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ABSTRACT: In the Janggi Basin, 8 cores were drilled for underground carbon dioxide storage. In this study,
sedimentary response to tectonics, sediment supply and volcanic eruption was speculated on the upper part of the
Seongdongri Formation, using 5 drill cores. Depositional unit S-6 consists of a thick (20 - 30 m in thickness)
lacustrine shale (FA4) and overlying mouthbar and swamp sediments with coarsening-upward trends (FA3 and
FA5). The lower boundary of depositional unit S-7 is represented by thick volcaniclastic deposits (FA6) formed
by dacitic volcanic activity and resedimentation. The volcaniclastic sediments were overlain by meandering stream
sandstone with fining-upward trends (FA2) and swamp or floodplain mudstone (FAS). The lower boundary of the
depositional unit S-8 is characterized by a thick (6 - 10 m in thickness) volcaniclastic tuff and is overlain by sandstone
with fining-upward trend (FA2), deposited in meandering river, and homogeneous mudstone with organic matter
(FA5), indicating swamp or floodplain environment. The lower boundary of depositional unit S-9 comprises a thick
(~10 m in thickness), white volcanic tuff, and is overlain by floodplain or swamp mudstone (FAS) with intercalating
meandering river sandstone (FA2). In the middle part, thick volcaniclastic sediments commonly occur, which are
overlain by braided stream conglomerate (FA1), suggesting increase in sediment supply. In the Janggi Basin, the
Janggi Conglomerate and the lower part of the Seongdongri Formation are dominated by braided stream and lake
deposits with westward increase in bed thickness, showing a wedge-shape distribution pattern in cross-section.
The upper part of the Seongdongri Formation is, however, dominated by fine-grained meandering river and floodplain
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deposits without significant lateral variation in unit thickness, suggesting that, during the late stage of Janggi Basin
development, small-scale subbasins were merged, forming a single basin.

Key words: Janggi Basin, Seongdongri Formation, volcanic activity, sediment supply, evolution of strike-slip
basin

(Sehee Kim, Department of Petroleum Resources Technology, University of Science and Technology, Daejeon
34113, Republic of Korea, In Gul Hwang, Petroleum and Marine Research Division, Korea Institute of Geoscience
and Mineral Resources, Daejeon 34132, Republic of Korea)

o

—_

1. M

S ol YA A7 R A= % A
go = FAE A7vto| Ao GAE-H T A (pull-
apart basin) & ¥ StU= 58 &5 W X5 AAS
7|1EL 2 sto] gAY, @ HA| T, W g4tA| T,
AR Y, FEARAZ FLEETHGu et al., 2018; Kim,
2018). YAEEE &A1 To] oA = &5
< 38 3 ¥SkE oprleh, EAE 3a
st W 713 v}, 2213 Bk 25 S0 9lo]
Bilon Hgele] RAFARY Haopio] 2
A= thGawthorpe and Leeder, 2000; Miall, 2000;
Busby and Bassett, 2007). 53] +2252 EF&
2|0 A, 249 Fe R F2E 25k, A
Fol= g2 P45t 48 T Hdt] F8
& 43S Z0HGerhard, 2000). E3F 05 SO
o] FEFolE 250l Yol I FALEER
2EAS0| P EH FFolE 5ol A&g w=t
Z71° FAH o8 iR 50| FAHA e £4
7} FAE7) &= gtk(Keighley et al., 2003; Scherer
etal., 2015).

2] Gu and Hwang (2017)2 HAJAHR] 3] A|3
si0]9] F7] et B 7|AsT Hujste] 2]
o] o] ol gt B85 Hsket 1
o wE EZe W3t 9 EHAE Basglnh E
gt Gu et al. (2018)2 525 SHE-17+] A3
o9} ol XANE B, EAAEFY 4%
T2 A ool galo|EE SMHEAS S o= g
& 351 o] F Bt ©E-Eol gt F
2857t s} shitghso] o3t BAE
WIS 125G} o] Aol o5, 79 |
&S oY ZF B AT HolAe BAdEd
4 FAS FAT A ERlEY, o] FFF
o|F TS50 Ut A7)0l FHH A= 4

shdck. e A AR 716 2 4E

% SHRole Tl HAge FAT 434, 57
2 Wsbt Hom ol 7 2EASo] FHA A
710l 525 9E TR & AN

#7198 9 %25 5 Gu and Hwang (2017)
7t Gu et al. (2018)0]] 9]} 7|20l A7} 5]o] gro.
U AEEE AR et Aes St @
7 54, 72 U BAEE B4 ofariA o)
oA12] gk gick. whebA] £ AFAE b7
AAFA WA G HE S AT
A2 NS 9150 5 5L AlFT0lE o), 53
oF A% Bf] NFF 7 hulE Sp3to]
A9l PR, 2 H 2] ol =23
o 447, 5942 WetE DASIGOr o|F B
sfo] BA|9] 722% L HALGL 5ol |2
of el Hste] 718A AR HAAt ATl
ofafell =gol Haat stk B3t 71 E2] H7)9
o, AEE% SR A AR TR B
A 9 5 e 52 Bote] o2 U TRF
% ShHEETte] Aol tha B4 skl
o Uobrt 259k 47184] Afo]9] dgHge] of
sfo] WA} A G,

2. XN

e FE5Rol= 7] S A4 27] uto]
QA Ato] Y& FETt INtE 2 HE d 5 WFS
=z 2o g, Fav B 52 BEA-EEE
W0 2 S o], 40 ATelo] A8 ate
tH(Han, 1987; Jolivet et al., 1991; Fabbri et al., 1996;
Kim et al., 2011; Son et al., 2013, 2015; Yoon et al.,
2014)(2 1a). olfT LHTEFoE 25| o
o YO GALEHEF 27] no]| oA EAS(FLE
5E A71, o5, oY, shA, AR A4 2A))0] B



AERL, A7RA = o3 A7) mho] oA BA] F
T=7F 7 & EXo]tKKim, 1S, 1992; Yoon,
1997; Son et al., 2007, 2013; Jung et al., 2012; Kim,
M.C., 2018)(Z1 % 1b).

78RS BAZE - GTS A= F7] vt
o] A|of EJHH ZFEA|Q} FEE L, FEL o
Al F-2 T A A1719] FAES 71Nkl o3 <
= oA FEETHE 1b). AR A= A
2o Hojddn 9%, 72H B ol 5L Fa)
o HEoRHE LgE, o, WAL, ddeAZet
GFEAEAZ FEETHSon ef al., 2009, 2013; Cheon
et al., 2012; Jung et al., 2012; Kim et al., 2015). +-5&
ZA = YIS ] P et HAER F
A=e] glom, T &9 A WSS BF HIT AR
of| tu] == - Eo] Uehdth(Kim, 2018). &, +

(a)

HFTe| EXAL 287

TEZAY W fFE23H I dAtol Bt
3 LA-MC-ICPMS U-Pb HIAY Z=91g4 #]o]
Z AdSAS AR A} oF 22.4~23 MaZ et
U, ol AR el f1XI%t FEElse &
t(20.22+0.13 Ma) 2t} 25 Ao 2 SlEich
(Kim, 2018).

A7 EA Y] - EA T Aol Xt HAAL
PR Y FHEL SHRERE A7, BF
25, HArARPAeko s FEETHKim et al, 2011,
2015)(1F 2, 3). s A7 2 7] wielr] &
< T eA 2 AI719 Eitel B A 2EE 3t
At BRA| = o] R o) 7 b 71REeEe] Aol &
12121 (Yoon, 1989; Shin, 2013; Gu and Hwang,
2017; Kim, 2018), 2 g3} Algtoe 2 LA E|o]
et EolA EAE A e ® sj4HHGu and

e
38°N

\-ﬁ“f
i KoM

are

Fault

36°

35°

34°

Early Miocene
(23-1 BlMa)

Eurasian Plate

N

= Strike-slip Fault
=wr— Normal Fault
—w— Reverse Fault

—4— Anticline
+ Syncline
@ Volcanics
&= Stress Field

Japanese Ar

Pacific Plate

Legend
E= Yeonil Group
[l Janggi Group
| Beomgokri Group
l B8 Hyodongri Volcanics | &

129° 130°

132°

133°E

Fig. 1. (a) Tectonic movement around Ulleung Basin during the Early Miocene. Back-arc opening of the East Sea
resulted in right-lateral strike-slip movement in the southeastern part of the Korean Peninsula (after Yoon et al.,
2014). (b) The early Miocene Janggi, Waup, Eoil, Haseo, Jeongja basins were formed by northwest-southeast trend-
ing right-lateral strike-slip movement (after Son et al., 2015).
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Fig. 2. Detailed geological map of the Janggi Basin with the locations of well sites (after Kim et al., 2015; Gim
etal.,2016; Gu and Hwang, 2017; Gu et al., 2018).
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Fig. 3. Simplified columnar section of Janggi Basin cores (Gu and Hwang, 2017). Basin fill deposits can be divided
into Janggi Conglomerate, Seongdongri Formation and Noeseongsan Basaltic Rocks, from bottom to top. For the
locations of wells, see Fig. 2.



Table. 1. Description and interpretation of clastic sedimentary facies (modified from Gu and Hwang, 2017).

Lithofacies Code Descriptions Interpretations
Granule- to pebble- with rare cobble-sized clasts; subangular to subrounded; 0.1 to
. - . - N ) . . Gravel bars and channel fills formed by sus-
Massive 10 m thick; clast- to matrix-supported; crudely imbricated; fine to medium sand matrix; . ]
Conglomerate . erosional lower boundary; commonly intercalates with or capped by facies Gs, Sn, Ss Lincc stream flow: and Bedload ramport
4 > (Miall, 1996; Hadlari et al., 2006)
Sm or Mm
Granule- to cobble-sized angular to subangular clasts; 0.3 to few meters thick;
Stratified clast-supported; st.ratlﬁeq or cross-stratlﬁeq; ﬁ.ne to coarse sand matrix; poorly- to Channel and scour fills or gravel sheet by flood
Gs moderately-sorted; containing few mud chips; occasionally shows fining-upward . . .
Conglomerate . . . . . . . flows (Miall, 1996; Hadlari ef al., 2006)
trend; erosional lower boundary; commonly overlies facies Gm or Mm with erosional
boundary and capped by facies Mm or Sn
Massi Fine to coarse sandstone; sharp or diffuse lower and diffuse upper boundary; poorly- Rapid deposition by waning flood flows with
assive . N . . . .
Sm to well-sorted; containing few granules; partly intercalates with facies Ss and capped high amount of suspended sediment (Todd,
Sandstone .
by facies Sn 1989; Jo et al., 1997)
Normally Very coarse to fine sandstone; sharp or erosional lower boundary; gradual decrease Depos‘ltlon from waning turbule'nt stre.am
. e . A A flows in fluvial environment (Choi, 1986; Jo
Graded Sn in grain size from bottom to top (normally graded); ripple, planar or cross-laminated; L . .
. . . ! : et al., 1997) or turbidity currents in lacustrine
Sandstone commonly underlain by facies Gm or intercaltated with facies M1, Mm or Mo) . .
environment (Talling et al., 2012)
Stratified Very coarse to fine sandstone; sharp or erosional lower boundary; stratified, Migration of upper flow regime antidune or
Ss cross-stratified or laminated sandstone with ripples and mud drapes; fine to coarse plane bed (Jo et al., 1997, Fielding, 2006) or
Sandstone ] . . . . . >
sandstone; sometimes containing granule- or pebble-sized clasts lower flow regime dune or ripple (Miall, 1996)
Suspension settling of mud or silt in swamp or
Massive Homogeneous mud or clay; diffuse or sharp lower and upper boundaries; commonly abap doned Cha“‘?el (Ml.all’ 1996) or l'acustr1qe
Mudstone s containing lignite fragments; black (N1) to light grey (N7) in color SnohnaL (Cho, 19.86’ Renaqtand CicHowsis
’ Kordesch, 2010; Algigek and Jiménez-Moreno,
2013)
Lami Alternations of black (N1) to dark gray (N3) clay and dark gray (N3) to medium grey Lacustrine deposit formed by seasonal fluctu-
aminated . . . N . ) - .
Mudstone Ml (N5) silt !ammae, sharp or diffuse lower aqd upper boundaries; occasionally inter- ation of suspended sediment supply (Anderson
calates with normally graded fine sand (facies Sn) or tuff and Dean, 1988)
. Altematlons'of black (N1) to med{um gray (N4) or light olive gr.ay 5Y 5/2? mud lami- Suspension seftling in delta plain environ-
Sandy Laminated nae and medium gray (N5) to medium light gray (N6) sandstone; sharp or diffuse lower : . : .
Mls 2 . . . ments, intercalating with fluvial sandstone
Mudstone and upper boundaries; commonly bioturbated or shows soft sediment deformation duri
uring floods (Lee and Hwang, 2012)
structure
o Lo Black (N1) to dark grey (N3) or olive gray (5Y 4/1) mudstone; sharp or diffuse lower
ganieiel d boundaries; containi I fi 1fi It S deposits (Tiirk 1, 2007
Mudstone 0 and upper boundaries; containing coal layer (mm ~ few cm) or coal fragment (usually wamp deposits (Tirkmen et al., )

plant root, leaf); chaotically oriented coal fragments

06T



Table. 2. Description and interpretation of volcaniclastic sedimentary facies (modified from Gim e? al., 2016).

Lithofacies Code

Descriptions

Interpretations

Lithic-rich Massive

Lapilli Tuff ~ LTm

Tens of centimeters to tens of meters thick; composed mainly of angular, fine to me-
dium lithic lapilli in extremly fine to coarse ash matrix; moderate- to poorly-sorted;
usually shows sharp or erosional lower boundary with facies Mm or Sm or Tm; occa-
sionally shows gas escape structure or carbonized wood fragments or mud chips near
the base; commonly intercalates with facies Ts or Tm

Ash-rich pyroclastic density current gen-
erated by subaerial eruption (Branney and
Kokelaar, 2002)

Massive Tuff Tm

Few centimeters to tens of centimeters thick; composed mainly of olive gray (5Y
4/1) or white (N9) ash; moderately- to well-sorted; usually shows gradual lower con-
tact with facies ILTm or aLTm; commonly intercalates with ILTm with diffuse boun-
dary

Subaerial pyroclastic density current gen-
erated by precursor small-scale eruption
(Branney and Kokelaar, 2002)

Stratified Tuff Ts

Few centimeters thick; composed of subrounded to subangular, fine to medium ash;
occasionally contains subrounded fine pumice; moderately- to well-sorted; com-
monly shows sharp or gradual lower contact with facies Tm or ILTm; commonly
intercalates with ILTm with diffuse boundary

Subaerial pyroclastic density current during
waning pyroclastic density current (Branney
and Kokelaar, 2002)

Ash-rich Massive

Tens of centimeters to tens of meters thick; composed mainly of angular, fine to
coarse lapilli in extremely fine to coarse ash matrix; rich in subrounded to subangular,
lapilli-sized pumice; poorly-sorted; shows gradual or erosional lower boundary with
facies Ts or Tm; occasionally containing fluid escape structures or carbonized wood
fragments

Voluminous ash-rich subaerial pyroclastic
density current (Branney and Kokelaar, 2002)

Tens of centimeters to tens of meters thick; composed mainly of angular to very an-
gular, lapilli-sized pumice; fine to medium ash matrix; poorly-sorted; partly crudely
stratified; overlies facies Ts, Tm

Distal, dilute and tractional part of pyroclastic
density current (Branney and Kokelaar, 2002)

Tens of centimeters to few meters thick; composed mainly of angular lapilli-sized
lithic, crystal and pumice clasts in coarse ash matrix; poorly- to moderate-sorted

Long distance movement of pyroclastic den-
sity current, where ash matrix percolates
(Gim et al., 2016)

Lapilli Tuff ~ 2L1™
Pumice-rich Massive [Tm
Lapilli Tuff p

Fine Ash-depleted
Massive Lapilli Tuff 24LTM
Volcaniclastic vSi,
Sandstone vSs

Few centimeters to few meters thick; angular fine to medium lithic lapilli in fine
to coarse ash matrix; moderately- to well-sorted; erosional or diffuse lower boundary
with facies Tm; inversely graded (vSi), stratified or cross-stratified (vSs)

Resedimented pyroclastic sandstone by de-
bris flow (Sohn et al., 2008)

e

1y

T6¢
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Fining-upward

c

Fig. 4. (a) Columnar section and photograph of Facies Association 1 (FA1). Fining-upward trends of thick,
coarse-grained conglomerate point to braided stream deposits. (b) Columnar section and photograph of Facies
Association 2 (FA2). Fining-upward trends of sandstone with sharp, erosional lower boundary indicate meandering
stream deposits. (c) Columnar section and photograph of Facies Association 3 (FA3). Note sandstone layers showing
coarsening-upward trends with coaly shale, suggesting progradation of mouthbars into a swamp environment.

1m

Fig. 5. (a) Columnar section and photograph of Facies Association 4 (FA4). Laminated mudstone points to seasonal
fluctuation in sediment supply to the lake environment. (b) Columnar section and photograph of Facies Association
5 (FAS). Massive mudstone (Facies Mm) and organic rich mudstone (Facies Mo) indicate deposition in swamp
or floodplain environments. (¢) Columnar section and photograph of Facies Association 6 (FA6). Note the tuff beds
with volcanic ash.



Hadlari et al., 2006; Lee and Hwang, 2012; Gu and
Hwang, 2017). T4 S (facies Gm)= 73t 4
of o3 HIE o] H50] GF Tt F-2 AlSollA|
BAE Aoz woten, )44 QYT w55t ve
U= 54 9 (faceis Gs)2 37] &<t Zhet &
o oJgk PRt Fofl ofste] FAHH 9E W
A= sfEthMiall, 1977; Hadlari et al., 2006; Gu
and Hwang, 2017). 24} AF¢}(facies Sm)2 E<=7]
ol 7ha8l 7 U fol ool o Alo] H
olu} o] A1 B4 o] B2 HAE Aoz
AZrect. golFE| ARQt(facies Sn) FHFE 24T
=l A1 E2go] fdo] ohalwA] HHE Ho.
2 spNE BE whos eusEd A BEE
& Ajze] Erlo] 24+ Al (facies S5)°] Fe) B
HH AoZ FAHEMiall 1977; Jo et al., 1997;
Lee and Hwang, 2012). &¢t 52 A}g}o] AbLoj]
A= A o] (facies Mm)-> HEY &2 &
719 sh= SO EX o= 2utE A9 EFEC] 3
A Aoz sjAdEchTodd, 1989; Potter et al., 2005;
Gruszka, 2007).

32 E|XHAMZXE 2

71A: B3R 2 A ARt (facies Sm), SAF
AQk(facies Ss), Hol&a] At (facies Sn), IA; o]t
(facies Mm), &+2 | Y (facies Mo) 2 A4 = o]tk
(39 4b). AFF4(facies Sm, Ss and Sn)2 sHE-2]
019FE AT ARRE ol 42l AAS Rols of
ol oJ3) W FT PR 24 Y\ L S0 £
A7} adhs AFAEE HFS HRATH (2 H 4b).
= m ZEo FAZ IEst Aol 2 A
oz A= ofqlek o] 4} o] (facies Mm)
o] -5t 2 A Y (facies Mo) &= EEZ 3ttt 14
o] 2H(facies Mm) ] 7-$- ZHek22MS T3t 9lo.
™, B2 A|Y(facies Mo)olli= 4= cm F79] ©-3-0]
A = ek EAAET 2= EAAtEY 59
RZ5HH, = mof|A] 10 m =8| FAE 7Ht
Azt 2 BT S-69) ST Alole A
F7koll A A3 R,

a: shol AAAAE molo] AR 2
e el AeEe Agehale] AdshE B
22 a4 shte] FAFAE shEst ool
weh Wgrel WX 57 S0l HHE olgrol

a7 |2R MSals ARTziel S5l 293

Algl Ao 2 gebe]n(Miall, 1977; Lee and Hwang,
2012), SHES] §7], B4 0|59 §17 A, Aol
ZeE4 5o] aclo 2 Qsjed AP Ast Aol
Uelt= Ao 2 g Eth(Miall, 1977; Collinson,
1996; Bridge, 2006; Gu and Hwang, 2017). ¥4}
o|¢k(facies Mm) @ BF M| Y (facies Mo)2 4]
cm A= FAR, JFA-EE B Hole A
5ol Fuldt AAE 7MW &2k, ol= AHE
st 7] & FR3ld HE WA AE7L S8
Ao EH =AY, st A2 AFA] 2 oA
HAENE A2 FAHEHMiall, 1996; Ghazi and
Mountney, 2009; Lee and Hwang, 2012).

33 E[Fa=E 3

71 BREER 3 =2 F5] AP o] Hfacies
Mls), A5o]&] At(facies Sn), 24T ARt (facies Ss),
&2 MY (facies Mo)= =0 Jlom AFzxd
3} AFFES At H 4c). @352 AFA o] (facies
Mls)2 &= cm ~ 4 cm FA 2 B vhE-9)
Ajgfo] = mm ~ 4 cm FAR 2] o5k Aol
FAso} QA mEshn gk w3e) Ake 9
P =2 A4S 25 Hloh 4359 A
A ojrolis AT SABA T Ay HAE AT
Z(soft-sediment deformation structure)”} &3]
ST olghe] Ao SIAIe Alghe 3¢ Al
(facies Ss)o] $-AJstaL Hol&2] At(facies Sn)zt
W4 e Sud AAS e LEgt. 2 Ajet
29 AL 4= cm ~ §4] ecmo| L, BFo Bk
A BFo|t}. S ARt (facies Ss)2 W52 =
ARSEE Holal Eojd oS Z3jith EEgE
38 F2 HAARY 4 T HAARE 50 A
ofl 913/}, B AT 5.6 53] BE Ik

A A5 A o]t E-2 & A|Y(facies Mls,
Mo)2 Exoz g8 AE WA JE7F =24
A WYY 3 SABAolH HHE Aoz 3
A ¥l th(Mader, 1985; Fralick and Zaniewski, 2012;
Ghosh and Guchhait, 2013). EAHE AFFS T4
7ol %7 Q2] Bk FoN FpHon FHY
Aoz 24}, o) Wjo] AT EHALE A
o] BAL A NS A4 HAE WY TR o]
o el Sl4E A9 sHEol o) FAE 2
S 2 AZrEh(Wijnhoven et al., 2006; Geraint et
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al., 2011; Boggs, 2014). B+& A| Y (facies Mo)-2 s
71 2 =X g AGA S04 EHE AeR
A H} Ak Ye) AR Hol= A (facies
Sn, Ss)& T710ll PAH 2 T2 Wk JE
o 9 &A1) AATET 7ol A (mouth
bar)2 FHtHOvereem ef al., 2003; Fielding et
al., 2005). Fol&2] AFt(facies Sn)2 T4 ol & &+
%9 g0l Faz YHH Ao BEH 24
Abek(facies Ss) o] B =2, Abeg] L2E WE &
ol ofat AIEH 2o Atz AYzEk]o o
al., 1997; Fielding, 2006).

34 E|XHAMZXE 4

71A: B2 4= 58 ol (facies Ml), =
Al o] ¢H(facies Mm), A4S &3] Y(facies Tm), A
o]&2] Alt(facies Sn) 522 o]Fo|A QUTHIH 5a).
Ho2l o|%(facies M) o] F2 A 2] HE (clay)2}
gre g g AEGil7E e s teht, £
Al 5= em 74| Fo]F-2] AM¢k(facies Sn)ol it -3-2]
o] AAE T AT 53 shE A= 34
Ao, AR A = ol ez g3 ool 9
3 o] FEE = FAS Btk B84z 4=
] S-6 s}FLof FEazgict.

;= ul A 2 whe o] AE(sil) e} o
S ulEA 2 o)=g Mo} HE(dlay)7 w5t
£ AL Agdsle] o) 4% U B4 TEE A
olof 7]Q1gt Aoz sfAHt. &, T7oll= FF
4 B A E Fgo] Wol AET} EHE L 2447
& AEZL EH = HH 54 Feld(varve) &
2 FA ¥t Anderson and Dean, 1988; Benvenuti,
2003; Gu et al., 2018). 3tH o] Yjof] 7+ H o=
e ol ARES F47] Bet £ ol
WE7} A §47F B4R SolewA AR 3L
A FF(density undercurrent)s FAdstH EHEH
Aoz s)AEchTalling, 2012). S5t A AJ%
of A vl ST FAR HAEo] o} A
33 7 julol] B8 4 glon], SYE] o
spabA) 2(ash fall) S AEH ke A Zo] &
S2 TaEo] B8 Aoz powt,

o

35 E|SAXE 5
71A: E]ZAFZE 5= AT o] Y(facies Mm) o] -

oigk
]
[

Alst g8 Al Y (facies Mo), Fo|5-2] At (facies
Sn), SAF AMt(facies Ss) = E-3ESITH ™ 5b). IA4F
o] (facies Mm)2 =4 ecm ~ £ m FAZ, Y
53, §xZ(coal fragment)o] B3] T2 T} AY
Fe SANDo A SRHA(NT) B2 HHGYR 2/1)
ot 2R Al (facies Mo)2 34 o] (facies Mim)
BB o ~ 4 m AR £ P
St} Al AT AQl(facies Ss), ol ARt(facies
Sn)o] e Uhehkeh. AlRre] sl A4, 4
B gua AAE Roln, APAY ATl o
AHTHZH 5b). FA= 4 ecm ~ 1 m o]t
AT A BE 5T 728 wolo, dy B4
2 WgPEE E30h duk Aded 294,
a7tmo) A HE Gel3E FAE BayE
3 5 Az 20 g Btk

34: g2 A Y (facies Mo) T} 2 &5} LER=
SA(NT) oA ZAH(N7) T4 o] (facies Mm)2
Aol 2] gof Fshd E& o] AdE Aoz
Sat HE 2ol EE 2o s shErhMiall,
1996; Nichols, 2009; Ghazi and Mountney, 2009).
1 m 7V FAZ FEA-S S Hole Al
TR 15t Aol S = F4E SAEHA
(crevasse splay)2 HHETHGhazi and Mountney,
2009). HAF=ES 5= F2 A HAHEE 9
M= FHAAEE 29 A Uehid ol st 3
Aol w7t & HA| g ASAIY HEd 240
A =5 Aoz s

o [

tlo

3.6 E[HA=E 6

71A: B2z 62 A S S5 (facies
ILTm, aLTm)o] $-A8} L3 3371 Ao 3
A 3Rake S35 (facies adLTm) = B33t 1d
5¢). SAF 53¢ (facies Ts), IA} 53] (facies Tm)
o] o]¢} W F st A= 331 All(facies vSi, vSs)
ol ©J3) T2y, HaAxs oo 22 BaE 7
A 3hAFE 3] 9 (facies ILTm, aLTm) 2] 3}52} A
Foll= I &3] (facies Tm)o] F3zstH FR=2
24 Qe W L 2717 Pashs L B
oIt} T 7] 3EFol M= TAS3lek facies Tm)
o] Aol 240 FRgt 34 SHH(PLTm)o] o
A7 = it} A -§-3] ¢ (facies ILTm, aLTm)
& 4l em - 4 m AR FAlm BAEH 3



FRRAE 57} Bhabe, B A2 (fluid escape
structure) @ g3lEo] YA dH2 ZFPoR
AlE sHtolA S9 3t (fine~medium lap-
illi) Z7]o|w, =2 3Hit3] 718 of] o3 2| 2| = o] 3
Agk 718 o] AP E ] Sl A= Ut 4] 7]
AL FAI sHtBlelA] =7 3HiES](extremely fine~
coarse ash) 2 F17to] whe} 531 ¥7] 3|4 o)l 4] 24
(N4~N9) Z-& gh-& 22/H ZHN(5Y 5/6)& H})
FALE ol P4 ot P o2 T} EAE | Lt
ERR|TE fA0] Gl A9k Eoith 34 S
(facies Ts)T} HAF -5-3] ¢(facies Tm)= 4= cm ~ $=
Al em A= FAZ K 23] (facies ILTm, alLTm)
3} HolZ¢l AAZ wsIch YHL oldF ol A
ofztg ol Mg 34t (fine lapilli) 27| 2 3}H413]
of| oz 7] AR A Eo{Qitt. S-3| o] AR
cm ~ = m2] -$-3]3 AL (facies vSi, vSs)©| 3]u|gt
A B A BAE 7HAH g&5star Qi 33
A ALY g2 e 2 st 439 Al
WA S84 dHo] =8 WA A $3E AReE
of o3 AAsolglm, FHE R Bug) 22
ool 52|18 Wolo] BT, AFe] FRE B
.

FA: E RG22 60 =2 Ueht= 14 shitE
S U(LTm, alLTm) hF-E SAIFNA =89
ik ofsfl 718 R R] Hof jlom | 4 m F
7S] FAL Fe = Uehhs He 2AZ divfe 3t
ARENEE PAJH sk SR U =R (pyroclastic
density current)o]] &J3f| o]FH S3|A EHE0]
S/ gollA EXE A& sk Branney and
Kokelaar, 2002). 3X15171 Aoje -2-5]K(facies adLTm)
2 AEA AL g sjAEE EAgR 59 ¢
Uelh= o2 Hof shikajdEol vjnd | A
£ o5 dte oA A 718 o] oitEojxl 4
T2 FAHEHGIm et al,, 2016). 3HAH -§-3]<t 5}
Foll A Yebh= T4 53 (facies Tm)-2 A4
© 2 O FAZE e 4 G 27 A2 A
= TAZ dFE SiHE ol AgE AR
SHitgEol ofs FAHE Ae® SMEAYEER
(dilute pyroclastic density current)ol] ]3] &2 H
AL 2 A FAH(Druitt et al., 2002; Loughlin et al.,
2002). ZAF A S5 (facies ILTm, aLTm) At
olof oAl AAE 7HA L Hxdh= 4 SIS

|| ME2lE ARl EEAL 295

(facies Ts) &= 4} &3] H(facies Tm)> Shit 2]
7o) WEst AiE o Yobig u) A L
gal2 8 EFH Ao 2 A" r}(Branney and
Kokelaar, 2002). A8t 0 2 AN Y3} AFS 2
ol P2 StE T ATt At whEh EolE
of st EAUER S WEst ARH o= g
d Aoz A=) 23]A Ak (facies vSi, vSs)
I} -§3](facies Tm)S AL glom o= 4=
m FAR £A] Adyte] EAE it EAEe] o
(debris flow) 3& F4-7 5o.2 AFEo] H4
H Ao 2 g Hh(Sohn et al., 2008).

4. E[F B 72 ¥ EFE oM

B7IEA AlFEotE E83 o] dFelA Gu
et al. (2016)2 71 %< HHAI=TS] ST 5
2 W3k 71802 ) EHT9E LR
oS HHFE31E Mo} ol T 72 2FY
AR A3 E3 FEE S T2 Gu
et al. (2018)°]] 2, S-2|ok A5 A H2F=L
B AE WSE 2R 6719 HATE T
EHUT 53] S2G2 A, A=, 5, 99 F
T 59 wabt ko] AlFE Atolof| tiu]7}k 7}
oA e AR 94 S3Y # AT
H 3G S0 A= et AlFF iRz 7t
SoHRAL, ofoll met 47l e] HAT 2 FEEHIc
19 6). 3 Gu et al. (2018)2 4525 sHE73E
o] HApl EA sibEdo] Buhs AHE AFeR
A5 Argtol AlZHE7] A7HA] 30 m 7HE B ©]
ool A Uehtes F3hs HHEY S-60=
ot 2oy & dFelAe g5 olg W
o S2So] A7 Azt G352 o9
=7t HAH o 2 S7hele, g2} BFS 2
ol H& TAZ, 1 AR AR E BT TG

o] A TS S-62 A o5}t

—

4.1 E[FEH| S-6

71A: oF 60 m FA|9] dAto|ER shib ke
2 49 HHES 555 AR gEs= 54
@] S-62 SHE, TR, ARt 2ol FRE AR
e ApolE HRItK(H 7). 3 °F 30 m 7k 5=
2 A3 ot olo] FAE HolsE AL RE



T/ G 47) o] FUT 55T A<
51 A gl AA EEITHAY 7). 952 oIt A}
olole sikEd o] eAte Yehdr o] & Sl Al
T 7F Uu|7t 7hssie(ad 7). =3 A 6, 7-1%
oA htadol Eds| ARt R A
Fe) olgke] QEt HAH o7 Srbshe ARkEY

JG-7-1

JG-6

o} e BTk 2L, BAEE dEFeIAE
7 AR R ARGt Aol trehdtt.
HAG9) 69 FRTLS ALY AU B
ol A W 9 HAE (g 3ol <) o
sETHaY 7). AR AR Aol ¢
Alg A HAB(R AT 2) 9 o) H2E(s
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Fig. 6. Schematic columnar sections of the upper part of the Seongdongri Formation. The succession can be divided
into four depositional units based on the volcaniclastic key-beds which can be correlated throughout the cores. For

the locations of wells, see Fig. 2.
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B A: HATS S-69] sHRH2 AES} HETL
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8a). 432 o]k Hioll A Hols2] A= %
oFS FAR AR F3bo] Aol WAEHE=Ho R
Kol A 37} o] Foi7l B iAot Bl & E 35
2ol A3t A= 7 Ase= AR s E
ol AA=7] AlFtetaL A5 o] A=t SRRt
e BT o2 s 24 ikl B8 s 5%

Depth(m)

JG-1 JG-7-1 JG-6 JG-3
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Facies Association 6
Dike

EEEREEC

Fig. 7. Columnar sections of depositional unit S-6. The lower part of this unit is dominated by laminated mudstone
(FA4; lacustrine), whereas the middle part is represented by coarsening-upward trends of sandstone (FA3; mouth
bar). The upper part is dominated by fining-upward trends of sandstone (FA2; meandering stream), and mudstone
(FAS; swamp or floodplain). Red lines represent thin ash layers which can be correlated throughout the cores. For

the locations of wells, see Fig. 2.
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o] 2713t Ao g ZAHEATHIY 8b). BX] A=<l
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= g

Fig. 8. (a) Schematic depositional model of early stage of unit S-6 (Gu et al., 2018). Subsidence of the basin resulted
in the deposition of thick lacustrine mudstone (FA4). Deposition of relatively thick (20 - 30 m in thickness) lacustrine
mudstone in small-scale subbasin suggests that the sediment source was located far away from the lake, probably
due to regional subsidence of the basin. (b) Schematic depositional model of late stage of depositional unit S-6.
Deposition of coarsening-upward sandstone above the thick lacustrine mudstone (FA3) suggests progradation of
a delta into the lake environment. Stacked sandstone with fining-upward trend (FA2) and coaly mudstone (FAS5)
indicate progradation of meandering river and floodplain environments on the deltaic sediment.
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Fig. 9. Columnar sections of depositional unit S-7. This unit is dominated by fining-upward sandstone (FA2; mean-
dering stream) and homogeneous mudstone (FAS; swamp). Dacitic tuffs (FA6) are partly intercalated. For the loca-

tions of wells, see Fig. 2.
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Fig. 10. Schematic depositional model of Unit S-7. Sandstones showing fining-upward trend suggest deposition
in meandering streams, whereas mudstone with coal fragment indicates suspension settling on wetland or floodplain
environments. Dacitic tuff and tuffaceous sediments decrease in thickness and grain size eastward and westward,
suggesting that the volcanos were located in both parts of the basin.
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Fig. 11. Columnar sections of depositional unit S-8. This unit is dominated by dacitic tuff (FA6) with intercalating
fining-upward sandstones (FA2; meandering stream) and homogeneous mudstones (FAS5; swamp or floodplain).

For the locations of wells, see Fig. 2.
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Fig. 12. Schematic depositional model of Unit S-8. Dacitic tuff decreases in thickness and grain size northeastward,
indicating that the volcano was located in the southwestern part of the basin. Fining-upward sandstones suggest
deposition in meandering streams, whereas homogeneous mudstone indicates suspension settling on swamp or

floodplain environments.
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Fig. 13. Columnar sections of depositional unit S-9. Note alternating units of fining-upward sandstone (FA2; mean-
dering stream) and homogeneous mudstone (FAS; swamp or floodplain). In the middle part, conglomerate (FA1;
braided stream) was deposited just above the volcaniclastic sediments (FA6). The uppermost part is represented
by 20 m thick dacitic tuff and is, then, overlain by Neoseongsan Basaltic Rock. For the locations of wells, see Fig. 2.
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Fig. 14. Schematic depositional model of Unit S-9. Fining-upward sandstone and homogeneous mudstone indicate
meandering streams and floodplain or swamp environments. Large-scale volcanic activity from the southwestern
part of the basin resulted in high rates of sediment supply which is responsible for the deposition of conglomerate

(FAT1; braided stream).
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Fig. 15. Comparison between seismic profile of the southwestern part of the Ulleung Basin (Yoon and Hwang, 2009)
and schematic depositional model of the Janggi Basin (this study). In the Ulleung Basin, the lower part of the unit
I can be compared to the Janggi Conglomerate, whereas the upper part of the unit I can be correlated with the lower
part of the Seongdongri Formation, showing a wedge shape geometry. The lower part of unit II can be matched
with the upper part of the Seongdongri Formation with sheet-like geometry. Note the seismic reflectors extending

outside of the subbasins (arrows).



B 7hed] 22 dAZ A HE A SAkE o] o
A% Aow ShHETh HATe) S9 shEE of 10
m F7j9] 214 5igto] P 1 ARoA =
X873 9 A H2 o] LAJs1A Lrehd.
HHEke] 5.99] FRAZONE B4 517 |
HEo] PHET 1 AR 2 A2 P
EH 20| Uepdt) o)k sHlZur ol A
HREgage 2712 ols Bakede] @A4EA
CP LT B

7)okt A 5SSl SEo 2 JlHA 5
HZ0) S} 2Hasin] AZoA L WA, B2
AME 34 EHBo] LAF PFe wlrh
et A5 S RN E 7 FAee] Yol A
23} 52 7o) EHAL Wal Ao QT HHE
o) =7 WstE ulujgk WAl o= HEelE
AR B 5 A7) Sole} thEalgo] olgt B} 2}
W27o] ZolS o, Aol SAEI WA
2 BAG4 270 £0)wg ks ofs) W
4B 50| F7]o] Sole} gAA shte] EA|E
3 Azt A

71 BA = W7) ato] 94 A7)0l 943 Anke
o2 P45 L2EA T gut A5 Aow 1
At} 2, £2EA) HaiRo| ehajuf AL 28R 7

AdllAe Aol S A2A] YR 2

A sHJEEE] 22X AT Aol TEEA
I 2R FFLE 7PN SR F Aol et
< A FARSIT = T AR ek A2
SAdo] Foial AAFS Koo, H7|F o= e
gk ol2iRt M2 s W X 2 HAE
S dEo] BEsty ZAFAGS Ho= HF
Hol H7|F=E Hole AeS st fARI:
T3] ARAZ ] ALAdo] FEeh BAe] Wb
<= A, A8 3 skl nuske 4
2|5 AR Ak, BT Y] dEAdol &
A RE FREE A A F7EA B 57
o &2A50] FAA shte] AL ol AT &
AR3f HQITE.

Mz oft r

ZAe| 2

B e gumgxae)e) fuo g

a7 |2R MSals ARTziel S5l 307

A AL AT LY F A (= COAIFA%
TR WA Bho2 e ATL9)(GP2017-027).
EEAAE WOl 9% 14 oEe) A4t
A o]Z-§ HY VA TAE =T

REFERENCES

Anderson, R.Y. and Dean, W.E., 1988, Lacustrine varve
formation through time. Palacogeography, Palacoclimatology,
Palacoecology, 62, 215-235.

Bahk, J. and Chough, S., 1996, An interplay of syn-and in-
tereruption depositional processes: the lower part of the
Jangki Group (Miocene), SE Korea. Sedimentology,
43, 421-438.

Benvenuti, M., 2003, Facies analysis and tectonic sig-
nificance of lacustrine fan-deltaic successions in the
Pliocene-Pleistocene Mugello Basin, Central Italy.
Sedimentary Geology, 157, 197-234.

Boggs Jr, S., 2014, Principles of Sedimentology and
Stratigraphy, Pearson Education. United States of America,
560 p.

Branney, M.J. and Kokelaar, P., 2002, Pyroclastic density
currents and the sedimentation of ignimbrites. The
Geological Society London Memoir No. 27, 1-136.

Bridge, J.S., 2006, Fluvial Facies Models: Recent Developments.
In: Posamentier, H.W. and Walker, R.G. (Eds.), Facies
Models Revisited, Society for Sedimentary Geology,
Tulsa, Oklahoma, U.S.A., 85-170.

Busby, C.J. and Bassett, K.N., 2007, Volcanic facies archi-
tecture of an intra-arc strike-slip basin, Santa Rita Mountains,
Southern Arizona. Bulletin of Volcanology, 70, 85-103.

Cheon, Y.B., Son, M., Song, C.W., Kim, J.S. and Sohn,
YK., 2012, Geometry and kinematics of the Ocheon
Fault System along the boundary between the Miocene
Pohang and Janggi basins, SE Korea, and its tectonic
implications. Geosciences Journal, 16, 253-273.

Choi, H.I., 1986, Fluvial plain/lacustrine facies transition
in the Cretaceous Sindong Group, south coast of Korea.
Sedimentary Geology, 48, 295-320.

Collinson, J.D., 1996, Alluvial sediments. In: Reading, H.
G. (Ed.), Sedimentary Environments: Processes, Facies
and Stratigraphy, Blackwell Scientific, Oxford, 37-82.

Druitt, T., Calder, E., Cole, P., Hoblitt, R., Loughlin, S.,
Norton, G., Ritchie, L., Sparks, R. and Voight, B., 2002,
Small-volume, highly mobile pyroclastic flows formed
by rapid sedimentation from pyroclastic surges at
Soufriere Hills Volcano, Montserrat: an important vol-
canic hazard. Memoirs-Geological Society of London,
21, 263-280.

Fabbri, O., Charvet, J. and Fournier, M., 1996, Alternate



308 ZIM|3

senses of displacement along the Tsushima fault system
during the Neogene based on fracture analyses near the
western margin of the Japan Sea. Tectonophysics, 257,
275-295.

Fielding, C.R., 2006, Upper flow regime sheets, lenses and
scour fills: extending the range of architectural elements
for fluvial sediment bodies. Sedimentary Geology, 190,
227-240.

Fielding, C.R., Trueman, J.D. and Alexander, J., 2005,
Sharp-based, flood-dominated mouth bar sands from
the Burdekin river delta of Northeastern Australia: ex-
tending the spectrum of mouth-bar facies, geometry,
and stacking patterns. Journal of Sedimentary Research,
75, 55-66.

Fralick, P. and Zaniewski, K., 2012, Sedimentology of a
wet, pre-vegetation floodplain assemblage. Sedimentology,
59, 1030-1049.

Gabrielsen, R.H., Kyrkjebe, R., Faleide, J.1., Fjeldskaar,
W. and Kjennerud, T., 2015, The Cretaceous post-rift
basin configuration of the northern North Sea. Petroleum
Geoscience, 7, 137-154.

Gawthorpe, R.L. and Leeder, M.R., 2000, Tectono-sedi-
mentary evolution of active extensional basins. Basin
Research, 12, 195-218.

Geraint, O., Massimo, M. and Pedro, A., 2011, Recognising
triggers for soft-sediment deformation: current under-
standing and future directions. Sedimentary Geology,
235, 133-140.

Gerhard, E., 2000, Sedimentary Basins Evolution, Facies
and Sediment Budget. Springer, Germany, 792 p.

Ghazi, S. and Mountney, N.P., 2009, Facies and architec-
tural element analysis of a meandering fluvial succes-
sion: The Permian Warchha Sandstone, Salt Range,
Pakistan. Sedimentary Geology, 221, 99-126.

Ghosh, S. and Guchhait, S.K., 2013, Palacoenvironmental
significance of fluvial facies and archives of Late Quaternary
deposits in the floodplain of Damodar River, India.
Arabian Journal of Geosciences, 7, 4145-4161.

Gim, J.H., Jeong, J.O., Gihm, Y.S., Gu, H.C. and Sohn,
Y.K., 2016, Depositional environments and processes
of the subsurface dacitic volcaniclastic deposits in the
Miocene Janggi Basin, SE Korea. Journal of the Geological
Society of Korea, 52, 775-798 (in Korean with English
abstract).

Gruszka, B., 2007, The Pleistocene glaciolacustrine sedi-
ments in the Belchatow mine (central Poland): Endogenic
and exogenic controls. Sedimentary Geology, 193, 149-166.

Gu, H.C. and Hwang, 1.G., 2017, Depositional history of
the Janggi Conglomerate controlled by tectonic sub-
sidence, during the early stage of Janggi Basin evolution.
Journal of the Geological Society of Korea, 53, 221-240

o
©
[N

(in Korean with English abstract).

Gu, H.C., Gim, J.H. and Hwang, 1.G., 2018, Variation in
depositional environments controlled by tectonics and
volcanic activities in the lower part of the Seongdongri
Formation, Janggi Basin. Journal of the Geological
Society of Korea, 54, 21-46 (in Korean with English ab-
stract).

Hadlari, T., Rainbird, R.H. and Donaldson, J.A., 2006,
Alluvial, eolian and lacustrine sedimentology of a
Paleoproterozoic half-graben, Baker Lake Basin, Nunavut,
Canada. Sedimentary Geology, 190, 47-70.

Han, J.H., Kwak, Y.H., Son, J.D. and Son, B.K., 1987,
Tectonic evolution and depositional environments of
the Tertiary sedimentary basin, southeastern part of
Korea. Report KR-86-2-(B)-4, Korea Institute of Energy
and Resources, 109 p.

Hempton, M.R. and Dunne, L.A., 1984, Sedimentation in
pull-apart basins: active examples in eastern Turkey.
The Journal of Geology, 92, 513-530.

Jo, H.R., Rhee, C.W. and Chough, S.K., 1997, Distinctive
characteristics of a streamflow-dominated alluvial fan
deposit: Sanghori area, Kyongsang Basin (Early Cretaceous),
southeastern Korea. Sedimentary Geology, 110, 51-79.

Jolivet, L., Huchon, P., Brun, J.P., Le Pichon, X., Chamot-
Rooke, N. and Thomas, J.C., 1991, Arc deformation and
marginal basin opening: Japan Sea as a case study.
Journal of Geophysical Research: Solid Earth, 96,
4367-4384.

Jordt, H., Faleide, J.1., Bjerlykke, K. and Ibrahim, M.T.,
1995, Cenozoic sequence stratigraphy of the central and
northern North Sea Basin: tectonic development, sedi-
ment distribution and provenance areas. Marine and
Petroleum Geology, 12, 845-879.

Jung, S.H., Kim, M.C., Cho, H.S., Son, M. and Sohn, Y.K.,
2012, Basin fills and geological structures of the Miocene
Yangpo subbasin in the Janggi-myeon, Pohang, SE
Korea. Journal of the Geological Society of Korea, 48,
49-68 (in Korean with English abstract).

Keighley, D., Flint, S., Howell, J. and Moscariello, A.,
2003, Sequence stratigraphy in lacustrine basins: a
model for part of the Green River Formation (Eocene),
southwest Uinta Basin, Utah, USA. Journal of Sedimentary
Research, 73, 987-1006.

Kim, I.S., 1992, Origin and Tectonic Evolution of the East
Sea (Sea of Japan) and the Yangsan Fault System: A new
synthetic Interpretation. Journal of the Geological Society
of Korea, 28, 84-109 (in Korean with English abstract).

Kim, M.C., 2018, Characteristics of basin fills and struc-
tural evolution of the Early Miocene Janggi Basin, SE
Korea. Unpublished, Ph.D. Thesis, Pusan National
University, 229 p (in Korean with English abstract).



Kim, M.C., Gihm, Y.S., Son, E.Y., Son, M., Hwang, L.G.,
Shinn, Y.J. and Choi, H., 2015, Assessment of the poten-
tial for geological storage of CO2 based on structural
and sedimentologic characteristics in the Miocene
Janggi Basin. Journal of the Geological Society of
Korea, 51,253-271 (in Korean with English abstract).

Kim, M.C., Kim, J.S., Jung, S., Son, M. and Sohn, Y.K.,
2011, Classification and stratigraphy of the Miocene
basin fills in the northern area of the Janggi-myeon,
Pohang, SE Korea. Journal of the Geological Society
of Korea, 47, 585-612 (in Korean with English ab-
stract).

Kwon, C.W., Jeon, Y.M., Ki, J.S., Jeong, J.O. and Sohn,
Y.K., 2011, Eruption and depositional processes of the
Jeonchon tuff cone in the Miocene Eoil Basin, SE
Korea. Journal of the Geological Society of Korea, 47,
325-341 (in Korean with English abstract).

Lee, S.Y. and Hwang, 1.G., 2012, Vertical variation of sedi-
mentary facies and depositional environment in the core
section of the lower part of the Sindong Group, north-
western part of the Gyeongsang Basin. Journal of the
Geological Society of Korea, 48, 365-381 (in Korean
with English abstract).

Loughlin, S., Calder, E., Clarke, A., Cole, P., Luckett, R.,
Mangan, M., Pyle, D., Sparks, R., Voight, B. and Watts,
R., 2002, Pyroclastic flows and surges generated by the
25 June 1997 dome collapse, Soufri¢re Hills Volcano,
Montserrat. The Geological Society London, Memoir,
21, 191-209.

Mader, D., 1985, Braidplain, floodplain and playa lake, al-
luvial-fan, aeolian and palaeosol facies composing a di-
versified lithogenetical sequence in the permian and tri-
assic of south devon (England). In: Mader, D. (Ed.),
Aspects of Fluvial Sedimentation In the Lower Triassic
Buntsandstein of Europe, Springer, Berlin/Heidelberg/New
York/Tokey, 15-64.

Miall, A.D., 1977, A review of the braided-river deposi-
tional environment. Earth-Science Reviews, 13, 1-62.

Miall, A.D., 1996, The Geology of Fluvial Deposits.
Springer-Verlag, New York, 582 p.

Miall, A.D., 2000, Principles of Sedimentary Basin
Analysis. Springer, New York, 616 p.

Nichols, G., 2009, Sedimentology and Stratigraphy. John
Wiley & Sons, UK, 419 p.

Noda, A., 2013, Strike-slip basin-its configuration and
sedimentary facies. In: Itoh, Y. (Ed.), Mechanism of
Sedimentary Basin Formation-Multidisciplinary Approach
on Active Plate Margins, IntechOpen, 27-57.

Overeem, 1., Kroonenberg, S., Veldkamp, A., Groenesteijn,
K., Rusakov, G. and Svitoch, A., 2003, Small-scale
stratigraphy in a large ramp delta: recent and Holocene

a7 |2R MSals ARTziel S5l 309

sedimentation in the Volga delta, Caspian Sea. Sedimentary
Geology, 159, 133-157.

Park, Y.J., Yoo, D.G., Kang, N.K. and Yi, B.Y., 2019,
Origin and evolution of stacked cut-and-fill structures
on the southwestern margin of the Ulleung Basin, East
Sea (Japan Sea). Journal of Sedimentary Research, 89,
679-700.

Potter, P.E., Maynard, J.B. and Depetris, P.J., 2005, Mud
and Mudstones: Introduction and Overview. Springer
Science & Business Media, USA, 297 p.

Prosser, S., 1993, Rift-related linked depositional systems
and their seismic expression. In: Williams, G.D. and
Dobb, A. (Eds.), Geological Society, Special Publications,
71 - Tectonics and Seismic Sequence Stratigraphy,
London, 35-66.

Renaut, R.W. and Gierlowski-Kordesch, E.H., 2010, Lakes,
In: James, N.P. and Dalrymple, R.W. (Eds.), Facies
Models 4. Geological Association of Canada, 541-575.

Scherer, C.M.S., Goldberg, K. and Bardola, T., 2015,
Facies architecture and sequence stratigraphy of an early
post-rift fluvial succession, Aptian Barbalha Formation,
Araripe Basin, northeastern Brazil. Sedimentary Geology,
322, 43-62.

Shin, S.C., 2013, Revised fission-track ages and chro-
nostratigraphies of the Miocene basin-fill volcanics and
basements, SE Korea. The Journal of the Petrological
Society of Korea, 22, 83-115 (in Korean with English
abstract).

Sohn, Y.K., Ki, J.S., Jung, S., Kim, M.C., Cho, H. and Son,
M., 2013, Synvolcanic and syntectonic sedimentation
of the mixed volcaniclastic-epiclastic succession in the
Miocene Janggi Basin, SE Korea. Sedimentary Geology,
288, 40-59.

Sohn, Y.K., Park, K.H. and Yoon, S.H., 2008, Primary ver-
sus secondary and subaerial versus submarine hydro-
volcanic deposits in the subsurface of Jeju Island,
Korea. Sedimentology, 55, 899-924.

Son, M., Kim, J.S., Chong, H.Y., Lee, Y.H. and Kim, L.S.,
2007, Characteristics of the Cenozoic crustal deforma-
tion in SE Korea and their tectonic implications. The
Korean Journal of Petroleum Geology, 13, 1-16 (in
Korean with English abstract).

Son, M., Kim, S.H., Kim, J.S. and Kim, L.S., 2009, Age and
Structural Origin of the Tertiary Churyeong Breccia in
the Gyeongju City, Korea. Petroleum Society of Korea,
18, 137-151 (in Korean with English abstract).

Son, M., Song, C.W., Kim, M.C., Cheon, Y., Cho, H. and
Sohn, Y.K., 2015, Miocene tectonic evolution of the ba-
sins and fault systems, SE Korea: dextral, simple shear
during the East Sea (Sea of Japan) opening. Journal of
the Geological Society, 172, 664-680.



310 ZIM|3

Son, M., Song, C.W., Kim, M.C., Cheon, Y., Jung, S., Cho,
H., Kim, H.G., Kim, J.S. and Sohn, Y.K., 2013, Miocene
crustal deformation, basin development, and tectonic
implication in the southeastern Korean Peninsula.
Journal of the Geological Society of Korea, 49, 93-118
(in Korean with English abstract).

Sylvester, A.G., 1988, Strike-slip faults. Geological Society
of America Bulletin, 100, 1666-1703.

Talling, P.J., Masson, D.G., Sumner, E.J. and Malgesini,
G., 2012, Subaqueous sediment density flows: deposi-
tional processes and deposit types. Sedimentology, 59,
1937-2003.

Todd, S.P., 1989, Stream-driven, high-density gravelly
traction carpets: possible deposits in the Trabeg Conglomerate
Formation, SW Ireland and some theoretical consid-
erations of their origin. Sedimentology, 36, 513-530.

Tiirkmen, 1., Aksoy, E. and Tasgin, C.K., 2007, Alluvial
and lacustrine facies in an extensional basin: The
Miocene of Malatya basin, eastern Turkey. Journal of
Asian Earth Sciences, 30, 181-198.

Wijnhoven, S., Thonon, I., Velde, G.V.D., Leuven, R.,
Zorn, M., Eijsackers, H. and Smits, T., 2006, The impact
of bioturbation by Small mammals on heavy metal re-
distribution in an embanked floodplain of the river
rhine. Water, Air, and Soil Pollution, 177, 183-210.

Yoon, B.S. and Hwang, 1.G., 2009, Tectonics and related
depositional pattern in the SW margin of Ulleung Basin.
Journal of the Geological Society of Korea, 45, 311-329
(in Korean with English abstract).

Yoon, S., 1989, Tertiary stratigraphy of the southern Korean
Peninsula. Proceedings International Symposium on
Pacific Neogene Continental and Marine events, Seoul,
195-207.

Yoon, S., 1997, Miocene-Pleistocene volcanism and tec-
tonics in southern Korea and their relationship to the
opening of the Japan Sea. Tectonophysics, 281, 53-70.

Yoon, S.H. and Chough, S.K., 1995, Regional strike slip
in the eastern continental margin of Korea and its tec-
tonic implications for the evolution of Ulleung Basin,
East Sea (Sea of Japan). Geological Society of America
Bulletin, 107, 83-97.

Yoon, S.H., Sohn, Y.K. and Chough, S.K., 2014, Tectonic,
sedimentary, and volcanic evolution of a back-arc basin
in the East Sea (Sea of Japan). Marine Geology, 352,
70-88.

Received : Janurary 6, 2020
Revised : February 19, 2020
Accepted : February 28, 2020



	구조운동 및 화산활동에 의해 조절되는 장기분지 성동리층 상부구간의 퇴적사
	요약
	ABSTRACT
	1. 서언
	2. 지질개요
	3. 퇴적상 및 상조합 기재 및 해석
	4. 퇴적 단위 구분 및 퇴적환경 해석
	5. 토의
	6. 결론
	REFERENCES


