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Fault rocks and deformation mechanism of the Chegualin

active fault in SW Taiwan

Abstract

The Chegualin fault (CGLF) has been acknowledged as an active fault by
the Central Geological Survey since 2021. The fault trace of CGLF mainly
appeared in the Gutingkeng formation, which is mainly composed of thickly
bedded mudstone. Onsite geodetic measurements suggested that the CGFL has
continuous creeping movement. The movement caused damage to the
infrastructures straddling the fault trace. But evidence of the fault trace like fault
scarps are rarely preserved due to the rapid change of the topography caused by
surface erosion in the mudstone region. Through field investigation in the areas
which show high surface displacement velocity gradients revealed by geodetic
monitoring. Previous research found out that the occurrence of the mudstone in
the area was different from others and concluded that the occurrence difference
was caused by the faulting of CGLF. Therefore, this research is based on the
finding derived from the mesoscale observations by Chen (2021) that black bands
with a thickness ranging from several mm to 1 or 2 cm , which is a product of
strain localization, appear in argillaceous Chegualin fault rocks. Wall rock and
fault rock samples were collected from the same fault outcrop and rock core as
Chen (2021). Microscopic observations, mineral assemblage analysis and
synchrotron XRD on these samples were performed to obtain understanding of

the deformation mechanism of the CGLF.



The microscopic observations show that S-C fabric occur in fault rocks and
mineral grains are fractured, deformed and forming preferred orientation in the
black bands. Within the black bands, clay minerals alignment along S, C and C’
shear surface and the grain size reduction of quartz are observed. These evidence
suggests that the black bands are mainly formed by frictional sliding accompanied
by cataclasis and serve as deformation bands within the rocks. The density of
black bands within the fault rocks can indicate how severe they were deformed.

The whole rock mineral assemblage analysis indicates that the content of
clay minerals increase and the crystallinity of illite decreases with the increase of
deformation intensity of the rock. The clay mineral assemblage analysis indicates
that the fluid-rock interaction occurred within the fault zone. Comparing the EI
(Esquevin-indices) of illite in between wall rocks and black fault rocks, we
inferred that the smectite-illite transition did not occur within the fault zone.
Therefore the decrease of illite crystallinity may result from the generation of
defects in the lattices of illite during grain size reduction.

The synchrotron XRD analysis indicates that black bands contain amorphous
materials. Based on the result of the aforementioned observations and the previous
research about the formation of amorphous materials, we interpreted that the
amorphous materials in the black bands were formed through comminution of
clasts during the faulting. The fluid-rock interaction occurs since the dehydration
of clay minerals during comminution. The grinded minerals rich in mobile
elements are dissolved and consumed which let the clay minerals preserved and
increase relatively, also the fluid can react with amorphous materials forming

smectite.



The forming of the S-C fabric and the increasing content of the clay minerals
will weaken the rock strength by reducing the frictional coefficient are
documented by experiment test. Therefore we inferred that the deformation
caused by the faulting is accommodated by the fault zone of CGLF but mainly
localized in the position where black fractured mudstone distributed, forming
distributed deformation. The presence of amorphous materials in the fault zone
suggests the ongoing amorphization caused by the recent faulting of the CGLF,
implicated that the forming of amorphous materials may be related to the creeping

movement of the CGLF.

Keywords: Chegualin fault, Microstructures, Mineral assemblage, Amorphous

materials, Deformation mechanism
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A RBELIARG VR RS R hEEEEFR23F S A5
(1% 22 p FLATH » 2021)
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B12.6 3 AREFE F @ R d R EHE A o (23 p MATH » 2021)
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| B
I3 EY

Bl 2.8 8 AHRErk F ¢ 24 gLk B4 A o (50 p MATHE > 2021)
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¥= % ﬁ&éé@nﬁ

318K ¥ b

Tk s AT EY RS AR By e B e 0 RS
AP oo A Gpic¥T A (microfaults) » < 3 VAN AN B 22 0 2 T b
BRIV T 18 ¥7 4 (regional fault) » Sibson (1977) %73 & en¥r & #4130 5 fbs
gi'—rlo\q;ﬂ%rﬂﬁvr}%@ BT 103 15 2 REEE H g

R 0 1S XL T R AL (] 3.) o R F P ek
"E - TR R TR F (faultzone) N i o 4 L 5 UL ETE (T B R
B RETR F ® A = ETR 5o (fault core) ~ ## 3% 7+ (transitional zone) 2 %74 AL
# ¥ (damage zone)( Choi etal., 2016) %74 +7 o 5 $rh & P ini 2 & % >
HEE AT 2 B RREA N NEF > AP AR ¥k & 2 (breccia) »
R 7 (cataclasite) 2 %74 & (fault gouge)ie = ; e d P ¥ LE R EAHK T
BRABRDREE AR E BN 5 kSR R AT R KRR
y%@%i%%ﬁ@%%ﬁﬁ’?i@ﬁﬁ%ﬁﬁﬁﬁ%i”iﬁm
(subsidiary structures)4r=t & %7 % %7 4p M 47 #H (Liu et al., 2017)(®] 3.2) -

TR IEH ERUTR F P R WA 2 B BEES A UTR E o 1 ET
K 4 & % (Sibson, 1977) » #-% I %257 ¥ ¥ 2 ik BE R 4 (cohesion) %
Efp(texture) £ & A 3f(% 1) B P B gF ¢ 3 A LKA Uk &g
FoBTRRL > A BGERY B R B K] R R G R
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e, Incohesive gouge and breccia
K*fﬂ?;‘-‘é% (pseudotachylyte if dry)
‘n.-.l‘.?\:_,:: =
_ — —-“_f.’*-’-.'é".)f@; -_— = = — 1-4km
% S w".:', .
o = 13‘ ":"*’*&-{ - Cohesive, random-
= - fabric crush breccias, rocks
> £ " of the cataclasite series,
o pseudotachylyte if dry
T By o
L
250-350°C
(<]
£ ; ;
‘> Cohesive, foliated rocks of the
& mylonite series and blastomylonites
o
(e

B 3.1 EFBHEFHFEAF L F B o EF: 84 2% * (elastic-frictional

processes); QP: % 7 4 i® * (quasi-plastic processes) (B] 5! p Davisetal., 2011)

stic rock —

—4Terrestrial cla

-
2 ON PN PN IN N INT AN IS N
8 TN NN SN NN N NN N
4 + S e
3 + .
o $ + +
@ < 7 + +
H+ v AAZ +. Z- B
+ == * Z //// B b +
Wi & — ,/’/7/ Lo +
#~ ’ Fault core Fault core
77 Damage zone Fault core (filled with breccia) ,(serpentinized or foliated fault rocks)

B 3.2 fUff £ % U ¥ 7 LW o (W31 p Liuetal, 2017)
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301 ETh A

Random fabric Foliated
v Fault breccia ( #7 & A=t &) 0
'z | (visible fragments > 30% of rock mass) ’
=
S Fault gouge ( B7/&& iR ) 0
= (visible fragments < 30% of rock mass) ’
g
. Th
2 L.'?:, Pseudota‘chylyte 9
O E (% K )
=
L
e
= | Crushbreccia (fragments > (.5 cm)
-E .2 | Fine crush breccia (0.1 < fragments < 0.5 cm) 0-10
&b g Crush microbreccia fragments > 0.1 cm)
26
£ .E . :
y £ E Protocataclasite Protomylonite 10-50
E| S8 (A A2 %) (B AR %) p
f1s| 52 |82 82 :
S| 2| 8% [« % o z
S =8 |8 Cataclasite © w | Mylonite A 5
Z o = z R R o “é’ e R g = = 50-90 e
gg =% (B2 ) 5 (EH%E) 2 5
gp |E¥ B S o
e [P - g ®
oo £
L2 8 =]
= i i =
g .§ Ultrace{taclisne U]tramyloTte Z & | 90-100
S 2 (RS ) (REHE) | O
= &
=
23
gﬂ g 0 Blastomylonite
- (BE&&EHL)
5 &
il r e 20 ore 3 entiek £ Si2R] 5 #3549 e etk

#
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S
™
\a;

RAULIFAFZAoR? BRSPS
LipH ER TR LN MAAE A D R AR P
(microstructures) > F| b I * MeBL R R LR T U fRE L AT hg ;0T
* (B 3.3)-

Bk A I E T 10 22 g BEEaR AL R IR A (brittle
deformation) i - HcELT ERX 4 18 RIERRY A AP § A 2 A
M. (microfractures) » AcZ M B B i 2t 2 ST oA f a4 B
F o (B 3.4)c KERDERT o SRR BB & € ) 3k (granular
flow) » $Ekim pf 3R3ER 5 FBIF R Y TR > ¥ LN RE
BT e d BURDEET SRR R e P B g RAR AT 2 D
WEALT A A A W 1€ 3ERR A 3 AR w11 A 2 B R (cataclastic flow)
(Bl 35)> iz AEFXT R P IVIELAS  wit B AH L BH T
(cataclasis) > A 18 % 3 F 3 2 WHTA F P V2 BREAHE S REAHZE T LT @b
# B M2 & K (angular) s EaE R T A ETE ER TR T - kA E 5
PREREENFR 2T 20 0 22 F 44T 7 4 @ (Riedel Shear
structure)( Sibson, 1977 ; Davis et al., 2011 ; Passchier and Trouw, 2005 ; Casciello
etal.,2002 ; Rutteretal., 1986) - @ Volpe, Getal. (2022)# 1! £ %8 ¥ 5 K 4E
2 FHY R EARE 0% T ed TRT R E S P S-CHR(S-
Cfabric) > AR WFIPE P 5 R BF AL e I T L 273 %
A2 B

(distributed deformation) 5 3 s =7 & o

RN

a0 AR i oM 32 (pervasive foliation) 2 & # %A

-

BTS2 T s BRI A S i 1% A (ductile deformation) 0 g
BLT T R R c3 2 % (dissolution creep) & s % 2 (intracrystalline
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deformation) & i & %)) B EEY 5 B B BRFRT 0 AR
PR R R AW E AR R BRCEET R T A EE T K
B e & ATIUH 5 do P )7 £ oA 2 B d 42 47(twinning and kinking) ~ 45 -
/% (dislocation creep)% #+¢B-% (diffusion creep) ; a1 & d T Fenfh g

LHF oG A ABETERIRIPT FHRAFER LI AFTS » i
¥R o 55 ET M(F3.0) 4 EYEBLAINEEAL Kkl
L T k= e & €2 T Pfﬁ% (B 3.7) HBICER P EA " LEp

F 33 a4 (vacancies)® B R STHcE R F B H 0 @ S N ik et S R 30
A 2 # 4 (8 3.8)(Davis etal., 2011 ; Passchier and Trouw, 2005 ; Knipe, 1989 ;

Wheeler, 1992) -

Fracture and
Cataclasis
Dislocation Creep
w
W)
3 S
a \_’
o
c
2 | Dissolution Creep | > o | Volume-
£ | and Mechanical |8 o | diffusion
A | Twinning S O | Creep
o C
Q 9
c 0
I<iE=
(ONa
Temperature —>

B 3.3 F5pe iR+ ~RAEMGE - (B3 p Davisetal, 2011)
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Micro-
* fractures *
Intragranular < / J Y /
Fracture A 9 A
—~ S~
> e z — -
rd o,
Branching(/ / N\ V ) N\
Shattered \ I ¢ \ b, \
Grain fﬁ\% 7 —
Intergranular \Y \Y
Fracgn'é} {J \ - /J \ -
% L Alon ain
) Bour?darriels ~ 0 e D P e - D >
Stable Grain V; ﬂ*

Shear

process fracture

Active
Tensile '
fracture zone

B 3.4 BB W7 2B e (#cA a3 o (B3 p Davisetal., 2011) (b)#c 4

Transgranular —s—
Fracture

Cleavage
Directions

M endE B &g 3 - (B35 p Fossen, 2016)

(a) (b)

Rotation — Micro - > Rotation
fracturing — s O
Frictional
sliding

B 3.5 3k REE o (a)3pkm o (b)BR A o (B3] p Fossen, 2016)
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Bl 3.6 ML 7 NS 2 47 o ()RMPA T TR miEe S LS

(b)s ¢ B sET £ 3715 eng M o (B3 A Pickersgill et al., 2015)

Yo
& 0

B 3.8 #HITHEA T B - (B3] p Davis etal., 2011)
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3-38TR F Ht s

BETR ET T 0 RETE Y ISR R AL BBAER T - TR

S E NI R T P SR FOREE AR R
F o AR R A A e o B A TR R N B WS R T o 3F FOHTET A
FPIROFH AT TR AP Ay RB TR FHPF R0 A
BRI FHIUFD FHL B E EEE SR E 2R A B (mixed-
layer clays) 7= » F] P F i ET A F P gt N eT g > § AT 24
PREET S Bn fim T A R R o

1999&%%%%@’%%1@ BRFERERpMFY B o d
%ﬁ%%%%%ﬁ#&ﬁ%ﬁ’%%%Wﬁﬁ%W%§§§¥%%%ﬂf
MR DH D B AWETIEF RN G R AR R SR ER A
SRAZFRERYELR LA PRI ERL > REE o P xR
oA (AL 0 2004 5 g # }"f’ » 2004) - 2008 & 3157 M Bt gt 4
%%&%%@ﬁﬂdﬁﬁﬁ- AR ETR b T ST R R N hB R AR $

EPRRE WEL-ERTREBF P EP# S (Yuanetal., 2015)
do N ERE G b S BT R D] TR R LT 0 AR TETE BN IR R G
BT ot 03 5F % & (nanocoatings) » I & ) ETR B BB T 0L i R
A R f*ﬁ*ﬂ%ﬂ’v@w@%#%ﬁw@mmmaamzm9
2010) - 5+ & 7 e ST g4 2= 4 47 0 Yuanetal. (2015)3% 5 %7k
AABEFDFRT BEIREEFRF JINUETEES 2R T o0 8k D
BEASEER g A RRRET o

JH G AT Ipd > G DA FEea P EEIY S FR A A2 o

2t % B #1 (amorphous materials) » w0 A 5 B ELEETE P Rl A 2 H A
W M ETE AP PR T MR A & %R B R (frictional
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melting)( Sibson, 1975 ; Di Toro et al., 2006)% £Z4 it T * (comminution of
clasts) & 2 (Pec et al. 2012 ; Yund et al.1990) ; B#eit 3 ph i & 2 f # &
0.1~10 m/s BB F A7 2 > 224 73 228 %?ﬁ N O A S 5!
(pseudotachylite) > B2 fBIB A7 F £ £ ¢ 07,27 i 750~1450°C 2
& (DiToroetal.,,2004)> ) % /% & &7 I %74 ¢ Bl “7£ B > §K#: j Hebrides
kY B2 ARBEAH AL T S 2LIEFENI50°C WA G L

£ 163MPa =hi% i+ = 4; 2 (Sibson, 1975) ; % + 4| Gole Larghe %74 » g

FPRBIESHEF T 93 11 22 F% 2 F 250~300°C > 7k o & = B4 9
& 112~182MPa 3k 8t * A 24 (Di Toro et al., 2006) ; &£ A ‘wm it i® *
(comminution of clasts) 3. & f i #%:# 5] 3 0.1m/s 94 ™ % 2 > Pecetal
(2012)3F %7 - % 7| B/R 500~1500MPa > ;8 & 300 & 500°C shE 48 = s
SR AT 50 AR BT B A 2
HAenA 4 o Yund et al. (1990)R) E4F 7 2 ™ 1% FHa3#E% >
H3gggm »5)01 50~75MPa chit v g4 > B X BB 40 2L iEET > LR
PR 2 R TR R Y A A RS TR Y R A RERLR 40 2E 0 ?ﬁﬁ
Feip 7 £A%F - BB E R R Uk > AdPY YRR 46.4~46.5 -

R TETR B G LS BB T G 2R 0 B MR T (Wuetal, 2020) o 225 B

AR AR L BKE et SAR2 B4 L BT AT 4 (Yund etal. 1990 ;
Wu et al., 2020) -
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Yr g B

4-1 ¥ * ¥ &
4-1-1 ¥k B 5F R & E

AT F 40 2pa Rl- AETA BE(R 23 § 4 B8 TWD97
A $5:190527 » 2525652)i8 (7 [l 4 % %7k Hrik o U7 B EE 4B 4.1 w0

Y7k =i 5 N3I'ERTE> P Beg + LR B HRirk  4d B g L 2
Ao NBEEHEER ORERE G R EE R K 5 NO-22°E/33°-38
B~ 8TE F 5k d T HE N ¥ A R TR AR OB vk
TERHNA0IT S50 > d B FAF ~Fird 224 FRLS5T 10
R ”Lrﬁ_%\ VRGBT AR R M Ptse W NEREIIFS KA AL
DB HNES AT Tgk S At AT L2 g ﬁ%%“;fﬁ;ci';
TEHP AR EE G PER R Y AT 5F MATHQ021) AT & EE
B TG RSSO EME A2 2 F (B 4D RTF-F LI E

F AR g éT*@"I?EI%—%i’%fréa Fng RN T BB AT B AR A

o
R XTFENEE R CE(RI42) HBHR AN A R E(R4.3LGM)
TaBEERA W d kLB 44>GM)~ § 15 ¢ Bk £ (B 4.5 YBM)
224 Rk E(B4.6-47 BM)IFLdrk FHA A nioLuE
MBI AR REDL A TR ATHG L LR R R A

FHECE AR ELTRALZ £ 20
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KTLO1-1

\

0 20 40
F 1 I(m)
/gﬁ}%%éﬂ Xf BREA

vy

AmRE HARER

Bl 41 STk BEF2 el > Brawd s> e (BME A2 A% =3

%4 B RATH 0 2021)

302 BT BT A LA £ if o

WrAHE | 2 EF Rk R

KTLO1-1 THRING LY TEKEP Y -

KTLOI-3 | N65E/66S | ¥4 T s 17 ¢ ALAR 0 53 S8R Ak -

KTLO1-6 | N35E30s |4 A4 @ w2 dpami g DR did  BAs 535

KTLOI-7 | N5§E/4ss | ST F ¢ A d Rl > 3 2205 ik 54 3 e 2
$ES

KTLO1-8 | NA7EA8s | %A 4 i R d ik # > &% & KTLOI-7 4p i
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KTLO1-8

KTLO1-7
KTLO1-3

I
[
o

o

Bl A28k B AR EF CRKFF - d 6 55 JAHRETE D%

Bl 43 TR A R SRR B o
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B 4.6 23 Bpil B s o BHMAZRANL S EF LR FRR 50

~ T o

SRR 7 i WS

Bl 47 2 ¢ BLER LA 6 & chdid o 6 REETERA S B o
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4-1-2 ¥k # o

TR E B BN P AR R Re > IR AT L PA ok B
LER A AP AL BP T T AT S ARATHQ021)3 A
FRUTA PR TR AR E T ERRERAETHS BN R R R
ALTFADMERAS NELI FIp 2 Er P

HoGHEP 2 B 0 R 38 2 6K Ak ] 500 2 ¢ TR 7 2 ()

R

23 4 B8 % 5 TWD97 A 15:189762 » 2524223) » }* % & N Rk 0%
i 5 N30'E/30°S > 462 11 N6OW/60" = w 25 7k 4 i& (7488 > o
RS0 2 % (B 4.8)5 oGP 10 RS R IR TR A AR §T s )
BoRBCL I E BB E R AREE R E B BRR
# P E - F R EN O BRI A
E 467 2% IR F e E 50 &R v ARG BERTG 2 RS 0 T

PR 467 2% It E R A N L AL e 22 2 AR B

"

FRTAREBTLIRERA TNWEFPHEELI BRI EZE F 34
FLESR B0 5 B R B A > FHRMRREFR ST 3 B NEAE - 2
GG ER B S BEPY o BGEHRIE S B TR R X kS
FrEH (B 4.9)c d B CHPET AEF e 0 FHCRADL AT

A HOHBER 2 RARE T8 4.10 0
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Chegualin-NSL

I\Lud Sand Granules Black
depth(m) CISivi FM CVcF M CV
0 LTI ITEIYTY bands
= lJ
NSLO1-1 /{5
2.2m
)
5 .~ 10°
NSLO1-2 =F L&KFE}‘%
8.24m e 30
~—
10
A s R ) PE}
%E/I A % Lﬁ% V%
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0\ 35
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45t 3 e N-at
NSLO1-3 - w AR G AR R
17.21m = e
40°
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» 2 e nk R
0 - N
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B N EZotkwiiEd
NSLO1-4 iﬁb W3 7J(’-F‘ & & %
23.31m T -
= o 30
25 N
o—
o 30
¥
NSLO1-5
29.28m =
30 \ 50
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4-2 e Hm B

4-2-1 # > &

LR T T R R A S R A R A
3 F

THhAZ e REAT AR AT v RAE I T oA E

RS O RES SRR E EE RS S L P LSO
2B B TR E B RS R A AR T B Y 0 T B B AL

AT SR AR TFR I EF A e A A G G ZLRE(F 4.12) £

BF BT 30 Mok B o 17 XA A B RT HE 6o T

4-2-2 B B AREBE
RSB TR R I Gk BACELE AR R 0 T R B AL A
FI* TP b AR E F P B IR A R R T A H A T R

BANIE I EFBETATERPPARLZE 2530 o

B
iy

4-2-3 Fda 3 T+ HACGBRE

0Ok BRI G LR R 2 kMR > @2 BRI 2 4 ES PN
A Tl AR Tk B REACELBL R 1S B4R & 4 g 4 > 11 JSMT000F £ 35-
% 53 F N T F B 4 (Scanning Electron Microscopy, SEM)(] 4.13):& {7 4w
PR FRH ST RMES N LR EHFRELTF LSBT RAE
BT FARENRAL BRARRTF AL TG T F T AT
£ {74 % o = = ¥ 3 (Secondary Electrons, SE)#: i & 5 & <X 7 F 4 B
BTl NnT F AL TRFRARE LR NEBRE AL G AR F
75t 7 + (Back-Scattered Electrons, BSE)# i s i # X & F+ A RS T+ &2
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BAPN A3 A2 BPARESTE NPT INE T ERREE R T BARS
Fo B AP FAHT I ARRPEER > LR NEBR AN B AR

£ 7] o iv & §78+ 6 (Electron Dispersive Spectrum, EDS) % [ * & + & f& &

<=

fAUGAS M X KB FRIEE A E S AN o AT AR F T
+ 52 EDS (72 4 HEF eI E o RS A4 1T A e d it T
S Bt 1 Image] A A B ERIATR 22 EFP FEIRLEME R E

(7l i o

BIALL 4 W2 5 2] o ffde (6 it AP o fhte b 8 ,

FIERZLIXIFFAw 3w o
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THEREHKFTARKAL

FHEEEBAARE  EAZGKBAGEA
Bl 4.12 2o A3ERE(Z)T A BIE 22 E (L)
/

B 4.13 JISM7000F #4353 8+4F 4w 5 T + B cse o
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4-3FF B Lo

TRERIEE G AME AR R TR S R TR B S A
AT R R ﬂ&‘r‘;"i."lp),@# B £ FH %k 4% Bruker D2 phaser X k3 %
Yot k(B 4.14) 0 Ao (GLE 1.54098A) » 3% (¥ T R T in 30Kv ~ 10mA » #
fo i & 1720/1min > ¥4 B2 0.0220 0 > #4 % Fds £ 5~4020 > 412
P54t 5 ) 34020 0 17 X REES AT o X RS A A S 2 A
REZLI BP S INL 5 FIRL E’v’ﬁ,%ﬂk‘%’&ﬁlf—?fx RITEIR A2 L e C b
fotk A d w X R ¥ESf o 47 0 % A FEETE 73 WIRIEAED o X kRS A 4T

t5 en @l ¥ 12 DIFFRAC.EVA #8838 (7 A 47 A2 o

4-3-1 2 ¥ X ks & st

B H B AERE RO R R o EIB TR Bk Bl T OB AR (8
R ESRPFI S o BER GRS X REMHREFT AT TR HE A
AP RSP Bic g g7 72 ] e ’TT: o - fperfoo e fr s g o X ok
B REFT AT I AT R MR BIFE TR R G 2 L3
TR (B 4.15) Hdent 8§32 % * Biscaye(1965)*74# 1 U AP &
LE A HPERE G HFL T LGRS A R L

B3t i @5 3~5% LB/ L T BT eSS ok 3971 0 B P

T SR G TR BB LHP S - RSN G fF R el T

g3 SR F R B A B 12,620 (TA)Sestit £ 8 > FIW SR £ 2 F 42
g gt 7 R 1995 12.620 chispit G fi L B sﬁi 24.920 (3.57A) it %
BT 25172003.54A) EstE s B B FTE 2 AR AL R R E R

=i

T RFHBIREFF o R LS L AR Kibler(1967)#74% &1 > 1% B %
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7t 8.8°20(10A)hsidis £ 3 Fk 47 > H =5 (A20)0 28 BARE £ 7

BT Y i e

B8] 4.14 Bruker D2 phaser X &35 % $E8+ 1% o

Z32EBI L TEAAFTTR T SSE LR o

©o 88720 FA L NS 2 R R G AT

20

EEFR | BEE | BEE | BEE | FE B E T % S RE v E T
+
® AT
A 10 7 3.57 | 3.54 | 334 324318 3.03 2.88
8.8 126 | 249 | 251 26.7 |27.5] 28 29.4 31




(b)y% % 4 44 1%

M DIF (KTLO1-1 raw.raw)|
e ]
1
i
| 50—
50 |
1
! ]
i
1 0]
40} !
1
I ]
1
!
@ @
aQ 1 Qo 30
8§ ] ! 8
1 ]
1
i
1
20 ! 20
i
1 ]
i
i
i
104 : 104
i
1
; A
) ! [ A
) T T T T T T T T T T T T T v
10 20 30 40 50 60 i 10 20 30 0

2Theta (Coupled TwoTheta/Theta) WL=1.54060

2Theta (Coupled TwoTheta/Theta) WL=1.54060

(d) = Rl 48 5% 5 &

| PDF 78-2315 (d x by) $i02 Quartz
q | PDF 52-1044 (Mg, Al)6(Si,Al)4010(OH)8 Chiorite-serpentine
| PDF 26-0911 (d x by) (K,H30)AI2SI3AIO10(OH)2 Illite-2M#1 [NR]
| PDF 83-1381 Mg5.0A10.75Cr0.25A11.00Si3.00010(OH)8 Chiorite, chromian
50 | PDF 86-2335 (Mg 064Ca.936)(CO3) Calcte magnesian
| PDF 78-2109 Al4(OH)B(Si4010) Kaolinite
|_PDF 36.0426 CaMg(CO3)2 Dolomite
a0
2 2
& &
20+
10~
“ Al ‘ !
ol o ; h‘l"i" Moo ado NIV fL\L.Ll;. RN, A.I
10 20 30 40

2Theta (Coupled TwoTheta/Theta) WL=1.54060

B 4.15 Ses- B2 2o LB -
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4-3-2 A3 Fe X %k bt

IR BEAZTERSER A BELH L FF SR IRERF
HEQ013)E ri 250 AP LA AR Rz EFRALG > WA
Ferd TR S nged § oI @mdﬁﬁéﬁh%£«p&ﬂﬂﬁﬁﬁz #H FR(5)
F LA 4 4 5000 8 g 20 A 4 e

(DFBREIE R AFTRATLZETE AR50 o

(2) 3%V BERH AR A Bro g7 o ek D 40 A R R
TR AL AR Y o imat iRt L - S
e R Y EA TS T

(3) 3 SR P IM s pdp 4o ~ g ¢ X OREEELF LI PHE
R SO WFR B ALSATS AR AP T ALY o S~ IMPBFERG T 40 =
b o FRF AR M0 54T 00C o LAt MR AS N e F o
YA A S H KRl o

(DA FERF BT 10T 30%EF & 4~ g g ¥ T A
ISR AR RBREE RS F Y TOC kB IR AR L e
ko imabdeisE P A~ 1022 30%:iEF Y4 3 30F 2 50k o
PAZEAIEILI SRS TEREATE Bieid e Pl
bR X EARFER A - S FEHEIRQ)

(B) b3 JER A B B FA K T 3w g 1 40 T2 TR B A L F I
B s 1180 gt 3 A48 > -t BRI ATOHLS B Y > TR
U TR A A

(6) 484 fr . a3k 2 Hy A S engre # 0 0.IM BEF =1 PH &3
3.5~4.00 1% B A (5 B KR o2 4~ 0SM SRR 10 %
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H TG A AR B H L KR L BE A S o N
fer 05M 7 45k EF 10 T2 T AT X 0 S BEC S R
BB > S BEAT S o F Ao~ 50%7 FR 10 A T AR R 0
oo gt ma B 0 21500 95% 7 AR E AN H A o Bt b »
05%f it 10 & 2 F ek % 0 AL G (s mH L KR d > T
4% £ fr o

(T) iFsete d 46 & e » ZAG-R TIEATE &0 S 840 12 Bl A Rl
EAFFE2 R -

() XRD # » |l & ;g £ krdpw 3 ) R Rfo ik e EEEE AR
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B 8.8720 + 24.9°20 25.320 26.726 27.5726 29.4720 31°26
BT 2820
12.5726
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NSLO1-3 2.549 5.831 0.38 1.557 5.587 0.325 0.152 0.267
NSLO1-4 4.022 6.202 0.326 1.984 6.564 0.274 0.336 0.314
NSLOI1-5 4.253 5.479 0.406 1.535 7.752 0.371 0.183 0.28
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KTLO1-1 12.345 19.29 1.687 56.871 5.808 3.187 0.722
KTLO1-3 18.038 17.165 1.963 55.073 5.533 0.777 1.452
KTLO1-6 23.467 27.342 1.9 42.901 3.25 0.548 0.592
KTLO1-7 14.408 25.006 2.745 52.42 4.278 0.752 0.391
KTLO1-8 14.361 20.334 0.794 56.049 5.115 1.23 2.116
NSLO1-1 15.296 21.683 0.547 55.42 6.156 0.352 0.546
NSLO1-2 29.86 27.28 8.546 32.191 1.262 0.356 0.506
NSLO01-3 17.369 16.539 2.647 51.657 9.246 2.393 0.153
NSL01-4 17.637 19.893 2.211 53.549 5.558 0.199 0.953
NSLO1-5 20.007 20.613 3.706 49.469 4.679 0.655 0.871
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% & W F =R E SR E BHT

HnBE. %)
KTLO1-1 3.931 69.077 20.572 6.42
KTLO1-3 8.553 64.161 7.558 19.728
KTLO1-6 4.6 68.924 13.395 13.081
KTLO1-7 0 75.711 19.612 4.677
KTLO1-8 0 73.277 25.964 0.758
NSLO1-1 0 76.398 23.602 0
NSLO1-2 5.802 60.217 15.052 18.929
NSLO1-3 6.88 62.958 9.622 20.539
NSLO1-4 9.586 59.126 17.243 14.045
NSLO1-5 10.206 52.59 12.274 24.93
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