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Abstract It is commoniy ac~zpted that the geochemistry of granitic rocks can be used to discriminate the tectonic settings when they
formed. However, more and more evidence shows that the tectonic settings of some granitic intrusions cannot be well constrained if only
based on their geochemical characteristics. Basically the discrimination diagrams for the tectonic settings of granites were created on the
same theory as those for basalts. This study reviews the origin of the discrimination diagrams of basalts and the work of Pearce et al.
(1984b) and barbalin (1999) on the discrimination diagrams of granites, and suggests that the geochemistry of granites is actually
related to the nature and tectonic setting of their parental magmas rather than the granites themselves. On the basis of distribution of
granites around the world, there are three types of granites: (1) granites in oceanic crust and oceanic margin which are derived from
basaltic magmas (MORB, IAT and OIB) with apparent mantle contribution (high positive &y, (t) values and low initial Sr ratios) ;
(2) collision-related granites in the continental margin including syn-collisional and post-collisional granites. They both are related to
tectonic ( deformation) events in the shallower depth, rather than tectonic setting. The difference between them is not only the
geochemistry of rocks but also the assemblages of rocks. For example, adakites and low-Sr and -Yb leucogranites formed during
collision whereas low-Sr and high-Yb granites and typical A-type granites with very low Sr and High Yb formed during the extension
period after the collision and associated with within-plate basalts; (3) granites within the continent crust are usually generated by
crustal anaxesis induced by the heat from the mantle such that the geochemistry of the granites is closely dependant on the composition
of source rocks and the depth where the source rocks melted, again not related to the tectonic setting when granites formed. It is shown
in this study that the proportion of above three types of granites in the present world is approximately ~10%, ~20% and ~70% ,
respectively. Therefore, about 70% granites that occurred within the continental crust are not necessary to discriminate the tectonic
setting when they formed. The discrimination diagrams for the tectonic settings of granites are only suitable to the granites originally
formed in the oceanic crust. It is probably a misleading idea to discriminate the tectonic setting for the granites in the continental crust.
Key words Granite, Basalt, Tectonic setting, Syn-collision, Post-collision
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6 FEE WA ) Fd P (R AR B R M4 ) (5] H Best and Christiansen, 2001, p.8, Fig. 1.5)

Fig.1 A profile of the northern part of the earth showing three diitevent tectonic settings including mid-oceanic ridge ( east Pacific mid-ridge and

Atlantic mid-ridge) , island arc (southern Japaness sea sub:uction zone snd western part of North American subduction zone) and within-plate setting

( Hawaii hot spots and South Americ~ raantle plume). (after Best and Christiansen, 2001, p. 8, Fig. 1.5)
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Fig.2 Ocean ridge granite (ORG) -normalized trace element patterns ( after Pearce et al. , 1984b, Fig. 1, p. 965)
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Fig.3 Rb vs. Y + Nb discriminant diagram for syn-collision
(syn-COL), volcanic arc (VA), within plate (WP) and
normal and anomalous ocean ridge (OR) granites. ( after
Pearce et al. , 1984b, Fig. 4a)
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B HREE(fn Y #1 Yb, H AW ASIE, B 4B); HEN
>1.5GPafit ,RET YWHA P HAESLA, H P& FHE
AT 4 HFSE 38385 581 Nb F1 Ta, 265 X 8 o 8 7 B
B Nb Fl Ta FFE (B 4C), ERTRRH, FEHIR
=, SR St — 2 W E (40 1GPa 5 1. 5GPa) Y,
BBURBAN R RTE SR, AHENEHBRHITE,
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CsRbBaTh U NhTalaCeSrNdZrHfSmTiTb Y HoYblu

B4 BEEN TS PIRET R E RN T HEE R Nb-Ta fiRH 55 B SLLA KK R (Xiong e al. ,2005)

A-5 A NB LT MR AEMB Y LILE §EMM5H 8 HREE S, AR Ex Nb-Ta AR, B-5ANA GETFaMAREL
Vo537 0k HREE BAS MM AR FASIR) , REmAERBR Nb-Ta AR H%; C-BRURBIYHS PHRESL AN, HEHH
FEH A BA U B9 Nb-Ta Fi 5295 . D-BIR b7/ 4 BRKR A A TG TIGC BTRKE, RAE C HBEMAR S
TIC/RFFLFACRMUMM BT RIGE. FHRRRETAFKE AR TIG 51 B Drummond e al. (1996); N-MORB F1 E-MORB 5| B

Hofmann (1988 )

Fig.4 Relationship of enrichment or depletion of trace elements in partial melts relative to initial basalts, negative Nb-Ta anomalies and
rutile in residual magmas at 1.0 ~2.5GPa and 925°C ~ 1075C relative to the bulk composition of the starting basalt ( Xiong et al. , 2005)

WY MY FESABMAER) , Nb M Ta(5ELAFX)
% I, 7E 5 B Nb-Y.Ta-Yb,Rb-(Y + Nb) 1 Rb-(Yb +
Ta) HH BB AUES B E N E W, L% RE S HE
W, —NRIBMELEIR: FEERd MORB #24 R4 4 th it
XA, R EDRE, WSS e a M maRERS,
7E LR A FIE FHEE A ORG [X; 0 SLAERE M K 8 (T4
B 2R, Defant and Drummond, 1990) 7= 4: BLIRATE
HYEMIERK A, R A BRI H Y. Yb Nb 1 Ta, ¥ ¥ A
VAG X, J&F MORB iRiksi 5% A VAB X, I ARHTE
AR TSI E, R T HEREREXMENK, PR
FW, AP R RRE T TE B E HEW K F 50 km, RUSE
MANEREMEEHEEE + B0 + SO AU, BEENTH
HFSE(Nb.Ta,Y.Yb 1 Ti, Al i i & 4 Sr MR M 5 #
Rb) .76/ 5 R HEA SR8, FEEH e RABRBR T &
R GiE $78:

BRERENERAEN I EENFEER: BERAN
BB EREA L S B H B GRE KFERAE X, ES
BXWEN(RE)E XK. Flin, FEE MORB iR RE,
TEHHIR R TR IO X & 5 ORG; i 24 MORB K 3 2
>S50km R E BT R A MBI RN R AR EMER Y.
Yb.Ta #1 Nb 1), BN, FRIMBREMPEGRANELA
L, B 1E4 Y. Yb. Ta Fl Nb( Xiong et al. , 2006) , T &,
#£ Ta-Yb 1 Rb-(Yb + Ta) B 1, HH R KL K A % 7E ORG
X, mitkik i a WEA VAG X, I, Pearce et al. (1984b)
JEE R Nb-Y . Ta-Yb Rb-( Y + Nb) fil Rb-( Yb + Ta) H 5 X
BAGERTAR B X RERRNINE, BFEBEKALTH
BT 2 ~5km BAL, BRBIEHEREN . SWM BEHAREE
I R X TR B T BB LR, BT AT AL i s 5 R — RO
K, AR/ #8 5t 30 km( Wilson, 1989)

A2, BATIET FEAT Pearce et al. (1984b) i - A 3 51 &l
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10 100 1000 1 10 100
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BE'5 Rb-(Y +Nb)Fl Rb-(Yb +Ta) H|H|E (5|8 Pearce
et al. , 1984b, Fig. 4a f1 b, p. 970)

B RSk AR SCRT N, 76 7R B 1 A IR DX B 8 i HFSE. A%
WS, YEAMMBY 1GPa i, REME WA LA, HX
B Y 1 Yb HE O BSEEREBS); SES > 1. 56Pa B,
REMESLA N, ERAEM Nb Al Ta D, B G~
PACY: R P

Fig.5 Rb vs. Y + Nb and Rb vs. Yb + Ta diagrams
(Pearce et al. , 1984b, Fig. 4a and 4b, p. 969 -970)

W7 RATAN, ZEIREA R, AR, HE{GE A FHE
FIFE AN (AR RE AR N E) RS, B
BEUR, ZETEERATEUFBX, MAEH TSR AT
HX , B HAE A F i ERER AT M, #li hERTE,
T2 P 7 T B B 3 SR TR A onf A b s i R AL s R A B
B, R R (B30 > 1. 0CPa) S BB KA AN i Tl
Pearce ea al. (1984b) if s ftufiTH AR S, FFRE T £ X
ST SRR I UK, % T HEFEAR B 1 5 1
TR THRFMER, XBRBBEEN, B2, MER*¥
MER, ERAHEFRAR T RYMEEREE, WEAS
AR EL, Ee, RATLDAHHES I L EXTE. Z
FrLAH B A gL, RATIA N, W Rt FIER AWML E
R . ZIRA R BN 2 ol e AR LY
B, BT AR AR, SBERM K RERAARFEK
P, T A R4 B R b A T R R B K b T R 8, TR,
ZRANERMSEZHNMEREE THRR, XHEEK
X RAHPIRGHER, TR, LHERA & B/
HIKME BRRE, LB E R NERE0ME, XHEFK
AR ELEE KRB —ANEEREH,

3.2 Barbarin (1999) #F3%ARiER

Barbarin( 1999) H4E 16 &K £ R T WA & B SN H B A
HARE EARE A DA Bt BRI R AL AR A
R4 H T RER. (1) FHBEEBEEFKEL(MPG),
Q)BEFARERUABHAEREL(CPG), (3) EH
BHRKAZEREHMEER 42 (KCG), (4) & AN AGMML
FEREI(ACG), (5) BN B L RIF AL X H 2 (ATG) , (6)
HENRXRRERER(RTG), (7) ERME KBS

Acta Petrologica Sinica 25 %3# 2007, 23(7)

K(PAG) , WHLERARARMERE L MU F AR
IR A EMEX, G—FHRBNER G5 —FbRs
HIRBEA % MPG HI CPG T IRM, ™ T KA RE# 3 5,
KCG # ACG R7Ei8IR A K W ), KCG T8 AL T 1 1k il e
3%, ACG TU AL F AR fF v 3R 38, T ATG.RTG H1 PAG £¥&
WEH, ATG SRR sA %, RTG Il PAG W= T K ¥Y K
KR MBA %, HFEE M MPG—CPG—KCG— (ACG
+ ATG) —RTG—PAG, #18 Ky TR BRI K . IR BT
HRARRFEN, SREL N ELETRIEA TN, W-
BB R AR EBFER . A LR AR PRI
F i, # 8 Barbalin 385, B2 T KCG(RAFWIEILRE)
S A RIERE , JLF—F R BIIE R X BT — s
33, A 3CIAK , Barbalin X FH AR BEAR & LhR, LR
i E2i, REHERERN, RABEN; MEEEEZH
SR, FIERE S —F, TRE KIS BB A LUMHE
HERAENEE, TRARAHEHEE, B X RATIE
BT R R A R MARR T s M ENIE , HEH AN
AR, FRE, R8T S B 855 2
RS (KR A S RE LSRRG R TLRE
ZERBEFRAERSE) , AR BREA T RERMEBIE R
MR R R TR PR B, A REER BE T A
K SERERBIESEM,

Barbarin ( 1999 ) % 1 45 R 25 i 25 4) 7 MPG F1 CPG %%,
U ENGE 3 E R =Y NGl P 3 &k 27 8. fpv)
BIER A — BT, HER S IR KRR, 248
R A (CPG HI MPG) FEEM TR AMEABILER
A 5E B, CPG 4807 1L BX b7 , MPG KT BEE0
B ssma i gEd. REMFIRER,S. A BEKEE
AR, BB IS E T (P < 1GPa) lAEVIRE R
WAMERIL AL, AT LAER T (P > 1GPa) K K BLUA
AAVUBUAT . AOU=T FIAEE BB, t o] 1 B f5 R
R AU RIS IR BT B ( 1 RHE S ,2002) . MRS BRI EHT
(2003) 5 ih , AR IR A S IR X5 TT LAE BUZEAR [F] A 1 26
B(HRSHERDE AT, 2003 RHFTSI AKX, B,
Barbarin (1999) Xt it 48 76 R 4 7= tH AR B RO UL B 1
EH L, ARFEEIEL, MR FERRESRERXTMA
R, BINAE, ERANBREEEREEZR
B EN RAEE R R E YRS, a8 5 1B G
FERBEANK, KRR A MBI SRR (BE,
I B AIR) MRS 1 E A —— X PR K KT R
BEABEWARE, RAR SIS 8,

3.3 HHEEBHNALBLHRERED?

FEXAN R L, H g E A EERW AT BB, #l,
H PORSE (2002) fE“ R A BT R B RS k" — b,
“HREREAEANRGRER AT RNAHZ —, B
B TR 2 S B RERE ™, DI B A MRTIE BA BT R T



REAF: RHEBERARE: XTFAHEHROTAZ =

fEhm— N E R (4 RE%,2002,55 12 1), m{LdT —
M IR, e 1R K L S R A M 1 SR BRI 3 2 B
H, RERRAZHANARBIRE & A¥ SRRy
EERAKH TR A MR R R A5 58 KWL,
I, A [l X R 2 5 A Z [ A BRI B BRI 232 57,
BEFE-KB(HZLRRXR) B METoAK80, R
BRAEERER R ER, AT HABER T MK (Y
PRAES,2003) . RABIUHE(2003) 48 1, TR 1858 30 55 40 51
AHEHEERRTEZMEFENER, 0, RIEME
5 1 21§ K 5 1F Pearce et al. (1984b) # Nb %f Y #1 Rb Xf
(Y + Nb) B Fy& A K LRI, T 4K IR Sylvester (1989) iR
HEREKER TRERHBIELEREL. XHFEHA
SUHEREHNEFEAFBRERARRIRE. RECS
(2007 ) Bt — 45t , 16 15 A BB ER AL 22 LA IR F 1A
R WL RALE RS SR AL 2 R (IR R
EAFELRG) MR EXNBTAL (NS ESRER SRR
A ELBRERS) X HERRA - EWE LK,
B RAENIA R, &R R E BRI AT b 5 A %
BAHLRAWEKR, RRE R ERENIET A A el
MEARERMERMEREL, A HEMN SHEITRR
TEX(ZRE,ANAZR) .

ERBMR G TN AHERRARME K ERRE
o AJCAR, EREWEREH LM REEXE-ER
HE L EARLARE. UAEERTE, THRMZEM3
ANTTEMELEEE

(D—ANEEMERHBTE, ERK 5 KBk R
FE BRI R AT X MR X A A KGR, [
FERETE R WHEFRE, ERESREHBRBRET
DEREEESBEHERANERER KRR, KHIE
M FUAE R B AR EAARK, U TTC B ¥ , L BRMHHIE
MKE X RE SR A AT B B — Ko Kol AT
AL, FEBMEMN T RAE N EHR, IHZTR
A HFERITR AR B B P R TTG B8, W BAH
HRENRARERAR NETEAHFARRINRER
Z HHE MRS BRBTEREE,

XA (T ZR) FETE B R85 1E K A T2 B B 2
] BB R AR A A [E1 69 ( Roberts and Clemens, 1993) , RAJ7EM#
BB R 2+ 40/ BIINZESIGHX, IR SRR EEH
BN ZRE (IAT) AR, % IAT RARSE#M, B St
A BIRA TAT WENS, B IR A (VAG) . IR IAT
EWINIE RED & & T 34w, BB VAG BRI AR 7E K
BB HERE, i, BE—1 IAT 21 120Ma ZHj
TR, L BRER AR A BP & A 3R 4 45 R, T A TAT oo,y 1E 9
BAEMER A ( VAG (130m4) ) Whig BA TAT p0m, BT , Pearce
et al. (1984b) Yt 3755 3 51 B () 4K 8 B E 0 S0 SR 20Ma
ZIGH BIMGRBBE K TAT o, ERBHRB KA T H
WK B SHERE, TE A VAG oo, TR FLA TAT BYRHE, B
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ERBLA R 20Ma Z BT TAT 00, FIE RIS, XEATLIX
AFERER: R, 1R 20Ma FZRXABRRFF SN,
W VAG (jooney RBRBG B INA SR AT AR AL, HE, KA
VAG (1y0m) CEAF T ; 0L, 2R 20Ma Z /5 FHER
YEFEIFSEI TAT pou,) IR R A T L (B0, B F B 2
REER S L H, RARE), B, EREIRER
VAG (onyy B RF &, 3 A R BEBL7E (100Ma) M H) 35 3R 88,
B, XEHHBKHEBERRT .

()M ER R B NI D %M (REETMEN) 8
X, o AHI BT KB T B 3R 85, B R, Pearce et
al. (1984b) 1L A X H B KB B R A RRFARERN K
R, ABERRARAR X FEHSHRIOLRE
AR (BRI H B ULAITESE ) o TEL, iy o8 S A SR (L b
BRAERS BRI R L RAE, TR, LR REEE/ER LT
(R RITE AR A AL 56T R B9 KR P U R, L ) ) B T
BEARK, B, 76 X A KR AR 8 i e FL T B E A H 2 B A,
ZUMEFRR, BEXREWHERER K4 K EL,
e RO AGE B R 76 LA SR T AR FIAE B R 4K
R AT AR T | Z0 RS A0 TE R A IO T LR AL
FHALE MR Ev I,

(R ERRANFEREAER T KX,
TR AAEBRNMERLERNMRX ., WR, KRERS
FIFI =R 88 (Y SIMAEEL) RN (L
) BRI, BLGKIGIE R A B ( EXEMIKIE,2001) ,
EHXORRAKETELEBRKAHB BREBRMNE
Fe fI Ti, Bk BEZ T /D RUG B, Ta/Th =0.7 ~ 1. 8
(E1.3) R P HEH ( EEREK A K SHRIMP £ h
128. 8Ma, 3 75 4 1 %5, 2006 ) B 42 Jb AL FARA AR, TRERK
ARRNKE BHBMEY FER AR Th/Ta HEE4S. 8 ~
12.8 Z [ (F148.3), Th/Ta N KHER, KNS
BEREMANKEERATESERKEABRRELNEKR,
FE Ta-Yb #1 Rb-( Yb + Ta) B #/\GKIR FE X 5 FIN KA A
VAG X ( FHMFKHE,2001 ) , 7€ Ta-Th-Hf =B F %A LN
X (7% E%,2006) , B8 B INANGE SRR R MRS, 5
KAXBIRARERE B AR ( EHEMIKE,2001; 75 ¥ ES%,
2006) , MftA&HB ERFE? RITA N EEE B ANIR
B (1) /K BA RA T MR A IE AL B 8 TR A
HRERBH BT, B4R E Th 8 Ta, AXHENTRE
WAERME R ER A LR EERENEIE(Th> Ta);
(2) ) GRIEHRIKTEA IR X R B W] BB > 50km, 7R B A Al fE
A + A+ SUAER B TARAEEY M Yb, &40
A EHE Nb #I Ta, BERSERIERMERER Y. YbNb #
Ta, A5 S FZEEBHEA VAG X, AT BS540

DL, BRATRL X445 S 14 o B R 16 b 5 W s SR BE A 5
% EESHEREREATCGEFEE /M) R X XK
EHERERN BT REREERA; HE, EXMHBX, R
HER S BRI X, 1653 H 5 SRR ARE M,
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BIEUERBIR T E BN — A EARRE R R
It At BAR DL T IERCE FIR B CLF B A I, TAE S 5
—BAER T X 5L RO T E? HAES 7T BERI7E T It
By, IREEIR, B R A B R ERZHE G A, A
REMBEROMLY, ROMRERT X%, AT
MEX LR E R TR RS, AR E LR T
FIBIE AT, B 0L T 5 B R, KB AR 28 K
BRI

BIA—A3E, R RS I E R R R R AT
B RS, TR AL R AT R M SR 5. R IRA
BRI R AT R RTE RAE R &, X i, TR A A
BRI AT 4678 F S M E PR, SRR R 2 A B, DR
EFARMEREEERET , MER SRR IR ERE
LARTERIBRSE . DR, 26 58 A M S 20 S5 2 A ISR A LB
B, RATLA LS E B NG,

4 BEFEAWERIRTER S R

4.1 “HEHRE" RiFHEH

TE R A0 1 PR AT b — DR (Y R R A TR 2
[B1 ¥4 F1 /5 ¥ 1 ( pre- syn- post- or late-tectonic ) B AT 14 1! .
[l LLi #1153 LU ( pre- syn- post- or late-orogenis ) EX i Alf & |
[l REA% FO R 18 /5 A 5 flf 18 ( pre- syz- post- or late-collisional )
HRE (R, BT “ate-” DRI AT, % F“ post-”
&) EREARBEE G HE)REFHAXH?
BAIAEERE, Wi, RS (2002, 55 30 ~39 31) FIXB &
8% (2004, 58 93 ~ 94 1) A FEAMAGITIE, AN ERE AT L
£BH,

TR R, NME KR E W TP 5 E R AL A
EIEHR], PR MEIRR" R RIS ¥ H
ROMPEHRE DU SIS NANEEE, Mk
R (BTE) F40 71 #35, IR B r#F R
(Wivh BB M /R ARG 5 B B RO 1 R ( RISk GEM) M
BIEA. TRABEAFORE LR JUM K ERsh %
B, MEFENMENE, ERERR, AFFEELH X
BEER SMENMEEHER XHIERA RS, XRB
BT ZRA MBI B ATEEE , B X ks 2
HREAGHHE (ZE) FHBAI KT, Pearce e al.
(1984b) IR T X —#E SR 89 e i, T AT 8
T ORG.VAG #1 WPG 2 [a] ity X 51, 38 4> Bl ) 51l [F) w38 A0 5
REAE ALK # (syn-COLG Fl post-COLG) 55 bR My 75 3R 3 i X
o AR RS SR TF BB IELET I, X & Pearce — 4
HEMKE, GEEMAFZHEEEE AT EEN, BT
FEBEX 20 04 IR BN (DL LR FHIE R ) , XX 43 IR i
AR R THE BN OEFE)  BRERAREMN,

HE, XRBFUARNAFTEF R R AT BK B4
EERE? ERURAR, MR M TR AR, R

Acta Petrologica Sinica #5633 2007, 23(7)

GO R B ANAE N $ SR, TH, REEL
Wi, RATAE SR R R 2 TE R B B 5 5
BFSMAE R, R RIRE 76 S R A RAAEN, BITE
RS SRAR T LRMETE, YRRATIFTEOH,
EEERBES R RN WSS, B, BT4
1, AT F R A MG PETRAL (PSS MM S04 R BL R 2
M AR T MR AR LR, T0 H, RATE R il
BEEREHBOHESHEREESSHERNENER,
TiAE KRG BB A XA BB, KRG L ROTE R 4 R T B 5
KRR MM S RA X, IS LEN, RERERS
RAEZ ST BT 2, SRR 864 ] Pearce et al. (1984b)
HBERIH BRI T

o ) AT R I8 P L B0 ST, AT AR AT LA 2
¥ B EE BA IUE A AR S SRy M
B, TN T RAES EORE, BRI R EE
A R R RS R S5t 24 4F Hy 1 SR B K AR,
EEBRBBRN WEEA" T EREARNITE. BX,
T vt 1L M SR, AR R 1S M 0, B SR
PR H X, BE SRS (TR FX.

BEAM ¢ REIET HHG RR A A B A — R AT
B, A R 41 P A L B 00 R O PR “ R,
BRRET, i BRI ST TRRR SN
W, B R ARAEN, ESRER A E—E, SR T
BAMKR. BT SBERAMAENNGR, BRES
HEMEZREE - ENER-KIBREREEHE,
A BT R &t FE 46 JL BE S PO, AT ER B Rt i
CRERE R IR A SR B X b, S
HRR—EH HRE, KKOLIUNE T, T FEES
FRRRE. EHR, RSB RGN T 5N
) B0 R (R ORI SR TESBENE
WEIIHE) .

4.2 RETREEEREHR

ERBFFTR I, X 5 R 1% ( [F] R 4# , syn-collision ) 71 ff 1
J& (post-collision) 7 (X & & —F I B H B X WFIF, BIEX
BT X R R IR R, R BP0 2
PO B AN BBT I EZ B BFSE (Brown et al. , 1984;
Bechelor et al., 1985; Harris et al., 1986; Manian and
Piccoli, 1989; Liegeois, 1998 ; Sylvester, 1998 ; Bitencourt and
Nardi, 2000; Wildner et al., 2002; 2= B% 55 %5, 2002;
Solomovich, 2007; &< #§,2007) , # th T iF £ X 51 E &, in
Brown et al., (1984 ) # Rb-Ta-Hf [&], Manian and Piccoli
(1989) 11 75 & I 51 B, Bechelor et al. (1985) f) R1-R2 ¥
HIE%E,

ey X 43 A AT R 1 ( [RIREE ) ARG TE R A
LA SR 26 1), A Ay R A AT Rl 1 o RO 98 O SRS R A
BB A B PR, (R R4 B R 3R, U R 3R 3,



KAF: BN EmEFRAR: XTAERBARHRBAZ =

B, X =AM B RERA AR SRE. S0, 56
AT FERTEEE, U RS WAL A, BRUR AL BUt S
B ERROIRKE, B ARE, LR AR A BIER
# . Liegeois et al. (1998 ) X R 18 I A 18 /5 76 i< & 16 & 11 40
FIBRFSE , ML f148 i , R8T ( post-collisional ) B B T3 B4 &
TS R R A 2 )5 B3 1L PR P B TR — B B AR 3 15
B, mERHBENARE LR, TARERELIR, B
M, REE AR AN £ N KRS Ok B 4 R, LUK R
B R e Rl T RE 1S WA 8 T — R 3R
¥, ERFCLXH, HRMIEZ RN RFERE R NEE,
TG PR [B] Y30 v RS BB BT BT U B R ML E N
ARBHFILDEERRORRURBAERSS, 4F
A (30 Harris et ol. , 1986) SEMBEAIH K  KEEREREIT 4 205E
Lh¥E ARG R Z Ja A3 ML SRS B AR R (collsion) 182, T
{8 post-collision YR INERZ fF TR, FHitk, X F post-
collision B AJAIRFALE— ,HE , BE A& Liegeois et al.
(1998) B M. % T Liegeois % (1998 ) i H b5 K fE 3K
B R A 551 &4, A 3CHlIA T Harris (1986) MR W

BrR R, B B X A B R 2 A 53 R X 43 IR R
ARG KA RIEREEN, RMEE A ERIAE,
BABEFERS WA RBA BIIE KA L B; WRMERER
T EREFEER, W R W] R 286l ORG ., VAG 1 WFE 465
A, [FREE RS R SR PR R A RN e, TR —
ANIX, EREREN A R E, AT FREERSE—
BERA ER, ERERN N6l FEBR THEAMEY
B, MABR TR ATSaEE, SRR MRS
FoK. AR H B AUR B0 X B PR 8 B IR, X T
R KR RERAE N, (R, R 223K, A e
A

BRITAN, AR RFERE, FFEFBHTWE; &
HE N WRAR, M RBBH . MENREERERA
raremtERE , RESRIE X ETE B ad A 5 BB BT
T WRERENERSHEREBHMRE EREER
AT K, Bl R RIREERY; SRR H SHE MRS S
A%, TE AR/, BDRREEM. ERENSTERER,
AT LA BRI W2 A BT (R, ERT MR
EMERAESENEMRER T O, ZXNRLETHE
Y B AR R B B, U AR VT RBAR IR . T B IE A IR
BUELEBRTHESRZ THRMERMIER, A B2 E
W YU R B BRI MM A R, R B B R R SR A
Ly Bk A 25 SR Rt 5T R TR

— AR RA T A 5 TR B A X (TS, 2001b;
XL 3% ,2002) A BITE B A 58 A B R 1R A X ( Collins
et al. , 1982; Whalen et al. , 1987 ; Sylvester, 1989) , K1, A]
ARRIATEAT A MR AN H RS BERAGRERL T
IR R BB S B B, 2 AR AT RIE RAE
RS BB, RATUA KX R AT B tE R AR/ . RITEBAR R
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91,1 Sr % Y REMIER A (NE SRRROERE) B
L H BUEREAR B B (TS, 2006)

N, B B By 1 52 B0 5T i # o i PR AR
REEERER, B> EERE, WEAERE, WRAEE
BB ERE R RO LR, MTEREE KM Y B,
W TSR, AR R W, BRA R A TR
REMAEIER PRI E KT, ZRARE—REL
TRAHEN HR, FEDmt. mREMERBRARE
A BB HR IS, RIS TE RIE R A, T H R
AR B R E S o

5 MESERNRA

“FIETRMEIRET AR —EB WEHRNRYE
BT RE R BN 1 AR T M 15 OB YL B T M1, T I IE
WiE B2 WOERE, EHE R RS EEEE et
TRRER, EFREERTRE, BHEERE-EMNR
B Fun ], R R A AR ENL, MARENEREER
SBREAX, SHAREHEOXR, FEARRMNERE
BAAT LARALENENL FEABRBRELEIMERE
PORANB AR ASRANMBRER X, AARRGE
FA T RERERT MU ROEK SR TERBHE
M, XFARBAN M., RENEERERYE THE
W, DR FHbe . MXIRHRAHREA L 10km,
AR AR THiA RS, il At 20 ~30km, TRIAR
EXRMIEEZE D > 50km ( Xiong et al. %,2005) , B4 X
JEHTHLSE R K 70 ~ 80km , RX AT BB EREHR, T
BA R ARG, O E T RERTR, Bk, K
JEEHT 20 ~ 10Ma YR A BR SR P AT RAESH
AR B DARR, X AR RE RS, Lhr PRI A SR
BERAEEMEE LR EAMEARE R, BEREZHU™
WA b HE AT RE IR A ST A IR L T B SRR e A
KM AERRAUMEET . W FEDHRREERE,
BEAZBANEEREN BTRESHBEERAER, BOEN
Wroe 300, Wk 60 76 54 A o VT B B R IR BE IR A9, 8 90) WT E >
40km( Sylvester, 1989, 1998; Currie et al. , 1998 ; Neogi et al.
1998 ; Kotkovii and Harley, 1999; #5542 %,2001a, b; BEH#F
4% 2003; X 3C%,2005; TKIEH,2006) , BT T HRK
HmIEEERE RS S,

WMR MRS fE R, MR — A RSN, K E
BENERESICHSENE, BENER —ERE, b T
B S ANNT| & S PIHIHE B Fo = A (4, VT RB AR B TR R
ATEBRARE T RAEBRBIY SRS ERRROER S,
B, HEAUNERK SHEAR X, RIBES4 T AKX, L
£, ER BT R R R AR KR, ERRER
FUPERKEESRE XM EERBBEER. B, Wi
FMET M ER A BRRNRIERBIGEERYREA
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BRIBRERE, RABFEREENE. B, XigH
BERA AR, MEBH REHR, NARTREREK,

I ARG MR BRES™ S KENAEK? |
BaAEHRAEASS, TETANER, HRIBHTR
W, IR T R L, e R A B ESRAE R ERE
RE ZRAKR B THEBBERERE, Bk, X805
RE“H AR A BB, FENBRLTFHRERMA,
A ERBTE R A —E BB/ Lk, MEER
BAHENE R S ERE B SR, Bk, HAFRE
BHREHBRE HRALHZ FRBEUR

BE R — XA S, AR BT MM AR
WEX N TR ERTES . BROERTER, SRR
B FEERMBAR B E5HELX. ERXREERER
W, MRIVFTHAHERZ R TR, B, 2 XE% 5107%
BERENHEEGLL, Eht WESERNXRRE
2 HBES BRI BHE AW, FIIEREY KHE,
B H BRI B 3T, REAE A KT,
W51 I Y T BRI, ISR B O R Y T
R Y TR R, M R R (AR KPR ) s R
HRERGEERTY ROEE, WERNE (MK
#)o LRBHFEHEETENR. EREPEZ TR
KEFHZRA (MORB) , b3 Wi =4 . MRk
AN R N X R ATC AL, B B T RS R
FHWR. UL &5 08 U, R
B —RF R, Wi RINEXEEEINHEHRES
FAMEFENXR, IEOAR R BN M S, TR K ek
SRR WAEA—HBEEE(REA—RBHEHS,
petrotectonic associations) ,

AA-HEAA MBS R MRS 5] R, 18/
ERRMBSRHEFRENARMNERAS. FEAMEA-
WEHEHT TR, B T ARKR SR, i1 Dickinson
(1971) ,Carmichael et al. , (1974) ,Condie (1982) ,Hyndmann
(1985) .Best and Chritiansen (2001 ) 1 X5 % 48 % (2004 ) %,
Condie (1982) 814} T 5 KA : KEAA Mo E. %
NERAAS RIEAAMEEAXNAS (I AT
B%,2004) , HPFERRKRKEE, TARES EEH
RMEZRE QEFBEKE. 0N, LREA-WEH
AR R ZFER: |, SHEREA XK, 0. KFE4H
& WA RRAA S, ARNASREAR KA E T
B; 2, SHBEAAERN, M SMEAXHAE; 3, 5HE
WG F LR, nRTHAEA S ATIREENB
ROBRE—RUE, FEREFEXN THERERE, AER
BEMF - RAE M FE=ZRANFRBK, FEALE
BAS—RE R EHR, R LEER L AHE” B
HXENAERESWERE EREXN, AFEENSEKR,
AT, X RN AR AR, XL &1 2BRS AT LA
— B
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6 TEREHZRIG

PR, KA T TR BT 2 T DL X B X A,
MAEERIE K 416 B R B, Kk AT LA b =R .

(WEFRERLAZ(ER)NERE. EREHE
B EEREFRANZ R A (MORB,IAT, 0B %) , L RK 5
BAE XK E (CRB) AT fRL B FiX—K., ERERA
B B B B ETIT ey, (t) MR LB, S BIGL R HAEAR) , 7T
L FBLA 1950 5 B (47140 Pearce et al. , 1984b) 3 B B
MIGEIRIE, KRG I ALK A el BAZKS, flinh T
WR=BL U FRFE=8L) MRS, ZREEILHFE
HZUM(ARESEL) WERES.

Q) T RPAERBLEN SREEFEE XNERE.
R RS A AT RO RERERESE, B YR DL R RS
M ELR, EHENEALEE R BFUERIE, &
AUALREARF(FTETHESIN) MIERE,

) FRRARKERE . BFEMRHEE (ShE
TX0) A NELE. ERENTRET SRR R
HE RENEREERE THRE, SHEREWEER
MEGRE, SMERAINFLR, ZEERTLAM:
OO RT M (IR RRY - R BL ) WIER &,
AR R EIT ey (1) FIOLR A, Sc FAI K HAE
B Nd BRAERK) 5 (2) BT H AR (A0 d W L
=B WK, BAEROFE ey (V) RN ERER, X
£ N IEMH, St RO LA, Nd BEUER D)

FRERERD, 1 RERERTRRLERTES]
MG, B2 XBERRPOEL SRBEMER(REH)
MXR,MIEERRX LM ERE; 553 B0 5 LR#iE
PR RIMIRE B4 TE 3, JC BT M 3 R 5% () &, o JE P 3 I Al
fE RS (R

MERIEH AT, | RIEREIHTFEERR
FEE( TEEF AT X ) F 4 A e 5 038 1L o (nBk
WA B AR v 1L b S TR 3R s LU B ik R L
BROE SR L4\ SRR LA o R L R RF
IS N, HomEBURA HE2, RS 3R ER
HBA MG A SIS SRERESFERY 0%, K
ORG /0 ,WPG A%, BB VAG, F2REKEEES
T A LA AR & A i RN X (R 1) ,
FRA MG, MM HM N ER . 83 BEREN
YEw KR, EENREHAEZFHAERNT TRE LS
BIERE .

s, 5 1 KB E TS AR (10% ~
20%7) , HBAEFKUR(BRAERTHHEMREHFNE
) s W (B AT BARR G ILH (R
FLAOLIRD) FENrE L (ZBL LA, R TR ER
= AMELAAT) BRI LT (40Ma (7) LAHT) AR IR K



KAF: N EREFRFIE, X TRERFLOEEZ 2

BEEILFCRFER, WAL IERORBEREE) HER
Bo B2 RERAKEE S RPGA % (B0 5 Lk
WHER) , SN SHRRREEGE X, meitits=
BAMBRTHER S, BR-KAN=BLEHE DB
HHAN=BLERES. ARERENLEASENT
20% . TR, MIEBEBL 60% ~70% MR SR TH 3 %,
BEPE(BRAILARBAIE. 6 BARB. = BN E
REMERZ ) MBRFHP RS —OREHERKE. B,
o R KRR A (3 2 713 28) BATIR HE R 5
BB E. NERABEKN, 5SPEMHRLATREXE. B,
X FEAHMX NG 58, A A, AT 1.2 K405,
RAE 3 XKAERE; RENE 1 RERETELTES, B
el POt B EB M IX 38 1 F05F 2 BIERATTRER XM, 56 3
RALERWH . RETLAMFATREINL, TXTHER
BAZHAE G OF &0 .T308 47 .8 )R
B, XTSRS 3 2,58 2 KR 1 RILK,

LR AREY, iR ERLRE 10% 2R HERE T
FITHIE R, A B 20% IR A RERRENS
Mg SRR X R (FIRHESURREE) , TR SH TR LH
KA, BXAE B ROHESE, A RTH R EH
BEAGXER, B, BEREMERRHANARE LR E
SERER, ERES TAMERA S 23K 10% 57 T%
HRFAAEERKER S (REEF S RO, 294
EERA T0% ,HE, BHRESHN KRS ERERD) WA
EESRHEBRIE 0% £+ 7™ TR ERERE (LER
RERETEREERE) o

X F op E AR P A IE B o 0T R A7 FE B R A R
BB — AN Sl R BR M HBE AR X, 5 —F
WHPEREER AR ARIHAE R, 5K FHR
REGIEPP S (KK, 2001 REFTE S % XRR) . +HE
REHERIER SR BRTHER EWEFTANERS
BIE VAG X, BB R FEARER A 58 K FHERREY
WA X EHNR, FEAHPERERERTHERM
75, BUA MM SRR R B R AE R, B, QURIER &
IR HFT 8 B IE R A EH, FEREER
ST R PHERRERA M ARR, BN 7 BRI LB
5, MARBIKSEIA LR A HIHIE

RREHH T ETHC IR R, It ATER
EHFI BRI AR X R AR BNERE LR
BEEBEZ, KREFEHFET IR A R, 6. 4,
BWARAIRE, ERERT ER TR AT EHFIRHEY
FOFH) b, BB A B FIRE R (B ) SR AG 18 (1 R)
R, MXEFELREHBARRMLURE, EEXE
B, KR BN AR REEEIHTANENE. FHI,
WA R, A T ERH WA R T B TR
Ho BANEREHNE, JLPE— BN RRE T HFEHRE
FLRER S, X TR LR AR, b TRE R H
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SR, A KRB ISR LS, B 6 LR R
(HR, 5 FRESS b BB S0, W R %, REHET A
R RAEE, F, RTINS R, bR & S B
A B F AR R ERBERAERN, BR, 5%
AH R X O BERR IR L 5 2 H 1 TR A 30 50 4 30 0 JEL IR
Z R,

7 TR T R RS ?

HARBRITRI, KBORIR, K A ¥R (RERL) R
ATEH—BFINHIE R M B IRIT, Wik B Rh5E (L
) MRS LWHE, B4, T —EEAH IR
BRGNS, AT E FHRR?

e, R TR R A 7= M ARIE . BIEERAT=HHK
HHES R AERSE R HRUESEAENER, MR
AL TELFHEEN; MRERERBHR K A9; R
XA R T AT, AR THAM 4 et
] RN A SEEE ML A TN, RN
BENASNHBEBA, REETTERE; WREEMAR
FetRE TR E BRA BRI AR IE s R0 = A -
A E R TR RA LRERHERZ
—HSL IR A L R AR AT BB R ORI . RZ, WRIE K
HREBEY R AR X BA N £ R, WAR AT
BERMEERIEA . YR, ArE & Z M B E 5L, B an
LEIMAMNKEAIE A &R, W BB
B, EE AN,

HWK, BERER AN EER, BRERENEE
FRIERAR K. Nd RO HAH & A0 Sr ([0 & LK, FIRA
R H Si0,-K, 0 B -F LAKIMT, tn RAE K A K2 HE K #iL
BERRAERRAE RS, AT RBUR F 358 MRER A FE R R
ERAERY, TR YK B BEFE. X B, Pearce et al. (1984b) ¥
WETRGME R EEAE R (RAXE2) : IRHRMEER
IE 2 # A,B,C,D FFAER—F, RIIHB TR, 300
E ST HIE R B 3R, EMBITRAI A AL
FHE2 B E i F, W& HOR R TR (REE S A%
%),

ARIEREERENR? IR 47 R—FEEHL
REEGE, RITHES 6 M XER TR,

8 /b

(D)—AEENESRE, ERENBREFEREER
BB A B S TR X A R M PR, T AR AE K 8 T B Y
IG5

(2) #7& ( structure ) FI$4 35 R 3 (tectonic setting) K%—
B2, ERASHERAHENRXR, RIBHE SR A
BEEX, 5 E EERZ OOk QK PR
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G)RRLREK AW, TARER ST N TR
H RO CRR) B 7% TRYCAFMBE N SRHER XK
P TRERATE =RER A

(OFFRERLNEK(BE) WERE, EXERTH
FARMAM K RE (MORB.IAT,OIB %) , 7£ 5 B A B 8 A
BBENT ey, (1) R LA, Sr FIBIK LLIEAR) , KAKTT AR
BUA B2 B B A BT B3R5

(5) SREEEAA RMIERERSAHHTERIL % . F
RESEANJG B8 RS () B, SHRRMEIRF (H
H SIS RNEH) ERS LRAAKN. XoRiEmM
VIR AR RN Lk A B o ke A TR N
TEREMERIHE , TR XM A A E A A G HEERIT EA
F: MEANTHRARATE, FREHMK S YD KRE
KA HEEERXEDNNRARE, AEEK, REKR
HAAEHK S Yb #RIERY A RIIERIE

(O) = FHIR AR &, WFEMRI )5 (S5 REE
FXRE) A MRS XA RTEREE S MR IR
FX,ERENHREERETRE, SHRREWEEN
MPEHTR, Fik, WEFSEHH %A ER T M,
AHAER TR EMT RO KX

(1) BIFRY, sk L XA RA 10% MIER A 7T LA
HERAMIEIF L, 20% IR AT EB R T TWES M4
MR A (FREHESUGREE) , T A2 70% $97F b2 B £
& BN B R yang i, LRI R K S 4
WXR. B, EREREBSTARARA LR T L

(8) R AEWEFFAF M BERA LR AT, X
e E—ERE L RA RN, BRFUNBEER
BLEN, ERMTERANE R, ZRARBBTNE
RTE LA , MR AR 3 — i, BRI R, KRB M SR
RANFHRL . ERERTTRN, RRX A ERERERE
BB R KRR, 245 AMTRARTRBIEFH KR
o B, BN EWERFARRFERL FRNA RS
FHIRAE, R LB, TSR MBS, R
— PRI TERNEHEBE,

BRI EVITRE T — 28 U, et 3R 240
L—1HaH, RERAE ERARMMAE LW RRR, &
REVRNGHEIN, SHER L RERAB L, KM
PSR T 40 ZLE, M — M RRSER BT L BE L 2 12
Fo GHBRER 2/3 MR hAX R R SR KRE (N-
MORB.IAT #I OIB) B HIRAE TR LR AR D BIPR
YR 4 A (4245 E-MORBCAB BABB (IR /5 & X R4 )
OPB(HRHEZRE); LRNPRIEAQENLE LWL
B EEE RETE R E NKREBREREFTE),
{ELR RS T A D K B ) 2 0 1), 1 2 A\ AR ekl
T MR [ KRl 22, 36 AR ) S S 7 ¥ 0 T AR O i
IS FABI AR b, BRI, A U 45 L4 0 TR B0 AR R T A o

Acta Petrologica Sinica #& %% 2007, 23(7)

B RO RHR FAE, IS R NRFELEERE TR
BISRUR AL A B KRR B BLR , th L5 R T 9 A
B, R AWEFRAFRRE— T F. FXER, K
RV IR T W KT R R 1 3R BE T B B, KR
EMEFRHFBET TARORR . HE, BEAFEZ
RAEHR T R 5, BN, ER —E R AR
MESH %, HE, EREARTERE, R Wi H
AR PFER — BRI RERE R, A REETREND
BRI BT IE KA R BRI AT 5 R R
7,5 BEEE, BNBRTEAEHRA HZXRENE
2,16 KA P BT LR — 1 U B R

Bt AXERAXIBPESRELHRERND REYR
HEO T EHRH, EEB L FAELTE BETHE
FHERL FRABE TAXHBRER, AR —HRRE
L EBE
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