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Abstract: The fluid —controlling mineralization mechanism during tectonic deformation is a worldwide research focus. In order to
comprehend the behavior and role of shear tectonic stress and fluids in the process of tectonic diagenesis and mineralization, it is the key
to study the mechanical—chemical effects in the shear deformation process.In this study, the authors analyzed the distribution of mineral
reaction and the change of chemical composition caused by the mineral reaction in experimental deformed granite samples under the
condition of high temperature and high pressure and discussed interaction between mineral reactions and deformation. The results
indicate that plagioclase, k —feldspar and pyroxene can endure brittle —plastic deformation, while most of the quartz and mica display
plastic deformation.The hydrolysis of K—feldspar and pyroxene due to the fluid—rock interaction is the most characteristic reaction in the
minerals. The strain localization dominantly controls the overall deformation in the experiment. With the strengthening of shear
deformation, the brittle fracture gradually forms and develops into cracks. Thus the stress is released, and metal elements are filled along
the cracks. These microscopic characteristics are common in the experimental samples, similar to features of the vein in the field. This
experiment provides experimental data for the rheological behavior, chemical behavior and shearing process of the ductile shear zone.
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Fig. 3 Microstructure of granite and gabbro samples( SEM)
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Fig. 4 The stress—stain curves of experimentally deformed samples
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Fig. 5 The dehydration reaction of biotite and pyroxene in deformed samples and distribution

of melt under scanning electron microscopy( SEM)
a— AR AT B 0K A SO, A2 ST R 5 b— 8 KA AR 5 BRI IE 5 B A R AT 1 S0 S N30, 0y IR 2 [
A R R Y d—BR BRSSP (L A VA R AR KRR . Bi— R B Rl QA1 38 KA PR AT Px—HE A

W20, Bl 5—c Hh IR €8 07 HE oA B AR B BT IR
Y xRS S A E NI, B
BRI E £, A SRR N
I B IR (E 5-d) , SLERAR T AR Z R
AR R ERAAE I R TE LR R rh R m bR Skle
RAETTOIASTEHLAR 40 3K A fl i AHS A
PEA OV TR ARYE R 7 R T KR E R, 7E
AR R AR S A A A AR S B A
b, Rl a BT R B T T YL,
3.2 KWEHSBT WS

A B S RE I 1 A T N AR B
WY SR 73 A0 R W IR oy E 2R IR TR
BB DN A 7K s Bl 5 AR 8 53 3% 3 e R B (H
SRS 3 AT A 5] 52 JE L ) 1 53 5 el .32
AR

FE&L S17 -4 (800 MPa ,800°C) H, 4P K A1 5 i
ST A T8 UG R AT R 2 St Al

KU HSE R B ALK S (KT ) . &1k
AT R, FEAR I B B R A A T R
ORI BT U Ay S, A R T I A
BT AR

FEA S17-9(800 MPa .800°C) 1, 7547 i 5 4HK
A Z BB SR & A K IE R, AT i
Al\Na\Ca,';EET Mg K Fe Ti MR 551y, I HAE ST
RIAAEHR B SRR K B K 25 (AR

4 3

4.1 B HBRKINE W R MR AT BERML

FEER AR, s 2L R AR AL AR TR, — Jr w5l
R Bl VA AR N A R kL BE B/ BE T
Wy A, A T i K SR B FEAT 5 55— 5 T, AR
A RIS T W) (0 2 B, £t 1 R A
N ER LI R < B AN A WA S A B K o3
fite, R B AE UE T TSR W0 7= A2 . Holyoke 451



%39 % 5111

XA LB A BT YIS 507 ) 1850 AL A sl o R S 1847

e [ e—
50 ym 50 pm

Si Kal

KRBT  Plate T
Na Kal_2

50 um
K Kal Mg Kal_2

50 pm A

a~ £ AT TR AR5 A AR I A3 A7 PR (SEBR AR ily S17—4 F MR i 4 ) W 1 6 1, B B 5 AR SR T o) v R, L s
BRI A 54, e s St ALK T R IR U HR BRI B ALK AR 42 )

SR 2, A5 i L AZ AR I 7 45 1F T, Bl IR
SRR BT DIA Bl AR HE I, A A R AR Y
BTYIAT N BESCRL , aX 2 W e A fE AT )
WL, AR T RO R R, He, PR = B R AL AT
A RE AR S A H 25 St A P A%, B T Y
BT R BB AT R RE R AT BN ) B
VIR AL B, — B R = B sh A H 45 W OT IR, &
I B4 A% R BE A A AN R B 6 B, AU AE R =
(527 ik 38

SCYGHIF TR, 1) S A SR A A AR 40
THYIBORL R R0 T AL B AR A X AR
A HE A 55 BAT BRI . FEA R WF
FEH, 2RI Ry AR B, ) SO BRAE R
BRSO O R B %, ol T BN
R oA SRR , Xk 47 A2 T 4 2 i) 32 AR LA SRy
B BT YL N
42 BRERHEN VISR HER

TESTUVASEAE HI N A e PR 2, o™ 1 it
IR RPN CE i RS 7RIV E7) R R S S
FAF T WEPE LB B BRI AR Bt T SRR

WIvEEY U1 N AR B 2 B Betk, B AR P
Z 9 Bk SRV AR | B Dk B YDA i AT

B ) A e . fEA R A AR
T BOE A R A oA i, e S0 AR I o e
oA B AR A, RO AR YA RS
FIURE R /N7 T e A2 AR A o 0B B A AR s
T AR S KR R AR BERR e ISR
ATEA R TR 46 8, T A [ 9 S A 3
MR B RHEL R HHAE T 2SI 20N ST i
HLAT | B il s 25 P A T e, LT AR AR R AR
sk e A TR B R S B4
I AOULAA 3 1) H B A B T B T B
B M AR AE B B AR AR B 1R 5T VAR i AR
H REPERE A ARLAL AR A B R S
VR o SeA 0 A3 o il P i 78 TR h AR 458,
RSN R IPIVEN R f AR = AR SRS SR S iy
HER

TEA RSN b OO 1 0 B v, SR B
AR e Gk A B PR AR HEAR BT, SR
FRE IR, R B DN A R A i K S B, WA
B A R AT A o i 2% 1 R A KA R, B R A
OGP RL oY A A T U U H R B A o)
BN 5 B0 A R B B AN TR 3 LE RO A 7
FEHRFIE S RIRZEAE T BB AL



1848 My S8 1R

GEOLOGICAL BULLETIN OF CHINA

2020 4

50 pm !

f 50 pm

Mg Kal_2

| gy |
'Tpm‘ 50 pm

Na Kal_2

Ti Kal

FARIT  Plate I

Si Kal Al Kal

50 pm
K Kal

50 pm L

50 pm

a~1 SRR S17-9 HP LR o3 B T 1] (0 T S AR AT W A B 4R, B G I R AR AT W B0 5 B, e Si AL

Na,Ca HiXF 541, Mg K Fe Ti HiXF & £ a4 54

5 % i

(1) WOREEF o Br R W, SC 0 AR T2 Jm 19 AE B e
HHE TR BT DA 2o i v AT ) B 258 08 A
g 2 Mea A IR E— &, o, KA
1o — = B UBB PR AR IE O 32 5 bR A =8 KA BR A
ERPEARIE | AT IO 2 5 A0 AT 20 2, JR il i 5
AN AR RE T BB PRI | JRy R Hh B AR
F e, REAS 5| 1B it AT BOR e PR 2R, i
PRrh ST B W) BT IE A4 Ji J0 R wd S S TR
IRIIIIT

(2) # 3  HIAE FIANASREAE A 54 e 3 1t A
23 [u], A A] DA A iy 24 0 e A AR Al T
e SR B G B 0 e 7 AR Y 25 8] 2 s JC O T I
ULVEs R B BEE SRR B ) i T

PESYUIVE PR 1 5 ; B G 35 DA I ) i v 22 8 A&
JR RSB IE R 2 R, I 1 R T R, PR RE A &
JEICR T BT, X S O RRAF 78 52 50 B 5 o
-3 A7 TE , S ARUEF A rp (8 4 ik, 156 B ) B ) A2 E
T e P 55 D) AR T K e ), A 3R Gt vh 58 AT 1) T e
A5 S IR A KA A R T A R T R 1
T E %,

g AT R ERR LN EEIRENLS &
B, AR G R AR B,

S 3k

(A L 36 DAROUE R BE AR B B Dk T 4 ™ A A5 ).
W RFHIAR,2010,18(2) : 31-34.

[2] Zhong Z Q,You Z D.Compositional variation and volume loss of a
shear zone —Hetai shear zone as a case history [ J]. Chinese Science

Bulletin, 1995,40(19): 1638 —1641.



%39 % 5111

XA LB A BT YIS 507 ) 1850 AL A sl o R S 1849

[3] AR, 2, 5 5eZe TIPY &L P BITEST DI aY b ST
WAL DRI J] AR T B3], 2009,29(2): 169-182.

[4] Fyfe W S.Metamorphic fluids[ J].Earth Science Review,1992,32(1/2):
1-146.

[5] Fyfe W S, Kerrich R.Fluids and thrusting[ J]. Chemical Geology, 1985,
49(1/3):353—362.

[6] Koons P O,Craw D,Cox S C, et al. Fluid flow during active oblique
convergence: A Southern Alps model from mechanical and
geochemical observations[ J].Geology, 1998,26(2): 159—162.

[7] Sibson R H, Scott J. Stress —fault controls on the containment and
release of overpressured fluids: Examples from gold—quartz vein systems
in Juneau, Alaska; Victoria, Australia and Otago, New Zealand][ J]. Ore
Geology Reviews,1998,13(1/5): 293-306.

[8] Travé A, Calvet F, Sans M, et al. Fluid history related to the Alpine
compression at the margin of the South—Pyrenean Foreland basin: the
Eiguix anticline[ J]. Tectonophysics, 2000,321(1): 73—102.

[9] Ghisetti F, Kirschner D, Vezzani L. Tectoniccontrols on large —scale
fluid circulation in the Apennines (Italy) [ J].Journal of Geochemical
Exploration,2000,69: 533 —537.

[10] Craw D.Fluid flow at fault intersections in an activeoblique collision
zone, Southern Alps, New Zealand [ J]. Journal of Geochemical
Exploration, 2000,69: 523 -526.

[11] Craw D, Koons P O, Horton T, et al Tectonically driven fluid flow
and gold mineralization in active collisional orogenic belts:
Comparison between New Zealand and western Himalaya [ J].
Tectonophysics,2002,348(1): 135—153.

[12] Robl J, Fritz H, Stiiwe K, et al. Cyclic fluid infiltration in structurally
controlled Ag —Pb —Cu occurrences ( Schladming, Eastern Alps) [ J].
Chemical Geology,2004,205(1/2): 17-36.

[13] Bellot J P. Extensional deformation assisted by mineralized fluids
within the brittle —ductile transition: Insights from the southwestern
Massif Central, France[ J].Journal of Structural Geology,2007,29(2):
225-240.

[14] J7 KA T E R Hb FTA AF 5 U LA D8 R [ )] b 5
##,2008,27(9): 1441—1450.

[15] Andrew H A, Geoffrey R C, Greg W.Synchronous advanced argillic
alteration and deformation in a shear zone hosted magmatic
hydrothermal Au—Ag deposit at the Temora Mine, new south Wales
Australia[ J].Economic Geology,1995,90(6): 1570—1603.

[16] Tullis J, Yund R, Farver J.Deformation enhanced fluid distribution in
feldspar aggregates and implications for ductile shear zones [ J].
Geology, 1996,24(1): 63—66.

[17] VFREAN, RAGEE, Bly BE, 45 a0 U I BRAEAY 3 e 5 TP
I8 FH——LA BIF B Bk RN ]| J]. K HAR 35 24,2015, 1:
93-109.

(18] Bty 48 1 4 R AL 4 B WF 5E 5 00 [ ). 0 B B R, 1997, (10):
45—48.

[19] By B A Y B2 A ST 2 R [ )] B 243 4R, 2003,48(2) - 101.

[20] Frity BE A3 Bl 0 U W AR iy BRAL £ W ()] HL B ) %
#17,2019,25(5): 962—980.

[21] B 7B, XB2E, AR IR, A5 1 di 34 27 1) SE IR B SRR ).
HUF 4], 2006,80(10) : 1616-1626.

[22] T fr, S, £ T80 06 T 0BT 5 00 4 A — 26 LB 45
R TIE A, 1990,5(4): 30-35.

(23] BRAEIE. AL B IR B o i o5 1 S 36 S HO o 3 B 8 S [ J).
BHL R, 1994, 13(1): 63-69.

[24] B ALz, 245 G B TG 3 20 e i B A SE 38 (). b
B ER AL, 1997, (3): 80—86.

[25] % %, i A, BRI 7. 4 1l 4 A i 5 R A R AR AL S
Y1718 244, 2007,27(2) - 143—152.

[26] KRI85 %, et 5. 2009 KARE™ A7 B Ak 490 14 [el 4 1 77
LSRG J]. H BT 254, 83 (1) : 31—42.

[27] BRAFIbR, B 5, 2 i IR ) v SRR R AR A Y el 55 T SR AT
FE[J]. M 12725 4],1998,4(1): 72-77.

[28] BRIESR. i e T ST R s 78 AR S50 [ )] # 5T J1 72
#,1999,2(2): 90-93.

[29] XU 5, Ja 7K M, kSRR, 46 200 KA ok 4 b R JRR A v TR AL 728 5 ] 4 52
BSHFTT )] M ERY B 247, 2013,56(7) : 2332—2347.

[30]Liu G, Zhou Y S,He C R, et al. Experimental study on effect of
pre—existing fabric to deformation of foliated mylonite under high
temperature and pressure| J].Geological Journal,2016,51(1): 92—112.

[31] Kohlstedt D L, Zimmerman M E, Mackwell S J. Stress —driven melt
segregation in partially molten feldspathic rocks [ J]. Journal of
Petrology,2010,51(1/2): 9—-19.

[32] Pec M, Stiinitz H, Heilbronner R. Semi — brittle deformation of
granitoid gouges in shear experiments at elevated pressures and
temperatures| J].Journal of Structural Geology,2012,38: 200—221.

[33] Pec M, Stiinitz H, Heilbronner R, et al.Semi—brittle flow of granitoid
fault rocks in experiments| J].Journal of Geophysical Research, Solid
Earth,2016,121: 1677—1705.

[34] Holyoke C W, Tullis J. The interaction between reaction and
deformation: an experimental study using abiotite, plagioclase, quartz
gneiss|J].J.Geology,2006,24: 743—=762.

|35] Etheridge M A, Hobbs B E.Chemical and deformational controls on
recrystallization of mica [ J|. Contributions to Mineralogy and
Petrology,1974,43: 111—124.

[36] Bell T H.Syntectonic nucleation of new grains in deformed mica[]J].
Tectonophysics, 1978,51: 31—37.

[37] Holyoke C W, Tullis J.Mechanisms of weak phase interconnection and
the effects of phase strength contrast on fabric development [ J].Journal
of Structural Geology,2006,28: 621—640.

[38] Stunitz H, Tullis J. Weakening and strain localization produced by syn—
deformational reaction of plagioclase [ J]. Tectonophysics, 2001, 90:
136—148.

[39] MIBRIT, W Btk 11 AR 52 PR ok i s o 89 U e b (]
Hi T S8, 2001,37(1): 15-19.





