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Spatial and Temporal Variation of Grain Size of the Surface
Sediments in Kwangyang Bay, South Coast of Korea
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Sedimentological investigations on surface and suspended sediments were performed in Kwangyang Bay of
the middle South Sea in order to reveal recent changes in depositional environments concerning anthropogenic
influence. A variety of coastal developments caused the texture of the surface sediments to become distinctively
finer, particularly in the southwestern part of the bay. Accordingly, the westward fining sedimentary facies was
somewhat simplified from triple-mode distribution to the dual-mode one by the construction of POSCO. This
east-west distribution to the sedimentary facies has recently graded into the north-south distribution by further
construction of other industrial complexes including Kwangyang Port. The prominent textural changes in sur-
face sediments are most likely associated with weakening of tidal currents related to the developments which
is anticipated to be still continued. The distribution and flux estimation of suspended sediments suggest a
noticeable import of fine particles into the bay predominantly through a northern entrance rather than the south-
ern entrance. The movements of suspended sediments in the water level near the seabed prevailed over those
of the mid and surficial levels.

Key words: Surface Sediment, Suspended Sediment, Spatial and Temporal Variation, Deposition-Dominated,
Kwangyang Bay
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Table 1. Major four sedimentary facies classified by sedimentary texture of surface sediments

Facies Gravel (%) Sand (%) Silt (%) Clay (%) Mean (¢) Sort. (§)
Muddy gravel (mG) - 404 27.5 16.0 16.1 1.8 5.0
Muddy sand (mS) Range ) 53.5 ~ 80.0 109 ~ 27.0 92 ~ 253 23 ~49 3.0~ 38
Mean 61.3 20.8 17.9 4.0 3.4
Sandy mud (sM) Range ) 10.8 ~ 49.9 254 ~ 49.0 159 ~ 534 5.1 ~ 84 2.6 ~ 49
Mean 30.9 ) 37.2 32.0 6.5 3.5
Mud (M) Range ) 04 ~95 36.2 ~ 60.2 36.1 ~ 61.1 73 ~94 22~ 35
Mean 3.1 47.4 495 8.5 2.8
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Fig. 3. Size-frequency distribution of major surface sediment types
in Kwangyang Bay. Each histogram represents an average of size
data from all surface samples. For location, see Fig. 1.
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KWANGYANG

34°55'N
34°55' N

YOSU

2k 2001.7 B
=+ <
- Flood ) Rechimedlond “ % BT} Rechimedland
N 4 .l lnidal . ‘ 3 It todal et
127°3% 12740 12745 E 127°35 12740 127°45'E

34" 55'N
3455’ N

50

34 50"

] Rechmedband

B} Rechaimedland
o Tnestdal fat

[} Lt rtidal fat . /
127'35' 12740 127°45'E 127°3% 12740 127745 E

Fig. 5. Map showing the total suspended sediments (TSS) distribution of the surface water during the winter and summer seasons




A) STATION - N (Feb. 28, 2002)

345

B) STATION - S (Feb. 27, 2002)

100
%\D 80 ] i
60
g ]
v 40 4 7
g b b

C. Vel. (cm/sec)

—_
)
5
5 15 1
1 Tidal range: 4.2m
10
7 8 9 10 11 12 13 14 15 16 17 18 19 7 8 9
Time (hours)
~—— Surface —— Middle
ol FeE A E’%* o K2 *P°1 A& 7] e

e 5
2 A7hdo EH‘T’] ol

2 Hi 200 mg 17, 9 9%E 151 mg 1-',
WEEZ 185 mg 17, W SRE {75 mg I, AEFolHE= o Wl
HE 363 mg 17, Tk 2IRR 322 mg 17} olBEo] HE f=Zd

A P URE SUEE gol @ R E fEE s ol Hle) 7t
Sk A¥S 03‘:}(Fig 6).
A soA 2 g I H ) &FH

HEO] Eie 79 2526
13.8 mg 1)=& 24}’ Ne| 735-¢} 7o) ok

Fz¥E F25oA Mt 129 mg I, *’Foﬂ’ﬂ 128 mg I'',
) 2ol A 157 mg "2 3 -FF40) el AEFoAM thh
L xnE Ble] o] Fakake| M =, EE ) A
WEE Ha 132 mg I, & 52 125 mg I, SF4lME
WRZ 135 mg 17, ¥ 252 12,1 mg 17, A&EFoA= T
2 179 mg I, 3F 9J2-Z 13,6 mg I'7} 155 FH N
9} 7ho] BE F2M U E fUslE ol v oR g

5= ol vIE) F7hele A3 23ivh(Fig. 6).

HAthFig. 6).

do o & 2B HH‘

FREIME 0|5
Fig. 72 3 N3t SejjA]
AMAGARE o]-g3t
A otk 7k AHolA B
Fel 7 el ﬂfi Fohe &
stk AR NelM= i—o«Toﬂﬁ 007><1 0% kg m? s,

jie)
-

oA —0.06x 107 kg m™? s, AZoA] 1.1x107 kg 2 gl
B - F5ol vEl Aol FalEA Frlshe FES wge
o, o]F e BEFT ASFoie W URE fYHY FF
oA 7 RE FEEHE 73?‘2& BANFig. 7). 4% SollA

£ FFFlA ~0.08X 107 kg m? 57, £5FolA 0.03X 107 kg
m™ 57, AEF

19 0.9% 107 kg m*2 “E A Ne| 799} 7ho]

E

10 11 12 13 14 15 16 17 18 19

—— Bottom

Tidal range: 3.9m

Fig. 6. Results of time-series hydrody-
namic measurements from anchor sta-
tions N and S during winter. For location.
see Fig. 1.

Time ¢(hours)

Net sediment flux (x103 kg m‘?'s"l)

A) Station - N B) Station - 8
-1 ] 1 2 Depth(m) -1 0 1 2
T 717 1‘ 1T T 1
+5
[
r 10

Fig. 7. Vertical transport patterns of TSS during one tidal cycle from
anchor stations N and S during winter.

s ZZA]
PO By

Hjg| MEgelA] e sk A Byt
(Fig. 7). B3+ o] 51}ake 1—ri +&
AZgole o Yia QE]% 73?—% E}

9L 5 -



346 242
z = A)
& KWANGYANG o KWANGYANG
S £F
=l 1984 T dIwiiitligy e 5 I Clay >40%
o SEED 30<Qay <d0%
i b Ef smymd | O3 10<am <3 1984
A (T Mud, Clay < 10% ’
127°40° 127°45' € 12738 12740 12748 €
= Z
o KWANGYANG i KWANGYANG
kS g
L Tl e e |Il|i
A S
Ay !
= l
Vv L
1995 - g =5
. ©ory Craved = LDD Clay » 40%
.ig o vOsu ~: ] Muddy sand : 3 30 < Qlay <40%
& 0 1 e B2 Sady mud ST 10< Tay < 30% 3 o 1 2m 1995
, O Mud , Clay < 10% 7 )
127°35' 12745 € 12735 12740 127°45'E
z = IC)
el D
) uy
& kS
) hILA - ] Clay > 50%
=] 2001 }“T‘E"" Eor) Muddygravel | o T 40 < Clay < 50%
<F 1 L) vosy |l Muddy sand el o< oy <a0m N
« 01 2 NHB®T = E= Smdy mud ™ 5] 10<Clay <30% S 1 2km A.OO 1
. > D e, Qlay < 10% ama—— :
127°35' 12740 127°45'E 127°35° 127°ar 145 E

Fig. 8. Spatial and temporal distribution pattern of surface sedi-
ments. (A) modified from Park er al., 1984, (B) modified from Lee
et al., 1996.
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Fig. 9. Spatial and temporal distribution pattern of clay content (%)
in surface sediments. (A) modified from Park er al., 1984, (B) mod-
ified from Lee er al., 1996.
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Table 2. Size frequency and textural parameters of suspended clastic particles collected at each station during summer

) Size frequency (%) Mean (um) St. dev. (um)
Tide Station
<4 4-16 16-64 >64 (Lm)
Bay-mouth 34.8 353 294 0.5 11.9 12.2
Flood Inner-bay 47.6 30.8 19.1 2.5 10.9 15.5
Bay-head 50.1 32.8 153 1.8 9.3 13.8
Bay-mouth 56.0 323 7.7 0 5.5 6.5
Ebb Inner-bay 73.4 26.4 0.2 0 3.0 24
Bay-head 61.8 29.8 8.2 0.2 5.6 8.0
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