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Table 1 Major-element compositions of starting material (in percentage)

B | S0, | Ti0; | ALO; |Fe05° | FeO- | MnO | MgO | CaO | NaO | K0 | BERE | AR

LIHEEY  64.89 0.52 15.12 4.54
VIt B RS  64.92 0.58 15.75 3.23

0.07 1. 64 3.41 3. 86 3.08 1.24 98. 37
0. 08 1.49 3.68 4.26 2. 87 96. 86

HZROBY. RRERNKE, A ERTRER M XRF 0 SR W . £ 5 NSRS (F 200 B)#E 1 250 CTFHEH 30
min JGFE KGR MR —mBH, KEBTRMAM 4 EPMASH . S BFERT VHBOBRB E-THELRD, 5 SRWHY’

—3;Fe 03 * Fl FeO* 435 L Fe, Os 1 FeO #nm i £ 8k
Hh #iE BEYE B 4 B &2 500 MPa~2 000 MPa, 650
C~750 C(£2), LB EAERBRESN RE
srEBOHE . S E B 250 CL,IFMEIR 0.5 h A
ARSI, R G R ERE M MR, FRIR
HFF60 C/h, ATHIEFMAEL 250 CTRFRE
SRR, AR MK MIFRT 1 250 CHE
& 30 min 5 KHIER B FTRERALRK =N
H—m3s, K TR IMERSRAREK N K
ARERUTRERAN-B(XR D, BN GZEXRE
TEL4FEE2EMRE., SHEWIHEESRGTH
R KB T AF A AP 45 58 B 45 BT 75 i 1R B BT
B SRR K AR IR e 1) B ok i R IR R
TY-BAEZR R L T#. XREBFRR
FE W E IR AT B AE 70 h LB, 505 9 b iR e I
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Experimental conditions and phase compositions of
products

Table 2

LK | BE KA | EiRs | FKE LY
#we| /C /MPa | [8/h /% F A8 21 1%
1 650 500 72 3.1 Amp, Gl
4 700 500 70 5.7 Amp, Gl
5 725 500 80 3.1 Amp, Gl
6 750 500 72 3.1 Amp, Gl
7 675 500 80 6.4 Amp, Pl, Bt, Gl
8 675 1000 72 7.0 Amp, Pl, Bt, Gl
9 675 2 000 32 7.3 Amp, Mus, Gl

H:Amp. ARG ; PLAHKE; GL BB B. BE5H; Mus. HA
R KERVBYNBERESIRWMKERTSHMERN

KRR BEH A, B REMRCEMET
HEAT TR AN A AR 2 AR, R IR 7E P B BL 2 B s 3R 1k
EMRIMT R ¥ H X E R LR ERN EPMA-
1600 B T4 E AR T =R B MEMERILE
HB . &G R mERIE 25 kV, BH 10
nA, T YR HREE 3 mm~10 mm, B 354 953K 5
HB 10 mm~20 mm,
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M = e A R (£ 2) A I, 7 500
MPa FE H RUKBRB &G T . RE A7 675 CRFF
We&. ARATESKEM. AN ERPHE
HEL,XBEATANAMTRESANEBERS.
FEEF R 500 MPa JBE K 650 CHY,LH 1 FHE
EHRKAGER RUTESKARBMBEST . K&
Bl S RANGETERHBHKBERS.
ERRE R (2000 MPO) 44T, LK 9 il
BTH=E, AMESREFRGTERGE R DR LLE
L EREMEEMEKERENEZHT HEEIH
T M FE AR RN, LR =Y P & SR
AMANANTRTH, HEBEET, TRER
® BN, 7E 650 CT~750 CHLE W, RNk HLHK B
FREKANG M. T REKBMAEREP, BEHN
675 CHEBIAMKAMNLE M. ZHBEKEENE
xR AGANBHERREREEL MW,
2.2 #HKABBT

LTR-UHREKARS L 3. XERKAR
7E KM N B2 FE 1 4% B 2B 500 MPa, 1 000 MPa £ {4
Tamr. BTRERVBAKASEATHRRKA
BA Ab-An-Or (A DATUESEROBKA
H5ERAEPHRNKAR ML, FME Ab M An,
ERHBRKARSE Ab WFERHETERE.EE
BRFRKERBRMIEM, B A S 50 BRI B R
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Table 3 EPMA results of plagioclases in products (in per- .
centage) pg I R R R 3L SO, MR B BR B
A5 ] 071 [o72 [ 07-3 [ 081 [ 082 [ 083 [ 084 £4 TREFVNESBETIRITRAR. w(B)/%
Si0; 62.57 63.09 63.44 62.53 59.87 59.09 63.82 Table 4 Major element compositions of residual melts in
TiO, 0.00 0.00 0,14 0.00 0.08 0.00 2.75 products (in percentage)
Al,O; 22.90 22.41 21.36 22.99 23.96 24,56 20.41 o
. xwe] 1 [ 4 [ s [ 6 [ 7 | 8 | 9
FeO* 0.18 0.24 0.52 014 025 009 162 S0, 71.64 71.64 71.15 68.93 73.64 75,27 72.68
MnO  0.00 0.03 0.02 0.10 0. 00 0.01 0.16 TiO, 0.58 0. 39 0. 49 0.43 0.17 0. 00 0. 47
MgO 0.03 0.02 0.12 0.02 0.02 0.00 0.01 AlO; 15.57 16.96 16.3 16.74 16.54 16.30 17.51
Ca0 471 4.98 4,75 5.35 6.67 6.14 4,82 FeO* 1.56 0.92 0.56 1.74 0.93 0.78 0.69
Na:O 8.96 7.44 827 8.02 7.8 8.23 7.20 MnO 0.00 0.06 0.04 0.04 0.06 0.08 0.05
K:0 0.70 0.92 1.22 1.27 102 117 0.96 MgO 059 0.23 0.04  0.63 0. 1; 0.08  0.09
B 100,05 99.13 99.84 100.42 99.73 99,29 101.75 CaO 2,05 2,34 807 2,98 265 212 1.22
Na;O  3.97 4.03 4.35 5,23 2.65 1.24 3.77
Ab  74.73 69.13 70.90 68.11 64.58 66.64 68.82 KZZO 395 544 302 320 525 413 364
An  21.43 25.25 22,22 24.79 29.9 27.13 25.14 B 9762 930 98.41 9578 90.56 86.14 89,41
Or 3.84 5.62 6. 88 7.10 5.51 6.23 6. 04 &I%ﬁ?ﬁk%@ﬁ%#ﬁ%%%ﬁﬁﬁﬁ(5~7 /}\‘.‘%yi&‘,ﬁ)’
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Fig. 2 The relationship between composition of plagio- Fo FeQ/(FeO+MgO) (b) B w(SiO,) 8 4 X B (%

clase (An) and pressure (P)
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versus w(SiO;)



Bk L1y

EA#E AERETERNKIEENRRK AR

o 25 N 25

HEABARMN ARMERAEX, W5 HEY i
ABERERTEED, P, BABKEN
(Na, O+ K, O—CaO)E VI A Y 7= A BIE & 7
MWK, X RATRE R FARMMKARSE Ab
M# An SEHH.

BASHEERTRROTYERAEELWH, KSR
HIE BB R IR R R K O A REE. ERER
AR AR S5 R L B T ) 1 L 45 & e B R
O3 An Ay 5 0m .

3.2 MEEMKAWEG R, RAHK D SO, §RE

3

3.1

MBS, BROREFRERMFRL. KEEW

HLHEEMKA D An SN, REBEY
SIO, FR¥EM. AXWPLLRPTTEN, NE&
TERAB LA LN RBUGETE— S RE EHH
KEBFMHTFTREMNABCZEMBKAET Y
) m g am el T LUE B A RIER B K.

% %

FEAE RN B R ep e BT Y R AN G

S & 0k

[1] LonghiJ,Fram M S, Auwera ] V, etal. Pressure effects, kinetics, and rheology of anorthositic and related magmas[ ] ]. American Mineral-
ogist,1993,78:1 016-1 030.

[2] Sisson T W,Grove T L. Experimental investigations of the role of H;O in calc-alkaline differentiation and subduction zone magmatic arcs
from basalt at Galunggung, Indonesia[ J]. Nature,1993a.391.883-886.

[3] Johannes W. Melting of plagioclase in the system Ab-An-H,O and Qz-Ab-An-H;O at PH;O=75 kbar,an equilibrium problem[]]. Contrib
Mineral Petrol,1978,66:264-303.

[4] Panjasawatwong Y,Danyushevsky . V,Crawford A J, ef al. An experimental study of the effect of melt composition on plagioclase-melt
equilibria at 5 and 10 kbar:inplications for the origin of magmatic hogh-An plagioclase[J]. Contrib Mineral petrol,1995,118:420-432.

[5] Takagi D,Sato H,Nakagawa M., Experimental study of a low-alkali tholeiite at 1-5 kbar:optimal condition for the crystallization of high-
An plagioclase in hydrous tholeiite[ J]. Contrib Mineral Petrol,2005,149.527-540.

6] Housh T B, Luhr J F. Plagioclase-melting equilibria in hydrous systems[ ]]. American Mineralogist,1991,76.477-492,

(7] JBEIF, 5. MR WD X — MR B 2 8 A R IE R RS T]. 8/ . 1990,10(1) - 52-60.

(8] REI¥,EH¥,BmTH ANESANTIREERITFI]. BT HFEHFK,2007,26(1) :57-66.

(9] HEY. FEAB/KR A BIEKANFEREMMERAFBEID]. hERFREHR AR, 2007

[10] B4, EHRLARAN % FESEETREASRERITI]. Bk H#,1996,25(3) :205-220.

[11] Brugger C R,Johnston A D,Cashman K V. Phase relations in silic systems at one-atmosphere pressure[ ]]. Contrib Mineral petrol, 2003,
146 :356-369.

[12] Frost B R,Barnes C G,Collins W J, et al. A geochemical classification for granitic rocks[J]. Jounral of Petrology,2001,42(11):2 033-

2 048.

EXPERIMENTAL STUDY ON CRYSTALLIZATION OF
PLAGIOCLASES FROM A GRANODIORITIC MELT
AT HIGH TEMPERATURE AND HIGH PRESSURE

XIA Wei-ben!'?, TANG Hong-feng', ZHU Cheng-ming’

1. Laboratory for Study of the Earth's Interior and Geo fluids , Institute of Geochemistry ,
Chinese Academy of Sciences ,Guiyang 550002,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100049,China

Abstract: The results of crystallization experiments of a granodioritic melt, at conditions of 500
MPa~2 000 MPa, 650 C~750 C and H,O-unsaturated or-saturated, showed that,at 500 MPa
and H,O-saturated, the plagioclases began to crystallize at 675 'C,and that pressure, temperature
and H,O content had obvious impact on the crystallization and composition of plagioclases. The
Si0, contents in residual melt with crystallization of plagioclases were higher than those without
the present of plagioclases. Major element compositions of residual melts after the crystallization
of amphibole, biotite and plagioclase were basically consistent with those of typical A-type gran-
ites,and also nearly close to those of the A-type granites in the region from which the starting
material was collected. Therefore, the preliminary experimental study on the major element com-
positions suggested that the A-type granitic magma in East Junggar could be derived from the
crystallization differentiation of the granodioritic magma in the same region.

Key words: granodioritic melt;plagioclase crystallization; residual melt;experimental study
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