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Distribution of Surface Sediments and Sedimentation Rates on the Tidal
Flat of Muan Bay, Southwestern Coast, Korea
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Abstract: To consider the distribution of the surface sediments and sedimentary processes in tidal flat after the
construction of sea-walls in the semiclosed Muan Bay, the southwest coast of Korea, studies on the sediments and
sedimentation rates along two transect lines from February 1999 to March 2000 were carried out. The surface sediments
in the bay are classified into 5 facies on the basis of textural parameters. The gravelly sediments including the cobbles
and pebbles deposited in the bay-mouth are relic sediments which are formed in nearshore and fluvial environments at the
low stand of sea level. In addition, it is considered that the muddy sediments widely distributed on the tidal flat might be
originated from suspended matter transported from several rivers and/or offshore. Although the sedimentation rates on the
tidal flat vary with season, their estimation rates are —8.9 mm/yr on Line-GR and —48.9 mm/yr on Line-YH, respectively.
The erosion-dominated processes in the tidal flat would be caused by strengthened ebb tides due to the decrease of tidal
choking at Mokpogu and the migration of tidal currents at the bay-mouth. The hydrodynamical changes mentioned above
are interpreted to be occurred after/before the construction of sea-dike/sea-walls in coastal zone of Mokpo.
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Fig. 1. Location map of Muan Bay showing bathymetry
and sampling stations in the study area. Two transects (Line-
GR and Line-YH) across the tidal flat are subject to precise
leveling at regular intervals of 100 m. Bathymetry (relative to
mean sea level) is from National Geography Institute (1982);
depth in meter. Note that the main tidal channel is narrow,
extending from the bay-mouth along the south and west
coast of the bay, and the intertidal flat lies on the margin of
the main tidal channel. South bay-mouth was contacted
Youngsan River sea-dike.
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Fig. 2. Distribution of surface sediments in Muan Bay.



Ml Pomte] BEENS 2uot F7K) ENE 33

Table 1. Classification of five facies based on sedimentary texture.
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Facies I yrean 0.1 3.1 0.5 17 06 0.9 124 62 msG
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Mean 28 35 04 1.0 11.0 526 2.5 100 mS, 28

Facics [v Range 3582 24~50 04~04 07~19 0~259 27~445 307~663 83~468 gM,sM,
Mean 54 35 0 1.1 46 236 492 2.6 Z
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Fig. 3. Sizefrequency distribution of major surface sedi-
ment types in the Muan Bay.
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Fig. 4. Elevation feature of Line-GR and Line-YH transect.
Small chenier and gravel deposit were located in lower tidal
flat on Line-GR and Line-YH.

A(MSL) 3R] x5, wzd $3AK0.16~ 039°)
2 okl 7k Wk g oF 13kme| & Fe
th Z7ie) ARle Z270Te] fEel HsiES
Zo] <k 200m, & <F 3m, ¥°| 50~ 100cm H9S] =
Z(sea roady’t A0} YO (Fig. 4), 3¢} 31
= Z 1~2m, Zo] 2m o9 ARYZFE (meandering
tidal channely’} 2 2g=o] i}, X3 S4-YHe

RRol xYo] Hgsled shte] sk, vl
AAAH0.05 ~ 1.89)2 Sl k2 wEes
oF 1.5km¢] & zheth 27 Yol & 3~5m,
Zol 1.5m °oHe ARIZRFE7L vlg- & WEEo
olor, sRole FH Ao ¥3}- A=) IFE
#2172k (pebble)oll Al A (boulder) 2719 JEHHZE
o] #¢Ae] B wkoz FJHHo HAHLE
9Zo g QE3(concave-upward) A FTHLS BT},

ElN=

24.GR¥%} -YHOlM AFEE RUHHE E3H
g HFYE WIE Fg 5o =86 S41-
GRIM A QGe] w}2 RZFHAES] HFYT WHte
2z 9 Yo (chenien)E A )elrE THERA
oM 7t2Al Wekoz ZALE AYslse A B
Aok =& A wWE HAEY] HAYE ®ske=

ZHH

kI
ol

. ] A)Line-GR
3 v
74
Z 6+
=
z s
3
24
14
0
0 1 2 3 4 5 6 7 8 9 0 1 12 13
Distance from Shoreline(X100m)
10 1 —8— Winter
B) Line-YH -~ Summer
9 ) A Spring
8 - v Autumn
74
F 61
[
T s
5 4
34
2 -
-
0 T T T T Y T T T T T T

R L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Distance from Shoreline(X100m)

Fig. 5. Seasonal varations of mean grain-size along the
Line-GR and Line-YH transect.
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Fig. 6. Scasonal variations in surficial sedimentation rate on the Muan Bay tidal flats from 1999 to 2000. Sedimentation rate
was monitored by measuring the vertical distance from surface to an acryl plate buried about 20cm below the surface.
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.Table 2. Sedimentation rates along the two transect lines on the Muan Bay tidal flat during 1999 ~ 2000.

Seasonal Sedimentation Rate (mm/month)

Site

Annual Sedimentation Rate

Spring Summer Autumn Winter (mm/yr)
(3/99 ~ 5/99) (6/99 ~ 8/99) (9/99 ~ 11/99) (12/99 ~ 2/00)
Line-GR
GR-2 10.3 5.8 04 1.5 179
GR-3 -09 22 31 59 10.2
GR-4 3.1 =55 1.1 -1.1 -85
GR-5 -124 7.0 8.6 16 —4.4
GR-6 1.9 5.1 3.0 03 9.7
GR-7 213 -17.1 6.2 5.4 15
GR-8 50 8.0 -6.0 39 10.8
GR-9 —4.38 -32 23 -1.0 -12.8
GR-10 4.8 -1.1 -9.0 5.0 -10.3
GR-11 169 -10.8 4.1 -13.0 29
GR-12 =15 -20.7 0.8 -19.3 -46.7
GR-13 -144 -149 -0.9 -13.0 -43.1
Average 0.6 -4.6 0.1 -5.0 -89
Line-YH
YH-2 11.8 -13.1 —-183 -0.7 -189
YH-3 4.6 215 -26.5 -1.5 ~44.9
YH-4 -12.5 -35.0 220 5.2 ~74.7
YH-5 1.6 -104 =37 1.1 -11.6
YH-6 -10.7 -18.7 -18.8 0.8 -47.3
YH-10 74 -17.7 -19.8 2.8 -42.1
YH-11 -24.0 -347 255 24 -81.9
YH-12 -14.3 —20.5 -23.1 -124 -70.3
YH-13 -24.6 244 —299 -29 -81.8
YH-14 -1.17 -19.5 -1.1 -14 -29.6
YH-15 -16.3 -324 —4.7 184 -35.1
Average 9.0 225 -17.6 03 —48.9
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