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Analysis of the origin of gravels and sedimentary environment in the Quaternary
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ABSTRACT: The Quaternary Baeguiri Formation, distributed in the UNESCO Hantangang River Global Geopark,
is a formation characterized by unconsolidated sediments. This formation overlies the Devonian Misan Formation
marked by an angular unconformity, and is underlain by the Quaternary basalt. The Baeguiri Formation reflects
the paleo-topography of the Hantan River before the emplacement of basalt, showing different sedimentary
structures depending on the location. This study attempts to identify the sedimentary environment of the Baeguiri
Formation by investigating the exposures overlain by basalt. Five sites, including Gomunri (G), Eundaeri (E),
Jangjingyo (J), Baeguigyo (B), and Hantangang Dam (HD), were selected. Various types of sedimentary layers
were observed, including a layer composed of clay and fine-coarse grain sand, in addition to layers composed of
gravel in the Baeguiri Formation. These layers are proposed to have been formed by slumping, the formation of
sedimentary dunes by the slumping, and the change in the shape of the channel. Most of the gravels were comparable
with bedrock within 20 km, and the sedimentary environment of the Baeguiri Formation could be interpreted as
a fluvial environment by synthesizing the survey results of each site.
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Fig. 3. Roundness and sphericity of each outcrop. The gray and black colors represent roundness and sphericity,
respectively. A=Angular, SA=Subangular, SR=Subrounded, R=Rounded, L=Low, M=Middle, H=High (a) Outcrop
G. (b) Outcrop HD. (c) Outcrop E-typel. (d) Outcrop E-type 2. (¢) Outcrop B.
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Fig. 4. Result of grain size analysis of each outcrop. (a) Outcrop G. (b) Outcrop HD. (¢) Outcrop E. (d, e) Outcrop

J-site 1. (f ~ h) Outcrop J-site 3. (i) Outcrop J-site 4.
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Fig. 5. Photographs of each outcrop. (a) Outcrop G. (b) Clast-supported conglomerate with imbrication structure
of outcrop G. (c) Matrix-supported conglomerate of outcrop HD. (d) Outcrop HD. (e) Crust of outcrop HD. (f)
Outcrop E-type 1. (g) Outcrop E-type 1. Fine sand layer above Clast-supported conglomerate. (h) Fine sand with
cross- bedding of outcrop E-type 1. (i) Clast-supported conglomerate of outcrop E-type 1. (j) Outcrop E-type 2.
(k) Outcrop E-type 2.
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£ EE £HSE Bolk AE-HES 5 Thef
o 89) BAFo] thehdeh Jsite 1, 3, 42 U
of 71ASHR O™ ol S B $3H 0= thulgict.
3 SN HE EAlo] 74 2 EFLHE I-site 4] T
sl R A 0= 7|Apskc,

44.1 J-site 1
Jesite 1€ 207 93(Go)nt 340] B Z(Sm)
o] o3l Uehts S EATHIH 2e, 6e).
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ol SH= el A1 GFo] HAE o] % me
7 A o] A o2 et o &
Ak 927 439 2] Hrh 27]% 2-4 cmo]
T, e-57k0) FHEES Ho|n, YnkEl 219~
olztgo] At GAA 439 7 Ae] B9 F
2 392293 2eje] Y=S BTk Isite 19
713 v B A, YRe] FHFER Hoo] &
ASL, Bem, A4 S0z A Lrehbe, 2
7£E Holt gulo] thy BAFGh 71e
YELY 23} A7 43N BeFoR 2 o)
Y7t Fashe BHES BYom, 2L 5 Yol
L ARE 248 Juvt SolAt e Bls

FTHIH 44, 4e).

4.4.2 J-site 3

J-site 32 HAIA] JF(Ge), AFSEE Hol= &
H3(Sp), THFEUE Hole Eefi3(Sh), Lo =
HS(SmLe= FA= o] JATHTH 2f, 6f). HsHF
o] JA|A] HF-2] H9] HYA7]|= 2~4 cmo|aL Zf
F~otdF o2 Tt FeE Btk 959 73
T -5 V1AL EE-2Ed YR ¢
J=lo] Qltt. J-site 3 7|4 2] vhH T A} 149%
E2 Ago] SAsH, W me LS ek A}
A|5FAL, J-site 13} nR7IR| 2 Hel Lz g Hol=
ool ok WAE L) 7|20 =R A o
AR GFox HejFom Z uf E=rf sk B
S Bon, BiiF HolAe d=rt Aast &
F7 k= A d0] SR UATHH 41, 4g, 4h).

J-site 3 SF= Wl HR|2] GF0] EZH o]
T Z& StEof|A A= Wisks 59 5H=9
HSFZ sl ARt B ZRIEHPE FAEeH,
T 3t WO ilo] 21 oA AEE Y e
o] EAEIL o]F {42] HItE AR|7] HF0]
4ol o] w7t AEHE Aoz FAH

o

—_

o oM

4.4.3 J-site 4

J-site 4= FRX|X] 93(Ge), THESTE Hol= &
#S(Sh), T2 2 S(Sm), +HSEE Eol= A
E3(Fl)0.2 AR 2¢, 2h, 2i, 6g). H5HE
o] d|7] 20| A o] A A7) 27 cmo]
B, 50 PrtEl Yg-oldg o TAE, 7
B W50 fAIE o] 9AA] 43U 959
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0 QHke 57 7)9 W4T} olgke s A Ell
qlon] Zi7F A7} ol o 2 BRI A
o] 40~55 cm F3Fe] 435S Holk mAFL
FYd-294 2o YES HATKIY 2g). 55
90 cm 77ke] AX|| ©}59] o] A7}= 2 em Y
o)z 7AE, 174 FUE-294 2o ¢
=2 BTHIY 2g). 90~130 cm TR HA4Fe]
w3} 5212 Kol APS0] W0k (pinch
oun®] FE|= epte, melEe] A FYd-=
94w, Ao e Ae-Agd meel o
=5 B{tH(ad 2g, 2h). 130~180 cm 7+ ©t
A AR o] LehtH, o] A7l § cm
ol 71ae AUE-FUE melo =S Bt

O - il - Z5IY

o

(21" 2h). 180~185 cmE FAFe] HajFo] Ueht
o, 185 cm o] IR El = AFe] ZiAFd (granule)~
ZAZ (cobble)yE 3 H3t SEE 2= 2
o] YEPATH 1Y 2h).

J-site 42 7]12 QJ=BA A3} thEE 0] Z]F o] A
FH=E Hol= YD (unimodal) 9] FEj= 1}
ERstth 95 em A @3 205 cm X H Y] QJERA A
o] o] 21} v]&o] FABHA YRt o H, 50 cm
A9 HefF2 Hert v =2 EA4S B
230 cm AL 205 cm A F o) v|3) =7} AAGE
229 HATH Y 4i).

J-site 4= ZF|3MEe] 9| g% HiZ Y& 7|H
° 7 EHEY duPdo] THEA~-2HAY 2

basalt ¥

Fig. 6. Photographs of each outcrop. (a) Outcrop B. (b) Matrix of outcrop B. (c) Captured gravel in lava. (d) Outcrop
J. The J site is observed convexly between the underlying Misan Formation and the overlying basalt. (¢) Outcrop

J-site 1. (f) Outcrop J-site 3. (g) Outcrop J-site 4.
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2 Jglsiglon, 2ot XX A4S B2 &
Al = J-site 1, 30= FHEZR] = EAol7]
o 2ol XshRe] HR|2] 939 EF o|F =9
FH7t A FoteolA SRR HIlsIHd Ao
2 23"k ®3, AHR-G-H(upper flow regime) &
oA =HZEE Hol= EFo] HHEGe
59 S71= Qs R 51} 2efjFo| HHH
Aoz FFHE o]%o st ol Aoliz} EAYsH
o, 3= 9] Z2 FHoA EXE EHof o HE
Zo] FAElom o]Fo= f52] HIlLE Ql3f ok
&t E|Z2kgo] vHEE A o2 Hlth

4447=% AN

=Rl QEEY 2Y A0 GRS
Holm, ol WA Al A HAF oz
HET 27]0 E T Type 2, G wF o 272 2
AR o|Rol2l GH7| dFol A
oL, §so] ofall o] %, meHZ T FA1 % (pebble)
2719 & EFE GAA) GFo] WEH o et
S I EERREEREEE B
R P EENEEEE EEEIEE T
Y A0 FRHR, o] =X FRAN AT
shEolA] FRFEE HHRIE sk Peol Wakrt o)
o7 ThEO 2 2ASIEHIE 7).

4.5B L5 (uo|m)
B =50 7Rl 14u] oF 1.7 m, &0 2F 0.8 m©.

SHEZE MZIRIZES Ai47| Hofz &0 st

4 =

oy
=0'I=
1z
=
12
M
rdo
x

\i
&

389

2 77 @i%o] 728 BT 2, 6a). B =
5 o] QAR Bhgre] SISk, BhAere) ent
=7} 909, o}1%, ozkaziA) Thpet ArtES B
QIt}. ofo] ARzAl At UukEls opigo] ujs
AT AgS BYom, FREL o] By &
Ale AR BRI, 99 HF 271 % 7.19 em
2 ZYEUHI ). 278 Yot B4 A}
B3t 27 o4} o)} B Aoyl LA
A et g 27] ofstell A 2ozl v
go| B 27] ot £ AL Raltk. 74
o YL A2 | mm-Hh 6 mm 2 £ B
A ZAo] HGATHIY 6b). ol TIHEZe
o8} Bl2gl ThE G, HD, E, J =5 HH5ahe @
2 B =52 §2X7] GHAY 1559 A717H %
7] hgos g,

B 1eFolxi Aok 27 Ajolo] olo] £
of gl T2/} BHEUKAY 60). ol BEY
A o] M GA| ol Fe] Gl Ao] gn
7} ARgtel ofs) £ LebuA B4E Aoz
sl siet,

46BN R Y 42

HATE, 25 5 /A5 o] SIS
Foz HANS BRIl F A9 HAgoR 7
BIATHE 1), BT A BT A0S v

NIE A0l A2 = L BES Teiste] 3749 5

Fig. 7. Schematic depositional model of outcrop J.



390 |3 -

Table 1. Description and interpretation of facies in the Baeguiri Formation (G, HD, E, J, B outcrops).

Facies code Description Interpretation

Deposition in the channel by strong current and elimination of

Gce Clast-supported Conglomerate matrix

Clast-supported Conglomerate

Ge (ng) with normal grading

Rapid deposition in the channel by strong current

Gm Matrix-supported Conglomerate  Sediment gravity deposition by slide

Sm Massive Sandstone Re-deposition of sand sediments

Planar-tabular cross stratification

Sandstone Dune, point bar

Sp

Classification by grain size

1) Deposition in upper flow regime environment
(Coarse sandstone)

2) Deposition in weak current environment
(Fine grain sandstone)

Sh Horizontally bedded sandstone

F1 Laminated silt~clay Deposition suspended load in weak current enviroment

Table 2. Facies association of E and J outcrops in the Baeguiri Formation.

Facies assosination ~ Unit Characteristics

Massive sandstone of up to 40 cm above clast-supported conglomerate. no sharp

FA1 Sm/Ge boundary

FA2 Sp/Ge Cross stratification sandstone above clast-supported conglomerate. sharp
boundary

FA3 Sh/Ge Horizontally bedded sandstone above clast-supported conglomerate. no sharp

boundary

eI L}EPH ATHE 2).

HAT &7 23 JAA H3(Go)y diFE
ROl A *PQEW} HRE <ol 2%t sk Lﬂoﬂﬂi
o] Bl& 5l 7129 g o3 Fd Aoz 4
59 G, E, ], B le79] 3o A AksEn 7]
AR HFHGm)2 Seto] E(slide)of] 2 Abgo] 2]
3 S5 HHEEA 4" A= FHE

Holck EY A9 $HFYES Kol A= ~ 3
EZ(FI)o] TAEGLOw, HDO| HAHH} I-site 4
ol AHEEGIT ol fido] 2l AR $o]
SEEDEEFERUE FEPEE R b
EZA B2 A= uler O 2 FA 1, FA 2, FA 39
2 37he) Axgro TR FA 1S A% o
3(Go) P9 BeF(Sm)OE FHHLE o] ]

HD Y=o Aqt *J%QE} TS, s 317 30 m~
33 m Y|l thE =550 HIste] 71 mEte w2
1501]H *F%HE} *H‘Vﬂ%«l HRJA] H5(Ge(ng))
L 733t 7008 = oA EFE Aoe= ﬁ%ﬂ
E]D% J-site 39| AJFoA AFEET ReEjFel F
89 f57e 589 SR et ZEE —"rL-ro}Sii
t} IAe] B3 (Sm)2 F& ] EFo)A AEEH
itoll &3] o& Zedsha ok ARSEE Hol
= @ S(Sp)2 J-site 37} 42] oA AFEE T,
Eo|A] 15 cm T 5 m9] AL Bk 43
288 Kol Hal|Z(Sh)L J-site 3T 40)|4] A&

Sl BHE, 22 Isite 14 AX%] 43
(Go)9F T BHZ(Sm)o] WHEA 02 55
LR A3ke Rt o= oR)x] o2o] ol
Aol Altha o2 7t 4ol oAl AAIR| o

2o HAH o|F f40] ZashEA Tlte] B
ol B4E Aoz FAHL FA 2= dAA A%
(Go)Th 1L ARo] (22| 2 ®ol= maZ(Sp)o] A
s oz waEo] 9gon, £ 2 Aloje] A} &
S5 Q. ol Eo} Jesite 3 20| S1Ro|A B
2en G272 d2e] G4 o|F Aol B4t 2
£ 3k 1) g7e) Wk <18 shEs} aelRA 5
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F7t A A tha B3 oA HHE A
Z 339 FA 3= 9AA] H3(Ge)d 1 A
FHSYE Hols BS(Sh o2 4= 9l
o, 39 ZAA7E T84 gt FA 3= T =FollA
Tk IR FA 39] AF5o] ThA] FA 190] HHE ==
73S Bt} o] FA 371 A€ o|% HhE A9
40 "L QId Ao s A E

Aol 7| A =4
51 2 3AE=G, HD, E, ] =59
g 719X E BAT S AFE(aE ) ¢ a1
o] Wk v Al A 5o, 9FA 9] Yuk=e
ARE FTFH o2 st Ao} oh2a 22 S
=23t 3PS Hutert ofdg~otd g o 2 o
FHA ArEE Qo 1R WS B R 27
St A3} e Fo] AFRRTo| YAg B5E0F 15
km o|Uj o] FAITY wiely| Hg/AdAsler 7|doew
FRE S ARG BEEO R T 3-8
km o|jo] GA| B35k Q= S Hehr] 59t
TSI Y 719, Her e AAREIR] B S
O & oF 10 km A ¥ S HYE7| Y,
ZHAEE 55&H 02 12 km o] AlQA i
A ZHA oA 7 b Ao g FAHET AR
74 &4 6 km o] FUrE-S3| & Aot
S 2 ZFE 0] JE S dFo] WS E
A A s Bl F e Ao R FFd HA
TH P BEECE 25 km oY ST
TP SR 3 7)Y, SEHES dntert
ottg~zrgo| LAs7] wiFEol oA 7] Hgt
Ao 8 FHEH o= EZOZ 15 km o| <] 1A
of gl&7] AHS vARS SR EYolA 71HE A
© 2 =49

FEH 7|9 E =B =579 99| 7]¥A|
= ot Ak S-S FE 02 8 km GOl F
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e A 257] WolE] 5o ofjR| A RAL A3}
£ EdE F 5709 =7 diste] o9 k=t
TRE, Y, HATE, 99 P, 719A Y &
d& vttt B Al47]of B & H v3d shy
H2Solete TR of &2 RS i
FEIL o ZF ke FEE Yehs Aol B4
== EUE A, e, st FE9 Wt 5 o
X3t HH e T B2l SJste] ERE Aoem
348t

1) G Zfre agetdol o3 dutert £2 o
o] HAFAoH, FA A AT Aol o3 Z
ool A A= A Hrt.

2) HD == Aol &J3to] 71 -8R %] H30] E
A o], Alejof o3t HAE2 F4T FEe=
s FAE s ol 2= AEE EF =0
g on, 5o HHEo] 37 o= =yt
A Atsbdo] ofs) S AET FAHE A2 sy
Hh

3) E ke Type-27F B4 H &, AHe ] Ay o
2 QIste] ZHeQto] EA )= Type-13& B3I S
™ Abefe]l o3t EH =9 o= s interdune
T interbar®}t Z2 E|AE 50| FAEHUL, 1
X & -5 AtoloflA] 4zt g o] 2AJE o] AlE
A A Eo] IHE A2 sfAHct

4) ] fis 22 Sl SRRl A 2
719) H& 7HE 952 BN o] % AHystegt
Bz W A, 85, 2, JAA 95
T TRt HAF2E FAT Aoz SHEtia
7).

5) B =tz a3tetolA EAd b et
< 29 ¥ A FHEHUH e =Tt
ujs 2, 2d BafjolA JAo & 2719 7]
A2 FAAEH, A47] R Atelof] I Ao
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22X agHete] BAehE EAS FME o Ao
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