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Hyeonjeong Kim, Hyeongseong Cho, Jong Ok Jeong, Moon Son and Young Kwan Sohn, 2015, Magnetic fabric
changes through thermal treatment: a case study on the Cretaceous Gusandong Tuff in the Gyeongsang
Basin, Korea. Journal of the Geological Society of Korea. v. 51, no. 2, p. 171-190

ABSTRACT: Anisotropy of magnetic susceptibility (AMS) method is a very useful technique for determining
rock fabrics that have been broadly used for interpreting a variety of geological processes. In particular cases,
however, inverse/intermediate magnetic fabrics that cannot provide information of real rock fabrics have been
reported. In this study, AMS measurements for the Cretaceous Gusandong Tuff, showing abnormal magnetic
fabrics, have been performed through stepwise thermal treatment and observed thermal enhancement of the
magnetic fabrics and inter-change between principal axes of AMS ellipsoid. Based on the directional changes of
the principal axes, variations of the magnetic fabric during heating are classified into four types. (D Type-0
characterized with three fixed principal axes (k, ko, k3) on the whole heating steps. (2) Type-I showing the exchange
ofk; and k; axes and fixed ks. (3 Type-II characterized with the exchange of k, and k3 axes and fixed k;. @ Type-III
showing all the principal axes changed. The Type-III can be divided into two subtypes: Type-Illa (ki—kz, ko—ks3,
ks—ki) and Type-IlIg (ki—ks, ks—k,, kx—k;). Through these change processes, sub-horizontal k3 and sub-vertical
ki axes before heating are converted into sub-vertical k3 and sub-horizontal k; axes after heating, respectively. The
transitional aspects of magnitude and orientation of three principal axes during thermal treatment are plausibly
concordant with those supposed by a theoretical model assuming progressive mixing of coaxial normal and inverse
fabrics. In addition, real rock grain fabrics significantly correspond to the thermally treated magnetic fabrics. These
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results thus indicate that the thermal treatment can be an effective method to solve the ambiguity raised by inverse

and/or intermediate magnetic fabrics.

Key words: anisotropy of magnetic susceptibility, magnetic fabric, inverse magnetic fabric, normal magnetic fabric,

thermal enhancement, Gusandong Tuff

(Hyeonjeong Kim, Hyeongseong Cho and Moon Son, Department of Geological Sciences, Pusan National University,
Busan 609-735, Republic of Korea; Young Kwan Sohn, Department of Geological Sciences, Gyeongsang National
University, Jinju 660-701, Republic of Korea; Jong Ok Jeong, Center for Research Facilities, Gyeongsang

National University, Jinju 660-701, Republic of Korea)
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A} 2 w|A| 2 (rock fabric)= H4& s
QRFE0] B2 213 7Istek v Eale, o
o Wkt 2ol 72 1913 ARSI 5
< FA 3= 7ld o]tk (Hobbs et al., 1976; Passchier
and Trouw, 2005). %2 2|4 sH2] 148 S5 ot
SolA = YA 1o A-Sohe FElet Rk T
AlTt27F gsHA "t 1 o= g3 ko] A9, oF
gt 59 SAoA = EY BATE B HlET
Z9} -2 YApfgo] HEoIX = v, et 55
o] oM = PRS0l FEHA A4 gel e
Qe T3, X8} Eim A FO| A vpuht §9F B
3 F7E 55 e 35U S5 A A S ot
&t YRR o] Wttt wEkA A Y] mlA|l T
£ ookt A @A ol HIRt 7| 2A R
2 g Em, 234 HAE AFs| = gk

O|Alt2 EAHPH 0 2= #n) 7S o] 85k HE
21 i 2 (Y, BT &5, A7 AR,
SR 5)& ol 83k W So] A ET Ytk T4
% 5P diREeHAd(AMS: anisotropy of magnetic
susceptibility) A= Z}7] 0] Al7EE (magnetic fab-
ric) AT ek Shu, 9hA9] 2rIsHA 47 %
hgo| 274 el ue} 71 277} gebAs WS
ol-ggitt. iAoy A= APt 2&to] 7tk
g E4717], A&stal Aot 54, Aol F
AR 74 9 AdE 7HAAL /1o, &4 mlA
T2 wEe] anbARl B o 2 Q1AHky glrt o]y
AR ES o= 204)7] FHHEE o] W2 A
ARz A9 ulA|F=x s de] &&=
Rem, e vkaute] F2)7)E A, &
45 e ZYR] (province) 24}, 8¢} SH4f
o EEHRk ZYskE s, A A2l HPARRE L

]
Nl

S oA, ds Ao 542 8 Y F
w9Iet A4t B SEs] S1s) -850 AL
=21 9l 4, Borradaile, 1988; Tarling and Hrouda,
1993; Henry et al., 2003; Martin-Hernandez et al.,
2004; Cho et al., 2007, 2014).

ARtz o g tirlgolitd 4% S HEd A
Z|eAFEE A o] A vlAlT2e} A= t-g-E o]
(AU AIF-2: normal magnetic fabric) a4 & o]
o] gltt. 18y 43t 9ol = A |u|Al7=
O] A5} ©So] Ao AR sk vz
Wk} A2 Fub o] Yehs QulAltx(inverse
magnetic fabric)®] A7} @AYo o2 A2}
of] oJ&l| Ea1%| 31 QIth(Potter and Stephenson, 1988;
Rochette et al., 1992, 1999; Chadima et al., 2009).
JulLzE F2 tA7] 7Y (single-domain) &}
B40] T4 el Ushhe Aoz deiA glo.
U (Potter and Stephenson, 1988; Rochette, 1988;
Rochette et al., 1992), 71 Q4213 A wlAYSS &
7R 2] BrE R ] 9L Qi) o] 27t HrlAlA
Z ZAE I8 15t AARM, AIRM3t Z2H2
ZFA7) oA (anisotropy of magnetic remanence)
o] Z-8=]31 ¢] 0 m(¢]|, Jackson, 1991; Potter, 2004), Z|
2o ekM= AR e GAEE SalA GulAlFERY
FAHEE AT 5= 2ol Y5 A= o Hu
=31 QltKTrindade et al., 2001; Mintsa Mi Nguema
et al., 2002). o}l =™ 7t o MEA 843
B AR A o] 7]1E A9 Gtz AE o] A2t
Al =ol, @A Fo Ar|uAltE7E 449 A
HA| 2 E B & HrgstA "ok Aot 12y
AulAl720] G E]of Tt A+ E3F oFF] 27
A=A, FAAL wlAYZ] HEs] FEEA B2
Aot} diakgoly A A& S8t it
e AehA= o3t AuAltze A2 o et
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Fig. 1. (a) Distribution map of the Cretaceous basins in South Korea. (b) Simplified geological map of the Gyeongsang
Basin with distribution of the Gusandong Tuff, outcrop localities, and sampling sites.
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ST o] Bxsh= wiohy] BXE & 71 2 F
w9l ARAL YTt 4 Aol 2As °
PakA|, H2RA T2 JParAz TR
o} %x]%@%% SR Mg oo

o SHY B 4R FEFE Telm o
s BFE Wddhe = RR 4Eq
(3™ 1; Chang, 1975, 1977; Choi, 1985, 1986; Chang
et al., 1997).

TAFESE U YFaEX G} AHLEAE 7t
247 £z, oF 1~8 m FA|= 200 km o) &
FE o] $IYL FE-tIAe|ER 24 B4
Ho| A9 glar 2T & S5 HFES
2 ofoflA] A QA 7] BAAEA Y] tHE A
ol AFo =2 dHA gH(Chang et al., 1997, 1998;
Jeon and Sohn, 2003; Jeong et al., 2005). | A+
=(Jwa and Jeong, 2002; Jeong et al., 2005; Sohn et
al., 2005, 2009)°]] w2, FAFE-S3] T2 EA1x,
Hez4 a3 7|18 spstrAdoll A, ti-3
A AFZ 71 o= FRAEE-SBIU(SKT: Southern
Gusandong Tuff) 7} ERAFE-S-3]QHNKT: Northern
Gusandong Tuff) & 2 FEETH 1Y 1b).

SKTE WokABZ] 3ok=9] A, NKT=
UFAEAY FBT A5 FAs 4R
o) NZET} 2Ab20) AA 217t Bxgc) ®

¥ 1
Mudstone

=2 .

F|'>
Ho
0
=]
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3, TAESBIQRE e} ARl et 4
A F 0 2 7| #54+5(BLD: Basal Layered Division),
FAFE(MD: Massive Division), AH-54r3(SUD:
Stratified Upper Division) 22 W=oZlthJeon
and Sohn, 2003; Jeong et al., 2005; Sohn et al., 2005,
2009; Jeong, 2006). YuH& o 2 SKT+= 319 2] o]t
= APA s 1Esl= BLDS}F 1 4419 MD2
o 0] 2|3, SUD= Lrefu}A] = 2). whd,
NKT+=BLD7} §lem, MD2}SUD= Vg€t 7189
g2 BLD7} Al Foll A 7H A om, MD9] 7-9=
NKTET}SKTollA] 71 83Hgo] o 2 E4< Helrk
7149] g5t SKT+= Fad o= Uehhs vt
H, NKT+= 2%, HlAe| E 2|3 2Het] o] =
717}A] ekeFateh(Jeong et al., 2005; Jeong, 2006).
ZZ U-Pb CHIME, K-Ar A, A= LA-
ICP-MS (Laser Ablation ICP-MS), A& SHRIMP
U-Pb 59| thfgt AdiE4 = S8l H4bse3 ¢
EZA)7]& 96~104 MaZ &2 A QIth(Chang et al.,
1998; Jwa and Jeong, 2002; Jwa ef al., 2009; Kim et
al, 2013). 3, thatgo Ay R ZAUYAG AT
(Jeong, 2006; Sohn et al., 2009)°] W=, 7£4H5-5-
342 AA k=EHol Qe =FY 5Fo| 1A% o
2 7|9 SR RE 2E5to] BA] 9] BAR Ex A
&3 el 4= A km o] ST A2 sfjAH vE

olt}. T3 NKT9} SKTE: A2lo] T2 & o)At
npant2RE £E51¢on], SKT+ F 99| 723t
b} S 2ol o3 ShadF 7192 BLDS}

sh7 7199 MDE 34417 o2 st

Fig. 2. Outcrop photographs of the southern Gusandong Tuff (SKT) at KT11 (a) and KT18 sites (b). The SKT is
divided into basal layered division (BLD) and massive division (MD).
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Fig. 3. Principles of AMS method for determining rock fabrics (Borradaile, 1988; Tarling and Hrouda, 1993). (a)
A rock fabric represented by (b) an AMS ellipsoid. Three orthogonal axes of the ellipsoid correspond to maximum
(ky), intermediate (k;), and minimum (k3) principal axes. (c) 15 position scheme for measuring the AMS of a sample.
(d-g) Normal AMS ellipsoids and results corresponding to no-preferred, flattened, stretched, flattened and stretched

rock fabrics, respectively.
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o'} (shape anisotropy) 2.2 18] WHAETHTarling
and Hrouda, 1993; Tauxe, 2010). tj7}2] 73 FE|
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=44 (cordierite), A2 4 (pyrrhotite), A& g
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magnetite)o] B 1% 31 ¢JtH(Hrouda, 1982; Potter
and Stephenson, 1988; Rochette, 1988; Rochette et
al., 1992; Winkler et al., 1996). £3], o|& 3 A4
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Fig. 4. Theoretical model showing k./k, ratio against mixture ratio of normal and inverse (magnetic) fabrics. (a)
A real rock fabric represented by (b) two different AMS ellipsoids due to normal (upper) and inverse (lower) magnetic
fabrics. (c, d) Theoretical model assuming progressive mixing of coaxial normal and inverse fabrics, showing the
variations of orientation and magnitude of AMS axes according to the mixture ratio (modified from Rochette ez

al., 1992; Ferré, 2002).
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KT11 2] BLDS} MDE thilo g 7t 147)
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2 @A o mE A7 A2 HIE B4 i E
2Rl Axb= 119 5¢ At

A KT11BS] 235 AwEH, BE AlHES
A2 Ao of=A3t ka9 of=H 9 ki 02 EA A
AR &= A7|u|AlFEEE Holu, EAg 9] &}7]u]|
A7z Weke 27 % b §P0= irojaick
(3% 5a). 2 A LE7LHNA A 35 o] Wt
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T kee #4E A ki kB &8 22k,
€ ki 3l o] S == Al ESE(ol, KT11B-024,
-05, -08B) = F2Hth HAe] Lohe AlHY ki
oA W2 IAHY, $A AlE k2 d
A2 Jolle &-A WA ARA-gEde22 it
E S ol €A ol SAH HF
A R AR kit A 9 B Hol F
EHt) 3, ko] W ks AJHER Rol= gle
L iA1= 500~550C =77kl A F23] WAttt
14 AESS EXET 298 22 2=t
HE Fe A ® 139 O9 6%t gk BE 2
& A ks F2 ALY AR YFe R 95% A
F3F 5° vleke] wlje- FETt FHEE Kol it

KT11B-03A KT11B-04A
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Pathway of AMS axes

m A e After each thermal treatment
O A o Before thermal treatment (Untreated : UT)

Fig. 5. Representative AMS results of each individual specimen in (a) KT11B and (b) KT 11M sites during stepwise

thermal treatment.
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Table 1. Summary of AMS data during stepwise thermal treatment.
Temp km Mean eigenvectors AMS parameters
(C) (uSI) ki ko ks L F P; T

KTI11B (n=14)
uT 770 84/02 174/09 340/81 1.005 1.025 1.033 0.655
200 798 81/01 172/09 344/81 1.004 1.026 1.033 0.708
400 674 247/02 157/10 349/79 1.004 1.027 1.033 0.760
500 626 68/00 158/11 337/80 1.005 1.032 1.040 0.727
550 782 65/01 155/12 328/79 1.014 1.072 1.094 0.661
570 1,064 61/01 151/11 327/79 1.023 1.121 1.158 0.673
580 1,325 61/01 151/10 326/80 1.028 1.150 1.197 0.675
600 1,494 60/01 150/11 328/79 1.029 1.185 1.239 0.711
650 2,222 241/00 151/11 332/79 1.035 1.319 1.406 0.780
670 2,334 62/01 152/11 329/79 1.037 1.361 1.460 0.788
680 2,447 62/01 152/11 327/79 1.040 1.388 1.497 0.786
700 2,371 64/02 154/11 325/79 1.040 1.395 1.505 0.787

KTIIM (n=12)
UT 734 02/02 269/54 93/36 1.016 1.005 1.022 -0.510
200 758 179/04 270/10 70/79 1.007 1.007 1.013 0.014
400 667 181/04 272/10 68/79 1.006 1.006 1.011 0.027
500 593 11/01 281/07 106/83 1.003 1.011 1.016 0.531
550 574 27/04 296/12 136/78 1.005 1.023 1.030 0.646
560 552 32/03 301/15 132/75 1.003 1.042 1.051 0.866
580 533 34/04 303/16 138/74 1.006 1.062 1.076 0.814
600 530 31/05 300/15 140/74 1.009 1.069 1.087 0.760
640 518 29/06 297/15 141/74 1.018 1.076 1.101 0.613
660 510 28/07 296/16 142/73 1.019 1.090 1.119 0.640
680 506 23/10 291/15 145/72 1.020 1.094 1.124 0.642
700 477 18/13 285/14 150/71 1.020 1.078 1.105 0.585

KT18B (n=10)
UT 1,476 155/88 15/02 285/02 1.003 1.031 1.037 0.815
200 1,532 62/87 194/02 285/02 1.003 1.030 1.036 0.820
400 1,147 22/75 194/15 285/02 1.002 1.023 1.028 0.870
500 1,046 14/02 153/87 284/02 1.004 1.018 1.024 0.670
550 984 14/02 159/87 284/02 1.004 1.017 1.022 0.572
580 777 16/05 140/82 286/07 1.012 1.004 1.017 -0.485
600 738 16/03 110/62 284/28 1.014 1.001 1.017 -0.859
630 703 16/03 106/13 274/77 1.014 1.002 1.018 -0.717
650 610 17/04 108/04 244/84 1.009 1.016 1.026 0.277
670 568 16/05 107/06 244/83 1.008 1.022 1.031 0.483
680 538 15/05 106/05 241/83 1.007 1.023 1.031 0.518
700 474 19/05 109/04 240/83 1.005 1.020 1.027 0.572

KT18M (n=14)
uT 1,151 348/64 187/25 94/08 1.019 1.038 1.058 0.326
200 1,188 349/61 187/27 93/08 1.019 1.036 1.056 0319
400 864 346/66 187/23 94/08 1.017 1.030 1.048 0.291
500 770 344/67 186/21 93/08 1.015 1.030 1.047 0.318
550 743 351/59 188/30 93/07 1.014 1.027 1.042 0.327
570 690 357/47 188/43 93/06 1.015 1.022 1.037 0.198
580 645 01/31 176/59 270/02 1.021 1.012 1.034 -0.270
600 629 00/33 171/56 267/05 1.021 1.012 1.034 -0.278
630 610 01/29 134/51 257/24 1.025 1.010 1.036 -0.448
650 583 00/24 112/39 247/41 1.027 1.011 1.040 -0.405
670 546 01/19 98/20 231/62 1.025 1.050 1.078 0.324
700 471 00/19 97/20 231/62 1.027 1.051 1.081 0.305

UT : Before thermal treatment (Untreated); » : number of specimens; &, : mean susceptibility, (k;/+k2+k3)/3; mean
eigenvectors : site- mean directions, declination/inclination of k; (maximum), 4> (intermediate), k3 (minimum); L
: lineation, k,/k,, after Balsley and Buddington (1960); F : foliation, k/ks3, after Stacey et al. (1960); P,: corrected
anisotropy degree, exp[2 {(n-Nm) +(n2-10y,) +(n3-nm)2}]1/2, n=Ink;, no=Ink,, ns=Inks, ny=(n;+ny+ns)/3, after Jelinek
(1981); T': shape parameter, [(2In(k2/k3)/In(k,/k3)]-1, after Jelinek (1981) and Hrouda (1982).
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thermal treatment.
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T2 Fol AAZ U=k (F, 2T
go] doju=7p), @ A FF A7 u|AlTR
ot wigke] Wkt doju=rl? O Yoldtiy,
Hatol] a3t 2m=? @ 2] & wshe ek
A o] AR} AX|H=7R G GujAltRe
A Fof| FuMRE HEEE=TR © ol T2

HEA| FUSSEA0IML] Al AT 187

HlAl2e] o] dojuk= U1} 712K (mechanism)
Z WP S =t )tk olE S o= @
7R et A2 o]22] Estal glout, ol¥
A= TRt S A ol2igt & Ze] thgt sid E
£ AntEE AAsE

o A2 GA 2o s A7 m| A2 W}
7} iAo Wulsi Rt £3], AME-3-39 e 2|
{2 W3k= Type-0, -1, -11, -Ill,, -2 of-$-
AAH o)L EAARI571A] o= FEE 4= ok
(B2 29 5~7). B, A7|ulA| 72 Hke] Lrw
FHEE o7 Alol= ey, A2 S48 &=
T7H500~600C We))of 5go| Tt ojeh 2
< G AAA HIE ok&E EAE F A
Z1a| Al F27}F A 9] AA| Atz ul-- 71719
ol YA &4 Aol FRlETh whatbA] o]
H AN FE A 2 THSHH AT
9] § B T AIFR7E A2 ol Au|Al
22 AgEE= Ao 2 s dnt

TAHES 2 22 SRS SRS 35
of o3} v]=8]<E(imbrication) Q] TN} F2
A =, ojuff YREQ] 52 FEHol A
o] Ao, A2 55 Wk A HaPsHA HY
FHth F4FES3H Y A YA 24 daoA=
olf gt EAo] & EIETH1d 9). wWahA ki 3
A59l 580 WA A4 AAE, ks U9
ol 79} 425 WakE TR ok, olet 2 A7)
UL SRehS tAe 2 B ojz) A AT
oA B31H v} Qltk(Palmer and MacDonald, 1999;
Zanella et al., 1999; Gurioli et al., 2002; Ort et al.,
2003 5 o). T3 UHAFE-S-3]ke] KT11M, KT18B,
KTISM Al#5e] dxe] & Apjulaes k7t
FHof 7h7ke Bt ofy 2}, KT18Bo} KT1I8ME &
A2l A kol Aol 4402 theh} 2AAA
I @A Zo| & HRATK®E 1; 217 5~7). 0|9} 2ol
T2 9] kT 39 k= EQEH= A7|vAHTER=
7)&o]| Bare SRFAY A7 At} F 2}
£ 7, 3R9 A B wAUEL R
= Ast7] oFt) mweEbA olE vAALE AT
AF2E o 58 EguhTRE sAE,

KT11B2] g2 A k= S| 2t Z
ZAR e v E A SR T nAl 2L
A eh=t], A2 ol &= W3k M3k} g1 5a,
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6a). ki @AY A A7 oz BE5-dAoA AEA
g5l A=, ol& A ki XY &
o] Type-19] Wt 25 Sl Ho-gA Wkl &
354 25 E 545 Helrk KTIIMS €48
A 59 kot 229 k7t §A| JeRdTH L™ 5b,
6b). 53 HJL2 o5 F TAYA G} YX|5H=
T2 ke= @AY Fof W37} glov, 39 ks
L gAg] BAoA Type-llle] W3S E3)
251 v o] ZA YA i E3t FAKSHA HH o
R =7} o9 A=) HH, KT18BL} KT18M el 2
= A7 AR el flol EA 7t o9 B at
HYUE Hr} 5] HAETH1™ 6, 7). F A
A @AY A +HE kE 7= ZEAEES €
A B oA Type-Il 1= Type-11¢] ¥37-4-&
B3l =2 o2 vk T35l GAE A F XA
2 B £ £251d ksl EA 2 Tole
BE G5 YA EEF-E99A WFes Ao %
5HA 2Rt 3], KT18Bo|A EA2] A 4=%5}t
9 ki WeFe) Halr BAskR] ob= whd, 25t
A kg2 Type-llla9] WSS T3 BE55-F
GA e el Be Fu veith(1Y
60). o] A= EA 2 Aol w27t
A2 $of| AuMFEE HEE 2K A7 0]A|
274 E53] FFES A s] A ET HE
A5 AAEHA] g2 ko] WgFo 2 shaFol 1
9 ZHIE ARE SRl qlof Al
ot 8 age el

B, U APAEE AR 9 Py
2 HARRZ](mimetic fabric) T} DA 3] JHst= A
2 B 318}31 QItiPerarnau and Tarling, 1985; Tarling
and Hrouda, 1993; Trindade et al., 2001, Mintsa
Mi Nguema et al., 2002). o]52 ¢H4o] 7+EH
w2t 7] (matrix)of| 23 227, U4, 5H4,
FAN, A=Y 0 E2 FEF=(Fe-bearing
minerals)o] M2 AJFES FHA7A =,
ojwf Aj=o] TS| = AFESS oln| FAEE
A 249 FHEFY AFH(mold) H&S A&
w2t ZphA| EHA E3 o] sk Ao 2
A gtk AR 2 W2 A2 2EF 5Y
A, AEdEn 22 8 A/ FE(Fe-bearing
paramagnetic minerals)©] 7}FE I o A AE S
FAAA DS B3kal ok (Hrouda, 1994; Sagnotti

ol
2%

3
o

rk
Q
=]

et al., 1998; Park et al., 2013 5 thp). A3
9] rEA] B Alof|A 2F0.9~5.6 vol. % 2] Z-2&1
o A o] AAHo| EA7lo] BaE 1 §lof(Jeong
et al., 2005), FrAFSE HlAYFZo] B4 3] 4
2 FAE a2y ArejNtze] 84 4
TFAZA Q] AT HAYUSE ¥8]7] A= CT2
A o] &3t AU mA T2 B4, A7|olgF
A 58 o4t &9l B4 183 EPMA, SEM,
TEM 5 o|-§3 A7 A-39 2AHdF=E ¥sky

£4o0] 27bA 0.2 A Eofol & elch,

= O
o=

2
=

6. 4 E

oj#l AT = BAEA FAESAUS
° 2 gAE @A E B8l AInAlTE HIE 2
A5kal, AR 2 of whE A7l Alat2 ol His)
=233t

A Aol WE A7 m| Al 2] M= 5
9] BFstel] 2AStY], O BE 2= F1telA
A = weke] Wk} gl Type-0, @ ko] B4
A9 koF Fll, kew A A9 kS Fsto] FF
o] HHA ™, k3] B3k #sk7} gl Type-l, @ ko9t
kee] ol A2 17t FEHAE W, ki st
b g Typedll, @ A) 3] Wapo] =5 Wsksjo]
29| A7H HHHAE Type o] 471 S0
B=HE T3 Type-HI—‘;: ki—ks, ko—ks, ks—ky
o= ‘ﬂﬁ]'@]'—lf_- Type-HIAQ} k1*>k3, ksg’kz, kzﬁk1
°2 H3sl= Type-llle] F olf3doz BRE
o 7t 99 ol RERIA] 5o Wt 27)0)
W3} FFS Au| Al T2} Au|Al 2] S5l 2
At 0|24 md 2 dX|sh, ] A 3|
AF2E ZATE JuiAlt27t B4 Fof Au|A|
T2E HEE Aoz siHHY. B3 EAHUA
Ui 24 Aol A= oFA o] AA| nlAlRt2e} 4ol
g GA Y A A7 uAF27E EX 2 Folls AR
oz Habgo] gastA Eld. oleh 22
Al=e] A2 E Tl A7IuAl=e] E
Fih u| A2 £ 9] sjd o] 7hFe g Ho
8% Aot gHH, A7|mAL2e A
Yo fat FAA Q1 MlAUSS ¥s]7] HsiA
AU nA TR BAT AHYEE It
TE0| F7H .2 g Eojor g Aoltt.
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Ab A}

o] =2 20123} 2014 % FH AL gh=
A 7] 2345 7AF (NRF-2012R1A1A4A0
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