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Abstract: The main geological structure of the Ogcheon belt in the Buunnyeong area, Mungyeong, which
consists of three stratigraphic sequences, Joseon and Pyeongan Supergroups and Daedong Group, is
characterized by the development of ESE-vergence structural unit (Dangok unit) and WNW-vergence
structural units (Samsil and Bugongni units) onto an autochthonous unit (Buunnyeong unit). Three phases
of deformation are recognized in this area. The first phase of deformation occurred under the WNW-ESE
compression, forming an upright-open fold (Buunnyeong-I fold) with NNE axial trend in the Buunnyeong
unit. The second phase of deformation also under the WNW-ESE compression formed the Dangok, Samsil
and Bugongni units, resulting in the further closing of the Buunnyeong-I open fold, the elongation of
pebbles in the conglomerate rocks of a basal sequence of the Daedong Group, recumbent folds
(Buunnyeong-II fold) and drag folds (Dangok fold) with NNE axial trend in the Buunnyeong and Dangok
units, respectively. The third phase of deformation formed kink folds with its axis plunging subvertically.
The first and second phases of deformation took place before and after the deposition of the Daedong
Group of the Upper Triassic - Lower Jurassic, respectively. These first two deformation events, which
occurred under the same WNW-ESE compressional field, produced the regional NNE trend of geological
structure in the Joseon and Pyeongan Supergroups of this area.
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Fig. 1. (a) Index map showing the locality (arrow mark) of the Buunnyeong area, Mungyeong. G: Gangneung, C:
Chungju, O: Ogcheon, Ch: Cheonju, M: Mokpo, B: Busan. (b) Geological map showing the division of structural units
and stratigraphic sequences with the locality of the study area. D: Dangok, P: Buunnyeong, S: Samsil. In legend, a):
boundaries of structural units, b): faults.
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Fig. 2. Geological map (a) and profile sections (b, ¢) of the study area, and schematic diagram (d) illustrating of its
main geological structure (BUR: Buunnyeong). 1-3: Daedong Group (1: shales partly intercalated with sandstones and
coal beds, 2: sandstones, 3: conglomerate rocks), 4-7: Pyeongan Supergroup (4; very coarse-grained sandstones partly
intercalated with shales or sandy shales, 5: shales with thicker coal and limestone beds, 6: medium-grained sandstones,
7: shales with sandstone, thinner coal and limestone beds), 8: Joseon Supergroup (limestonmes with sandstones), 9:
Dangok thrust, 10: Samsil thrust, 11: Bugongni thrust, 12: sketch line of Fig. 7, A-B-C and D-E: lines of profile sec-
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Fig. 3. Columnar section of constituent rocks in the
Buunnyeong unit. 3-8: predominant lithofacies (see 3-8
in Fig. 2), Sh.: shale, S.S.: sandstone, LS.: limestone),
Unco.: unconformity.
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Fig. 4. Photographs of rock structures in conglomerate
rocks of the Buunnyeong unit. (a) Pebble elongation
(Sh.: shale, S.S.: sandstone. (b) Sedimentary siump
structure.

oF Bog AXEHL, 99 A= & mmolM F A
cm7HA tiekskA] Leldt), o) A= UGS E
I G5 Alele] IAE zpolol] 5o theFsiA
el dutdo g ojgtoz FAE IEE ©Ysil
AAHo) AkFig. 4a). 1|3 BT AP E7sH
NA FHENSE AN £EZFFE JFLAA
22z AFETHFig 4b). EFRNA
st A M FolA FeEry ZE YU
g vkx Ao s mEeithFig 2). A8 2(1989)<
ol gt Gl FFAYE = AE B3 AP &
Fale dFe] 723 WA gL st &4
o) Fg AARZE FAFEUR HA3 vt ot
Aol Ees F2 AR AUz A
o] QI (Fig. 2), o1& FALHE NEFTY HHF
A 9, 19670 ujEdh. &7 dl5Ee A4
oz B¥se HarEEs ARy dEEFE 74
Bl AU E) e FERAAS AL AsA A
U EAS] 2W(Table 1), HPTEEE] AGEEHE:
2% 973%, A4 08%, HH 1.9%) A2 Agox
o A E e WY AR iEEEe AEE

A% 90.6%, T4 22%, HE 2% AF

T el A9 (19679 FEE 2(1977)
= % 29 AT 93-S gAste SRS Add
ERE Edtololk w7 - Fehr) 2719 thEgel AE
st& W73 vyt Aot Baiera gracilis, Podozamtes
lanceolatus, Podozamtes distance and Pterephyllum

subaequale.
FeuAg 78 AAREE PYNFEE Aol

2
o,
2 gy
i
L o o
=on o E
-0,

T A

1o,
.
ot ¢
o it & Hz
2P0 o o Ao 4 fr 2 ok ot (L N fo ol

. o,
- Jot
N =
BF 20
jz o

(e,
el 2
of o
4 n
5 o f
1% off i
qu Lo
N ofw 3o
2 =
15
ofjr >
A2
¥ N
o 4
2 4o b

& i

oo o

B By

foely

= %o

oL A

il T

o d

o w rﬁ‘l

4y o o 12

335

o 2

RE T

tE

ECS jg
feig
iR

N A

1
i

|
a1
i
i
T
v}
ox
X
o
)
2L
rir
ok
nH U

o % X P=

40
ofe 1 J
oo T
Li o)
e}
o e

i)
o

HAAGHA BAE Ho

o] qlt}: e 2AFE

Mo

o o

w L Ho

N
=

ot

X
° o
T ¥

T
A
AV
i._l!l
ol
Ry
o
A
o
2
o
ol
M
e

&=
o2
b
o) Ho
.

r?j o
N
-
PN
i\
do
1o
o)
o

9% )(Figs. 2 an
AA e T % AR el w
2 e R FRED o)E FARIUE 55
T e dFEEE Holn S2Y ARIHE 34
2 RHoE BEUTHFE 2 N WA 4
dm ok 100me] FAE Bl AFA] FET T
Hd Ao T R GEA Addie 72
3ol 3l WA s A, ofed AL

).

o dp i
o off

L

.Sl

J. Petrol. Soc. Korea



B F2HAG00H

S3e) ATz 87

Table 1. Composition of sandstones in the Buunnyeong area, Mungyeong, (Total point=500, unit=%)

Total 100% Total 100%
Sample

Number  Quartz  Kesp Pl RE  MF  Marix  Quarz (éi‘gsfagl) (Rf‘";.gf‘lf;‘_‘ﬁ)
302 720 0.0 18 106 08 148 84.5 21 134
305 81.0 0.0 34 50 0.0 106 9.6 38 56
311 744 08 12 92 02 142 86.7 23 110
_5 315 6.6 0.0 1.0 12.8 20 156 81.3 12 175
EE a8 744 20 16 82 16 122 84.7 41 12
g 340 84.8 04 1.0 14 0.6 118 9.1 16 23
A% v 742 24 10 50 28 146 86.9 40 9.1
8 s 790 28 12 40 12 118 89.6 45 59
316 940 0.0 0.0 02 04 54 99.4 00 06
38 942 0.0 0.0 02 0.0 56 998 00 02
3120 8938 0.0 0.4 1.0 08 80 976 04 20
32 830 0.0 22 28 18 102 924 24 5.1
362 912 0.0 04 04 04 76 08.7 04 0.9
B e 956 0.0 0.0 02 0.0 42 998 0.0 02
EE 366 88.2 0.0 0.0 0.0 14 10.4 98.4 0.0 16
22 88.6 0.0 0.0 10 0.0 10.4 98.9 0.0 11
82 196 934 0.0 04 08 0.0 5.4 987 04 08
g §o 302 862 00 02 28 08 100 95.8 02 40
28 07 90 0.0 0.0 0.0 0.0 7.0 100.0 0.0 0.0
£ 3139 94 00 0.6 30 02 48 96.0 06 34
344 900 0.0 42 12 08 38 936 44 2.1

K-sp: K-feldspar, Pl: plagioclase, R. F: rock fragment, M. E:: mineral fragment
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Fig. 5. Diagram showing the division of structural units in the study area. 1: Dangok unit, 2: Buunnyeong unit, 3: Sam-
sil unit, 4: Bugongni unit. DG.T.: Dangok thrust, SS.T.: Samsil thrust, BGN.T.: Bugongni thrust.
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Fig. 6. Photographs of main rock structures in the Buunnye:

R ARy

ong unit. (a) High-angle intersecting relationship of the bed-

ding (B) and the axial plane cleavage (C) of Buunnyeong (BUR)-I fold in its hinge zone. (b) Cross bedding. (c) Graded
bedding. (d) BUR-I upright fold. (¢) BUR-II recumbent fold. (f) Kink fold.
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Fig. 7. Main rock structures related to minor faulting developed in the Dangok unit (sketched from SK.L. in Fig. 2a).

B.: bedding, C.: axial plane cleavage of Dangok fold, S.Z.:

slickenside, K.A.P.: axial trace of kink fold.

TR He3H 1 HelrRe Row.
o B BB AR &3

= REBI FF
9 2 A8
o3} =0 ArkFig. 6e). o=, F-2-I §32H8
& F2H1 FF0] Y olFo TAUSTE A
i
E
€

>

kA, "vj“?v: I S A g Ay
7 ]'—1"1‘:*11«] AHE e TR
g ARdo) glon, olF AF2d e &

5] of HAE AUS(ithostatic pressure)
L BeHE 1 3 B 4 FaH1 AYEHY
g WEE FAA 2 A B dds
= 2}

HYEE MTE 24

F9 472} FHD YNTREY AEBAEY
B 22 ReaAddaE oL A We) WauAE
A% g4€ Arzgel A8

A WA MDA MTEE ZATEEY By
Faol 4U® $ou1 £330 FA9Y WA 3
A Aols) mAHTES $EH1 FF5 HFT
o olg A7EE BE BT UA BF PR A
7 W7ok BAME WRHS HolT(Fg od) ol

shear zone, D.F.A.: axis of Dangok drag fold, S.S.: stria on

L gy I
MR
/T

oZ
)
lo
fu

e =
SR E e 1= 7te FGE lg 92y &%

Ll | SHwezy 1
el % 7Hs YA (Fig %)t 27t
. ‘&% AFzTS) RE k= DA

AF2Ee] 281 FF 1
o] #rhd ‘éL zfzt @3 *%—Z}%Jr FeH-I 5
F2-go] o8 Auid WA EAHALL ofvjgith

2o s

ol ofy n;‘l w2 o) X of (L ot I

oo

A WA WITAS HPEE %281 $E O
£ AEIANE B2 FH02 AN HTHFg

6. A2 FHFE FE I740F APsa doH(Fig
9f), ojEe WS FH-1 e Fugla] A
HES 28 SAMIERRE dARE ¢ wEy
% 7Fs G (Fig %)t YAvT}. o)z, F

9] Zuigie] vH e 21 4338 Bk o}
g} A3 $33H8 oM s EAEAES onF
. FE B ZAE A3 8578, £ Re
oAl Al WA AFP2E-LS R Hsiel F A
WA Bkl A" FERRATY WYL BT
£ Za g900= 28519 oH(Figs. 9b, 9d and
o) VAe 2R BRAYY AE3Fx 433
A& 9, 19895 FIAME BiE upy) Sl

41

J. Petrol. Soc. Korea



M
oX

9B SAel AATE | 91

N

g

Fig. 8. Photographs of main rock structures in the Dangok unit (see Fig. 7). (a) Shear zone (S.Z.) and Dangok drag
fold (arrow). (b) Dangok fold of E-vergence. (c) Dangok fold of W-vergence (arrow D.) refolded by kink fold (arrow

K.). (d) Striae on slickenside.
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Fig. 9. Orientation of structural elements in the Buun-
nyeong area. (a-b) Daedong Group in the Dangok unit
(a: poles to bedding planes, b: Dangok fold axes). (c-f)
Joseon and Pyeongan Supergroups [c: poles to bedding
planes, d: BUR-I fold axes, e: poles to axial plane cleav-
ages of BUR-I fold, f: BUR-II fold axes (solid squares)
and kink fold axes (solid circles)]. Larger solid circles
and dotted areas indicate -axis and possible -axis range,
respectively. Lower-hemisphere equal-area projection.
See the text for further explanation.
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