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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 SiO, tetrahedron in the rocks. Granites in comparison with basalts have relatively
high SiO, 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 be 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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BPHREREOARRIRRRERRSCERARER RABIEE, HEAVN, L EPHRERBELKRRERZRKARS
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HRAEXFZEGETR, R—ARKY— ARG — e, B2 TR RERGERR, LRERR ZRIFN
A2 A HAEAR 2 B FRB) LR A T 8 RS R E M, F ALK BB F RSO TRARLK BURE, ™
RV RIK B DT B R ENAR L, ST RBE LR B, RAVAA R F T R AR BT BRI AR

THZZRAZRE , BV L EHH BT 5 693035 2R F AL

XKi#iF R RAVER; R E; b, s
REESZES  P588.115
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PR A SRRl M58 (1 32 2Ry, BF5E I s A& . 100 2
AR AER BTG TIFZ BB .t TRl ek fl
AL 2R I T B R R i Bl 1 AR B A T A
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LRI S T IRIB s A e b A IR K vOA BT
FEPT RARKE (4 8 4F) , MR EXE. At 42 h BUX P
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B, RIVE [ R — A R (0 3R A TR & A B 8 R DD
XL A IKRAE B Fa R, T AR [ OR 1] RE RS o8
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TICRI R L PRI A5 22, 3 TR b o 2L IR D
AR A bk VR 28 G L RE M BE A kIR A—EE &
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FATHIBIE SIEAE— A5 ASONEFR AR KT
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SUR—AN 1 BE, R85 — Se [l jgL, ) SR RE 6 A PP AT T — ik
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REBTTERIRAFAEAT A7 A5 BB NS ERRE? AT
M AEIRR IR, AL, BAIMGITHX SR TR A
MR AT RE S T LAF UL 4R e i H A LBk
W, R4S 21 S TE R A BT R — Ak i

2 fER TR A TEHI A T

TER AR A B ok © A, AR LT 18 5 & 5 A #4
Fo EWIMFZ2EE R TR GRS R Castro, 1991;
JE M 47,1994 B B Fi, 1994 ki 11,1994 ; Castro et al. ,
1995 ; Moreno-Ventas et al. , 1995; Neves and Vanchez, 1995
Collins, 1996, 1998; Keay et al. , 1997; Lowell and Young,
1999 - fE % A 4 5k, 19995 2% B 4F,2002; 55 4 4%,
2002 ; Griffin et al. , 2002; F % ,2000 K HAr 5] A 0 SCHk;
Westerman et al. , 2003; F {14 ,2004) A A M ARG &
— A A, T R R ST 2 23 A TR L TR 4
fEREAE G M BRAL 7B Mk . T (2000) 45 L, A EISMIF SR
THOUE , AL R e PR B 2R AT I A6 1 6 BF 5 A A2 L
filf o JTAFOR MR B 22 (W ISR BRI I T AE K 1) 2 IR ) R
BN X AL IE T AL b 5 R WS, T LR 3 52 45
ey A3 T A e A LA TS5 Rl 8l 2 ) R R it 1Rk
RO EM . —205 AR B, 28 14 A 1 A2 AN (R
AR b7 ) I3 T8 B 1 I A 45 1, i L A 8 R 21 B 1 2
555 T R B R T 5 TR A (Pitcher, 1997) 3%
TR G T LB CE AR AL 4 6 28 8L, At n i 22061
(Leak, 1990) o M52, XN EARZFEE L7 R. Bunsen
1E 1851 AR ISRy, Ay B BUE H 5K e B A% IR
ANTE] L ] 64 TR S AT DA AR R A Tz B KOs (5] A
Wilcox, 1999) o B, £ 5 A 1R G 1F & — il 2 a1 L,
FRE T8 TR AE IR R R S W B DA A TR S
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FeAFIIAE R BUE AT, T M & A A2 Ak, T AT Hh )
(PR AE) AR A 288 A (3] B B R % ,2002) .
BN, IS A ] BERL R BRI A S B A R A
Yo YR, Castro et al. (1991) 2 TAE K A1 S\ M fil H #I
(hybrid-type) 4338, H B BINE 5 16 54 5 (A0 25 T 5218 846 i)
7)o HE AN, FZ TR S BITE KA EEAKIEAN
TR, T A TG B U b A il A TR e T b e ) I
TEIL (51 8 £%,2000) . BT BERE, T2
KRGS T MR ENE, KA B .S M A 1432 e 3
(BERT,1994) o DASORAEAE 6 R 1 1] VLT 220
TE N F RN 72 R 40 43 0 AH X LG 4] ( Klecka and Matéjka, 1995
Collins, 1996; 1998; Keay et al. , 1997; LI 5| H T ¥,
2000) . i1, Barbarin (1999 ) 75 7K b #4025 ¥F 3k v, B 1 42
WA IR G R B AL ) IR (st = s ) RotigiR G
CESBEMEAE ) =R 328, ATIL, AR h 280 K A
A RERTR A A 1 (£ ,2000) .

HHIR A (magma mixing ) JEH R 8B £ (195 H 0
W Z 8] AR B TE BUBT IR A 45 9% (hybrid magma) Y53
o BRI RA) A 50 & 46K T W Rl oo 2 28 (3
P SFREA K ) AT VE R . AORA, RERA S, BIAT & 4R
BAEER. B, SR, Bt Ra 28K
7 B AR R A TE Rt B A LR ARG ER . BAEARR
BAKRSERMRES, BB AR SEENIRSG (& H#
FROMIBGY) , A X FBEIIR AR Z MR G . 1RA MR B
TG I AP IR B, A 48 AR AN & 43 I AR I 00 o
FECEIAT TR A, Bl K s Ba 3K A Ll Hge & 4
SRR A BT WIR SRR S Bl nAE i o TR IR T g 32 2R
SRR YT (BIANEETE) A 0. BB, B A TR G R
L ONE BN ) ik A7, (H 2, A IR A" MR IFER
AEFIRA —Fif#ERE, Chappell (1996, 1999) HIFFE T 8 A F
. Lachlan #E 47 19 S A T BUAE G 5 Ja da i, m SK IR G 1E
(magma mixing and hybridization ) J& J&) #5193 AS 2 38 1 .
ARHEER T AR AL, I 5 XA k4T T X 1.
RIVEHAR G NG R 0 AA AL 0 B2 AN [ o FPE T
KRG EAMRARZN. Hh, XRITA IR G 1RE
KRA PTLAEATAS LEBEHIIG s AL b BT SR & 1 Be A
XFBAR RS ARMEF /3317

X B B — A A I mixing (R ) Fl mingling (18 247
TR IRYe? anfar B AR 2 , 0L V5 (2000) , A S8
JFRSCFRIR) BARTEIRIEL, £ (2000) FEAHTIS T IR ARG
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R R — R IR (AU VE R AR5 R 58 4 AR
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mixing I PI NN B R A ARG TE LT AL fg bk
JoT 3 — B Bk B R AE W A K o T mingling U] AT LAJE B
—RINBA ARG, A RS e AT WA oo
43 Z ), 5 IR 45 A B 43 v BE R AR AN 2 — 1 (B B AT

2003) , & R4 (CFAGETR) WK mixing 81022 H5IR A
s e R e A R A 7E— B IE s — A K . 5
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E-MORB, (2) #itEZR KM AR Z MRS, TREMA
mixing 1,74 mingling, il 411 B €, G0k A0 K, AR W] R X B
FR AR FUA K mixing JE ALY, (FJ2 AR Y B A K A
FHCA ETER S LA BOR PSS M SE B S, 1 L (5 4%
A mingling 1EH . (3) mEitEA R Z MR A& RZ RN
mingling, 1R 2> g % 35 3| mixing MR 1407 5 A K
TR IFZ IR A A LR RIS, BF SR P
TR AL TR AR B — R A IR . A T
B 2R ARG L R A A S K £ /& mingling TiiJE
mixing,, 7 2 SCHR HP AR I AL 1 A SR S LS LR 2 2
mingling [Mii3E mixing, 745 155 NG AR LR gk 10 1 00
(I anE R A RERE K AE mixing, I UNYRIA T A H 5 g TR
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AR A A, mixing Fl mingling J& A SR A W
FRIIE, A HEAHST G 8 0] LUE A, ]
I, TR FUE SRR UL, mixing (AT REMER s X TR BUs
Hkt, mingling AP REME R . (&, A KATREZ ERBTAE R X
A mixing i JG mingling, [FJ £, AR KW REAE M AR HA
mingling [fif JG mixing, N AEH ZF X ar ek, A FRATIEE
M A RIRA S, fTRETEE KA LS TR AR
JE AN ) s A [ 3 A B BE A0 2R B 2 o FRATTHR R A6 B T 3
Pl mingling & 3, 2 iR A 3 LA mixing b 3, X & T A5 3K Eh
PEXHIR AR I BRI (L) .

3 BB RA TR IR

RABORT AR YT, F2R AR R
(Blake and Ivey, 1986a, b) . ‘HIKAIFMXT T A AA HE
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(2) AWM ERB B, FERIN AR HRS
(mixing) , WIHE 5 B RAR A WLE] o X, 25 3 LF 58 ik
BT BFANE A WL R 5 5k B B (R LR R Y
RERR) , WESEA BT, HA IR 1T RIS
Woa W R IRAE R . B, E-MORB )t BR A 2% FEAE A
T N-MORB 5 OIB Z[a], Z2WFFE Ikl A Bk PRl A
[ L B9 45 19 7 4 (Wilson ML, 1989) . M- h & A i
E-MORBA {4 R B UR R 8 5, 2 b BR AL~ A BE 4
AT gt B N-MORB il OIB IR-A TR IR , RINR & 1E I #EAT
R

BUE B A T B RGP o, K AERA R
i AR B, RAFTER A M BIRGE A 7 C, 3
FIEA T A2 MRS, W0 E-MORB f9JE i, H, 4 A
I BIRA G, AL A F B AKIARAE i HLAG B — R 51 v ] )
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TE B A 5 H 2 R 0 R AR 5k 2035 SR & AR
JE o R, TSR 68 1 T R SE 43 (A IS IR 2 i A R A
REASTR G iR B LU ST L (mixing) o BT, 55 T 08 AR A
JEs Tl (0 352 35 0 A A DG W R B 21l A . MORB 7 & i T
( >850°C ) ¥ Al T B ) 32 35 58 5 (1) Mg” i % < 0. 5 (Rapp
et al. , 1997) , MEFAMN LB (3R 3K 58 4 Mg" 135 0. 6 5
o PR R A 1L B B IR TR T DA TR R B AR
B A3 R 30K e A b TR T I8 ( Yogodzinski
et al. , 1994; Rapp et al. , 1999; Martin, 1999; Smithies,
2000; Defant et al. , 2002) , SRR TE A 0] LB Rt , 2
FERL L2 B s A5 (151 2) |, b A (4 1L B2 PT 38 1200°C
B RIB U K — BAL TR R A, OF 5 e % 2E
YA T, 35 3 S B K ) MO\ Cr L Ni &5 i 38,
Si0, FEFEAL, B B I . ARSI O 1 AE i) 5 AH
Pb, b vt b T 3 BE L AL R (Defant et al. , 2002) , 1 B
VR vi i G E AT BB LUK, SR IK e s K S iR & )5
fifi Si0, & PR AIK, MgO & st 1y fin, to B AR T 3R 35 o A 1 &6
PEo AR, FEINEE R 72 IR L (C B ik i, TR
A B ARMER B S 2R A R

X TR A Gl F e M A IR AR £ 5
Tl AR AN ) P4y 3 G 2 (AR A i TG RLRE M i I ) 1T
&, BORGBEEASTR] 8o B A W R O A iR S . ik
FIEERIR T AR PR WOHT” A HOR A 5L, M2 I vl
F R B T TS 0P 5 2 T 2 vl 1 AL I 5 4t ) 4 L 1Y
SER(ERMT AR WA G ) & WA 5 EAR 6] 1)
A IFE S Ak (XRE) A S

B2 RIRTOIA K S S AR A 7R 3 B (3§ Macpherson
et al. (2006) fajfk)

MR S RO JR A 3R 3K T (T80 % ) B TFEEA B s e, 0t 5 2
RANREGAER RS IS o R S st ) AR UL . Hh il
(SRR AR

Fig. 2 Schematic illustration of adakitic magma mixing with

mantle wedge (after Macpherson et al. , 2006)
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5 FERGEH It fohs f i

VFZ A, TE 5 b i G U ORE L iA 2  3RR 5 1R
3 B RSS20 IR A 1R O =X A Ay i
J S R B A 1 S S T B A £ B AR AR R T e
WEAE R % H o DA 88 4k T fOR 4 7K (mafic microgranular
enclaves, MME) X FHFFE 2B VR A o 72 R R e A K
5 S E R A e RO L SE A5 R T 3 S g A Ak A
IR AR A 23 () B HL R Bl ) 2 A AR B L (E
2000; HLE#4F,2002; 4K 44E,2004) , ASCINE, BB
TERRE R T W OB AL A LEAE B A A B o SR
b AR T2 R ORI, R RE G AP U X R
[ A A IR AR B 25 5%

HHE Didier er al. (1991) S5 BFTE , 16 < A Hh i £ 44 n]
SR 3 25 BTG A B BR AR R Bk IR OB A 14k . Didier &
Lameyre (1969 ) 7EF5T 125 [ r 9 Hb B (1) 18 75 W1 46 5 2 B, 8
LB 5 TP I B R fRORL A A T B BT A B T K
RO S e ARl E e (O 7/ B ARG G TR IR ES 2T 4
B UL R AR FIREIRLAR , R 22 Bt ik 5 18 B 2 T I e
B (51 A SLE 2445 ,2002) o ALK G (R R B AR /DN, 46 R 240
HARARE] T m, 8 R B0 . AL AR K, HiR
AR LU - B AEA R, W K ALK A A E 1 m 4 A
WA T A WA A RAWRRIAEZ KT .

P64 25 B SO A AR 1) J8 43 32 B N Y, 2k g
- R TR A7 5 PR T, 00 L U5 1T B 0 A M Rl A
T IR 2 B TUE K (DU Ik CE B Ak a T
SR B (UK TL,1994) . Sparks and Marshall (1986) 1
Huppert and Sparks (1988 ) 4 i , B2 JT foRL A A AR AT
Pt s, Ay AL KA ERE IR YEE I, —H A
TR 2EPRE T R SR LA AN [ (1 4 B R, L e e
FOREIFRVER 2250 (5] B POMESE, 2002, p. 288) . T
ZRFCES M REEAR, 7T LA A7 5 b 5 ) 1Bl A 46 B B2
RA LR E ST 815 SR P (X R % 28 N K
JRRLY) o Castro(2001) SEEHFSE 1945 1A L4 % RHE A1 8043
SERRHE R 29, P FUR TR R AL IR de A . i T
IV AR T B B e TR S T A, AR ME AR R AE [ 0
X IR I R AL R F o 20 B SR A il T 132 55 (24
1000°C 3 =) T AE < 2 HA 700 ~800°C . 4 % ik it 5
HEALE S IR, 2RI TR, TR i, T DAAR R
WSO A A6 1 o 1 20 43 K R 1 B A3 T R A
Ak WA B TR E R AR AR 2 2 o WG R O
NI P, LA SRS 6 XA 1R i e K FAE
B A SR A L IGA TR, BIR A 0 R L A
AR . RA)E M E R E K E LN T,
A8 Sy 2R L BB L A3 1R SR T AE B4 T A %
A R W RS AR AE A R L o 9 T e Kk A
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TSRS AR, 1T, KR B S AR R
HAR A Z IR RS (X R BUE KA 5K ARG,
FOR L AR PRRRAR ) |, 25 X iR BTE H B o3 ] TN K o7 e
AR, AR T IR B 48 T B 2T A AR, DR, TR
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RAEPFASHAER T o T AT RE— EAEZ 8, ifi HZ LA
RT3 8 A2 2 (9 A0, 8 30T 3K D 0 T T R 1 2
HABHE M 0SSR A B RS I B A ) , AT LA
H IS LR I 2 B 2R 0 2 18/ N g e, g BT A1 L
ITE 2545 S IR e (0 ok A AR o BRIt , 5 L D0 s €0 Ok 1
JEAE B A AR A IR , A 2 2 T R A R
o PR, an SR8 8 IORE A (A 4K 54 25 TR A 1 e i 3 A IE
it RA R AR — IR T 5 B 5 B RO R 58 4 2k
A 1k?

AR, 0 WOk A 1A 25 FRATT 10 e s 2 AT A we? 1R &
N

(1) AR AR 1 B 43 RS R AR , 76 K 22 B0 0 F 4 4R
R AT REJE KRB . KB S I R 1, A8 R A I
SRR Y, 6 fOR A R 2 8 R s R S S IR A IR A
7B

(2) Wi € ok 1A K 22 2 DA B B3 1), LI A 43 K
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