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KR BRUESIEHLH s KA BHECSE s B K A S ik oy i (CPO)

4 3 b, J5T 2 1 A% L 2 BIF 5 b 5 1) N ) 5 AR
AR M R A AR TR (ML) L TE T ot &
PLTR B Mg % A WS e (ToR sl =) etk A
&I Z (8] & E Me B 122 T 1 4 (Goetze
et al. , 1979; Ramsay., 1980). JfE¥: 4% 5 B HE
2408 MURT 2 L G B R — PEAE B R EM (Kirby,
1983; Carter et al. , 1987) .1 #1425 & Wil 5 4 &
AR AR 4 I ST R TR R i AR I ¢ SR AR R
o A% 2f 85 R ( Regenauer-Lieb et al. , 2003;
Birgmann et al. , 2008), Nt E 4B AT, £
TR UL B AR R A AR I a0 R R i
TF 2 N S B a2 UL RIS UL B 45 2R % [ R
SR WU TE 43X BE R 2 B 5T 2 A0 Ui 72 o R
(56l (Uenishi, 2009, P . 48 24 1 BF 5% S ik

&5 A0 AR TE WL B R LI F 5

R A A TR O TP AE S0 ) b X R
BT — RIS R BCR (Hirth et al.
2003; Austin et al. , 2009), SR AR R F A A0
AN AEAE 2 FAS ) Ui A2 2 B i 0 W S ] kAR R
TERE5 2R ) an7E BE Ak o vh o i T DL i 22 AR B A1
Y SRR R A (N 3 R D L X AR T R T
PrAEAE [R) A2 T il R A5 1R R 2 B N [E] i AR B R
W, BPAEFR S48 IE (Trepmann et al. , 2003; Ellis et
al. , 2004; Qin Xuping et al. , 2018), FEFRLEZIE
Al 2G| & H Hh7E MR 1) FEE AL (Ellsworth et
al. , 2005; Shelly, 2010), BF7EAERR A AL IE (19 A 42
SRR I A FR A (6] 50 ) 4 T8 28 R AE B 5T 0 A
X BT W) A S BE S TF AR 2 (Herwegh et al.
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2011; Hunter et al. . 2018), F) J 7 = B 520 ¥ 4
B8 U 77 44 3 A2 B Ff AR B9 S5 B AL R WL (L
Hailong et al. , 2017),{H X} #1152 & 55 — Fh % L7~
W—K A BB W5 W AR X /b 3 AT RE 2 th T
KA1 B B T2 A k.

Kagsaerh & & EH Y (Tullis,
2002) s HAKW] 43 BHE A FIBT AT PR2E EATTHE
HOT 3 58 R H R R T AL ™ R e A
FoH TR A 2 & M (Menegon et al. , 2012; Fukuda
et al. , 2013; Miranda et al. , 2016) , f5] Il b 5= % 24
R WIR BE 2 A5 AE IR 4 T M 7 A7 AE b 5w I AT
H 72 B B B R U] 4% (Beaumont et al. , 2006;
Ingebritsen et al. , 2010), ARIZEBPKALE A
() 2R AL 0 XL, IF HoAR 7 P B A 8Ok 22 5% (o
5. 20060 7E— 7 19l A F R B AT AT LU
Hefl X BT KA AR OLHI R 2 k. B
TR AT R B IE AL JEAT B2 7028, U IR AT
AR A BRI i #8  da n] S R Hb e AR R
PERY BT FEFR AL —BE Y & .

ARLEIR S N W) i SR TE LRI DDA g5 i H
H R DL B 2% A AZ S AL 1 8 SR B, e IR T
AN [F A TE ML A A= 1 S B DA KB AT 22 [6] AT B Y AR
HRFR, FH80 R TR ATERET & &0 H
BATEHLE L, BT Z AT G K
HEREIE . G AR SCRE BRI 41 T H 2 I 0
GEITE B - By it i J7 8 FR AT i — 2B T B AH G
W5

1Y) B e AL

W RSB ALR AR R e 2 BT . 2
A WU TR LR A 2 M G R A TE A B Y, B
MZ AR R SR . A 2EE LT L
A5 T R T AR A A T ) R AR TR AL
L1 # YRR

if 1 1 AT ) B DL B R O R . T
% (micro-cracks) J&H8 & A1 P ) UKL R 5 5
AN RUBE AN 3 2 18« 3 8 P BE 2 B B sk AN AL A% L 7
FLA ] SR B AT R A SR I R E 1Y 4
Jy ) CUn g BROE J5 ) K H MNP E (Passchier et
al. , 2005) , f 24 AT BB & 2B TE fAs SO B
T SO NI % NS % NI S O B A VA
(Tapponnier et al. , 1976),

BUESA VIS E A ITPIP 5 ¥ € €&
REER—MHER. EELE S AFERES R

rh L TR R T e s ) 3 Y AL B 85 B T 8
(Passchier et al. , 2005) . AN [E] 447 8] #if 58 P 09 A
DL T s W] RE S R AL A AR KR 5k (Hippertt,
1994) .tk Ab. 28 JE B &G 5 R #fr (Carter et al.
1978) 5 AW Ik 22 5% 5 SO B0 ) 19 22 = 0k 4
(Vollbrecht et al. , 1991) ; " 4 #H 5 4 S IR TR
254k (Kirby et al. , 1993) %K #6251t UL 4 .
IO 2408 H 9 AT WSSO A A & Bl
SEH ) FH I A £, 2 A 1) 9 30 B ) A S 2k R G 4
FBORE M A B A A5 1R (Stel, 1981),
1.2 WYRBEBR—TE

TEE AR B b B v, ol T8 28 L T R A Ok
W1 R AARE 1 S0 A ORL 23 A AR A R L B VAR
H (pressure solution) , ‘B A] LLTEH™ 4 ki %A N
HRARTE ()7 L B A8 ok B R (Bl 1) (Passchier
et al., 2005), Hs¥& 1 Al A8 Hh BE7E 5 My 0K 452 fih
T = UAE ] A O R T B P (Rutter, 1976) , 1 1] fig
PR AR B AL 3 A VA A MR R (Lehner, 1995),
I H VAR AN, T BB JC vk R T S PR 0 AR R
Jo e T ORLE A R m s 0 (AN & G 20
(Gratier et al. , 1999) , X B & B0 ¥ 28 TE 59 38 % /2
e 1 A8 I 5 PEAR G AL Bt A5 AT s Y5 1 P R M e e 284
2= [a] i} BE (Passchier et al. , 2005), V&4 i A\
[R5 A R A A G R - S R N | R T T ¢
(solution transfer) , 5 fi# 49 51 VI BE VT IT £ UKL 8] B

(@)

K1 EHEVEFRERE (Passchier et al. , 2005)
Fig. 1 Schematic diagram of pressure solution
(Passchier et al. , 2005)
Ca) — R ¢ L B0 T A 0, 1D 7 TR € o . o 28 107 0 AR RS 5005 5
(b)) — JGURL & fih DX 35 Ak 119 40 Jo 2 D0 3R AE S E 19 LB » SO JURL T IR

(a)—Oolites surrounded by a pore fluid. At contact points,

differential stresses are relatively high; (b)-—material dissolved at
the contact points is redeposited in adjacent pore spaces and changes

the shape of the grains
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Tt A 2 ik DX 3k, o W A S RS ARG BE B TR A0 ik ki
A5 R J15 (Passchier et al. , 2005),

e Y, . . .. . /T\{j f\[\/\/‘\(\\

W — DU 8% A8 (dissolution-precipitation \?U <\J \\ i )

- Py
creep) , WL FR N J7 75 5 B I 97 B (stress-induced S E ¢ \< < <\
. - . DARIEE A

solution transfer) , B35 7E B 1IE W 1 R BIA @ 5 EC) & d [JJ ) Wl it
ORI T R 5 105 03 X O DSOS«
WEMASIE 2 F2 (Vernon, 2004), &b 5 F1 550k 22 1 t-o---&-d

AR R T 285 BN O o J) 38 9 W — T T 6 7% 1) E 4R
(Mancktelow et al. , 2004), ¥ — PR, 5
VAR SONE UL TE S AR L JBORE g AT A A A O, A I
AIRE A X SE ) R Y R E 4l & (Fukuda et al.,
2013) . PR, FEVAE ] S MR IV A — DT T I A2
BERR RVl — DUVE L 72

TE W AR 1 B 1E ] ARG B AT
—ULVE L FE W = 8 (Hippertt, 1994; Passchier et
al. , 2005) . 7E 8 my W22 JE AL B 45 40 T L IR AR AT
BT SFZEMG (Bell et al. , 1989; Wintsch et
al. » 2002), FEWA S HEAMR (<100 852 3R
B AR Z 3 m B AR TR HIL R 2 DAL I R A A Oy
B — UG A (Tullis et al. , 1996; Wintsch et
al. , 2002), E- EFE A N A #H &5 F (Berger et al. ,
1996; Wintsch et al. , 2002) HI# A B4 VE F 3 1]
(Alvarez-Valero et al. » 2005) , % fit — IL 3 % 25 by
RE S, &5 B) T 0K S 0 W) 1 e — DUE
AR AT AR 5 R e A A T B (i
it — UL VENE A . Menegon et al. , 2008; Brander et
al. , 2012; Fukuda et al. , 2012),

1.3 BRELTH

oA IS I AR KRR BE b di ik i A Bk B 1)
RS LI AR A MaPE B B B0 T o 3% 3l 1Y i A% ik
(R oA I 7 N (R | N | e o R A A (B
(intracrystalline deformation) , j #% Bkt i 43 b 5, Gk
Fa ALl CRIAZEE) « sk BE il IR 5~ B2k (vacancy)
SRR BRI ANE T (interstitial) ¥ s 37 55 J2 f 1A 25+
AT RSN SRS DS Y 5 20 D I B A 5 R e
4 (B 2) (Passchier et al. , 2005),

FAZ AL 5 I R R R A N AR T B AL 5 I RS
(dislocation glide) ; 18 it 1T # 137 i B¢ =5 132 I B A 5
I RS G 2 DA RE LR DA D SUR R L7/
RN AT IS AL A2 (dislocation climb) 6
(O U R Y/ WO I M A
(dislocation creep) , I\ 4 I 25 fifi 25 A & A= 1 M 22
T 5 3 3 57 5 W 7 S IR i P 8 T B0 K 9 P AR T

(crystal plastic deformation) (Passchier et al. ,

Vi8] B2 ) AT AR Jd T
B2 s pE R ER (Andrew, 2015)
Fig. 2 Lattice defects and their spatial relationshipspoints
(Andrew, 2015)
0% 8 9 A% T 00 6 VURS 10) e S SCHY T 1) 7% 3l A 4 4R 3 T T A
1] 42 R Ay 70 B P AT FACTAR ) 42 R R S MR O 44
Dislocations move on slip planes in a direction defined by a vector
known as the Burgers vector. Where a dislocation line is
perpendicular to the Burgers vector it is called an edge dislocation,

while screw dislocationsare parallel to the Burgers vector

2005) . PR g AS[m] i B8 2R 0 A 5 o A I it A PN 1) 0
ABEAT T . M I B 2 g A, 5 BN R il Al
(strain hardening), & i & A & 5 W 4 wf 2
(Passchier et al. , 2005),

AP Wy (deformation twinning) 4% & #~
Y25 (Egydio-Silva et al. , 1999), i % H M7
BRI AT 28 Rk R f AR 27 J7 18] | (Passchier et
al. » 2005) 72 B R it i 52 B IR mP AR T
Tt I XU B o R A R A S BRI 7%
o4 W E
recrystallisation) (& 3) (Rutter, 1995) ., 5317
#2450 X AE T8 A 2 5 e UKL R
(Passchier et al. , 2005), BEHT5 M HELL . ELER
— I AR SR P AR FEARR AR T B
AR, KAV Y d (Nishikawa et al. , 2000;
Passchier et al. , 2005),

( twin  boundary migration

ICEPV TP UR S A Y (-
(Passchier et al. , 2005)
Fig. 3 Schematic diagram of twin boundary migration

recrystallisation (Passchier et al. , 2005)

1.4 HEELERER
PR DAy A 40 A8 T i R A7 7 A i BE 22 A0 A RE



55 10

B3 A IR 45 < A0 AU TE WL AT 5 ik 2681

2 BB S BN A A 2 R T BRI R IR K
T JAH [R5 b e A B R /N FUE AR 8 2% L I
Fdy ot & 4H, B EE 45 S AE Al (Recrystallisation)
(Hirth et al. , 1992), MHERETI &, 2ZM T T,
25 S VR AR 43 2R < B 1 i 4% bV T I 0K g
S 25 G R IR BURL 3 AT R A SR
(Hirth et al. , 1992; Lafrance et al. , 1996; Stipp
et al., 2002) , B AITJ& B M ik P 0 FE R BE S5 1R &
[ &4 (Lloyd et al. , 1994) & AT Jl db M4 1 =
e, B o & E 45 &
Recrystallisation) , 754 ) (%) F5 22 28 I8 L 78 o i
7 A R 9% 2 A L A Y AL R 2 WO IR
R 3% Tl AL % RE 98 D 1Y o B B A
(Recovery) (& 4), & &2 /W POk p9 3 2 i f2
(Passchier et al. , 2005),

( Dynamic

-
-

B 4 WEAERREE (Andrew, 2015)

Fig. 4 Schematic diagram of Recovery (Andrew, 2015)
AR i AR MU JBORE 90 77 3 S0 IV UL T % A G 300 1 1 5 67 1 e
A AW AR R TT 6D
Subgrain rotation caused by the stacking of dislocations into a
subgrain boundary, Colour represents orientation where the
transition in orientation becomes progressively more distinct during

subgrain rotation

1.4.1 BOELERER

TEAR R « 3 WL AE ZR AT dfoRE g A AR AL 58 %
JEE NG T ) i S i 8 R TR JT e K B 1T 48 A A D
(bulging recrystallisation; BLG) ([ 5a), & 3% i
i Al A% e f4) i&  (Shigematsu, 1999; Stipp et al. ,
2002) . BLG 3l # 45 & B WURL 1 FLF0 =05 ) B
REFURL I B KL 5 IR 56 L 3 R A 28 OB
UKL . BF JURL I B A AR ORI G I B B 805
(Passchier et al. , 2005),
1.4.2 THRERELSERIEM

YRS A IR o5 8 S 0K 380 2oF e % T2 B AR
WKL e ¥ 45 o /F B (subgrain rotation
recrystallisation; SGR) (& 5b) , SGR i # fifi £ i
KL A AR TE % o BRI G B 8 Uk 1)
ok AN B T R 0 B A R G DA I BR300 R
ZWOKL it B A W A% 3 P A (Passchier et al.
2005),

1.4.3 SEFNIAIBELERER

T i i RN AZ AT S UKL T B 1 BR )
BERRE R DL 2 T MORL I SRR B A R A AR B B 2
i A AT REAE AR (00 S AUURL 31 5L BV v TR BURL 3 LT S
H 45 i fF A Chigh-temperature grain boundary
migration recrystallisation; GMB) (& 5¢) (Stipp
et al. , 2002; Passchier et al. , 2005), GMB 1 Ji%
BOR B ORDRLAR 22 5, B A RURL AT 2k IR 2= 22 T2
HURURL I S (& 6) R S AT A AT Y. 2
RE A E P SR . 7R A B
ge4 A2 AUHT, A BE BB A gk R BURL (7D
(Passchier et al. , 2005), 7EK A M INA 55 FE S AH
WP . BLG Al GMB A {8 4 78 22 RE 9K 5l
(Passchier et al. , 2005) , 8% B % Fokr o A 7] £k 2
KBl (Berger et al. , 19963 Stiinitz, 1998),

. ) 10pm
()i ™ &5 A L1
i 1y
N lpm
A
O |_—_{>
vy
(b) MV AURL T % T 25 it 1
. A 2
JURL 31 5

/
|

A
/
/
>
(o) UKL i1 X 45 78 45 41 1
/ y
| - 4>

I i)

///’ ///
A

I 1)

K 5 shAELEBVEMRER (Passchier et al. , 2005)
Fig. 5 Schematic diagram of Dynamic Recrystallisation

(Passchier et al. , 2005)
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Gh-Z W CRERE) NEER-Z U TE i hi-Z B
S B2k ) AR AN R 24 a) AR ISR RN
SRR IR 2R AN AR HUIR B 78 B 2R
6 Zelapik & Bk AR B E (Passchier et al. , 2005)
Fig. 6 Schematic diagram of interlobate grain boundary shape etc. (Passchier et al. , 2005)
X t;/ : \@;
lcl
AR
A5 K its P s A T
N\
)= / |
L 1 1 \ y
N 7
i 4 4 32 Bk % URE ==

|7 #5154 R Z K (Passchier et al. , 2005)

Fig. 7 Schematic diagram of pinning microstrucutre etc

(Passchier et al. , 2005)

1.5 yEIETRBmAaREs

YT S A0 R T FBE 0T e R IR EE N A R B
2 LLZE B % 1 5 A0 S AR AR A2 T S B AR RS
WY HiEF (grain-scale diffusive mass transfer)
(Passchier et al. , 2005), ‘&t %5 Coble IE 28 F
Nabarro-Herring % 4% , 5 3 $5 &4 4% 77 09 6 FG 0S5
T30 B 1 J5 8 4R 1RO BB 2 B R (8D
(Knipe, 1989; Wheeler, 1992),

T ) 2 ) AT RS 0 AR AR R A
T 1 5t B LA RIURE 31 S S0 A 1D T i R0 U 55 K B 1 A
B B AL B Y & B BIRURE 3 A2 £ (granular flow)
(Paterson, 1995; Fliervoet et al. , 1997), 7E45 5
IVARZS S IATDE- R i EeH B A S N N 51 3 i I A
CPO (Hifh2p ik Jr fii) 8 SPO JE 54 1% J5 i)
BRIP4, Bl 48 #8 P (superplasticity) (Boullier et
al. , 1998b), Coble I 7% . Nabarro-Herring % 7% |

FOURL I T M 8 P 1) 9 2% = R AR AR 8L DR Ut

£

B8 Wiy #iEAE (Andrew, 2015)

Fig. 8 Schematic diagram of diffusive mass transfer
(Andrew, 2015)
JE -5 o P Ay A g 7 g DX 3 R A T DX

(a)—Nabarro-Herring IE4% , (b)—Coble iif 2%

Atoms diffuse from high tolowstress regions by two ways:

(a)

B e 5 ok P a g 4 (diffusion creep)
(Passchier et al. , 2005), EEHRTHEELLET Pk
5t 7% T BEAEAS [R) B 4y (] 57 Az 5 B0 25 i A R A kL
AR (Gower et al. , 1992),

a1 TB] AR X i B BIDOSORL 30 AL M % (grain
boundary sliding; GBS) , 7& 4i ki 5 & & vp 6 H B T
(Passchier et al. , 2005) , 2k 7 B Uk 11 A 1) 25 B 4™
R UKL 18] 6 Z50AH B 3 B8 LUIE J0AH X B2 g Y 44
(9 (Andrew, 2015)., N RART Y E G5 IK %
T3 7 L AE I« Bk 2 W R 1 CPO. H. H 25 Sl S0RE 20 %
8¢ CPO ASRE AV 5 15 2 BT ik e o DU mT J] 2 156 B OHC 3
BT B & GBS (Fliervoet et al., 1997;

Nabarro-Herring creep, (b)—Coble creep
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Bestmann et al. , 2003) , Bt Ak, Ik 0 A8 X & & B AR
X S0 BB T (Jiang et al. , 2000) 5 fb 14 B
m 228 BEHLAL (Jiang et al. , 2000; Bestmann et
al., 2003) 5 th HLBIR & B0 57 AH A% 6 70 i AH VR &
(Warren et al. , 2006; Dimanov et al. , 2007) ZfE
524 GBS MIEdE . 5 23E B 2. CPO M AFTEAR
BE#E 1 M E 45 2k 5 &8 GBS (Rutter et al. 1994;
Berger et al. 1996) ., 525 & A7 % 1 #F 55 & W] GBS
RE# i 2 o 2 8 Y (Mukherjee et al., 1996;
Wakai et al. » 1999) , B UL 1) J2 (o7 5 05 22 94 15 (1
Wi ki 3 AW (dislocation-accommodated grain
boundary sliding; DisGBS) . & J& i £ I 45 1 4™ ik
i 7% 22 8] 1Y) 3k PE AL S 25 3 i 48 CPO i85 SPO
(Svahnberg et al. , 2010),

K9 WyBY HOE B BRI S B85S (Andrew, 2015)
Fig. 9 Diffusional mass transport accommodated by

grain boundary sliding (Andrew, 2015)

WA A 2 B AE GBS MK S0 F . &8 5
P2, B 43 0 6 A A (Cavitation) : 7 GBS 52 1l
TP S AL SR ST RR S (63 B9 J7 )
JAZ B 5 A 5K 1 80N & SR AR R AR (8] 25 0 L 52
HZ g, BB AR Ry BRAE“ By 7 CRZ i i 52D . 24
NS W W R L N GRS A A A R
(Vollbrecht et al. , 1999; Kassner et al. , 2003;
Zavada et al. , 2007) ; v 55 HE FUAE & 4 2% o1 b B0
FRAE S A (Zener-Stroh A2 AL o B AL A P
2 (K 10y,

1.6 BWHFEMAAISIZNBSELERER

AT R R ) ORL 2% T AR 1 ek 2D 2
LA FB A B fe (Kruhl, 2001; Evans et al. , 2001),
PRIt 22 d AR ) B 5 1 T i ) TR IR 2 10 L KORL
728 1) R A P R 340 B3 8 i OORL AE K L
FAS S 1) ) 8 RV ASURE 2 1 AR 98 /D (grain boundary
area reduction; GBAR) (K& 11), 2 JE & || 5.
GBAR Al fig /5 3£ T o7, 78 R i A5 0F N U H B s
GBAR 2 {21 529" ¥ 8 & MO8 OB IR 7 (foam-

K10 =AA/ER R ZK (Zavada et al. , 2007)
Fig. 10 Schematic diagram of Cavitation
(Zavada et al. , 2007)

T # C R RGN RLNFIELR T4y . Z-S Fom =5 B R

Zener-Stroh % i HL i

T and C designate the tensional and compressive sector of a

grain boundary ledge. Z-S designates illustration of the Zener-

Stroh mechanism of cavity formation

structure) ([& 6) , [ Ry 5 & 7] S PR 52 00 . Z 874
EE R A LY B K #4 1 (Passchier et al.,
2005), 1 GBAR & R W) RLAR /DA AR e T
AR S BE IR T A A T MORL I B R B
K Pk i # CPO 172246, i BLL 78 GBAR 1)
SO o 2 BRE ) o) B — L U A R 1Y
UL, 7 JI02 B B W) I 5 4% U /0 1 A8
B, X B FR N Zener & i /E | (Zener pinning)
(Evans et al. , 2001; Krabbendam et al. , 2003).
F A LT S AR IR BE AR X BUBORL I 55 K
PRIZAE L 2l 25 45 & /F HTF GBAR AT L4k 25 %
JBL B EE S E 45 A (Static Recrystallisation)
(Evans et al. , 2001; Passchier et al. , 2005), 4>
T B3 PR Ol 0 UL . B3R SPO L AN TR 67 ) 9t
T B WA, JORL A8 K 3 78 7 B (Passchier et
al., 2005) . JAE AN G, 43 UKL 9 4% AR AT AT g A
1S HE A A A S e DR B UG 0K 1 R VB

TIURL 2 111 5 sk 2>

B 11 R 1w AL D 7R BBl (Passchier et al. 5 2005)
Fig. 11  Schematic diagram of grain boundary area reduction

(Passchier et al. , 2005)
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IRFAL 22 4 (Jessell et al. s 2003),
1.7 EWHEMTEHENGZEAHNEEERKR

I S A0 AR AR AR I [ BN e 2 35 AR I ok T
07 AR A8 R I A ok A i Ak 1 I R A TR L L A e TR
B RURE 1 AR 2 42 i R S A SR BAE
e Uk P55 R g 22 0 ) A AT L T HIONE 28 T RE B B B
B A 4 22 % 45 S /E A (Passchier et al.
2005) . A F 45 K i & 51 28 JLAS AL 22 8] ) A
et .

WL 5 A — ORI B0 72 22 ) 2 A HLBK &R
(. e il R TR S 0 W s I R B 7 AR K L T
4% JA R JRy T 2 R R AT A R 1B
(Negrini et al. 2014) , 17 X Rl 74 (1 17 7€ 2 {2 JF 50hE
35U 3 AR T Y R S AR R R — DT UE I A
(Tullis et al. , 1996; Hirth et al. , 2003), & Fh
T2 A K A (Vernooij et al. , 2006,
PRI S Vs e — 00U e 722 1) 5 0 o T oS A it e 2 T 1
GBS f1y # i 4 (Wintsch et al. , 2002; Kenis et
al. , 2005; Menegon et al. , 2008), HAF) Z Xk
IR 2 2 O ofF SRR A Uk /N B AR B 3 L 2 F
GBS (Menegon et al. , 2008; 2013), TE1E&0 044
Tl AR I DL T R Y I A A ] T A RO 7 ) R
4 (Hirth et al. » 1995) . T i 75 #2514 1 i AS (X
P T 45 il 1A B RS B (Cooper et al. , 1984) , th L pk
FWioR i B e E (Hirth et al. , 1995; Dimanov
et al. , 2000), Fukuda et al. (2012) BIHF3EIAN N,
WYV i — DUTE A B2 AT RE S BE K . TR A IR
B AR BRI SR K SO R R I i — T
TE B 72 A RO A TV A — DTE B R S O R
W AH HAR 3

RS 2 A TR I R i o B . A
N BB R A AEAR A B AR T LT b5 b
I B GIE I TTRE PR O R AT BURL AR KA
HEHETM Y (Menegon et al. , 2013), B4 iE 5
WY RO 7E 98P AR TE 1 e U e T AR R s R A R
2R (Kenkmann, 2000; Handy et al. , 2002) .,
2 S HL T OB O3 B AR T e 2R e 4 e 2 Y R
78 X 48, (Stiinitz et al. , 2003; Trepmann et al. ,
2007) . PAIT 4 BE | JI V% 19 B 1 PT Be R 1L i 45 i 5
R i A% o D /0 1) 2 THT R N A8 BE 23 B Bl i il 4 kAR
GMB (Menegon et al. , 2013), B % 1Y 74Kt 7] fig
PEFEUT IR GMB, PR it A 25 i 35 1 o JoUR: i A
WY i # BE 1 ( Mancktelow et al., 2004;
Menegon et al. , 2013),

W WRLAR /NS e S A8 I 2ok A v %) 107 A2 L ]
TS AL, LET Hge B Ul b, 3h A E A4S SR
(Raimbourg et al. , 2008) . ¥ /x i (De Ronde et
al. , 2005; Pearce et al. , 2011) A4k FA B 91110
W 4% (Kister et al., 1999; Kenkmann et al. .
2002) #lox FEUWORLRL AR /NG ) Z AR A
TAE Y #E A (Menegon et al. , 2013), 5 3
JoT T U 0 S R TR AT A A R DU ™ A 1 B
oW %S k. X AT RE 3 2 SGR I GMB 4
(Menegon et al. » 2013) ; U0 AL ORI A 1 A [R] 0 9
Fa 8 A AR TE ML) R GBS, 47 HUG 42 5l 57 T A
¥AER (Franek et al. , 2011; Kilian et al. , 2011;
Menegon et al. , 2013), AT ¥ IR & < PH A5 5
KA B A Z AR B /9t BLA BY T GBS (Kiister
et al. , 1999; Krabbendam et al. , 2003).,

T RUORUREARL A2 /)N 1 A2 TE BIL A AT BEAT F) T 0 A8
JRFRAk . R JR) B AL T R A A B 2 RN BT D) A
(White et al. . 1980) , 3 B 48 Jmy w8 AL 1Y 32 2 [ &K
Z— e WRDRL AR W /N (Montési et al. , 2003) , kL
RLAS W8/ N AT R BE 3 B AR T B B B A8 L s A
P IR A8 78 22 GBS By U A2 . DT R AR 59 D) 4
B3R B (Kenkmann et al., 2002; Raimbourg et
al. , 2008),

VAR R R AL A A 28 B 2 R b B4 20
B, A TERURL I S VA ORI S R Ik ORI
H 8 R AR W R (Hirth et al. , 1995), i 52 R
TE =006 1 T8 R S 28 1 1 1 5 T 50 A 1 e R
(Cooper et al. , 1984; Dimanov et al. , 1998), X
PR3 Bl AL B SR A R B AR T SE g R L AR N D
R Y RS I S A B UG 7 AR B AR R
R 3G I 228 T2 AL A 2 D ASE 85 085 74 2 725 Sy s o 15 i 110
P HEUEEAS (Dell” Angelo et al., 1987, 1988), X
1y 2 728 1 400 () 1 1 A o8 5 R 28 T8 AL T 5 9 AR 1Y
WY EREE ARG RN 0 ~ THZE LA A
BRE AR T TN BE % (Rosenberg et al. , 2005),
AT R A 2R T [ 5 OR R AR TR A R A A
JSLHE R ) ST G v E L IR O 4% 3 S AF G L X I 4
BRR R FE K 3% B M B fH (melt connectivity
threshold, MCT) , 7& MCT ., 77 £ i F 25 700 1) 25
AT R AER AR S AR (1% ~ 4% WM RIREAH
AL, 5250 oy 32 22 I ML S 0B i1 53 7% 1 Bl
{4 1% 75 (Dell” Angelo et al. , 1988; Walte et
al. » 2005) . TEEH MRS (<800, Ja iy 1)
Ry F AR LS E GBS, B ARSI A
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T B U 14 R 2 I T S A0 A AR T A TR A N 9
gy, TR ok B GE B i L (Walte et al. s
2005),

2 KA BMZERRIE
2.1 KAEHE
KAR—HEEH S EERET Y. 8
IR A B, 4 S 3k 28 0 R Y 2K 5 el 2 0 TR A
(Heyes et al. , 2012), & £1 4 R & A Fwg
A B A AR (8 12) 84K A B 2 i oo
J 53 6] 1 3% 252 [ A R 90 AT o 4 B T AR A AR
RZHCE WA T5 1] 7Y 58 42 fif B, B2 0T 5055 7 907
(Zhang et al. , 2018), &K HAG % n 5 MY &k
2R tE (Xu et al. , 2017) , BHE A1 8 = RHH &R L 7
Kazfapstin R (B 13) CEFuifeSE, 2006),

KAISi,O,
IE KA AR A
Or

AR A

S AT 2N

&
0%~10% 10%~30% 30%~50% 50%~70% 70%~90% 90%~100%
An An An

Ab An An An A
KA A AT » KA
NaAlSi,Oq Na,Ca, Al,Si,,04 CaAl,Si, O,

B 12 KABBEERAOARTPHE (Zhang et al. , 2018)
Fig. 12 Compositional phase diagram of the different minerals

that constitute the feldspar solid solution (Zhang et al. , 2018)

2.2 KAEHEEINHE ML

KA eo Y —r AR IE &0 T HA
R WAR K I RAK A BRI IE 4
IR B K A A [F S B WA AR E =T
B WIS A I 24 F T B A 0 i R
WA Z A5 FR (Tullis et al. , 1987) , Q1 7E AL
AT A A I I 2 AT e R W AE AR T IR
B 22 W I M55 (Menegon et al. , 2013); & iR
e L S 6 F 5T 2 T 7 Bk = s LB U UK T ) AR A
T AR A bR R R B L RE 4 O 22 1 ) R TR R
W um & (McLaren et al. , 2001; Stinitz et al. ,
2003), REAIEHRRIKAOTESRAT TR aK
A S R 2R A R R T A T A I B

PE A A AR TR L TR R S AE T
(Kruse et al. , 2001; Kanagawa et al. » 2008; Mehl
et al. , 2008),

KERIET W LS FRPEN R CEE, &
KR B Tl — DUE G A HIEF R & K K A
R 2 T AL I X6 5 A I AR B A R 2 2 Bk T K
B FTER S KT Y (Ree et al. , 2005; Menegon
et al. , 2006) ,Fukuda et al. (2012) F|FH 4L 4G i%
AN A T H A K 43 A R LR BE L 2 KL
B A A S K RGBS 00 A XA B K
AT R — DUVE IS R v A D B K ORI JF N 7E =
K R v 56 PR 5k R A I AR — T E S OB R A
ANETRIURE L (E— 25 fe E GBS 89 B 22 L 1 e ] fE
55 A MR HLIL IR 5B U s CPO.

K ATTEAS Y 2o T v i 4006z Ak 1 — L LR R
SE R ITE A A AR TBURE R AR 1 A8 A 23 2 il AR P
DU A . BRAEZR L I3 i — D0 T U5 78 S R A e 3
SERIB RNEAL s B 2 TG A o A I A ORERL AR
I8/ (Ree et al. , 2005; Ishii et al. , 2007), #F
RIRABIE (A A H . SGR I GMB AR WL (Ji et
al. s 1990; LaFrance et al. , 1996), K4 RS
45 i WORE ] 19 A6 2 S AR % 8 (Kenkmann et
al. , 2002; Franek et al. , 2011), X # A Ny & &
B AZAE HTAE Dy 8] 44 3 d 4 d L i B9 32 220 4R
(Stiinitz, 1998; Kenkmann et al. , 2002), #&3h&
B\ MAHE A 2B E SPO filgg —f CPO, H 1K
1 RE 7 UKL 373 50 Rk o I HL AHDRL S 50 A7 72 SR
Ak X s P 4 ] e & B DisGBS 1 Al i (Svahnberg
et al. » 2010; Hansen et al. , 2011), BtiE & F T
1 K AT DisGBS 23 5 40 o 185 1R 75 S 1Y 37 U A2
GBS, Wi 3 BEAR A A 58 B, X A AR P R AR A 9
P8 b AR P i Y 4 S R B th R R B (Zavada et
al. , 2007) . G A& Ay WORE 5 B0 AR B 2 T
J& SPO. 55878 CPO, H.3A 3 5 A BRI A8 58 i, ik 4k
Uk 48 A& 48 8 H 8 9B ALl & Dgh-GBS  (grain
boundary diffusion accommodated grain boundary
sliding) (Wadsworth et al. , 1999), & 0] §8 & 4 7F
WS 50 AR &M (Dell” Angelo et al. ,
1987),

KA — MR R0 PR 8 — R Ak
A7 5 B H B A AR AR A S [ 2 A [ P R B G
A1 RN AR A B I T 45 48 . B R T 45 R 1 T 2 i R
PIAR R AT Rl A B 2 JRy AR A » A B0 A R BE Y
KA W] BE A2 AR K A7 Rl 10 42 4] o URLRL A R 5
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TE R85 /N RUBE 47 30 A28 00 e T 5 05 728, i £
BRI PLE] (Mehl et al. , 2008; Kanagawa et
al. , 2008; Menegon et al. , 2013)., Kk, 78 T H#s
72 & AR
SSIE AL AEBE GBS H 5 B A% i 1 BE b 35 )
B I 1 B 58 A R AR AR L ZR B A Tl
AR AT 1 A B RE AR O — > 2 O 36 ik 4 Ok
fRR XL . A, T RER A P RLKA
UKL 1Y) T 235 &b 1 B 2 5 2 i 00 B B B — i k
A FTRE R A b A P BRAIR  5 K B R R I AR B
A TEARTE B U6 B B AN BE R A 7K Sk 553 A A 4 i A2

(@O—HRKADGEIT AL 5 (b)) —B K AT AL 8 5 (O —@& K A4 (010) YT B CE A%, 2006)

(a)

£

optical orientation diagram of oligoclase; (b)

(b)

B 13 RHC AR A SRR 25
Fig. 13 Crystal morphology of Plagioclase and K-feldspar

(c)—sanidine parallel (010) cutaway

(Menegon et al. , 2013), TERRR A AHEM T L 7 48 et al. , 1987),

IR B AR SR AR TR E LS R s &
Iz ) SGR, £ Bt ) ¥ 45 #4 (Martelat et al. ,
1999; Franek et al. , 2011), 80K A W) &k &
T AR AT BE 23 L M — 9 B3 — 55 78 T2 PR B8 Y i

(Menegon et al. , 2013),

2.3 KAEAREBEZFHTHEMETREE

FEARBASTE AR i 2 T (K400 C), KA A TB
TS MM R AN GE R A (N 1da, 14b) .
SUE RN T & AR AR BRI R i 2 I
fifk JHLTE B 55 i 8 T L T R RS 38 5 BRI
FEA I RO B9 W R (Tullis et al. » 1987),

l“‘

(©)

optical orientation diagram of Sanidine

.

1=}

o

Pryer (1993) Ay KA 1EAR ML DX I 3t 4 77 %) 3750
A AR XL B FE G U R A
FERIRAETE B BHE A s 20060 28 25 B R D A 1
FREBCK AT R RRRL A P UG 2 T R 2 2 AT LRI R IS WA A DL R N A R iR
2 A TS B A A% B 22 A RE 4R R BT S
(Vernon et al. , 2004) , 4K A A8 TE X5 A1 H 49K
AR AR X A2 By BeAR % (Egydio-Silva et
al. » 1999) Bl A7 XU w] BE 78 S il 2 Y TR IR 8¢
R Z IR (McLaren et al. , 2001), 7E#AKAYIEE
0T R FRAE (001 FI (010D 1 % 7 Wi 4L
U 10 58 4 fif B DA O B4 TT BB A LT &2 2 (Tllis

FEHARRAE AT (400~500C) KA AETE
5 % W e 2 5% m, H = T
(Passchier et al. , 2005) , i I 7] 58 H 90 &5 IR A T
X 25 U IR G A2 B A AR AR R T A
Z (in K 14c) ( Pryer,

fir 5% W %

1993), 4 B BLG

(Shigematsu, 1999). K f1 ¥ i & 7 15 & 05l
S8 W 1) TIOR8 58 4R A BT S R MUK 1 i
(Pryer, 1993; Passchier et al. , 2005), fE# KA
W) UKL Hh L G FURE 30 53 1) s 1 g X AT R 3 ok
TR R BCRK A E B0 N 2R A 1 48 = BERY IR A2
JoT S5 I aok AR v g | i B A S AR R A i i R 5
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B3 A IR 45 < A0 AU TE WL AT 5 ik 2687

A A AR AE b PN 28 T A Y DX A o B A
KA UKL 2 fil (4 BB 2 (Pryer et al., 1996), dh I
L2 el v 2 W I N S I O et | A V[
(Stunitz et al. , 1993; Menegon et al. , 2008) , {45
IEAS M A HEHE 7% (Menegon et al. , 2006), fFE%%
H ARG T  RIRAZTE AL 1 BT BE#R 5 o Ishii et
al. (2007) Ay 4iRL 5 K A1 1 28 8 i A7 4 0 22 5
i f I AL R s CPO.

TP RAS AT (450~600C) , K A1 8 1] fig
B B HE RS L 4N A T e i L U ORLIL 400
HH] 5 (Passchier et al. , 2005) ., fEM M BEK A+
TR AR FE FUEBORL AR 1K 3 iR BLG (Tullis
etal., 1991, A HMAZEMHE CNE 14D
(Passchier et al. , 2005) , B 244 F W55 L {H % 3 &
OB T B R RE S AL 5 4 25 DX R A G
(Tullis et al. , 1987; Altenberger et al. , 2000),
LU R SN0l T o =0l I 1 NG A
(Pryer, 1993)., GBS #{ik Jy 24 b K 4 ) F 248
JEALH (Tullis et al. , 1990) . (HAR eI 3 ' % 1%
B2, L 2 I L B A E o ME— T B o e = — B
CPO FARLAE 73 7 K A7 OB 5 FC Al 0B A
¥ 5] 4 (Passchier et al. , 2005) ., Tullis et al.
(1990) ANy SO I )25 18 IX 358 4 28 iy # 24% b A/ O
BB /NLEIVE BT UL L R R 5 O 43 i e e e 2R
/1" 38

TR BT B B AT AR B B A R B A
B L% & KT EH (Passchier et al.,
2005) o AR A B 0 B A 2 el R L B R
XA AT B B ) 22 B AR il % A= IR K A Y
T R UKL 1 503 1A AR v B A BT OB 1 T TE AT
KAETAM =100 Wl I, 2 IR AR K A s A
% (WA 14e) (Menegon et al. , 2006, 2008), 7F
I A TN 25 HE Y AE B J5T B 8 v IR B2 2 R RE i K Ao
i U A8 I PR A A AR I e A A — DTG A OB
55 CPO (Menegon et al. , 2008) ; & 4 28I i
R b B — DUUE AR BTG BR (AL 14D, BE45 f
AR A IR A o UKL 1 % SR A e B A K AN
SRR LIS /R Z % (Menegon et al. , 2006,
2008),

TERHA AT (600~700C), KA H 5k
A 78 BE A% A E 25 A UK S A T S O L I A I A
¥y (Kuster et al., 1999; Altenberger et al. ,
2000) . Zx[FES H B BLG #1 SGR. A% % 44 185 1R 4R 47
T8 S AEAH BE AR BRI BE 45 1, S IR A9 A% 15 300 A KB

0 T A 3L IR A g A W A AR AR — v R T AR A
T K ABURLTC S KB ML U AR E
KMGIRZZ B K A (Passchier et al. , 2005) , {3 i 24
MR A R (Berger et al. , 1996; Kruse et
al. » 2001) . XFRHS A5 76 @ i F AR 2510
GMB F o7 5 055 A2 3 W] % A= I8 B 145 4R Bl it R R
WURLI FL 0 ) OB e 5 14 AR A, S URLIE 18 AR
LA T PR BE A B 5 SPO M CPO 25 I 51
#& (Mancktelow et al. , 2005; Lund et al. , 2006) .

HEESHREFREMHT (>700C), Rybacki et
al. (2004) WYWEFEIAAE 10 s B i J57 i 2% 7 58
B KR 20~ 30, Yo HE 1 < 10MPa i, K 7
WURL Y A2 JE AL 32 2o 9 HUG 48 (Anf&l 14g. 14h),
Menegon et al. (2013) B 78RR A AH K BE# &
MR TEAT Ny I 48 T O 22 R Bl S T A UKL
CRRD 300 500 % R S5 ot A% S o 45 1K 0 ik o b Y
FEAFEILH . 7E 900 C, FEK A EK A MK
A1) WA 1 ) Al e A A 2 A R s R DX I
77 A AT (i e ) 20 43 AR TR AL T R — DU E
i #% (Negrini et al. , 2014)

XRH AT L FEZ) 700 C 900 MPa f)728 it 4%
R AR A LT A PR —F
“HCE ) o KA B A (0100 [001] 1A R
W, EEATEHLG L SGR, B & % ¥ B Bk ; 7
Hh—Fb g A7 R ) HBR A R R e, A B e (010)
L001] W% RIEH . il & B O 2L, B UKL i
WL L BN 2 25 45 b RSB URE R A% R
YERT R 2K B 9 E i AT #%  B0RE AT 8 4 K
(Kruse et al. , 2001)., Miranda et al. (2016) #£ff
DR R JBE A 2 Hh R A rh UL 45 30 67 i O 78 3 &2
GisGBS 1y il L4 . GisGBS 2 R ERHK 1 &
A BB YE ARG A A T OB R R BN I RLAR L AR R
A5 JR H AL s 1 A GisGBS £ 8 B 82 5 1 SPO., 55
CPOJFR S Z IR & . il E >850 C I, &8
SlER A K A F GMB T2 & F (Lafrance et
al. , 1996; Rosenberg et al. , 2003) , JG Jij 28 $i ki .
o [R) PR UKL 31 5L Bk A UKL SF BE AR R X — i AR
(Passchier et al. , 2005), B 5 45 & 1 B 5 1K 22
TE L2218 R 2728 6 (Guillope et al. , 1979),
(LA 2 S T R 45 2l A5 T 45 IR I & A (Tullis et
al. , 1991; Stunitz, 1998) , RH A1 T 45 1 FI 9 H]
8 7820 A8 A AT BE - A2 ] 40 Ta) 1) i 2% i Y AR A2 i
YEFIA 5% (Stunitz, 1998). 7€ 900 C, 1. 0GPa & ff
T R A AL G AR AR AR TR O R A KAl
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T }V&

Kfs+Plag+Qtz

B 14w AR A BRI g
Fig. 14 Common feldspar microstructures

(a)—C'-type BIYIHF 09 K 71 W5 . 1 BE A0 A BT MDA R (DB BE) (Viegas et al. » 2016) 5 (b)— 40 A (0 BR BEAT T V47 T BEMe 4 1
AT MK AZEFE R (RGH) (Menegon et al. , 2013) 5 (o) —AHE A H S TE 5 5 8L B A BT (— A=), 8K A B (—
P—) RS (—K—) UWIEHD (Kruse et al. , 2001) 5 (d)— I ™ T 25 & A IR 0140 A% M A, 24 ol o 1) 285 b A RS D) ARH o RS 38 L 76
WA B SR B 0 R BT AR R K RO ORL (IR DGEE) (Kruse et al. , 2001) 5 (o) —HH A K A7 F 2B KB IR K0 (Myn) s B IEAS 00 S 41 %
R AN K TR R — B &%) (Menegon et al. , 2006) ; (D —Hi K A A OB UTIE/E 2L (i Y685 (Menegon et al. ,
2008) 5 Cgy b8 A FRH A ] 14 R ATURE 20 5350 288 88 BN 365 38 5 U0 PR T 97 IS 72 728 012 301 ) A0 A S0 5 S R o 2 4 78 0 o A R R
B F U E1%) (Menegon et al. , 2013)

(a)—Optical micrograph of a C' shear band showing its boundaries with feldspar porphyroclasts, quartz ribbons are embedded in the band
(Viegas et al. » 2016) ; (b)—perthite porphyroclast boudinaged parallel to the mylonitic foliation and embedded in the matrix of recrystallized
feldspars (crossed polarizer) (Menegon et al. , 2013); (¢)—deformation-induced twinning in plagioclase: albite twins (-A-) , pericline twins
(-P-), karlsbad twins (-K-) (light microscopy) (Kruse et al. , 2001); (d)—core-mantle structure formed by BLG-recrystallisation.
Recrystallisation on narrow bands crosscutting plagioclase porphyroclasts produces new elongated grains without a high amount of strain
(light microscopy) (Kruse et al. , 2001); (e) —myrmekite (Myr) growing along albite lamellae and it is less developed along the orthogonal
set of lamellae (see arrows) (SEM-BSE image) (Menegon et al. , 2006); ({)—elongated K-feldspar grains precipitated within a f{racture
(Crossed polars) (Menegon et al. , 2008); (g, h)—lobate phase boundaries between plagioclase and K-feldspar. These microstructures are
commonly attributed to phase boundary migration processes during diffusion creep deformation and imply material transport at the granular

scale (SEM backscatter electron images) (Menegon et al. , 2013)

S AR L) (Tullis et al. s 1992) JAHE TH K A7, 1992; Johannes et al., 1996), Negrini et al.

B RHC AT S AT [R] — 7 1) b A2 T 2 R Bl

BT sh & S (Stinitz et al. » 2003),
XA AT S L AE 700 C AT 544 F . & ml LA

PLMEPEAZTE ML Dy 3 % 3 & B3 (Holtz et al.

(2014) XA S5 BOR B A b 1A Rk 2R 1Y 52 56 4l
R ML . BIANTE N AR SR 2y 10 °s ' 1 &
T L 7E 700°C F1 0. 75GPa W}, 81 K 7 B9 28 T o
) e B D) 2 S R i E 900°CL0. 9GPa B, AE
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B3 A IR 45 < A0 AU TE WL AT 5 ik 2689

T 5 i () IR 2 A 08 9 e il A B R i B R
AT S MEVE Y L 72 700~900°C Ay I BE Y A ) 31
Me 2 2 e AR TE 1 it 38 . Bk 4h, Negrini et al.
(2014) Ja o B AT A2 T8 S 36 32 WY Bl A5 3t 3 L g
ep AV N s B i o 7 o R o T AR T R M M e B 2
B R TE UGS AR AR BRI R LT
R B 3 18 2 e P 22 AR AT B8 S 3 I AR AN
GBS (S i — ULIE R 2) . 75 N b 7e Y m 9E i
R B A B A A 1 2 T AR AR T AT R TR AR R N
W3 (Zavada et al. , 2007),

TEM IR 46 F (950~1200C, 400MPa)
Rybacki et al. (2008) Xl A & &K/ 2ETE 5256 W
e Clotype BY V) 7 60 23 TE 125 1 3900 25 44
F WAL TE b JURL 10 59 HICHE il B 055 42 5E 78, 7E GBS
i A LR AR K R R S5 T A (AT fE AR U T
I RUR R ) AT kA LB AR R i AR
YR s v RERA — BB . KATEMHR

JE AT T R S [R DA 15,
2.4 KEBBR

KOAGZHBEBR . T =R5RRH AT
B EORE B 8 1 I A b A A B L ME— 1 (Prior
etal., 2009), HALFEEEBIL AR MIE LR (<
10°) I, il g JBC 1) 22 b 5 9 % T AT R E 1 JL AR G
F 1B 5 1) e T A R S URL i1 50 I 5 5C
SET]R A IR R R i 45 (Kruse et al. , 2001;
Reddy et al. , 2007) , B ) 22 Bl 3 B T 45 € 8 78 &
FIRY T 2 WER T8 2 4 VE T 3X A1 9 7% &% i I 1) 22 Al A
— AR LR ) R A AR R LI B R (Kruse
et al. , 2001), Kruse et al. (2001) m%5 T HIK G
MEMBERER (B 16). #HAR (010) mHIAH
el b B . B S 2 (110, & e 2 (11D
(Gandais et al. , 1984),[100] &% J7 [ 7£ KR 28
B A ¥ mEAE (Mehl et al. , 2008; Hansen
etal., 2013), CPO%fs B/~ (111} <<110> #

B VERE R o
WL HELE IR RS THEE BRI

B 15 A A A T e AT 8 R A S B TR BIL R A A A R LS iR

Fig. 15 Transition of micro-deformation mechanism of feldspars with increasing

temperature and pressure, see the description in the text

R BRI PSR i
200C I
400°C I
600°C
800°C I i
1000°C
1200°C
dominat : [001] in (010) _
secondary : [100] in (010), (001)
[101] in (010)
[201] in (010)
1/2[110] in (001), (111)
1/2[110] in (001), (11T)
1/2[111] in (10T)
1/2[111] in (101
[111] in (101) >
| tentative: 1/2[112] in (117)
I 1/2[112] in (110)
I_______——__[__]__(_ __________ >

K16 HIEKAKTCHER FR (C-1 space group) A E K (Kruse et al. , 2001)
Fig. 16 The stereographic projection of the known slip systems of plagioclase (C-1 apace group) (Kruse et al. , 2001)
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(1) [—100] WTREEBMK AWM EEEB R
(Hansen et al. 2013; Andrew, 2015; Miranda et
al. , 2016). fE 675~ 700 C Fl %5 = N A8 385, BHE
ABHET (010)<T001> F1 (021)<<1—12> J&
(001)<<110> Y % Bh g ¥ & (Svahnberg et al. ,
2010) X SEER AR B RH AT & 5 BN AL 1 AR
BW T R ES S IEAE R EZ (Tullis et
al., 1987, 1990) , H 4% fh 1 FH 32 ol BB 2R B4 52 Wil . 4%
K (Tullis et al. , 1992; McLaren et al. , 2001),
Menegon et al. (2008) B4 T8I K A KW WiER
# GE D,

x1 BKAEWERBEZHR (Menegon et al. , 2008)
Table 1 Active slip system of K-feldspar
(Menegon et al. , 2008)

SEH i BRE BBAR  WEAE
SCIOTH
Tullis and Yund ~ 900-1000°C, (010) K BT R
(1977) 10-15 kb, 10%/s
Willaime etal.,,  700C, (010) [101] B T AN
(1979) and 15 kb, 10%/s (001) 2[110]
Scandale et al., (1-2-1) [101]
(1983) (010) [001]
(110) ¥[1-12]
(1-11) ¥[110]
900C, (010) [101]
15 kb, 10/s (001) ¥[110]
(1-2-1) [101]
(010) [110]
Debat et al., 500°C, (010) FKHHE S B
(1978) 2kb (110) KifiE
Sacerdoti 500°C, (12-1) [101] bt RG]
et al., (1980) 2kb (010) [101]
(010) [100]
(010) [010]
(010) Y5[1-12]
Schulmann 550-600°C, (010) [001] BEE
et al., (1996) 4-8 kb (010) [100]
Martelat 700-800°C, (010) [100] T
etal., (1999) 4-10 kb (001) [100]
Franek 700-800°C, (010) [001] T BT AT
et al., (2006) 5-8 kb
Ishii et al., BEEEE (100) [010] T BT AT
(2007) (101) [010]

2.5 FARABHMEMHEXRKE CPO KT
A AT KA CPO XM ZH TKAFTE
D3 7B TE AL o 2 R 2 O T b A i B T R B
X Bl A8 B BT K A & B R 19 CPO
(Tullis et al. , 19925 Imon et al. , 2004), SZE A
A7 27 FVEE UL WF 5 3% WIS 40 OB B CPO AT fE
MR — UL ERE 2 i (Heidelbach et al. , 2000),
TEARTT OIS (y=<<3) AR TR AR & 1 b 15 il — DL TE
e A B0k 0 ) JORE 1) WA e % 23 T2 i CPO, & 1Y T
AT BE A2 45 T V8 A R AR A 3 Al A FOR B A
TR PO R B R R 5 (Bons et al.,
2000) . X RIRAIE KA BIBEFERIT I i — DTTE L
Tt I8 B CPO A 52 45 T 40 4B B JSURL (4 & 1K 4F
P (Menegon et al. , 2008; Brander et al. , 2012;
Fukuda et al. . 2012), £ /& i BE /U0 3E 0L EL 2% 119

A T AR PR A OB Y A SE A K 2 BELAS CPO |
KB HBURL {8 1] T BEHLAHR S L A AR R B/ 0 UE 8
KL LG A0S A v W iR — DOTE B2 7 32 B S
CPO, 3 1] g 5 8 4 7 19 45 & 458 1) 52 0 o R (sl
fift /A A B AR A& 1) S A G (Menegon et
al. , 2008) . PRI, W A2 T A A il BT & 7 I Bk
B3t R CPO 5 1 52 7 fif — DT UE A 82w JE
B CPO #5585, AH B Y 52 W 85052 J , ok T4 4
L A/ HE A 10 45 ) 3 Pk R A AU 1) b AR AR IE 55

TS 8 05 72 B TR, 7 55 7 5 Al s T A8, 32
L AR R AR R LA SR AR d R
WUk 23 B AL 2F 0 B & M 3 00 Oy 1n] i i L JE A
i) CPO (Berger et al., 1996; Passchier et al.,
2005) AHEL Z N, &1 GBS By A 2= T8 A 55 1
CPO (Svahnberg et al., 2010; Viegas et al. ,
2016) . flhn. 55 MEEHLEK CPO, & E A7 7€ CPO 1
55BN JE T HOR T GBS 3 1 28 TE i Y
(Bestmann et al. , 2003; Warren et al. , 2006) ., £
AT BAR IR FE ST A2 TE R G A K E T 43
S Rl R 3 A BB A A8 5 R A R T BRI A O 7
T GBS (Tullis et al. » 1991), DLZE T 1855 1728
WA H CPO 554k, BEAk. 1524 DisGBS i n i
2 b AURE [B] 1t K ) 22 il ] RE 245 TR TR 8 8l
F 5 S RFRRIETE 3 (Prior et al. , 2007) .1 H.
55— W45 CPO I & N IZ A I ] S sh & B R
H: (Warren et al. , 2006), I HiZ# % & Wiz 5HH
AR B BE P AURL S R A I S R ANTE] (Prior
et al., 2007). I, DisGBS 1] fig 5 B2 K A
W55 — H g CPO (Svahnberg et al. , 2010; Hansen
et al. , 2011),

TE 4 I 72 1 B P A T8 2 1y o R b, KA Ty
0 S T OR A 5 2 AR L (Tullis et al.
1996) . 1M 3 s # I\ o ml LB i — &€ 58 B2 /9 CPO
(Heidelbach et al. , 2000; Fukuda et al. , 2012;
Negrini et al. , 2014), KRB G 1T FIE
R 55 CPO JH B F 97 80 AR 1 72 b 1 45 1) 5 1k A=
K (Menegon et al. , 2013), BU{E B 401 ) 25 58t
7N AE) RO 28 3ok A v % o S P AR R A A AR T LA
PR E R E Y CPO, b TP i/ A K 8 1Y
45 fi 7 1) B 2 505 R B Sl 3 1) R IR IR (e Al — 2
(Bons et al. » 2000) . RH& A H A [6] 38 52 [6) 42 109 AH
RG5Y HURAE ML G4 B T 35 GBS i 3E 7 4%
U572 G I ORL A /0N 1 5 OB A (BB AL
i) CPO S [m] 5 B8 Bl A S o 7 G 742 79 0 WL Ik 4
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(Mehl et al., 2008; Raimbourg et al., 2008;
Pearce et al. , 2011) , S 5% R B, 76 9 B A2 2
P E GBS (Raj et al. , 1971), i F & bk 42
AR LA AT UKL 32 5 B il 23R 0 228 4 . GBS DG TR
L2 3 B AURL T8 e+ DA TG 5 4RI A2 30 TE) S A 1
CPO RE#MLIL (Mehl et al. , 2008), L, 57 (v 4 1%
A 1) R TE KA 2 U i CPOL T4 P GBS
BB AR (0 AR TE K A7, CPO £ i 55 4k 5 3 1) i
THEBR
3 BRI W 5T U7k AR B O

it

AR S 0 o B e R E A AR B ) R
XFA L Ak HE NBESE E A R EAT R Y
(Pennacchioni et al. , 2010; Oliot et al. , 2010;
Kilian et al., 2011; 2013;
Czaplinska et al. , 2015), |40, 7E & A 28 8 H Ay 4
B AE I GBS P a1 A% £ B A 5 5 e ik T
N KBRS TR R K A IR W
(Svahnberg et al. , 2010; Miranda et al. , 2016),
AN [R]85 WE 3 1L N R SRR T A0 i 52 0 A SR
TRAL 25 oy e R 55 4k 7 & A= (Slagstad, 20055
Schulmann et al. , 2008; Lexa et al. , 2011). HIt
A UL 22 B0 SR AL ) RN A2 B 2ok R AR O AR A ST B AR B
i aafE b LR N T ARRE KELEE
AT B TR 23— DK PR

A TEM GZE 95 R UBD - A 57 3 T 400
MFAMNT KA R (Sacerdoti et al. , 1980;
Scandale et al. , 1983), SEM (4 F B i H)
T I H 3 v iy B2 AR iz, B 4 Vos et al.
(2014) FIH SEM R G870 #r 1 1 9 Ok B 1Y .35k
S5 DL A B LR PR B R T s . 3T 4E Ok EBSD
CHL 5 B3O AT 5D 15 R 7 3t J5T 25 o 1 o ) 0 8
B FHENG T EBSD 8K 18 K i 3h 1 2 0F 5T
F 7848 15 A2 Hh g A (Xu Zhigin et al. , 2009;
Huang Xuemeng et al. , 2016), 1 & & EBSD A
18 5 Je 0 A1 75 1 S5 27 AT %8 R SRR TR 2 4 I F 5
KIWA (Enami et al. , 2017; Wallis et al. , 2017) .,
W Ah o S04 O AR 3 25 G A0 T A A B R
Bk Mgk w2 B9 B A (Borradaile et al. , 2004;
Silva et al. , 2014; Ghosh et al. , 2018; Das et al. ,
2019,

b 5 b 08 A 2 AR 8 T B R TR SR 0
R DTHR 5 22 B0t 52 3 08 728 T8 2 BORy Al 30k B 52 90 4K

Sullivan et al.,

WA (Tullis, 2002; Okudaira et al. , 2012),
S A A AT LUK B 45 1 R Ay L AR R L TR
VIR =3 VAN RN VA6 | DRSS e S e S s QR B S N
R — T8 . 207 MR R K A4 GBS g R
£ERE B I e AR MLl (Mukherjee et al. , 1996
Wakai et al. » 1999; Negrini et al. , 2014), It4p,
PR Rl A PR R 1 I B 5 R AR X 22 ) 1 )
ML, AL 2 5 A B 525 G 1 o ok O R BF 5T )
(Zimmerman et al. , 2004; Kohlstedt et al. , 2009;
King et al. , 2009), W TS K A A 2= e Hil 228
A0 RAIE S R h Yy B A Y TR S AL B E
SEWFIE ARG R B b N AT T

Bl T HLE AR Y R BSOS A0 7 3
AT AL A AIE 5 L4 T2 N P AR R MR
HE 5T o B AR K AR 1) A2 B 17 2 (Ghosh et al.
1976 » LA K B iy AR 1) 4% 1) S 1 2 o ke 28 K ) 3 25
25 S VER] (Kamb, 1972) ZERFo8r. M0 1 %1
EASE L B B AR 20 S Elle (B 8148 T2 A4S ot 5 78
ol G AL A Y TR IR AR L B AT DL S AR R R Y A
S5 G R BAUA [ 1 28 A8 BT 25 45 il 40 Elle 454
THER R VPFET 8 GREE R A P i 5
AR A AR B 1) T LA B A% 1) e P 9 22 B A 5 AR i
PR PEAZ TR A5 B 5 Basil 45 & 3H 50 A W) 4 57 5%
R BRGNS R K B ) g R AE (Ran et al.
2018) . Elle 11§ #0 FHZEWF 5T W 28 46 b 4 A iod 7
& (Jessell et al. , 2005; Becker et al. s 2008), [
& S UR 1 R AL A R SRR AT A TR
SR W 5T e M RIS S R A R 3 A R I RE T
FET T AR B AR B2 5 WL B 1) 8 A 3 )
LA EOE A0 A5G 2R IE AL 80E &
FEAEA ) MR MR, RO ks T T 2 KR
ZRWMEh 1 RGE WS T (Jessell et al.,
2005; Gardner et al. , 2017; Piazolo et al. » 2018) .
WA o T8 A 5 ORS00 45 2R rh 46 7R R E B A i 2
BT U MR A AR A b i B s R
(Piazolo et al. , 2002; Gomez-Rivas et al. , 2017;
Llorens et al. , 2017; Steinbach et al. , 2017), 24
R AR T A DL AT A AP R P X AL, 91 G 7 B A
FHORHBERL TR BN A BB Y o i — P kR
ST )7 (Ford et al. , 2004), {H &, & 35 (04K
R EE A T A2 3 B mT DU AL 27 3 7 0 6
T3 AR AR R G R R S X R T2 AR A R Y
R 3 A 5 1] (Zhong et al. o 2017),
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4 H5iB

FEF AT SC P EE 8 B OR TR) AR T AL AR
KA Wb RE . 5 8 U LS50

(DFE FHh5e 2 F s B8 1K A 35 B 24
FH B IR s R 0SS . AR T SR B
i KA 32 25 TR T AL R R S T R — DTTEAE
R AL R AR A GBS JLHIEEK, fE SRS T,
GBS 2K AW £ S 5

(D TEPIRH A AT R A A 7 228
Rl S SR TE ML AR A i R TR T I S B
AN T B S AR TR AL S K A B8 5 R AR dh A E 45
VR TS A 5 L

K ABIE o B IE B CPO 32 ZFp i i AR
TEHL A RE MR .V fore BT 2 T ) B 2 R A6 A i A
Y 2 i AR B K AT BB 1 CPO, i 32 GBS 5
P HUF AR R AR KA B CPO S#isfe, %
TER M KA AR T o 7 b 2 R A8 T8 HIL ) 23 48 A 5
%A, CPO b 23 B 2 2l 28 B LAAS R 5 4l 1) A1)
CPO (T8 252k H 5 A e 48 10 1 S A A TR L]

AH EG A MR 2 AT K A AR T L A B 5T
FEEEAAR . MK AR P el FENE ST Y. T
AR TEAT R B RERE I o R M AR 2 B M . R
R AT H B A R A A e R AR R R K A
JEAF G [ R I AR 2 1 R AT B AH L AR A A
Ko 6 80 A i 8 B B SRR B 0 B O TR
fIE ] BB B W K A AR TR SR . T AR S8 A 1
WEFE Al ReifE— 2L 4 R FRATI XK A1 A8 T8 e AiE 1) A%
T Ay R T b U R A S M BRI L i

BT G 2R S A G R T A T
S ARG O R L A A M L L, ket
PR SO R A AR KA Bl .

References

Altenberger U, Wilhelm S. 2000. Ductile deformation of K-feldspar
in dry eclogite facies shear zones in the Bergen Arcs, Norway.
Tectonophysics, 320(2): 107~121.

Alvarez-Valero A M, Cesare B. Kriegsman . M. 2005. Formation
of elliptical garnet in a metapelitic enclave by melt-assisted
dissolution and reprecipitation.  Journal of Metamorphic
Geology, 23(2): 65~74.

Andrew J C. 2015. Microstructural evolution under non-steady state
deformation in mid-crustal ductile shear zones. University of
Otago (PHD thesis).

Austin N, Evans B. 2009. The kinetics of microstructural evolution
during deformation of calcite. Journal of Geophysical Research:
Solid Earth, 114(B9).

Beaumont C, Nguyen M H, Jamieson R A, Ellis S. 2006. Crustal
flow modes in large hot orogens. Geological Society London

Special Publications, 268(1): 91~145.

Becker J] K, Bons P D, Jessell M W. 2008. A new front-tracking
method to model anisotropic grain and phase boundary motion in
rocks. Computers and Geosciences, 34: 201 ~212.

Bell T H, Cuff C. 1989. Dissolution, solution transfer, diffusion
versus fluid flow and volume loss during deformation/
metamorphism. Journal of Metamorphic Geology, 7:425~447.

Berger A, Stiinitz H. 1996. Deformation mechanisms and reaction
of hornblende: examples from the bergell tonalite (central
alps). Tectonophysics, 257(2~4): 0~174.

Bestmann M, Prior D ]. 2003.

recrystallization in naturally deformed calcite marble: diffusion

Intragranular  dynamic

accommodated grain boundary sliding as a result of subgrain
rotation recrystallization. Journal of Structural Geology, 25
(10):1597~1613.

Bons P D, Brok B D. 2000. Crystallographic preferred orientation
development by dissolution-precipitation creep. Journal of
Structural Geology, 22(11~12):1713~1722.

Borradaile G J, Jackson M. 2004. Anisotropy of magnetic
susceptibility (AMS) ;: magnetic petrofabrics of deformed rocks.
Geological Society London Special Publications, 238 (1) 299
~360.

Boullier A M, Guéguen Y. 1998b. Peridotite mylonite produced by
superplastic flow. In: Snoke A, Tullis J, Todd V R (eds) Fault
related rocks-a photographic atlas. New Jersey: Princeton
University Press, 592~593.

Brander 1., Svahnberg H, Piazolo S. 2012. Brittleeplastic
deformation in initially dry rocks at fluid-present conditions:
transient behaviour of feldspar at mid-crustal levels.
Contributions to Mineralogy and Petrology, 163: 403~425.

Biirgmann R, Dresen G. 2008. Rheology of the lower crust and
upper mantle: Evidence from rock mechanics, geodesy, and
field observations. Annual Review of Earth and Planetary
Sciences, 36(1): 531.

Carter N, Kirby S H. 1978. Transient creep and semibrittle
behavior of crystalline rocks. Pure and Applied Geophysics, 116
(4~5) . 807~839.

Carter N, Tsenn M. 1987. Flow properties of continental
lithosphere. Tectonophysics, 136(1~2): 27~63.

Cooper R F, Kohlstedt D L. 1984. Solution-precipitation enhanced
diffusional creep of partially molten olivine-basalt aggregates
during hot-pressing. Tectonophysics, 107 (3~4). 207~233.

Czaplinska D, Piazolo S, Zibra 1. 2015. The influence of phase and
grain size distribution on the dynamics of strain localization in
polymineralic rocks. Journal of Structural Geology, 72: 15
~32.

Das P, Mukherjee S, Das K, Ghosh G. 2019. Integrating AMS data
with structural studies from granitoid rocks of the eastern
Dharwar Craton, south India: Implications on successive {abric
development and regional tectonics. Journal of Structural
Geology, 118 48~67.

De Ronde A, Stiinitz H, Tullis J, Heilbronner R. 2005. Reaction-
induced  weakening  of
Tectonophysics, 409: 85~106.

Debat P, Soula ] C, Kubin L, Vidal J L. 1978. Optical studies of

natural deformation microstructures in feldspars ( gneiss and

plagioclase-olivine ~ composites.

pegmatites from Occitania, southern France). Lithos, 11:133~
145.

Dell” Angelo L. N, Tullis J. 1988. Experimental deformation of
partially melted granitic aggregates. Journal of Metamorphic
Geology, 6(4):21.

Dimanov A, Rybacki E, Wirth R, Dresen G. 2007. Creep and
strain-dependent microstructures of synthetic anorthite-diopside
aggregates. Journal of Structural Geology, 29(6): 1049~1069.

Egydio-Silva M, Mainprice D. 1999. Determination of stress
directions from plagioclase fabrics in high grade deformed rocks
(Além Paraiba shear zone, Ribeira fold belt, southeastern
Brazil). Journal of Structural Geology, 21(12):1751~1771.

Ellis S, Stéckhert B. 2004. Imposed strain localization in the lower



55 10

B3 A IR 45 < A0 AU TE WL AT 5 ik 2693

crust on seismic timescales. FEarth, Planets, and Space, 56
(12):1103~1109.

Ellsworth W, Hickman S, Zoback M, Davis E, Gee L., Huggins R
et al. 2005. Observing the san andreas fault at depth. In: AGU
Fall Meeting Abstracts, 1: 04.

Enami M, Nagaya T, Win M M. 2017. An integrated EPMA ~
EBSD study of metamorphic histories recorded in garnet.
American Mineralogist, 102(1): 192~204.

Evans B, Renner J, Hirth G. 2001. A few remarks on the kinetics
of static grain growth in rocks. International Journal of Earth
Science, 90(1): 88~103.

Fliervoet T F, White S H, Drury M R. 1997. Evidence for
dominant grain boundary sliding in greenschist and amphibolite
facies conditions from the redbank deformed zone, central
australia. Journal of Structural Geology, 19(12):1495~1520.

Ford J] M, Wheeler J. 2004. Modelling interface diffusion creep in
two-phase materials. Acta Mater, 52;: 2365~2376.

Franek J, Schulmann K, Lexa O. 2006. Kinematic and rheological
model of exhumation of high pressure granulites in the Variscan
orogenic root; Example of the Blansky les granulite, Bohemian
Massif, Czech Republic. Mineralogy and Petrology, 86: 253
~276.

Franek J, Schulmann K, Lexa O, Ulrich S, Stipska P, Haloda J,
Tycova P. 2011. Origin of felsic granulite microstructure by
heterogeneous decomposition of alkali feldspar and extreme
weakening of orogenic lower crust during the variscan orogeny.
Journal of Metamorphic Geology 29: 103~130.

Fukuda J, Okudaira T. 2013. Grain-size-sensitive creep of
plagioclase accompanied by solution-precipitation and mass
transfer under mid-crustal conditions. Journal of Structural
Geology, 51:61~73.

Fukuda J, Okudaira T, Satsukawa T, Michibayashi K. 2012.
Solution-precipitation of K-feldspar in deformed granitoids and
its relationship to the distribution of water. Tectonophysics,
532~535: 175~185.

Gandais M, Willaime C. 1984. Mechanical Properties of Feldspars.
Feldspars and Feldspathoids, 137: 207~246.

Gardner R,Piazolo S, Evans L, Daczko N. 2017. Patterns of strain
localization in heterogeneous, polycrystalline rocks-a numerical
perspective. Earth and Planetary Science Letters, 463. 253
~265.

Ghosh B, Das P, Sarkar D P, Ghosh G, Mukhopadhyay J, Ando J
1. 2018. Coalescing microstructure and fabric transitions with
AMS data in deformed lime-stone: Implications on deformation
kinematics. Journal of Structural Geology, 114:249~309.

Ghosh S K, Ramberg H. 1976. Reorientation of inclusions by
combination of pure shear and simple shear. Tectonophysics, 34
(1~2):1~70.

Goetze C, Evans B. 1979. Stress and temperature in the bending
lithosphere as constrained by experimental rock mechanics.
Geophysical Journal of the Royal Astronomical Society, 59(3)
463~478.

Gomez~Rivas E, Griera A, Llorens M G, Bons P D, Lebensohn R
A and Piazolo S 2017. Subgrain rotation recrystallization during
shearing: Insights from full-field numerical simulations of halite
polycrystals. Journal of Geophysical Research: Solid Earth, 122
(11). 8810~8827.

Gower R J W, Simpson C. 1992. Phase boundary mobility in
naturally deformed, high-grade quartzofeldspathic rocks:
Evidence for diffusional creep. Journal of Structural Geology, 14
(3):301~313.

Gratier ] P, Francois R, Labaume P. 1999. How pressure solution
creep and fracturing processes interact in the upper crust to
make it behave in both a brittle and viscous manner. Journal of
Structural Geology, 21(8-9). 1189~1197.

Guillope M, Poirier ] P. 1979. Dynamic recrystallization during
creep of single-crystalline halite;: An experimental study.
Journal of Geophysical Research Solid Earth, 84 (B10):. 5557
~5567.

Hansen L N, Cheadle M J, John B E, Swapp S M, Dick H J B,
Tucholke B E, Tivey M A. 2013. Mylonitic deformation at the
Kane oceanic core complex: Implications for the rheological
behavior of oceanic detachment faults. Geochemistry,
Geophysics, Geosystems, 14: 3085~3108.

Hansen L N, Zimmerman M E, Kohlstedt D L. 2011. Grain
boundary sliding in San Carlos olivine; Flow law parameters and
crystallographic-preferred orientation. Journal of Geophysical
Research: Solid Earth, 116.1~16.

Heidelbach F, Post A, Tullis J. 2000. Crystallographic preferred
orientation in albite samples deformed experimentally by
dislocation and solution precipitation creep. Journal of Structural
Geology, 22:1649~1661.

Herwegh M, Linckens J, Ebert A, Berger A, Brodhag S H. 2011.
The role of second phases for controlling microstructural
evolution in polymineralic rocks: A review. Journal of
Structural Geology, 33(12):1728~1750.

Heyes G W, Allan G C, Bruckard W J, Sparrow G J. 2012. Review
of flotation of feldspar. Transactions of the institution of Mining
and Metallurcy, 121(2) . 72~78.

Hippertt J F M. 1994. Grain boundary microstructures in micaceous
quartzite; Significance for fluid movement and deformation
processes in low metamorphic grade shear zones. Geology, 102
331~348.

Hirth G, Kohlstedt D. 1995. Experimental constraints on the
dynamics of the partially molten upper mantle; Deformation in
the diffusion creep regime. Journal of Geophysical Research:
Solid Earth, 100(B2):1981~2001.

Hirth G, Kohlstedt D. 2003. Rheology of the upper mantle and the
mantle wedge: A view {rom the experimentalists. Geophysical
Monograph Series, 138 83~105.

Hirth G, Tullis J. 1992. Dislocation creep regimes in quartz
aggregates. Journal of Structural Geology, 14(2):145~159.
HuangXuemeng, Zhang Jinjiang, Xu Zhiqin. 2016. The Application
of EBSD in the Study of Crustal Structural Deformation. Acta
Geologica Sinica, 90(6): 1130~1145 (in Chinese with English

abstract).

Hunter N J] R, Weinberg R F, Wilson C J L, Luzin V, Misra S.
2018. Quartz deformation across interlayered monomineralic and
polymineralic rocks: A comparative analysis. Journal of
Structural Geology, 119 (2019): 118~134.

Imon R. Okudaira T, Kanagawa K. 2004. Development of shape
and lattice preferred orientations of amphibole grains during
initial cataclastic deformation and subsequent deformation by
dissolution-precipitation creep in amphibolites from the Ryoke
metamorphic belt, SW Japan. Journal of Structural Geology, 26
(5):793~805.

Ingebritsen S E, Manning C E. 2010. Permeability of the
continental crust: dynamic variations inferred from seismicity
and metamorphism. Geofluids, 10 (1~2):193~205.

Ishii K, Kanagawa K, Shigematsu N, Okudaira T. 2007. High
ductility of K-feldspar and development of granitic banded
ultramylonite in the Ryoke metamorphic belt, SW Japan.
Journal of Structural Geology 29: 1083~1098.

Jessell M W, Kostenko O, Jamtveit B. 2003. The preservation
potential of microstructures during static grain growth. Journal
of Metamorphic Geology, 21(5): 11.

Jessell M W, Siebert E, Bons P D, Evans L, Piazolo S. 2005. A
new type of numerical experiment on the spatial and temporal
patterns of localization of deformation in a material with a
coupling of grain size and rheology. Earth and Planetary Science
Letters, 239: 309~326.

Ji S, Mainprice D. 1990. Recrystallization and Fabric Development
in Plagioclase. The Journal of Geology, 98(1): 65~79.

Jiang Z, Prior D J, Wheeler J. 2000. Albite crystallographic
preferred orientation and grain misorientation distribution in a
low-grade mylonite: Implications for granular flow. Journal of
Structural Geology, 22: 1663~1674.

Kamb W B. 1972. Experimental recrystallization of ice under stress.



wooB

=
2694 http://www. geojournals. cn/dzxb/ch/index. aspx

2019 4

American Geophysical Union Monograph, 16; 221~241.

Kanagawa K, Shimano H, Hiroi Y. 2008. Mylonitic deformation of
gabbro in the lower crust: a case study from the Pankenushi
gabbro in the Hidaka metamorphic belt of central Hokkaido.
Japan. Journal of Structural Geology, 30:1150~1166.

Kassner M E, Hayes T A. 2003. Creep cavitation in metals.
International Journal of Plasticity, 19(10); 1715~1748.

Kenis I, Urai J L, van der Zee, Hilgers W, Sintubin C M. 2005.
Rheology of fine-grained siliciclastic rocks in the middle crust-
evidence from structural and numerical analysis. Earth and
Planetary Science Letters, 233: 351~360.

Kenkmann T, Dresen G. 2002. Dislocation microstructure and
phase distribution in a lower crustal shear zone: An example
from the Ivrea-Zone, Italy. International Journal of Earth
Sciences, 91(3) :445~458.

Kenkmann T. 2000. Processes controlling the shrinkage of
porphyroclasts in gabbroic shear zones. Journal of Structural
Geology, 22(4) :471~487.

Kilian R, Heilbronner R, Stunitz H. 2011. Quartz grain size
reduction in a granitoid rock and the transition from dislocation
to diffusion creep. Journal of Structural Geology, 33: 1265
~1284.

King D S H, Zimmerman M E, Kohlstedt D L. 2009. Stress-driven
melt segregation in partially molten olivine-rich rocks deformed
in torsion. Journal of Petrology, 51(1~2). 21~42.

Kirby S H, Stern L A. 1993. Experimental dynamic metamorphism
of mineral single crystals. Journal of Structural Geology. 15 (9
~10):1223~1240.

Kirby S H. 1983. Rheology of the lithosphere. Reviews of
Geophysics, 21(6):1458~1487.

Knipe R J. 1989. Deformation mechanisms; recognition from
natural tectonites. Journal of Structural Geology, 11(1):127
~146.

Kohlstedt D L, Holtzman B K. 2009. Shearing melt out of the
Earth: An experimentalist” s perspective on the influence of
deformation on melt extraction. Annual Review of Earth and
Planetary Sciences, 37 (1): 561~593.

Krabbendam M, Urai J L. Van Vliet L J. 2003. Grain size
stabilisation by dispersed graphite in a high-grade quartz
mylonite: an example from Naxos ( Greece). Journal of
Structural Geology, 25(6): 855~866.

Kruhl J H. 2001. Crystallographic control on the development of
foam textures in quartz., plagioclase and analogue material.
International Journal of Earth Sciences, 90(1).:104~117.

Kruse R, Stiinitz H, Kunze K. 2001. Dynamic recrystallization
processes in plagioclase porphyroclasts. Journal of Structural
Geology, 23 (11):1781~1802.

KiisterM, Stéckhert B, 1999.
sublithostatic pore fluid pressure in the ductile regime-

High differential stress and

microstructural evidence for short-term post-seismic creep in the
Sesia Zone, Western Alps, Tectonophysics, 303 (1): 263
~2717.

Lafrance B, John B E, Scoates ] S. 1996. Syn-emplacement
recrystallization and deformation microstructures in the Poe
Mountain anorthosite, Wyoming. Contributions to Mineralogy
and Petrology, 122(4): 431~440.

Lehner F K. 1995. A model of intergranular pressure solution in
open systems. Tectonophysics, 245:153~170.

Lexa O, Schulmann K, Janousek V, Stipskd P, Guy A, Racek M.
2011. Heat sources and trigger mechanisms of exhumation of
HP granulites in Variscan orogenic root. Journal of
Metamorphic Geology, 29(1): 79~102.

Li Hailong, Song Chuanzhong., Han Jianjun, Li Jiahao, Ren
Shenglian, Zhang Yan, Wang Wei, Yang Fan, Li Zhenwei,
Wang Yangyang, Yuan Fang, Lan Ruixuan. 2017. Study on
the Structural Deformation Characteristics of the Shear Zone in
the Northern Boundary of the Tongbai Complex. Geological
Review, 63(3):677~693 (in Chinese with English abstract).

Llorens M G, Griera A, Steinbach F, Bons P D, Gomez~Rivas E,

Jansen D, Roessiger J, Lebensohn R A, Weikusat 1. 2017.
Dynamic recrystallization during deformation of polycrystalline
Philosophical
Transactions of the Royal Society London, Series A

ice; insights from numerical simulations.

( Mathematical, Physical and Engineering Sciences), 375
(2086): 1364~503X.

Lloyd G E, Freeman B. 1994. Dynamic recrystallization of quartz
under greenschist conditions. Journal of Structural Geology, 16
(6):867~881.

Lund M D, Piazolo S, Harley S L. 2006. Ultrahigh temperature
deformation microstructures in felsic ranulites of the Napier
Complex, Antarctica. Tectonophysics, 427(1~4).0~151.

Mancktelow N S, Pennacchioni G. 2004. The influence of grain
boundary fluids on the microstructure of quartz-feldspar
mylonites. Journal of Structural Geology, 26(1) :47~69.

Mancktelow N S, Pennacchioni G. 2005. The control of precursor
brittle fracture and fluid-rock interaction on the development of
single and paired ductile shear zones. Journal of Structural
Geology, 27(4) :645~661.

Martelat J] E, Schulmann K, Lardeaux J M, Nicollet C, Cardon H.
table. Granulite microfabrics and deformation mechanisms in
southern Madagascar. Journal of Structural Geology 21(6);: 671
~687.

Mclaren A C, Pryer L. 2001. Microstructural investigation of the
interaction and interdependence of cataclastic and plastic
mechanisms in Feldspar crystals deformed in the semi-brittle
field. Tectonophysics, 335(1):1~15.

Mehl L, Hirth G. 2008. Plagioclase preferred orientation in layered
mylonites; Evaluation of flow laws for the lower crust. Journal
of Geophysical Research: Solid Earth, 113(B5):0148~0227.

Pennacchioni G, Spiess R. 2008. Dissolution-

precipitation creep of K-feldspar in mid-crustal granite

Menegon L,

mylonites. Journal of Structural Geology, 30 (5):565~579.

Menegon L., Pennacchioni G, Stiinitz H. 2006. Nucleation and
growth of myrmekite during ductile shear deformation in
metagranites. Journal of Metamorphic Geology, 24(7) :17.

Menegon L, Stiinitz H, Nasipuri P, Heilbronner R, Svahnberg H.
2013. Transition from fracturing to viscous flow in granulite
facies perthitic feldspar ( Lofoten, Norway ). Journal of
Structural Geology, 48. 95~11.

Miranda E A, Hirth G, John B E. 2016. Microstructural evidence
for the transition from dislocation creep to dislocation-
accommodated grain boundary sliding in naturally deformed
plagioclase. Journal of Structural Geology, 92:30~45.

Montési L G J, Hirth G. 2003. Grain size evolution and the
rheology of ductile shear zones: From laboratory experiments to
postseismic creep. Earth and Planetary Science Letters, 211: 97
~110.

Mukherjee A K, Zelin M G. 1996. Geometrical aspects of
superplastic flow. Materials Science and Engineering, 208(2) .
210~225.

Negrini M, Stiinitz H, Nasipuri P, Menegon L, Morales L F G.
2014, Semibrittle deformation and partial melting of perthitic K-
feldspar: An experimental study. Journal of Geophysical
Research: Solid Earth, 119:3478~3502.

Nishikawa O, Takeshita T. 2000. Progressive lattice misorientation
and microstructural development in quartz veins deformed under
subgreenschist conditions. Journal of Structural Geology, 22
(2):259~276.

Okudaira T, Shigematsu N. 2012. Estimates of stress and strain
rate in mylonites based on the boundary between the fields of
grain-size sensitive and insensitive creep. Journal of Geophysical
Research, 117:3210~3224.

Oliot E, Goncalves P, Marquer D. 2010. Role of plagioclase and
reaction softening in a metagranite shear zone at mid-crustal
conditions (Gotthard Massif, Swiss Central Alps). Journal of
Metamorphic Geology, 28(8) . 849~871.

Passchier C W, Trouw R A ]J. 2005. Microtectonics. Germany:
Springer, 26~66.



55 10

B3 A IR 45 < A0 AU TE WL AT 5 ik 2695

Paterson M S. 1995. A theory for granular flow accommodated by
material transfer via intergranular {luid. Tectonophysics, 245(3
~4).135~151.

Pearce M A, Wheeler J, Prior D J. 2011. Relative strength of mafic
and felsic rocks during amphibolite facies metamorphism and
deformation. Journal of Structural Geology 33, 662~675.

Pennacchioni G, Menegon L, Leiss B, Nestola F, Bromiley G.
2010. Development of crystallographic preferred orientation and
microstructure during plastic deformation of natural coarse
grained quartz veins. Journal of Geophysical Research: Solid
Earth, 115(12):148~227.

Piazolo S, Bons P D, Griera A, Llorens M G, Gomez~ Rivas E,
Koehn D, Wheeler J, Gardner R, Godinho J] R A, Evans L.,
Lebensohn R A, Jessell M W. 2018. A review of numerical
modelling of the dynamics of microstructural development in
rocks and ice: Past, present and future. Journal of Structural
Geology, in press Piazolo S, Bons P D, Jessell M W, Evans L,
Passchier C W. 2002. Dominance of microstructural processes
and their effect on microstructural development: insights from
numerical modelling of dynamic recrystallization. Geological
Society, London, Special Publications, 200(1) :149~170.

Prior D J, Hirth G. 2007. Microstructural recognition of grain
boundary sliding and its rheological implications. Rendiconti
della SocietaGeologica Italiana, 5:187.

Pryer L L, Robin P Y F. 1996. Differential stress control on the
growth and orientation of flame perthite; A palaeostress-
direction indicator. Journal of Structural Geology, 18(9).:1151
~1166.

Pryer L L. 1993. Microstructures in feldspars from a major crustal
thrust zone: The Grenville Front, Ontario, Canada. Journal of
structural Geology, 15(1):21~36.

QinXuping, Li Dewei, Xu Hansheng, Liu Jianxiong, Mao Chen, Xu
Yexi. 2018. Yanshanian thermo-upwelling extension and
palaeco-hydrothermal system in southeast Guangdong: A case
study of Enping-Xinfeng detachment fault. Geology in China, 45
(6): 1188~1204 (in Chinese with English abstract).

Raimbourg H, Toyoshima T, Harima Y, Kimura G. 2008. Grain-
size reduction mechanisms and rheological consequences in high-
temperature gabbro mylonites of Hidaka, Japan. Earth and
Planetary Science Letters, 267(3~4):637~653.

Raj R, Ashby M F. 1971. On grain boundary sliding and diffusional
creep. Metallurgical and Materials Transactions, 2 (4): 1113
~1127.

Ramsay J. 1980. Shear zone geometry: A review. Journal of
Structural Geology, 2(1):83~99.

Ran H, DeRiese T, Llorens M G, Finch M A, Evans L., Gomez~
Rivas E, Griera A, Jessell M W, Lebensohn R A, Piazolo S,
Bons P D. 2018. Time for anisotropy: The significance of
mechanical anisotropy for the development of deformation
structures. Journal of Structural Geology, in Press.

Ree J H, Kim H S, Han R, Jung H. 2005. Grain-size reduction of
feldspars by fracturing and neocrystallization in a low-grade
granitic mylonite and its rheological effect. Tectonophysics,
407, 227~237.

Regenauer-Lieb K, Yuen D. 2003. Modeling shear zones in
geological and planetary sciences: Solid and fluid-thermal-
mechanical approaches. Earth Science Reviews, 63 (3): 295
~349.

Rosenberg C L, Handy M R. 2005. Experimental deformation of
partially melted granite revisited: implications for the
continental crust. Journal of Metamorphic Geology, 23(1):10.

Rosenberg C L, Stiinitz H. 2003. Deformation and recrystallization
of plagioclase along a temperature gradient; an example from the
Bergell tonalite. Journal of Structural Geology, 25 (3): 389
~408.

Rutter E H, Casey M, Burlini L. 1994. Preferred crystallographic
orientation development during the plastic and superplastic flow
of calcite rocks. Journal of Structural Geology, 16.:1431~1446.

Rutter E H. 1976. The kinetics of rock deformation by pressure

solution. Philosophical Transactions of the Royal Society
London, A283:203~219.

Rutter E H. 1995. Experimental study of the influence of stress,
temperature, and strain on the dynamic recrystallization of
Carrara marble. Journal of Geophysical Research: Solid Earth,
100(B12) :24651~24663.

Rybacki E. Dresen G. 2004. Deformation mechanism maps for
feldspar rocks. Tectonophysics, 382(3~4): 173~187.

Rybacki E, Wirth R. Dresen G. 2008. High-strain creep of feldspar
rocks: Implications for cavitation and ductile failure in the lower
crust. Geophysical Research Letters, 35(4).

Sacerdoti M, Labernardiere H, Gandais M. 1980. Transmission
electron microscope ( TEM) study of geologically deformed
potassic feldspars. Bulletin de Mine’ralogie, 103:148~155.

Scandale E, Gandais, M, Willaime C. 1983. Transmission electron
microscopic study of experimentally deformed K-feldspar single
crystal. The (010) [001], (001) Y% [110], (110) % [112] and
(111) Y% [110] slip systems. Physics and Chemistry of
Minerals, 9:182~187.

Schulmann K, Lexa O, Stipskda P, Raceck M, Tajémanovd L.,
Konopasek J, Edel J B, Peschler A, Lehmann J. 2008. Vertical
extrusion and horizontal channel flow of orogenic lower crust;
Key exhumation mechanisms in large hot orogens? Journal of
Metamorphic Geology, 26 (2), 273~297.

Schulmann K, Milcoch B, Melka R. 1996. High-temperature
microstructures and rheology of deformed granite, Erzgebirge,
Bohemian Massif. Journal of Structural Geology, 18:719~733.

Shelly, David R. 2010. Migrating tremors illuminate complex
deformation beneath the seismogenic San Andreas fault.
Nature, 463(7281);: 648~652.

Shigematsu N. 1999. Dynamic recrystallization in deformed
plagioclase during progressive shear deformation.
Tectonophysics, 305(4): 437~452.

Silva P F, Marques F O, Machek M, Henry B, Hirt A M,
Roxerova Z, Madureira P, Vratislav S. 2014. Evidence for non-
coaxiality of ferromagnetic and paramagneticfabrics, developed
during magma flow and cooling in a thick mafic dyke.
Tectonophysics 629: 155~164.

Slagstad T. 2005. Formation. crystallization, and migration of melt
in the Mid-orogenic crust: Muskok a domain migmatites,
Grenville Province. Ontario. Journal of Petrology, 46 (5): 893
~919.

Steinbach F, Kuiper E J N, Eichler J, Bons P D, Drury M R,
Griera A, Pennock G M, Weikusat 1. 2017. The relevance of
grain dissection for grain size reduction in polar ice: Insights
from numerical models and ice core microstructure analysis.
Frontiers in Earth Science. 5: 66.

Stel H. 1981. Crystal growth in cataclasites: diagnostic microstruc-
tures and implications. Tectonophysics, 78(1):585~600.

Stipp M, Stiinitz H, Heilbronner R, Schmid S M. 2002. The
eastern tonale fault zone: A ‘natural laboratory’ for crystal
plastic deformation of quartz over a temperature range from 250
to 700°C. Journal of Structural Geology, 24(12) :1861~1884.

Stiinitz H, Fitz Gerald J D. 1993. Deformation of granitoids at low
metamorphic grade, II. Granular flow in albite-rich mylonites.
Tectonophysics 221:299~324,

Stiinitz H, Gerald, ] D F, Tullis J. 2003. Dislocation generation,
slip systems, and dynamic recrystallization in experimentally
deformed plagioclase single crystals. Tectonophysics, 372(3):
215~233.

Stiinitz H. 1998. Syndeformational recrystallization: dynamic or
compositionally induced? Contrib Mineral Petrol, 131; 219
~236.

Sullivan W A, Boyd A’ S, Monz M E. 2013. Strain localization in
homogeneous granite near the brittle-ductile transition: a case
study of the Kellyland fault zone, Maine, USA. Journal of
Structural Geology, 56:70~88.

Svahnberg H, Piazolo S. 2010. The initiation of strain localisation in
plagioclase-rich rocks: Insights from detailed microstructural



wooB

=
2696 http://www. geojournals. cn/dzxb/ch/index. aspx

2019 4

analyses. Journal of Structural Geology, 32(10):1404~1416.

Tapponnier P, Brace W F. 1976. Development of stress-induced
microcracks in Westerly Granite. International Journal of Rock
Mechanics and Mining Sciences and Geomechanics Abstracts, 13
(4):103~112.

Trepmann C A, Stockhert B. 2003. Quartz microstructures
developed during non-steady state plastic flow at rapidly
decaying stress and strain rate. Journal of Structural Geology,
25(12) :2035~2051.

Trepmann C A, Stéckhert B, Dorner D, Moghadam R H, Kiister
M, Roller K. 2007. Simulating coseismic deformation of quartz
in the middle crust and fabric evolution during postseismic stress
relaxation; An experimental study. Tectonophysics, 442. 83
~104.

Tullis J» Yund R A. 1977. Experimental deformation of dry
Westerly granite. Journal of Geophysical Research, 82: 5705
~5718.

Tullis J.» Yund R A. 1987. Transition from cataclastic flow to
dislocation creep of feldspar: Mechanisms and microstructures.
Geology, 15 (7):606~609.

Tullis J, Yund R A. 1991. Diffusion creep in feldspar aggregates:
experimental evidence. Journal of Structural Geology, 13(9):
987~1000.

Tullis J, Yund R A. 1992. The brittle-ductile transition in feldspar
aggregates: An experimental study. In: Evans B, Wong TF
(eds) Fault mechanics and transport properties of rocks: A
festschrift in honour of W F Brace, 89~117.

Tullis J, Dell” Angelo L, Yund R A. 1990. Ductile shear zones from
brittle precursors in feldspathic rocks: The role of dynamic
recrystallization. In; Hobbs BE, Heard HC (eds) Mineral and
rock deformation: Laboratory studies. American Geophysical
Union, Geophys Monogr. 56:67~81.

Tullis J, Yund R A, Farver J. 1996. Deformation-enhanced fluid
distribution in feldspar aggregates and implications for ductile
shear zones. Geology, 24(1):63.

Tullis J. 2002. Deformation of granitic rocks: Experimental studies
and natural examples. Reviews in  Mineralogy and
Geochemistry, 51(1):51~95.

Uenishi K. 2009. Deformation of earth materials: an introduction to
the rheology of solid earth by Shun-ichiro Karato. Pure and
Applied Geophysics, 166 (12):2095.

Vernon R H, Johnson S E, Melis E A. 2004. Emplacement ~
related microstructures in the margin of a deformed pluton: The
San José tonalite, Baja California, México. Journal of Structural
Geology, 26.:1867~1884.

Vernooij M G C, Brok B D, Kunze K. 2006. Development of
crystallographic preferred orientations by nucleation and growth
of new grains in experimentally deformed quartz single crystals.
Tectonophysics, 427 (1~4):35~53.

Viegas G, Menegon L, Archanjo C. 2016. Brittle grain-size
reduction of feldspar, phase mixing and strain, localization in
granitoids at mid-crustal conditions (Pernambuco shear zone,
NE Brazil). Solid Earth, 7(4):2953~2998.

Vollbrecht A, Rust S, Weber K. 1991. Development of microcracks
in granites during cooling and uplift; Examples from the
Variscan basement in NE Bavaria, Germany. Journal of
Structural Geology, 13(7):787~799.

Vollbrecht A, Stipp M, Olesen N@. 1999, Crystallographic
orientation of microcracks in quartz and inferred deformation
processes: A study on gneisses from the German Continental
Deep Drilling Project (KTB). Tectonophysics, 303(1~4):279
~297.

Wakai F, Kondo N, Shinoda Y. 1999. Ceramics superplasticity.
Mrs Proceedings, 601(5) :461~465.

Wallis D, Parsons A J, Hansen L. N. 2017. Quantifying

geometrically necessary dislocations in quartz using HR~EBSD;:
Application to chessboard subgrain boundaries. Journal of
Structural Geology. (in press).

Walte N P, Bons P D, Passchier C W. 2005. Deformation of melt-
bearing systems-insight from in situ grain-scale analogue
experiments. Journal of Structural Geology, 27 (9). 1666
~1679.

Warren ] M, Hirth G. 2006. Grain size sensitive deformation
mechanisms in naturally deformed peridotites. Earth and
Planetary Science Letters, 248(1~2) :438~450.

Wheeler J. 1992. Importance of pressure solution and coble creep in
the deformation of polymineralic rocks. Journal of Geophysical
Research Solid Earth, 97(B4) :4579~4586.

White S H, Burrows S E, Carreras ], Shaw N D, Humphreys F J.
1980. On mylonites in ductile shear zones. Journal of Structural
Geology, 2: 175~187.

Willaime C, Christie J] M, Kovacs M P. 1979. Experimental
deformation of K-feldspar single crystals. Bulletin de Mine”’
ralogie, 102:168~177.

Wintsch R P, Yi K. 2002. Dissolution and replacement creep: A
significant deformation mechanism in mid-crustal rocks. Journal
of Structural Geology, 24(6):1179~1193.

XulLonghua, Tian Jia, Wu Houqin, Deng Wei, Yang Yaohui, Sun
Wei, Gao Zhiyong, Hu Yuehua. 2017. New insights into the
oleateflotation response of feldspar particles of different sizes:
Anisotropic adsorption model. Journal of Colloid and Interface
Science, 505: 500~508.

Xu Zhigin, Wang Qin, Liang Fenghua, Chen Fangyuan and Xu
Cuiping. 2009. Electron backscatter diffraction ( EBSD )
technique and its application to study of continental dynamics.
Acta Petrologica Sinica, 25(7): 1721 ~1736 (in Chinese with
English abstract).

Zavada P, Schulmann K, Konopasek J, Ulrich S, Lexa O. 2007.
Extreme ductility of feldspar aggregates: Melt-enhanced grain
boundary sliding and creep failure: Rheological implications for
felsic lower crust. Journal of Geophysical Research: Solid
Earth, 112(B10) :148~227.

Zhang Ye, Hu Yuehua, Sun Ning, Liu Runging, Wang Zhen, Wang
Li, Sun Wei. 2018. Systematic review of feldspar beneficiation
and its comprehensive application. Minerals Engineering, 128
141~152.

Zhong X, Vrijmoed J, Moulas E, Tajémanova L. 2017. A coupled
model for intragranular deformation and chemical diffusion.
Earth and Planetary Science Letters, 474 387~396.

Zimmerman M E, Kohlstedt D L. 2004. Rheological properties of
partially molten lherzolite. Journal of Structural Geology, 45:
275~298.

Z £ x W

HWAE, R2 . &4, Bl FALL. 2006, ST WEET
W dbmt . o AR AL, 1~258.

WA, SRIEVL, VPR EE. 2016, WL AT (EBSD) AR R
SEAL AR TR ST A A . MR AR . 90(6) . 1130~1145.
A0, RAGH, B AE, R, SKYF, EM B, &
Wb, FIHH, 255, 2HHE. 2017, fikde s 40 5y vy n9#a

AR EDFSE. MR TT, 63(3):677~693.

ZUE, 2R, RIEHE, BJ=. 2018, 7R g e 1L )P 1 R R L
WK RGE— AR E 5 W2 R Bl b T, 45
(6): 1188~1204.

WBREE, T8, R, BRI, R 2009, T8 8O AT
(EBSD) $i AR 78 KB gl Jy 2 WF 5 vh i i . 26 A 4R, 1721
~1736.



% 10 ) B3 A IR 45 < A0 AU TE WL AT 5 ik 2697

Research advances of microstructural deformation mechanism of feldspar

Baletabieke Bahedaer” , ZHAQO Zhongbao™**, WANG Genhou" , SUN Lijing"” , ZHAO Pengbin""¥
1) School of Earth Science and Resources, China University of Geosciences, Beijing, 100083;
2) Key Laboratory of Deep-Earth Dynamics of Ministry of Natural Resources, Beijing, 100037;
3) Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037 ;
4) Shaanxi Mineral Resources and Geological Survey, Xi'an, Shaanxi, 710054

* Corresponding author : zhaozhb04 @163, com
Abstract

Deformation mechanism of rocks, especially microstructure study based on mineral deformation, has
long been the study subject of structural geology. From near surface to deep lower crust, the deformation
mechanism of felsic rocks convert gradually from brittle fracturing to ductile creep, and the deformation
process have been imprinted in rocks in the form of corresponding microstructures. Generally, the
deformation mechanism of a kind of mineral, from low temperature-pressure to high temperature-pressure,
undergoes continuous transition from micro-cracks to dissolution-precipitation process, to dislocation
creep, to dynamic recrystallization, to grain boundary sliding or diffusion creep; and the transition process
normally influences or interacts wiht each other. Feldspars are the most abundant rock-forming minerals in
the crust and its deformation behaviors can directly influence crustal rheologies. Therefore, study of
micro-deformation mechanism of feldspar is crucial to understanding the properties of crustal rheologies.
Feldspars are a ungiue mineral which consists of mainly two end members: plagioclases and alkali feldspar.
The both belongs to different crystal graph system and thus show different deformation behaviors.
However, the both can change to each other one under certain temperature-pressure conditions. Hence,
the difference of different kind of feldspar in physical and chemical properties makes the feldspar complex
in deformation behavior. Begining with micro-deformation mechanism of the rocks, this study described
microstructural properties of feldspars, analyzed the performance of feldspar’s microstructural deformation
under the different temperature conditions, compared the distinction of plagioclases and alkali feldspar,
and summarized the influence of different microstructural deformation mechanisam on felspar’s CPO. And
the study ended with brief introduction to the latest advances of methology and technology used in

microstructures.

Key words: Microstructural deformation mechanism; microstructural deformation of feldspar;

plagioclase; K-feldspar; crystallographic preferred orientation (CPO)



