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HyunHo Yoon and SeungSoo Chun, 2019, Rapid shift of surface sedimentary facies and its depositional mech-
anism in the macrotidal wave-dominated Sinduri Bay, west coast of Korea. Journal of the Geological
Society of Korea. v. 55, no. 3, p. 257-276

ABSTRACT: Wave-dominated sandflat and tidal beach formed in the north of Sinduri Bay, Tacan Peninsula of
Korea have a nearly straight shoreline, which consist of very well sorted medium to fine sand in surface sediment.
Three to four lines of swash bar, which are parallel to the coastline and continuously migrating landward and, play
the most important role in the formation of the sandflat. Parallel lamination and wave-ripple cross lamination are
predominantly preserved sedimentary structures in short cores. The embayed area of the south of the bay consists
mostly of mud in surface sediment, showing a gradual decrease in sand content from the entrance to the bay-head
area. A typical transition from mixed-flat to mud-flat facies occurs in this embayed intertidal flat area. The mud
flat is very gentle in slope with slight concave-up profile and shows a dominant bioturbated mud facies (Facies
Mb) in its vertical facies. The coastal environment of Sinduri Bay has been recognized as one of the macrotidal
wave-dominated beach in the west coast of the Korea. However, it has the sedimentological characteristics which
both wave-dominated (sand flat and tidal beach) and tide-dominated (mud flat) coasts occur very closely within
a small single geomorphological unit. The co-occurrence of sub-environments having different surface and vertical
facies and geologic character in such a single geomorphological unit can be indicative of one of characteristics
in the macrotidal open-coast depositional environment. This may be the combined result of geomorphologic
characteristic, supply of suspended sediment and hydrodynamic condition.
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ahAl ko] Mg 2ol polat HHE FaTe] W
7} 3] 0] ket x| 28 (basinal processes) it
£ AT Seist o= b B H23
oj2kal & 4= Itk (Reineck and Singh, 1980; Davies,
1985; Reading and Collinson, 1996). o] B35t A
dES HA ERSH] H8 HR g e s Fa
gk 9l g, 243 HAE IEEE 7L R
Az trolofigio 2 HAIGH AQME|H e o] B
7} AX = o] Z-8=31 QItkBoyd ef al., 1992, 2006;
Harris et al., 2002). 234 ALAEH o] Gl 7w
P At 2ol M= A B4, AEA a9l
3} 20| Jao] o3 w2 RO A 2] B]go]
e ket dAokE e 548 Relth(Yang
and Chun, 2001; Chun and Yang, 2004; Yang et
al., 2005; Fan, 2013).

SHEE A fRtofA] 7]Ed] g A=A
of Igt AFE2 T2 WA F o st we
gk 27 S0l A B 2-gat sk EAJof ¢
3t A7 F2 AP JcHChun et al., 1992; Lee
et al., 1994; Chang and Choi, 1998; Chang ef al.,
1999). & Ato] WEH 27 E A 2Eof A
Fe] Ago] HuHHA Z&7]| ol YIX|3 A
aj¢te] 544 A-ZY A7l D T3] w3t w
2 el Ha4a Hage) ARusl B
H e H(Ryu et al., 1997, 2004b; Yang and Chun,
2001; Ryu, 2003; Baek and Chun, 2004; Yang et al.,
2005, 2007; Hong et al., 2017), 1% 5.9} G35
T 27 F QJsiE N A4S Hol= At
o 1] 27} m}ee] Ajel ofif 2] 7)) Wik
o ofs ekt BAahy Sqge] Bt A7t
Z& 9 vt Qlti(Yang and Chun, 2001; Yang et al.,
2005, 2006). AJ3IeFe] Tketg-A] Bo] Bt ATFS
o 72 B2HHE JERA U Agdus] ws
$HE Falo] H17]7, Ads), B4E 0% 5
2 AFSAHChu et al., 1996; Oh and Kum,
1998; Ryu et al., 2004a; So et al., 2009; Kang et al.,
2015).
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TaEE UEY BAE o] Mie AlRtEE= 4
< HRIch Bz o] Ak gk o] AsiE 21H
d23lo] 2t 2 Yol e E7-5ka w949 g
2 2} QA7 F 3t gt AT TR
AA A o= ghdetgof| &3t HMF 2l thz2t A
QFo gt 9he} A RI}F EAZ Qs 2 7HHE o] §lof
- 9A| B 27 -2 R-ARE A AF O] 9t
2 YA o] 277} shute] BT viof Wg
sto] U= 48 Bt o] A Hof B3t 7]&
o] AFEL F2 38l e vi5o) 25k T4
Aol 24€ Bl 77k AE o (Hong
et al., 2010; Shin and Seo, 2014), 31 AH o] =3}
o X F9] RZEHE 29 A% =3 = vt 9l
THOh and Kim, 1999; Kim et al., 2002). 212} ¥
R0z shie] Hrkelel AF v Aol A |
2o o] 53} 2L BaARo] T Asle
A7} REsg o, Ad W] e HH e
BE AL Selstun she A7t gl et
A o] e AFE T shte] HHTeIRA B
285 o|sfaha ol 2A} B0l eshe Hake
A AQtE]H g of| st EEstaA} gt

2. 97X

BhehE ] A% gltel] 91X)she Al whe ¢
9] Zo of 4 kmo] 1 Zo|77 k] B4 Yo
2 478 71 2 2] Fele] Wl gelst. o)
QP HEALEE HO = vk e sheba
o] Lhehte] o] 2otz Aasle] ko= 3
ofe] W) kel Shetil 7l A go) wrerict
(TY 1). B Y79 /O R w2 Ho] £t
o] W20) G §IlR o] SRl H) +40] oF 6
mol 0|2 FR42IE YRR FUHe] S
2E ofd e oI v Gl slere
7H A1) A g ek vl shore] 24t
ol Slob S whet WA Y WAE AT
AT} ALE] Qow, FRA s B A
Fajere] | ZO 2 Al 4 k] F& 7pE oo
A7 GAEo] SIk. ole Zee] 25t s
= gote] Felel U vl 2 e o
Foll PP 2P2E T shebalel W2A
7 Ao A&H 02 Gl SRS ZATHA
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Fig. 1. Location map of sampling positions and survey lines for the sedimentological research in Sinduri Bay which
locates on the west coast of the Taean Peninsula, Korea. The bay shows characteristically a wide NW-SE entrance
and the narrow funnel shape of small embayment area.
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Fig. 2. a) Location map of the study area with measurement positions of wave and tide data. b) Time series of wave
height at Dukjuk Island in 2008 (black dots, significant wave height; red dots, maximum wave height). ¢) Tidal
elevation at Anheung during the 2008~2009: H.-W.O.S.T, high water of spring tide; H.W.O.N.T, high water of neap
tide; L.W.O.N.T, low water of neap tide; L.W.O.S.T, low water of spring tide.
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Fig. 3. General views of coast and sedimentary facies on the Sinduri Bay. a) Satellite image of the Sinduri Bay.
b) Swash bars formed on the open coast wave-dominated sand flat. ¢c) Upper back-spit tidal flat and lower mud flat
surface feature separated by transition area formed on the western corner (spit) of sand flat. d) Highly bioturbated
mud flat developed on inner part of the bay. ¢) Representative features of the wave-dominated sand flat, tidal beach
and sand dune occurred in the northern part of the bay. f) Angular and very coarse gravels, sands and shell fragments
occurred in the uppermost part of mud flat located in the southern inner bay. 15 cm ruler (black arrow) for scale.
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Fig. 4. Cross profiles along the survey lines measured in August 2008 and February 2009. For the location of transect
lines, see Fig. 1. Approx. H.H.W., approximate highest high water; M.H.W.L., mean high water level; M.S.L., mean

sea level; M.L.W.L., mean low water level.



ohit Mafietel CHEAL m-2M tlF2| TofM 2EE = 52t EEEMY Mol BN 4 263

(dune)= Z0] 50~70 cmo|H #o|= 10~15 cmE
7HATh AR AF (lee side) o] AR} BFChaF
APH (stoss side) Q] AARE T G35t A7) 2759}
gl o3l sfetEaRe st o] F st = 29
Al¥H(swash bar) 2 4 €t EZof $]X|3 SA0]
A= 2~370, F&ol AT SA A= 3~470Y] &
AR HEETH(H 4). $A7 13l 23R
O] AL o FelAIH, Bt A=A = HEkt
aopsht F3-0f Yehh= F3ig E40I3ld A4
Alute] o] mjofsto] X 7] &Ho] AASHA Eof
S thilof] ZFxAlof #30] aft¢S(wave ripple)
° 2 g3ich

g5 R F2p2E AR 55 A
stute] S (Transect O) 3 25 o &2z A%
Aboll ThE dhte] A (Transect D) A X613
tHaE 1). 34 C= d8AZ7F 2F 500 mo]= 3
A olA 300 m7HA| 9] A=} oF 1.3° 2 etst
™ 300~500 m7FA]= 2F 0.05°2] AAIZ 72 HY
SITHLE 4). 59 BAMEE 7 B3 FHE
HIth o] J% AARE Hole A% A (spit)
o] Z o = Foke] FAJARTol o]0 A, BHEo] &
et Ak 9 i el Wgste Y 2009 o
Folt(1d 4). 34 D& 2527 A=zt
850 mo| ™, ZA| 9] Bt A= 0.04°2 A o] HF s}
o FA3 FARS] ¥BlE Ho|= 7to|u XY 7| &
< WA geth St e 2 7E 500 m HofXl
A e A2 2RASE0] Bt F2pRoA
278 227t BEET 292 A= dig 2
o B2 A4E HEAZE YA 270 ARl ¢l
Hon o5 2524 ek ko v
FEHE 2ok

51 ESENEC &4

T 5359 Abd 270d= 95% ol SE-AIY
w2 LR okzkel 29 mefr}h Z3be s 27t
o Jlt}. =29 7} YEhhs Fi2 F2 o954l
7190 AREE] E(trough) o HAE T Bt P ees &
Zo]| YX|3F A oA 2~2.5 @, GZofA] 2.3~2.9 ()
2 BZ&(Transect A)REt} FZ&(Transect B)o] § A
o, SA AoAl= YeiiFo= v m]ofgt Al

J3 o] Yepdth Egt AAH o2 AL R} of
S AgsiA = EALS Bk EExIA-S gels}
7] I3t S| AETHL 25 Goj|A] HWZES Hol=th
2= (unimodal) 9] BAFFE|E ERItH( T 5).

E52 03~0.6 02 wj ¢ FSoty EZHETE
Zo| OF7t o ¥o3t g Bt st} =3
ko 2= ST HPAS HolR gon A
o2% & s BEEA gt dEe AAH
° 2 3.6~0.3 O71A] thFsHA Vel o 3 o]
Hrt 39 dmof 77k Aol EAo|tt. BE&Z Rt
= JEA 29 d=2 297 A=7t AsHA U
ER oLt sfiohd it LR e 2] AL ER
g3}t

S4 CojlA T YFREA A= AH EZEo]
SAleH The] WSS Ud EFEo] AI3A|
= S Bt} E3 FjtioA 2pE WEFe
2 Y& gFEo| Asit) s|AETade vehd
YE o] BE T2 250 m A A7 = 2.5 @A &
HIZEE Kol 9 E9 ko] YehtA|TE 250 m
AREE = 2 AEQ gheFo| I3} S718ke H
o] Uehr 9 0 nlRtke] HEL 3efo] F7HES
HojZoh A&9] 27td(Transect D)= & Y
2 - E0] SASHA T 2R vgFo 2 ALY E| A
9] gFo] F7kske AFE Btk §2) B2
= 7o X o AY 2 Y u Fo] YA =
ol oA vepdth (2 5).

&9 vl R 53(Transect )2 Ft Y=
HH712.1~5.0 92 H =2 VeERH XS (Transect
D)2 25~7.5 @9 Y2 vehdth 55 A% o
B4 #3EHEY AU 2R WEFOR 21
@ oA 5.0 D= MH3lsh= Fe Btk A5 A
SrolA = sfietiol 242 ko s Heff EXE
9] gHeFo] F7Ihol whet B A =7t STk AR
2 2t}

5= Aol 252 FA0l 05~2.3 02 ¥
A= Yehd siAlolE 05~34 02] HHE H2l
ot £39] =+ At FZollA 05~1.0 9= H]
WA F5e HIS Ho|m 350 m X Fof|A 34 0=
£a0] EFSith o] 24 WO R A YT
gt £5(2.0 0) 2.2 ¥zttt Aol = £5-2 SA 7
oA 7P Fsshe FHEROA 7 ERFA|
H oA 252 WO 2 FF A= HFS Hol=




264

Mo
o

o], AL vlal AAH o2 EFG=rt Fog EAS
Helth A& AQtollA EF2 Aol 1.7~3.6 @
7HA| eheFsHA Uehdth 242 ko] vla sfet
Al Hekol A o] Ego] T Bt Holm I Hel
e Aol T thFet 2719 d50] 4o A
Ueh}y] if £ 2 fhEt A3 v wsle o
ofl= &gl Akol7F A9 glow At Q1R H
A g9 5).

52 gkl 4 319 FEE 0 mE Alelshas
& = HRlth 0 mojA 9 == -1.1 Po|H
100 m A Ae|A] 35 02 =L ko] =2 Ho|n] =
2 =HgFQ1 500 mof|A] 0.8 D=2 Al 22| (fine tail)
o) AL T Y Btk SAE sHAs v mat
o ARH o2 Go| 9wrt SAg HFaFo 2 Waket
oh 0 m B304 34 02 71 e 89 e 1

Transect-A Transect-B

2008/08

2009/02 [*°
30 —
20 —{450m

10 —

40 —
30 —

fol

#7 Transect-C |,
15 — \ ' o

rx
ol
4>

o]} 200 mol|A] 2.9 P2 71 & 9] Zh2 e
Htt 500 mojl A= -0.5 @2 thA] 2 EE](coarse
tail) & 7HA= YAHEEZFEH R Wit A S At
A Q= SRR A 20 HeF Holm 252
o ool =S Holk Faol ehith(ad
5). sHAI} FA Ato]] & ¥izh= TEER] gkont
ul ahAlel] 2ol et ek Aol 2
Ao vehith SARASS 2o ool AT
< Hole o]f iRt F Ao oet 23 HE50]

270 A3 FE7] Ee 2 dgEnh

52 E&SME0| T EE
w9 B2 gL uhrhgaelq o 3

ol fadhs S4S Holn Wifj2 Ui HHE2
BieRggrol A B Yo =, sh 27T A A

Transect-D

20 —

400 m
10 —| i

350m

300m |

250 m

Frequency (%)

200 m

150m | 150 m |

100 m

‘
50 m |
3 !
i Om : | i
! |
N
4 2 o 0 51//2/ 0 /2/'4 6//8/ 10 ;\1//2/ 0é/2,/'4 6//8' 10
ROaNe) Sfﬁ ) <7’ 0\/@/ %,ég’/ “o‘\\ Q\Qﬁ 0‘?/4/ %@9’/ %\\‘ O\rb*

Particle size (phi)
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Fig. 9. Representative can-core epoxy peels and sketches of lower, middle and upper intertidal flats along the survey
line A and, B, C, D. Sw, wave-ripple cross laminated sand; Scl, landward cross-laminated sand; Sp, parallel laminated
sand; Sm, massive sand; Sct, trough cross-laminated sand; Sb, bioturbated sand; S/Md, disorganized sand/mud,
Mb, bioturbated mud; Mh, homogeneous mud; and Scsh, shell-rich cross laminated sand.
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Table 1. Classification of sedimentary facies based on the observation of can-core peels.

Interpretations

oscillation motion by wave

rapid settling due to strong wave ac-
tion, strong tidal current or slump-
ing of lower part of tidal channel

upper-flow regime, plane bed formed
by storm surges

migration of 3D current ripple

low energy condition on the sand flat

migration of swash bar

storm bed

intense bioturbation on the mixed
flat after deposition or on distal
back-barrier deposit by overwash

rapid deposition on proximal back-
barrier area by overwash process
(very high tide or weak storms)

suspension settling under low sus-
pended sediment supply or in the
very calm inner upper tidal flat

Facies Facies Descriptions
code
Sw wave ripple  medium to fine sand, a longitudinal compounded
cross-laminated ripple mark, undulated lower boundary, irregu-
Sand lar bounding surface, bundle-wise up-building,
chevron structure
Sm massive Sand medium to fine sand, poorly sorted, massive (15
~ 25 mm thickness), burrow, parallel lamina in
lower part with curved lower boundary, upper
boundary is generally transitional
Sp parallel-lamin coarse to fine sand, parallel lamina (> 0.5 mm)
ated Sand  undulatory lamina of lower angle and inside ero-
sion surface. alternating layer of slightly differ-
ent grain size,
Sct trough medium to fine sand, thickness > 30 mm, cross
cross-laminate laminated beds with concave downlap on asym-
d Sand metric curved bounding surfaces,
Sb bioturbated  fine sand, lack of primary sedimentary struc-
Sand tures, deformed or laminae are curved and shift-
ed by biogenic activities, thickness is very varia-
ble (20 ~ 250 mm)
Sc-1 landward cross-bedded coarse to medium sand, size-sort-
cross-bedded ed, normal graded, thickness > 50 mm
Sand
Scsh  shell-rich cross low angle cross-stratified medium to fine sand,
bedded Sand  size-sorted, consist of granule to sandy size shell
fragments, imbricated and concave-up
S/Mb bioturbated  poorly sorted, muddy sand and sandy mud, rarely
Sand/Mud  with shell fragments, burrows and biogenic es-
cape structures are abundant. primary structures
are deformed
S/Md  disorganized disorganized, poorly sorted sand and muddy
Sand/Mud  sediment, irregular bounding surface, absence of
visible unit contacts
Mb bioturbated  mud layer including abundant burrows. very fine
Mud and thin parallel lamination
Mh homogeneous diffused mixture of unsorted mud, including
Mud abundant burrow without developed primary

structure

rapid settling of suspended mud or
intense bioturbation under low sus-
pended sediment supply

7.1.2 ZAe] A} E|AXHFacies Sm: Massive sand)
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island)o] EA5}7] gfot A& Y+ FEo =3t
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7} FE8ALE 98] 231 (Baek and Chun, 2004),
= 27H))(Chun and Yang, 2004; Yang et al., 2005)
% /N8 27| (open-coast tidal flat) 2 &7 &
SE ALE 2IEREY 93} @] Flst
o} gEbol|l A B F3EHE0] A Wil ¢
T 2Ae) 242 ZHoN o] Hskuch 2520l
2 FEQ v 71} Sell A A Al7]ell I A 2
£o| LABIAH BESEHFES 2HHA=ELS 2
STH(Ryu, 2003). o]9} HIT) = 72 ute] 2
E2 AL A7)0l YRRl ARt 2R = A
o] Uehd & vk o= Ald A3t 1A =R] oF
= Ao =2 BEQtHSong et al., 1983). A3figto]
sl TS =2 I E 49 f1A9 FH,
W] who] Fejo whah ohekdt BA d4ds Hol
I glom At A9 v Yo Ud 27t E
A& &0l YA 2 v H A 2kt
FrARE E44 HRltt 2 ¢l-toll vls) vt &7t
F& EAS Hol AT ot FysHA W= A
270 W 2l w50 F4 ARE7E AT

o2 ke TES PyshEA Te] Fof Buos
o] shepe] g hzat ok ajeba wjFe] =
= Aol BA L] ggoluv Bk 22 o]l
Yz 2ol eE == %7} o Zom giiie
E| & 2p-go] 27AEol Y3l WY sH= AR 4
HrH (2™ 10). o]t 22 50l "ot w2 A&
e 11 o] i Fxof Oz BEgE o] U
Efb= A EFEo] mi¢ B2 o] AT 7%t
A &= o] MY H 2 A XAl gttt

A7 T A o] 23] B2 &9 oF FekS uof
517] fJste] ElZE0) JER AU (BAYE, 1,
Y= 5)E ol-83sto] EHEY] olF B FAs=
" (Gao and Collins, 1992) o]-85}¢tt. o] Wy
< B H 89 o]t 7| &o] theFstaL Bt A
ool A-gstr|oll= F27h AR A E9] =7t
ZYstaL sf~9] 2-50] Bl A Tt 2| oA o]
TS Fst= et o= gEA ok
ESFAHE T YA EAEL] R o] dolste g
£02 oFak Ud H42) 49 duau
o) F7HH BEPAFOZ o5 Tolay] ol 2
R R EX S CESL NER
AR e T4 ol A8 JEvt xgsta
42 2193} s 28] LA weale] o

o of

I

)

WS 285170 Agsitt. &4 2= AR &
33} B|A] ATt B4 04 Sl A} vwE o
Aok A o2 AzbETh T g2 5449 kA
ulg 0] Zhg-o] LR AL 2 A E=t, E|ZE0]
QAT FERt RFO = o] FHhL S-S HolF
] T4 FAFZOA SAREe 29 ol 5/do] F
SHA| e A3 ST g3t 242 Q12
A 2pRA St WFe g ool & A
° 2 et EFHEY o]F0] 259 54 &5l 9
o WAt Q32 Rt v, AZE
B A= AEo] A HEA 9 YRz o]F4
o] Zopd A o= Aitd At de] oS Y X
o|o] Uehtz| gom 23] o|F WE S 27]7}
FolE 275 HoEt) o] A= AE gt
o x| o3 M Ajo] LAt B o= W3ts)
HA P o e AREHEY E4
o] HtgH Aoz wEw, ojo} o] 494 &
AolAE BAE olF A A0S &85t 9L
o} 7|e Az fe] AZo] Wag A o= Yz

2| A3l Aol o] Aol w= SRl-ARE 2
29 Aol YA E= AFE 277t ke $
7ol &l ¥ 9 vl Qtk(Chang et al., 2016). SA]
Aoz AN 27 EHF flof| sHl-A A2
o] F98l= AR dBA glom AR Ful-At
T EAS9] G4 Al7]= 2R 4,000 o] HHE FAH
Ao 2 BuEQr} 0]e} T2 A AT FjHO|
Feohe 2t 22} 24 Sstol| A 271 o] Wrgo]
Ao oF 4,000 A o] = st FZof =t
Zol A g2 o] Wdstr] AIARS= AIA
Stk whabA, T 712) 23+ (sub-environments) 7t
O] SA12 TAC B/ Al7]of T A= T A
afetel XY B4 e EF GARE olsh= b
oA T2 =7 E Aotk

9.4 E

SHEE A sfote] glehibz o) 9251 A1%g] vt
2 jlofl AgEe] glod A7rt | 27| ¥
glo] Tlx|Fo|ct. AlFa] ko] REEHES Bx
£ oA v YRz Ax AR EFS B
of AF A Aot 7o) BEZ A HolA|gl, ]
Fotd, FSEFE] EA, EFYshie] EAJo| 9
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