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Sedimentologic Characteristics of the Erosional Coast in the
Tide-dominated Environment

Jae-Kyung Oh*. Byung-Chul Kum
Department of Ocean Science, Inha University, Inchon 402-751, Korea

Abstract : Based on previous investigations of aerial photographs and topographical surveys, this study focuses on the
sedimentologic features of the Daebudo area including sedimentation processes, sedimentary facies and hydrologic
conditions of the erosional coast. A total of 137 surface sediments and one core (by hand auger) sediment were obtained
to interpret the depositional environment of the erosional coast in the macro-tidal coast. Surface sediments are distributed
from sandy gravel (sG) to silt (Z). Textural parameters are characterized not only by coarse, poorly sorted, positive
skewed and multi-modal distribution in the supra-tidal flat, but also finer, relatively well-sorted, symmetric distribution in
the intertidal flat. According to the C/M diagram, sediment transport modes of study area are characterized by the mixed
mode of suspension and bedload in the upper-, middle-tidal flat and by uniform suspension in the lower-tidal flat due to
tidal effect. Vertical sediment distribution of the core, collected near shoreline, shows coarsening-upward, poorly sorted
pattern by the input of detritus resulting from coastal erosion. Considering the sedimentological features of the study area,
it appears to be composed of a coastal zone changed by not only artificial reclamation, but also by natural processes such
as strong wave action due to typhoons and storms during high water level and long/short-term sea level rising. As a
result, tide-dominated erosional coasts show that the shore is affected by local, temporal and hydrological conditions near
high tide level and that the intertidal flat is represented by a general tide-dominated sedimentary environment.

Keywords - erosional coast, depositional environment, artificial process, natural process

2 % AR AY2F F 7|8y dTARE 7o s AAY Aoe) Ry 27 xddA A4 HA
3 548 98] sl BFEAE 1377 2 Ul Zo} HAES AFsl EAsnh. 24 x9S wire
F Al st 249 Qs HAEeld SAEHEST A4 M FUEE AY HA Bl EHs]e] Bakst B,
¥ A=, dR=)E YRR E4FH0E ety Jlon F2 wholgoz gutsle] X\ o), wh, A
RO, R0, PR kA s Ml dehe dutded EQF nrRE g2 Z24E 2R
Aoz BHEr F5i 4] dEE JRZ Utk 24 23 £3ER] 98 oA EAlo] ojaiA HolBg
(graded suspension)e} A|4A E-f-(uniform suspension)ell a4 9wt EF W}, E3 FopXEE Akzdsin BF
E7F EFEiAE ole $A7]9e] AE HAE] fso] Uehd ZAos wAntEn d7AYL A9d a9l 2
A 20 24 Tz A HES FF a8l A7) 5 A 93 73 gl o Aadd 249 Ao
2 7450l dor st B girk. aHEE 23} FAAge ubrAle] seke] XA, A7k, SE)sty A
ol ofair Faks wom 27 A YL Autyel 7l gHHAL Bl
FR0{ : A HA437, A9F g, AAF Ae

*Corresponding author: jkoh@inha.ac.kr



566 oni-3uE
M OB

SIS AR T3} AQhe R dhred x7M)
o] wgso] e B Folg stz o
FoJx Ao (Wells et al, 1990; Alexander et al.,
1991), A7) sl HE L ANTZLF T
BEAL o3t B3 HHES Jepl
o dytdog Ak HAEY 719, FEE, 51
Y 2A@EH, 97 283 AFH P wetA
HAE 545 HHHe] AGF, AHoE B
HStE Ho|x §it} 53] e ASHeE 24
o] FES ¥ glon FF, HEH e Fuds
o o8 & FIe T Qv T3 AAAH 805
AN Gl N AgAGL H3 HH @
do] WAEI olo] WE oy 7B EA7} ob7]E
2 Y AFork

A ok g A7 2AR= 27, &7, &
5% A= Hol Xy Adejelx, Aty HHzt
48 TS HHIAS o= Ao itk
A7, 1986, 1989, 1995; F=FadAT4, 1989,
1990, 1991; A7, AA%E, 1991; 2474, 37,
1991; A5Y 9], 1993; A7 9], 1994; Shin et
al, 1995; A4, f+4. 1997; A58 9, 1998;
A7, F9E, 1998). 23U BA g2 s+d
e g 719 eEs ALEY ZFe o8
A Be s wky glon 7Mige] FyHow
FE AL o] T2 ATHAZ AFHZ 9
o =3 S5 e B2 IFE FEiAM ASE
A ds" Zog BIET les(IPCC, 1995 &
), 1999; oA 9], 1999), oA Rl A
A&HegZ 2 A7 d4dst H3 YAR F=
2dg ¢ A7 =S X AA et
2 AQte] HAzgst 5@ g e AR
3, HRE1998)F FAAZ 2(1999) Yelle AT+
A &G Aol wiEhY, B Ate 2494
71 AAEMAFE) A G At e EF
2, A2 HH712L HEtL B e H
240 548 Hla, dFsle] AF dgEE »A
S A% A5E AFgshs Ro] FF ol

Q17|

XY % X

ATAGe dFEd H¥E T 1262610~

o
o
T
s}
a
o~
o
=
3} . L.
;&
X & Tide gauge mooring stationy
1] 400 m f X Hand auger
)
126 35.4' 126 36' 126 36.6'

Fig. 1. Map of stdy area showing locations of surface
sediments, hand auger sampling and tide gauge mooring station.
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Fig. 2. Monthly average frequency and percent of typhoon,
which had affected to the Kore, observed from 1904 to
1983.
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Fig. 3. Tidal range measured at the dyke “Tando” (A) and tidal currents velocity and direction arround study area (B) after Jang

(1983).
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Fig. 4. Schematic section across study area, showing sampling stations in each level (Bank, Line 00~20) and terminology of the

various geomorphic units of tidal profile.
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Fig. 5. Spatial distribution of each sediment content (A: sand (%), B: silt (%), C: clay (%)).
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Fig. 6. Spatial distribution of textural parameters of surface sediments (A: Mean (phi), B: Sorting (phi), C: Skewness).

18.54%) 59 Th¥3t BEE HolT QckFig. 5). A
Zre] I ¥ GRS F ol &
AsHAl Yeptal AR, 35 233 3 2764
0.5% ©l3te E¥ata Jdt. Rale 24N 80%
oldel ¥IEE RHo|x itk B o] EAigke
E 295 Zhdhe A Holx glom AR =
ZfellA} et 2R ZE 2Er) Zulele Q)
tHFig. 5A). AEFFE ExZM =4 veiz
Jom R A8 hdle HeE Ry ¢l
THFig. 5B). AEFTHLS AEg ] E¥ol S
o} E5ZoT ALE 7l AL Holyw
ATHFig. 5C). AT Eele s} sz 25
5 woRRL glen HES HEE EAxdeN &
X R S asle A%ES ez Aok
AR S Srdel osix RS E we} AulFoz
AoAA B3-S JeR) ok

HEEXE =AM IUN 22
SEAEY 2 E¥ = g3 7

LrRlT(Mz): AAFHOE ~147-60508 EIE
Hol it siokd He Azt =zl Qs
AHHLE ZHT 00 olate] HHE] EAlst 3
o Zrld A% A9 A 9H W HIEL 50
olde] M¥3 HHES Ho|x glon vy =
HAZSFE 340)] HHoE o YT HIE
2 4] Sloh g8 Fom A4E Hadx ¥
ph BEld 5L Ho|x A ¥AU AHoz
A% 2 Hoe s 27 o 2Ysith
A 2 S 200E FE 4509 BRI
Ho|X glom gt A BAxdEr: BF
Aol JHer o zHTE Holx SUrk(Fig.
6A).

HEE(So): AAEEE 033~2450, very well



570 oxiz - 3

sortedlA] very poorly sorted®] #¥& HolaL Qlth.

st e Az 2 fsix Bi=rt 2P

ez Jde ¥ ElR AE diAE
moderately sorted®] ¥-XE Ho|i Qo] FFEI &

AL ok 2L ARG EXF] 555

B2oy Audez Bgmrsb vA veptx ot

(Fig. 6B). :

A (Sk): A== -0.62~058¢] HAE TR A
strongly coarse-skewed®l|A] strongly fine-skewed
OeFst BEE Ho|n ot WY EFE A9
29 g Holx ged oA At 27
ool &3k AGol7} Wil v AFErt

Aoz sz $74S Holi Sle vhd, BA

A 3 o8 Zoz A4E ¥ H=& Yehlx
slchFig. 60).

HMZ(K): HEE 074~3389 HAS vepid
platykurticol A extremely leptokurtic®] #XE Ho]

3 Qioh g BRI HolR] ok=t)

> qlo o &

FR|o| YU
EFYAE U5 YRl

(Fig. 7).

= s

&
=

Hadze BExe] FaAWANN Fad=e o

BE 3500 &3AY EFEE W HAE U
Uz dthFig. 7A). ole AU HAEZ HE
WMo FAUEe} EFES Holn AR, FH, 3§
B z7h) HHEHY E3% EFES HolX 3ok
olg e sl olFHol & 7199 Y&
HAE3) At T s s Gy AR
g5 Y HA=o vehd Zolth BAU=
S} dxo] ARAAE HFlse BFE JHEA
o} AL EEAGS Bo|n Ytk 3~50¢ HEY
Toll FAFEo) JlomA nHoa FEEoEE &
9 Y=E HolT YA AAHoZ ¢ H=rt
FAEA ez glo] ArkH g AR 270
9] A& Yehlz JdokFig. 7B). Bad=s Ix
o] AARA Tgk dolA AFS AHAAIS Bl
7S Boli QUtkFig. 7C). EFES =9 &
AANME TR AL Holx 9iA o 2
U F2 2T AR 27 AAEe] WA &
Tike o] SR, N 2700 HIEEL JFH
o] SIthFig. 7D). EF, EFE9 Ix 181 =
o} Fxzo] APRHA Falg BROES Holx &

g

o
J

a

08 9

= 2 of Iy
< 2] -
ey +|:|@D » 04
6 1.5 = o D co@ w
o =
=z ° H < 0+
= 1 °
x g 8 v
o ® 3 w 04 -
o 05 ° .
O t+——T—T"T 038
2 0 2 4 6
MEAN (phi)

w
1

KURTOSIS
)
o
o
OI Q0
P
;: Jg D‘?ﬂﬁj -
1]
SKEWNESS

1
T
¢
1
1
1

]

2 0 2 4 s 0 05 1 15 2 25
MEAN (phi) SORTING (phi)
4 - 4
E 3
o » 34
3 . -_
g Dgg/\ - 8
9 2 - ©.° am E 2 4
@ ﬁf‘m+ a =
2 *+ o o X {1 o
X 14 = 82 -0
¥ +
0+ 0
08 04 0 04 08
0 05 1 15 2 25
SORTING (phi) SKEWNESS

fe) Supra-tidal flat

O Upper-intertidal flat
A Middle-intertidal flat
+ Low-intertidal flat

Fig. 7. Relationship of 4 textural parameters (M;, S,, Si,
K.) of surface sediments.

WAl £E312 Qi) (Fig. 7E and F). £2 9= 07
Az 1 IS FHeZ WA XA glom A
27 55| 7P WAl £ESAL Siok

£ (profile) X T(ine)g 37X HE}

ikt 2zt Wkl GAMDC-DK HPE T+
9 (line-00~20)0l] ek 23, 5, T, 3 =
Ziol tigk 2% HHEY HE 24 % 2Aus
9] I WEE UephItkTable 2). Ba U=
DCHHET DHAH £07 7445 ZYPHAL e
o, BE dHdM 24dE Ade 20de sHE
748 zgdAe APIE Holx A EEES
DC ©HolN DHHAZS} o3 Zoz Z4E 2+
=7t FEsiAe APEE Bolx ik ole A
o2 gls)ol 445 Y& DF, DG, DH, DI ©Ho|



rhstie aioiolel g 2 571

Table 2. Mean variation of textural parameters in each profile (DC~DK) and mean composition, textural parameters by line

according to zonation

Line Bank~00 01~05 06~17 18~20
Profil Supra-tidal flat Upper-intertidal flat Middle-intertidal flat Lower-intertidal flat
e
Mz So Sk K( Mz So Sk I<r Mz So Sk K{ Mz So Sk K{
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DD 243 154 020 136 497 145 024 167 470 114 032 18 417 105 025 157
DE 223 178 -018 14 479 168 018 160 431 111 015 182 421 077 018 LI
DF 154 102 010 117 427 159 -014 288 424 094 013 145 387 063 025 084
DG 121 094 033 112 422 110 -001 203 414 076 003 109 388 067 026 074
DH 113 08 013 137 393 115 -023 131 413 077 005 111 396 074 025 099
DI 238 098 021 124 424 093 -010 203 418 08 008 129 400 075 019 097
DJ Detritus of cliff 415 L1l 013 187 410 100 018 199 N i
DK 342 192 002 195 417 091 012 156 411 088 010 121 O sampiing
Gra. Sand Silt Clay Gra. Sand Silt Clay Gra. Sand Silt Clay Gra. Sand Silt  Clay
Line 1694 5723 2427 156 040 2695 6736 528 010 3723 5971 297 005 5141 4661 193
Average Mz So Sk Kr Mz So Sk Kr Mz So Sk Kr Mz So Sk Kr
310 134 010 153 450 123 012 168 421 092 012 14 411 083 024 106
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