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Fig. 1 Outc1§ 4nd microphotographs of the TTG gneisses in the Fuping complex
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(a)—Plagioclase-quartz rich leucosomes in the Bt-HbI-PI gneiss; (b)—leucosomes connected to form granitic dyke in the Bt-Hbl-Pl gneiss;
(c)—earlier euhedral plagioclase and late coarse plagioclase in the striped migmatitic gneiss; (d)—transformation from biotite to amphibole
and K-feldspar and subhedral quartz in plagioclase; (e)—albite-rim between plagioclase and K-feldspar in the biotite granitic gneiss; (f)—
earlier corroded garnet enclosed in plagioclase in the biotite granitic gneiss; Ab-rim—albite rim; Bt—biotite; Euh-Pl—euhedral plagioclase;
Granitic dyke—granitic dyke or vein; Grt—garnet; Hbl—hornblende; Kfs—potassium feldspar; Leucosome vein—leucocratic vein; Pl—

plagioclase; Qtz—quartz
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microphotographs of the Wanzi supracrustals in the Fuping complex
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s (D —RH A -84 A7 18] 19 84 Gl ARG AT s Ab-rim— K A7 30 s Be— B 2 B Chl— 40 41 s Ep— 44 41 s Hbl—ff (N A7 Kis—
PR A PR A Que— A 38 Sil— 4 & fr

(a)—Migmatitized Kfs leptynite was deformed; (b)—injected K-feldspar-quartz vein in the Sil-Bt gneiss; (¢)—euhedral microcline enclosed

(O—2 1 TR A A A UE 8 R

in quartz of the quartzite; (d)—subhedral plagioclase included in quartz and accompanying Hbl, and retrograded epidote; (e)—subhedral
plagioclase included in quartz and accompanying Hbl, retrograded epidote; (f)-—albite-rim between plagioclase and K-feldspar and
retrograded chlorite; Ab-rim—albite rim; Bt—biotite; Chl—chlorite; Ep—epidote; Hbl—hornblende; Kfs—potassium feldspar; Pl—

plagioclase; Qtz—quartz; Sil—sillimanite
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. T AR AR D T Y B PR A 0 A BT AR A Ay
AIRR A BRAA S D 2 0 B O AR . B IR A A LR
JEE TR T 5 S A9 AL A A B 1) 24 53 A T 1) kB
ST SR AR B . J5UA 2 ) B 52 BB
Wi S AR ) o B A E #RAS B TR BT Ay X
Bl HorbJE T AU A Y L A JL T i g e Ak
FH 3 J 7 D b o 61 ) e AR e I R R T, R
3 AT B I8 B AR .

MO ok T8 BUIR & E iPLS AT A 4 S
Heom HAEN TR T SR FAE 5 5
o AR o) S AR MRS T B PR &R IR &R
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0 Jeg T I il 2 o3 i e R & TR iR A s
AL B B2 2 38 o 5 Bl E oy ek . bR B JC R
HEPFRALE O . 7R A — P Ao 18 KA 4
TR & 5 18 B fT S 03 PR T IR e/ T (I AR
anatexis) .

RIGAE R UL T 368 1L A% 0 Y g 28722 ot b o {K
R R M S R ) R T RS AL S 21 O Y BT 20 I
ST PR E B BT R — MU R TR 1R TS &
— RS IR S T A A AR R Rl SNE . DA T
P 2 5 U 2 A RO P R (Harris
&. Inger, 1992; Tomomasini & Davies, 1997;
Whittington & Treloar, 2002), %& 4 Hb 5% % Gl i

F2 AL 3 PR BT N K Bl & I A48 4 (Brown et al.
1995) o 7 AR Bili 5 9IIA #5 FORH > St A9 5 425 A ik
P 5 A 1977 2k (Patino Douce,1999) , R HST ¥ it
AR 3G A 5 TR S AR SR BORL 3 1L b o 0 A8 2RI A TR TR
TE LW 4 P A8 3 o [m] I 7R M 7S B RS Ol 5Tk M A
(Brown,2001,2007) . 7EA Al BUAAEH 5 T . H5E
TRIGAE T AT DL T 91 5 B v sl 550 22 T 36
4 - D7 filf 1 38 1L 7 Con 5 ) JoA7 45w AR #oc
Y HL ST ST A 3 S Y BN BT 5 1R 1
(Patino Douce et al. =190; Inger & Harris,
1993) 5 @ 5 I 0 ik 1 3 I A &R AR A B0 IR 3
(Huppert &. Sparks$, 1988; Bergantz, 1989); @ i
RIR B 0 15 Bl (Ratino Douce & Harris, 1998); @
Tt 20078 o i DR bR 3 ) 8 3o A v BT R Y e T 0
El (Carsonethal. ,1997; Patino Douce & Harris.,
1998) . FEHN—TT 58 HORL A PR A 38 ) B o 7 o
Wef s il S 350 L KA 368 1L 5 A 4 TR

e TP R R G AR 250 SR R TR Y
AT A= AR S FE 2 T 0 B 5 R Y M IR 4 B
TR BRAA 0 1823 5 TR A R R R BT TR 0 AR AT
K F S WKARTE B R 3o Bl T — R K 3 B S
.
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o SRMAERA AR BRI SR MRS &
A AE FIAAE D) S B2 30 AE B BT 78 23 1 Bk 14, o A7
W) ML E A AR (R A 22 B D |
W PR b A2 SR 25 AT . R (198D F8 s, 2
BORA A I TR .

7 52 B BF 5 b R 38 48 . 1999, 2000a.,
2000b) X F B A T S AUAE TR DX 23 9F A 2 AR
WY R A LA C1999) 53 A TR J48 A AR 24 T 0 44
T TATAE 2438 2l 0 B P A 5 1R T 4 i A Ak O K R
B ARHY 25 2R AR R 2 U5 B B RE A B IR R
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FHWA0 G B B a0 0 1) 175 il 2o A L 22 S 1 TR O A
F & T RI06 By B0 10 1) TR A o T AS 2 T 5P
filt, RS PLAE (2000a, 2000b) X EL P 25 1E v (1 18 kL
B RABRCE CRHE A TN R TN R A B 5 b 4
L TR IR R A5 R A A AR &2 TR T
3% B PE AR B RG] Canatexis) & JE R T — &
H IR G 8 28 G AR R AR IR & A e i R
AR HERAGENA O (R %, 1998, 1999,
2001),

XA A BT S N 0 A AR AR 32 S W TR ek
T TS24 00 4 il sl RE B ) 0 A8 4, R A L
S5 (2001) 4 P P S B TR I 1 ] & A & S w0
1) — 25 M 2 bR R QAN R B™ 40 hL B R 458 A ;1Y [
FAF A A ML FR T4 R ) AR R A
T B SR KA AR A A
SR S B A I BCIR AN I B A R A5
1T BB AR 25 4 () T 3 I P sl R A R 22 ]
AR S AR 25 58 s R Jr 1 3 72 b ORI A s i
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KA KK A B M8 = Bk A EAR
[Fi) R 2 B 7 DX 35 A Oy PR 2 B T 3 4 R A
i AEIE 2 R 45 1 58 42 40 1 T8 B AT R
A0 Wy 50 o A TT 2 A8 A 7 4R 2 A AR 47 2R
N A AR AE— E R EE R “ Wi AL

A 281 I TE B R A T4 (200 1) SR I 1
FH—FP 2 530 KSR A 28 b &7 T I A7
SR TCE 45 T BIEAE G — A BRESTE AR &
RS A AR A s BRSO
TEAEA ARSI 2 5 0 728 i AEvh Bir & 26 1 43
A KSR TE N I AE R R 0 s sl 4 OF A AT e
VE SR HE ) 15 19 21 4338t BN R I it o () B 43 fie 1
K T B8 S 05 Bl A G ISEON IS W BSUR IR . X se ™)
7 4t 2 2 S M EE O BN — SO Rl CRITR A AR A 1 52
.,

HRODR S A0 4 s Tl 9 30 BT S B T B A s s I
TR AR FH B B S0 R i CFR A U 55 1998 5 B8 L% Al
RATPRL1999 5 88 X %4, 2001) , 18 i A1 K R A
PR B B S PR AR (1998) I A
BERURH A 1 i 10 AR 38 28 25 B 1 /K B g B R M5 A
FAMITFG o AR b AT /3% 380 TR 21 2 B 2 B R /K s e
T IR & A AONS A FER AR BN A s AR AE S BR5
AR, B SRR AT (1999) T 48t FF A
T B TR R 2R 2 AR R I R A A A T

A — R B MR L R B h E E — JR ERAA f- 4
Al RN o BT 08 58 SRy ME IR | JR) HR B B S1O, AR I 1Y)
WA . B X245 (2001)IN Ry 16 A7 RUHR K 7%
KL ) R A Al S B b B AT K KAk
A AT KA R BRGNS [ R b
JEah G A MOTR KA T BMEL IET Y
fit F IR SORL A R i A R S B K A4
CLASETRES A . T AEDRM T B T R T R ik
PR 3 N SEAFE ) S rh RS TR T 4 R G R
ARSI S - Vo Ry as
4 RA S ATERHE

BOP e n KRB A s T 3 B IR &5 1
ER L H AW B aea h B iz e B RGS
B7HHE AT rap et al. ,2008), IR & AILFTEI N
AT BTSRRI 1 6 1A 5K 1A (Kis - P1+ Qtz
+Bt M (K la,b; K 2a,b) (B Y% 5 % H
Kretg(1983) M%), X R G A KK E T
(e TYET
41 BREARBEISE

5 B Z% 5 B R TR 28 RUAR X6 Rz L TR A 2 AR 0
HEAAN, TTG FIREMIRA S EZRIAN
TE B Fr IBR 2 T A [) 9 B 1 e £ ik A4 (&L 1a, b)) s kR
HHRRERT YN A B A SR AN A (E
le,d,e) AW AMF A 1D, Hrph b,
N A Z B A8 —F AT &80 BT & iR =R/
el DRSPS R SN E DI e P A
AT SR A 2B S B R s B B
SR A AN A R A AR A A T A B K
AR AT A AR A

TE B2 55 LT Iir A B0 0 I K 8 T R R
W46 TTG A FE 8 s S 1Rt 24
EHANSH BB IN A RN B B AN
AFAE 1D, BFERRAEERTRAEA
) AR VR A5 2 F i B KB Wk i R AN
HIRA A M s A KR A ERRE R R
KAMAESEEFERLAREENRS SRR E, s
LR RRE BT WY A R A . A%EMA
b P EB AR A R G AR E K
A1 KR KB R R B ACCE] 2b) .

RV 7 BT 9 MY ) 5% 7 AR S i HokE A R
FEAE A R I WY A R R AE (] 22) 252 T AHY
T B2 HIR G a0 .
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4.2 TYHBFES

— WA B AR METE A A L A1 B2 BB &
By aRasa A AR A (K
20) BRI A AT WA BB B IR RHE A BURL (K 2d,
e) YKL ] DL ORHS A4 A SR BIE . R
A A TS RN B RORHK A BB S ar R
J& A e BN Ok L AH Xl BB R A7 5 A7 SOk [H]
A RURHC A1 G L =R SRR AR 58 2 — B0 3R W T[]
WE B B2 5 N 5 TE R HCE @R e A G R TR
aah L AR A N ZE R RS T BB B X A5
PRI ON 5 R 45 B 0 FRAE (Zeck, 19705 Vernon,
1988) . BT v kA v g B A B AT B BB
R A E ] L B AR X R Z5 R AR T AR T B
TR A SRR EE TR A R 19 5 J0E 3l B0 5 B0m) JR)
PRI M A TE R BL A 254 (Hibbard . 1987) .

A7 GORE ] 7 B A 7 AR = A AR A B
5K, S2 e R WL B UK AT TR R B) B 0 MR R
(Mehnert et al. ,1973) . J& 5, = MR s 2k R
YT PR AR RV R ISR ZE i (Jurewicz
and Watson,1984; Sawyer,1999,2001),

RS A S 2 A KRT RE S R AR K Bl A
AKX B A R IR A A LR A RHC A, 3R
WY I3 1 s G b iy AN ASCAS 2 [ R 728 Jo o8 » )
Biisch 45 (1974) i 5451, — L6074 BB & i) iy 3L
Ty B (B Al 0 TR A5 AL I B0HT A 6 3
S5 AR AT LA A I R AR
4.3 BRAMMKAESER

— VLR L B AT A AN A e R A Y
LAREER (B2 =5, 2009) , Bl S ¥E S8 AR A A K
W2 — (B ,1963; B, 1987 ; Mehnert et
al. ,1973) o T EAF 2% o BORUK A1 Z 1) B 40 K A1
Vi IR R BRSO ICT TR TR A B — B A
& EMIEAE,2000)

T 3T A0S N B R B T R SR DG BT YDA N
RAERI> A P A v i B R O 5 fE Bl 2D
A TR AR I L AR DA oA 300 5 B2 R A
A R AR BV RDE B () 1) fEA 3
A b SR AR i B B 2 At AR TR A3 5 (HbL+ Me+ B+
PI(£rim) +Qtz+ Tit +Ap) . A —E RN B =
B DL R i BN A 30 s BE R TR BB S R A B
)& B AL A & A B8 (Hbl+ Me+ Pl+ Qtz+
Tit+ Ap) , fe %8 #9728 A 2 2R = B AT K A il
I 2% R BT SIE A C IR G i ] Wil HOE
AR 28 BT 2 R B R A i S B B SR R . K

TR SR L B A7 9 B0 A 4 1AL T A i JoiE
B W R AT B R A S U R VL
SR RE R,

T BT WSR3 Y A IS i 1]
MBI ESHRKANEES SHEE A
A2 BRI A B 20 A T 4 AR 20 A T

Kfs+Na"—=Ab+K" (Ms) Q)
Rt Y K B3 BRI IR KA 48 = Bk
HEAZD o A R B A BT B, % 500 07 B 3 8 4C A0 9
B L H 2 Kis-Qtz [aJEF 1 . Kis-Kfs 8] 2 80
ORI Te s, DR SR v i B8 AR X T 81
AT 5 AR R R A . b B A R AT R
K AT A 2580, 08000 T 1 TV 0T 180, B 254
AIRHC AT An RS0 58 B A TR AL An jiS
BRAR PN, BN AT 3 5 RS A IR 2R B0 o)
& AN [R) A g PR ML A

B £ v AR T A A - A K AR
A TR 2 BV 1 A JE RS T R A AT 6 TS
SRR ARH A . WEIRAR S (1996) L T4 I8 1 K %
R N R i Sl R RN ERE (NS I N
R SE PR b b BRR A-BUAE R s, & 01 1 B Y
RAA A Fo2 A v il h s RORHK 3 T A X 7]
AE S PR EOLASE . SR B (1990) 15 . — LR
AR R B A SR KRG R BUE A H B BA A
T M 0 EOR RY eir 20 B se AR AE
Peng (197003 H . fE 54 & IE KA 0 W kL ) B 1< 1
Vi 4 i TR A AR T S AU AT T A 2 B
KA S &R — BB s T - s
FAE AR R U B S A E L L S
TEAATE Bl A7 56 5 LAY Y [ AH A2 BT AR A I ] i B —
UG 5TV Bl T AR X 3 L A BT Bl R AR — R
828 J5T 2 R AN BE L B 2 AL 0 0 4 A 4 10 BORE 24 1 4
.

Hasalova % (2008a, 2008b) 38 4 , 40 K A ¥ i1
S5 K I RIRARIR & 8 TT 06 0 B O W] 24 VR i A A7 1
MR Z — o RO A v il S I IR A A o0 %
IR R H 2 B IAAATE IS R . B2
e v B B A i s B IR 20 fiE A A 2 R
) AU R S 32 19 A0 98 3 b A4 AR S R 2 At ik
TR AN E &N TIHENSEELGE. BF
FahRKAGFLUNERLTSZEREN T 2
ke A2 2 R & A A VE AT G, 4K A v i vl RE
T T AR F S AR S SR W AR QR B Be . Bl
KA GV TR ARE A BB T 0 RN
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L W HL A S Ay Al T o 2 T e R 1) G 5 [
T o ALY AR A 1 I A AR A T R K -
e SRR AN BT A 1 R DG 11 45 1) By e (Trap
et al. ,2008,fig. 12B),

5 IEIEH SR

REEEMEREE B R E . AT
BB ACA 2 T —m L BRI BT B
9 7K 185 BE AR SCANGEIRE A 1997) L X S 2% 1 5 TR I
YER B IR E{E B (Thompson and Connolly, 1995)
RECH 2 . Anail T 3, R AR T Al 43 S Jo K iy 7K
[ i I AT o 71 B 7t = T 1
5.1 ZARBERARENEE

2t R 22 BN K s il B 1 AT B AR B B R A L 1B
JBR 7K B NE 22 e HE TE v AR DR S A — JRRORL A A A2 J5T 2% 1
T AEAEERE AR T A RO A VA R AR
SYEC BT R B G0 AR AR R T B B
RAEFEFR . REKT Y-S REDRER T M
TR ) R TR RRURRORE S A IS K 8 43 94 il B R T K
AR R e A L BV A T AN s WD S 9 o S 4
ZER) (Carson et al. ,1997) ; 75 KT B WA MR A
TR AR v AT U A0 A4 7 R AR BRI U
A (Wang et al. , 2008) , B JG 7K B ¥4 1F A 855
JKEB - Hes A PR s A e €0 AR S T AN LA M B
PRERAE A — & B ARG 2 2 5 i R RTJE e 1)
WIGAE R A (GERAER ) (FERRAF,2007)

AT B A W AR BT A (Sehilmann et
al. ,2008) . fE [ IN 1< A (Berger et al=52008) B{ 28 1F
55 (Hasalovd et al. , 2008) , ZaE ¥ 14 & o 48 1
800°C I 2= Bf 1Y i 7K 73 fiff i BB IE U AT BIR A 45 1
BV ZR S R A T B0 0 B R R R H A AR
Z S KT P IMA NG S B B BB A A
A RS T R A R R R AR
(1D A KEE T EIE T R ik 2 X S i 4 -

Mica+Sil+Qtz —Grt+ Kfs+ Melt (ft 2% i /&
(19 3 50 A D (2)
I T PR AR ALE 2 1 3 A0 R A AR A R Y Y
TEK I ¥ /E F (Kriegsman, 2001) 8¢ A — B 70 4%
g (fluid-absent anatexis or incongruent partial
melting) . AT M B AL, (H B o5 v Aot WL 3
X — I KR S AR | M AR W A TR ] fiE
5 A K& AR Wi 7 AR T R IR R RR
WA KA W R WM OKIREAEM (Kriegsman,
2001) B L S — R Y JC K TR IE AR T L (HLBY

Je A R 1 & K BRI A CR X 40 Fir & in i s
AT (B 1D BAF A s 59728 Bl R 254400 T
680 C Al 0. 8 GPa,730C ~750C #1 0. 7GR [ft it
XIS SRR AL L 1997, %o T 38 48 3 7Kk S Tl 2 vt T
JE 5 14544 (Johannes and Holtz,1996; Lopez et
al. ,2005; Watkins et al. , 2007 VLR B A &
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2005; Berger et al. , 2008), TTG B4y & A W47
FE R i T AR K JindA s i i B (Sawyer, 2010,
5.4 MEXMIBBREH

DRI AR JH B0 5 R 1 AT RE S 22 HE KR A
mahEA e kAR 8 1D, RIRGELS
R B 78 TSRO A P B S A J A T AR R Y
A ) AT GE I GR AR BT W G A0 i Y
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K B il 3 BIR & e S5 R b — & B A
J& TR — B L S5 R A A IR A 5 o R
A8 T (R AR T ek s . I A AR S S AR L B
JBCHS B8R R K A 78 SR B 1) b A A% kR AR T
PR 2 5 26 08 57 A o 1% 26 i/ T ( Thompson
and Connolly, 1995), £ K2 FhZE A 1R 28 it B0
REATRER A TIRR I Z B Be il A BB 3 2 — 3L
f L T HL B aE R AR R AN TR B A A S8
(Holness and Sawyer, 2008) , N1 88 & 5 5] 2 1B 42
Bl . BRa B RHR A AR IR SR B B
AR5 AR AT BE 5 4 R 2 i B A O BBl
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Abstract
Leucocratic veins are widely distributed inglt¢ Fuping Complex, North China Craton, which
demonstrates the intensive migmatization. ~The migmatization was generally ascribed to ichor

metasomatism, pressure solution or fluid-absefit_partial melting, which are not consistent with the actual
petrographic textures. Euhedral crystals ofssémie minerals, albite-rim texture and typical transformation
between hydrous minerals suggest that the “fhigmatization has in fact experienced a complicated process
which is characterized by water fluxed fastial melting. The resultant melt was relatively mobile and can
easily migrate into adjacent rocks. This\s equivalent to injection of foreign melt into the rocks and resulted
Therefore,

metamorphic reaction of the Fupiag ‘Complex, resulting from migmatization, may include both melting or

in melt-injection migmatization, | Causing some metasomatism reactions and textures.
dissolution of feldspathic minefalg ‘and chemical transformation of one hydrous mineral (e. g. , biotite) to
another one (e. g. . hornblénde). The most crucial mechanism of migmatization of the Complex was
dominated by water-fluxed m€lting or fluid-bearing partial melting, with pressure solution or fluid-absent

anatexis as secondary faCtaer.

Key words: petrographic textures; anatexis; water-fluxed partial melting; migmatization; Fuping

complex





