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EunHye Kong, Seonmi Lim and Daekyo Cheong, 2020, Stratigraphy and sedimentary facies of the Myogok
formation and the lower sequences in the Yeongyang Subbasin of the Cretaceous Gyeongsang Basin.
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ABSTRACT: The Myogok Formation, located in Jaesan-myeon Bonghwa-gun, Gyeonsangbug-do, sparsely crops
out in the northern part of the Yeongyang Subbasin of the Gyeongsang Basin. Although this formation is important
as a connecting stratigraphic unit between the Jurassic Daedong Group and the Cretaceous Gyeongsang
Supergroup, few studies have been performed so far. This study has been carried out to interpret depositional
environments and the evolution of the Myogok, Ullyeonsan and Donghwachi Formations in the western Yeongyang
Subbasin area. Eleven sedimentary facies are classified and are subsequently grouped into six facies associations
based on lateral and vertical succession of lithologic features. As the result of facies analysis, the Myogok Formation,
composed of Facies Association I (FA1), was deposited in a lacustrine setting, the Ullyeonsan Formation, composed
mainly of Facies Association II (FA2) and Facies Association III (FA3), was in an alluvial fan with intermittent
volcaniclastic supply, and the Donghwachi Formation, composed mainly of Facies Association IV (FA4) and Facies
Association V (FAS), was deposited in alluvial fan or alluvial plain, braided channel to floodplain settings with
some volcaniclastic sediments. The Myogok Formation is supposed to have been deposited prior to major
sedimentation in the Gyeongsang Basin, and to have been experienced multi-stage folding (thrust) caused by
compression to the Wonnam basement rocks and the Myogok Formation. After the deposition and deformation
of the Myogok Formation, the Ullyeonsan Formation and the Donghwachi Formation were unconformably
deposited as a part of the Hayang Group in the Gyeongsang Basin.

Key words: Gyeongsang Basin, Yeongyang Subbasin, Myogok Formation, sedimentary facies, depositional envi-
ronment
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(EunHye Kong, Seonmi Lim and Daekyo Cheong, Division of Geology & Geophysics, Kangwon National University,

Chuncheon 24341, Repubic of Korea)
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Table 1. Stratigraphy of the Gyeongsang Basin (modified after Chang, 1975, 1977; Chang et al., 2003).
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Fig. 1. Location and geological map of study area. (a) Location of study area in Gyeongsang Basin. (b) Geological
map (c) X-X' cross section (modified after Chough and Sohn, 2010). YS = Yeongyang Subbasin, US = Uiseong
Subbasin, MS = Miryang Subbasin. B. Geological map of the study area.
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ross-bedding Sandstone (St). (b) Close-up of clast- to matrix (Ccd). (c, d) Flat-lying coarse gravels

Fig. 2. (a) Trough ¢
showing crude stratification of the Myogok Formation at Site 1. (e, f) Rare gravels in sandy matrix.

}

i

Fig. 3. (a) Massive Sandstone (Sm) of the Myogok Formation. (b, ¢, d) Yellow arrows show mud chips and rip-up

clasts in massive sandstone of the Myogok Foramtion at Site 7.
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Fig. 4. Photographs and columnar logs of Facies Association I. (a) Paralleled laminated mudstone. (b) Sharp contacts
between trough cross-stratified fine sandstone and underlying laminated mudstone. (c) Interbeded massive sand-
stone and laminated mudstone. (d) Sketched columnar logs of Facies Association I (St: Trough cross-stratified sand-

stone, M1: Laminated mudstone, Sm: Massive sandstone).
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4.1.2 E|AAF=3} 2(FA 2)
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Fig. 5. (a) Outcrop of laminated mudstone (Ml). (b) Laminated mudstone with wavy bedding (yellow arrow) of
lower boundaries. (c, d) Ripple of the the Myogok Formation at Site 5. (¢) Climbing ripple of the Myogok Formation
at Site 5. (f) Pseudo-nodule of the Myogok Formation at Site 6. (g, h) Calcareous nodule of the Myogok Formation

at Site 10.
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o [ Cmd
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Y2 _'_I:.Tcd:Flg [+

Fig. 6. Photographs and columnar log of Facies Association II. (a) Matrix- supported disorganized conglomerate.
(b) Clast-supported, disorganized conglomerate showing poor sorting and sub-rounded to rounded roundness. (c)
Irregular contacts between clast-supported, disorganized conglomerate and matrix-supported, disorganized
conglomerate. (d) Sketched columnar log of Facies Association II (Cmd: Matrix-supported, disorganized conglom-

erate, Ccd: Clast-supported, disorganized conglomerate).
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A= @Az o]t Nemec and Steel, 1984; Shutlz,
1984; Blair, 1999; Ryang and Chough, 1999; Sohn
et al., 1999; Benvenuti, 2003; Sohn and Son, 2004).
FAE HH(Cmd & Ced)ollA S8 WF jlol
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(Cmd)o.= A= Slek 718 A4 2% <

Fig. 7. (a) Matrix-supported Disorganized Conglomerate (Cmd) of the Donghwachi Formation at Site 1. (b)
Matrix-supported Disorganized Conglomerate (Cmd) of the Donghwachi Formation at Site 2. (c) Matrix-supported
Disorganized Conglomerate (Cmd). (d) Cmd slab of the Ullyeonsan Formation at Site 1. (e) Pocket-shaped
conglomerate. (f) Conglomerate pockets scouring into reddish siltstone of the Donghwachi Formation at Site 1.
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Fig. 8. (a, b) Clast-supported Disorganized Conglomerate (Ccd) of the Ullyeonsan Formation at Site 2. (c, d)
Clast-supported Disorganized Conglomerate (Ccd) of the Donghwachi Formation at Site 1.

(@) [ [omd

M5 G

Fig. 9. Photographs and columnar log of Facies Association III. (a) Grayish matrix-supported, disorganized con-
glomerate and dark greenish matrix-supported, disorganized, tuffaceous conglomerate. Rip-up clasts of tuffaceous
conglomerate. (b, ¢) Thin section of tCmd. Trachytic texture with plagioclase laths surrounded by phenocrysts or
arranged in a certain direction. (d) Sketched columnar log of Facies Association III (tCmd: Matrix-supported, dis-
organized, tuffaceous conglomerate, Cmd: Matrix-supported, disorganized conglomerate).
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Conglomerate Cmd) Sharp and non-erosional lower contact of conglomerate. (b) Conglomerate pockets scouring
into Cmd (red dotted line). (¢, d) Angular clasts in tuffaceous matrix (black arrows) of the Ullyeonsan Formation
at Site 4. (¢) Subrounded clasts in tuffaceous matrix (f) the Donghwachi Formation at Site 6. Thickness of outcrop

is more than 15 m.
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Fig. 11. Photographs and columnar logs of Facies Association I'V. (a, b) Interbedded matrix-supported, disorganized
conglomerate and crudely stratified siltstone. (c) Well stratified conglomerate and underlying disorganized
conglomerate. (d) Sketched columnar log of Facies Association IV (Cms: Matrix-supported, stratified conglom-
erate, Ss: Crudely stratified siltstone, Cmd: Matrix-supported, disorganized conglomerate).
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Fig. 12. (a) Matrix-supported Stratified Conglomerate (Cms) Clasts are arranged along the bedding plane clearly.
(b) Inverse grading (white triangles) and close-up of clast to matrix (Donghwachi Formation at Site 1) The scale

bar is 8 cm long.



w2} g5o] BjgE o] = Holth 99 Fej= 1
B, A, AA 5 okt 99 drtess of
Z}3g ol 4] oblF A rolch £z, P03
9 o Hol|Fg7} A Wit 2+ 5 &Y F
A= o m yejolw, SHo =0 F £/ k= A
o] qla, AAgdo] mig- Foh $AF o= HolA el
A HIE HolAU, Ao o5 55T s
AAHE 27 = ohar A = FE1% 4] BAHS
Helth

714 22 9] Ze)7} kst QPR (Cms)L
432 74 Aol ofsl B2 FellolcHMiall, 1977
Shultz, 1984; Costa, 1988). A o|ZEl= & F
LEERo] foo] FAS AT 1) 2 YA}
SHHOE ol T o] Fo] 2 YRt FHHAA
FAE B3 GO AT HF A Ao gt FAFSF
o] Z-gsto] 7] 2] F2|Hol| AHE E&Eo] I
HAY, 95 7 AE SE0] 2A Lot H ¢+ 9
HolZg7} A== gtk (Lowe, 1979; Pierson,
1981; Postma et al., 1983; Numec and Steel, 1984;
Shultz, 1984; Sohn, 1997).

Sjugt 2e)7h Q= AE S S

Al SHPEXZS SMet HHY 24

341

5, B3 F Adute] AH 4h&Eshs EAAYL R, 1)
oFet S & HolAY 2/l WEs) Atk (2H
13a, 13b) QL S| HAAY(RP 4/2) HEO) T, 3
ol 322 weh 29 el Aol wjEo]
Qlct. AW AotEat wEsY gAY, 78
A 29 2|7h gt JAAH(Cms), 7148 R 9] £
AN GAAHCmd) T} 7 A2 E 2 39
Al 4= cm o)A = m of] o]t SO 2| T
WIBRE A9) glm, AR GFasteh 4R o st
AARE FolHol ALt E3F A WL BITH
2 13¢, 13d)

Sn|g Fel7h Qi ASQAHSs) S PHale] A4
9 A2 S 1= AL BE FA| Askewo] B 2|
B offfol] YX|HAL Qlof AHS} HEE =EE 2
7oA E A= AAY, o RF Y et HS F
3§02 Q13| El-E EHo] A3k of s XA
=] ol Ao 2 stk Freytet and Plaziat, 1982;
Wright, 1989; Alexander and Gawthorpe, 1993). I
3 okgt 5.29] 51 ofa) HHE o a4
HtHMiall, 1977a; Jo, 2003a, 2003b).

718 A2 9] RAAT APAHCmd)2 A FA T

Fig. 13. (a) Outcrop of fissile siltstone (Ss) (Donghwachi Formation at Site 3). (b) Thin sandy stratification in siltstone
(yellow arrow) (Donghwachi Formation at Site 1). (c) Intervening reddish silt layers in sandy layers (Donghwachi
Formation at Site 3). (d) Showing a non-erosive but irregular lower surface (Myogok Formation at Site 1).
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Fig. 14. Photographs and columnar logs of Facies Association V. (a) Interbedded gravelly sandstone and reddish
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siltstone. (b) Interbedded clast-supported, stratified conglomerate and gravelly cross-stratified sandstone. (c)
Sketched columnar log of Facies Association V (Ccs: Clast-supported, stratified conglomerate, Sgc: Gravelly
cross-stratified sandstone, Ss: Crudely stratified siltstone).
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Fig. 15. (a) Cross-Stratified Gravelly Sandstone (Sgc) Low-angle inclined gravelly sandstone. (b) Couplet of grav-
elly sandstone and sandy siltstone layers. (c, d) Flat-lying thin gravel sheet within gravelly sandstone (Sgc) Note
that non-erosive lower surface and indistinct upper surface (Donghwachi Formation at Site 1). () Erosional lower
bedding plane of cross-stratified gravelly sandstone and crudely stratified siltstone. (f) Scattered gravels in sandy

sandstone (Donghwachi Formation at Site 3).
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Fig. 16. (a, b) Thick Massive Tuffaceous Sandstone (tSm) of the Donghwachi Formation at Site 5. (c, d) Massive
sandstone and irregular gravel clasts to sand matrix of the Donghwachi Formation at Site 6.

Fig. 17. Photographs and columnar log of Facies Association VL. (a) Tuffaceous, massive sandstone with more than
10 m thickness. (b, ¢) Thin section of tSm. Trachytic texture with plagioclase laths surrounded by phenocrysts or
arranged in a certain direction (P1: Plagioclase). (d) Sketched columnar log of Facies Association VI (tSm:
Tuffaceous, massive sandstone).
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Fig. 18. Columnar log and schematic diagram of the reconstructed depositional environment for the Myogok
Formation (Facies Association I). (a) columnar log showing interbedded Ml and Sm, and St and M. (b) The Myogok
Formation was deposited in a low energy lacustrine environment with intermittent floods.
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Fig. 19. Columnar log and schematic diagram of the reconstructed depositional environment for the Ullyeonsan
Formation and columnar log of the Ullyeonsan Formation (Facies Association II, III & VI). (a) Columnar log. (b)
The Ullyeonsan Formation was deposited in an alluvial fan environment with intermittent volcaniclastic deposit .
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Fig. 20 Columnar log and schematlc diagram of the reconstructed depositional environment for the Donghwachi
Formation and columnar log of the Donghwachi Formation (Facies Association I, IV, V & VI). (a) Columnar log
(b) The Donghwachi Formation was deposited from an alluvial fan to a braided channel environment with inter-

mittent volcaniclastic deposit.
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Fig. 21. (a, b) Outcrop of the Myogok Formation. High angle (90°) close fold is shown. (c-f) The quartz grains elon-
gated in the same direction in quartzite seem to have undergone a secondary metamorphism in which their orientation
is different from the direction of internal cracking of other quartz grains. Qt: Quartz, P1: Plagioclase, Ms: Muscovite,
Bt: Biotite, Rf: Rock fragment, Opm: Opaque mineral, x40.
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Subbasin of the Gyeongsang Basin (Ages from Lee, 2016).
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