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Review on the K-feldspar Megacryst in Granite and Research Methodology
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Abstract: K-feldspar megacryst is common in granite, and plays an important role in the study of the genesis of granite.
This article summarizes the update research progress on K-feldspar megacryst, including the typical geological characteris-
tics, the formation mechanism of K-feldspar megacryst, and the latest progress of in situ geochemistry research. This arti-
cle also points out the existing problems and certain future important research fields.
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AL A R LR R BIE-AIEM KA E
an, — MR LD A AR, 2 R ERAF 454 . Johnson
Fll Glazner (2010) ¥ #7 | 7 B f € X0 KAl ok F
5 em [ A, T HAZRST X R A KL H T e B
KA E fh i R

P65 5T A B A B R R T R Y A
HATEKIE /R E X (Allen, 1991; Perugini et al.,
2003 ; Slaby and Martin,2008) . 1£ ix] 7 A& K fifi #1575
e A A SR, R PR AL R AE 5 6 R 3 R Y
MBI EE, Wi, TH KA E S
Vet hokE AR T REM R, 4
K, B 30 5 2 W 58 T B AN W 2 R, o dil) ot A X
TR BT E AR Iz T, s Bt 2 K T I 4 T 1
B R A L T T S AR T A ) R AN R
A (Slaby and Gorze,2004; Slaby et al.,2007a,2007b;
Vernon and Paterson,2008; Higgins,2011a,2011b)
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1 K FE E 5 A AR

S ENIME Z 5 R A B AR ST, 8
KA B b 2 AT BEA b FURALE -

(1) B A B P e o 3 19 2 BORHR A1, B
A SR L (TR A HEAF, 2002 B B A E N B,
1990; Siebel et al.,2005; Moore and Sisson, 2008) ,
I A B f R — % KT 5cm ( Johnson and
Glazner,2010)

(2) B A B A EA VR 22 0B KOS B s
F 0 AL 27 F7 AR, G fa 5 XL & ( Moore and Sisson,
2008) , Ba B ¥R 7% ¥ 17 (Slaby et al.,2007b; Moore
and Sisson,2008) , B I i) &} K 4 £ 2 {& ( Slaby and
Gotze ,2004) , #1447 v i1ty A0 2 (0™ 4y ] L /DN R
W 5 )i AR 20 A (B B AT B N, 19905 13 47
H: 48 2002 ; Moore and Sisson,2008) .

(3) 7E 5 I Ui ol T B v B A B S R o) A
( Paterson et al., 1989; Vernon, 2000; Zak et al.,
2007) , BLAE A B A6 B 2 b PR G A B R LA
HE FH ( Bateman and Chappell, 1979; Healy et al.,
2000; Collins et al.,2006) , K5/~ B B L% £
A, kAT Bl 3.

(HEFZHER R  BRAERS ST A
RARG IR, AL gk B b A0k B AF B4
B P R B AT A s Bk B 0K A A 30 S A
KA E LSS, 4878 B b e B R R 2F 32 46 B A 8] 45
ZHI Bt B & fF 7E ( Vernon, 1986; Waight et al.,
2000a; Gagnevin, 2004; Slaby and Martin, 2008 ;
Renjith et al.,2014) ,

(S) PR A B P i AR KB, 1 E SR BLAE Ba
SR E, R T B TR E K PR D
SrARAE—BE PR P T ) A, RO T Y AR K
T Ji] 6l o 2 v /N i PR BEE A 7R IE TR AR KB B R SR
[fii (Vernon, 1986) , B < A7 B & Az (BRI Y A0 20 Bk
TIEAEAE K 1 B b 5 B AR 8 53 722 4 (Perini et
al.,2003; Vernon,2004 ) , FF DL 44 545 19 04 25 Bk 3¢
FEAE T 3 ) P, PR AE T E R A R R TR A

2N

H.oh o

(6) #i KA B Al I HA R A CER A7) BT
Fa I 5 BE 45 14 ( Waight et al., 2000b; £ &7 A 45,
2002; Slaby and Gétze,2004) , R IEA K A E W)
A AR A O B A S AR TR e K
RGih . ALK A E MBIMIE T A i 2 5
JEH ) A S s K A #2017 (tendrils of K-feldspar)
( Higgins, 1999; Johnson and Glazner,2010; Z=/Nff

PEIE A - A6 B4 2 v 30 A0 R B S F 58 7 vk M 3

4 20105 42 8 ,2015) . Higgins (1999 ) ¥ ix f %
AR R 0K A B AR A Y 20 AR b i B AR KR TR
& , 1M Johnson F1 Glazner (2010 ) M K H: i B Sk £ 4
A1 B R AR SE R AL ok B A DR B B ] REARR
s KL ] B A 1) B RO AR A Ak B A

) HKTE SN GHH

KTHKAE S04 s, & A fBEsE TAE
TSR T 2 MO .

(1) B B S T e AR R 3 b0
MBI T B AR A TE R AE TR, K
A1 EL A4 SN, 5 IR B e AT 9K A A ORI I A (P
winskii and Wyllie, 1970; Winkler and Schultes,
1982; Morgan and London,2003) , E /& H f3 2 A /DN
WORLRHC A7 PR 25 BEFA TN A0 55 T8 Y (] R 3A 3
(Vernon and Paterson,2008) , 1 H 7€ =< & & B
B A1 B A P HE AL ( Bateman and Chappell,
1979; Healy et al.,2000; Collins et al.,2006) , B/~ E
A R T AE A5 22 1 U e, DA T 7 50T i 8 1 2 1P
I RIEOL T RS .

e H 0 2l T B b B o B S O A
( Paterson et al., 1989; Vernon, 2000; Zak et al.,
2007) , Vernon #ll Paterson (2008 ) T\ Jy X 5 78 & VE 1%
FEW AR P B B R 2 B, I AN 2 R A K
fJ. Clemens F1 Wall (1981) F1 Winkler I Schultes
(1982) By g BIF 5T 2R W, 24 B A7 T B 45 W I o5 9K
HAT 60% ~T0% YRS AT AE o Rl [ 58 560 X 52 0 IR
KA. Victorian Hh AR I ¢ 7 S B AL 5 & Al K 1l 5
9 4 A KRR A, 5258 2% 18 700 ~ 900C, 1 ~
700 MPa, /Ki®EZ 0. 1~ 1. 05 11 J& #5 A9 S50 X0 500 %
BB L AR E R 3 DA KA R (KRN
500 MPa) , i H.i % BLAK A A7 T 46 25 & I 0 1L B2
H AL R E & 6~10C

HRB AR A KA E IS 7
KRG ABE & Ba 8L A AT LLAE A X & i ER
B IR A o Ba a] DU G K A 00 RS E B
JEFH & R, 7] ik 850°C ( Morgan and London,
2003) ,3x 1] LL#E Bl B0 A7 80 8% (Slaby et al.,
2007b) , 1fif H. 7T LA 5 di AR 7E A 2 — IR & 5 K 3F
5 PR RS I R A DR A R o R X R A A% A

EWE AR T —A ' A A5, B A S
A 50% ~70% 154 ( Piwinskii and Wyllie, 1970)

()R A BE MBI T & KA. KRR
AL TN 10 SE I IF 58 A0 B, 80 K A B 2
TE25 7 9 1 W3 B0AZ A AR K . 3822 BT I o
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KO 5 A 5% (vol ) BUHE /b B B A7 AL,
T 40% ~60% 45 [ 0B AY Uturuncu KL B 3522 55
WA P AT S A, B 2 O W fUBE i (Sparks et al.,
2008) ; 1fi Lund J I &E K &, BORE A A B
50% F 45 i UKL, 1B K7 AR B 0 B0 R 0% ~
5% ( Maughan et al., 2002; Folkes et al., 2011),
Whitney (1988) fJF 5% 1 7K & 8 X 48 14 & 45 & B 1 52
Wi , 45 2R 278 76 200 MPa i, K A6 F 5 A R R4 A
35% HI4G I B A A i A B S S AL T
TEAKRANMFAFMT KA S 5B MAGHEA
B 8945 5 B (Glazner and Johnson 2013 ; 4= 272 7|
2015; & 2a,2b),

Higgins (1999) {45 14 AL B8 A R, /I Y dh A
SIURERH XoF 85 K i 1A J0RE B A B g 1Y) B A7 A R 3R T
RE, BT LA T R 58 v 19 BE & 5 B de /b, /D T il A
ST Bt R SR Al 2 4 A s ik LA AR 7 R JBURE ity 14
A o (H X B B HORE & A 18 a1 ) 4 T
B OB AR ZRIR 1 25 10 T IO FE IR 25 10 T 1
JEUAZ AR % TR T i RS A b A A A R 2R
K H %R, Moore fll Sisson(2008) BF5T & ¥, KA E
s H 0 4 A 5k = T T R £ AR TR L BB B A
A AR AR DK B v B [E AR E Z T .
TR AE B 2 A AR V8 205 A b b i 2o 1 e
FOMRAE R, B P A 3 0 2k kAR B IR A I R
MTIE BBk Z B & 19 4 K & (Higgins, 2011a) o 11
Johnson FI Glazner(2010) WA Sy 75 I L 4 1= 47 13
FErp R A Fe a2 R Dk v TR A, S EUNY
o0 A 2 18 B A A R A T ORI R 45 DA AR
EMAERK,

Higgins (1999) if 45 i, & 1 f= A I 47 38 R
AR B Y AR © &A1, e KA Z i
JAZ , H I g fh R T RE SR T K A, H i T &b
Tab VRS, R K AR A, i U BR 1 1 3 26 1K
FAOIHLAE T o V7 22 At 5 ) 00K 4 £ 25 0F 1 7 4R
KA A B A, H S B 28U IR 25 4 1
PanRHS A, 02 P o axX 2 R Wy i S T RE IR .
TS 6 45 ) 25 g A OR 28 0L 1) ) DR LA v 1 B
T AE (A A DN A7), AT 20 1] 3 HE RRAE B 25 301

& 47 HE 45 (2002) TE BIF 58 1 0% b IX] 4 5 5T 2% &
W K A B S, 481 T Swanson (1977) | Fenn
(1977) F1 Dowty (1980) Fr) S 56, M iy 14 19 A% 5 A=
1A 2 A T7 R T AR A B RS . AT
O, dn AR MR T L A O AR 2 AR
1T E e AT 5 % B (R IRRH 20 B2 R R 52 B 45
MR Z 22) M UIA G, Ml 46 th, 7 % B2
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100°C I, B A7 55 RHK A 09 A% 5 B AH 07, (B0 G
AT AR I R T R A, X 5 A X A 3
HERAEMMAEMKAE M, LAMKA B
BESE W) 9 AR PR A B T R RRE AR — 25 7E
RV B2 Ry 170°C I, A7 9% 1 A% %6 B2 KR T KA,
(S A A AR R TR I R T A ke, DR A 0 5
ROIR AT T8 A IR BR 3L 7 454 5 TR FE 2
N 350°C I, Ak T8 b i e 3 00 L2 TR L A7
AT RHR AT AT T 1Y A R A T, H AR R K
SRAERAR i, BH T AE 0 B A R R R B A R
A A S R 2 7 2 T 10 A e B 4 A
R JURE , 5 40 K AT B b A o R AR

ASIARSER VIR C RS ST R I SIS PN AP
650 ~ 700°C ( Winkler and Schultes, 1982; Whitney,
1988) , izl AL T 2 BR il B A2 4G o fHJZ B AT Li
S5 I3 B A AE AT LA A8 B DA R 5 AR R A T AH 46 R
JE R 3] 24 400°C ( Sirbescu and Nabelek ,2003) . fif
DA A ) 1 1 A O B 50 B, &2 /0 /b 5 10 T 1
FETEAE A5 B2 BEAR 3 29 400°C . B AIR 4 6 B8 R 1o
R4 I 8 A 6 B IR R e T AR TE A /D o I R
(Nabelek and Sirbescu,2006) ,iZ 45 1iE 7] UL gk — 24
HELERRAR B4 45 1A 23 B AT 06 359 4 45 A i AL o
(Johnson and Glazner,2010) ,

3 #HKEE®WMEERER

P AT B R TE AR R A AR R W, (HAE R 2 i o
LB el A0 0 WL (Higgins, 2011a) , 1 H4E X
AP RA(REEEZE M) LT KIS
F A2 E K( Glazner and Johnson,2013) , R 5 & i
A B K, — O Org g, (Kerrick,
1969) o 52, % 2% 5 A i 3t S0 H A B A )
THEZ S ENMK A, B —MA Oy, (Stix
and Gorton,1990; Stimac and Wark,1992) .

B B A B o R RS, B
A8 (I A H2 %% ,2002; Siebel et al.,2005; Moore
and Sisson,2008) ., K st KA i) Si Al P &
A U B B AR T 4% 0 ( Smith, 1974) |, fRUREHK A7 18 3
BN Ry R AEARIR T 45 5 1 B Si-AL A 7 250 1 81 K
AR E AR T E A5 B8 K A 4 2% OB UORE A%
Sk Ay, HARE IR B 7E 450°C LR, — ikl 375+
50°C; i HA W27 WF 58 3R W1, B A7 50 008 19 BRI
A1 —WORTE 450°C LR I 554 R 45 i (B 47 A= 4
2002) . GHARB AT E AL TR MY Y A R R R — T
AL RA AL R AT B A S K& R
IR K= B K G (Glazner and Johnson,
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2013) . — ek S E A AL IS ) & 2 A
St Jy ik (& 1) - 2 T RE AN 2% BE , 24 Hh ¥ 4 T 4%
S IEAT I, T RE HY T ELAH A A M A R AR A T R
I, V8 R U T B 8 L 22 oK JRE AT AT LA W %%
B S5 N T 2 A HE B S AR RS Sl RE A,
17 HL PR Sy B 1) 56 2R 0 A8 RE L A2 15 B A% (Parsons et
al.,2005) .

Bl la mha B A ST Ab gy, Ory, (55 i
KA B AT) , Y2068 R B AR B8 A R, 45
fi A K BRPE R A7 ¢, (Ab,Oryy ) 5 Bl i 4R 25 T
W56, T it ) B A i MRS BT 3t 5 9 A s A R 2R
B, e rp 45 it A T8 R o i T A 28 A (A e,
F) s BIIK ep g, SRR R AR O S DA A A
JO3 FH A ( Abyy Oryg ), G I 68 A4 58 4 B A8 oy i 25,
TR 2R BE A 22T B, B e ] AH 2k 21 35 [V 1 7y B 2k
A a U SN A I A DB A T A 2
R A R IR R B A T R B A e e T
) 3 A, 5B 8T R BCK A (B & A BB A 2
2010) ,

Glazner F1 Johnson(2013) i i& T 7= A4 U FHE
AR AL B AR (5 18T 1 2600, AR S A 5 22
IR J R T AR Oy IR K A
MIE R RIS A E I B A B N R TR IR
B MO IR p It g ok o ek A ROk A 1 S
S5 &, Tl A A Wi o M RGEHE—BRA

L (a ]
(@) Puo=300MPa

SRE

Or

PEIE A - A6 B4 2 v 30 A0 R B S F 58 7 vk M 3

I, B A A3 HOI R Na i, 10 3 4 3 20e i
OBHERE K e B B Oy it 22 i il
JEFEARE] 400 ~450°C , 117 HxX — 28 ik 32 452 F g o
Pl I H A S K Hs A2 6 e AT [0 A 4 45 T 3 4
LML

4 HKEEGWELHIMNFHR

) RO bR [F) 7 28 88 A 3ol sk 1A K
TE 28 13 di R A A I TR] o2 28 1 9 A2 4, R 32 43 1 —
TR TS A B PR A A AR o L 0 AT BR 1Y R
HAG X B AT EATRE B 1) Rb-Sr Pb [F] i 3K F Ba 25
JCER MY o Hr o B2, X LA B T B
i B AR R A A AR R A R L, H
IR AY 2, H AT T B B RUX R SEATI AR L
k=,
4.1 Rb-Sr I REHRK

PR AT B SR SR Rb-Sr A 47 2 A58 7 LAl
FAR G A A A i BT SR SR A B L R
I Waight 28 (2000b) X} Wilson’s Promontory 7 3& ( /=
I Lachlan 8 457 ) 8% 8k o 0Kk b i K 0 B k17
f JEL AL Se-Nd [ 7 2% 0 7 & BR , 46 B 1 Bl ik 4 A
EL iR R AL A v i R A A R B A B T S
- A 2 AR, B0 kE TSe/™Se 5 AZFHE Y 0. 7095
~0. 7098 38 /N FE Y 0. 7091, X AT AE 5 B dh A AT
FAHREBH AW A E K DT RS KR, & T

= (b) 11300

Puo=500MPa
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e 1M
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Fig.1 Ab-Or binary phase diagram of alkali feldspar( modified after Hall, 1987)
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— A L TR R AR R B B B PR B AT G
1M Sr-Nd [ 42 3 5 5AME 2, W36 A7 02 KOs
an VE HIIE B , T AN 2 5 4000 742 B 55 e 300 o 44/ e
PRFE VY Y o Gagnevin 55 (2004) XJ Elba £
P ER Y Monte Capanne &5 (428 Bk 50 £, 1A b /9 81 4K A1
E S IEAT TR AL S [FALZR BT, A& 30 A &8 21 21 7
WItE VSe/ Sr H E LEREAR (B 2a) IRl T
A A Z 8] BB AR R R, T2 A A KT —
AN BRSSP S [ 432 2R A 4 1R B 5 o ALY o
fij Farina 2% (2014 ) %} Elba & San Martino =& — K
e E R O B A EAT TR AL Sr R R A 5T
i, £33 T 55 Waight 45 (2000b) — B 4] & “Se/*Sr
AAE, R A x5 4 A IR AR G,
Siebel % (2005) Fi## 45 £ R #F 3¢ T Bavarian
Forest & R84 A1 E i 1Y Sr [6] 7 3R 2H 8, K I Pa-
tersdorf 7 b [N 4 25 Fp A A7 L SR IR HG St/ *Sre {H
R — M Kirchdorf IEKAHHKAE REAWE
A Se/"Se ] FR A B IR A
ARG, MATHE R X T RER th T & T Sr[A]
MR I Z5 5, N TE A8 % 20 s b K
Ay Sr [ R 7E AL F 500°C B4 & & AP
( Cherniak and Watson, 1992 ), fr DA 0 R W7 &
Bavarian 4§ 77 16 4 1 W 0] /9 45 22 55 I (29 500 ~
700°C) o S BUH K A IR S [ AL R KA AL
oo WHEKFAT KA R A A) H iy
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Sr ¥ B P — A $ i 2% (Giletti, 1991 ; Cherniak and
Watson, 1992) , P<| T i1 A1 T AR 4 DX 42 5 A1 3 57 B 52 A
N, Saunstein fE b [N BRI AT B FIEE BT LA
ARV S/ Se H, YL B TE TR A RE I,
Rb-Sr{k R kA T ¢ 2 H &b #, i H % 7 0] fg
Je e S POl s s A SR 1, % ik B A
1R HY St 5 1/ SARAY S/ ™Sr i
42 Pb EREHR

Slaby %5 (2007b) 2% i3t F 8 &k + TIMS J5 3 % Sz-
klarska Poreba Huta 7% ixj 75 H B H80ME K A B 5
PEAT TAZER AL FR A P [/ AL R e M o PO 3 s
HEH B AR, B 7E 800°C i Pb Ay 4™ Hic ta AF
8, LR TAE 1~2 Ma N ABELE AT A7 B ik 31
F-fi (Gagnevin et al.,2005) , By DL fis{ P4 K A7 38 AJ
VA R0 5 25 e S 0 Ph R 0 R i Ao
SR PR it W B A AR ] R AR A R B &, DR T IA
9 B A BB R Ph (R 3R 22 B AN s
5 v A 2 AN T S B0 T BN A AR PR
AL AT PR P AR i R, B — Ay Ph [R] iz
RAMACKR T 45 dh th B &R B S K00 06 9 RRAE
T Gagnevin 2§ (2005) & A LA-ICP-MS [ Jy 32 X
Elba & Capanne & & — K ALK & i #< B ik
177 Pb [Rf Z858, BB *Pb/*Pb J& **Pb/**Pb
{EAE B & 52 W g 3R 20 A (18] 2b) Ml fiT 2545 X
S SRR AE IR 3X AN [ 1 PR R T 8 S A K
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07180 | B () : : : :
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(a) 8 KA B S aE *'Se/8Sr (8 T 47 %) 18 B ( Gagnevin et al.,2004) ; (b) #K447 E & *°'Pb/Pb {8 ) J5 {7 3 i 8 ( Gagnevin et al.,2005) ;
(o) BA MK AR A MHR A E § BaO & &1 & (Gagnevin er al.,2004) ; (d) A7 E & Ba JCER & & ) 1 & ( Slaby et al.,2007a)
B2 #K A E A Sr Pb [RI 7 R (R Ba o R & & F 1 K

Fig.2  Sr, Pb isotopic values and Ba content profile of K-feldspar megacrysts
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RRTE ML SR, 2B RERKERP A AR
“Pb/*Pb J *"Ph/* P {H 1) % 3% T B A F R 4
HRPREMER,

4.3 BaiRZFWHFMR

AMIUTEAE R B AP K A B B A Ba
i35 % #7747 ( Vernon , 1986 ; Slaby et al.,2002,2007a,
2007b; Moore and Sisson,2008) , 7F Jk 111 7 H A9 41 K
A E W2 s Ba iR H4 (Lipman et al., 1997 ;
Bachmann et al.,2002; Higgins,2011b) , Ef1¥id 5
T WA A KT S PO IR A B R L
TE S G W R S LR T IR 2000 w5 A A R K
) A T 4 T HC VR RE 4R BE 1Y 2% 1R R ((Higgins,
1999) , 1M Ba i {7 #5415 10 3¢ 19 22 10 J 00 3l I Wi
SRR TR SRR T A BT AES G A A HE [A]
N Z 4 ( Yang et al.,2007a,2007b) FIH JK 47 1) Sr
[F] v 25 20 i ( Tsuboi and Suzuki,2003; Tsuboi,2005;
Gaweda,2008) , A4 [ 137 2 4 J80 A4 ff1 BE PR 6
JIT ELA B — Se ) 46 R AE R0 Ak o B O A R IR A
VB I 2 A2 R IRk 8] 38 LU AE B 235 i AR RE L T A
I IS A B BT ) (5 A B R A0 5% ) AR AT RRIC
SR Z A IR B (Didier, 1987)

TEm M K 4 F, Ba 1] L) & #t Ca ( Mahood and
Stimac,1990; Blundy and Wood, 1991 ) 5{ K( Guo and
Green, 1989 ; Icenhower and London, 1996) , [A & &
ITAA ML B B 7 F 4. 24 Ba &4t Ca W}
523 K A A v D TR TC 67 #4990 R, DT 5 75
K 5545 1 J6 )5 B840 ( Viswanathan and Kielhorn
1983) , B LA & Ba 5 dh H A7 JC ¥ 45 4 ( Borkowska,
1966) . Ba i AT LA g1 < A7 A RS S 8 2 8
B iR B, A 35 850°C ( Morgan and London,2003) , &
U BORAE T, 0 HL AT DASRE e S AR TE AN B — 11
TR G 5 R T e Ro I e A RO 8 %

Z /b Ba iF A BB A8 TR R S5
(Ewart and Griffin, 1994 ; White et al.,2003) , . H &
gk d ALO, & &8 A ¢, I LREE & 4 K 4
i Ca(Ren,2004) , K 1 & fh A F 58 1, Ca-Ba-Al 5
LREE Z [i] 4 W] & /% A 3¢ ¥, Slaby 4§ (2007a) Xf
Karkonosze £ i & HF RO BRPE 1< A0 B A 04T 1 L 54K
FEOFSE, A B IA) — A i (A o AR R 31 31 3 Ba 5 4t
AR S A (K 2d) , A RVAE S AR BEE SiO,
TR Ba ok 2 AR E S, B U ) 2
FHRIR A X, m Slaby %5 (2007h) %} Szklarska
Poreba Huta {8 i & o B9 B 1 < A1 B BEAT 17 L1
TRET A LA-ICP-MS {19 35 5 53 #r , 5 B AR A i 14 22 0
BA—/ & Ba fl—D4 Ba R, MBATTHESE &

PEIE A - A6 B4 2 v 30 A0 R B S F 58 7 vk M 3

B Ba & 5 LREE & & AHK, MK Ba F Y
ik LREE & & A0 5¢, ) H A RHK A 55 LREE (1
EHHA K, MR Na B A W 5 3% LREE 79 35 58 A7
5%, AT HE A TR A K S [ R S R R DAY
73784 . Slaby 45 (2002) A4 B fh HE Ba PR R
KAE— DR IL 810C IR A A EK T, LA 5
TR 5 B IR L 6 R i (b % ke 905 ) 2 B
iU K , Slaby et al.,2007a) . % Ba PR 45 & T 5 K
e B — a3 i O 670 ~710%C . X
2 Tl PR AR S AR AE TR K A 9 AR E B4 (Morgan and
London,2003) ,

Johnson F1 Glazner (2010 ) #ff 5% Jn #l /& J& .
Tuolumne {2 A M i B A7 L I WL 56 2] A Ba 11
A R ER AT o AT A 22 S iU A Ba AR
RERAT YT 2502 2 UCE B A A A9 IE 48 o Moore
I Sisson (2008 ) 7EBF 5 P A8 5 1L ik AR 7 — L6 3 4 o
B A B, WA B A B BR B Ba kG
Wil sk T 2 W s K ik AW, A Cox %
(1996) 8 & BB A= K BR Al Y Ba R I8 T SE 47
PR AR A R, A 2B AR S Ba 5. IEAE
A KB E A MR 5 5 BB B & Ba R AYSE A
JINISURL B A il 1A A A s Rl B Y A Ba oo R
AT EE o3 O, TV 20 2ok 2 vh i A Jei 14 o 2% o B S A7
RE R R EI S ST | AT E N

5 HKAFESHHEARKKL

A7 1Y BAAR KO R R 5 Hh &5 3 5 1 A2
A AR H BURR, PRI B A b Y G 0 R RE S e
BTSSR A B8 (Singer et al., 19955 Te-
pley et al.,2000; Ginibre et al.,2002) , FH A pgiF £
LR TE K i 2 A AR IS 4k R (Mora and
Ramssyer, 1992 ; Gotze et al.,2000) , 1] H % T iy 2
9T R 3 B T ARG, a6 IR T H 7R AT R
by 18] 73 B B AR A 4G B, PR T A A ) B A & Ot ml
eSS RIR G RENER

Slaby F1 Gotze (2004 ) I B 4% % G 0F 58 1 i 2=
Karkonosze {£ i< & Hf B 5 25 14 0 1 < A1 B b, WL %%
KA AR KGR AE & B0 E & R A AL 2 R AT
BA— 8 010 R OGAZ AR, O O (5 10 9 1)
A b A 1 2% 05 1 9855, A AT R RIS O, AE B IA
KA FIAE b P B A A AL T # EL A 3 ) 9 2R
PN T — A E KR & i 2. T Slaby 25
(2008) Ml 45 45 Karkonosze f 4 & B Bk it 4 {4
KA1 B a0 I A O G A 4R 51 M2 LA-ICP-MS
Pl A, 3 — 2B OF 9T T AR O R A K B )



W YE kLA 4R 2017,36(2)

i‘iﬁo
6 it

B B TEVE Z e R A R A AR, T
an BE A DR A7 245 %5 JK A 2 3R (40 Rb-Sr Pb) e —
FAETCER (A0 Ba) BRFAL , PR BIE S 48 B 2 1A b 8
BRIAL A R B B A B RE B XA IR B K
PEAE A PRERALERE , A8 B U A R A AF A A
HRABEFE A T P R B

EJRA SRBM 7 B & B B 5847 5 i, A 20 1)
AL AR DR, UL T X O AT A S A R A AT
SRAS I R A7 B 80T e 21 T 00 0 2 e 40
HRIRAFAE AL TR A B 45 1 iR T A9 4K
J12E BRSBTS SR AN B, o 0 A B ok 5T
HRPAE PR SCRAR R AR A B R AR AR
At R A SO A B BT S A S B =2 IS B X R
AN KB B S BB 22 25 B A B R T S R R
ABL 2, R B A B AF 5T AT B K AY BE

i 5o

B
e

S % Hk (References) :

Allen C M. 1991. Local equilibrium of mafic enclaves and granitoids of
the Turtle Pluton, Southeast California; mineral, chemical, and iso-
topic evidence. American Mineralogist, 76(3-4) : 574-588

Bachmann O, Dungan M A, Lipman P W. 2002. The Fish Canyon
magma body, San Juan volcanic field, Colorado: Rejuvenation and
eruption of an upper-crustal batholith. Journal of Petrology, 43(8) :
1469-1503

Bateman P C, Chappell B W. 1979. Crystallization, fractionation, and
solidification of the Tuolumne Intrusive Series, Yosemite National
Park, California. Geological Society of America Bulletin, 90(5)
465-482

Blundy J D, Wood B J. 1991. Crystal-chemical controls on the
partitioning of Sr and Ba between plagioclase feldspar, silicate
melts, and hydrothermal solutions. Geochimica et Cosmochimica Ac-
ta, 55(1): 193-209

Borkowska M. 1966. Petrography of Karkonosze granite. Geologia Sudeti-
ca, 2; 7-119

Cherniak D J, Watson E B. 1992. A study of strontium diffusion in K-
feldspar, Na-K feldspar and anorthite using Rutherford
backscattering spectroscopy. Earth and Planetary Science Letters,
113(3) . 411-425

Clemens J D, Wall V J. 1981. Origin and crystallization of some peralu-
minous( S-type ) granitic magmas. The Canadian Mineralogist, 19
(1): 111-131

Collins W J, Wiebe R A, Healy B, Richards S W. 2006.
Replenishment, crystal accumulation and floor aggradation in the
megacrystic Kameruka Suite, Australia. Journal of Petrology, 47

(11) . 2073-2104

351

Cox R A, Dempster T J, Bell B R, Rogers G. 1996. Crystallization of the
Shap Granite: Evidence from zoned K-feldspar megacrysts. Journal
of the Geological Society, 153(4) : 625-635

Didier J. 1987. Contribution of enclave studies to the understanding of or-
igin and evolution of granitic magmas. Geologische Rundschau, 76
(1): 41-50

Dowty E. 1980. Crystal growth and nucleation theory and the numerical
simulation of igneous crystallization. In; Hargraves R B ed. Physics
of Magmatic Processes. Princeton: Princeton University Press, 419
-485

Ewart A, Griffin W L. 1994. Application of proton-microprobe data to
trace-element partitioning in volcanic rocks. Chemical Geology, 117
(1-4) . 251-284

Farina F, Dini A, Rocchi S, Stevens G. 2014. Extreme mineral-scale Sr
isotope heterogeneity in granites by disequilibrium melting of the
crust. Earth and Planetary Science Letters, 399 103-115

Fenn P M. 1977. The nucleation and growth of Alkali Feldspars from hy-
drous melts. Canadian Mineralogist, 15(4) : 135-161.

Folkes C B, de Silva S L, Wright H M, Cas R A F. 2011. Geochemical
homogeneity of a long-lived, large silicic system; evidence from the
Cerro Galdn caldera, NW Argentina. Bulletin of Volcanology, 73
(10): 1455-1486

Gagnevin D, Daly J S, Poli G. 2004. Petrographic, geochemical and iso-
topic constraints on magma dynamics and mixing in the Miocene
Monte Capanne monzogranite ( Elba Island, Italy). Lithos, 78 (1-
2): 157-195

Gagnevin D, Daly J S, Waight T E, Morgan D, Poli G. 2005. Pb
isotopic zoning of K-feldspar megacrysts determined by Laser
Ablation Multi-Collector ICP-MS: Insights into granite petrogenesis.
Geochimica et Cosmochimica Acta, 69(7) : 1899-1915

Gaweda A. 2008. An apatite-rich enclave in the High Tatra granite ( West-
ern Carpathians ) : Petrological and geochronological study.
Geologica Carpathica, 59(4) : 295-306

Giletti B J. 1991. Rb and Sr diffusion in alkali feldspars, with
implications for cooling histories of rocks. Geochimica et Cosmochim-
ica Acta, 55(5): 1331-1343

Ginibre C, Wérner G, Kronz A. 2002. Minor-and trace-element zoning in
plagioclase : Implications for magma chamber processes at Parinacota
volcano, northern Chile. Contributions to Mineralogy and Petrology,
143(3) : 300-315

Glazner A F, Johnson B R. 2013. Late crystallization of K-feldspar and
the paradox of megacrystic granites. Contributions to Mineralogy and
Petrology, 166(3) : 777-799

Gotze J, Krbetschek M R, Habermann D, Wolf D. 2000. High-resolution
cathodoluminescence studies of feldspar minerals. In: Pagel M,
Barbin V, Blanc P, Ohnenstetter D. Cathodoluminescence in Geo-
sciences. Berlin Heidelberg: Springer, 245-270

Guo J F, Green T H. 1989. Barium partitioning between alkali feldspar
and silicate liquid at high temperature and pressure. Contributions to
Mineralogy and Petrology, 102(3) : 328-335

Hall A. 1987. Igneous Petrology. McGraw-Hill, 1-714

Healy B C, Collins W J, Richards S W, Wiebe R A. 2000. Chemical

effects of squeezing a crystal mush during compressive deformation:



352

The Kameruka Pluton, Lachlan Fold Belt. Geological Society of
Australia Abstracts 59, 216

Higgins M D. 1999. Origin of megacrysts in granitoids by textural coarse-
ning: A crystal size distribution( CSD ) study of microcline in the Ca-
thedral Peak Granodiorite, Sierra Nevada, California. Geological So-
ciety, London, Special Publications, 168(1): 207-219

Higgins M D. 2011a. Textural coarsening in igneous rocks. International
Geology Review, 53(3-4) : 354-376

Higgins M D. 2011b. Quantitative petrological evidence for the origin of
K-feldspar megacrysts in dacites from Taapaca volcano, Chile. Con-
tributions to Mineralogy and Petrology, 162(4) . 709-723

Icenhower J, London D. 1996. Experimental partitioning of Rb, Cs, Sr,
and Ba between alkali feldspar and peraluminous melt. American
Mineralogist, 81(5-6) : 719-734

Johnson B R, Glazner A F. 2010. Formation of K-feldspar megacrysts in
granodioritic plutons by thermal cycling and late-stage textural coars-
ening. Contributions to Mineralogy and Petrology, 159 (5): 599
-619

Johnson M C, Rutherford M J. 1989. Experimentally determined
conditions in the fish canyon tuff, Colorado, magma chamber.
Journal of Petrology, 30(3): 711-737

Kerrick D M. 1969. K-feldspar megacrysts from a porphyritic quartz mon-
zonite, central Sierra Nevada, California. American Mineralogist, 54
(5-6): 839-848

Lipman P, Dungan M, Bachmann O. 1997. Comagmatic granophyric
granite in the Fish Canyon Tuff, Colorado: Implications for magma-
chamber processes during a large ash-flow eruption. Geology, 25
(10) : 915-918

Mahood G A, Stimac J A. 1990. Trace-element partitioning in
pantellerites and trachytes. Geochimica et Cosmochimica Acta, 54
(8): 2257-2276

Maughan L L, Christiansen E H, Best M G, Grommé C S, Deino A L,
Tingey D G. 2002. The Oligocene Lund tuff, great basin, USA; A
very large volume monotonous intermediate. Journal of Volcanology
and Geothermal Research, 113(1-2); 129-157

Moore J G, Sisson T W. 2008. Igneous phenocrystic origin of K-feldspar
megacrysts in granitic rocks from the Sierra Nevada batholith. Geo-
sphere, 4(2) . 387-400

Mora C T, Ramseyer K. 1992. Cathodoluminescence of coexisting plagio-
clases, Boehls Butte anorthosite; CL activators and fluid flow paths.
American Mineralogist, 77(11-12) ; 1258-1265

Morgan G B, London D. 2003. Trace-element partitioning at conditions
far from equilibrium; Ba and Cs distributions between alkali feldspar
and undercooled hydrous granitic liquid at 200 MPa. Contributions to
Mineralogy and Petrology, 144(6) : 722-738

Nabelek P I, Sirbescu M L C. 2006. A kinetic model for crystallization of
very low temperature pegmatitic melts. EOS Transactions American
Geophysical Union, 87(36): 53

Parsons I, Thompson P, Lee M R, Cayzer N. 2005. Alkali feldspar mi-
crotextures as provenance indicators in siliciclastic rocks and their
role in feldspar dissolution during transport and diagenesis. Journal
of Sedimentary Research, 75(5) : 921-942

Paterson S R, Vernon R H, Tobisch O T. 1989. A review of criteria for

PEIE A - A6 B4 2 v 30 A0 R B S F 58 7 vk M 3

the identification of magmatic and tectonic foliations in granitoids.
Journal of Structural Geology, 11(3) . 349-363

Perini G, Tepley F J, Davidson J P, Conticelli S. 2003. The origin of K-
feldspar megacrysts hosted in alkaline potassic rocks from central lta-
ly: A track for low-pressure processes in mafic magmas. Lithos, 66
(3-4) : 223-240

Perugini D, Poli G, Christofides G, Eleftheriadis G. 2003. Magma
mixing in the Sithonia Plutonic Complex, Greece: Evidence from
mafic microgranular enclaves. Mineralogy and Petrology, 78(3-4) :
173-200

Piwinskii A J. 1968. Study of batholithic feldspar: Sierra Nevada, Cali-
fornia. Contrib Miner Petrol, 17(3): 204-223

Piwinskii A J, Wyllie P J. 1970. Experimental studies of igneous rock se-
ries: Felsic body suite from the needle point pluton, Wallowa batho-
lith, Oregon. The Journal of Geology, 78(1): 52-76

Ren M H. 2004. Partitioning of Sr, Ba, Rb, Y, and LREE between al-
kali feldspar and peraluminous silicic magma. American
Mineralogist, 89(8-9) : 1290-1303

Renjith M L, Charan, S N, Subbarao D V, Babu E V S S K, Rajashek-
har V B. 2014. Grain to outcrop-scale frozen moments of dynamic
magma mixing in the syenite magma chamber, Yelagiri Alkaline
Complex, South India. Geoscience Frontiers, 5(6) : 801-820

Siebel W, Reitter E, Wenzel T, Blaha U. 2005. Sr isotope systematics of
K-feldspars in plutonic rocks revealed by the Rb-Sr microdrilling
technique. Chemical Geology, 222(3-4) : 183-199

Singer B'S, Dungan M A, Layne G D. 1995. Textures and Sr, Ba, Mg,
Fe, K, and Ti compositional profiles in volcanic plagioclase: Clues
to the dynamics of calc-alkaline magma chambers. American Miner-
alogist, 80(7-8): 776-798

Sithescu M L C, Nabelek P I. 2003. Crustal melts below 400°C.
Geology, 31(8) . 685-688

Slaby E, Galbarczyk-Gasiorowska L. 2002. Barium in alkali feldspar
megacrysts from Szklarska Poreba Huta porphyritic granite-possible
indicator of magma mixing. Mineralogical Society of Poland Special
Papers, 20 198-201

Slaby E, Gotze J. 2004. Feldspar crystallization under magma-mixing
conditions shown by cathodoluminescence and geochemical
modelling-a case study from the Karkonosze pluton ( SW Poland).
Mineralogical Magazine, 68(4) : 561-577

Slaby E, Galbarczyk-Gasiorowska L, Seltmann R, Miiller A. 2007a. Al-
kali feldspar megacryst growth; Geochemical modelling. Mineralogy
and Petrology, 89(1-2); 1-29

Slaby E, Seltmann R, Kober B, Miiller A, Galbarczyk-Gasiorowska L,
Jeffries T. 2007b. LREE distribution patterns in zoned alkali feldspar
megacrysts from the Karkonosze pluton, Bohemian Massif-
implications for parental magma composition. Mineralogical
Magazine, 71(2): 155-178

Slaby E, Martin H. 2008. Mafic and felsic magma interaction in
granites; The Hercynian Karkonosze Pluton ( Sudetes, Bohemian
Massif) . Journal of Petrology, 49(2): 353-391

Slaby E, Gétze J, Womner G, Simon K, Wrzalik R, Smigielski M. 2008.
K-feldspar phenocrysts in microgranular magmatic enclaves: A cath-

odoluminescence and geochemical study of crystal growth as a marker



W YE kLA 4R 2017,36(2)

of magma mingling dynamics. Lithos, 105(1-2) : 85-97

Smith J V. 1974. Feldspar minerals. Berlin Heidelberg: Springer, 1-699

Sparks R S J, Folkes C B, Humphreys M C S, Barfod D N, Clavero J,
Sunagua M C, McNutt S R, Pritchard M E 2008. Uturuncu
volcano, Bolivia: Volcanic unrest due to mid-crustal magma intru-
sion. American Journal of Science, 308(6) : 727-769

Stimac J A, Wark D A. 1992. Plagioclase mantles on sanidine in silicic
lavas, Clear Lake, California; Implications for the origin of rapakivi
texture. Geological Society of America Bulletin, 104(6) . 728-744

Stix J, Gorton M P. 1990. Variations in trace element partition
coefficients in sanidine in the Cerro Toledo Rhyolite, Jemez
Mountains, New Mexico: Effects of composition, temperature, and
volatiles. Geochimica et Cosmochimica Acta, 54(10): 2697-2708

Swanson S E. 1977. Relation of nucleation and crystal-growth rate to the
development of granitic textures. American Mineralogist, 62(9-10) :
966-978

Tepley F J, Davidson J P, Tilling R T, Arth J G. 2000. Magma mixing,
recharge and eruption histories recorded in plagioclase phenocrysts
from El Chichén Volcano, Mexico. Journal of Petrology, 41(9) :
1397-1411

Tsuboi M, Suzuki K. 2003. Heterogeneity of initial *’Sr/®Sr ratios within
a single pluton: Evidence from apatite strontium isotopic study.
Chemical Geology, 199(3-4) . 189-197

Tsuboi M. 2005. The use of apatite as a record of initial ¥’Sr/**Sr ratios
and indicator of magma processes in the Inagawa pluton, Ryoke
belt, Japan. Chemical Geology, 2005, 221(3-4): 157-169

Vernon R H. 1986. K-feldspar megacrysts in granites-phenocrysts, not
porphyroblasts. Earth-Science Reviews, 23(1): 1-63

Vernon R H. 2000. Review of microstructural evidence of magmatic and
solid-state flow. Visual Geosciences, 5(2): 1-23

Vernon R H. 2004. A practical guide to rock microstructure. Cambridge ;
Cambridge University Press, 606

Vernon R H, Paterson S R. 2008. How late are K-feldspar megacrysts in
granites? Lithos, 104(1-4) . 327-336

Viswanathan K, Kielhorn H M. 1983. Al, Si distribution in a ternary
(Ba, K, Na) - feldspar as determined by crystal structure
refinement. American Mineralogist, 68(1-2) : 122-124

Waight T E, Dean A A, Maas R, Nicholls I A. 2000a. Sr and Nd isotop-
ic investigations towards the origin of feldspar megacrysts in micro-
granular enclaves in two I-type plutons of the Lachlan Fold Belt,
southeast Australia. Australian Journal of Earth Sciences, 47 (6) .
1105-1112

Waight T E, Maas R, Nicholls T A. 2000b. Fingerprinting feldspar phe-

353

nocrysts using crystal isotopic composition stratigraphy: Implications
for crystal transfer and magma mingling in S-type granites. Contribu-
tions to Mineralogy and Petrology, 139(2) : 227-239

White J C, Holt G S, Parker D F, Ren M H. 2003. Trace-element parti-
tioning between alkali feldspar and peralkalic quartz trachyte to rhyo-
lite magma. Part I; Systematics of trace-element partitioning. Ameri-
can Mineralogist, 88(2-3): 316-329

Whitney J A. 1988. The origin of granite: The role and source of water in
the evolution of granitic magmas. Geological Society of America Bul-
letin, 100(12); 1886-1897

Winkler H G F, Schultes H. 1982. On the problem of alkali feldspar phe-
nocrysts in granitic rocks. Neues Jahrbuch fuer Mineralogie. Monat-
shefte, 12; 558-564

Xu X S, Zhou X M, Wang D Z. 2002. The K-feldspar Megacrysts in
Granites: A Case study of Microcline Megacrysts in Fogang Granitic
Complex, South China. Geological Journal of China Universities, 8
(2):121-128

Yang J H, Wu F Y, Wilde S A, Liu X M. 2007a. Petrogenesis of Late
Triassic granitoids and their enclaves with implications for post-colli-
sional lithospheric thinning of the Liaodong Peninsula, North China
Craton. Chemical Geology, 242(1-2) . 155-175

Yang J H, Wu F Y, Wilde S A, Xie L W, Yang Y H, Liu X M. 2007b.
Tracing magma mixing in granite genesis: In situ U-Pb dating and
Hf-isotope analysis of zircons. Contributions to Mineralogy and Pe-
trology, 153(2): 177-190

Zak J, Parterson S R, Memeti V. 2007. Four magmatic fabrics in the
Tuolumne batholith, central Sierra Nevada, California( USA): Im-
plications for interpreting fabric patterns in plutons and evolution of
magma chambers in the upper crust. Geological Society of America
Bulletin, 119(1-2) . 184-201

NME, E A, BRES, RAR, WP, 2010, B AR A K
A B SR OF S ke 09 a A s sk Ak s AR, 29(2) 210
=215

EHT, B 1990, b a0 05 A 0k v K A B R RRAE B
H. w4, 10(4) : 323-331

A 2015, RGO IRR S AT R A B R RO I 2% 1
B2 B 2 18 ST, M BT (B )

Ry A, FHR, . 2002, £ 5 A A e LU B
X8 I I3 20 o ORI A L D B oo A B2 AR, 8(2)
121-128

WA, R A 2010, KBS A 5. dbat: Bl R

(AXEEHE: £2FEXHEFR: H4%)



