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Fig. 1. (a) Index map showing the locality(arrow mark) of the study area. B:Bonghwa, G:Gwangju, J:Jeumchon,
Je : Jeonju, M : Mokpo, O: Ogcheon, S: Sunchang, Y: Yecheon, Ye : Yeonggwang, S.S.Z. : Sunchang shear zone, Y.S.Z.:
Yecheon shear zoneladapted from KIGAM(1995)]. (b) Geological map of the study area [modified from Kang ef al.
(1998)1. J.S.F.:Jaesan fault, J.B.F.: Janggunbong fault[Janggun thrust: Yang and Cho(1994)], J.T.: Jaesan thrust. G.

F.: Gaenegol fault.

and Cho, 1994; 847} 284, 1995; 7714 9,
1996), A WA HAHF= Ho = 33 WA
2H8-(23]9) A ae-3) 13]9] AHESHAIANE)
< AYF A2 deix 9lcH(Yang and Cho,
1994; oFAA 3 =54, 1995 2~ <, 1996).
v, 2 HARAGE A9 33 WA
2h8- uha) =4[ Yang and Cho(1994), oF#43} =
£41(1995): A -F4d-AHEY WAL, 3]
g £(1996): ALY -HEY-F4d WA=Rg19
A HAE A LT $ T 93-S vF XA
ol WAxg-o] ZH{ASY WA M-(o1 T, 1980;
Imai ef al., 1982; o187 ¢, 1992; A 9, 1993;
Yang and Cho, 1994; <FaA]=} =741, 1995), A
43 WA=k (A7) 9, 1996) 19 #sHE A+

Vol. 7, No. 3, 1998

A5 Aleloll A& 2elsla 3o, olF dte
F2 AN WA EAGRS SAAQ HAAFEY
5 Ao} WA shA ]l FE FARA o wled
< 73 Y=

ZAH Aol whhaA o] A7 Wyt
49 A7 9} UAHRE @A e] gl WHEaka
I gE=e] YA W] HyE wbEge] yR
(Si) - &AH-(Se) HT-Z A3 9} WA A7 FeiE
o] AAE A E Ale]o) 3R]l Ak
Wk goll gt whaA o] A= (pretec-
tonic), FT-=(syntectonic), FT-Z(postectonic)
A7 F-9-Ee] heksiA Jehteg, o)
Alo]2] 71818kl FAr-E A 2| ollA] W2}
43 WA ARE- Alo]e] Al AIzbaA But of



192 ARE - 2AL - DA

et WAzhee] F7 2 e S drskes)
83 Aoz ez gep(Zwart, 1962; Vernon
and Ryde, 1978; Toteu and Macaudiere, 1984;
Passchier and Trouw, 19962 p. 153-196).

2, Z3AE £1(1997)9) Kang ef al.(1998)& 5
§- 2 ibs-7 o] AFE-wHA] 21838 5lelsly]
A A3 ATF2A £ o] AAne]old] dF
7 nAY HAAEAGF g T d7E
F3te] £ oo AATze Y HYUdFI) ¥
AR olF Aojx v We] HIIA (T3 o
A A F D2 GAARAEY o)Al
g el Hyags) D2 ARG o] Fo Ao
= 7 2o Wyars)E A YA A3t
o HEHAPE ghp2E AHAE] 71A0%E vl gl
o} wehA, £ d7e AAFE 91(1997)7 Kang ef
al.(1998)°) 2%t A7 AFAE vislo 2 wAd
A A7 EAA Q] WAAFEES i3t A
o7z A3 Fdlgon, B =Fdxe olE
WAAFET ol WAFEY Si- Se HFE A
Alole] ERAq) vl 222 HE AN HAAHAY
F7F A} Ao £F 4 e aejn
WA 2T WA Ale] 8] Al AIIFAE
A5t AT BAIYG A BF ik o] AT
Z-wA] 2131974 8- =95} gt

X&e

B3 sulabga]e] dRx|del] ¢x|sta AbT
A EZ(FSF 9], 1963)9] FH dF 9o >3}
I e B A7AYLE Aol (g3 &
2] 3)- AN [ZAFE TS, 8 A
T4 332 FASF(FFFE A4kE)] WA
HAFe A AR (EFER) 5=
TFAIE o] ¢JrH(3g 83} Reedman, 1975 ©13-F,
1980; Imai ¢t al., 1982; FHAAF 9], 1993; kA=)
ZF4, 1995; 717193 9], 1996)(Fig. 1). A7 Bz
oit]-zAH] WAEAGFE dubg oz F-A%
o At BE & Holn BFo 7 HApslhn glo,
ol FAULFE £ 99 FAM R LX) F
7] Zok8}7)eH136+£4.2-147+4.5 Ma(K-Ar 3%
2 dd: o]dT 9], 1992)]9) ol #el=o] i}
(Fig. 1b). AAEAAA QAAE £ o)== F8 G
58 B haike) A4l BE(ZSF ¢, 1963),
B G E3Fe) AT S2(2719 9, 1996; A
F 9], 1997), 283 F-A%e] A% 4=
Z 9], 1963)[A =2]~E: Yang and Cho(1994),

FPAF Z2EA4(1995)]19 A4E =2 AE(Yang
and Cho, 1994; &A=z} 2§84, 1995; 7714 9,
1996) 5] slom, A4t 2 AT 2 A7
¥ k) Aak s~ e doksly QJriFig. 1b).

E g9 Fdide 723 AREHE 4y
2 Fe] FrFE2y AHEd delEeGISE 9,
1963; o1&, 1980) HE7] |24l AirFo e F
¥ Her2Fe) Bxdlw, A9 T3 39
o AFEE a8 SR 723 A4 o
gog B¥ile RATETS 7324 AL RE
FAAFES, F-3ul 3, AT LR R FAHY
slcH(Fig. 1b). ¢)&7+(1980)= At 78
23l ehs dAE HA72(95Y] 229}
EFE)EHY 2ATETY 7324 ASe] &
AA a2l RS A vh) Qlek B o)
el T 85 (ST 9, 1963)7 =Y
Ab b BahAl (o)A 2134, 1984) ¢ wiulE]
£ &8%o] 2¥3cKFig. 1b). 3% g2 o
E T FHo] fol3t AAFtEe] dAsAle
Ardsle] B 2AFEFY T4 A F4
AT, T SFL RAFETH NPT G20
2 A3la gicH(Fig. 1b). ¥ 99 d3de d3E
9] HalZ(FA et Al-$, 1963)3 eAk 3
ulglh BghA (o] ket 713 4], 1984)¢l tHu]==
Ag3e] £330, 724 A9ld ¥ e ¢
ZAFZTETAIGE)LS A2 A4 =g
2E2 Aslx 9Jck(Fig. 1b). ZAE £1(1997)7
Kang ef al.(1998)2 JH&F (A3 724
e ATFRE AREHE AoE JdHa ARF
5] AT 3T (AEE 9], 1963)0] AikE}
AgE AlolollA] Alele] B-AAR] QA A £
I8g g3k (Fig. 1b), A4 23} A o
F Alo)8] FAIR)ETe] A BEZRE o
Mol EEF3= HASTE FHZ w2 of2d
¥l 2AFSTH Afue]oly X25L
WNRZE b T BFoz 77 Aalshes
ste] A AHATE FADTFRE A v}
7} glem, AT gate] 59} 519 GANR-(FAL
FE, FoEE, FEEQ AFAINGR)E A
e A2 5 FEHQ AAL 27t 7Y g2
5 AAGEHLE 25 o) HAFHAE Al
g3 vt slot.

3, ZHA)E 21(1997)3} Kang et al.(1998)2 -
Aol g 729 vl AF25E A7
Blold] Yo wepAd wA HA R GF
o] Zejdo] FYAH o] F Hojx v He Wty

J. Petrol. Soc. Korea



AEEAY B aabgole) aAdd G EAdR AR AT 895 Alole] Al AzkaA 193

< A2 vy} glch D1 HE & T-A3k) &= 4
Al FFH(LD)F F-A Fol| 5F o2 w2t 7
Abske F35A(SHE Z2E F1 SAF 847)
o sisty, D2 WL F-A AFake] AT
Z(L2) 347 AHE ¢ FF ol 5A R o
HAGEE A7 o dstd, D3 WL F-A%
o] & £yxel FIE(L3)H F-4 Foll EFo
2 A WA F2 AAsle 35 E(83)E 2=
F3 g8 AxkgF A7) sidacl, el D4
WL B8 YA BA gk s Aske ¢
(L) FA ke Ak 35U
e F4 7333 5 YAV 2A, o= 55338
o] 23] D4 Wy o)W UYubHQl -4 F2
[T BEH o2 F-B g o2 A=)
I o} D4 3 T AW A E =gk
A F2 X =cky sigich

efd A FEIIM

£ g9 Gye F¥sle AdR(Fig 1b)& F
2 o]Ast WA Alzgt 7119 3Pkekd wwigh, 5
Ab Hulsl, oA vk 502 FAIEe] glth
o5 Wuigtiv F2 A, AP, wlAAA,
A, AFA, TR, Wew Fo8 FARY 9
o gk FAAH, 1FY, AHAE, F4, ¥F
W3R4T 58 FAIAct okdelA FYEA QA=
= JHFEEE F1 5ARKEY F3 99 A/
o83 F2 AAE Mo 9 A 33 A
ool o3 AeEE L2 ARAATR Fol Utk Al
AAF2E F13 F3 5352 ek 3} Ao dx
e & YA -4 WA S R Fo) AR
F-zo P3hsta S1 Fejhol A7 YrHl 5-
A G S T3 o3 AL
A A e B2 SAEINA o d9+=, A4
getde], 22718 SRR, YA gz,
Type [ S-C7Z F)Ee] ¢4 ¥ YHAF 2l 3
ZU}CEAE 9, 1997; Kang ef al., 1998). o1
§ AGFAE A wERA el B& AL ST o
Ao AR-FF-olF& HAFE ubdd
D2 AAAGHY o) AP F3 F34o02
A= e Q) whekAll HE A} S1 |
Aol A AF-AZ-0)5-E BAFGOIAE 9,
1997; Kang et al., 1998). S1 g2j=e] A} b3k
of] 2= o] AdhAQl o]F W] A2 Hiv2 o}
e ol2idh AekE77he D2 A )
g3 AZAPA HGHE] c-& vl v

Vol. 7, No. 3, 1998

HEE 94 QA =Ech(Fig. 2). & o B39l ¥
Hol BE3he= 88 (Fig. 1b)S F2 ARalsh W
2] o]Agt 71419} Atz Hto g FAH ] gl
ol olE M9 F FAFEL M-y, Mo, ¥
A, 2R, BEWGE 508 Ho gloen M}
W12 AheRbg o) 354, AF4A, A Feol uk
WA o g 2 AAF)

ZAFETY HePEd sidse S
L F2 Ao ALl e A Wz gbspAg e
T 9 He 2 FAFES gtk FeEE
o]Algt 71 kAl uix] wh3kAlel Aot} H
go F2 FAE Y slon WAy HAAdA]
A3t 55 AR} 2AFETY FHAFRE
Fshe A3 gL T2 2P H3lgte g
FA =] ol3 wAjelAlst, WAAMASE, WAl
A 58 PEAOR AR} 2AYSTY
HAjo| A ke MAAAGRE 2 T8, YA}
A, A, 74, A, S er, M 5
22 A=Y 9z 5N, AV, BFHFE T
£ A% X33, gred T2 g4 S1 ewd o
2} e A gd-g Bols A L(stack) EH
e 2ANETY WA oltFRel WA
ol Al W) A, Al Mgade F
2 3 JA] AR F2 ARE X9 THER
AHex = 34 A A4 e v SiE ®
ek 35492 =% $2)(patchy) o= A4
A9 A T @A FokEtetAl e 2R F
2 g3,

Yt Tre] 4SS T2 oAt 7]de] o7
A YA FAe] gigkog Ao glon] WA
APt WA 1 AdAIke Ao s AR,
AAES 2 b3 WA e emdHgte)
Aedggtoz A 9l Z4 Azt WAL
S FEAHo 2 FARc) Mg, Aew, F2YE
ol o2 Fg AR AiEe) Mgt
F2 AR Ao (A gAY APl o5 A9
= L2 AT 2934 QX" AR
ol F3Pstr S1 el 213 drkHQl F-
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Fig. 2. Quartz c-axis fabrics(equal-area, lower-hemisphere projections) in the Paleozoic rocks(a) and Precambrian
Wonnam Formation(b-i). X, Y, Z: principal axes of strain ellipsoid(X>Y>Z). (a) n{number of grain)=200 and
contours at 1-3-4-5% per 1% of area, (b) n=200 and 1-2-3-4-5%, (c) n=144 and 1-2-3-4-5%, (d) n=200 and 1-2-3-
4-5%, (e) n=235 and 1-2-4-5%, (f) n=200 and 1-1.5-2-3-4%, (g) n=200 and 1-2-3-4-5%, (h) n=200 and 1-2-3-5%,

(i) n=200 and 1-2-3-5%.
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27} o] WAFEY Si- Se AFE A Alolg
EAA e vlFzeRE wA WAEAHGRI
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283 o)E HASEY FE F4T 5AAQ v
F2EREEH HNEe 2 S HANFIL A
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cess)H vlA ol o3 PAHE AR &
27l E37]4F wiFZ(Lister and Snoke, 1984)Z
BE]E S1 g2idde] FAE o|Fo 4% D2 A
thi o) 2|3 7|1&e] FE2a| ol Ewrlite
2 Y=Y LE ¢ F UHEFRE EolE £¥-S1
odelw 3A-D2 Ashdyzkg). o=’ vFEE
L Hol: FREc|EE YHbkH o F-A¥e]
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Fig. 3. Photomicrographs showing characteristic
microstructures of chioritoid and biotite in the Paleo-
zoic rocks of the Janggunbong area. (a) Chloritoid
stacks(Ct) with (001) plane at various angles to S1
foliation(Jaesan Formation, 9724 in Fig. 4). (b) Chl-
oritoid fish(Ct.F.) indicating top-to-the-southeast
shear sense(Jaesan Formation, 9713). (c) Biotite
stacks(Bt) showing preferred shape orientation with
pressure shadows along S1 foliation(Dueumri Forma-
tion, 9689). F3Ap.: axial surface of F3 microfold.

Hd)& 22 (001 4=e] S1 deisdel o) o}
F ARE Amse 2=y 29 FLush B
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Fig. 4. Diagram showing distribution of chloritoid, stack biotite, augen andalusite(low-pressure type metamorphic
minerals) in the Paleozoic metapelitic and metapsammitic rocks of the Janggunbong area. Note: these minerals are
regionally distributed and show mineralogical zoning of E-W trend.
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A F-A M F2 AL HY TRER
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Fig. 5. Photomicrographs showing characteristic microstructures of staurolite(Sta) and garnet(Gar) in the
Paleozoic rocks of the Janggunbong area. Thin-sections are cut perpendicular to the S1 foliation and parallel to the
L2 stretching lineation. (a) Staurolite growing from chloritoid(Ct)(Dongsugok Formation, 9764 in Fig. 6). (b)
Intertectonic staurolite porphyroblast grown under non-deformational condition between D1 and D2 deformations
(Dongsugok Formation, 9658). Note: straight Si is oblique to and continuous with Se. (c) Syntectonic staurolite
porphyroblast with respect to D2 deformation (Jaesan Formation, 9654)[note: the continuity of Si and Se, the
sigmoidal Z-shaped Si indicating top-to-the-west shear sense, extensional crenulation cleavage(e.c.c.) in Se
indicating top-to-the-west shear sense, the Se dips south]. ek.: extensional crack. (d) Intertectonic garnet
porphyroblast grown under non-deformational condition between D1 and D2 deformations(Dongsugok Formation,
9658). (e) Syntectonic garnet porphyroblast with respect to D2 deformation showing top-to-the-east shearing[the
Se dips northl(Dongsugok Formation, 9658). (f) Coarse-grained garnet containing medium-grained staurolite
[Jaesan Formation, 9668(near Chunyang granite)].

FE £ A9 AW WAFAGR AN A WY o] Fo vyl Edsle D2 Ad
Ao dhAES S1 ded A #3E D1 AgAsEaekdd Al AAEEeE ¢ 5t o)
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Fig. 6. Diagram showing distribution of staurolite and garnet porphyroblasts in the Paleozoic metapelitic and
metapsammitic rocks of the Janggunbong area. Note' these minerals are regionally distributed and show
mineralogical zoning of E-W trend. For detailed explanation see text.

= BEY RXEE AW 2, R F-4
%o AL EE Holv T34 N2 ALF o]
5 29 AEHE Sk AW WA EHAGF
o #gdoz 2xsiw 34 & + UrkFig
6). 23 AFHel T AL THehe 2A0)
% WA e (Fig. 50), o191 =9 AfHALe &
FeprdetAe] 24 #ol A= o] AHEAcHFig. 6).

EFMN MY

S1 = WA S3 Hekeje|wal L3 ATz
o) $2) 3k UukA ]l -5 vhE Al A FHibE] = S3
Agg=l(F3 d=bae Sdddeh)s Hidds
ulo] z 28] <(microlithon) 2.2 FAE 7174 gE
(spaced foliation)ell #33}3, Al#-H o2 rlo]
AazeEdi] WEdene Myl BA45(dis
crete)(Figs. 7b and 7c) WA] o] (gradational)
(Fig. 8a)ql & Hole oA =i<de](zonal
crenulation cleavage)® -8t} (Powell, 1979;

Borradaile ef al., 1982). ¢]213t S3 A=l & &
FAIIE WATE F4 A3y 58 24 WA
o)A gkFoll A FE FAFrH(Figs. 7b and 8d).
A WA AGRL TR dubdeg
Y FFA AR} FFN T 7R AR
o] QlA|®lch obAr 548 A7]El 2dlan &
2| Bolu-2¥ E-3 Rl 2ho] T vjAlA
5 Ao A THES 25 S1 gl 85
o] AMEs}a3(Fig. 7a), ¢ibg Q) &5 kiAol
FTAr 3542 S3 HEakede| e FEE ] ARERL
tH(Figs. 7b and 7c). S A=NE] Hel ¢
A AHEEE A FFYde dE5E Bt
M B 4 2 e BUMEA Ao
ZFE FAEE Aoz oduA g Bl 2
2H(cleavage lamellae)(cf. Borradaile et al., 1982)
7} A (Figs. 7b and 7c). °]218 /) =}da}
9] A= dutAd o g T updko g Qlx|gle). shi
= F3 3248l of8) s=t45 S1 de9) 5o
T "R S Rl a(Fig. 7h), o8 shiie At
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Fig. 7. Photomicrographs showing characteristic
microstructures of old(augen) andalusite(And 1)
porphyroblasts in the Paleozoic rocks of the Janggun-
bong area. Thin-sections are cut perpendicular to the
S1 foliation or S3 foliation and the L3 crenulation
lineation. (a) Pretectonic andalusite porphyroblast with
respect to S1 foliation[Jaesan Formation, 9647 in Fig.
4(near Chunyang granite)]. It shows strong S1
foliation deflection and minor inclusions. (b-c) Pretec-
tonic andalusite porphyroblasts with respect to S3
foliation(discretely zonal crenulation cleavage)[(b):
Dongsugok Formation, 9758(away Chunyang granite),
(c): Jaesan Formation, 9706(away Chunyang granite)].
They show cleavage lamellae(C) which correspond to
the traces of microfolded S1 foliation in Fig. 7b and is
parallel to the S3 foliation in Fig. 7c. F4Ap.: axial
surface of F4 microfold.
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33L& x3sh= 83 makqiwlel FAR kA
£ BQcH(Fig. 7c). WA, oleidt EA=Q 0l
ZF Hole A T34 9A] Aed 2=y
F2elBole 9 2§ E2-we] o] S1 o]
YAE7) o|Hell EHsYTtL ¥ F JJeuE, £
oo zAd HAEAGFdE S1 g=ld P47
g D1 Wy o|xe] vy el o] F
E AT HH" WAdaRo] 2SS & F
slct, oj2gt EAHQl vl FRE Holew A ¥
FH L FRE|Eoln-2f Eouel o] Uykzr]o
2 Z-Age] AREE Holn HokiFe WA
oAt Foll A A EA ebdoi(Fig. 4).

dubd el -8 vtEAeq A4 FFEHLE S
2 AAE Mg THES 2 - AY TR, 2
Yol Ar|M, Wew, BEHDE o7 A9
He A4 Fe Urgdel SiE TRl Jduby
22 83 Hapgeled o8] x5 A&} (Fig.
8a). A4t FFAUo) THE 24l e WH4
2 Sit vlolzageEd TS F3 vlagFe o
& G R-E o] F 1 Q& S1 et ASAE A
3 2(Fig. 8a), ol=id XA} TF4L v|LaFR
F4 7)A8 534 o) Hy=E 239 E 2=
gch(Fig. 8d). ]2l vl 722 He 2 WA
AolFe] A 3542 FA Sidl BsE Sl
geldo] FAH o]F-S3 mEreielHe] A7)
o)A o] npHyZAS A FHEHES &
o} =7l dubdQl -8 Al A e
o] WR4E Sig Ze Fopiet Ay sEideE
FYsla 3] Agde)ed o3 28H o A
EHE e AFA TFHel FF FAFEd
(Figs. 8b and 8c), °]8i¥t w223 €] D3 ¥
o]F o] Wz} A 2R AXAY F54L
D3 W39 A71HAAA 1 e ASslet
D3 Wy AxA T4 FAAsARg R o9
B AFEHG S & 5 ol

AL gy og 4 A Atz A
g, oA 2534 (Fig. 9a)3 AlAMY "l A
(Fig. 9b)Ee] A2 Holshe 24]& 43}
7rsiAle] Y FEAA £F B, dubE -
B bAoA A4 FAdAle] F3 32 ¢
3 WE= vltRs 2AY WA o)A Rl F
Z AR HFig. 9c). ©o121¥ SAAQ] P72 E5S
Hole A F:4494 4 A A4 AN
FEESY ¥ =E A6 24, AF7HA ZAd
TAY Ao AL Fel WAASHRe 5AAQ
WAIBEEe] dubd el F-A Wkl g} 2] (Figs.
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porphyroblasts in the Paleozoic rocks of the Janggunbong area. Thin-sections are cut perpendicular to the Sl
foliation or S3 foliation and the L3 crenulation lineation. (a) Pretectonic andalusite porphyroblast with respect to
S3 foliation(gradationally zonal crenulation cleavage)(Dueumri Formation, 9853 in Fig. 10). It has straight Si
which is continuous with microfolded $e(S1) foliation and shows strong S3 foliation deflection. (b-¢)
Microstructures in the mantle parts of andalusite porphyroblasts which include the trace(Si) of early crenulation
cleavage and show strong late crenulation cleavage(S3) deflectionl(b): Dueumri Formation, 9689, (c): Dueumri
Formation, 9845]. (d) Andalusite porphyroblast deformed by F4 microfold(Dueumri Formation, 9688). F4Ap.:
axial surface of F4 microfold, Bt: stack biotite. For detailed explanation see text.

4 and 6), °15 FEL Febr) EFEEAS] o
73 fArE E-5 AR e M el 35y
e A3 EFEAAS] SA A A
AE3E o 4 ok (Fig. 10). 18] o] & FE9
YL ool AFE FH A S Zfske
Z3 AF49 =9 3t AL) A H(Fig. 6).

siM 3 E9|

£ g9 WA 3 d7-= A7 o
o] AgatEel s 4ad vt vtk A 9
(1993)= A HAI A 5o thg WA BEX
3 HABES] 28 A4S A2 R AR
HEHAH, AR, FF4HY, FAHHE T

2313, 2ASRHAT o n29) FEAFo]

veluel WA RNES] AAKe] FErA
A AR A-g eyt ol2dt 47lef WA
Foie EkEPrstAle] ALl 27t e
2 Mg vl ol

Yang and Cho(1994), %43} 2F4(1995)
a8l3 714 9(1996)%, WAI=H-E-9] A £
s} AuiA Q] WiAdAHe-o) FHel i AES AR
delsid, & o] Ao WA EA Rl 239
g A ahg-) 13] 9] HFHA2H-& Ak Bivt
o)t} Yang and Cho(1994), %8413} =843(1995)
o A WA WAzrg-o- W AR FEEAHF
A, IFA, FREE5)Y AR FHF 49
FAF-ZhAd qbAke} Aol ehell A AR Zqry WA=t
Solar, T WA HAAE-L AT T AE 3]l
A Ak o] AR AHolsl T4
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Fig. 9. Photomicrographs showing characteristic
microstructures of sillimanite(Sil) in the Paleozoic
rocks of the Janggunbong area. (a) Prismatic or
fibrous sillimanite growing from augen andalusite
porphyroblast(And 1) which shows strong S1 foliation
deflection(Jaesan Formation, 9669 in Fig. 10). (b) Fib-
rous sillimanite growing from staurolite porphyroblast
(Sta)(Jaesan Formation, 9668). (¢) Fibrous sillimanite
deformed by F3 microfold(Jaesan Formation, 9650).
F3Ap.: axial surface of F3 microfold.

MAALgol=, Al WA WATES Febr] Foks)
7ere] Bel &% AEMA SO 2N oleig A
FuA gl ol & 2] A WA AT
B od-uae] AANE ZE e F AR
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+2d, AFHY, AR, FFd, FA4 )
7} Y= Gckz gk 9, 2719 9)(1996)=
okttt ol HEFEAAAE-L s
SNt A= Az g o] pAI) WA=
2] Al WA A Wi A aREof 3|
e A 5He HAAE 024 o2 WA Ao
ola & o] wAN X el HE- A3 AA
As 2= e F bR (E2E R =, 4]
A, AR, AR +EER Y, $FA+EE-
27t YAHAG T ok =3, 25 243}
7oA off B =l 2grE &) 24 =
E3EH D= JAHNE AR H4dstm,
T A HAAAE-2- FoFlrdelA o 2%k A& A
(A, A, AR, AR S)eld Al |
A WAL A4t = A EE ) FEEe] Xt
Y F54e] YA LE AHolshe F4E WAzLE
(3, AR, F8 5)2 437 vt ok
717193 21(1996)2] oleidt AFAo(HAd g2 b
AEA A8 -HE3Y -5 dxdE, A
HAdzkg Aty WA )= 472 Yang and
Cho(1994), 2842} 2E41(1995)9) AT+A#(CH
Axrg-e] S A -2y -4y Wil
4, A Q] WA 2SS WA kg e} than,
ol &S] dTAde AW HWAHHGFY 54X
ol WASEe] 239 4d, WA BB
FTADRA N &3 F2 F-3P= o)

A HAGFI HAE o] F Aol ] e
W A2-(FAE ¢, 1997; Kang ef al., 1998)7 3
A wAde| A stRe} WAAMAGHRY EA4el W
Q42 AACAAAE) Afele) Aldi-el Azt
Alell gt 2 A7-ZA 3, £ o} mAhd HA ==t
Foll= 71 d7A1529] o727} (Yang and Cho,
1994; o3} 254, 1995; A71°3 9], 1996)2}
o] 2o 339 8 WA zRgo] QA ),

A WA WAL B v AR Lake
FFHE(FE M) S Za duby o g S g]He|
Y5 2934 F22]80)=(Fig. 32) ¥ =Y &
+E(Fig. 3c)¢} H+4 FF4(Figs. 7a-7c) A%
I A€ gty wWAdARg-o 7 Mg} duby
L2 2elaAl MAIGES v E YR8 2] HA
Z739)4 444 2] (diagenetic foliation) A3} &
e S MAREEA 4294 Q3(Craig
et al., 1982: Woodland, 1985; Gregg, 1986; Pass-
chier and Trouw, 19962] p.153-196), S1 g=i=
of ZHH o) & Aty HAFES vz 2 g
o} Aqk3 wWAd=tgo] S1 2id A A=A D
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Fig. 10. Diagram showing distribution of fibrous sillimanite and patchy andalusite porphyroblast produced by
contact metamorphism of Jurassic Chunyang granite and their mineralogical zones in the Paleozoic metapelitic

rocks of the Janggunbong area.

Table 1, Diagram illustrating time-relationship between
deformation and growth of metamorphic minerals(me-
tamorphism) in the Paleozoic rocks of the Janggunbong
area. D.P.: deformation phases, M.M.: metamorphic min-
erals, (s)* stack type, And 1: old andalusite, And 2: young
andalusite, ND: non-deformtional phase. <D1: non-de-
formational phase hefore D1 deformation(First phase
metamorphism=low-pressure type metamorphism), ND1-
D2 Second phase metamorphism=medim-pressure type
metamorphism, ND2-early phase of D3 deformation:
Third phase metamorphism=contact metamorphism by
Jurassic Chunyang granite

D.P.
M.M.

chloritoid -

biotite(s) -
. And2
andalusite 2841 - -—n"-‘r‘

<D1| D1 [ND1| D2 [ND2| D3 | D4

staurolite -

garnet
sillimanite
Chunyang

granite

1 Wy o)A viHy A st WA LS 9
ulgtch(Table 1). 183 ol & A4y wAFES
odubAQl F-AEke] AR EE Helw mAY W
AHAYF FIH o2 A= e (Fig. 4), °)
A AR E S B g Fekye Exde
HASTE FHE 33 1 FSof ¥ A
Foud AR aeiold AFES o YHFE
AT A Wt A9 AXeh(Fig. 1b).
weha, S1 gdeidel 35 Aty WAFE] v
FZ, Ay HAAGESY M X o) 28
T D1 W3 o3 YA ATE Ao A
& s £ o, & 92 a4 "8 EH R
A HA HARES AN HAGF0 349 o)
F-ATE Al o8 F-Al3ke) S1 gEde]
HAE] ol H (A% AT 34 E )
A A o & HAd2H8-(burial metamorphism)
22 #sd, oleidt Ay HARRES A
WA E 2 5] Aullel WAz o2 A TATY
WA S 2 ghFof] FAAQ 58] FEENE Y
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A7) AR XA ck(Fig. 4).

F oA HAIRRG-E b ]l F-A] ulEAdel| A
2Rl Sesl A4S Holx A (Figs. 5b and
5d) W] =41 (Figs. 5¢ and 5e) 3 & WH<i=] SiE

= AR -AF5 wbEA S AR @il
wHAIzkg-0 2 Al Hct, o]3dt vl FREENE L
Ao WA A7 F A WAEE-2 D1 1Y
o]F2] v 3 223}ollA] WAYsle S1 gejHe A
do she D2 AAREE Fot AlE 2s
72z K Table. 1). 233, o|F FE2
71%& 9725 (Yang and Cho, 1994; ¥a4s} 3
F4, 1995; 21719 9], 1996)40] &) F43 3A
A (Fig. 69] K)o| 4% 7% w33 A4t =5
2E Alo]e] A WA HALFAN claF AHEE
+ul(Fig. 6), o1& °15 3E¥ 4= J=id 2 o
o] T WA WAL FAA o] tAE dHellA
bl by WA ak g9l &8 A A’k

Z7193 €1(1996)= A t¥ 540 $43 A
Ao AHoldhs A FUY ] itk &
Z FHO] YeEFoX T AEHE dXET, B
2] F4y WAL A4 =8 AE 3l A
gl WA RS0 24 fde] HolaTe R 4
She A A e 93} suke] §H FUt
9} Ao b4 shtog MdEE 4o A
R FFoz wAE ok 43 vzl sl e
vl 54 FEel BF 02 ARk A4 =B
o] ZHA| (Auk: FokSF, shik g3 & w3l &
o, $AA L A4 me|2E] Adtel g E ] At
Z£52 g 71719 21(1996)9 2% A4 =2 EL
Fo 2 HekEFel ¢y WAL dAYE &
witHef. 217199 ©1(1996)9] Fig. 9]. 348, Yang and
Cho(1994), a3 2F4(1995)& A4y I+
AozRe] AR FUY FAA 0] AE =
(ASF 9], 1963)9] A% 2E[Yang and Cho
(1994), FBA T 2F4(1995)2] AT =2 E]
F& o] ekt Aled ) AT sala
E 34k(4.8%0.7 kbar)3} AHHH3.5£0.5 kbar) A}
ol9] WHAUH(AFA AP -E2-e-5 At
A) ol & AA|sla, & o Fbd WAz
AT =k kbl AjEE WA o 24 Hel
Z7o] H4H o|F RAFETo| HASFT2E F
Adhs Ar ZHAESF(Erololrr] EARE-
ol o5 HA=EATky A v ek B o
T2, & 92 AAA-AFY A ES ot
o F-A3e ALEE Holw <ty EA
Ao] MAEE A T AE sl HYakEFo

Vol. 7, No. 3, 1998

ok AHEME o 4 Aok (Fig. 6). ol A%
o] AT =g AEd] o7t A AR A7t FA F
Tt B o9 F¢by wWARge] HAsite
Yang and Cho(1994), 842 254(1995)9] 3
AAoE ARt 28y, ol F FES AT =8
2E9] 3t dgolx Tt AREshe Ho) olzt
A el BFE Yo ZE AgHe] 7]
e S Reo)n aAd WA €A kel F94
2.2 A& (Fig. 6). ©)2idt ¥ 25402 8 99
98 WAdzRgo] AT =2 E st ATH
WAz golely] Hohs 24 IR ZpE AT
ZAQl A7t FA Frre] A ZA W 1A
W e bR Al WA WAz oS
£ AANhe Aoz A, ofeldt FUy WA
SN A o] AR Heloll UgFog S48
AMAF =]~ E(Yang and Cho, 1994; 8= =
E41, 1995; ZA1E £, 1997; Kang et al., 1998),
ZAFET) FAFTo2 e AT =32
E(Yang and Cho, 1994; F2A4 3} 84, 1995),
9 AT FRo] oF Lold AR |
£A4& A3l (Fig. 1b) A7 Beloldl E¢ &7
Fo] RAFEZTLE A8 T2 E(&e] =9
2E) 5 ATE AL H4o) ofF INE A
gl GEF o2 Ak olF T-Ae] s
Eo o3 A=A E 7H5AdE AR 283
AR -7 dbEA Sl dutH e R F-A%
o] AHEEE Holn F2A 3 FEF Jde
2 255 AEe] IR ol& T-413e =3
AE 5ol 3t A7t FA A} FE oo
Z4E ZA Jepd AA2 A=, 71E 974
I Ay FFH B2 NE AR T4 A e
3% od 9] HelEToAt AEF L olejd A2}
FA ZFel @A Aty FFA | s g
2 ZFAe] o] BYe At AHEE 7] Wil A
22 A€ cH(Figs. 4 and 6).

A A A A2 UubEQl E-E ki Alel| 4]
9)neda] Sedt A4A-E Holy A FHEo| Yt
3 Si(Fig. 8a)¢t 47| S3 sfEbdelE £Hsla
371 S3 gl o) £ H oz} PERE
zZte= XA 254 (Figs. 8b and 8c)3} F3 =&
F3ahg-o o8 WyE H44 744 (Fig. 9¢) 3
EE2 AR B9 WAAS o= MR o
A v FZEZNE gl HAEAgF A A
A A28 D3 W3 o] ujH Yz s}l
HhAgsle] D3 W3] A7 A Bt Al 23 A
22 #X=Hc(Table 1). ©] & FE] F¥:E =}
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Ae) B, Aty WA EE(Fig. 43 343 3
AABEE(Fig. 6)9 Qubdal F-A 3 tharExe}
g2, o] F FE-E TGS ) 25t
tAle) o)tAlz} fAkgE Ak el F-B3ke) 5
Adie} FAHE FAA7I Aok (Fig. 10). wket
A, o5 BE AT Ay a4 WA= AR
o] Al WA HAzRE-2 Falr) Foksluketel] o’
HEHAREG-0 24 ol HIWAALL F17]
3 £](1996)2] A-T-ZHz}e} 2do] Fofslzkste] HFH
Foll AlZkel WAAS o2 T, ARME E
fr3le 23 AR 94 olE FE9] 45949y
ol A] =t kel = 2 (Figs. 6 and 10) ¥ 454 o
Al Fa}7] EFstdetel o7 A A E-9] AHE
2 3R =8, FdPdAdeAM s 344
Q] AR Wiyl A=Y, £ 99 94y WA
4o} whay| el F-4 % s A e 95w f¥
2 -2 D3y -2 A o
A3 BeE D2 AT e FAL Ao o}
E 4 ¢, D2 A6 o&) A" Al
P MY SR P A2 H2 g2 2H
3=Ele] 259 FeAAWRE AL A £ A
o} weba, B o] 39ty wAzbgoh) U4
WA A Y D2 AATHY L Fepr) &
ofsirerAle] 9] o]A el HAYsg o, 37
SHAlel 2|3 A28~ D2 WY o] %9 u|H
FzAs A dAE ] LubA el F-B b AbellA
4 Feje] Wregd] SiE 2 AAY T34
(Fig. 82)& AN AL 2 A%} Ad 2
Zlol=28e AR F4y A 23 (Fig.
5a), A4t EF4(Fig. 9a)# 3948 AlAA (Fig.
9b) o2 RE] AR’ AjA WAl FAke] ASY S
AN 2Ao 2 BEE QIAEE £ 9o zd |
A g & ke WAz B SH A -FYH-
&3 ¥z )= Yang and Cho(1994), oF%4
F 2F4(1995)8 A7-A=e) =3t & 4
et

g2 B

A27A AR ATEAGONN B 2
39} Ao} A AL chE A FEAY A
chest 2o,

1R iAWY Ree sz FEelEels
9 29 Fgus} 74 74 FEE] Yt
BAH A B0 2, ol WYL
Hage] 5FEe] B4 gy o] £-DI ¥

B (F-A3e] A8 Akl 23 S1 =] ¥
A7) olAe] mpHy 2 oA HASte FPTY
HA A Rl B9HQ T FEEHE Y
A A

2. 5 AA WA A4 WA FA FEe Y
4] SiE Zre AR AR RS A
A5 HEP S WA o=2A o2 WAt
42 D1 HY(AT% AL FAAZTES FEA4
AES 2AMdhe 543 =IAETS JAY)) o) F
o] vy EAA3N NN WP, T4 AR
Add Pz A= D2 AT HY Ftel Al
& dhAgste] nAd WA EH A g Rl H4] FFHel
A FEEAE YA R

3. A WA AL AN FFHH AR
WA 4 AN 28w AR S Eh3he 29
AR FEE9) A4 -1 FP) s
o o3 AHE WAL RA, o]2|F UAAREL
S3 siEdeld Y43 #3€ D3 Wy o)A )
Wz s elA A3 D3 e A7DA F
& Al A=

4. Ay WAL S WA 3
HA = 2R T2 J3S 1A A A WA
Ago 2 nAd A Fe FHA -4 #F
EEUE A wbel, FEb] 24 €l
3 AL FFEsHA S ARl Al
e wAdaRg o 2A FofslehA 2 ¥ 24
o A 2ol FFEEtA S A7 FARE dRkA]
Q530 FERAE ¥R

A M

B QA7 Z8Y 199735 7| &3 stedT
ZA|(BSRI-97-5422) 23] +a=At & =
2] AR ol feldt 23 vHS AT F
gt A7FeA At Y3 st A8
3t 2|37 Feta 2 3e wagd A ke

-t

ZAE, 284, A%, 1997, FTEAY A7 Hee}
-2 Y HAFHH LR A-ATFE-BY 8L
9] Foly xjge] x4zlstel fAAA -, A F}
3], 6, 244-259.

271494, A P4, 238, v, AAE, F95, 1996,
A2 dg Afue)ol -4t HAS A YT
chiA] zhge -8B Lulabga]e] Fok R 2o o) x)7t
A5he} A XA -, P43kl A], 5, 168-187.
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ZALE, 04, 2714, uh3lel, 1963, EAAE (1
50,000) A=l =% 9 Adwx. SYHAAZALL,
36p.

©obAAL, A E S, o™, 1993, AT AL e WA o)
A gtelirl o] 3l MAubg Al B4AAA, 26, 473-
478.

BN, 2EA, 1995, &% 3PFA FH FE2] 5
AEdle AR B2 -A T FE 2
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Time-relationship between deformation and metamorphism of the
Paleozoic metasedimentary rocks of the north Sobaegsan massif
in the Janggunbong area, Korea

Ji Hoon Kang, Seo Bong Oh and Hyung Shik Kim'

Department of Earth and Environmental Sciences, College of Natural Science,
Andong National University, Andong 760-749, Korea
Department of Earth and Environmental Sciences, College of Science,
Korea University, Seoul 136-701, Korea

ABSTRACT : The microstructures and time-relationship between deformation and growth of meta-
morphic minerals(metamorphism) of the Paleozoic metasedimentary rocks(Joseon Supergroup and
Pyeongan Group) in the Janggunbong area at the central-south part in the North Sobaegsan Massif,
Korea, have been analyzed in this paper. The first phase metamorphism (low-pressure type meta-
morphism), recognized as the crystallization of stack-type chloritoid and biotite and augen-type old
andalusite, occurred under non-deformational condition before D1 deformation related to the
formation of an E-W trending isocline-synclinal fold(Janggunbong fold) and associated its axial plane
S1 foliation, and produced regional mineralogical zoning of E-W trend in the Paleozoic rocks. The
second phase metamorphism(medium-pressure type metamorphism), related to the growth of staurolite
and garnet porphyroblasts with straight or curved internal foliations(Si), occurred under non-
deformational condition after D1 deformation related to the formation of E-W trending thrusts
modifying the Janggunbong fold and during D2 deformation related to the formation of E-W trending
Yecheon shear zone. This metamorphism also produced regional mineralogical zoning of E-W trend.
After D2 deformation occurred the intrusion of Jurassic Chunyang granite and associated its contact
metamophism which crystallized patchy-type young andalusite and prismatic- or fibrous-type silli-
manite and coarse-grained garnet. This metamorphism occurred under non-deformational condition
before D3 deformation related to the formation of S3 crenulation cleavage and during early phase of
D3 deformation, and formed narrow mineralogical zoning of N-S trend near Chunyang granite.

Key words : Paleozoic metasedimentary rocks, microstructures, growth of metamorphic minerals,
metamorphic history, mineralogical zoning
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