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Characteristics and Distribution Pattern of Carbonate Rock Resources in Kangwon
Area: The Middle Carboniferous Yobong Formation in the Northern Part of
Yeongwoleup, Kangwon, Korea

Soo-In Park® - Hee-Kwon Lee - Sang-Hun Lee
School of Earth Sciences, Kangwon National University, Chuncheon 200-701, Korea

Abstract:  The Middle Carboniferous Yobong Formation with North-South trending is distributed in the Yeongheungri and
Samokri of Yeongwoleup, Kangwon Province, Korea. A light gray thick and massive pure limestone is developed in the
middle part of the Yobong Formation and it has been exploited for a long time. This study was carried out to investigate the
lithological characteristics and geochemical compositions of the limestones and to figure out how geologic structures control
the disribution of the limestones of the formation.

The limestones of the Yobong formation are characterized by the fine and dense textures and the light gray to light brown in
color. The limestones are composed of crinoid fragments, small foraminifers, fusulinids, gastropods, ostracods, etc. Based on
the amount of grains and matrix, the Yobong Limestone can be classified as fine packstones and wackestones. The chemical
analysis of limestones of the Yobong Formation was carried out to measure the contents of CaO, MgO, Al,O;, Fe,0; and
Si0,. The content of CaO ranges from 48.12 to 59.31% and its average is about 54.52%. The average content of MgO is
about 0.32% and the coutents of ALO;, Fe,0; and SiO, are relatively low. The amounts of AlLO;, Fe;0; and SiO, of the
limestones vary according to the kinds of limestone and their stratigraphical horizons in the formation. Generally, the CaO
content of the limestones of the Yobong Formation decreases towards the top of the formation.

Using geometric and structural analysis, we determined five progressively overprinted phases of deformation recorded in the
study area. The anticline and syncline formed during the first and fourth deformation had controlled the distribution pattern of
the Yobong Limestone of the Yobong Formation. The structures of deformation D, consist of F; isoclinal folds and foliations.
The D, deformation had formed the isoclinal interstratal F, folds and axial plane cleavages which are locally developed within
mudstones. The structural elements of deformation Dy are axial plane cleavages associated with recumbent F; folds. These
structures are overprinted by meso-scale and regional Fy folds which are regionally dominant, Finally, the structures of Ds
consist of the thrust faults and folds associated with the thrust faults.

Key words: Yobong Formation, limestone, geologic structure, chemical composition, Yeongwol, Kangwon
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Fig. 1. Geologic map of the northern part of Yeongwoleup, Yeongwol (after Lee and Na, 1999). A, Sokgol; B, Mulamgol,
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Table 1, Stratigraphic sequence of the study area(after Lee,
1984 and Choi, 1999).

Geologic Time Formation
. Mitan Formation
Permian
Bamchi Formation
~ ~~ unconformity ~~ ~
Carboniferous Pangyo Formation
Yobong Formation
~~ unconformity ~~~
Cambro-Ordovician Yongwol Group
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Fig, 2, Photomicrographs of the thin sections of limestones of the Yobong Formation, A, Packstone composed of algal and
bryozoa fragments; B, Packstone containing crinoid fragments; C, Packstone containing fusulinids; D, Packstone containing
small foraminifers, fusulinids, and crinoid fragments; E, Packstone containing authigenic quartz grains(Q); F, Packstone
containing detrital quartz grains(Q). A, B, C, D, Plane polarized light; E, F, Cross polarized light,
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" Table 2. Chemical compositions of limestones of tﬁe

Yobong Formation(wt %).
Same Ca0 MQO Fe,04 ALO; SO, LOL* Tota

M-1** 4650 047 041 167 673 3464 9042
M-2 4755 066 23 017 319 3606 8786
M-3 5056 006 0.1 - 012 3658 8743
M-4 4938 018 006 008 156 4160 9286
M-5 4875 022 009 025 041 4241 9313
M-6 4965 018 010 003 019 4265 928

M-7 4821 014 012 007 043 4260 9157

M-8 4963 005 009 - 011 4274 9268
M-9 4742 010 005 - - 4251 9008
M-10 4745 016 060 - 002 4253 9076
M-11 4516 026 029 108 314 4046 90.39
M-12 4367 009 004 - 002 4264 8646

M-13 4310 023 021 065 196 4152 8767
S-1 5429 019 041 007 081 3270 8847
S-2 5199 026 032 041 299 3097 8694
S-3 5342 015 018 022 164 3449 901

S-4 5411 011 012 003 070 3547 9054
S-5 5310 008 012 001 172 3409 89.12
S-6 5419 014 007 003 008 3409 886

S7 5419 014 007 003 0.13 3389 8845
S-8 5243 023 010 017 159 3555 9007
S-9 5295 080 026 - - 3701 91.02
S-10 4745 0.16 0.11 - 062 4232 9066
S-11 4380 012 016 008 114 4183 8713
S-12 5429 019 041 007 081 3270 8847
S-13 5199 026 032 041 299 3097 8694

S-14 4815 018 007 - 025 4232 9097
S-15 4428 068 018 001 635 39.18 9068
S-16 4959 017 Q.11 - - 4265 9252
S-17 4804 024 018 020 255 4130 9251
S-18 4850 027 008 - 040 4247 9172
S-19 4855 012 009 - - 4248 9122

520 4995 0.15

* 1.OI, Loss on ignition
** M-samples collected from Mulamgol area and S-samples from
Sokgol area.

0.04 - 002 4273 9289
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Fig, 3, Structures formed by D; deformation, A, Continuous
cleavage(S;) parallel to lamination(Sy) on thin section scale
defined by preferred orientations of elliptical quartz grains
and clay minerals; B, S; foliation (near vertical in the
picture) is cut by S, foliation(from upper right to lower left),
The diameter of the coin is 2,2cm,

21, Powell(1979)9] H2l9) FejH ZFl oJetd &
o< wlg7f(discrete crenulation cleavage)oll diEE
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Fig. 4. Structures formed by D, Deformation. A, Field
photograph of F, isoclinal fold; B, F, fold on thin section
scale, Development of stylolitic foliation(S, subhorizontal)
was accompanied by pressure solution effects resulting in
the offset of fold limbs in quartz-rich layer, Discrete
crenulation cleavage(S; vertical) overprint both the quartz
rich layer(Sy) and stylolitic foliation(S,). C, S, foliations
defined by preferred orientations of quartz grains are
developed oblique to the bedding plane(S, horizontal),
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Fig, 5, Structures formed by Dy deformation, A, Picture of
the F; fold; B, S; foliation is oblique to the bedding plane,
C, Discrete crenulation cleavage(S;) is defined by dark
seams, The seams are interpreted as a accumulations of
insoluble material along dissolution surfaces. The quartz rich
layers(laminations) are offset by folding and pressure
solution, D, Discrete crenulation cleavage(S;) overprint all
the quartz rich layers(Sy), quartz veins paralled to S, and
stylolitic foliation(S,). E, Zonal crenulation cleavage(S;) is
defined by asymmetric microfolds(kink bands), Note the
attenuation of the folded quartz vein,

folds)ol| S)FETHFig, 54). F, £z A E &
& ddioA dAEA, Fedd Jede
1AEZ whdth 29F dxe =FoM BEd T
37z WhRME 5, delt A5H% Ao 3
A =] UthFig. SB). S; Gl delddd
(cleavage domain)olle 28157 ¢k Edo] o] &
oARlen, s, ek 4 o, $F%e 2 FEg
8ol o NPz FAH e A%y 2 A

01-1 x:z_l



@ Aol o5t SlchFig. SC). Fig. sDE AEH o
S, Geldel A<l wakow wE wkH Abdoeld) ¢
SElok A Alfe A HPsta, s, Feide 9%
gt AG=E i, s, dele d4FE € s, dEls
Atz 3ol BTz AeHE & HeFT 9
o}, Powell(1979)¢] Hejel whE JelF=o] EFol o
3 S, FYTRE URE 9& e (continuous
foliation)el] #BEH, FEHo2E S, Jel7=z9 o
FLHTo] o] Bo< sl (discrete crenulation
cleavage; Fig. 5C)¢} thAtstale7l(zonal crenulation
cleavage; Fig, SE)7} A=} E4F AT =8 A
N =Foll B2d AEdn s, deldd sh o]F
o2 AT ZL)E 347°/10° o]},

vl AR Wy Zge] o FHE F, FFTRE
T AYe Adx 7R WgEo] 3o EXE X]BH
3ta glem(Fig. 1), 53] 24 7oA NE wke
2 250m A7 A= ANE =T vlAgF] 317
(hinge) *-#o] vEht Slth. By & gl g
H 59 Jel7ze wEe vf¢ it Feve
T ZALERE T WG-S5 Y] WERE 002°/23°
B2XN BFOE AL QithFig. 6A). EE4E 4T =

B ANA =F FR AL FI720F o (Fg.
6B), =9 & Fiol 45 os FFE A
EH2E FEA2(thrust duplex) @23 $27271
“}01 g Eo] 2 FHo] st L@Eo °‘E}(Fig

E4ETG &2 AU BE5F 1P 352 7}

7‘]1—':‘ HALE B AT W E] 9o o] AY
o] MM EXE Augity,

o WA WL AEE 1R 2 =5 Ry

@S (thrust faul)S FEAZT viate] =82E
o} 3 whao] Aol HPste, FAAZIE AY 2
Ao *Ez}%lﬂ} E4E o7 2 1A4He #A 43

A

4 AN wTol WYY 3RS ol o
fsem 9] 933 A WEH AT

of e 8%3F M3lgo] ¥t} I35 shitele
2839 3 M| £XI d3Ue] FAE
ok 22cmo] 3 37t 2 e EHo| gl ‘&%E’i ks
Fe N30E/29NW0]_:_ Zolo| wetg]o] gl
e Wake N27E/45NWE/\1 p-Hehaak
AN & 7 Yot o] =B2E gFHe Fi45

AR A9l Felwe 3 A9 HYsieg

Lz o,

l‘ll‘
i)

ox, L

< axis of
F, fold

Fig. 6.
hemisphere stereoplot of the bedding plane and fold axis;
B, Picture of the F, fold; C, Exposure of a small thrust

Structures formed by Dy structures. A, Lower

duplex in the core of the F; fold,




; Aoy,
Fig. 7. Exposure of the thrust fault developed during Ds
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syncline in the footwall,
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