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Abstract

In recent years, applied microstructures have played an important role in the kinematic and dy-
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namic analysis of deformation. By observing and analyzing the microstructure in the rock, the de-
formation mode and deformation rate of the rock can be revealed, and the dynamic mechanism in
the deformation process can be inferred. By observing the microstructure in the rock, the stress
state subjected to the rock can be inferred, and by measuring and analyzing the deformation cha-
racteristics in the rock, the strain of the rock can be estimated. By looking at the microscopic
structure and mineral assemblages in the rock, the temperature range at which the rock deforms
can be inferred, which has important implications for understanding the thermodynamic evolu-
tion of the crust. The so-called dynamics is to explore the relationship between structural defor-
mation and stress state. At present, the dynamic analysis using microstructures mainly includes
the estimation of stress orientation and stress magnitude, which has accumulated very rich data.
On the basis of the previous summary, this paper will discuss the basic method to determine the
paleodifferential stress value in the microscopic structure according to the characteristics of the
ductile shear zone and the deformation environment in different regions.

Keywords

Microstructure, Ductile Shear Zone, Tectonic Stress

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. FMHYIHEREMEFEEN DNERNL R
11 HENNNENLRR

20 theg 70 AR, AT AKIE SRS B, 2TB R RO SHRHE,  HAn s 3
P URE R /NN EL 25 R K/ o IX BB O 5 A R I 5 < MRS S I B N ) 22 T A AR — 8 I BRBOR R
RIS, FERN A b, HROWL S5 A4 2 50T DI IR 5 22 3 S I RN o B I AT SRR AN F 4, 2
FAVHE T AT SR SRS 22 57 N7 2 181 ) 58 Bk 28 AL AR 2 3] [2], A8 A5 ol 46 4 (0 F 76 M E 1k
By BUik N 2152 AL R BB (3] -

1.2. HENDMENNEA

ST I ORI T DRI A SRR L B AL T W T, AR AL R R WKL B A A,
ARV AU R 2. e, S A5 AN RLE BN N AT SE R TTE L —. SiEAS A
Tk SR BE e o WD BT U A SRR A o N 0, 38 T R RS T A SRERORL P T 28 R 5 A AR AR HE T
JS2 A7 5 SV RBURE Y U 2 38 3 0 5 A S RURE P 78 B GO 2 R SR Rt L 775 (S A 3 2 it R PO — Bt T
KA, R R B S HES R AR A . H S BRI B AR TR AN A R R . FENE - WOk
LR B BRI & A ER A R PR B A iy N (B R I SR (TR [4] . A8 R ) 8 FEAE 5 — U
AT Ja AR AR SE PRI TT BAE D S s A 0 B e v 32 2 1R 82 704 P A B4R bR o H 1A [ 3 i 34
HE A Z BRI AN, A e FERS SO WA AR, (H— BRI, e
A2 B SRR F AR RS A 200 1 R B RE 2T A i ) 3 1) 2 L AT AR PR R AN A€
A7 SR YIAE R e 2 AA AR, IF RS R g A A MG s 1, DRI, R 00 S0 0 ot 9 ) (2 A
1 H FL AR UM TG P B 2 SR 5152 — o O T UM B A IS W) i A AL R B R, T
A A — MR A I TR [4].

DOI: 10.12677/ag.2023.1310115 1208 HOERAL R


https://doi.org/10.12677/ag.2023.1310115
http://creativecommons.org/licenses/by/4.0/

FRAL, BELE

2. ENAENMEH
2.1 BFRE

HAH R R ERE S 2 R N AR EOR R (ERSWMEIAMN T, SAah A% Es 27N
JIHPE T R b X MRS 22 e N IR, A A A A % B . B RTk, TERRES BN
AT, LA (p) 5 22 58S IR T BOEAR S, T SRR R B (dl) FH Bl 2 HE 45 R R R (D) 5 22 5+
NAJEAAAR G . 25 TR, I SRS R AL R . ORISR Bl 7S EE A AR ORL R IN R AE 3R
AITAT CAHEWT 22 5 S K /N[5)e S4h, TRENERMRE, N MEEE R ZE TR KN, BIERK
EN IS HRANFENIZZE (Ao B 01-03) 0 IXAMEEF LLIKIA(MPa) A AL B BT 44 38 B {E R 52
WS B D Fr: 55—FoRHERNE, @A A P IRHE DL S R EIE AR R, HERH N )
IR B MR BTG 5, R BRI G R, T b i N e A UE . 56—
Pl R ST R, Il A A T R P AR A T, HER T RE RN . DU R R
AIE SR, WIS A T TR RO AR E R R, HEWT T ST K/IN6]. T VA 2 R
IR B S RN T AT e- 00 &t 1) 7 N g 99 B 5 425 7] [8] - W J2 48R B e e s v A — bl i W 22 I J2 1 1)
BEIRSRHEN T B PIRZAS W7 M7 A e- XUk i B 743 B 5 BRI 7 i e- WU 7255 A I AE
TEFNVASTERAHEWT & B I3 5. TEJ7 il e- WU I B2y i 7 vt H A A R o drid(P-T K
fifi2 8] JeihEIMAEVL[9]. B T A I AL [L0) AN EUE B 1125 0 My 5 ik (I B ) A [11] . BB R E[12])
[13].

2.2. BRHFERIMN T E

A R — R T AR AR A AR TR T . O 1 O AR ) SRR 3, R TR R IR
FURLVE . B B, ik AU e ik AN [ 0 75 7 ey, WUAOUL B v R — PR 0 B A0 5 1 5 32,
A DA ELHRAE S S AT WS Gt . 0 H A 7 32 0 75 R R R AT R R AR F S, A REAE D B
BT A T REAT G W WA B A GRS Rk B AR X AT R SEA
T RAMBHELS] -

2.2.1. BiwE

IR SN b, AT DB AL B I R TR o (R A ) e e iy AR A L RN B AR ILE
VIR e B IR RN, TOVE T ATIE N R IF BN MR E AR o 33 A DT UKL X
LRI, TV M SR LR RO AL B . R, B NS R ITER, T LB R
G BB A A B T AR, BT NE M BIRE R W R ik XLy
T2 0T LA BhE 7E 2 5 4 1 AR AN 3 A e A b O LS B B3] o

2.2.2. RME

DL SR AR ) — R L T RE S U N AR IRt [14]. 08 A7 22 5] db Ak AT R
WSAR, JEAE1S SR DA B o DR, B UL 0 BRI T SRt T B G R AR 8 A 1 35 D
C I i U Py G N LA B i I T N SR S B LIP U i AR R 1 1D A0 A LI B WS- VA =
AU TE A B T ks r 0 S A A SRR ) o MR TR AT 85 T DA S A RO AR RN A R P A E R . N
TARER AR REMAH, AJFR T 2RI L. K afi @, aiEmh. SRk
e S i0 6 o T g vk A DA TR Tk 1) 0 TR AR B 9% P SR e ot A T (1 7 4 2 P R TS, AT 5 o A )
sERAPEREL3].

R B2, Flin: 1. G0 AT DR HE B 02 R AL B AT B Rl AR 20 BT AT B

DOI: 10.12677/ag.2023.1310115 1209 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.1310115

FHRAE, BERE

BRI RIS, T AT AN RO, R BE AE WG . W LB SRR S
AT RIER S S5 R FUALA BURFPE o SR1T, R PR T AR R AR STR S A IR, A9 R T B 3 A 17— ) A
A, DB AR ki3 AR 2 PR A, [ L 5 P KT 10 mm? 1 8 (A AN & 4 F SR THT V04T iz
BRI R X G ZRAT SR B R A A A AR AR T T _E B GR AR IR P TR AL 8 H R S B
BRAETT %

2.2.3. ESTHEE

B MR O R EOR 23 R 23R B S G, e RIS T R (TEM)SE, 2 B H T8 5t
A, [RAE A e BT M 1 U0 52 S A PR R A R o ST AT EEROR, TEM BB % N 52 2 {07 45 A A
AR AR O 5 M PR o A3 A5HRE 70N DR BB A V40 2 BT R B AR S BRI TS SR 1k o R Ah, TEM IR RE
i et TR AN RIZR B AT AR LA, AT 5 B 70 N G73 B Lt 60 A0 o A w88 1007 A RN AL I AR 15
TEM 3 88 b 77 5 A0 RF 3 2 N S8 P SRR A WS 35 93 1R 7 o

2.2.4. X FHE&ATH IR ZE

X B BB AL A BT T i FATS, Bl T X SRR KR, b PR K. Xk
FEZ TN TR 58 FE I N L um BE 8 . DI, 12059008 T A P A AR A, B4 25 B /N
T T 10 mm® (b ik, SRTT, XETOre % R m AT i, X IA I AGE I [16]. X2 RN X 5t
LHA R FEIERE ), W LU BRI i, R KR B A . X PR AU X SR
SR I 7T DAASSZ R i JEL RS TR R A [3] -

2.25. B FRNFEE

e L AR VA I B A R AL B, KRR R EREE . AR, T R A R E R
2, ReMHER A I B AR A B . I, AT BRSOV MBS AT A I TR, B
TS T AR I . TR IR E R EME,  Son B AR R R T A B R HES T
o RAEERHEZFATRER HIR N T MR R AT A, R0, TEERNE, 95 7 2MEREE
RN S HIRE i N T390 A 10 50 FL38 PE G i IR G R 2T o T SRR i (K 5 ) 40 A AN E) S0 8 P I, W 38 3
—IRH LSRG, B, EEA S 7 BAET BUR T, T R B R R PR bk,
P38 F B AR BT, 10 75 B R W T AR 2 IR 7T B T3 35 7 AU 5 B0 RE AT B T 3l
AT REXT R G 8 G BRI o RIBG,  TESEES B TERIRE G i) 2 I R v, 5 BEEARLE RS it A T 52 R
77, LAk G W2 28 SR i) s e [17] [18] .

2.3. BN TITMETE

FERTSCHR SRR T B oL A P MEBURDRE 2R/ LK 20 25 B 45 il BORAE J3E 55 5 22 7t N ) 2 [ A7 A
SEMRECR . FI X EEC R PT LG S N A [19]. AT AN EEH 1 BUR PO ok AT A 5. 1. A4
W 20 WAL 3. BASES TR 4. HUMXGETE.

231 (I$EREE

PR AL I SR IR B, AL I AT AS AN LS . B ER AR S AR ISR I SRR B, T
PRI B A B AR TG 77 A o s AT A A it A A0 8 11 it AR TR RO o 3 A A A s St o A4 P 1 o R
TN EA BB . BTSN E RS BRSBTS A T DAHE T & 1A 52 B 1 A 7 R/ NF
o ARG AR R, FRATRTLL T SR B A A I ECRE . ERITH I RN, WEER AT
o P E AL R, TASVELES S A, . A SR R LRI AT A, EEEMAEIE A Y. A
AT A AT 70T AR BL G T A T ARV I e M B B . B &L — M T s s E Ny

DOI: 10.12677/ag.2023.1310115 1210 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.1310115

FRAL, BELE

%, AERXMITEN, BATERERIBORE R ERENIRER L%, SRR TR L 5k 5 A 122 i il
G B BATAT DG THA R L, AT I R R A R AL R B AR O . IR, SRS E
B AL 5 BEHLR R RS OSSR 8 Ne di P B A A ) T BUB R TS, AN p = 2N/(L-1). A3
o p MRALEHEE, L ACRBENLA R, ¢ Rl Aot i 1P 2 JR o 34> 23 3T BLHDR A v (o2 5
B, AT TE R 1A P9 A AR (S 8 23 A M 5 [4]

Xof A A LE S KR I TR 48 McCormick (1428 56 24 2T LUSE HERfh 3 Sz e sz Bn i
HARN Ao =164 x 107 x p°%°, Hort Ag FIRERIME, FBALN MPa, p FORMIHTEFEE. FERFTC,
5 5 SR AN [F) B AL B P AT BEAFAE AN — 18 0L XK A —RE AN R AL m] BE B A A R AL
BT o O TR GRIZAS DL, A BEVCRIER B AR EALIRIAE AL, FFBEAT IR S0 4880 L 1 3 B
TXRETT DA At it 1R S O AL RS LA DL O T ORIEGE TG R RO HER VR, IR DRI AE
IR XA AT CAFE GE iR A v 25 R 2 PR e i, AT S b S A o P B AR L B BE KT N T 45
BIREAHE ST R B CL R B A HERE,  BRAT R ZH AT AR ME . JEEX T 8O 1
JEAE SR8, W UM 3] — A AT SERORE S AL A B LK EAh, JRATTIE RIS i I 8 R (L
B RERORR R 22 o A v 22 T DS A B (B O B HIORE R, BB ) mT SE R AR E 1R [4] o

2.3.2. EFRLE

RS/ IDNG O SR 2 1 TRl AV K = i R 010/ AV B U 6o T A N == T 0 & U AR 1 - = R 6 8 A2
S LR R e . AN Ao = 18,000 d7, JLh d AR EARCAAL: um), Ao AT ZERN )
fE(ERAL: MPa) [19]. A S ERURLE & — P 2 TR, v DAAS BhERATT 1 fiftth ot [y sk g % 0284k o sl i
HESR S A, FRATAT DARF F b 5 A4 32 (R A R DL BT AN AR TE AL o S SRR R TR 15 7 4
B W REMEASKEEREIIM. AR ZERPIER, WK EAEEn. XERE
W fFoRL I BLAR AT A N — AN bR, SRPRIRITERERI S AT N DM e . ARED: Ao = kubd ™', koA
TENES, d AT FRRANCEEAL: pm) [6] [20]. X% TV dbL i AN AL WL BT 72 5 1 fdAd ket
(RSB AR T o FE AR A LA LA R (L 1 36 1) 3E— 2D BB 70 mT DA B B AT TR v R4 R
TR EE A, I 53 AR 7 22 P RE AN F 5 iy o IR — S5 1R 15 3B T 1R &2 PR & A A T P ) SE 6 1E B o

233 WEEEEE

P BT, EmRiREE NI FE T, TYSL AT ELS RN R . IEAL AR
Wk AL A E N IE R N R AETERS, MO S EW WIRTEAR . 12045 E 45 S /2 815 sl 55 M. ) 2%
PR, WS R A, TG kL. BRI, BhAS B R I KNS B RN EEDIAE 5%
NIRRT, BhAS A R KNSR . X RIATERN IRER T, Bdsi s RAEEL
PIALETIRAS, SRR, thah, SR E R AR B A E A SIS AR, SRR A . A
s RTINS, BAS E A S ORI KNS AR K o X SR ATERU NN IER R, AR IR AR F )
BELS MR, SRMMEREEREN. Bk, B/NFIN 12 SRS EL SRR, 7] DE
AR Ao =6.1D " gk, Hrh D KoRshASELS Bk RAR[21] -

T X A YT W SR I N AR IR S FIAIE IR B IR 7T, ORI T A S ZE N ) 5o AR A ERLAR 2 Rl AF
TEFARAE . N T RS EahE Has @B RS, 3 T A E 4 R R~ R . 1%
JE 3t ae s S e i i 22 B s, B TR TR AT T RO E AR T R AT R AR . TR
R, e E g TR R e T HAUE T SRR A AR S AR T R T AR S A () R A [
AR, A% ST e SRR UERI 45 . R4t EBSD $d db B A3 B A9 A K D = 10%2
#0819 2020 - ek D R A FEHRLFE[22] [23]

DOI: 10.12677/ag.2023.1310115 1211 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.1310115

FHRAE, BERE

Table 1. Rheological parameters
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Figure 1. Crustal stress and depth profile data of the Yala River fault zone [22]
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Table 2. Data for estimating differential stress parameters using dynamic recrystallized particles [17]
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Figure 2. The relationship between the development of twin sets and S; [17]
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Figure 3. Technical implementation data of in-grain dislocation density method [3]
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