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Magma Mingling: Evidence from Enclaves
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( Department of Earth Sciences, Nanjing University, Najing 210093, China )

Abstract: The magma mingling between mafic magma and felsic magma is the primary mechanism responsible for the granitoids
of crust-mantle mixed source. The dark colored, microgranular and igneous-texture enclaves provide reliable evidence that
indicates the existence of magma mingling. These enclaves have the following characteristics: (1) the form of enclaves usually
presents an equi-axed shape, which shows that enclave magma existed in the host magma with a globule liquid state; (2) since
the temperature of basic magma is higher than acidic magma (temperature excess about 300°C), this type of enclaves often has
quenched margin; (3) the enclaves sometimes contain back veins; (4) feldspar xenocrysts captured from the host magma can be
seen in the enclaves. Three typical granitic complexes (Pingtan, Putuoshan, Huashan-Guposhan) containing dark colored micro-
granular enclaves are exemplified in this paper. The formation of dark colored microgranular enclaves can be explained by the

injection of the basaltic magma from deep seated magma chamber toward hypabyssal acidic magma champer.
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(a) hornblende gabbro dyke (shown as coarse dots) injected into the granodiorite (shown as irregular short bars).

Gabbro dyke shows curved quenched margin. (b) enlargement of framed area in Fig.1 (a).

There are small and dispersively dark enclaves existing nearby protrusive part of margin of dyke and granodiritic back-veins occurred in inner part of dyke.

B BRI A TP RO AL A S TR IR BUCA B Sl (€74, 1998)

Fig. I Local sketch for dark enclaves and synplutonic dyke in Pingtan igneous complex. (after Dong et al, 1998 )



18 [

i 14 %14

A T H N A K IR f R AT
55 ST A 0 R IR R A6 ) T T R T AR
K BE SR TN A SR AR R AT A, 7 A
AR, A A AR T 2 S A AR T R A
Ve, FEUEERT LN A SRR A, A
AR TERHE AT (Castro, 1999 ) . 28 =2KFF M L
FAL B T2 R R YE AHE A B R A
WAk, BERIBR GA 5 B AH A IR R geE
UL R A . BAR, =SB RH A BE
NEE T ARG ER IR (E2) .

TV L R 2 1 — o ML R ) S R A
Zeak, R T R (160~163 Ma) ,
SeN B FSEIE KA. Pk 4e (2006 ) BT,
P A 3 PR E 5 5 0 HUBR AL SR 4R, 08 B A
RITE A o ARG IR e s, oA A
e REEBRB AL S, AL R E
TR AL 17 N BB 2 B — KA A, eSS ]
HEEA I KA FINK A . G ILTE R 225 s
FHECE SR T AR, AZEB A LA 1Ak i 2
TR LA = B AR I N R s R AE A, PR%E
AR B AT A . el B S AR RES
Fak M A AL R, R A IRA AR
SR . BRSSP R R B I Ok A
K4.5m, FE3m, JE>2m. BEOBOROIAE HEd il
Uk, B8 2 A K A i3 i, A K
TS b EAHC AL, RIREELSA, AR

A BLTIAR RS o A B A B SRR B G e ok
WS FFEADR . WIMNEZB R A RIR A1
FIE B WA AR . DL i) 2 DLIE B 5 TR A 1
FHXTF e TR IR AL b 75 ST B EL A 5 o

I o Rk A A [X A0 TR (SR TR ) 5
R (FEPER) ek A EEREZ —, AiE 25
AR MR, FERD B, E
B HLIX 3 A AR B AR AL A 2. o, AR
WZHUESTItE KA, DRURIRERS, FEE
AR N A RS ok LA, 2 [E) R ER A AR T T
SEHEET . B SZHAAE b A A R I b DX LR A
FUIR RN, — o R B8 bk s, K
REE A B G RUR AR F e X A e = 4
EW i) JE A i 88 1L B AE 5 A, R DA R
B R OO LR, LA A0 I A,
PRI I 2 LA AR e A Ak XD o IR S, X s
AR TFEW [ FINE [ 1 2 18 W7 28 1) 52 T Ak
TR, Wik R TR A SRR T B T i
W, REMEEREERAEN. Hit, &5
L SIORE AL A (1 A8 1) 2 1A 55 S 0 W 245 A, T
T B W LT (IR AL 1 LT LA B 5 i £ 4
i (FBREE, 2007) .

2 EHARAA TR

AE B4 2 T A I GO A0 A T I JiL Y 7 R
BRI IS RO TR O R PR S I 7 X ey

A womm [0 Ba
+ N °P5 ‘l:f
(b) D ER TN oay
BENE IR )
BREMKA ALl
+ BE 5
(¢) EXR
BREMKE
FHRE 0 5 T

2 EBEAE R A A A SN R BRI A A SRR TP (s, 2004)

Fig. 2 Schematic diagrams illustrating possible magma evolution by the recorded plagioclase textures in quartz-diorite

enclave in Putuo granitic complex (after Xie et al, 2004 )
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Fig. 3 The genetic mechanism of magma mingling — layered

magma chamber convection
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Fig. 4 The mingling mechanism of deep mafic magma

injecting into shallow magma chamber along extension structure
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