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Fig. 3 Photograph and photomicrographs (b, ¢ and d) of two-mica granite(IV)
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(a) Porphyritic texture in two-mica granite (IV); (b) zoning plagioclase phenocryst and fine grain idiomorphic crystal quartz; (¢ ) perthite

phenocryst, which has a fine grain plagioclase inside ;(d) part of the biotite changed to muscovite. (b) and (c) are photomicrographs in cross-

polarized light; (d) is in polarized light
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Fig. 4 Photomicrograph of fine grain zoning plagioclases in two-micagranite. The fine grain plagioclases show a different

degree albitization on the different crystal faces of the same crystal
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Fig. 5 The systemKAISi,O,—NaAlSi;O4 with H,O at different pressure ( After Qiu Jiaxiang, 1986)
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BEARZEHE AT LIAE A A REAEANTRI X N & AR A AR 43
BIE B A 8K A i — D HD AR
453 EARERENRBEZFYUKAMNERES S

R B 53 #

(1) HiM(4.1~4.279) B uERE S IE
734 0.36 GPa<P,, ,<0.5 GP, RIVHE kA 80K A1 1Y
TE A L4 S AT 22 454, H 4.4 /N5 E
SWIE A KAEIRER G A2 7 1 L2 g i

(2) AR K A ZBEAREE W (B 3a), a0 -
(4.3~4.5.2 75) Fr iR, BE 5 76 1 v J 2 i 2 kK
(1), ANBETEANTR I X N 2 A8 [ AR 73 B3 T8 OB & 2
S, BOHEBR AN TR DX PN [V A 53 125 1 A 7
Alfig.

(3) HIT 4. 3 7RTEEFHARHS A B g i 53
Bro Z&igiE, B RS A A B A K BT
HR R P R B AR R L PRI IR] A BRE A Y A B0
A RS 2 0 b W B AR K

25 L TIR  BEAR AL i 5 B 45 BUK A 2 HAE B
PR A AR AL, R R AR R AR B s 9 H
T UG A i — 20 e A AR 5 2
454 WRELKAWHEEDH

BRSRBAE ity 2% B A S B B E 4 A FE SR 25 R
JE R AR ST B B A B 6 B R 2R 80K A

8 FE 25 0 A, 590 AT LA 43 ARG IS ) S L Bkt
AR JE AR 20 53 35 R T 554

N Py, = 0.43 GPa Y KAISi, Oy—
NaAlSi, O, 2 B ik ZAHE, LL Py, = 0.5 GPa
KAISi, 0,—NaAlSi, O, & R AHE (K 6) MR i i
WIRE TR Py, = 0.43 GPa MAHSCHIE, XA
Py =0.43 GPa FIMIEI 5K 6 40430, BT LT
TS FH L 6 119 S 30 R R0 SEAAE 5 A B b 2 80K A
PEAT BT RS EAR S I AE Py, =0.43 GPa
FHIEL (IS ) R R

(1) BEASRBUK A % b A S Y B i =20 = 80
(L 3.1 7)) FUATAT IR EEAE & 6 FF B cd 2k BEOR i
A E A L) 5 B b i

AN A/ PR AT =20 ¢ 80=ch/hd
H LKA h S0 b SRR DB «, 2 )5 R
53 B TR T B SR WRAHZ T 1 i HE AR B R 4
ARYOEE, HXE R BT ¢ 295k 780°C , A KR
BERr2E TR 2 SR 45 fLEE 1, 24 700°C B, Y&AH B 43
RAHZN o AT BN ILEE 0 E A5 VRO 8ot DA i
W KAISi,04/NaAlSi, 04 =47 : 53(x S AERARFRIY
B ) 284k A KAISi, 0,/NaAlSi, 0, =28 : 72(E SAE
BEARARIARRE ) ¢

P RS S R R RIS Py = 0.5 GPa, B
TR 1, MR B L 0 Gk e e 1 I
ty =700 C B} e .d 1R PN AT 38 R A A R & A J vl
VERIIS 6 th i A 40 E s 4L (KAISE, O/
NaAlSi,0,=28 : 72) ., 4 Or—Ab Fi7EHJ ¥4 Ab—
Or—Q BAR R TR A9 Q TEILES S i,
A SUREETr R, AR A A SRR & A7
b, HEEIEFETFE] 1 =780°C , WA 4> 23k « 45,
PR R BB 1 A A S T AT AR 58, o B Y
FIREHAR A A KAISi, 04/ NaAlSi,0,=47 : 53,

(2) i s NS AR Py, = 0.43 GPa B
KAISi;0,—NaAlSi, Oy 4 5 A1 5] (1818 ) 15 i 19 53 B
Bl N AR AE AN ZE BB A T 4R b (B
b R PR M A s R RESE ) (MY TRl 6 I
(4 2 25) BOTELE 29 800°C | %A B X IV 114 2 3¢ SR By
ZH /3 KAISi,04/NaAlSi, 0, =49 : 51 ;345 55 1,4
720°C XY E s K H B KAISi; Og/NaAlSi, Oy
=30 : 70,

455 BEEFLUKAMNNBERDN
HR o S R AR B A ) BT

HIE 6 AT UL, b X0 Y & SR IR (BRAYH)

Bl KA e T 2 0 0 TS R S AR A
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K& (An 1 An—Ab—Or—Q R R H1<5%) i 55 , &
WK 50 7045 P B A A PR A e il R s L0
Al T DA G N ATRLEE (AN B3, BT LA R S
P B JE s Tl R A b SR R R R A R TR (e,)
W) Uh A 2R 0 e 25 R TR BE b s X6 I ) 45
Y ) A I A 53 (o sUTERE AR AR HE5Y KALS, O/
NaAlSi, 0, ) #E S AU P IR KI5 o h i
B E UG OGN VRO R TR (e, ) R A
SR EE ¢, LI R BEBRAIG , J 22 h sSU0R 2 E AB
ME ISR EERE  T L s A B A T R T
R I AR BE

BRI, 4.5.4 /N1 A5 I SE R 28 B B AE 5
BB AT T s & 8 B TR R 29 800°C, 3 A L 4%
WA IR A SR 20 L EE | [RIARE b sSOX I 1 2 K
ZH /3 (KAISi;0,/NaAlSi, 0, =49 : 51) il TR &I
BRI E I T
4.6 HEMNBEXERMST—KBEES

B (P—X)ELESE
4.6.1 Ab—Or—Q—H,0 ZiEESH

HEMSRE X

K 7 ATE Ab—Or—Q—H, 0 &4 b A[FKIE

(S5 RS E5 2k (B HiEi 0.1 GPa F10.5 GPa 4§

Q

K7 A Py o P Ab—Or—Q—H, 0 HIA
(¥ Wyllie, 1976)
Fig. 7 The system NaAlSi,0,—KAISi,0,—Si0,
with H,O at different pressure( After Wyllie, 1976)
M RRTESE L T B AR TRLEE 63

Point M; the minimum on the quartz-feldspar cotectic line

B

HEZELL) ARG O A Ay BT Q (A
L) B AR DXOR R T A AFCIREE R ) B b X, B R
Jif g sk ma e Q WM& sh, FH Q &
pa X, AR B MOS8 7 P
“XTRANFEK AR R ILE LR A M )
4.6.2 An—Ab—Or—Q—H,0 &% Ab—Or—
Q E LR P—X HESHWENX

Kl 8 4 An—Ab—Or—Q—H, 0 RSt Ab—
Or—Q M E s K, 5 & 7 1) Ab—Or—Q—
H,0Z M A 1, An—Ab—Or—Q—H, 0 ZAHE h
A ZAE X558 Q B AR IX AL AR DRI PLOAR}
KA ERIX, =X H38 S A3 48E s B E 5
b M S AENE Q—Or ;AT Q T A5, BI An SNAY
RGP E Q F1 Or Aoy, JH HBEE I A BAH S A
H1 Ab/An (HRARFE E SO E AR Bl H Ab/An
AR R A [ A 5 A Ab  An ARIEDT ) 0 A3 5K
() AR, T AN 2 30 43 s Rl A (R S i LA, i DA
E SRS RIS S MRS R AR A (P—X) 24
Mo TEE BUARMIE R REER N T, A2 H

Q

Ab Qr

& 8 An—Ab—Or—Q—H,0 REFE Ab—Or—Q i LAY
PO AR (P55 h0ias , 5551 AR AR, 1987)

Fig. 8 The projection diagram of the system CaAl, Si, Og—
NaAlSi, 0,—KAISi; 0,—SiO,—H, O on NaAlSi; O;—
KAISi;0,—Si0, system (After Deng Jinfu, 1987#)

M 55 Ab—O0r—Q—H,0 ARG R4 E R RARIRIE S E S8
An—Ab—Or—Q—H, 0 REE A —i PR A —RHO A L85 T
PointM; the minimum on the quartz-feldspar cotectic line of the
system NaAlSi; Og—KAISi; Og—SiO—H, O; Point E: the quartz—
alkali plagioclase—plagioclase eutectic point of the system

CaAl,Si, 0;—NaAlSi, 0, —KAISi, 0,—Si0,—H, 0
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9 Fis +Pyy,0=0.2 GPa TH An—Ab—Or—Q—H,0 &
Gt Ab—Or—Q T R B A (8 piaten 25, 7651
XA, 1987)

Fig. 9 The projection diagram of the system CaAl, Si, Og—
NaAlSi; 0,—KAISi; 0,—Si0,—H, O on NaAlSi; O;—
KAISi, 04—Si0, system at 0.2 GPa ( After Deng Jinfu,
1987)

— MHTH R (TEARBEFE Y, SRR G 1 O 24
YRR A T AN S A 5, T DA B e T O I A R
B o

1 An—Ab—Or—Q—H,0 R4 E Sia
S BT B T U T Ab/An HLLK Py P9
IR, TEKHE Py = 0.2 GPa, JE 5 1) Ab/An {H =
1.8.3.8.5.2.7. 8 B, 73 %t i A AL 285 55 £ A5 (Bl
MR ) R A X (BRI X X)), 1T
W —E TR A B S A Ab/An {H 1Y
AR E R A E AR, B — 2 A Ab/An
15 E S8 AR — 2 BT R ¢ & (T 7E JT
A6 [ 4.5.4 5 FEAHSIEEN, L&l 6 19 e
d JEEIN, AT Ab/Or FUAE AT E 5T 4R % 1
FRMLLN) . HFHIEA R Ab/An {E IR ( H AT
DXYE o & T = B B b ) L E S E Ab B3l (E
R ARSI T Ab 45038 s IR 1 Ab/An {H
HW/NCRXAH A S B )  E S FEZT Ab &
Or 1 Q Bah#e sl (E s~ E R A 9K Ab 4 40/ i
Or Q 3m) . WMdRAfE £ AL E, FAT10T LLHITE
TR Ab/ An {H (FEHEFRRRE) |
4.6.3 tHE L34S E HKRF

IEGNHGTE T UL, E R S5 A 2 (P—X) 24
S BT LVRITE T35 2 B0 LSRR s Py o 58 AT ATEAH

Kb € £ S, RATEF I C 2K M Py, =
0.43GPa, LA K E s 9L 25 f 5 K24 i KAISi, 04/
NaAlSi,0,=30 : 70( WL 4.5.4 /NT7) o &IHLAUF B0
RN R RIS S E S

T HAm EREAER 7 /R Py, =0. 43GPa I
SEEL I L AT B R Py = 0. 43GPa I Ab/
An=oo XN i) An—Ab—Or—Q—H,0 RS # Ab—
Or—Q Tfi_F AR AR 2R, 6 s SEml B £ 2500
K9 FHE AR Ab/An fHI L, SR 545 A [H Ab/
An {EITZe EROMRILSS SO H L B E ES (1 10) .

TR AT AR 20 £ S R AR5 T4 53 KALSi,
0,/NaAlSi,0,=30 : 70( 5%, NaAlSi,0,/KAISi, 0, =70
:30) ,7EE 10 By Ab—Or 31 EAE P 5 {#iNaAlSi, 0,/
KAISi,04 =70 : 30,0 QP £k | Fi A Y 55 NaAlSi, 0,/
KAISi 0, HIEHRS: 70 : 30, %4k QP SRIL4h Sk
2 E\ESWSE L E JE Py, =0.43 GPa B AIfIRIL
g5 ARILSE XTI ) Ab/An EA T 7.8 H e
ZJA], B X B4 A Ab/An AT 7.8 5 oo 22 [H]
(5>7. 8) B FHA

TE AR SE g0 A 2, B e b Ve o 0 )

E1:Ab/An=1.8
E>:Ab/An=3.8
E3:Ab/An=5.2
E4:Ab/An=7.8
Es:Ab/An=oo

Ab P Or
10 7¢ Py =0.43 GPa TH) An—Ab—Or—Q—H,0 &
GETE Ab—Or—Q T _E R h R [R) Ab/An F A
HSLEE R IRER B, By, Ep iz b4l B 4 LY froR
Fig. 10 Connecting line of point E’s of different Ab/An ratio
in the projection diagram of the system CaAl, Si, Oy—
NaAlSi; 0,—KAISi; 0,—SiO,—H, O on NaAlSi; O;—
KAISi; Og—SiO, system at 0.43 GPa, Ep is the eutectic

point to be solved
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AR Ab/An {H=5. 0( ABE & 4 , 1987) , Ab/An
H=7. 8 BYRIAS A A W% 8 T AR o (R A& 5
Jelitdr Ab/An (H I BAKEUE ) . BT LA, AR IR IX A
AR RIS T (RDAE XA R s T S B4 K A 1
) DR DX PR T 1R AR R TR

5 i

51 BESVHHMEEETARMNERKNE

“BE A BE AR IR A K PR A KA,
TR R A A R [ R A S B B T R 2
AW IS NS Tr . A TERTTHIY 4.3~4.5
XX A (AR FEAT S, 7575 % 3 A n) B 2
— BRI IIIE . S T U ) 2 AR R
LV B B Al b e A — A TR B o AT, 5 S X
FEAN R O A TR AR

B DAL R A N BERE  BEARM A B AT (Q) |
RHCAT (PL) FRBEE R A (e 480, AR M X |
ER AT Or)  BETTSEARESAE . B A S ks K, O
A S IS T S VAR B R AR A B
P A B A PFE B IR RLIR, A R R R T I 5
MZEMBRIDEEH . Hora%E SHa B AT A
BB AIE S UE B ATTAS S A B A Bk B i (R
A2 AR AT ) | 2 D I P s B O AR S AR
FEHARYE T WA & KRBT e LK a8 T 4.1 15T
LAY PI+Q+O0r+Bi+g LA R, B OENAN
FAHSERHIE R S 2 A7 0 0T (2011) FAH GBS

o R BEAR G | H 5T A I B i v A 4
n 28 R AR LI A KR S — o 5+
SRR A 1 VR ENEE &, B R 3 /N AR T S 1)
BRI , SRS B 5 05 1A & A= b A R B s g ( L BB /)N
L, T8 S BRI E54 ) o T LABRE &b A o ) 3
Tt TSR AR AT ) e i & AR A T 2 A TR B B
PEWEIE BT

B DA A B BE SR 2 G O A+ RHS A+ TR
(B KA, #4110 E 7~8, it A Je s i
R RH A e 4 AR A AT BRI X A B R A, 3
AR ER TR BLERBE R AL A A A [R]

(1) fm4.5 95 FriR, a2 2RH A Pl Je4s
(0.36 GPa<P, ,<0.5 GPa) , W B i A7 9 Ay if B ¢
RAYLZE SR, MR IS8 2 554 T BE R P E K A
BT EIE RS A . TS AR KA B A
FETARB A, R ke U B 25 i B VA 2 ik Sk g
SUAS ETHRAL T, BT LAKE S A7 A 2 45 Ak
B e Al a3t 5 A B ok B2 R

YIS o

(2) PEHTIHIRY 4. 11, BE S A S 5845 & Ul B
T Py o>0.5 GPa B4, 454G 1 SE5E i 75 o L
RNGERAE G BT R i 8 iR, Sk
15 Q XAk A3, I e Q SRHSAT PLAY M X 2k (RI
[F 252k ) %3l , BRI LT, [ fi H A e Q AR}
KA PL IR IRl 45 2 1m 2L 25 6 E SRR 3 ((H AR A
KA E) o ARIEA T Q SRHCA Pl RIZEZ 4
R RS E TR 0. 36 GPa<Py ,<0.5 GPa Y
NI S IR Bk S A i, AR 7~ 8 Tl L, K
BEARET , A 05 54 A 19 7 K20 B 8%, R 5 Q
H DX ) R AR 0N R R Ty IS B A o T
TE T R/ MG AT PSR X, S 2 i A 3R
FasE BRI A A ks 5 IE ) PS5 AL 43
X2k ([RIZ52k) B 5l , Bk [A) 45 2 )5 R i i RHC A4
M AT | e J5 0 AR AR BIA AR BIA L 45 A &
E EFHRL( Py, <0. 36 GPa) A BE R 1A K

PRI, %of e Z BT SEARAE B 2, T AR X RE 1Y
G510 AR G5 G 5 A2 20 BT 02 7T DA TR B6E L RE A5
REBIRERE I 5 IR I E R 45 5, ET R 2 A
2 P3N TR 45 b B B 3k — TRl R
5.2 HESHHEE

TE 4.5.4 /NS AR I 3 B b, F 507 A il 8 22
ATREEZEA A, —1 K A X & =% Y L)
MR ZE 53—k B NARTERY IR 22

(1) X T5E iy S SR A v S22 0 10 L4510
25, E 6 AT UL, od BRI EE H O KALSE, 09—
NaAlSi, O£ B2 1/3,7E ed LB b — 210
BAE KAISi, 0,—NaAlSi, Og i 7334 1wl 9l Bk 21 H
R FORASAC I 29 1/3 Tl od 26 BEXT R 1Y J5 1k 41 4
WAL RERE N M 2, 0o e sl B iy 22 465
E AT IR B AR AR AR/, B LL, % 5 L Y
IR 226 IR 4R 2H 73 KAISi, O,/ NaAlSi, O HAH 13
SEVLBOWAHER b (—Fl) B 7 T B 45 & A9
FERR SRS IAN K

(2) K H PRk 158 22 0 L 46 AR A LR
FR S, TR 22 Y5 T REAE 0~20°C
53 HREFYUKANVRERBIIEHEE

FIHT B A X

TEARIER AAH =AW B AL 5 IR R R R
W Z AR SRR AR AR, A Hr B e e
PEF VR YA AR E . X AE A iR IR 3222
K H IR DCE A R AR R e ™ A ) E IR E A —
PR DA AT BB A R A5 T o s Tk A
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JEAE PR R T LAk A [ By B 2R 0 1 R A8 4k
(P RRAE 2007) o XFF RECH [R5 U5 XA A, SR
AR B U 25 S A0 47 il R BE AN [], DU A1 ]
)W AT E =S

R, a0 SR 3R AT RE A2 48 JE A Y = A [ B B AR
5 A% 5 5 I BE A A5 B0 A R AT R % B (43 BT L
4.5.5 /1) AT LA 2 = A B Be A A B AT
U SR A3 R 114 22 1), T 43 s il A
S PR I 56 & 3k e ) A 1R AR 1 T AL,

6 %5t

(1) e BCAY TEAHS — B BEAE b 2 RR 0K di 1A
BE A FEBE AN A BRSSO A, DL B /INORE Y
HIE A9 XA de 450 BB RHCA T8 T S
Hh R R AR R S ARRE . R BEAR BR T TR TR R4S A
Hb AE TR R RO R R Bt A K S
I — 25 R, A TR I B ) B R s
A

(2) SEAEE W BUE R A R IR A R R
KT R Py, =0.43 GPa, 4 18 I #5272 e
(2700 kg/m® ) 4 545 2 X B 5 I 808 BE AH 24 T
16km ; FI42 7 I 48 f R BE S 720°C 5 WA [T AH B 43
(Y EEPEFRE Ab/An>7. 8 (AN IR DA A A R AR Bt 4
PR TE T AR ) |

(3) TEAREE BB 2 B i AR UK A I L
TRHIT R A BB 1 e R 25 SRR 720°C 5
VRORE YA A VA 40 8 ) DR 5 XTI et 2 U
ETESREE SR 720°C I 1H 594 Rl 6 BT Y A
WA A KAISi, O/ NaAlSi, O, =30 : 70, B 5 47 9%
PARIRIHAETE IR BE A LREE 1T, RIS A ik AR

(4) ZEAREE W Bl b BE i AR SUK A 1 5 R
PR AT (% fh) /8 BRI A (FEAR) = 20 < 80,
X IO AT B 5 T e i 1 BN R A A ) i
292k 800°C 5 X T 45 il it 2, 800°C W) 2 Y 27 v Ay sk
P R Rl AR bl T AR SE IR , 800°C i
YERNTE U 53K 4043 A . KAISi, O/ NaAlSi, 0, = 49 :
51, FARE T AT RIUGERIKR X
Pan 3w SIAN L IR GESE A5 W &% 31 D AL GI
FHR I H R EE S = T 800°C.

(5) X THKA RSN An—Ab—O0r—Q £
FARR (An<5%) , OIS A e L5 I 2 & AR
Ve R o 8 1 PR BRE i 2R 0K A I B3 (B 32 2%
SHAT) ) RS S B AL 1) 7 T B VR DX A 2 A 4

FE Rl O RREE | AT LA SRR [ — b DX R0 25 9
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Bist: BAPTAEDA R 1A A R 1SR
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Phase diagram analysis on thermodynamic conditions of phenocrysts
and original magma of Limu granite in Guangxi

LIANG Lei' ,ZHANG Ling2
1) China Nonferrous Metals ( Guilin) Geology and Mining Company Limited, Guilin, Guangxi, 541004
2) Institute of Karst Geology, Chinese Academy of Geological Science/Key Laboratory of Karst Dynamics ,
Ministry of Land and Resources & Guangxi Zhuang Autonomous Region, Guilin, Guangxi, 541004

Objectives: To learn that the forming thermodynamic conditions of phenocrysts and original magma of Limu
granite in Guangxi.

Methods : On the basis of petrography study and classification of crystals of the granite, take the phenocrysts,
fine grain zoning plagioclase and idiomorphic crystal quartz, which belong to the melt—crystal group, as the special
crystal group for exploring the forming thermodynamic conditions of original magma. By means of phase diagram
analysis, to get the forming temperature and pressure of the phenocrysts of the rocks from the second stage granite,
further more, to elicit the thermodynamic conditions of original magma forming, and the ratio of Ab to An of source
rock.

Results: (D The pressure of original magma forming was about 0.43 GPa (equivalent to a depth of about 16km
of the upper crust) , the melting temperature of eutectic point was about 720°, the final melting temperature was a
little higher than 800°, and the ratio of Ab to An of the source rock was greater than7.8. @ The formation of
precipitated phases of perthite phenocrysts was aroused by the separating of alkali feldspar solid solution when the
temperature of the magma got to the eutectic point of 720 °, before this temperature, alkali feldspar were single-
phase and equilibrium with liquid phase. 3)The selected phenocrysts did not undergo the staged growth on the way
of magma rise, can represent the crystallization of initial magma in deep magma chamber. @For the magma An—
Ab—Or—Q systems which have low calcium feldspar content (An<5%) , the compositions (or components) of the
perthite phenocrysts can reflect the partial melting degree of original magma.

Conclusions; By means of using phase diagram analysis on phenocrysts, could get the forming thermodynamic
conditions of phenocrysts and original magma of Limu granite in Guangxi. This study overcomes the disadvantages
made with the calculation of mineral chemical composition, can get the temperature and pressure of crystallization of
magma in deep magma chamber and melting temperature and partial melting degree, instead of getting the
temperature and pressure of crystallization after magmatic emplacement.

Keywords: phase diagram analysis; thermodynamic condition; phenocrysts; special mineral group; original
magma; Limu granite in Guangxi Province
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