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The Deformation Properties and their Formative Processes in Ogcheon
Terrain around Ogcheon Town, North Chungcheong Province, Korea

Byung-Joo Lee - Bong-Soon Park

Abstract: The studied area is situated in the southern part of the Ogcheon fold belt, where the “Ogcheon
Group” is widespread with Jurassic and Cretaceous intrusions. The regional stratigraphy may be divided
into three formations, the lower pebble bearing phyllitic, the middle dark grey phyllitic, and the upper
black phyllitic formations.

For the purposes of the present study, the area has been partitioned to three structural subareas based
on major fold axes and fault line. The main subjects of the research have been discussed from two different
points, multiple deformation and minor-micro fold styles. The former is analyzed by pebble elongation,
folding and lineation in a pebbly formation as well as schistosity, crenulation cleavage and crenulated
lineation in the phyllitic formation. The later describes the characteristic features of fold style in each for-
mation and structural subarea.

Although minor fold axes within broad pelitic rocks usually tend to trend northeast and to plunge nor-
thward, most of these were probably formed by two stages, first a similar fold phase and second a kink
fold phase. Measured structural elements indicate that crenulation cleavage in phyllite formed parallel to
fold axes of folded pebble followed a NE phase of first deformation and a fold axes of pebbles diagonal
to bedding of phyllite are represented by a NW phase of a second deformation.

Microscopically, quartz and mica grains form a micro fold enabling one to establish tectonic levels which
occur in different deformation modes in each stratigraphic sequence. Microtextures such as crenulation
cleavage, kink band, aggregate band of mica and pressure shadows of porphyroblast of quartz related to
qarnet and staurolite may suggest the time relation of crystallization and tectonism.

The result of this study may conform that three deformation phase, NE first phase-NE second phase-
NW phase, occurred in the area.
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. Fig. 4-a Countour diagram of schistosity in area I. 9.8
%, 8.2%, 4.9%, 1.6%, per 1% area

« minor fold axis

Fig. 4-b Countour diagram of schisiosity in area . 14.8
%, 11.5%, 8.3%, 3.3% per 1% area

o minor fold axis

Fig. 4-¢ Counture diagram of schistosity in area E. 12.7
%, 9.5%, 6.3%, 3.2%

Fig. 5 Cylindricity of area I, I, H
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ol = (Fig. 7-b), Mk G A <21 § A Fo] o& Ty
8t 5 lineation & FE- 27 NW sl NE JH[ge]
H3(Fig. 7-0). & Tk Lol A= B By Hm,

crenulation cleavage o] 5 2 JFEY R Ho|
5 Ffrete] MR Bol BRME A o Admm
3} B REAEel 78 dehdoh 28y T
B 2 I, MHfelAE B Eihhme] T
A1) crenulation cleavage 9} #{#z3}% o] crenulation
= BHAERT BT = fhiEd o) Eiw 7
e RETAS ERWA fZ0eh] SRTHeSEE
739 cleavage crenulation & THEE RS A
Ao, mebA o9 e Bl ke THEERS)
crenulation cleavage 7} JEE Fyfisl BLo) e
AL A—% WY NEmHel= EEE fRcste
Brel SRHES HIS) NWRfclals AEg o

= ¥4 vk ol e A @E vhE ERdd 49
i

I0-2. {dheRpkel BesiE

Biol A T SMTHCEESE oA 129 #E
Beol sl Emh, hHE, S8RE RESY £ R
9 8 BEE Lol Bet WES A% FadA
+ Brace (1955) Dunnet (1969), Hossack(1968)%:¢]
FHEE glert Flinn(1956)0] RS MK Bhicst
FAcH(Fig. 8). o] BRAAN X &= RBililh, Y& R, Z
= el ZolE £RIAH dEX Y, ZE #hez
= fEEES Bl 22 B ERS Vi, o4
3 X9 defl B3 MEREES X=d oA FLE X=300%

—Yas % of d

100 % J/

0% 40% 50k 60% 0% 2% o

& Ao %

zfo 120 %

130 /o

L
oo
b

\) 140 %
Lo 150%
160 %

X = /057 170 %
80 %

id

5%

300 %

1.0 — Yz 20 3.0

X area |
QO area |
/A area I

Fig. 8 plot of quartzite pebble shape



whme) SpAES 2 U BR Bk EEERS B Stel— 119

d7tx ZAez FxRfos YO do $at fhiRasE
o), do} B MR Efile]l FRd X/Y=O0,
Y/Z=0¢l A5} Aoz AAs ] Aok Z8 do] B
8 v 94 Z=dQ TR Z=331%dAA F
Aoz FoRsta e

T3bfte] A8 EE 4= X/Y Hrl L16)A 14744
o)e] Y/ZHE 12604 14744 etz X9 ddf
08 IR 120%0] 4 140% 714 ol¥ & e A
getm YO do) #3 iz 9%l 97%7HA
ol Z9] do] W MBS 80%NA T0% Atolel
o, THiel A9 R 4AE XY ot 1364 197}
Aole] Y/ZHE Ll1e]A 17574 X de] 3
YEso] 140%o]4 180%7AA = Z & T0%]A 60%
Aol o}, Mol 5 3 AE X/Y 7k L1ejA 17,
Y/zZike 1264 13509 X9 do] Hg #pES
120% 0] 4 140%,Y = 98%c] A 105%, Z 80%¢lAl
70%0] vk, olAANA THuRAA B BYEE o
Z Sypigel Hesl sbA 2o Mpike] shiel fiste
glor} el e iRe] oHE FbiRel Hd st
A Y BE AeE 4F drh

I3, p@esat Huhgehel 45

1) MEBekel FR

Aol A B HES NE BT BFINZ ER
£ o)z Yoh(ERE, ZEEMI975.,, FEHLE 1976).
Ko HITEQ BRETHRAERY MEHmS KEol
LA e THEY SEEREA Ei h B} hi-

// @% np
B 840 :

ey
A/

b £
Q= Boudin

nge Bt} A7} oFe similar fold 7} FEstz Sith
R A TRES B Hshe Jiiiist AR &K
EEEQ BETHEAE kink fold 7} Bt
= = @S E% ArmeR ffsht e
similar fold = @}7] N30°~50°E ¢] trend & 7FA %
kink fold &= fBfihe] trend 7} N10°~20°E o]z}, o]
E Bif%o] A similar fold 9] fiho] kink fold ¢} ol
ke EYS ALY BihE e BEE A4 AA
A3 Qgrort NI10°~20°E¢] trend & 7HAE
crenulated lineation ¢] N30°~50°E ] trend & 7tA
2 crenulated lineation & oA LA #1Km #
Bro) HEATHCE WolA Eiyste ok o2 v F
o] 2w similar fold 7} Fijfel Bp=Igl=, kink fold
= ol% Tipeh il BRARNE AclTh

Alge] REE TS A BikaTHeEe] At #
e BEES B o(Fig. 9). ol EHIA WET HE
i RS EES e SEHHEG BEsd &
e BN FEEY FEES A--sht @R ®
fo) PRt okt Fdtel HAEIE MR (r-pole) 2 &
8} modal lime & F3ted = ZAXEBES FKIeh, HW
3 s A —Hd2 v AL 5 S o
£ 2% NEMAS #e] 4 similar fold 8] &2
@7 A}, 2z o] E similar fold o LS HWEPY
A JeEmaEs) @ile] Was e MEE NW#
B e s EilE e

KIS &l MRS @S BROF E&EA)

80.4]

! j ’:,
%H qh\! "-g 9

U

—

om

Fig.9 Route map in vicinity of Ipyeong Ri



120 =M R B E

ok
i5r /
AN
_ A
5 L
= /
E [
= K
5t o Pebble b. Phyllitic Rock
of.; ‘Phylhte
v° al.imestone
L
/',:":
?
0

10
A'mPlit!ides (cw)

Fig.10 Amplitude(X) ~Wavelength(Y) Diagram

£ WEst] MBBRS #8951 oH(Fig. 10). o] Btk
< HHIY il REY wo: SuEm) #Ae
A BEY BES] HiEtke]l 24 RRs o &
¢ [Tightness|7} &9 EFifel wet Sl 2mRe
2+t ﬁiiﬁﬂbﬂ“ THY ERTHRERARET L®
9 THER =& oo #haed BIRER o=t 486
o] ‘%E}er AL BIFH ZR o2 SMEMHS 2
RUOE BHY £ BEY EF) H9: Aos
F3dch Fig. 109 #HA 309 EREge BT
B 9] #Biho] tightness 7} 7}% Topen] (Fleuty,
19603tz FRE RSl BHgo] A [close| (Fleuty,
1964)8tct, ol zro] BE, = @R FAAglel Fik
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DARK GREY PHYLLITE
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dense type |sparse type Tight F4
3 . Angular fold
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Fig.12 Classification of micro fold style
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slh, =A TS Kink fold ¢} F#6e] mitre fold 2
2385 = o] kink fold zone & kA &4 & Kink band
7b Eel = 22 Ao BE TEEIl T N5
2% Aoz IS 2 Frh. LEWS mitre fold=
o} kinking o] K#E A2 BE 2 Efrd =&
ol K7 g FHR#Mbe 29 HEREEKImu-
ra. T, 1968, khe, 1976)9] #phg Ane Fx 9
ot E#FEQ BETHEHIAE AWEE LR
3 B EhS BEiS BRIGrh TEEES cre-
nulated gentle fold, iffgfE-2 Polyclinal fold, kI
B2 Angular fold 2 FEstg ).
fold = v]$ %2 crenulated cleavage zone & JEEE
wm Ao Zmih=x] &3 glen polyclinal fold = fle-
xure fold 9] HREE Rolx LTS Sk %
FfRgel A BlEA ¥ F— FHLE Hele &
& #he] BEEdhe Aol SRt THHKEY ang
ular fold = kinking o] FHf#%l straind] &3 Aoz
#RE =, o fAihEs S ARES 928 X4 &2
B2 2 gentle gt #lhS Sk Sl ERAIMES mitre
fold ¢} shRAElo 2 FiG @5 sivh olekzo] T
9 EBROTERERS LY BaTHERY # B
Bihe) e ()Ti#E A& @ crenulatun cleavage
W] A strain slip o] &= = @® similar fold type o] -
A3, © kinking 9] F X7} 3, @ interlimb angle
o] F&u) utste] (2) LGl A= @ flexure fold type
9] iyt 93, ® interlimb angle o] W]~ Z gentle~
open fold type o] 32, © kinking ¢] @ % Angular-mitre

crenulated gentle

fold 7} $-Astch, ol& HF ¥k HEA THES
MEERERC BN BEEd ue BEES 9%
A& Ryt 9o (Fig. 12),

V. @psEe] KRR

V-1, kel wRRhE

#isol ek WA Ahel KT ERS EMEME
9] 82 ol u] %0 (Ramsay and Wood, 1973) #K&
(9B &) ol V) B (Fh4fpmiske] =R (B
1) & Bamslr] 84 mEE HEEeY EUES
R EA ok olw BIURHES R kIt B
o] EHEH dolvt A, 49 HHMEE S S
A e HAe B BET BMERY HEN
SFez Wi, a8z SRS HES 4AZ R
E#a(Heterogeneous body)el Hifgd] REMA 47
(Heterogeneous stress) 7+ Jnsj=l Aejol A w877} o
$ gt drldAE F2 HEHRe BB EHa
o FREE T3 BHARET ERMFER & AA
3 Aérstdch BHRE O BERIT AREIS
AL 747 o2 \Ene #BEEE dz & Az P
e ERT %Y ERd BER(TERIALE A
olzl& MR FAI(Ramsay, 1967) Tl #pe] B
e EmEstgch ol & #MEsy] 9% Heze o
& AFSHE ERII

(1) fBMEL=] fEihmhrme] Wil ; BE Be @Eiho
EEEs o BRMEAS ¥Xe3A, vl Rmist
BHie] AiAERS B #MEme BERstd ME 39
o Q) & TGS BEEEY HUY B %s RBE
o]l VehvE crenulated lineation o] 449 %Kk
Eel 3o BEAY Bl deos BEE—K
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Table 5. SpREES] BB

NE flﬁﬁﬁ NW 44
| |
iRk o) Bt )
Similar fold kink fold

I

B B

Schistosity (Area II, IIT)
Modal limb %333 /NEl

l

Pebbly rock & EH#EIY

NE ®#f

NW A

Bedding//Pebble o] £
J5H)//Crenulation cleavage

Bedding / Pebble £] R
77 £ Crenulation cleavage

HE—cleavage ] ZHIAY HERGE B EEMES
MBS B "tk = SN B o 45
FHEBEERES MR B Bhhe) sk, == 5
Hige] IMEME BESTY ZAz Asd. )
MR RG] KT M TEEEY Negss B
WYY HEA Aol SHY alio] AT S
o Ve ke ks BmEEY mAS w3}
= BRI "k

V-2. 8BRS R ERRE

AR BPERET REF THREBIAE 1)
IERS BUARR () e WY BE Q) FEES
crenulation cleavage ¢+ lineation &, SEETHEEE
< () FEE 2 HEEF cleavage, (2) fhEd RO
REGE BiE B BHsSS BEEETS B2
e EHE St 2 S WSS sgw, 2AS
HI1e] NE §igehel = —#i9) similar food TR,
IS kink fod MRHIZ Fo= s 4479 NWiHE
o] Slol 2fEfhoz 34 Bt Yo FmuEy
o},

MBS B R 2o K Bk A B
°)%& similar fold &= #H—j9] 4ol Lol A
9] kink fold = # o]l BRAALZA o5& nE
NE#gfEel et T3Rs) Mimie] 4 MEd £EHE
Hate 2 SHrshel HEES modal limb o] ¥.¢) NE
FeiE=t ol ok gt /NE) &3 NWRHES 28 4 9l
o BBRTHES BV BEES B9 crenula-
tion cleavage 7} A 2 FTE Higle] NEm#ES B®E

= flarely g o] B#h)5Msl crenulation
cleavage 7} 473t #ile) NW Beiiie 24 ek ol
S 22 AAE BMELI F59 2ol BHE 5+ 3L
o},

V. @gshol ER

olw] AT vls} o] WIIHES] —IRY AHE Aol
A9 #@PEe A= NERES NWEfHo s ¥
g2 NERHES Elpme] £d o=} similar fold
F BRAL H—H9} kink fold & HRAZN £H
2 RSl & mEY BB MRS ZREE B
B EERS AR FEsdch NERHEAY &
782 on fGime NW-SEojz NW s A9 0,
2 NE-SW = fHifd o},

Table 6. BHH £
Deformation NE NW
phase 1st 2nd
Fold style and | Similar fold| Kink fold Major
peblle long axis Major longitudinal trend trati;gggrse
Stress field (oy,) NW-SE NE-SW
Symmetry
Micro fold style| —
Major fold style|] Cylindricity
—

% oy ; horizonta] principal stress



R Pkt o WERGEE— L RS Fl2 shd— 123

B Eihe REel w2 SEdA FZEs 2 NE
R A NWRHOE 245 HEHS 94+,
cylinclricity = NWHEe 2 242 K#io] conical
g ez = ozt

ERGAIEAS NE oA NWiHe 2 242 b8 4
Sl A= /MBS & s = crenulation cleavagex.
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