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Distribution patterns of macrobenthos in the sandy shore of Hakampo, Korea'
Ki-Ung Namz, Chae-Woo Ma3, Dae-Sun Son3, Jong-Chun Kim®"
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ABSTRACT

This study was carried out to analyze the community structure and distribution of macrobenthos in Hakampo
sandy shore. As for the environmental factors of sampling stations, the average grain size of the sediments from
the sampling stations was 2.37 & with the range of 1.9 3~2.52 &, which represents the typical medium sand
sedimentary facies of sandy beach. The average sediment organic content was 1.15% with the range of
0.90%~1.46%. Most stations had low sediment organic content which is typical of sandy beach. The number
of species were total 59 from 6 taxa and the individuals was 668inds./m’ in the 10 stations of the study area.
Based on the Bray-Curtis similarity analysis, the 10 stations of the study area were broadly divided into 3 groups.
The highest part of intertidal zone was St. 2~St. 4, the middle part of intertidal zone was St. 5~St. 8, and the lower
part of intertidal zone was St. 9~St. 10. A spatial community structure was observed which is divided into the
highest, middle, and lower parts.
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Zk32 31 Q)th(Stephenson and Stephenson,
1949; Park, 1998). 53] AHd 27t = EAE9 H F=F
o] 90% o]l Agoz st o7tdE Y eHEd A3}
7N, et FAWA, of s Fo] At o] FFAR 1
F840] B2t QIth(Yun, 1995). 27t 9] P A A 5=

o golapta aelQl ZAZRY 2, 220l Aoy &
A, 483t $40l S EEH) 3 AEHY 29 4o,
A BE o ueh ATHOE Hg3te] 27019
e HH 2 JrEzA o7 osle gIANEEY
TAFZ2Y B2 AAE A (Lee et al., 2001), thE A A%
=
o}
o

of BEof upebA] hHRE GPyol o Fe o] Folal

AubA 0 2 FjoFol A akut @ AR RAZ 7o) A A AlEH=
NAAAF B HEE 290 02 244 JYFEE Mol
=E3F BxujE o] yreldth(Stephenson and Stephenson,
1949). E3E, AbA 2 Th o] 9 HAFEE Heo] FstA
HAA lon, 24 7&‘191 XM uteh AJXZzE W 3hehe
£ Boll Agot7] flafAl mef Lo

2 s “H%Oﬂ SpotdEHi o]F0}# glth(McLachlan
and Jaramillo, 1995). AAF 5 =& A2EY 20| wfeli
34 8 o] Qi RN 22 A, BYFES

B8 A 43 RR) ANsHEA HAS gust
=4, zam G428 o] §718 Bl Het 55T 2
A £ ¥ A 3tch(Fauchald, 1974; Conway-Morris, 1979;
Hulchmgs, 1998).

g fFAAFE 2l ‘I}E EA £
4E AR e AdEZ g B A7t rh(Dahl,
1952; Trevallin et al., 1970; Brown and McLachlan,
1990). Whe, thFAAYEY thg2Eo] gt T A+
2E J0(1990H FAb oo s oA 9] TRl &
EZ Pl tfgt A, AH T iR Wopwe] meji
-J EH@‘ZiH Fo] Exof| tfgt A+(Choi ef al., 1998) 1

2 HE A E SE2 wf A st dFANE
—?94 AL Z (Hong and Yoon, 2000)7} RLEIL QoL
U AR = SAEE Agtel ddiFoR Wol 2
StAE obA didE el et At uHE Holth

2 AFe Y= AR M4t R AASE
o FRFEG B ofgel o iRy 5L B4
of Sy APz o] A2 E olfsta T f5F2 9
o2 Qla) 27ef AefA o] L¢o] 7FHI Gl ol A

o Ak AMYEAY Aol 7| 2ARE A FSRA Tt

24 AU A BINAE Ane APUR 9
Hol7l ¥ 40 |3t 29 ARk 050 HAoR A4

AZDry sieving)dto] FAMEEE 311, 49 049
A Age A48 sk 2S5 8 300ml9 0.1%
Al ool Y 2Zu A7) WE7IR F LA ZAA
71 &, A5 =5 A47)(Sedigraph 5100D)E A8} ch.
E] A A}(Sedimant type) ¥+ Folk and Ward(1957) v
dstth $71% BAS E3 =80 g3 3 4712
e i A4 (Ingnition Loss Technique)o]| _JBH e
P 5 , A EAFES A FA A wEe s A
3}

N

i ogh mt mlo
32 32 rlo

=
2. HEXMMSE MY

PEANEE] Y-S 20119 795E 20124 69714
o Al Al AASHCH(Figure 1). A GY HZExA]
20t HFFERE JAARAA HYA ARZA7
(Nikon laser 6005 AL&:3to] 2% at 73} of 220me] ALA
247 kg FH e AR SAH A stehE AR 23
of 445 BBAN TR FAFE IHRES do}
B7) 8 st T £l 1749 AAE H oA
7 2]2 74 7](Nikon laser 600)5 AM&-3}0] FAALE Thie =
etgleh. AR 1719 AAE 20m FALZ F 1079
O =5 E 50 x 50em A W F(HFHA 0.25m)
£ olgelol YAEAE ANsion, 24 AU 194 2
°| 30em7HA & AHE& Z}H stoleh AFE AdE dHo
/\1 SICVC(O Imesh)& A& F&3t &, 10% F4E

Do AP 2Ule] LR, 7 U
4a% % RAAd e Aides wiues
(Olympus-SZX12) Sl A % 22714 $HAL, A%
4 533(Wet weight, g/m?)S 2

e

N

=1
RS

8 F3 WA ARE 083t Bray-Curtis®] A
= A (similarity index)E YEFW O M, GAE A+ PEH
BE 7 24 AT 29 £ Aok wyow
group-average S 0|43}tk 54542 PRIMER 6.0(Plymouth
Routines Multivariate Ecological Research) computer
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Figure 1. Map of sampling stations in the study area

packageS ©]-8-35}o] 724 (cluster analysis)ol| 2|3t %]
I (dendromgram)?} nMDS(Non-metric multidimenional
scaling) Mgy o wAs A 18w 2 2§ 7+ 3
Aol Uehb st R ANEE BREE sere] 9
3] SIMPER(Similarity-Percentages procedure) testS 3
stk 2HFE FAURG FUUES o] g% YyoE
LeBris Index(LeBris, 1988)% o]-&3}o] At&3t9ioH, 4
A $45e ANUES 2AZ s,

2

Aol

1. 71

rlok

2 A 23 HAES AF 6t = 24T B
9] & (Mean phi)E —E—@,é}d CZAF A AR A
B9 PHYEL 19025209 HWYE Y= FF7ol
23702 YEY A H -‘:r Aol ARz £
At(medium sand) ¥ % /3-& WHeRH ch(Figure 2). 7]

22 0.90%~1.46%2] W9 FF 1.15%2] §715 Faks
Uetith A 4718 g dney shEx gl
10014 1.46%= 714 =4 vebmon, 45A92 st 29
A 0.9%2 7P WA vebgtt 2o FH oA Azt
oA vehte % §71% 3 #27F debdchFigue 3).
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Figure 2. Sediment composition at each sampling stations
in Hakampo sandy beach during sampling periods
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Figure 3. Sediment organic content at each sampling
stations in Hakampo sandy beach during
sampling periods

2. B2, E8E 3 My

2A Xl“«l 107) Aol A 67H94 i F 5%, =8
MA = 668inds./m oGtk BfFwHE F2AHS AFTE
—r(Annellda)Ol 25%(42.4%) Z} 5} o, ;SZ]%%%
(Arthropoda)©] 19%(32.2%), AA5&w(Mollusca)©] 1
i(20 3%), 7852 E(Others)o] 3%(5.1% 27 o}ﬁ\:]—
7 AAELE 27 sHE Al St 1004 3602 743

Be Fol FHstgom, 4RA St oA 17502
Mg A e Fol FRst] 20T HYE 248 F47
ot 24 ot FRUEE #YFETC] Slinds/

m(4.7%)7} £33 R 1, DA S-S E0| 545inds./n?(81.5%),
AA S 2 E0] 9linds./m(13.6%), 7| EFEE50] linds./m
02%) 22 vetgth JHER ARuy FRAAQ St
5004 1,13linds./m*& 7} & 2FUEE A5G
o, 3572919l St. 100] 4] 430inds/m'® 7} WS 23T
T & 24759 ch(Figure 4). A FE& % 296.41gWWt/m
07 FHFPEEHo| 984gWWHm(3.3%), X SELo|

WAnnelida (Arthropoda  WMollusca (Others *Number of species

T — 0 3
£ g i
4 8
£ 600 —_— \./ . 20'%
S 2
2 p— - 158
5 400 - E
a 02
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Stations

Figure 4. Variations of density and number of species according
to groups of macrobenthos at each sampling stations
in Hakampo sandy beach during sampling periods
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58.99gWWt/m?(19.9%), A EEE0] 227.33gWWt/m?
(76.7%), 71 Et5EF0] 0.25gWWt/m*(0.1%)2] <O 2 L}
etk AHEE Aurw 2HA90 St 694 54.63g
WWun o2 7V £ AAFE ARsgon, 4A
3l St. 1914 10.63gWWtnre.= 7p W& AAFFE 244
3} % th(Figure 5).

W Annelida (1 Arthropoda ®Mollusca (1 Others

- | L
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e o oNoN
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Figure 5. Variations of biomass according to groups

of macrobenthos at each sampling stations
in Hakampo sandy beach during sampling
periods

3. RES

MAGe ZHWES 123t LeBris IndexZ A}-§-3}0]
BA5 A3, A9 1% oJA £ 9%0 2AE 2 AXFE
(Arthropoda)©] 6% 2 2 LEFYTH(Table 1). A 1% o]
o SHE 5 AHE AP $HEY xS AR
W, A9 HZEL Urothoe sp(Le FA A LAEHE AH
2 B3t 339inds/nro|H St 594 724inds./m*2 o &&
U g Uebdch 2R S8 E2 Eohaustorius spinigerus
CHgRRFALA R FHE B 110inds./mron
St. 89| A 203inds/mrE Hoj HFFLEES ebic 3 A
S HEL Felaniella sowerbyi(ZLuFEAro| 22 A A
I3t 84inds./mo] ¥ St. 40| A 147inds./m'2 o} Y
=5 Jepich 484 $HELS Haustorioides koreanus(7]
dud Az FdG Bt 36inds/mrolu] St 194
145inds./m'2. FY) 2AUES Yehych s SFEL
Corophium sp.(F ALY I H)E A AT F+ 33inds./
meo]m St 404 194inds/m'& Hoj ZHYES YJehich
6WHA 2HZEL Prionospio japonicus(M T BAZ A
oNZ HHY Hat 16inds./mo]H St. 19]4] 143inds./m'Z |
4 2dUEE "}E}““E}. THA A FE Mandibulophoxus
mai(LF7HN 71 EEN2E AAT B 13inds./mro] ¥
St. 1094 311nds/mi A 2AUEES Vet sl A
oF oA $E-E Cirolana sp.(B 2 72 & 57)2F Euzonus

o

sp(RBAA G ol R ZH2 AHT Bt Tinds./nr, 8inds./
mrolm £ F BT St 104 St 67479 £ BEE 72tn
gtk o]% 9% HHAYLEL 646inds./mE AA ZFUE
668inds./m*2] 97.4%0l| dfatct.

Table 1. Dominance ranking by LeBris index in
density of dominant species(Ar: Arthropoda,
Mo: Mollusca, An: Annelida)

. Density LeBris
Rank Species name Taxon Dominance
(/m’)

(%)

1 Urothoe sp. Ar 339 51.61
2 Eohaustorius spinigerus — Ar 110 16.46
3 Felaniella sowerbyi Mo 84 12.14
4 Haustorioides koreanus Ar 36 6.39
5 Corophium sp. Ar 33 4.75
6 Prionospio japonicus An 16 1.80
7 Mandibulophoxus mai Ar 13 1.77
8 Cirolana sp. Ar 7 1.37
9  Euzonus sp. An 8 1.11

Ly

4. 2EEN

ZARA 9] 107 4o A Bray-Curtis index?] GAME

(Similarity)E #A3H A, A3 BE 50% o] }e] 32
2 Akt At debdth fARE A4E BEdE 2 3
of AFoE UH e, 270t ARA Y St. 2~St. 4,

27 FRA G St 5-St. 8, Z7bh sEA G St 9~St.
1002 FLEE Ity 270 AR A D& Haustorioides koreanus
E2H LGNS, Prionospio japonicus(f 1o B A2 70
A g o), Euzonus sp(LZAA G0l )7} oh& Al HWH
A 285t fFAE Apo] dFE FoeH, FRAY

Eohaustorius spinigerus(7} A i el -2 G A $-), Ur ()thoe
sp.(ZL | FA G Q-ALEF), Felaniella sowerbyi (HL0}E4¢
o|z7)7k o Bl ‘f‘lﬁﬁ A Fdsto] fAE A5
QIS FAoy, 3529 Mandibulophoxus mai( Q¥

TEA 1B A, Semelangulus tokubei(Z-L-t % 2 7) 7}
o2 ol vle) =7 st FAIE Aol dFS F
£ F2o2 Uedth(Figure 6).

sp (EEWXI%’;:*H%*}%%)% A BE 2909
A Ao AHoE FRAG N $PHoE B
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Figure 6. Dendrogram of similarity indices and nMDS
at each sampling stations in Hakampo sandy
beach during sampling periods
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Corophium — sp(SAX2| G $F) T3l Prionospio
Japonicus(W| -0 B A2 R 2 G o] )= 352 %, Eohaustorius
spinigerus(7}A 9 2L F A A A )9} Felaniella sowerbyi(1L

st
g SN
N [T N
Noor®I e s
gand YO \ paust® g
wong 2T N oo
u TEN
AN
jac \

\ st
\ fla“,yche
\

-~
ni <\
anito’ N o
Exc,mvanﬂ \ goh?
N \ TN
s KOr® N Fel
\ joide’ \F
o et BN
N - \
N L \
o - jisus
N N\ o 0NN
N\ \ 40110 NP
. N\ v LlostS
SN s N A\
AN "\ gonaust® \. pows ™
RN I N N
O\ u N \

Figure 7. The comparion of the zonation pattens of the
present study and Hong and Yoon(2000) in
sandy beach

g2 A AR FRAY, Mandibulophoxus mai
(BN EAGe] ShF0 LEatec
(Figure 7).

=

®dTE stE Az AAstE JIANEE
o P2} FEGFFE EA 5] SghE AP 27
YR E gEo] oA ORI QETtE dotiy] $is
of dskee.

stz A2 B4 e § 25 HAEE A5t
of = 2AW B JEE BAT 2, ALY
d=E 23792 Uepgon, AHd(Sand)o] 95% oo 2
ARAQ AH 272 % Y AHMedium sand)e] B 44}

o
LFeERW T} Snelgrove and Butman(1994)9] 2|39, ¥4 &
el §71% ek EHEY Yo o HoEe] g
WG fAS ofdE Holtha Hugh up glom, & At
ZAA G 9] G718 ke Wit L15%E AFFQ Az
oA et {715 o A7F Uebdh B9 Al
HAY A G o R o]Fo| A Lee er al.(2004)9] o] 4w
274 F9 i golAe Bt 03%Y f71E FFS BAo
o, Sung(2010)9] Btz 9] Ao A= Bt 0.7%9
F71E TFS Bed, ole & A7 2AKYY {718
Shefoll wlsf HlmwA w2 f2o|glT)

Paik et al.(2005)] 9J3tH, P A=Y 8 T4
9 AAGE 2A A7 E B S ole] ZhAl 2l wet
HEHAT EAE o] Het A= o
A= vus] & 4 Qe AR wekEckay B g up 9l
EHE0 Q= 240l Hlgh st vlasf HH, & A
Aol Al e HA 10719 B olAl 59F0] Ede 3
SE AA Y= hE R (Paik er al., 2005)9] 871 &
HolA &8 1105 R Foy A ® &5 32 (Hong
and Yoon, 2000)] 1071 A oA &3 2583} =
% (Lim and Je, 1998)¢] 107 A& o)A &&3t 5021
s B AoAoes s g FAS Ueigleh
EZE, 2AF A o] 22 Shin(2008)9] A Thol ofshH,
200799l 26%, B 192inds./nr, 20080 24%, A4
236inds./mr &2 & A+ AL} 2po] 7k QAATh whebA, Af
AN R FHAEY] Y 240 H&E A=
off ko] thekgt Aol 5 et glon, ojefdt At =
ApolLp A7 O] whE ggFo] A3 Ao w ity
FF 4 AFEY A HAE Y 52 1Hd
ZAQ vl g 9 AN BT Ao R oA
torE A 27 le] Edete FE THE {

2 AAEEH 1 FolA GAF 2 AMILF
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o] ool EAA o7 Yepytt). o]t Aite AT Dahl, E.(1952) Some aspects of the ecology and zonation of the fau-
7} AgiH oz o2 BEgo) ug $9 S BYsh= na on sandy beaches. Oikos. 4: 1-27.
%2 9] ¥ oA (Brown and McLachlan, 1990), AF& 27F Dexter, D.M.(1983) Community structure of intertidal sandy
o] EAo] & Aot Aubat Ale g Dexler(l983)°|l beaches in New South Wales, Australia. In: McLachlan, A. and
ostE AHLAEL Y 27hYo] SHHO R BEgt g:ajmuks, ;[6?2132), Sandy Beaches as Ecosystems. The Hague:
. Junk. 461-472.

I Hustglo, ojeet wAloA & ) sttE APz
S = - N . Fauchald, K.(1974) Polychaete phylogney: A problem in proto-
7 o) HAANEE 210 Jpurs z7idlo] EAL #F
dd e g AN EE ES Y 2ade A 2 stome evolution. Systematic Biology. 23(4): 493-506.
dhesta gk o A

N

SiohE AP0 AV deE HElE F5A] 9] Haustorioides
koreanus(7V 8 2 AN $-), Corophium sp.(52 I AAY
$-2), Cirolana sp.(53 F-AHH 7, Prionospio japonicus
(o A2 AR o) el Euzonus sp(LAA T ol
), TEA A Urothoe sp.(EHFA M- AHER),
Eohaustorius spinigerus(7} A8t 2LE| F 2] G A ), Felaniella
sowerbyi(TLupEAr o] 2 7)), SHEA 9 Q] Mandibulophoxus
mai(GH7HA N E DA SR o] 014 len, o] e of
Ae L2329 Q& k&H Z#ZAH(Hong and Yoon,
2000)0] A 9] AFATNAE FE hEAT, F2 F2H
of s REFFO] AF R LREE FEEY f
ARG A3tE Yyl gtk Choi et al.(1998), Hong and
Yoon(2000)0] oJatH ztth P A A FEY R E F
o] Aol 27bdhe] EAoll oste] B &9 o=
F71E9 gl Atolol upet PP A A TE A4
A4AE BARUOE 4T Bae v ek, Tel
SHE A A%, AR YR 2YNCE 712
stekol] whebd P AAEEO] FES= AoR BE)

w2 Ate 149 A FAOlA o] Fo]R Aol AN,
g APz A9 YA TEY FHLR} B
EFY 9 AREEY] EAE AN LA §FGiTh. Hong
and Yoon(2000)9] A2 e} A2 A oz apo|7h LA vk
AERY Y] FRA R AL o] Yol A fAFgE
Ai7h el oz Hop Abd gty ol qg Al s
o 3ol atshe AEatA 29)7F EAfshs ALR oA
At

lo
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