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Sedimentary and Benthic Environment Characteristics in Macroalgal
Habitats of the Intertidal Zone in Hampyeong Bay

Dong-Woon Hwang* and Byoung-Seol Koh!

Marine Environment Research Division, National Fisheries Research & Development Institute, Busan 619-705, Korea
'Marine Ecosystem Management Team, Korea Marine Environment Management Corporation, Seoul 135-870, Korea

To understand the characteristics of sedimentary and benthic environments in habitats of naturally-occurring intertidal
benthic macroalgae, various geochemical parameters of sediment (grain size, ignition loss [IL], chemical oxygen
demand [COD], and acid volatile sulfur [AVS]) and pore water (temperature, salinity, pH, and nutrients) were
measured in the southern intertidal zone of Hampyeong Bay at two month intervals from April to October 2009.
Ecological characteristics including the distribution and biomass of benthic macroalgae were also investigated.
Benthic macroalgae were distributed below 4 to 5 m depth from mean sea level near the lower portion of the intertidal
zone where air exposure time is relatively short. The distribution area and biomass of benthic macroalgae gradually
decreased during the study period. The surface sediments in the benthic algal region were mainly composed of finer
sediments, such as slightly gravelly mud and mud. The temperature, salinity, pH, and nutrient concentrations (except
dissolved inorganic nitrogen) in pore water did not differ in regions with and without benthic macroalgae, whereas
the mean grain size and the concentrations of IL, COD, and AVS in sediments were much higher in regions harboring
benthic macroalgae. The correlation between mean grain size and IL in sediments displayed two distinct gradients and
the slope was much steeper in regions harboring benthic macroalgae, indicating that the content of organic matter in
benthic algal region is not solely dependent on mean grain size. Our results indicate that the benthic macroalgae in the
southern intertidal zone of Hampyeong Bay play an important role in the accumulation of organic matter in sediment.
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7] o]%& Z=2A)| 1% (Holocene Transgression)of| 2]l 2]of2
Al s Qb Wk A A Q1 Wik, St 5 theket Askeb o] 4
AL, 53] A&H o7 RaEdo] FuEil sjo] 55
s slpelolut vhalap el vekslol FAo® Wi 3
el 27k (intertidal zone)7F WEal A tHRyu et al., 1997;

1998). 0|5 Z7bthi= ZAJo] o3t wed} H4E hE e of
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and Kim, 2011).

3f) % 3#(macroalgae)= 3 oFo]| A
{3 7| 2R A 2 A 4]
2714 o] Sl 744 ARt 20l A4
Ak sHARE, S 2 5 =2 AEZ(Chlorophyta) Zuteft
(Ulvaceae)ol| £3}= 7Aw}ef(Ulva prolifera)= 94=2] %93F
o] Wi 3f|4=9] 50 A2 LYEA] 2 A 2 A
o] & AAJgltH(Kang, 1968; Yoon et al., 2003). ©| & 7}A] 3}
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Ao w2 delaAtA o] Aoz Ao A2 g
shpot Akl 24 Sol SelE A
AAol= 4, &, 7ot & A dAsfere] 47 A
o] E&3l= 2o 2 RE 3 9Iti(Yoon et al., 2003).

7HX | atef| &= v A o] (Capsosiphon fulvescens)@} B0 2.9
T, 4 T ndo] FRekaL T, ofn] e Ab, Higkl 5
o] wol 47|74 TH(Choi et al., 2002). 2| 77l djgt =
W59 ¢l4]o] FxlE|o] AYAFS MTstHA 7HAate &
FE 58 B F7I8EL lek M 422 15TolA 4
A7k ol TAT PEstn A4 R ARS A AR e
T 10T AZo]H(Yoon et al., 2000), Agteol| A& Hxza}
Ak 2 FA(3-49)0] RSt E3E, 7hA ke of Ak
o AT 22 S SHe A2 SA9) 4 2o
ol o|ESHa, 5 Jnpo] ML 4fo] WEEE ol
S AAteFo] Z7b5h 2102 2tei#l 9ithOhno and Miya-
noue, 1980; Yoon et al., 2003). 3tATk, 7HA 9= o] A E
O] £25FHE IRt 2T FAFTLEA 1 T W
Q14Jo] s}, AR AR ol 4] 212l Ao ofzt 2
T Aol o]EstaL Qlo] ZL YAkl WA] gtk

2, Fjmrele] RS Bt ofelele] 255 TE 9
stol 7hxlatele] et ase] ofsk eb4(Ohno, 1993) B WS-
AR it AL u o 5o WAYEHA] dH(Yoon et al., 2000)
o} Q1w A% W PP A 919 A (Yoon et
al., 2003)7} 3= ek, E3F, AG7HA] 7hA kel of Alg- i
Fokd ool wagd L Ade 54 5 AEe 72
Aol Al =t Qo] W2 AAEe] o A=
™(Ohno and Miyanoue, 1980; Lee et al., 1986; Kim et al.,
1991), 7kA| ke o] AlEehA E4d0] thgh At YR 3P 5
21th(Okano et al., 1983; Choi et al., 2002). 3}x]qt, o] 23t 7}
Antele] AEEHA 7127 % 717 Aol s A
A BAEA that AT HEE Aol

wtetA, o] AtoflAl= s 2Fel ZHA a7 Aok 22t
te] 525 W AN E4S ahetel Al 7hAlstel st o
Z Zdols NS ARG o g AAsto] 27t X3, 9
e @ AEe e E2 e 3ak] skeh

94 et ol2i7h AR5 dielod 2Aehalc.
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AA ARl TP TR ghkE HA| 0] 591 357 007357 15,
7 1267 15°-126° 30" Afolofl Qli= SA-E 3o s ZA
Wol ol FEIE 712l wh| 221 Q1 tivto|th(Fig. 1). RHe] XA
Al A7]= o] 17 km, HhZ 12 kmE f-2juteto A& H]
WA Z gtof] &35}, whe] A &Ko & oF 1.8 km, X[th44
23 m¢l 9HI-7F 91A15ka QItHRyu et al., 1999; Cho et al.,

>

2001; Kim et al., 2005). B Qlto| 4] BA-E 5oz o=
41 10-20 m Afo]9] UAS 9] & ZF2(tidal channel)”} &4
B0} 9L, # £RE ol F& 28 71 44 5-10m 4
29 2o 2520} ol 7FgAlo] 41 3 m o] e &
Rk A e lek. £71The] HE 145 kmH w2 vh -
2], 7L WAL 49.6 k2 1A T W) 0% oJ4-S
AA 8L lek(Kim and Chang, 1998; Lee and Jun, 2009). &£
3, Z7H Woll= 231 2k 27l A (intertidal sand bar),
25 A= (tidal creek) 5o A3l ATtHRyu et al., 1998; Lee
and Jun, 2009)

TFO| A Zof| 9|5 -2 = Qlal Lfsf=el v 4=
O] k2 AgtAolm, b Yo et W2 2 7E} H2 %
= Qlsf A2 W a9 s w9 Eatsieh At
Ao 7 7yt uigta wid EFA ARl Ao & IS e
o], 259 Wk ARA| Fele, YA S 55
= Holil, 27O F&2 W] Kol A HF2A] 125 cm/
s, 92A] 138 cm/s2 A Y2 SA3E S H2Itk(Ryu et al.,
1999; Cho et al., 2001). 242 UK 5(diurnal ineqaulity)
o] A3t Wk 5 24 (semidiumnal tide) 22 A, AZ2= 205.4
cm, R 4253 om, BHFEAE oF 315 cmo] ), Da-
vies(1964)2] B57|Z0] 9J5hd ZZXHmesotide)2H o 3l
FEHTHRyu et al., 1999; Chu et al., 2000).

35°09'N
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35°03'

|
126° 21" 126° 24'

126° 27'E

Fig. 1. A map showing the location of study area and the sampling
sites for collecting the intertidal sediment and pore water in the
southern part of Hampyeong Bay from April to October 2009.
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e o] 2 o] glol 2L S F
Sd%3r gl o} 1 ok wjn|shH(Lee and Jun, 2009), 744
Ei e mEA 2 o FH(6-89)° HeH
oh S5 A 4.2 m/sE ALl IR BAF0l,
o Folle L2ohEe EFAE Y vigo] $AlStHRyu et al.,
o 294 HAZe] 49 gl poh 4
BRI, TS S 200 SAlskL AR EHES 5
29 27t o S-AleHAl E3ESHHRyu et al., 1998). 7T
o B2 Bjlo] 100400 mILES] HmA EL 4HEo] 91
8 Q1L Tho SHE W seloli Ts) v 7T A7)
s qlok T = A He S b ] Hopde)
(gneissose grantie) Tt Althu] o] S}7Feld Hule(granitic
gneiss), YA A HoF¢H(porphyroblastic gneiss) o2 o] 0]
A lom, wke] SRS WA R BAR L= Hopdse
o FskIL FEH = S HulRo], el Al o] A
ofofl= At i o] WA Huero] EA4 3 Slth(Ryu et al.,
1998; 1999).
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AR T O 270 2 F x| o] EHghy Y
9 20094 4-10 Afololl 27K

oA EHE 9 ¥ AlRE AFHsFUchFig. 1). EAE Al
Hi #3502 cm WO EAHETRS 1d T Eejo 2l (high
density polyethylene bottle)ol] Eof WA 4 WA 2 23t
shof AR AR ket 9 % (grain size)o} 797K igni-
tion loss, IL), 3}8H&Ak4 @ 412 (chemical oxygen demand,
COD), AF3]4FA 8}5lE(acid volatile sulfide, AVS)2 Hwang
etal. (2010)0] AAIgH B of] wheh EA41513i Tt

ST ARe HAE AR S A2 S v
ol &5 et = At T8 HEA(Oakion,
Model Salt 6 and Hach, Model Sension 5), 12]1 pH+ 3t
4 pH Al A|(Oakion, Model pHTestrs 20)Z o]-&3}o] 4o
A ZAsrHom, YFHF (NO,-N, NO,-N, NH,'-N, PO,’-P,
Si(OH),)i= 25 mm GF/F o2tx| e} A | oA EE o] §-
sho] Egof A ofafel & st = Haksto] A ® &A
Aok AsEA47](Alliance, Model INTEGRAL FUTURA
and Seal analytical GmbH, Model QUAATRO)= £443}%
c}. o714 A A(NO,-N), ob& AR 4(NO,-N), ¢y
oA 4 (NH,-N)2] -5 ) Z7 7] 2 A (dissolved inorganic
nitrogen, DIN), ¢l4te] (PO,”-P)& §-Z57]¢](dissolved in-
organic phosphorus, DIP), 7FAH2~(Si(OH), )= &&57]4F
Z~(dissolved inorganic silicate, DSi )2 & 2|5}t

27 e] AW A BAL slolsls] olet A% A= 20094 4
Hof figkA Ftof 7|2-S AT & 271 SAS et

Mo

1174 2] 24 7] (Topcon, Model GTS-751)2 AH&-5lo] 2|3 4]
QA BIZhE Hol= A e g Fgshe W o & st
o7|A, AP 2ARE el AFEEE 7]715= 3 kmé] =8 A 2]
£2mme] A= QAE Kol Ao & AR 9tk olet 3
Sffr HEA A0 WAL HAEL 559 SHXA A7
ol F-8-GPS(Garmin, Model GPS-5)& ©]-&3}o] sj=F7}
sk 7P E whet BRE o] FotHA e HEE
dobdl 3 A oA I o] 5HZE Ao HAS AbEs)
k. Bl 270 AETES 40 cm x40 cm 7] 2] W ALE o
Goto] WP tlo] EAT 2 F7E WF AT+ HAA

9
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lo
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ofl
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B ol 419 A Aot kG| EralA] glol 9 @
o] 7] g, B ool §3L 7hAl sl EAISHA kot &

L ES O AR E PR

2009\ 4LRE] 10€7HA] sfj 257 LA 0] WAL 40
0.41 km’, 6291 0.38 km’, 84l 0.34 km’, 1049} 0.29 km’
2 4o 1092 24,5 11 1A HA gAskes S B
Fomn, 1092] A9 499 27| ASA|ET} 30% J= sz
O] A o] AQkth(Fig. 2). si=7o HEd £, 44
o] 43.8 g dry-wt/m’ (246 g wet-wt/m”0] ¢} o1}, 6ol 37.2
g dry-wt/m” (215 g wet-wt/m’), 80| 35.1 dry-wt/m’ (201 g
wet-wt/m’), 109] 33.9 g dry-wt/m’ (192 g wet-wt/m’)= Z
7] TEA] Bk oF 20% A= Fastiinh. o] 2igh 7hAlutef o
AR W AEF Wl o] 59 Aeish EAJ 3 daggh #
o] Qli= A og Btk &, 7hA|utel o] 79 S istol| uf
- wsto] 22 e ol e Aol & Wi X441 S fIsh

A 10C 9] A3-2] 271 Fa3td|(Yoon et al., 2000, 2003),
ko3 o)
ko4

¢

7Fet dxsFut S Aol Qg SRR
2 Aot=g Fe W Yo R ghEnt f s

a1 @] ZHAstHEA A AlgHA o] uppo] 1
A g AETFo] Wislsh= A0 R Helth A4, o] A7t
B EAE W 355 5 2, 9, pHe 40 242 12.7-
15.4C, 27.4-33.0, 7.0-7.5H ]9 01}, 8ol = 717} 25.2-28.6
C,269-31.5,7.7-8.1 B¢ 2 2 H3}S 29 O u(Table 1), ©]
o119} BlS=gt A]7]o ZFPE 2009 P AksF oA 2
ALeE SR 1 Bl F 23t AR ESE SOl 2 16.3-
1827, FE-L32.0-32.2 YA 0L}, 8Yo)= 42 24.7-26.8
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April 2009

[ Benthic algae (Area : 0.41km2)

[ Benthic algae (Area : 0.38km?2)

June 2009

August 2009

[ Benthic algae (Area : 0.34km2)

[ Benthic algae (Area : 0.29km?)

October 2009

Fig. 2. The temporal variations of benthic macro algae distribution in the southern intertidal zone of Hampyeong Bay from April to
October 2009. The distribution areas of benthic macro algae gradually decreased during the study periods.

C, 92 30.0-30.8 W12 7A 7 E 37337 of] 2| ghstA]
o2 314 o] ITHINFRDL, 2010).
SHER 2ROl X7t X

S Z90] Bloke ThRE o] 10 m vlgke] EebAs =

=
Folut GIoRt FBGIEL 7H el EMi(sca clif) 0.2 7
HAbRS 0|23 glow], ol 8 B2 STl ATt AL
i o
R e

ZF A AEETY] 9%

t al., 2002). FHENO] 79 A AIZbo] HRAIZFET oF
A& Z7] gl&oll(Lee and Jun, 2009), o] 23t 2 4] 2+-g-of
ofsf HAYTE | A= efs 2 WA U7EA] ekl th R o
TS 2o "AE 4= glom, AA| gEvt 2=
Bt JAE0] 3.7 mm/yrz A B2 2Hg-0] S-A|5HA LiEr
(Ryu et al., 1999). 53], 27ttfjof] A28 sl 4=
FEE olE HYEY o5 TEEA HAEY o)F, A Y
A2 o] wj & a3t kS FFoH(Wells et al., 1990). whelA],

o, 1

u
i)

wlo] 52jah 54 9 EH ool gt olalE 5] $la) X
sk Aot

2000 491 T R vl Ate] 2o A S 25 REA
W 2719 SA& AAste] L AP T Ao, T At
£ Fig. 30 mAIsheith 241 A9 49, A AA7x|jo] B o
=" (mean sea level, MSL) o}gljof] A5} o0, sfjot7l =k
B 124l PO OF 150 m7HA] FAHE Holeka00 m vl
7% 0 g Qhuksl AXRE Bk 3], 150-400 m Alo|o=
A1 AR 2 FAEo] W] 918l e, oF 600 m 2 900 m
ol 7ol S5m ool 7 W2 27 &7 A5 o7 A,
900 m F29] 2725 600 mP2o xREHR EX 71
Yol =R Al YRAE Brl5sie] 271Hel ZALE of
ol x]x] gloleh. 241 B EG 24 Ask§A1] 4 277
o] Bytall=r offjol] EAsEAL, sitrtellAFE kA W
90 2 o 250 m7HA] B3R ol ek 1 o] e tha gl
e AARE B oloh SRR, S4 A9 Ee] 450-650 m Alo]of| 2]
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MSL
Transect A

(m)

[l Distribution
[] No Distribution

MSL
Transect B

Elevation relative to MSL
U d b b LA LN ol d & b OV Lo

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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Fig. 3. Schematic diagrams represent the cross-sections of
topography and the sampling locations from shoreline to low sea
level at transects A (upper) and B (lower) in the southern part
of Hampyeong Bay. The filled and opened bars represent the
distribution and no distribution areas of benthic macro algae at
transects A and B, respectively.

geket Aol vehd 27 Stef B2 2R7A)

.

3, 20004 480 BEFE 24 AY A4S ety
oF 100-180 m, 200-600 m, L2]3Z 650-900 m A}o]o]l, =, &
AH o2 Selrtor 2 272 S A 95 MSLERH % 4-5m
ofel o] vl 2] Heket A Go] 27 HEska giek. ZA
B9 9ol slol7ot £ 2R 2 A|2J5k MSL ol o 4-5
m Zolol HEF7 BRSO, A Z4at gl shelrta
E] 2F 200 m {23} 250-400 m, 600-800 m, 900-1,100 m,
231 0 1,200 m $-229] AR A] ool ¥R gtk upeal,
SNzprt BESH A duh LESH) o A9 52w A4
37 2ol 2 17| 93 24 AL A9 % 5 BHEEA -
A2, A3, A4 H|EEA]Y - AL, AS), 54 B A 5 671 A
A (22X - B2, B4, BS ; | 2%%] 9] - Bl, B3, B6)2 414
so] =M Bt 345 22 HF5t0l AT B4 et
i clei7ba] fol5e Aw Rkt

b

L

gxgol 9z 3 g7I2

oo

N ot 0

=
=4

A3 E4S A REY| ¢
sto] 2ARRE ZF Al71 B A& 5 Hek ¢ E(mean grain size,
Mz), WC, IL, COD, AVS 24Z23+5 o Yepf it &4
EO] A=A A, A7 W Bl AE F A2 0-27.7% (
Bt 4.9+8.1%), Bl 0.3-63.1% (Bt 18.6+22.1%), A

e uare] g

[ EY

80 |

60

40|

Percentage (%)

20

7
Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6
Station No.

= Gravel Sand = Sit gmmClay |

Fig. 4. The average percentage composition of gravel, sand, silt,
and clay in intertidal surface sediment in the southern part of
Hampyeong Bay during the study periods.

EQ} HE = 247 8.8-72.9% (Ht 59.0+25.3%), 5.1-40.7%
(Bt 24.5+11.2%) HHH(Fig. 4). st7F FL2] =7t
Q1 Al3k Bl 712]3 B3 HHE ALl HE A ofA] A
Eo} HE O o] 70% ol ez At B A Eo] £-AIsH
ok ZF A7 AP whE A4, B, AE, HE
7|22 Folk (1968)2] 4tztztato]| AR Ay}, A4717 &
oF B|l&E2 YA A (gravelly muddy sand, gmS), 2F U2
Al(slightly gravelly muddy sand, (g)mS), ¢F& 24 (slightly
gravelly mud, (g)M), U(mud, M), &2 (gravelly mud, gM),
A E(silt, Z), Y(mud, M) & 77] B4 & 73 (sedimentary
type) 2.2 e THFig. 5). o] 23t 25 vig o2 B[2=9]
ZAEAof ule} B4 Ak(sedimentary facies)> 2FS A ((g)
M), S A gmS), AE(Z)Q] F 3712 EA/Fo = FEES]
oh oF Ay EAEL S Y 20 SR A B2
Q1 A2, A3, B2, B3, BS, B6 Aol Al WEhar Ay EAL B4
& HHEe FAe] 2700 A0 AL B 4 17
T AHE BAES T2 ASA Y 7k B0 A, AS FH
B4 370] $A517) el

NEEAATE vlgto & Folk and Ward (1957) AAH] o
ofafo] 73 B4 2] EASH SA el Mz A77]
ZFY 1.0-7.7 @ (H4t 5.6 2.1 O)HYZ AN (coarse sand)
oF Al A E(fine silt) AFo] Ath(Table 1). L&, sQb7HE
o] Z7H| ARl Al, Bl ZHLS AlLjshd, BE A]7]9
LA Y E|HE-LS 2T A E(coarse silt, 6.0 @)&} Al HAE
(fine silt, 8.0 @) Afo| P o AHEA] © 2 = 22 A E (medium
silt, 7.0 @)7} S-A|5Fch(Table 1). ESE AA| X o2 B4 &
2 AF71ZE Eet 220 AR A 91 AL Bl B A S49]
A 50 Ad, AS 30l A 4858 1097H4] AlTto] A
s v A" e A= Aok HQl v, 2700 SRR 9
A2, A3, B2, B3 %] FolAe tha 28X B 12
ek o= A4 s s BiEL R Qs AR 5
o) 27t SRA ol A AEF3E A EHEE0] )
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GRAVEL
G=gravel SAND S=sand
sG=sandy gravel cS=clayey sand
msG=muddy sandy gravel mS=muddy sand
gM=gravelly mud 90% zS=silty sand
gmS=gravelly muddy sand sC=sandy clay
gS=gravelly sand sM=sandy mud
(g)M=slightly gravelly mud sZ=sandy silt
(g)mS=slightly gravelly muddy sand C=clay
(g)S=slightly gravelly sand M=mud
M=mud ¢S [mS |28 Z=silt
sM=sandy mud
mS=muddy sand ;
S=sand . @ Api
50% O June
A August
30% 0] /\ October
aM e sC
gM oS gs
LN
5% >, 10%
trace %@ M A @ms \EIEAN / C \
0.01% sM | mS NS \
mup " Mt 2and °1 SAND  CLAY 21 Chaysit SILT

Fig. 5. The ternary diagrams showing the major sediment types of intertidal surface sediment in the southern part of Hampyeong Bay.

?c WA U7 HA] Soskal 04%11101 W 270 AR 2 kA S/g-dry o[ £& FEE HYUE 19| BE Ao HE
Tof wro] ¥ A%}y wjitol Ao g AMZE L o]2]3k AR %] okobh.
g 22 WC tﬂg}0ﬂ/\1£ L}E}b}—tﬂ AF7IZE F B A TH, o] A7} o] R o %l kRt nhike] 27 B4 =S
5 % WC 22-58% (FaF 42+9%) W92 4ol Bt 39+ COD, AVS st ALz of| u]s| tha 292 E2E2 ]
10% 101 6ol 5 ot F7teh= Ak E"ﬂt} 2olzl AafEEe] WARFE 7k (Jung et al., 2010)0] 4] %
HAE W 715 3 545 vehlie A2 ILE A7) Al A Hopbs thas 231, AR o3 QIS vl gt B A
7F B0k 1.6-9.0% (Bt 4.5+ 1.7%) M= A= 8o ¥ & YEEAS Hol= -7t 27|(Hwang et al., 2010),
It 5.8+£23% TH2 A|7]o| B|g]| ThA woron), 1 9] 49, oFal = 27Fe|(Hwang et al., 2011), L2]al HGA 5 EA] 2
64, 1090)= 217F Hat 4.3 +£1.5%, 4.0+1.2%, 4.0+£1.3% ZFdi(Hwang and Kim, 2011)0l| 4] ZAbE Aupebs v]4=3517
2 u|2ate] A7 -9l Ro|e 4] oke Ao @ et aF U okgh o %O]ME}(Table 2). T3, Ao A= A=
ARk, F o mE AE 2 AlolE Helon, 53] B Al XJ*JZ, ol FEoll AlghE 7HA L= FPUE 71Eg e 2 A
710 v Sl vlsl iAo =9 é‘ 54 Aol st A5 2 CODEFAVS == 742} 20 mg O,/g-dry2} 0.2 mg
© Al, Bl, 12|11 B3 AH-AA th2 ™S vld) 2-3% & S/g dryi AAT8IL 2l+=d](Yoon, 2003; Hwang et al., 2010),
2 =2 Bt} §2Eo COD E3F L} ni7HA & 1.1- o] ZHE= ATA Y W EAE2] COD2} AVS B =& vt
14.4 mg O,/g-dry(F 8.1 +3.7 mg O,/g-dry) W= 1040]| A3}, agut upale] 27k H2HE2S QR 878 99 7]
Bt 7.6+3.3 mg O,/g-dry= TFE A]7|o]| H]&| tha Woro Zlw W Th AR Lhop
U, 11 9 49, 64, 8Yol+= 44 Hat 8.4+4.8 mg O,/g-dry,

01:

JRH

ﬂie

8.3+29mgO /g dry, 83+38mgO/pdryz vl ate] 7] B=Te T, B, pH H SLEF 5=
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Table 1. The concentrations of geochemical parameters in pore water and sediment in the southern intertidal zone of Hampyeong Bay
from April to October 2009. The parenthesis represents the average and standard deviation of each parameter

Pore water Sediment
Sampling  Temp. Sal. pH Nutrient (uM) Mz WC IL COD AVS
Date (C) DIN DP  Dsl (@) (%) (%) _ (mgOlg-dry) (mg S/g-dry)

April 1274154 27.4-330 7075 549 ND-12 514192 1075 2253 2258 11144  ND-0.008
(14.1+1.0) (305¢14) (7.2¢0.1) (24+13) (0.3:04) (129851)  (53£25)  (39#10)  (4.3t15)  (8.4¢4.8) (0.002:0.003)

June 189247 27.0-307 7680 10-129 ND-1.1 80178  16-7.4 23-54 1757 26115  ND-0.027
(20.3+15) (20.3¢1.1) (7.8:0.1) (50£37) (0.4203) (117429)  (5.8£20)  (43:9)  (4.0¢12)  (8:3£29) (0.004:0.009)

August  252-286 269-315 7781 8128 0628 78125 2176 3258 2490 31141  ND-0.147
(26.9¢1.1) (20.8+14) (8.0£0.1) (55¢38) (1.4807) (102¢17)  (57423)  (45+10)  (5.8823)  (8.3t38) (0.0440.057)

October  14.7-17.9 252286 7.9-82 - - - 2074 27-54 1654 28120  ND-0.017
(17.0£0.9) (26.9¢1.1) (8.1£0.1) (5.7821)  (4129)  (40£13)  (7.6£3.3) (0.002:0.005)

'ND = Not Detected

Table 2. The range and average of mean grain size (Mz), ignition loss (IL), chemical oxygen demand (COD), and acid volatile sulfide
(AVS) of intertidal sediment in the western coast of Korea

. Mz IL coD AVS
Study Region Reference
yred @) (%) (mg OjJg-dry)  (mg Sig-dry)
. -0.8~3.4 0.2-2.9 0.2-185 ND'
Byeonsan Peninsula (2.8 +0.5) (1.4% 0.4) (3.9+3.4) Jung et al. (2010)
Southwestern Coast of Korea 2.1-8.3 0.8-5.5 3.9-13.8 ND Hwang et al. (2010)
(Yeonggwang-Muan) (5.5+1.6) (29+1.2) (8.5+2.6) 9 '
3.9-7.8 2457 469.9 ND-0.53
Aphae lsland (6.9+0.8) (3.9+0.8) (74+11)  (0.04+0.10) Hwangetal (2011)
Coastal island 1.3-8.2 0.6-5.3 0.4-12.6 ND-0.41 )
(Shinan) (5.3+1.7) (3.2+1.0) (58+26)  (0.05+009) HwangandKim (2011)
1.0-76 1.6-9.0 1.1-14.4 ND-0.15 .
Hampyeong Bay (5.6 £2.1) (4.5+1.7) (81+37)  (0.01+003) INisstudy

'ND = Not Detected

Kim (2011)2 @4 “Ra BASAE ol §3tol 4E 749 o] 334 3 pHel e} Eat, AR 3 A5t 4

Fo Askevt slfoR fUET Gon], T ABFE 2H 29 G W] R A2 hEh 2, 489 55 24

g3k AYH Aol ek o] BAGY, 014w’ R o] €13 ABE FEol ThE A1 vjs) 2 B
el #50
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QW RTe BTt Siete) e BB mebolSR  FEG F AYUTE A, vIE 1080 AR A 2
A B0 G ST G AR Ak, 591 o o) B4F 9 TR, DIN B AT 5120,M
e 5ol €3 B Fo) A0E WE| A3 ol o (B 43404 uM) WHHO0, 480l HE 24+13uM 2 7}

ottt 1090] §l2 270 2192 E3 H}Eb?: BHEA EE 8 RAL 8] Bt 55438 uM 2A] B A7l H]Ef tha
7] g2l Aoz AztE Tt B4 % pH 7.0-82 (HH7.8 E2 55 Btk DIP %= E3F A47|XF W ND-2.8 uM
+0.4) W2 GEI NI Z 4Yo] FFT72+012 7P 3 (FF 0.7+0.7 uM) W92, DINI} 71 A| 2 490 3
AF7IZE ot A F71ste] 109e] B 81 +0.12 7P % 03404 uM 2 7P a1, 89o] F 1.4+0.7 uM 24
Steh. ARt o= ghelebsiol A g5 @71 Akl & o2 APl vl tha 52 wEE BRIk J1L, DS %E
Fatergatstol o) PAE ottt 8ok F7HE 9 & AFVIZE W 51-192 uM (Bt 116436 uM) H$19
FOZ pH7F Sobd 4= GIth(Gooddy et al., 2002). whebA, 1 ZF AZPER 2 Apo] 5 Kol gt o] 2igt A7 Jope]
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Table 3. Comparison of geochemical parameters in distribution
and no distribution areas of benthic macro algae in the southern
intertidal zone of Hampyeong Bay during the study periods

Geochemical Unit  Distribution No distribution
parameter
Pore water
Temperature (C) 12.7-286 14.7-285
(19.4+5.3) (19.9+4.9)
Salinity 252-315 26.1-317
(29.3+1.6) (29.0+1.9)
pH 70-8.2 70-82
(7.7 £0.4) (7.8£0.3)
Nutrient' DIN (MM) 10-98 18 -99
(36 £24) (50 £ 27)
DIP (MM) ND?-2.2 ND-2.2
(0.8£0.6) (0.6 £0.6)
DSi (MM) 51-192 74 -178
(110 £ 43) (110 = 29)
Sediment
Mz (D) 6.3-7.7 1.0-73
(7.1+£0.4) (3.4+2.0)
WC (%) 43-58 22 -54
(49t 4) (34+9)
IL (%) 3.3-9.0 16-6.7
(5.6+£1.5) (3.2+1.4)
COoD (mg O,/g-dry) 5.4-14.2 1.1-12.0
(10.5+2.1) (4.8+3.1)
AVS (mg S/g-dry) ND-0.12 ND - 0.03

(0.02+0.04) (0.012%0.01)

"Excluded the results of nutrient in October 2009.
*ND = Not Detected

S7RtE HAE W 71 &% 542 Uehdl= 1L, COD,
AVSE B3} 0BT A oA 2t2F Bt 5.6+ 1.5%}
3.2+ 1.4%, H+t 10.5+2.1 mg O,/g-dry2} 4.8+3.1 mg O,/
g-dry, B+ 0.02+0.04 mg S/g-dry2} 0.01+0.01 mg S/g-dry
ZA EEA o] HlTEA O B & FEE HA o=
A Adrgstdiel HAE W f7]s g Yt Al
glo] QlaL Fzx| o] HlZ2X|Ho H]s AlHA EAEE o]
FoIA Qo] Yrrt 7 A H9| 77w T Apololl 2 FF=
T Aor Belrh sk, A Fat Y=ol wE IL
T HEZAYGY Yo ihE IL s=Ht Aoz ¢
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Fig. 6. Plot of mean grain size versus ignition loss in intertidal
sediment of the study region in Hampyeong Bay from April
to October 2009. The filled and open circles represent the
distribution and no distribution areas of benthic macro algae,
respectively.
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