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Abstract How granitic magmas are mixed has become an interesting topic in recent years. Many workers are trying to interpret the
variation of the composition of mixing granites with the different proportion of several end-members. However, we argue that such kind
of mixing process for granites is uncommon and is unlikely happened in the field on the basis of a comparison of the properties of granite
and basalt. The ability or competence that two granitic magmas can be mixed mainly depends on the viscosity and temperature of the
magmas. The viscosity is related to the structure of Si0, tetrahedron in the rocks. Granites in comparison with basalts have relatively
high Si0, contents and low temperature, and therefore granitic magmas have low competence to be mixed with each other. Unlike the
mixing process of basaltic magmas, granitic magmas are more likely mingling, rather than mixing, with each other. There is rare
example for the mixing of granitic magmas, the only case is high-Mg andesite or high-Mg adakite formed by mixing of adakite and
upwelling mantle. Many workers argued that mafic microgranular enclaves (MME) in granites are the direct evidence for the mixing of
granitic magmas. However, we argue that it is an exact evidence for that granitic magmas are difficult to be mixed with these mafic
enclaves. Granitic rocks are actually heterogeneous in compositions because they have derived from heterogeneous sources with
complicated melting processes. It is thus unlikely to assume the original granites are homogeneous. The variation of compositions of
granites and the correlation of elements in Harker diagrams are mainly the results of heterogeneity of sources, rather than mixing or
differentiation processes. Usually magmas tend to he homogeneous by mixing in magma conduits on the way upwelling to emplacement
and at the same time they may become heterogeneous with the crustal contamination. However, grantic magmas are hard to be as
homogeneous as basaltic magmas in this process because of their higher viscosity than that of basaltic magmas. Therefore, not only
geochemical compositions of granites but also their physical properties should be considered in the study of the origin of granites, and it
should be cautious when using geochemical data to discriminate the origin and tectonic environment of granites.
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BAA AR ERSNAFA LR AFLEN 2R REGRAIG, £ RS KA T B (competence of mixing) £ £ &
FHERNENRRE AR SHATEHKA L, B TEXE LR850, 285, BEK, AR, EHAERGRE
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Ry FEI K DM 2 X iy,
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e a —AMMITH EZ M, B R, 100 £
R ERETEBRGTHLSERNHR. b TREMRL
FRREARIAT B CEE R, W3 7L K AR
L RRAES T — MR ABREARE IR SR K & BT
REET-E#. 7PEERERREHRGERN—1E
ENERAKIAER FRERENFE L, TERARED
KD RRE (A 8 )  HHEEME. At A H X FHE
o BREMNAEALEE: BRETAR TR, £R£TE
RABTIEH TR B X e E MR RS X, AR
B, BMERAE— e (s iR & M B AR,
T RRBARMIERFUA SRS, B~ £ RBCR T RER 5
SA—HK, MR, XRARBERN, LR ER7TEN. f
FRER BT BB ERGE, b E AL R A H R AR E
HRERE AN, FSE S X RENEIERITEFA—EES
& ML FEE A A R, XL K A R I A
FATHERRUEE— B EH . ACHEEIRRN KT
ERETRHEE K RINEXHE—R LG FEEES
F—PHEIER A BI5E S B R M E 3R IR B AR L 14
ETFBNRK L RAER S S R BRI T S AR, A SCRIAE
BHERRRN—RINRXY MK ENF S ERHIR R,
BRTEE BT LI RUKE  RATR A RE 2 E N LR,
RESR—AN AR, B A — L, BB RS T — At
FLURMTFTREBOEADIR. RIIFELRRIICER
CEAFR) Mg R R, ST | BRI RIEMITE FEHR
METRBIRFEM AR 558 R Y ERE? BT
MEFHREREN, FREAR. RIVMGTHXFHAXTER &
HIARTHE AT RESTREE HLFSUL T THEM HI A R £ 5
IR TR 48 21 HEERIFER AR 4R — AR i
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HREREGEEERCA, EER TR E PRI
E, ENMFSEETT TR SR A8 ( Castro, 1991;
AW, 1994 2 B i, 1994, 3t A T, 1994; Castro et al. ,
1995 ; Moreno-Ventas et al. , 1995; Neves and Vanchez, 1995;
Collins, 1996, 1998; Keay et al. , 1997; Lowell and Young,
1999; E 78 A 4 3, 1999; 2= B 4E,2002; HE %%,
2002; Griffin et al. , 2002; T ¥ ,2000 K HFr5| B &) CER;
Westerman et al. , 2003; F87,2004) AW ER SRS £
— M EBMIR AR RICA S A AR Ak
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B, EFERBERBELHPHRERE TR ENESEY TR
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o My Al TR A B RSSO R B 1 2 R AR A T Bk
REBER, ~LHFOARERERS LR EOEBRARN
MY R EAEANER, MELEREARMNS
5. &E LSRR SR KRS (Pitcher, 1997) 13X
MRS LI 2 AR BE R A 2 B, AR 0 i 42 1%
(Leak, 1990) , H3£, XM BHEREEL¥XK R. Bunsen £
TE 1851 4R UIRA MR BB K SRERE XK KR
AR BIHEEATUEE SRS Z8ARAE (5B
Wilcox, 1999) ., B, LK AR EERRE— & £/ ME,
AR THEEINEREXNELSYEETARNTRAEN
AR EREGES RS -BRERBRIOBATE, FXR.HE
TERAEEMENMIR R T EBRGMH RS R,
H—BNRBESERNFEME L, A ER A AR
ZEIANTHIEBR. Daly (1914, 1933) A%, HBEM X RAE
Fal LGRS e 7 R A KRR S AR T A 5
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SHMERRE A, BBk EZ, AR F 6 R
F(PHERAE) MERELER (5] B BRES,2002),
B, &ilE s f AT R R A K SR AR IE a8~
., P, Castro et al. (191) R TH K AR SM AT H A
(hybrid-type) 7326, H B BIR-& £ & (M 2 T 72 08 BT B
&)o WEANAA, L TEMS BIRRAEHRAEREGH
P, A RIIE A N2 B e o R iR 4 T Y
M (5 BE%,2000), MEARITIRBHERE, H L2
FREBLEHAEE, KABRR LS MARFENER
(BRT,1994) . LIBORTEIER S MU BRI LF 3 2 2 1
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Collins, 1996; 1998; Keay et al. , 1957; A I 3| B FE &7,
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HARGIERER S R (NEEERE) REBRE
(BWEERE) =MRETER, TR, BRAFEHERKE
ATRERIR S HUE I (£ ,2000)

AH B A (magma mixing) RIGWMEE S &K BUE
WA 2 8 5 A TR A TE AT YR & & K (hybrid magma) f53
B, FERNORE) AFER SR T MM E R (%
HEREER) KT ERRE. 6, RERER, I RE
REEM. Bh, AXERN, B, EREREEN
=y, Bt ER B RE BT UK ERGIER, BEAR
REFGEXWRE CEEAERSEANREEG(FEEH
HARE) AXFETRAEKZEAWEREG. RENBER
RTERNYBEAFEER, GHKMEL T MARFL.
FEERALAEMNRS, PINZREAR; BENRMERE
RRREEEMSHNREFRE flinERE, RAMEEE
SAROYEER () BX, M8, ERERESHH
ZONERBIHN) ERAFE, B, FEREARIFER
HERKIBE—FERE, Chappell (1996, 1999) BF5 T KH
¥ Lachlan R4EH @ S F I MK AFR L, AR REER
( magma mixing and hybridization ) & J5 &8 A I A E B /Y.
ANERTRREREER, IG5 L RBUEHKHT TR,
KAAKREURRERFEN, B, AR B FMERE
EHREBERERNEN, Kb, ZREEKES WG
KRG W AR L BIRIE; ALK FUE KRS #I6E A1 4
B, R ERAEFR T HAT-

XEBR B —EHK mixing(JE S ) H mingling (1R Z%?
RAET RS T, RERE , W E W (2000) , A 308
B3R ) ARERE, E5H(2000) BAIHE THKERE
[B]RE, 3% mixing F1 hybrid 45 89 2L 215 , T mingling &
BRI (P R ENEST AEL FHE
MRS 1E R (X% ,2000 R E B3| #)3C#k; 5 ERT,2003),
mixing EHE MBS MERKRKERE U T MY EH%
FR¥— A B R R IE B S K . T mingling T AT LAY A
—RIVRAARFRER RS E BN TR R TA
I, GRS TRERKAY - (S ER,
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2003) . B ERAE(RAER) MAH mixing I ESS5EE
MmTTER T RS E— B —a X NT R, FE
EML SR -HRILTFRAER, BEEET Y HERILFE
S EAR LIRS T mingling 5 H RS 5IRE MmITE
RFERRAWS), FMAFEH S, 7T LRI S R A X
BRE JESSHSr. B, mixing Fl mingling R 492 P fH
ARBREER, TR =MEML: (DFHERNERZE
H1E & 7 5 2 2| mixing, 41, N-MO?B &5 OIB JE &K &
E-MORB, (2) ¥ FI K2 Z N RE, FTREBRA
mixing ‘£ mnirgling, 1418 s A, RATRERZR A
FREREEY mang B, B2, AEARNAHKA .
FHEE LRARMEGURARENEASR, HAXPNA
# mingling 191, ) BRMERZEANEGKERAN
mingling, 1R /> BE 4% 15 B mixing MR, FIANTE R R A
FIIREINFZREARZURRHARER . ESMZEANH
KEW ERRERBEERY—RENEE. ERETHR
REMFZRE AR R D RA LR KL R mingling HE
mixing, F 2 PR ERRERKBEHALR WRER
mingling [fi3E mixing, LK AERK R A ELEHFRNEFRLT
(FIHNE iR 7 REf & 4 mixing, B {I3RIA 72 5 A 3 5 Hu 08 R
AEBRER LA (FERERE) .

TEEK IR A TR S, mixing H mingling 25K IE-&HH
MEALX, EHAELAHER AN ETUEHEEA. §
3 FRRBEE R KU, mixing BYATREIER; W FEREE
$ KA, mingling B[ BEHER, (HR, ARATRZREEXKR
A mixing [ JC mingling, A&, B A KA REIER AKX N A
mingling ] G mixing, A GE#F — X K. ASRITUE
B UEKRENER TREEAEE LEATESRE
EARREAFEARENRATE ., RITRELRTERK
LA mingling 7 &, Z R E A K UL mixing £, XFFEKE
HXHR S ERBRE (LT,

3 EKEMEXHRATEHIRPRE

REBRTELNYEER, T EREXNOFHNEE
(Blake and Ivey, 1986a, b) , A¥HFHEN TEFXEAEE
MR R R S 0 o BE AN _E A, T BB WA 5 i R
o EENAERMTIEURBREMER S EERE
(B§F,1995) , EXMRFEEERK R BEMERD
FREXR(FERRE, 1982; BRES,2002), HILL
$i0, FKMI TR B R . — MR, A% A W E (& 39 Si0,
AL O, BB, BB, T Fe . Mg,Ca.Sr Ba Li Na K,
Rb G RMEEME, EXNHER D, TREEXENE
PETE 10,000 RSN Ao A, TRSUB & JK IO R B B A 2E 100,
000,000 72/, HZ 29 1000 5 (& 1), KRBEE KM F#H#
RAHNTRES; MERSTEROFHER AFFRE, B
R A 5 HUBOK (BN 1 x 10730, 48 BB L /R
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RE R ARREARE K FE (5] B WA, 1978) , fil 0
REGHARWERE, RR AR ARERMNELE R
4.5 x 1044, 34 Fd o Tkm/ /it B FEMN, ishiE K,
ZRAMAEL FHMBRERR LI, ERE XNEEH,
BEAUSHTEH TP ARNER(NETER) . R
Z BEEREER FROEFEFL, HHR, Rz,
MEBRARKBERN 1 x 10", LERAKBE(RERK,
1982) . ## BORETERE R BE ST/, BE R 3 .
HWERRA, B8 17 T8 (M F 50km HAE) , ks m
10* (% ( AEIHE, 1978)

T3 % LB R TR 55K MEHA X

(1) EH AL 2R, Ik L HFEYEES
DB ERAN T, MRANBERERD; MR, HED
BHREEUBAMEREE S, MEEORECER D, b
AENERBER, FHK, AR ENEER, EBHERE
T, &R EBRHMLRPREN RN, TS BAMER; MK
PERWBEER BER AR MEE SBAHEM,. 2%
iy FHGE R TR (R R R 1 K, BROK 22 kPR 1 72 Hb
FEH T BRI RREE W
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MERBAR(EHIRE R ERKBES) JEARE T
He e IRRBPTLIET B R A PR S, SfE G50 ) B £ %
AMBRAFHR, MR, RO LR ERIE KNS A N
AR A RO IR AT R B A TR BT ot
VAT IRE R BIRE 1 TR BOEALE

(4 FERG SIEREN, KRBAKd TR, &
WAERKEAB/N, TUE AR BFH B h KRB s d B
HORED A B TR RIC G &R IR 2 U MR K 2545 T AL A B AE
AR BT B AR AT B9 K A LAY, 7R 5 3K
HOBEHE, BRI TRHC A SR m A K

)R ARLERIE, BRAMKERATHRRAE
BOREB AR, IR AR ZILAEF B R AR SHER
R MERAE TR O S NE B &, ERAREE
WAHSRKANERIEA R, Th EEBZERHEN
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4 ARERRAERM T

HRAERREVWBEERBTHESERS HERAS
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(1) BENKENE , FERIAYILRE MIBIRE
(mingling) , \WHF Z N E MBI R A RR S . £ &
ERMREERULIE AN FEEMHENRE. filn,
TYZE AEREES TR B EENEEREH
BRERGBEE 0 YEN FREKA . BEMAREK.
BEPTYFELEREMATEHEENEFERTH) .

Q) RENEANER, TERANEENWLFRE
(mixing) MR AHAELRPOLE ., X, ERILERELR
BT HIEALHEMESRERE (SE L HIH
RAEAR) MERAIMITAS, LA MER (L AT LU
WEEEATEAVER, #lin, E-MORB fy# 3R 1k 2 5 AE A
T N-MORB 15 OIB Z [&] , 2850 A A Al G2 LR BIRh A A
Rl LL 1R & 89 7= 4 (Wilson M, 1989), M & A it
E-MORBA ft 2R AT A UMM &, & A BR{L2E M
W AT g2 1 N-MORB #1 OIB R AT MM , RIIR & 1R AT
BRI

BERS A FIBEARKMFE M, _ERERE.R
AIE AR BIHK, RETEH A f B IREHBMA4 5 C, U
ERRETHAEMIES, I E-MORB B AL, MR, E A
M BIRGRE AL A F BARARTE M B3 28— R 5] | =
Y. C.D.E.F %% i HA 4 mT IR &34, LBRIR & 17
BAHE, RAE TYIZ MRS (mingling) |
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R FER H TREMRS, RS HSRAHR
BE, (R, QA R 9 (IR B AISE 43 I IET, 76 59 B A 2R
REIR AR B LB 5 AR (mixing) o BIAN, S5IHBAR A
BRIME R R EA XM EEZ LA, MORB 7E &R T
( >850°C) 45 MY I M 3R 3k 70 A 9 Mg" 3@ % < 0. 5 (Rapp
et al. , 1997) ,THEFSM WA MR TEA Mg" 13X 0.6 L EH
BERNESERLASESERE RS, ARATREER AR
FAR AT A T B3R5 5 A 5K 5 8 TR A LM ( Yogodazinski
et al. , 1994; Rapp et al. , 1999; Martin, 1999; Smithies,
2000; Defant et al. , 2002) , IR FFE K w0 Lzt , &
LT A B ([ 2) , s B AR FE 1A 1200°C $E
EFER MRATRAR - EA TRERA, Ir 554
IR AC RV R (8 532 50 T R MigD Cr 0 Ni 38D,
Si0, HFEFK, RS HEL LA, SIERERMALR A
H., Ri5 S b F 0 E B LB R ( Defant ef al. , 2002) , 3B
BIKFANBETRE LR, RERRE K GHBERT
i Si0, & B, MgO & BRI, IR T RIZTTAWE
Mo (H2, ZEMERSEIR L B (C &) Bk 5 s, B TR
£ ERRMG RELFZ2RANRE,

XEEER N BRI ERRA R EEREH
Ptk B EUR AR AT A K (B R T R iR 7T ) H IR
4 BIRSEEAE BUA A AR B A R A . B
BEERIA LA AN R AR AR A WSS R, T AR
ARBTG5 3 b Tt 2 phy o 08 AR s 5 08 00 P P
CR(FALFAE R HE), 2 W5 EH" /M
BA HAE S E R (LRE)BEWER.

B 11 T SR =
Rk Y *
SR B S
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#4037 [B 1y
B R g Yo sk e
KR

B2tk s BUA 9 -5 Ml A 1R & 7 S (45 Macpherson
et al. (2006) fajtk)

RS RE BRI LA (S50 %) FIFHEA DEMER, 52
RERGERBEEEZILE, BESH] k&R, PR
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Fig. 2 Schematic illustration of adakitic magma mixing with

mantle wedge (after Macpherson ez al. , 2006)
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LR, KA TR AR a kR E KRN
REE RERIEE EMREAERAT X mAdH ot
B RAE RN A GEARTT K E BRI, &2 T#A
WA O A 84K MR A0k A2 /K (mafic microgranular
enclaves, MME) 3 FHF R FM8 B EAE H vt 12 R A A K
S B ORI S W B g s A R E
KB AR DL 2 R A R B 2 E RELENE X (TR,
2000 BLEH%,2002: FURER,2004) , ASCAK, FRYE
BT R T RGN aEEL RS RE L E L LR
b ERAERTZ BB GR A, TRER TR KR
AR ERRARELHENESR,

HR4% Didier et al. (1991) % MBF5T, 16 & A1k A]
AR 32 BB R R B IR R BE B O B 1, Didier &
Lameyre (1969 ) ZE8F 53 1 H St sy SR 49 1 P BB AL XK 4 B, B
ZHMN A AP RR ART BEEMA TR RE XK
MRS AR AR Y, e aRESER, &
B LB R RLR AR DR, R 2Bk 5L K A T M A
FROBIAREE%%,2002), AAENEFEERD, EREH
HEAH I m, BRI EES . MERKEESK, ER
ARJLJL - EEAR, M KMEXAEEART 1 m MK
WHEGCAT I RAEKAREGHENELZKT .

R E PR AR RS EERNKEN, VB NE
K- A A RN K G, HE D HL A PT RE 2 AR R A 7E
KR AERAMBZREARK (LA B a8 a8
SR B (A T9,1994) , Sparks and Marshall (1986) Fl
Huppert and Sparks (1988) #§ 1, SE gk B fioh (R AR B
REMER, MFELERAERRERHNRESE R, —EW4d
RBZRE TR A KR AR MY 3R 5, H A
KEHFFERER (5] B Y K%, 2002,p. 288), BT
ZRFAKRNEMEMR, TULRE S 5 R B ML KT A%
RE HERBER RSB EMERME (XREHEENNK
RS ) o Castro(2001) SLERHFFT 1 #4443 o BHE A1 L4
CEMEIE AR 2 I A TR R FER YR . TN
HUEMKEEWES TRERASA, BEERIL KRG R
S A R KB ECE R . TRECAR BRI & (4
1000C 2 &) , MifE R & KA 700 ~800C, MK ARFAK
AR AR, LR EER i TRPEAR, B =, i AR
WO HE D BN AN AN EERA B &8 RE AL
A ML R A B TR, IR MER X 2 i o R sk o 3
mEE ., Fl, ZRAAKRKREEEKNAENEEIZERTE
M ARRETRANEE, BN EARE ZREART
EENERR. BAR FANKREARELRHEET,
TRZR-FWERRE L WA HEE, XA RNE
BERAEHBMEZA, U EEEARRRNERTRAL
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FHRSHEZAERE(ZREARDERSEKARS .
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KREFHRIREL L RAL NSRRI EK) . 58
PRI T e ] 45 B, 16 0 B 9K b T4 B O IR AR, 473
RATREAL FRBABHRS, (IR BH R, HE, i
iyt AutzY G- ATl Bl R S5 Dl 7 € R 2R S
REMEZHREMT . BT EKTHR—EREsh, HEEU
R 3 (50, 505 5 3 P B B A i &
KIERBEEERNG, FIE AR NS R R A
WIS K R R A SRR g B R A

RALRK B8 IR A MR, (BRI R 2 KR A& IR & HIIE
. @A, MR EMEOFARERARSNREDENIE
BB AR —HRA T L HEER AR 2HEL
Aik?

Wa e aEARNGBR AR BE
WH:

(1) RIFBAIRA S G TEX S HEOL T ik
MBEATTERXRAN. ZREEKEREN, LKA EHK
REHEN, BEMECERBEERSTHARRSH
=4,

Q) EMAAKAEZRFNKERDH, ROHRSK
ERERAN, Al BEMNOARRERRERRAE
FRLE BREZIER, MEXRAERRERMENRIEN
AR BEYE (R T .

Q)RR akE | RERAETHL, £ S MK
hERBARE, HERPS R, RUFELHL TR IMS
BERANRR XM EZ —. BEBNAEZIUEHE
BB TRIER AT, TR | R R A R RE 5 2T RR
ARAEMBENNXRR. |RERGERNEBERT S BIKE
M TR EA R AR R R R R R R R
wE. BRSEAANERETRSZREERNRRE
P %, AT RESR B 5 69 ERA AL

(4) iR B BB, AR TE AL b o 44 i B TR B (37K
MRER AR BN A LREERETES . BRIER AR
MERARSZHZREEK AR BR CIRSZHE
REEFTKX. BA, GRNFERAEREEKNERAE
WL XRRERMEALR . TERBA KBRS S5
M2 AR AN RENTRESKNRREMHAR.

BTFEZREAENR S (BHEELE HETRN
R ZB4r) EERAE THRAMBUE, B, RYER A&
BRARRE SR REA(MZTRRER) MRS T. B,
BV AR R T RE S B TR (R 14 , AR A A AL PR R
R AR SR R ST A F R E T
g7 BRI NFELRARN.
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6 RBEAHIRE TS

AT B ok L IR R K R A R SR A R
SR HE MNEBRZ RS K SR TER IR G HHE
FI, BT BT FE A o B AL B R[] 5 9K TR A Y
REHRAFE, X351 K H— MRS 8988 T4 ( competence of
mixing) [, —MEABBMNALE GERETEHATIU
RBZXRF(LE-F I ) AR M EXRERRD
g LA R R E. Bita? FRZKAETREA
AR TR SaERT R L KRAKRS .
R T o R, R — R IE R AR AR R
P HEA SRR, B SR HESNIER SR ER
REARBAF R, R, WREERFTE K&
A—REZELENZRE B TR R A KSR RK
KT ZRA LT T B A6 B B, 76 5 A % A T B
ZRARE, FRATHRE ZRRERRESOE TR
FHRREE KREARREME R, FERHNE,
A B B R/ S IE R 5 b A B 6 IR AR Y fL A
(AT Im R , AEFEXRAE DA LR ERREKR
BB B TR B R (e R B A& L TR E FE R )
i TAT RE B 2 5 Y B (813 X B B 8 0 IR & A S AU R
BTR, »

2488 A i BE T ( competence of mixing) 5 & 3% B H
¥ Si0, 5B BE JES KMERSURSBRHEASE
X, AROFERK. S0, FRMOBES ENR. FAM
ERSHMA TEBHI, MR AW TR, RZNH.
PRERAEZSERNBHEE X Hl, R ESHETH
FERGRTARNEN, UZXRE ZEMERTERN
B, ZRBEEFBER B BN THE, ERRE
¥EBRMBER R REMNETES; RLAEY .
—f R BARET RN AR ZE, FT IR R EH5H
RE . ZALIATRAMAR; RERTHETENERZ
(6], M AR MR KA LSRG RERTHEEN
BRI EERERESSINEREER. EREER
FRENRZESGHE BRBEEATEMRAITHIE
. BRZRBRARNESRTHE, HE, TREAKAS
KU SE4RHESANZRERERSMER BR. B4
FEMZRANBERER YRR ERREFIIERE .
HERUEREENEHLRRAR PR BEMTHLTRR
AR E (A E) BNRHIE, (AR, BERETHRNE
KA URACAEENREARTHETEMRGRTHEERN
B0 FRARMENBREESTE & WRRETLR
A —ERat IR, VARG R BRI S REREE
., BESETHARNAEZEEZERAMERNAGESZ
B RRA), — RN, BARETHEMERTU SRS
TSR ENEERERE HP BERTHERMPE
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(oA 2 B IR A R AT RE 29 50 TR & e TR A
MK Z IR A TR LR S HE, E A BRI R
ERAR, TRERFE TIRE A Z 2 AR (L mingling
(945 5 Renna et al. , 2006) . HEGXFERTEOL, X RRAK
SERRERRATMREAERGTATHENZILAR, MR
ZRESKOERES K, R R EEHRT 2 KM
B, IR A fEBE B R 1T,

7 AERIEBUE SR AR TR A P R

RFAROER EEREMR—IE RO A
TR REBHTIE BRI Tl % HE ViR
FEW &0, TERE U SRR SR AL,

7.1 ERRERNER

(WERREEHEER—MRESE. —BRIAN, &
YRR TRE AN ER, HEXEARLENYEL
S Y LT AT YA i e g S PR S G
SRS REHEABE, TG ASRE Tk, BEREN
THE B AR S M A 5 3 AE R B H
m, HREERGESZRE B ERS HERER
MARUARBER AR L. EHFTEREORERE L
AR ENERREERRER— TR, A
BB SR B (AR TAE ) H4T , e A R
LRMEHR, CREMBERE T, AREXEBOERE
BARE, MFHRBREMNES, MKER A RARPHRE,
BT Atk FERE 650°C A4, R I RIE 4 2 Bp A
ERBEANEER, AL REETHEXFE RN, BEMNSE
FE, R KT 700C, W4 8 A = B LK R R B BUh
MEMES, FELERERE (NRE SRR AER
) ARERRAE . MRREMSEF R, AT 850C,
LA BB = B 2 R R LA RARIE A Ay FE R &R T Y
WATIERE, X, HFEE TR LK TTG B4 80 b ks Bl &
R RE AR A R RRME RS MANAE
HIER AR B R B MR B, — BV 4 KT 900°C B 950°C
(AINA D EERAYRE , Thompson and Connolly, 1995) .

Q)RR AEEEMEER TR, FEERNTR (1
BB AR EERB, XIKIE,2001) , 1 FHHKR
NITERL, A R AR S, RE TIF S P RERE
BAERMATANE, BRNERRENRE, XL TRE
AY—RE, TP ERAELRE G " L
KE TTREIS R BRI B, AR ANIER AT R T &
PETEREAEX B B ZEAERR A0 B R Br (B A SR
BB XUZRIT 2001 ) , 3K 4 0 3 43 O %o R A s 5C 8, T
BB — R AR AR EPROBRERXREYNE
MADRIE .
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KA R SRR, i FRRE AR, h FREKAERK
(B, AR R IR R TE ALY (R8R) FE B A SRR A —
. HHEFREN-ERETSRMNAR, GRERES
ARG L RIS R B Y, RN AR 2FR
BRI . XA A 3, F= A A6 b B R (K R Rl A 2
— M ERRENRS, RS EREARTIR. EHR
(1995) i , 72 TRA AE P BT = e B B 1 0 K PT R A2 1
MERASRZOEERBYNAS. GETRESHR
A G (R R B T R R KR A ) LUK B T it
ENRERAN %, RO LFHEANERETREHAD
ARBR, K HEER N ERREGNER, MR K
SERNEEEAOLR - ERKI R, HEAN (£
ENKBRAS) RABRIERER, EHEREREX,
AT AZE B ph B HE FITE B LU BSR4 D 4 AR R
Rk, BRFARKEGRERFTAR, FR KRR TE
% EE KABRRARAEEYRKEMEEAEREEE
BT EFNEM(RX) RE1EH.

7.2 HERRERNIH :

16 B O A b 2 4, 76 IR B 3K AT e A ey 25 5
SR b E R R AN TN A, BRI SE R+
HR. EEAN, ZOE3IAMERRELKFARKE LT
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H—MERR R RE X R ESHES; 3)BRRLH
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I SR K IR BT RRE AL, R B K
R

R B AR R LEBRARAER: (D) EREERE
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Bk TR AL FTRAORS (RIRE) BBEREFZA.
TEXE , BlA IR (BN 7T RER £ A # il 4E A
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B, EREE LRSS, M s KR EEMEE R
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HRROr, X — i BT RE A AT BB R . RN, EX TS
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AR FHEEEE, UEERETAY—, BR, X
AY MR FIN, KSR T ERHE,

7.3 ERRERMEL
AREVTREER - MENPERRE MRER
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HIFRS H T IREEMEN RTINS, WA ZMH T
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BRIk ERERFE EERHES. B, ERERE
WA E R RE R, TR EERRTHARA:
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R EI TR AT R R BB

(D FEEFFE LN 20 R gk s AR SR

(2) LR B A R AR 3% KO U R BE = R MK B T RER
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REXE, X BEAOTTREERR, BRENEERR. ¥
HMET LT A R o 4% R BLR RO W BT (S A
A AH—BAR, TRAZHEDHRIEX BB H.

(3) &% LI EBRHR A 1E RS, X0, 7] A 3 i 50
aREREEEEA.

(HEAEFENMNE, ERIUERRRANEES, REE
KRG F R REPEAR /DN

8 RTEHBAHRBEA

BAAH NREAE KBRS TR ERE MY —
P H B IARR AR R AT LAGE 5 S B A8 35T (5 K
REHSRE) o BRBKIKT LU T R RIE X &
¥ EME R RE AN ARXEMR,

8.1 BRERFEPDERE

REMFTEN, Z-BAFRERXZEREWRESI,
ER-BOR KRN ZRAEX SR ENERRERES
RERS . EEREXEROEEE, B TH %8 iR
RIIMA ERIR K AR OBEERE, WREENEAERE,
RN URARERTRAMRAG (EEHE FH). B
B (DEFHERAROREERK, XHRGEABRK, R
EARA AR, X R AR REHER /D (2) BHEITRATE
FHAR, ENTRESERERNA MR, EXRFNRER
ARFRECEE/NT 1 ~2km) By 29, HEBMAITTEIL ~
JUt km' Z[8], B, 73 BB 70 20 3o I i 2 2 — AL AR
TN F—FHEEAEILE ZILTF km® K08 2R3, 7T
BERATIILLTHELAEIMXHEN AR BRAN, X442
MAEXFRRS AR RERTE 2 —FM, HilL, ERKE B L
BEARAH—HFE, Q)RR THREAERERDE, B
K AEXKES, WA, BRERS, RS RS RMERE
ERFstE A, —BEARREARE—HERR(XREE
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FI 24 W5 5 3 (Tumner e al. , 1986; Frost, 1987,5| H F#%
%,1994) 3 A% (B 3)  MECLMPBRATT -

Castro(2004) 18 i} , 16 5 MR G 1 PR/ LRR 9, PR )
X, BAMIRER R RS, £ RKERKFENE
HERECAR B — R KRB, M T A EAENER S
ERBLFRATRERN, ~MREREERHFZRAK
AR, EE NN E AR EREN - (TS
EENRER MM —-REXAEEBERINRAR). B
2 AREENEERNREAE -M(IRIFIESHEXAY
—RHEEMHEREX) . AENRTFERRFEZRHMHT
BoMak—EBEFEMEXNEET /MRS, 21 HE
B, BANRBER RSB THESESE T A MR
iz AU, Lhr L RRA A RER. Ry, EH
SRR A T AT BRI T B 45 i IL 1 5 F AR
FERAEMR, FK, BGEROHEATEEE SR EH
MR, Bt RBERFEXREL R BEERLN,

AREEGEREMN, EREMAREL T, BATAT
DEZRMAERBA L TERMANAR . — BB,

B3 REEEBREIH (5] ARMNES,1994)
A-EARIS LR (H8 Vernon, 1983) ; B-BER X HAL K ($5 Frost,
1987)

Fig.3 The form mechanism of magmatic hybridization in shallow

magma chamber
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RIIERE ERE THEME -, MIBR SRR R,
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JU~JLt km BRE b, B 1R 7E45 100 ~ 1000km #) R | )
RREH—1, TAR LR A EEIL km R B
AR, HRR AL BRI MER S T RIL
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(TR B R R ) AT LT IR 4 (M it
AT AFTHER) LT EE AR A8 IR A 45,
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BARCIREERIK FER 2 o BRI R KR
EHENEW, LR ANRILEEMER) . WH, LXK
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KRNI PRBOT MR TR (WA 4 FiR) ARGk
REWER.
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ARBTH - EXMETY -ENBERARY. H
B, EE ERIER ARG RERERNRERS RN,
AR A — A RB SR, TR MNE X HRH
(E4),

ERERBRETRS, EMERBE NIER, 5
REMRERRASIESRE (T UMEAEHIIERE) . RAN
TR A R R B R G AL, MRKA X
#wIERE—-EHRE. SR EFINENREHRY
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RAML ERERTELT - MALHERLE, BR: (1)
HSTE KR ERAAXH—; (2) ZRAERNFPER.
BER MRFERERY— SE% A FRE IR X
R) Bz AEg— . MRTTAKER A N —FF R R
ATRERA—8, B (D)HEX () B 83 F g
BEA—8; (2) B TRREEROFER R, B
HERBMEZY . XRRZRBEEK SR RARKMBK
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BEN BB ER

ERETREARE L, FARYLH A LZRERE
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Fig.4 Schematic illustration of granitic magmas generation
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