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Abstract
diorite enclave at Putuo, Zhejiang Province: normally zoned plagioclase, sieve-textured plagioclase and “reverse-zoned” plagioclase.
Based on the evidences from the components and textures of the plagioclase, the following scenario about the magma evolution is
tentatively suggested. The initial basic magma in the deeper chamber injected into the host acid magma,in which the crystallization of

Three types of plagioclases with distinct zoning texture have been recognized from the recent investigation of the quartz-

oligoclase had already started. Then the sieve texture was formed after the plagioclases were incorporated into the mafic magma. In the
later stage of the mixing process, the rough-interface was produced between acid plagioclase and melt. In addition, a normal zone was
directly formed from the equilibrium mixing magma as a single crystal or the mantle. By comparing with the special sieved plagioclases
in Pingtan complex, we suggest that the textures and chemical compositions of plagioclases record the features of magma sources and
reflect the history of the magma evolution.

Key words Magma mixing, Quartz-diorite enclave, Plagioclase, Sieve texture, Putuo
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Fig. 1

(a)(b) Simplified geological map of the Putuo granitic complex, ( ¢ ) Sketch map of the quartz-diorite enclave

(fine dots ) in the K-feldspar granite ( crosses ) at Putuo ( drawn based on field observation ).
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P 1e ). B bR KOk g A e L eI — IR A
BB AR A R 5 . AR IR AE B
FARTRIEE AT U-Pb A IS5 R 93.6 £0.4Ma, 2 X I AL
JFASR TG SRR B A = AR 2002 ).

SO ER ey Sl S EAR R B BN b YA YA
P, AR R R W AR R 7 A 4% K A stk A )
(65% ~75% ), B KA B4, 10 DA% 7 X0 RBHE
AL 8% ), A WL E, WA An A2 20% ~35% ; A%
(20% ~25% ), HIE, ZRIETRAMERZ 5 CH i
T RRL R s BREE T ) ARG, F R R R 2% ~
5% ) RARD BB N A, B4 mT U B 66 S o7 B A ik
o AAE LT MR, R R R &R,
KA ARG,

FER AR LA S N TR T B A A S T
A 80% , AR W K2 10% , B K A MR 4 24 5
10% ; HAPsEEm LI MAING R, BRI, JLF

F1 ERUEFHEARENEMARNKREELSESTHIE

ST M RHE AR AT R R, KK /N T 1 mm,
BIWBEA SN 2 ~3 mm AT RBRL.. AINAZ 2R
JER QTGN {IE0RE, F AU & AL A9 404K ( Baxter
et al, 2002 ) 2 FYOR R R AER, A — BB AN T 1 mm,
AW RGeS RN R AR/ SR AR R, 5%
FA R LIS SOR I RIE AR R R, FH A R R0
Ok, R R T ACE 3K o Sk B IR 45 4 N AH A 1 I
RBAT MR 1A A K SRR . A B R ) 2
BRI AT A RS A BRI A 2 R A IR, TR R AR N
ST RLAC I Wyllie, 1962 ).

F 1 HI T RS S ORI AL R B R R T LR
1 45 MR AL 22500 , 0 AR AE B 8 0 DR B L R 1) B3 AR
B A 22 5 AR Si0, B ik 60wt. % AE45( AL Oy > 17wt
% ), T AL A Si0, B mWZR 75w, % G AR 248
B EE A SRR R R R, IN KA B TSIt A R EARA
HH A/NKC {HEBE/NT 1,8 TR el 85 40 Fos A .

Table 1  The whole rock chemical composition of the K-feldspar granite and quartz diorite enclave at Putuo
Si0, Ti0, ALO; Fe,0;,  FeO  MnO  MgO0  CaO  Na,O  K,0 P05  Loss  Total A.R.  A/NKC
. 77.10 0.06 12.25 0.73 0.43 0.10 0.08 0.54 3.84  4.76 0.00 0.40 99.18 5.105 0.982
i 76.50 0.10 12.38 0.63 0.12 0.03 0.24 0.39 4.00 4.71 0.04 0.04 99.98 5.291 0.998
fifk 60.52 0.69 17.20 2.93 2.49 0.16 1.95 4.90 4.74 2.36 0.38 1.66 100.29 1.947 0.888
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15KV, B 10nA, HRBE AR < Lwm, BT 0032 8504 #1 1F
177 ZAF Ab3 R85 M8 F fbn e 35 o 25 B R br i R
BB PIbReE , Sio, fff K A ARkE, e m R AN A
FikEe T 2 B RHCA T AL AR L, SR A B AL
Wik AH A MO Bk, B H T3 A 0 Mg T —4ak
WA, 21T T REME R AT, SUFEZY 8 pm,

3 FHRANERESRAFAIE

RHATEAR X AN K B AR 9 28 i), E mT LA
AT R AR NN BB AT HRET UM LT T 4s
R R Al AT AL I, SO AR R ] — 2
530 =2 R N EEVERH AT I IE W PN R A AR
FHATIY SO RHAT LLR A LAREHS AT

TE 8 W RHE A A T N A R o e i I — 28 4
b A BHC AT 70% ), BERT LABE S 18 s AFAE( R A2 254 500
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(An25 ~29% ), \ Na JCR T4 A7 B v Al LIE (& 2d),
L NafH A BEE NIRRT IR B Na B &) iR
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x2 ERARAKESEFEHMKAEEFRIHS
Table 2 Electron-microprobe compositions of plagioclase from the quartz-diorite enclave at Putuo

AP (wi% )

s 53 41473 ( mole% )

Si0, Al, O FeO = CaO Na, O K,0 BaO Total An Ab Or

TR PR ARHR A EION 2 AR B 51 1 )

b (E) 50.49 32.73 0.54 14.50 2.74 0.08 0.09 101.18 74.14 25.35 0.51
51.81 29.98 0.36 13.53 3.37 0.13 - 99.20 68.36 30.83 0.81
50. 44 31.76 0.61 14.17 3.35 0.09 - 100. 42 69.70 29.80 0.51
51.48 31.11 0.52 13.91 3.14 0.12 - 100.27 70.51 28.76 0.73
51.95 30.50 0.48 12.97 3.87 0.12 0.12 100. 02 64.47 34.80 0.73
52.81 28.90 0.58 12.34 4.03 0.18 - 98.84 62.14 36.78 1.08
55.56 28.00 0.52 9.78 5.51 0.19 0.21 99.77 48.96 49.90 1.14
52.77 31.47 0.54 13.64 3.75 0.09 0.08 102.34 66.39 33.07 0.53
46.45 29.83 0.64 13.11 3.43 0.12 - 93.58 67.36 31.90 0.74
63.02 23.83 0.24 5.24 7.95 0.47 0.11 100. 86 25.96 71.25 2.80
56.40 27.08 0.58 9.77 5.39 0.21 - 99.42 49.45 49.31 1.24
55.33 28.27 0.39 10.43 5.66 0.24 0.01 100. 33 49.76 48.88 1.36
53.50 29.81 0.49 12.49 3.89 0.13 0.13 100.42 63.46 35.77 0.77
53.70 29.77 0.38 11.67 4.71 0.17 - 100.39 57.24 41.77 0.99
54.11 29.16 0.34 11.41 4.66 0.16 0.07 99.90 56.97 42.10 0.92
54.41 29.01 0.24 11.21 5.00 0.22 - 100. 09 54.63 44.07 1.29
56.42 28.31 0.28 10.22 5.50 0.24 - 100. 97 49.95 48.67 1.38
56.46 27.56 0.32 9.23 5.92 0.28 0 99.78 45.50 52.85 1.65
56.73 27.01 0.41 8.47 6.31 0.28 0.22 99.43 41.89 56.49 1.62
59.71 25.39 0.22 7.27 6.95 0.36 - 99.90 35.84 62.02 2.14
59.76 24.98 0.23 5.99 8.20 0.44 0.13 99.72 28.08 69.49 2.43
61.89 24.33 0.23 5.68 8.21 0.44 0.11 100. 89 26.97 70.52 2.51
62.42 22.85 0.13 4.66 7.58 0.64 0.02 98.30 24.34 71.69 3.97
64.41 22.41 0.13 3.33 8.86 0.73 0.02 99.91 16.47 79.24 4.28
63.55 22.28 0.17 2.91 9.18 0.75 - 98.82 14.25 81.40 4.35
64.93 22.23 0.10 3.73 8.44 0.53 - 99.96 18.99 77.79 3.22
64.15 21.37 0.07 3.73 9.11 0.21 - 98. 65 18.23 80.52 1.25
63.62 21.57 0.09 3.31 9.28 0.24 - 98.10 16.24 82.38 1.38

HG(F)  66.22 21.72 0.06 2.67 9.76 0.26 - 100. 68 12.93 85.58 1.49

R A

HHG-H

i (G) 62,60 23.16 0.11 4.58 8.70 0.33 0.11 99. 60 22.10 76.00 1.90
61.90 23.50 0.07 5.11 8.48 0.56 0.11 99.73 24.19 72.65 3.16
61.80 24.31 0.23 5.06 8.14 0.57 0.01 100. 11 24.72 71.98 3.30
62.61 22.37 0.21 4.90 8.77 0.57 0.09 99.50 22.84 74.01 3.15
61.84 23.06 0.15 4.84 8.61 0.58 0.11 99.21 22.94 73.78 3.29
61.46 23.73 0.31 5.06 8.29 0.52 0.03 99.40 24.45 72.55 3.00
61.93 23.87 0.28 4.98 8.48 0.47 0.09 100. 09 23.82 73.51 2.67
61.81 23.59 0.28 4.66 8.67 0.50 - 99.52 22.24 74.93 2.84
61.27 23.75 0.22 4.88 8.26 0.47 0.15 99.10 23.95 73.31 2.75
61.45 23.52 0.07 4.96 8.60 0.51 0.07 99.20 23.49 73.66 2.85
61.22 23.73 0.13 4.93 8.37 0.55 0.28 99.22 23.77 73.07 3.16
63.08 23.57 0.17 4.72 7.97 0.27 0.10 99.89 24.23 74.11 1.66
61.97 23.13 0.25 5.15 8.28 0.53 0.22 99.51 24.79 72.15 3.06
60. 26 24.92 0.25 5.51 7.73 0.57 - 99.25 27.30 69.32 3.38

ZH(L) 62.02 22.60 0.12 4.93 8.56 0.53 0.10 98. 88 23.40 73.58 3.02
53.96 28.88 0.66 11.50 4.79 0.15 - 99.97 56.53 42.58 0.89
56.09 27.60 0.56 10. 62 4.95 0.16 0.15 100. 14 53.73 45.30 0.98
55.70 27.30 0.47 10. 54 5.78 0.17 - 99.96 49.73 49.33 0.95
55.75 27.12 0.43 10. 06 5.68 0.20 0.15 99.38 48.90 49.96 1.13
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gR2
Continued Table 2
A (wi% ) Yt 53 41453 ( mole% )
Si0, Al, 04 FeO * CaO Na, O K,0 BaO Total An Ab Or
57.08 26.43 0.32 9.45 6.24 0.22 0.08 99.81 44.97 53.80 1.23
57.95 26.06 0.22 8.18 6.86 0.24 0.11 99.77 39.17 59.44 1.38
60.97 24.86 0.09 5.59 7.35 0.35 0.17 99.38 28.93 68.92 2.16
61.00 24.76 0.21 6.02 8.38 0.37 0.10 100. 84 27.85 70.13 2.02
63.27 22.74 0.20 3.91 8.75 0.46 0.10 99.49 19.27 78.03 2.70
61.71 24.14 0.20 4.82 8.27 0.39 - 99.52 23.78 73.91 2.31
61.79 23.95 0.18 4.88 8.68 0.44 0.03 99.96 23.12 74.40 2.48
60. 80 24.87 0.17 4.38 8.52 0.36 0.06 99.15 21.66 76.24 2.11
62.77 22.35 0.02 4.55 9.12 0.36 0.05 99.24 21.19 76. 80 2.01
61.70 23.89 0.07 4.96 8.27 0.37 - 99.24 24.36 73.50 2.15
63.50 22.94 0.25 4.21 8.57 0.37 - 99. 84 20. 87 76.95 2.18
62.06 23.52 0.21 3.76 9.47 0.32 - 99.33 17.65 80.55 1.80
66.42 20.51 0.14 1.99 10.01 0.23 0.10 99.42 9.75 88.93 1.32
66. 88 20.94 - 1.51 9.98 0.21 0.03 99.56 7.64 91.12 1.23
HNZ%(H) 65.41 22.53 0.15 2.49 8.65 0.23 - 99.45 13.51 84.98 1.51
Hm -
(1) 63.08 23.55 0.19 4.73 8.44 0.55 0.08 100. 63 22.90 73.93 3.17
61.07 24.63 0.11 4.34 8.46 0.57 0.14 99.34 21.36 75.32 3.32
59.49 25.17 0.21 6.82 7.49 0.38 - 99.55 32.75 65.07 2.18
60.03 24.61 0.27 5.10 8.36 0.54 0.05 99.00 24.43 72.47 3.10
62.57 23.90 0.18 4.90 8.10 0.50 0.01 100. 16 24.31 72.71 2.97
60.26 24.94 0.21 4.94 8.39 0.52 - 99.26 23.80 73.19 3.01
59.32 24.96 0.38 5.56 8.17 0.52 0.25 99.17 26.52 70.51 2.97
61.10 24.10 0.30 4.89 8.46 0.53 0.05 99.42 23.49 73.49 3.02
61.60 23.60 0.19 4.76 8.57 0.61 0.03 99.37 22.69 73.86 3.45
60.91 23.61 0.37 5.30 8.48 0.48 0.07 99.22 24.98 72.31 2.70
62.32 23.55 0.19 4.67 8.56 0.48 0.11 99.89 22.51 74.74 2.75
ZHR(M) 62.63 23.55 0.21 4.47 7.99 0.43 0.14 99.45 22.99 74.40 2.61
55.61 27.27 0.27 10.12 5.81 0.17 0.08 99.38 48.58 50.44 0.98
56.12 27.52 0.24 9.58 5.59 0.19 - 99.27 48.09 50.77 1.14
58.27 26.15 0.30 8.71 6.73 0.20 0.17 100. 55 41.25 57.62 1.13
58.94 25.70 0.24 8.07 6.18 0.21 - 99.37 41.36 57.36 1.28
59.81 25.25 0.11 7.10 7.52 0.19 0.03 100. 04 33.92 64.98 1.10
62.48 23.41 0.23 5.57 8.40 0.32 0.16 100. 57 26.34 71.85 1.82
61.63 23.93 0.13 5.43 8.36 0.36 0.07 99.93 25.86 72.08 2.06
60. 35 24.50 0.21 5.27 8.40 0.37 0.18 99.30 25.19 72.70 2.11
63.18 22.90 0.20 3.68 9.16 0.39 0.18 99.71 17.77 80. 00 2.23
61.49 24.75 0.24 4.76 8.39 0.35 0.11 100. 10 23.39 74.55 2.06
63.42 22.62 0.21 3.97 9.27 0.51 0.18 100. 21 18.62 78.57 2.82
L)) 67.34 19.79 0.06 1.31 10.29 0.25 - 99.04 6.47 92.04 1.49
HIGFLEm KA
Jee=a | 52.64 29.62 0.38 12.19 4.36 0.13 0.02 99.34 60.30 38.94 0.76
2 64.71 18.08 0.19 0.08 0.70 12.53 0.54 96. 82 0.51 7.80 91.69
3 62.86 23.31 0.28 5.05 8.50 0.42 0.02 100.43 24.17 73.46 2.38
4 51.68 29.75 0.47 14.05 3.51 0.10 0.00 99.56 68.52 30.90 0.58
5 61.70 23.43 0.32 4.94 8.68 0.53 0.04 99. 64 23.23 73.78 2.99
6 55.16 27.87 0.39 9.54 5.55 0.23 0.06 98.79 48.07 50.57 1.36
7 64.71 22.17 0.26 3.21 9.39 0.61 0.12 100. 45 15.34 81.19 3.47
8 60.27 23.97 0.33 5.15 8.37 0.49 0.03 98. 60 24.68 72.50 2.81
9 60. 85 24.39 0.21 6.26 7.34 0.38 0.08 99.51 31.37 66.37 2.26
10 56. 64 27.51 0.42 9.23 6.29 0.25 0.10 100. 43 44.20 54.39 1.40

I :FeO ™ Fnath; - ARTHRMR.
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B2 FEA SRR T AR i I H 3R RH A BT BUS PR a )b A Ca \Na JEER MR ¢ ) d );
a 22 T AFR IO E)BIIZF R An% 22461 b K04 a B HE IR BT B P13
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Fig.2 Back-scattered electron images ( BSE ) and Ca, Na distribution maps of normally zoned plagioclase in the quartz-

diorite enclave at Putuo. Relative concentrations of Ca and Na are indicated with the color scales in the figures ¢ and d.
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Fig.3 Element distribution patterns and compositional variations of plagioclase with oligoclase core in the quartz diorite at

Putuo. Relative concentrations of Ca and Na are indicated with the color scales in the figures a and b.
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Fig.4 (a) Microphotographs of sieved plagioclase from the

quartz-diorite enclave at Putuo ( polar-crossed ); ( b )( ¢ )
Back-scattered electron images ( BSE ) of the sieved

plagioclase phase
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Fig.5 Schematic phase diagram for the binary system Ab-An showing the formation of the plagioclase in the quartz diorite at

Putuo ( modified after Castro, 1999 )
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Fig. 6

plagioclase textures in quartz-diorite enclave at Putuo have formed
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Fig.7 Simplified diagram illustrating the magma evolution of the quartz-diorite enclave at Putuo

MIRHCA . BIRSC TR TR W], EAETE A IR Y
SV FE Sk, T REANER 1 P IR 2R SR U VA A S P S B P 47
TEo BATERG N B BEIRA 1R A A i B3 ] RE 51
AR .

4.3 RKAETEHNEREARTRE

T PR B e R b A S DN BT A R A 45
PRI B HE R R T, 2 B E B A AR A T DL B TR
B TGS AR, R R AR T A% 3 = 85 1 4 /N )
FRTH I 5 GO, G LAY 38 AR A R S Bl R A, R 2 1
A ERRMEAHE 25 i R ARV A T A R TETR B B
[ BEHE ARG 2 2 TR il i A R A AR A A ) i
PERH AT AR AT DIRTRAL L I 25 2 R 1
T2 SAE T ) [ R FLAG T 2 SR 5 A 1 Y
FAIEC AR 45,1999 ). Il A XAFTEA IR G E R
BEIMIIY . Weibe( 1996 )TAA HaME 2 5 0 A B R VAL 1
Herf ATREA PR O A A — 2 M R R R TEAR, 5
U I SRR A ML )2, o Y U D
AEOLR 2T BN ZE 22 I BOIRA AR . A X PR 1Y
PRRKT RS H T i AR A AR . AR
AR g R RSty T G kT, (ELHG PP A R B A AN
PRI R T A, B TR R IR A A IR L — i P
Hir.

25 L RTIR AR AR A IR B T T LR =Bt
(E7):

S— B, TR RS2 B8R K 8 1 Z I T
ok, B R ) A BIRRYE A b, 5 BRI A
KRS M —E WWHIHRR G A I . TR I h 4 Fp s
YA T RERRAEIR 5 A SR U E B A i RHC A T 2 .

SN AR I BT R R, B A R B RRPE RS A
mnfA, AP IEABR G B A K 2, R & A 3 R
BRI BB A —E RIS, TR PR A7 4 TS5 o3

ANV PRI PR A R, DT B 1 R ) B LA 3

BE T, Ji] LA PR Ak 22 45, T2 JCIE 3 B8 R A B AR
an A AL FEAEAZ R T L, AR 9 BIUE KA 2 PR B T i L
R o

F=BrBe EEIR T BA B RO R
o TR B REERARTE , IR B8, e T
JEAS T ) BV A SR A R S T AR IR IR AT T IR M3
HHAT S BEERYE ARG AW R ARG, &
PRAIAE ST EAWTAZ AL 07 B SR B AR T R 5R0%
B BEEAT T W A I F B O TR R T A 2 S
TEOE# FHCA IR, 55 — B BOE sl i FLARBH A 41
AIRHC AP A AL A R SR H, 403 sl i
TCER FIK S5 B A e A A o Bt 7 o

Zi U EIIA B R ME I Z 5, IR SRS 1A
HH BRI BT LA FOR RE WL B 5L A B ko (HZ
AR T 14T 5 A TV A W B Sk, A S AR Y
AR B PR, T AHEDT I BE 5 ) TR T REAT SRk
HKITTAE o

5 &5

(B PEAA RN AR T i RHR A S T AR X
K T 2 WA R IR TR A I O 45 Y BE A
AR RN S H R, AT R RS AR [ A TR A
AHPARGE KR IR o BB T DAY LT L,
ARHRAT AT LA by e S Al s B9 AT SEUE S

2 RE A A A S TC 2L o3, HEPE R M5 2 4% A B
H EE BRI ) T P M A iy . BEPE IR TR
HKZ I8 B AR AR A AR T s A AR K 224k
ARDCRAR EIRMEE I T AL, FE A A X A, K2
B B Aok AR B 9K, BA R R o

(3)F 7)™ A= b B A o BT LA At T[] 39 1



WEF: WALREREERTHEENRRE
Fe il LR A SIS AR A I 16 AT DA S ik S P B 3 2

Or AN AR LT S A e an SR R (] — il IR AR
G R rE o AR DR ROR W AE: 3 7T f9  Sk | BEME A 9K T
RERAEGIRHE ARRME A I s h R ARG IR A Z R B
PR AL RS o A A i AR By a9 2 AT A
U7/ 8

Brgt RO R R BN SR X AR TS T
THE SR, RS b TS bR LI T T R AR T DL L
L WA o g Ak e Bt 0 R o A R S, MR TR R
.

References

Anderson U B, Eklund O. 1994. Cellular plagioclase intergrowths as a
result of crystal-magma mixing in the Proterozoic A land Rapakivi
batholith, SW Finland. Contrib. Mineral. Petrol. , 117:124 - 136

Bateman R. 1995. The interplay between crystallization, replenishment
and hybridization in large felsic magma chambers. Earth Science
Reviews, 39: 91 - 106

Baxter S, Feely M. 2002. Magma mixing and mingling textures in
granitoids: examples from the Galway Granite, Connemara, Ireland.
Mineralogy and Petrology, 76 :63 —74

Bogoch R, Avigad D, Weissbrod T. 2002. Geochemistry of the quartz
diorite-granite association, Roded area, southern Israel. Journal of
African Earth Sciences, 35:50 - 60

Castro A, Stephens W E. 1992. Amphibole polycrystalline clots in cale-
alkaline granitic rocks and their enclaves. Can. Mineral. , 30:1093
-1112

Castro A, Patifio Douce A E, Corretg LG, de la Rosa JD, El-Biad M, El-
Hmidi H. 1999. Origin of peraluminous granites and granodiorites,
Iberian massif, Spain: An experimental test of granite petrogenesis.

135: 255 -276

Plagioclase morphologies in assimilation experiments:

Contrib. Mineral. Petrol. ,
Castro A. 2001.

Implications for disequilibrium melting in the generation of

granodiorite rocks. Mineralogy and Petrology, 71:31 —49

Chen X M, Tan Q Q, Zhao G T. 2002. Plagioclase from the basalt of
Okinawa Trough and its petrogenesis significance. Acta Petrologica
Sinica, 18(4 ): 482 —488 ( in Chinese with English abstract )

Chen X M, Zhao L. Z, Lu JJ, Liu CS, Wang D. 1999. A comparative
study of the feldspar from two types of acid volcanic-intrusive
complexes in Tonglu and Xiangshan areas. Acta Petrologica Sinica,
15(2): 279 -285 ( in Chinese with English abstract )

Cole ] W, Gamble J A, Burt R M, Carrol L D, Shelley D. 2001. Mixing
and mingling in the evolution of andesite-dacite magmas; evidence
from co-magmatic plutonic enclaves, Taupo Volcanic Zone, New
Zealand. Lithos, 59:25 —46

Dlemos R S. 1996. Mixing between granitic and dioritic crystal mushes,
Guernsey, Channel Islands, UK. Lithos, 38:233 —257

Dong C W, Xu X S, Chen X M, Zhou X M. 1997. Mineralogical record
of crystallization process of Pingtan hornblende gabbro, Fujian.
ACTA Mineralogical Sinica, 17:285 —=290 ( in Chinese with English

abstract )

Wk BARELTRTARE &

Rrs ¥tk 1407

Dong C W, Li W X, Chen X M, Xu X S, Zhou X M. 1998. Late
Mesozoic magma mixing in the southeast area of Fujian: petrological
record of Pingtan igneous complexes. Progress in Natural Science. 8
(5):581 =586 ( in Chinese )

Eichelberger J C.
Nature, 275:21 -27

Hibbard M J. 1981. The magma mixing origin of mantled feldspars.
Contrib. Mineral. Petrol. , 76:158 —170

Izbekov P V, Eichelberger J C, Patino L. C, Vogel T A, Ivanov B V.

2002. Calcic cores of plagioclase phenocrysts in andesite from

1978. Andesitic volcanism and crustal evolution.

Karymsky volcamo:
replenishement. Geology, 30( 9 ): 799 - 802
Janougek V J, Braithwaite C JR, Bowes D R, Gerdes A. 2004. Magma-

mixing in the genesis of Hercynian calc-alkaline granitoids: an

Evidence for rapid introduction by basaltic

integrated petrographic and geochemical study of the S zava

intrusion, Central Bohemian Pluton, Czech Pepublic. Lithos, 78:
67 -99

Kuhn TS.

International Encyclopedia of Unified Science ( vol. 2, no. 2 ),

1970. The structure of scientific revolutions ( 2d ed. ).

Chicago, University of Chicago Press, 310p.
Kugu G G, Floyd P A. 2001.
evidence for magma mingling in the Saraykent volcanics. Lithos,56:
207 -230
Li W X, Dong C W, Zhou X M. 1999. Plagioclase xenocryst and magma

Acta Petrologica

Mineral compositional and textural

mingling in Pingtan and Zhangzhou Complexs.
Sinica, 15(2): 286 =290 ( in Chinese with English abstract )

Murphy M D, Sparks R S, Barclay J, Carroll M R, Brewer T S. 2002.
Remobilization of andesite magma by intrusion of mafic magma at
Soufriere Hills volcano, Montserrat, West Indies. J. Petrology, 41:
21 -42

Qiu J S, Wang D Z and Shen W Z. 2002. Late-Mesozoic A-type granite
in the coast area of Zhejiang and Fujian Province. In: Wang D Z and
Zhou X M ( ed ).
volcanic-intruded complex and crustal evolution.
Press, 160 —173.( in Chinese )

Snyder D, Crambes C, Tait S, Wiebe R A. 1997. Magma mingle in
dikes and sills. J. Geol. , 105:75 - 86

Tegner C. 1997. Iron in plagioclase as a monitor of differentiation of the

, 128:45 -51

Tsuchiyama A. 1985. Dissolution kinetics of plagioclase in the melt of the

The petrogenesis of Late-Mesozoic granitic

Beijing: Science

Skaergaard intrusion. Contrib. Mineral. Petrol.

system diopside-albite-anorthite, and origin of dusty plagioclase in
,89:1-16
Vance J A. 1962. Zoning in igneous plagioclase: normal and oscillatory

zoning. Am. Jour. Sci. ,260:746 - 760

andesites. Contrib. Mineral. Petrol.

Vance J A. 1965. Zoning in igneous plagioclase: patchy zoning. J.
Geol. , 73: 636 - 651
Vernon R H. 1990. Crystallisation and hybridism in microgranitoid

enclave magmas:
(BI1): 17849 - 17859
Wiebe R A. 1996. Mafic silicic layered intrusions: the role of basaltic

microstructural evidence. J. Geophys. Res., 95

Injections on magmatic processes and the evolution of silicic magma
chamber. Transactions of the Royal Society of Edinburgh: Earth
Sciences,87: 233 —242

Wilcox R E. 1999. Ideas of magma mixing: history of a struggle for
acceptance. J. Geol., 107:421 —-432

Wyllie P J, Cox K G,Biggar G M. 1962. The habit of apatite in synthetic



1408

systems and igneous rocks. J. Petrology,3( 2 ): 238 —243

Zhou X R, Wang F Z. 1987. Physics and chemistry of the rocks. Henan:
Henan Science and Technology Press, 191 =197 ( in Chinese )

Zhu Y F. 1994. Petrological significance of zoned plagioclase in Eldjurti
granite and mafic microgranular enclaves, North Caucasus, Russia.
Chinese Journal of Geochemistry, 13(2): 142 — 154

Zhu Y F. 1995. Plagioclase phenocrysts from Eldjurti granite and mafic
microgranuclar enclave. Acta Scientiarum Naturalium, Universitatis

Pekinensis, 31( 3 ): 366 =372 (in Chinese )

B 3L 5 2 S0k

WA/ INBR TR S BT 2002, IR R A RH A BEIT A A
B AR, 18(4):482 - 488

/N G B S, TG, 1999, A 7 AN AR Ll 79 2 R 1 K -
BRAZCETRA X ICISR. Sa5HR,15(2):279 -285

B FAR 2004, 2006 )

Acta Petrologica Sinica

WAL, RN, /NI AR A A BT RS, 1998, [ AR R I P A AU
FARGVE PR KON AE 18 A =, BBk e, 8
(5):581 -586

FALTT AR A e /NI BT R, 1997, AR S A NV K A 45 i
BT YEiest. 75k, 173 ):285 -290

2R, FAL T BT R. 1999, VR RN N VR A A A A
T ERIRGVER. AA%R, 15(2): 286 -290

SR LTEN, FAEE. 2002, Wil M bR AR A ARG RS L
g, R RAEE . P ER R AR Tl - B A
FeAr A T e L. JEET B R, 160 - 173

JAH#E, EAIE. 1987, A AYEb. WRg i pg R R o,
191 - 197

RIKUE. 1995, SRARVT IR AL b B4 S o €0, fORE A3 4 v ) ARG A B
fm. JEEUR AR ARREM ) ,31( 3 ):366 372



