRR T ZE R AR (1 ~ 5 Ma) , I HA
JERE R MR X ), Debaille & MIA N A3
(TR B A T A3 R AN BB < 25— B BB ZK R
TR TR I A g AL L e A A8 I, T B e A8 JoT
AHATITRR P 728 o AH A4 5% 5 56 — B BRI X
PRI ) s 03 R AR IR e A A S E R,

6 ff ity 55 A

B IR P VR T80T BRI Al 1 3R e
G UUBWE S A 2 hE, IR GG 3h 2
TR RS Z2 ICE AT BN A5 2607 TR 1
T Bt TOUBA AR PE-BE R R LI 2R AR
5 TR R A T -SR-S A 2R D 48 2 PR T B
Sefit TULESE ARG o A T AR st R R
By SICK LS By, 7R GR35 A BE 2 A 1) 45 5
PRI P BOE s K DU 26 Zn-Cu B
PR AR T PR ; 72T 73 bl T P PR 85 P R B
A SR Y B AT R 5 AE IS B 32 5K 2
VR RIEH 4 A f e ARG G T R T PR
w25 B (Cu Pb. Zn) § IR ;s 7E9IUR sl E] AFESE
BN A 5K R T IS IR 5K A 75 40 B
BRI ; ARSI LARESE 0 2 1) 5K 2R i e
JRA I DU HORBRAC I R . 53 5h , Bt o
J7 A R 23 B2 MR PR R Il , R LR o )
JEBF AR T BEA 0 RAIE A, T 2 HLE 20 B o



24 MO E S R

$38%

(IR A Rl R PRAGTE 5

VLAENAT S A OB I 4 e BE A AT PR
MBS, T I A48 S A SR BEE T IR . B
PR PRIEFE 25 (A1 43AT FUR A b — e g R B
FAMZ AT S, IR R AIG  20 fhkis e
PR, B ] DL A AEBEA AR PR, A il A= B
W, BEATUE A BEAH 4 H S BAETIR, LABE
FAM DB R = (E ) B BRI 2
TR A1 47%, 5 R ERT SR =2
— A iR R R R ) — 2 L R H A R
HEHA A BEA B PR 3 B A T AR AR
WA AR, EEE IR EE A 2N R
MIEREREE B 0K R 5045 h B U A H R S
IR E A VIR . A IFFEEE HBES 45
W IR SRR 58 5 Z 0] A B VIR & & |, Thieblemont
SENHE S 1 43 A BEA AU RN AR 2 IR
(0" X)) WA A A AT T 45 BRI 2= s 14 53
MBS 8 38 IR SRR v A 0,
U, HRTA AR S A S RIS T ARSI AR
IR TUA SRR TR S PRZ A R 2R

Y23k v 5 (adakite ) 52 Defant F1l Drummond 7E A
ST BT B H R 5 TR — S 3R 3K 52 ) (Adak Island) |
LT IER HH F8 B e sk A 2= R B — 42
TR KA R A G A , BT REARTE TR R
TEFCIIER IR, 53K e 5 U LR A AT e
SRR K BR AR AR A RAEAE, IT AL R R 2
(850 ~ 1150 'C)™" &£ (1.0 ~ 4.0 GPa)™'™!|

ARESE (R TI5&0ET  A M T MINAEE
AR AT IR R b 00 ey
SRS XA M T Cu Au Mo\ Ag %0
SRR JEWFTE, X P S N O B 4
SRR vE A R I R T REAE T IRIK O e JE Y
UL e SR R AR IS SR A R D, TP T
AREFN ARSI T 5 B H A 3 D) A4l R B
B, MBGR s SIS T e R o el , 2
AR P S BEE T Z AR SRy
SRR KT BE A7 AR BRI A ] 7y
32 DEIIERE, andbse FEETE ; @ shktisk, i
L AT LN L s RGN RIE, U [ A 18
26 E . T TR BES B0 RHR R T =
MR PR, (EJE [ ANR 2 B A AT 17 T 551
Tl A AR PR

XoF T B H 4 A ) S o R A 2 T AR R T ST Y
o, HRTRZEC R E DO B sre e ) B i
) ST FE B, X TRl i L A B A
Seog i F ok B e R R R FORIEN ., it
e Rl T 1149 B 2R ARF e, 30 2l 45/ 1) A TR e, S
BT e B e BT 25 |, BT i
A BES AR B BRI L6 B EAT /N T 0.708 BT
0.708 W 2 7n A M Fe W B B A 22 R0 iR
TSR RIS RS B, 4 ] r st lf 48 i 1017 13
REBEE T, o= EE RV A, UER b i )
JoR B IR B R4 (<) 47 ) FE2 oAy o 05 3™

VP A B SRR S BRI 5o e mT L
T HLA ALY MR 1l A

fE AH = FIFARE— TS,
i = B R Sm/Yb UAERY
BRSO ARAF T 10 1
£ i BE A MR P Thieblemont %5
gttt —E i SRIA A A
HEMECR, HIRIE S
A REAE R A1) AR,
HREVE AR B B &

7 B [ 7 AR op F 5T
PG R A

E5 £BkXB BARBER(&)T KImEE"
Fig. 5 The distribution diagram of world’s large and super large porphyry

copper(gold)deposit

Fe FE 7 KR w7 1 114
WFFEAL T BRI RTS , KIR Y
AR AT TR 20T



5510 5K Ak e RIS

Ji& 5 1) gt 25

FEMLE , K - IR Sedb Sk B IR 4 A5 b s - v
E/}'Elﬁﬂ?E‘Jﬁ%/\ﬁﬁﬁjﬁ(ﬁﬂi‘ﬁﬁ%‘{qjﬁﬁﬂﬁﬁﬁéﬁ’ﬁ%
T E AT (= M’l\ﬁ%‘?%ﬂﬁﬁ BT
SR, FREVRAIAR ) L BT AL 38 PR TIIFSE B i iy
AR TR RIMERE IJH: ?kﬂ]fﬂ WFFE
2 T A R ) Hb SR 3 P 58 i R G 1 1]
Wi, HETREE BT B E PR AR, e E PR A A
YEC AN T — T, PR A3, o BiRky iy
WFFE BRI (5 |

Sk

[1] Dietz R S. Continent and ocean basin evolution by
spreading of the sea floor[J]. Nature, 1961, 190:
854-857.

[2] Hess H H. History of Ocean Basins.Petrologic Stud-
ies(Buddington volume) [M]. Geol Soc Amer. 1962,
599-620.

[3] Wilson J T. A new class of faults and their bearing on
continental drift[J]. Nature, 1965, 207: 343-347.

[4] Morgan W J. Rises,trenches,great faults,and crustal
blocks[J]. Jour Geophys Res, 1968,73:1959-1982.

[5] Morgan W J. Deep mantle convection plumes and plate
motions[J]. Amer Assoc Petrol Geol Bull, 1972, 56:
203-213.

[6] Mackenzie D P, Morgan W J. Evolution of triple junc—
tions[J]. Narure, 1969, 224: 125-133.

[7] Dewey J F, Bird J M. Mountain belts and the new global
tectonics[J]. Jour Geophys Res, 1970, 75: 2625-2647.

[8] Richard Y, Doglioni C, Sabadini R. Differential rotation
between lithosphere and mantle: a consequence of later—
al mantle viscosity variation[J]. Jour Geophys Res,
1991, 96: 8407-8415.

[9] Stern R J. Subduction zones[J]. Reviews of Geophysics,
2002, 40(4): 1012-1049.

[10] Kerr B C, Klenpereer S. Wide—angle imaging of the
Mariana sbuduction factory[J]. 2002, 84(47), Full meet
suppl.

[11] Tatsumi Y. The subduction factory: It’s role in the evo-
lution of the Earth, ocean drilling in the 21" century[J].
OD21 Newsletter, 2003, 14(3): 5.

[12] J& B K. ICPERR AR v £ B2 04248 AR S S [H 2R
IR LRSI A 2 R (A SRR (R4 RR), 2012,
33(1): 44-62.

[13] 27 3. i v [ 8 (C—78) i i af e JEC e A= B 4 i)
). A5 IR T, 1984, 5(4): 315-324.

[14]Bally A W. IS F= IR0 MU 3 )15 AL 22006, 3. 4
BRORHIAG 1 5 A D ER(CT. AEaT: Ay Tolk H ek,
1975, 10-31.

[151% &7, 1PF A— R ey AR T 78 v 1 R A 3t 27 v
[J], A7 SEEe T, 1994, 16(4): 317-324.

[16] Uyeda S, Kanamori H. Back—arc opening and the mode
of subduction[J]. Journal of Geophysical Research.
1979, Part B: Solid Earth. 84(B3): 1049-1061.

[17] Cloos M, Shreve R L. Shear—zone thickness and the
seismicity of Chilean—type and Marianas—type subduc-
tion zones|J]. Geology, 1996, 24(2):107-110.

[18] Conrad C P, Bilek S et al. Great earthquakes and slab
pull: interaction between seismic coupling and plate
slab coupling[J]. Earth And Planetary Science Letters,
2004, 218(1-2): 109-122.

[19] Sugisaki R. Tectonic aspects of Andesite line[J]. Na—
ture physical science, 1972, 240:109-111.

[20] Sugisaki R. Chemical characteristics of volcanic rocks:
Relation to plate movement[J]. Lithos, 1976, 9(1):
17-30.

[21] Miyashiro A. Volcanic Rock Series and Tectonic Setting
[JI. Annual Review of Earth And Planetary Sciences,
1975, 3: 251-269.

[22] Jarrard R D. Relation among subduction parameters|J].
Reviews of Geophysics, 1986,24(2): 217-284.

[23] Sdrolias M, M ii ller R D. “Controls on back-arc basin

G—Cubed:
Geosystems: an electronic journal of the Earth sciences
7(Q04016). 2006.

[24] Molnar P, Atwater T. Interarc spreading and Cordille—

ran tectonics as alternates related to the age of subduct—

formation[J].” Geochemistry, Geophysics,

ed oceanic lithosphere[J]. Earth and Planetary Sciences
Letters, 1978, 41(3): 330-340.

[25] kAR, TR ALH, 1 A, S5 IR by JUARTARRAE B F 5101
HiFEHL IR, 2003, 25(2): 220-226.

[26] BN, Zvg &, ZRdbse. PR b CH R 200 A5
HERE S04 BT 5 R R[], £ A0 ik 2011, 27(12):
3727-3748.

[27] Gutscher M A, Maury R, Eissen J P, et al. Can slab
melting be caused by flat subduction?[J]. Geology,
2000, 28(6): 535-538.

[28] Abbott D, Drury R, Smith W H, Flat to steep transition
in subduction style. Geology, 1994, 22(10): 937-940.
[29] Zhao D P. Global tomographic images of mantle plumes
and subducting slabs insight in to deep dynamics[J]. Phys—

ics of the Earth and Planetary Interiors, 2004, 146: 3-34.

[30] King S D. Subduction zones: Observations and geody-—
namic models[]J]. Physics of the Earth and Planetary In—
teriors, 2001, 127: 9-24.

[31] Burg J P. Two orogenic system and a transform—trans—
fer Fault in the Himalayas: Evidence and consequences
[J]. Earth Science Frontiers, 2006, 13: 27-46.

[32] Peacock S M, Wang K. Seismic consequences of warm
versus cool subduction metamorphism: examples from
southwest and northeast Japan[J]. Science, 1999, 286:
937-939.

[33] Kirby S. Taking the temperature of slabs[J]. Nature,
2000, 403: 31-34.

[34]Witze A. The start of the world as we know it[J]. Nature,
2006, 442: 128-131.

[35]Cawood P A, Kroner A, Pisarevsky S. Precambrian plate
tectonics: Criteria and evidence[J]. GSA Today, 2006, 16
(7): 4-11.

[36]Stern R J. Evidence from ophiolites, blueschists, and ul-
tra—high pressure metamorphic terranes that the modern



26 MO E S R

$38%

episode of subduction tectonics began in Neoproterozoic
time[J]. Geology, 2005, 33: 557-560.

[37]Stern R J. AR R4 T I B A IR ) FIBL A - B8 028 46 74
R[], B, 2007, 52(5): 489-501.

(38172 W [, Al ve 4o i AT 1 A S R S AR A 3 (0], b 5
A4, 2012, 86(9): 1335-1349.

(39178 WY 1. iy 2 A0 b o~ —— MR Bk o ) Sk~ B D).
BHESR, 2013, 31(8): 3.

(401 I [ AL FE mC AL il 22 48 5 Fh Rl o o BB &%
[J]. B4R, 2013, 29(5): 1759-1773.

[41]Condie K C and Kroner A. When did plate tectonics be—
gin? Evidence from the geologic record[]]. Geological
Society of America Special Paper, 2008, 440: 281-294.

[42] A-HENE. BRI SR E) ) — A A SRy
TR LB, BEF HREE, 2013, 31-46.

[43] Simon T, Tracy R, Mark R, et al. Heading down early
on? Start of subduction on Earth[]J]. Geology, 2014, 42
(2): 139-142.

(44105 PRIV E. KR 3 2 R R 5 7 27 BUAR A B —— DAl
Pt 2 B 2R3 )70, KA Bebidlk, 1996, 26
(4): 361-367.

(4511 KA. KT RIS 1 3 1= RTHE[ . AR,
2005, 27(5): 262-268.

[46]Forsyth D, Uyeda S. On the relative importance of the
driving forces of plate motion[J]. The Geophysical Jour—
nal of the Royal Astronomical Society, 1975, 43:
163-200.

[47]Lithgow—Bertelloni C, Richards M A. The dynamics of
Cenozoic and Mesozoic plate motions[J]. Reviews of
Geophysics, 1998, 36(1): 27-78.

(48] JAR S, TALL. PUACEFERT il A BIF 5 S HL 8l )24
ST7. BRI H2AHR, 1996, 39(2): 188-202.

[49] Tk se e, BUARF-. BRRF-PEAR vhit P U ety B LRI
BURIT S e[ ). sk 327k g, 2008, 23(1): 31-39.

[50] Miiller R D, Landgrebe T C W. The link between
great earthquakes and the subduction of oceanic frac—
ture zones[J]. Solid Earth, 2012, 3: 447-465.

[51] Veith K F. The nature of the dual zone of seismicity in
the Kurils arc[J]. Eos Trans. AGU, 1977, 58, 1232.

[52] Omoris, Kamiya S, Maruyama S, et al. Morphology of
the intraslab seismic zone and devolatilization phase
equilibria of the subducting slab peridotite[J]. Bull
Earth Res In st U niv Tokyo, 2002, 76: 455-478.

[53] A% H 2R, 44k B w8807 BE/K 5 PRI oy o b
(70-300km) [ 3¢ & [J]. HiZ4HiTZ%, 2006, 13(2): 191-204.

[54] BEEER, mfR, FOAR. R ety T AA VR ) sk Al 2
[J]. HB24TT4, 2001, 8(3): 131-140.

[55] Hans K. Earth’ s deep water reservoir[J]. Geology,
2014, 507: 174-175.

[56] Thompson A B. Water in the Earth’s mantle[J]. Nature,
1992, 358: 295-302.

[57] Murakami. Water in erath’s lower mantle[J]. Science,
2002, 295: 1885-1887.

[58] X, PREEAA, (T 5, 5. IR iy TR A ok (1 s 1
AR AT R A S5 AL A B RE SR ()] Hh2F T2k, 2006,
13(2): 205-212.

[59] 5KAL . FEFETRNT vl s He A2 VR IR b o ot 2

[J]. Hb 3, 2007, 26(9): 1079-1085.

[60] Bebout G E. The impact of subduction-zone metamor—
phism on mantle—ocean chemical cycling[J]. Chem Ge-
ol, 1995, 126: 191-218.

[61] Peacoch S M. Fluid processes in subduction zones[J].
Science, 1990, 260: 664-667.

[62] Davies J H, Stevenson D J. Physical model of source
region of subduction zone volcanics[J]. J Geophys Res,
1992, 97:2037-2070.

[63] Nadeau S, Philippot P, Pineau F. Fluid inclusion and
mineral isotopic compositions(H-C-0) in eclogitic
rocks as tracers of local fluid migration during
high—pressure metamorphism|J]. Earth Planet Sci Lett,
1993, 114: 431-448.

[64] Tatsumi Y. Migration of fluid phases and genesis of ba—
salt magmas in subduction zones[J]. J Geophys Res,
1989, 94: 4697-4707.

[65] BARA=TE, KBk X, ZRUK. BRI s i A 2l - b e 1 A8
JE K AR E AL R R[], A A2k, 2011,
27(2): 451-468.

[66] Bourdon B, Turner S, Dosseto A. Dehydration and par—
tial melting in subduction zones: Consraints from U-Se—
ries disequilibrialJ]. Journal of Geophysical Research,
2003, 108(B6): 2291.

[67] Hawkesworth C J, Turner S P, Mcdermott F, et al.
U-Th isotopes in arc magmas: implications for element
transfer from the subducted crust[J]. 1997, 276:
551-555.

[68] Turner S. On the time-scales of magmatism at is—
land—arc volcanoes[J]. Phil. Trans. R. Soc. London,
2002, 360: 2853-2871.

[69] Ishikawa A, Kuritani T, Makishima A, et al., Ancinet
recycled crust beneth the Ontong Java Plateau: Isotopic
evidence from the garnet clinopyroxenite xenoliths,
Malaita, Solomom Islands[J]. Earth and Planetary Sci-
ence Letters, 2007, 259: 134-148.

[70] Z=VRM, A4, B, 45, ARt s 5 S A T 7
PIWFSELT]. MR E R, 2009, 27(1): 98-105.

[71] 5K, 07 IE. ZRCE TR ST A B TR i e B i
o IR AT HbERER2EENE, 2002, 17(5): 685-692.

(72] XS Agney, FARA, ZEA0°F, 45, PR iy oK AR A fe 2k
SRR 52 3k SR [, ) 41 ML R AL 7 3 4z, 2006, 25(2):
189-195.

(73] BB, HRK 6. B TR el 28 B A3 s e v st
AT RS MRS ST TR B RR ()], Bl
R, 2013, 58(22): 2222-2226.

[74] BHRAE, L5, RE/AR. I ohvily 52 2% i e AR AT D).
W YE A HERk b 4z, 2004, 23(4): 277-284.

[75] Nielsen S G, Rehkamper M, Brandon A D, et al. Thallium
isotopes in Iceland and Azores lavas: Implication for the
role of altered crust and mantle geochemistry[J]. Earth
and Planetary Science Letters, 2007, 264: 332-345.

[76] Demidjuk Z, Turner S, Sandiford M, et al. U-series iso—
tope and geodynamic constraints on mantle melting pro—
cesses beneath the Newer Volcanic Province in South
Australia[J]. Earth and Planetary Science Letters, 2007,
261: 517-533.



LA K ke IR bl AT ST 0 R TR 27

[77] Zellmer G F, Blake S, Vance D, et al. Plagioclase resi—
dence times at two island arc volcanoes(Kameni Island,
Santorini, and Soufriere, St. Vincent)determined by dif-
fusion systematics[J]. Contributions to Mineralogy and
Petrology, 1999, 136: 345-357.

[78] Cashraman K V, Marsh B D, Crystal size distribu—
tion(CSD)in rocks and the kinetics and dynamics of
crystallization(Il Makaopuhi Lava Lake)[]J]. Global Geol-
ogy, 1992, 63: 118-136.

[79] Cheng Z M, Lu F X, Crystal size distribution in volca—
nic rocks in Laoshangou of Junggar Basin and signifi—
cance of crystallization kinetics[J]. Geoscience, 1977,
(2): 149-156.

[80] Marsh B D, Crystal size distribution(CSD)in rocks and
the kinetics and dynamics ofcrystallization 1. Theory[J].
Contributions to Mineralogy and Petrology, 1988, 99:
277-291.

[81] Armienti P, Pareschi M T, Pompilio M. Effects of mag—
ma storage and ascent on the kinetics of crystal growth
[J]. Contributions to Mineralogy and Petrology, 1994,
115: 402-414.

[82] Hawkesworth C J, O’ ncons P K, Arculus R J. Nd and
Sr isotope geochemistry of island arc volcanics, Grena—
da, Lesser Antilles[J]. Earth Planet Sci Lett, 1979, 45:
237-248.

[83] Perfit M R, Gust D A, Bence A E, et al. Chemical char—
acteristics of island—arc basalts: Implications for mantle
sources|J]. Chem Geol, 1980, 30: 227-256.

[84] McCulloch M T, Gamble J A. Geochemical and geody-
namical constraints on subduction zone magmatisml[J].
Earth Planet Sci Lett, 1991, 102: 358-374.

[85] Brenan J M, Shaw H F, Ryerson F ], et al. Miner—
al-aqueous fluid partitioning of trace element at 900°C
and 2.0 GPa: constraints on the trace element chemistry
of mantle and deep crustal fluids[J]. Geochimica et Cos—
mochimica Acta, 1995, 59:3331-3350.

[86] Keppler H. Constraints from partitioning experiment on
the composition of subduction—zone fluids[J]. 1996,
380: 237-240.

[87] Turner S, Hawkeworth C. Constrains on flux rates and
mantle dynamics beneath island arcs from Tonga—Ker—
madec|[J]. Nature, 1997, 389: 568-573.

[88] Debaille V, Doucelance R, Weis D, et al. Multi-stage
mixing in subduction zones: application to Merapi vol-
cano(Java island, Sunda arc)[J]. Geochimica Cosmochi-
mica Acta, 2006, 70: 723-741.

[89] X2 5. By 3 2= (M. JRCHR: 1O )1 B2 HOR Hh R,
1983.

[90] £ H, g s, sRayAR. KGR 6 1 B 5 #e ™M), b
R Tk AREE, 1994.

[91] Thieblemont D, Stein G, Lescuyer J L. Gisements epi—
thermaux et porphyriques: la connexion adakite[]].

Earth Planet. Sci. Lett, 1997, 325: 103-109.

(92190 TLAR, WA, A Ibe R, 45, TR IR i 5 BXE 4 4 0
W) R HERELE, 2010, 40(2): 127-137.

(93] P55, BT, 206H, 5. AR b (RIEARE | R I 2R 1K
A SECEEA)]. BT S HEER, 2006, 42(1): 1-6.

[94] oo, JRHE, ik, 2. PR FA S Cu-Aw @ 1EH]
RKABIPIARVI. A A54], 2003, 19(3): 543-550.
[95] X ki, SR, X H B, 45 B3k 504 5 Cu-Au A 1E
H: BATRRABITEE S SE (] A A4, 2004, 20

(2): 205-218.

[96] HHAE, Z8 yie, Zakss. PR S SO0 IS
RSB AT 5 R )] A A SE L 2011, 27(12):
3727-3748.

[97] Defant M J, Drummond M S. Derivation of some mod-
ern arc magmas by melting of young subducted litho—
sphere[]]. Nature, 1990, 347: 662-665.

[98] Sajona F G, Maury R C. Association of adakites with
gold and copper mineralization in the Philillines[]J]. CR
ACAD SCIIT A, 1998, 326(1): 27-34.

[99] Rapp R P, Watson E B, Miller C F, Partial melting of am—
phibolite/eclogite and the origin of Archean trondhjemites
and tonalites[]J]. Precambrian Research, 1991, 51:1-25.

[100] Rapp R P, Watson E B. Dehydration melting of me—
tabasalt at 832 kbar: implications for continental growth
and crust mantle recycling[J]. Journal of Petrology,
1995, 36:891-931.

[101] Rapp R P, Shimizu N, Norman M D, et al. Reaction
between slab—derived melts and peridotite in the mantle
wedge: experimental constraints at 3.8 Gpal[J]. Chemical
Geology, 1999, 160: 335-356.

[102] Sen C, Dunn T. Dehydration melting of a bassltic
composition amphibolite at 1.5 and 2.0GPa: implica—
tions for the origin of adakites[J]. Contributions to Min—
eralogy and Petrology, 1994, 117: 394-4009.

[103] Hedenquist J W, Lowenstern J B. The role of magmas
in the formation of hydrothermal ore deposites[J]. Na—
ture, 1994, 70: 519-526.

[104] Kay S M, Mpodozis C. Central Andean ore deposits
linker to evolving shallow subduction systems and thick—
ing crust[J]. GSA Today, 2001, 4-9.

[105] Atherton M P, Petford N. Generation of sodium-rich
magmas from newly underplated basaltic crust[J]. Na—
ture, 1993, 362: 144-146.

[106] Mungall J E. Roasting the mantle:Slab melting and
the genesis of major Au-rich Cu deposits[J]. Geology,
2002, 30: 915-918.

[107] 5K TR, AR, BARHEAF. 1998. JAR e i i 47
WL M a R[] 27(3): 236-243.

[108] SKHE, VFakIsE, T4, 55 Boib vi iy ZREEL . 3B
#z, 2004, 23(9-10): 957-965.

[109] BEsE T, S, Mk, 48 Rk v s BEAHT 19—
Tof R R B A R — DL P RORE A B e 451
[J]. 0 RHB R, 2003, 22(1): 1-12.

/E\



34 MO E S R EURRECS

k2% 2010,17(2) :27-34. [91F 7R ATIRHL, AL, A5 IRV VLA B R X -k

[7] VF4R , oM. SRR R A A R T[], Hb ot 5 4 W AEE 5 i 1] R HLT,2011,30(3):477-487 .
#,2010,765-778. [10] a7k, PMIIAE , E B, 5K Ak 5. sttt pR-K

[8] B . VLRV VL -2 VL I IR R 5[], =R BRI X Bk 2 4 R 0 W IRV (0], = B b BT, 2009, 28
HuF, 1993, 12(3):248-266. (3):250-253.

Jiangfeng Ore Section Geological Characteristics of the Jiangfeng Iron
Deposit in Jinghong, Yunnan

TU Xian-gang, DUAN Wei, LIU Xiao-dong , MENG Guang-zhi, PU Tian-ping, HUANG Jun-kun

(Geological Team 306, Yunnan Bureau of Nonferrous Geology, Kunming 650216, China)

Abstract: Jiangfeng magnetite ore deposit locates in south of Menglong county in Jinghong city, Yunnan prov-
ince. Strata in this ore district is mainly lower Damenglong Formation, Proterozoic, and Menghai granite body is
developed. Based on the analysis of engineering dxploration, we conclude that the Jiangfeng magnetite ore body
belongs to a large ore deposit. The deposit can be divided into Jiangfeng and Hongshao ore sections. This paper
only discusses the Jiangfeng ore section. By means of drilling, field logging, data treatment, sample analysis and
regional comparison, we discover that primary magnetite ore deposit is hosted in the metamorphic series where
diopside skarn developed. The specific location is the second (Ptdm') and third (Ptdm'”) layer of the lower sec-
tion of Daxulong Formation. The ore bodies, most stratiform-like, are basically consistent with strata. The results
of rock-mineral identification show that the deposit is closely related with the volcano sedimentary and hydrother-
mal contact. Conclusion demonstrated that iron ore source layer in Early Proterozoic experienced complicated re-
gional metamorphism and Hydrothermal metasomatism from acid igneous rock, and during this process iron sepa-
rated out. Skarn type magnetite deposit then enriched in favorable topographic position.

Key words: volcano - sedimentary metamorphic type; Jiangfeng ore section; Skarn-type magnetite deposit; Yunnan

Review on the Research of Subduction Zone

ZHANG Ji', LI Hai-ping’, CHEN Qin', ZHANG Hang', ZHOU Bo'
(1.State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi’an 710069, China; 2.
Shaanxi institute of Geology and Mineral Resources,Xianyang,Shanxi 712000, China)

Abstract: Since establishing the theory of plate tectonics, subduction zone and related geological processes have
been well documented. In this paper, the classification and dynamic mechanism of the subduction zones, and to
the related earthquake, magmatism, fluid and mineralization are reviewed. Particularly, some new research
achievements of subduction zone are introduced. Additionally, a few of insignificances in the studies of subduc-
tion zone are also indicated in this paper, which we hope be of useful for the readers.

Key words :plate tectonics; subduction zone; magmatism; mineralization



