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8 st Adeiold, W o) B4 zielM AA o R A=4Z 2 (lenticular beddmg) 8 & (parallel
lamination) &°] 2 Q%Tjr. 2000 Qe AR 27be s 2008 FA0E FE BAG~S 93 A
SH0Y~3 H)oll A, A eA e F9 AT HAAEo] 52 eyl o]k A 9d 3
Pdde] TH= Hiwtio] AWoA A2 14 miyre] £52 o)Foixer, AR 2H5G5~6 U)o] $-A5
of 20 A ANV EH)e} 1~2 7Hé-’1 AZEE Helt) o8 @iyt 7he HFHQ v A
73 Welld 209} sierdile] AXNEE 715 T A9E s e 4sAs Wi Zos dadd

Hampyong Bay is a semienclosed and macrotidal bay which opens to the eastern Yellow Sea through a nar-
row inlet in the southwestern coast of Korea. In order to understand the tidal-flat sedimentation in the semien-
closed setting, morphology, sediments, accumulation rate and sea cliff erosion were investigated in the tidal flat
of Hampyong Bay. The tidal flat of Hampyong Bay lacks intertidal drainage systems, and generally shows the
concave-upward profile whose relief is designated by marked morphological features such as high-tide beaches,
intertidal sand shoals and tidal creeks. Surfacial sediments of the tidal flat mainly consist of mud, sandy mud, grav-
elly mud, gravelly sand and muddy gravel, thus showing the textural characteristics of multimodal grain-size dis-
tribution, poorly sorting and positive skewness. The sediments generally coarsen landward due to the increase in
coarse fraction content. Sedimentary structures are deeply bioturbated, but parallel lamination and lenticular bed-
ding are locally found in the mudflat near mean low water line. Annual accumulation rates across the tidal flat
(along Line SM) average —5.2 co/yr with a range of —45.8~ +4.2 cm/yr, indicating that the tidal flat is ero-
sional. In general, erosion rates of upper and lower tidal flat are higher than those of middle tidal flat. Seasonally,
the erosion rates are much higher during spring and winter when dominant wind direction corresponds o the long
axis of Hampyong Bay. Sea cliffs are eroded at a rate of 1.4 m/yr. The biggest sea cliff erosion generally occurs
1 ~2 months later after tidal flats were extensively eroded. Such erosions of tidal flats and sea cliffs in the semien-
closed bay setting are interpreted to be due to wind waves coupled with local sea-level rise.
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Al=(sand shoals)tt H.3.4d (barrier islands)e] {1°) 24 2]3)
o AZ=EE S =53 EFS AUk Wells er al., 1990;
Alexander et al., 1991).

FhikE AM3gke] 27 tiE A 30 @ B9k A7An
of o3, X3ete] 27 diAlZ Zed Z7MH(sand flat)
2ot 28 22 (mud flay7b 94 3F L (Wells er al., 1990;
Alexander et al., 1991), ZFEE & o]%o] glo] ¥|m7E <t
AE FHE FASH(Wells er al., 1990), EFHEL &2 A4
Eo 93 AstA ZEFO) Uth(Frey et al, 1989; Wells et
al., 1990; Alexander et al., 1991; &, 1995). & A& =%
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ABARZEH g, 1978; Lee er al., 1985; 7, 1988; Wells
et al., 1990; Alexander et al., 1991; & %5, 1996), ¥4 %7}
&S 2 309 me FAE /W&, 1987) AaERge) 53
A AEE Hole AeZ A ATH 5, 1996).
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A AHEAEE, HA)E ALE. diete] A g2
24 sMel & 7|23 2 AXF A SOl s
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Fig. 1. Location map of Hampyong Bay
showing bathymetry (in meters), sam-
pling sites and the intertidal zone
defined by 2 m isobath. Thick solid
lines without any marks represent dikes.
Triangles indicate core stations, and
dots represent the sampling sites of sur-
face sediments. The elevation and sed-
imentation rate were measured along
Line SM at 100 m intervals. The sedi-
mentation rate was also measured on
the mudflats (squares; stations S and Y)
near Sannamri and Yaweolri. SC (Simo-
e - kdong Cliff) indicates the sea cliff
126 ° 22' 126 ° 26' E whose retreat tate was measured.
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Fig. 2. Average of monthly maximum wind speed and dominant
wind direction during the period of 1961-1990 (from Korea Meteoro-
logical Administration, 1991). mET 2m ol ¥ E3E&
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Fig. 3. The Line SM profile. Note the presence of high-tide beach,
intertidal sand shoal and shallow tidal creek on the tidal flat. MSHW
=mean spring high water, MHW=mean high water, MSL= mean
sea level, MLW = mean low water.
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th(Fig. 4b). vt it 2o WxA7T AXse It =
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on, ajo FF= 10% #Wolct mEtA FHET 2
EZF HAE £3c Ao ouiger yutg Yoz,
T AzMAA azd gz YA AL Ho

Fig. 591 &3 HAEY Y=o AT =34 X7} A4
o] ot FE T 27 HHELS AR 5 MY HHAY
(mud, sandy mud, gravelly mud, gravelly muddy sand, muddy
grave) o2 TEHY, 47 o3 2 F4E ZdeEd () 2
A A (mud facies): -F2Y] WZA4 2] s ejo] A
gHE uae] 27 B9 EEETHFig. 5). ©] ¥
A3 Bt 97% ©1%el B3 3% ve] PR pAHHT,
HAY=EE 7.1 ©, EF2 2.4 O(very poorly sorted)©] 2, T
A2 %2 F0.5; strongly fine skewed)2] N=F Bt}
(Table 1). (2) 22 ¥ E A Y(sandy mud facies): FE Ul
gtd o] F. sk 27 EEIH(Fig. 5), 1% "W A,
20% Wejel =, 79%°] B2 TAEEL, EFT EFG2 O
very poorly sorted)Z %2 1 %(0.1; fine skewed)?} 534
o]ch(Table 1). (3) AHZA H E| & (gravelly mud): ¥
45 2 "A BEIT(Fig. 5). o] HAFS & 1%
Welel Az 34%9) B, 2211 59%9) B TAEH, B
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Fig. 4. Distribution of gravel % (a) and sand % (b) in the tidal flat of Hampyong Bay. Note the general increase in gravel and sand contents land-

ward.
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F EF(3.9 ©; very poorly sorted)T %] ¢ %(0.1; fine

skewed)7} 5 o|TH(Table 1). (4) AZo] T35 @ 2y
B 44 (gravelly muddy sand facies): aj¢H2 o] L-A3 vk
o] AR 27 Az oo 2FE 2Ad F2 BEd
HFig. 5). ©] HAHEL 1199 A, 63%2) 2, 26%9 2
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9 =2(0.5; strongly fine skewed)7} SR Zot}, (5) ¥AE A7
E %4 (muddy gravel facies): 3| <t3 4 o] $-A3lT AFRY
o] Fse o] N ok G sty AR 270
A AFHer FXFTHFg. 5). o] HH4S He 38%9 A
2, 24%2] 23, 38%S] HR FAEY, F3] BFE E5343
®; extremely poorly sorted)® %9 9%(0.5; strongly fine
skewed)”} =4 & o] tH(Table 1).
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Fig. 6. Histogram showing the modal frequency of each grain-size frac-
tion for the surface sediments of the tidal flat of Hampyong Bay.
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Qlom(Zol Al, A2, A3; Fig. 7a), AI59 2F 27t $X8k=
B e e Blzd 2HE 2dE

Z740)e)

2% (gravelly sand

layer)o] EEITHEO] Ad, AS5; Fig. 7a). AAH LR o] 3Lg]
HAzdMe digtdale A2 7k gt sjziEe] SASiaL,

F-59 HHFo] Aol s AeAl w@Eo] 3o A Fl

ZAA °]ﬂ§47@7‘ 7F A9l REHA e 5L HthFig.
Ta). EF S AR 279 3o A2904E= 20 cm ofge]

shE g FFol ARst, o] o] FAl 2XhEo] wi-

Table 1. Grain size characteristics of surface sediments in the tidal flat of Hampyong Bay

Texture Statistical parameters Modal distribution

Sedimentary facies N Gravel Sand Mud Mean Sorting Skewness Kurtosis Uni- Bi- Tri-

(%) () (%) ®» W (%) (%) (%)
Mud 25 0.1 25 974 7.1 2.4 0.5 0.8 68 32
Sandy mud 13 08 207 785 6.5 32 0.1 0.9 23 54 23
Gravelly mud 7 72 336 591 4.7 3.9 0.1 09 71 29
Gravelly muddy sand 7 11.1 627 262 2.0 34 0.5 12 71 29
Muddy gravel 3 378 240 382 2.0 43 0.5 0.7 67 23
Total average 55 11.4 287 599 4.5 34 0.3 0.9 59 21
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Fig. 7. Graphic summary of PVC cores. (a) Haeunri tidal flat, (b) Yuweolri tidal flat, (¢) Sannamri tidal flat.
ereS AA YTt I Figs. 7ot Tee 7M7) obee] AEH flae] AP PWH FojES BRI SIthFig. 1). o] *9 ¥
9] 27 TR 2ol 9AE 22 Z0timud E ZPUES FE AE) o) A n@E HEZGIl

Table 2. Summary of accumulation rates in the tidal flat of Hampyong Bay over the one-year period (November 1995-February 1997)

Location Environment Station Distance from Elevation from MSL (m)  Annual accumulation rate
shoreline (m) (mm/yr)
Haeunri tidal flat upper flat 1 100 1.87 41.9
(Line SM) 2 200 1.82 —457.9
average —208.0
middle flat 3 300 1.07 -7.8
4 400 0.71 —-13.2
5 500 0.30 -14.7
6 600 0.06 —19.3
7 700 —0.30 —-29.5
10 1000 -0.70 -27.2
1 1100 —0.83 —-6.2
12 1200 - 1.01 - 24.9
average - 17.9
lower flat 14 1400 —1.43 -~ 11.6
15 1500 —1.41 ~-11.6
16 1600 - 1.55 —-32.6
18 1800 —-1.74 23.0
19 1900 —1.64 —-193.5
average —453
total average —52.3
Yuweolri mudflat upper flat Y 200 1.85 75.5
Sannamri mudflat upper flat S 50 1.80 —249
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Fig. 8. Temporal variations of sediment accumulation in the study
area during the period of November 1995-February 1997. Data of
the Haeunri tidal flat (Line SM) represent average values for the 15
stations. Note severe erosion in spring, deposition in summer and
slight erosion in winter in the Sannamri and Haeunri tidal flats.

Table 3. Summary of bimonthly shoreline retreat at Simokdong cliff
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Fig. 9. Cumulative retreat distance of the Simokdong cliff during the
period of November 1995-February 1997. Note the highest retreat rate
in early summer.
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Cumulative retreat distance (cm)

Station Retreat rate
95/12/16  96/02/27  96/03/09  96/04/13  96/05/18  96/07/03  96/09/25  96/12/15  97/02/23 (cm/yr)
1 0 20 27 27 26 61 61 75 75 63
2 0 41 42 42 42 141 149 158 174 146
3 0 4 4 4 13 211 211 224 243 204
Average 0 22 24 24 27 138 140 152 164 138
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Fig. 10. Median diameter-sorting plots for the surface sediments of
the study area (after Stewart, 1958): mG=muddy gravel, gM=
gravelly mud, gmS=gravelly muddy sand, sM=sandy mud,
M=mud. :
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