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Spatial Species Diversity of Macrobenthos in the Intertidal Zone
of Hwasoon, Jeju Islands

Jung Jae LeeKyung Chul Kang and Jong Cheol Kim'

School of Applied Marine Science, College of Ocean Science, Cheju National University, Jeju 690-756, Korea
!Sehwa High School, Sehwa-ri, Gujwa-eup, Bukjejugun, Jeju 690-804, Korea

ABSTRACT

The distribution and seasonal changes of the
intertidal macrobenthos community was performed on
five intertidal rocky stations of Hwasoon at Jeju Islands
September 1999 to August 2000. The macrobenthos
was composed of six phyla, 13 classes, 24 orders, 49
families, and 97 species. The dominant species of the
upper zones were Nodilittorina exigua, Notoacmea
schrenckii, Liolophura japonica and Patelloida
saccharina. Those of the middle zones were
Monodonta labio, Chthamalus challengeri, Siphonalia
japonica and Liolophura japonica. Those of the lower
zones were Siphonalia sirius, Patelloida saccharina,
Chthamalus challengeri, and Liolophura japonica. The
community dominance indices of the upper zones
were much higher than those of the middle and lower
zones. Species diversity and evenness in all
investigated zones were highest in station 1 and
lowest in staton 3. But, species richness was highest
in station 1 and lowest in station 4.

Keywords: Intertidal macrobenthos, Dominant
species, Community dominance index, Species
diversity, Evenness, Species richness.
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ol2jgt A7 A5 W] E B AHH 4
e T 8450 A G wel Aolsp] wlge] =20dE F
Aoz 3 AERE TR A7 B2 qAE o8t
o] FoiA g}

AFE 2704 JEELEe} T3 T FAHE A7 A
FE 27 HEAEE 7129 T (Lee and Jwa, 1988),
AF= 220 D 2A YeiAe) FHTR B3 AT (Lee
et al., 1989), AFxE 3 g9 AEAu S slxdx
(Lee, 1990), 7tote 8} wiete 27Hd]9] AMEH2EE] £
Zo} FAFE (Lee, 1991), AAXE FHdG 529}
TATE (Lee and Hyun, 1991) 5, AAad FAHE &
& AT AFE 55 ALY AE A 7)2AF (Lee
and Hyun, 1992), A|Fx v|cke 27l ¥l diF A
A FHESEAT AEY TAHE (Lee and Kim, 1993),
AFe FH 4599 BN 712AT (Lee et al,
1995) 5°] 3

2 Sof 4319 S5 U NAEY SR ZAE A

gole 9 Addol47) AT Qe Sdslo] ek JelAol
44% 9% AL Qoh S8 4950 Y AR
AHY ATE AT BT AT 93 SYe] gl 2
T3kg ol Aek. mebd AL ASH BEY 23]
AL 33 PAE A8 T 22 4D 5L ebs
£ A aFel o )2 A8 B4 wasich

Table 1. Macroinvertebrates by phylum collected in the
intertidal zone of Hwasoon.

Phylum Class Oder Family Species (%)
Porifera 1 2 2 2 (2.0%)
Cnidaria 1 1 1 3 (3.1%)
Mollusca 3 11 27 66 (68.1%)
Annelida 1 2 2 2 (2.0%)
Arthropoda 3 12 19 (19.6%)
Echinodermata 4 5 5 5 (5.2%)
Total 13 24 49  97(100.0%)
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Fig. 1. Sampling sites for the present study of Hawsoon at Jeju Islands.
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2. AA FHFFER
1999 99¥-¥] 20004 8¥7IA] A3 s x4 ZM
FHEFES X oiFt 24 56 F 13 7, 24
49 3, 97 Fo] YISt
Z} 22 Table 13} 7o) AAEE] 68.1%% /M4 &
31, AAFE (19.6%), TH5E (5.2%), AXFE (3.1%),
3‘&%%—5 (2.1%), HAHFTE (2.1%) o3t

3. 9459 2] $A= S
FAARE FHF NAFE TAR AR g A, F

3R 7 A 1, A 2 $HEL Table 29 2ok é{m{

799 A1 A2 A 1191° 3 $EFHELx

o-lﬂ o

g2 AUE Al 1 $3E, Al 2 £HFeE Yepllen,
McNaughton (1968)2] WP o2 $A% 45 AME3l4ic)
ZTI9F%  (species diversity index, H) + Shannon-
Wiener function (Pielou, 1969) o £#3le] A4ts}3ich

FR% (richness, d') ¥ Margalef (1968) & o]-&3l3ich
T%% (evenness, J) + Shannon-Wiener function (Pielou,

1969)°l A3t AAkslgict

(Nodilittorina exigua) ©1320, A 2 +-4AE5L St. 19 &
X (Liolophura japonica), St. 29| #15-2]2F (Patelloida
saccharina), St. 33 St. 4= 8F7] (Notoacmea
schrenckii) Gt TATHE A= 59.96-76.98 WHE
St. 30| 7Md w32, St. 10] 7 Wkt

ZR A A 1 $AEL St. 194E L& LF Mono-
donta labio) St. 20X Z2 =7 \ub 8] (Chthamalus
challengeri), St. 39X+ 2= 7) (Siphonalia japonica),
St. 494 24 (L. japonica), St. 5941+ el % (M.
labio) ©]gom, A 2S-AEL wj=a7] (N, schrencku) =
El2)3e (M. labio), AFHEA (Mytilus edulis), &

4 1

1. 24 2179 9T F& 2 JLE
2 ARE BPRAz WASE A8 ulsrgo] W)
oo = o 1
FHT Ao 4% 122 & . A A9l Fig 2% 2 gniong mitella), 2% (L. joponica)§ch. 2HSAE Zl-’F
°f 24 A AR $EE SLACND, BT FEEE 54014590 992 St 27} A1 B, St 47 4 B
33.38%°1 31tk orct,

A

e Al 1 $AHSE St 19AE I

Table 2. Dominant species and community dominance index (CDI) in upper, middle and lower zones of the sampling stations.

Zone Upper Middle Lower
. Dominant species CDI Dominant species CDI Dominant species CDI
Station
Nodilittorina exigua Monodonta labio Siphonalia sirius

1 Liolophura japonica 59.96 Notoacmea schrenckii 41.00 Notoacmea schrenckii 26.07

9 Nodilittorina exigua 61.47 Chthamalus challengeri 45.99 Notoacmea schrenckii 42.09
Patelloida saccharina ' Monodonta labio ) Liolophura japonica )

3 Nodilittorina exigua 76.98 Siphonalia japonica 38.89 Actinia mesembryanthemum 23.94
Notoacmea schrenckii ' Mytilus edulis ’ Serpula vermicularis )
Nodilittorina exigua Liolophura japonica Patelloida saccharina

4 Notoacmea schrenckii 65.77 Mitella mitella 34.01 Monodonta labio 29.87

5 Chthamalus challengeri 72.03 Monodonta I'abzo ' 34.39 Mfmodo.uta I.avbu_) 33.59

Nodilittorina exigua Liolophura japonica Nipponica bistrigata
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(Siphonalia sirius), St. 29Ax ZF-Lx27|wu0] (C.
challengeri), St. 39X L& (Actinia mesembryan-
themum), St. 49|+ ©5 1% (P saccharina), St. 5l
At EERILE (M. labio) °lRoH, Al 2 +3EL wiv-d
7} (N. schrenckii), T3 (L. japonica), 33|AAx]|g o]
(Serpula vermicularis), e}l 32% (M. labio) °|c}. ¢
ALHE A5E 23.24-42.04 HSIZ St. 27} 7MY w33,
St. 30] 71 wsich

4. 8 FF9] A

T94 28249 thAL St. 19)4E= 63 £ 1,008 7
Al, St. 20lM= 56 £ 1,243 1A, St. 39)AE= 44 F 621
WA, St. 4914 50 % 462 7)), St. 5o4E 39 £ 1,208
AAZ St. 1°] £3547}F 7H¢ Wk, St. 571 73 FHld
(Appendix 1).
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[
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F (3.1%), 355 a5 47 257 E43lo 7
Zt AA F 9] 2.0%F HEFHACH Lee (1991) & HEIE
FARIM 27 F, 12 7, 23 &, 49 3} 90 9] AMAYEL
B3 v Qo AlF S8 Ak 270de} zsldjoE 81 £
9} AMABEC] (Lee, 1990), AF ¥ AelM= 2F 59
% (Lee and Hyun, 1991) ¢ AAA4&c] »u u} gich
FH 2AIA ke sl A 27 A A=
olF ¥ Ay B AMFEY £8F 7 gy, A=
146 = (Lee et al., 1995), ¥|%}% 168 & (Lee and Kim,
1993), AF EXA9H} $= 299 10 ¥, 201 £ (Lee
and Hyun, 1992) 2ok 85471 A9

o] 149 =7} oA ol ZepAl Eeo] @ shitd
W g2t A N9l AA w2A X3k e} AX AE,
FE fFe EXo F3 23S 7R ey s
48] Y74 fa2 FHAGE P 22 £ FEE 2
9] 37} & AQR} dAF] E X E Ho|x Jl9
e 297 o E e Reolxz gt

ZAAY 229 AL F, ST $AFY 2EE A
FrdelA FETHFLLT, wiFd], 27, dFIas €
oln, FRTHL EEF, FLxF ], 2|
b), A o), PP Fugusly], HFny, A
ZEe7|ao ), F8, e, Hsj@axge], g
5 FEER o2 e ey, 2y $xAY
(Lee and Hyun, 1992) 7 A3 4429 (Lee and Hyun,
1991), AF EX A9t (Lee, 1990), ¥]%% A9 (Lee and
Kim, 1993), &A= A9 (Lee et al., 1995)] Z7chg} 1)

Table 3. The diversity (H’), evenness (J') and richness (d’) of the macrobenthos collected from the intertidal zone of Hwasoon.

1 2 3 4 5
U M L U M L U M L 8] M L U M L
272 271 3.00 190 249 2.75 1.27 222 278 145 2.83 265 147 240 263
J 0.78 0.78 0.82 0.61 0.73 0.75 0.58 079 0.82 075 0.8 082 054 079 0.88
d 5556 5.79 6.58 3.59 5.18 6.26 141 356 540 127 6.44 480 209 371 4.83

U, upper tidal zone; M, mid tidal zone, L, lower tidal zone.
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Appendix 1. The number of species and individuals of the benthic macroinvertebrates collected from the intertidal zone in

Hwasoon (50 cm x 50 cm).

2

Sampling station
Species Sampling zone'

1
U M L U M

L

Halichondria okadar
Haliclona permollis
Actinia mesebryanthemum
Anthopleura kurogane
Anthopleura midori
Acanthochitona defilippi
Cryptoplax japonica
Liolophura japonica
Onihochiton hirasei
Lepidozona coreanica
Haliotis diversicolor
Diodora sieboldi
Elegidion quadriradiata
Collisella heroldi
Collisela sp.

Collisela sp.

Notoacmea concinna

N. gloriosa

N. schrenckii

Patelloida pygmaea pygmaea
P, saccharina lanx
Cellana grata grata

C. nigrolineata

C. toreuma

Cantharidus callichroa
Chlorostoma argyrostoma lischke
C. argyrostoma turbina
C. xanthostigma
Mesoclanculus ater
Monodonta labio cpnfusa
M. neritoides

Omphalius nigerrima

O. pfeifferi carpenteri
Trochus maculatus verrimus
Turbo (Batilus) cornutus
Lunelia cornata coreensis
Nerita japonica

N. albicilla

Nodilittorina exigua
Cerithium kobelti
Certhidae ornta
Serpulorbis imbricatus

33

RN

Lo N TN

22

21
48

247

17
16

50

10

57

15

22
17

26

24

11

[

2

14

12

34 23

61

28 39

14

10

36

223

2

69
13

17
17

26

26

10

12

14

20

12

46 1 5

32 22

20

178
21

12

22 10

17

51

13

16

10

17

26

20

21

35

13

41

20

21
12

35

'y, upper tidal zone; M, mid tidal zone, L, lower tidal zone.
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Appendix 1. Continued.

Sampling station 1 3 4
Species Samplingzone' U M L U M L U M L U M L U M L
Cyprae gracilis 3

Monetaria annulus 1 1
Ceratostoma rorifluum 1 1 1 1
Murex cirrosa

Purpura bronni 1 8 6 1

P clavigera 1 3 3 1 1
Buccinum ferrea

[T N
-

Cantharus subrubiginosus

C. cecillei 1 3
Anachis misera 2 1 12 6

Mitrella scripta 1 1 1

M. bicincta

Nassarius livescens 10

Reticunassa fratercula 1

Siphonlia japonica 3 1 23

S. sirius 9 3 47 10 25 17 14 4 26 7
8. laciniosa 1
Chromodiris festiva 2

Glossodoris pallescens

Poterius dalli 2

Barbatia strearnsi 4 4
Nipponica bistrigata 5 12 1 25
Hormomya mutabilis 1

Musculus senhausia 7 1
Mytiius edulis 2 9

Ostrea denselamellosa 21 12 2 4

SN~ O
—

Saccostrea echinata
Ortrea circumpicta 1
Cardita leana 1
Neanthes japonica 2

Serpula vermicularis 15 15 4 5 23 2
Chthamalus challengeri 84 145 3 304
Tetragnata japonica 2 1 6 10 26 5 17
Pollicipes mitella 16 19 12 3 17 119 31 1
Orchestia platensis 5 2 14 6 2 4
Ligia exotica 2 18 12 14 13 2

Palaemon paucidens 3
Petrolisthes japonicus 1 8 12
Pagurus lanuginosus
P samuelis 4 2
P similis

Calappa terraerginae 1

[y
—
p—t
- b
M~ —
-t
—
w

' U: upper tidal zone, M: mid tidal zone, L: lower tidal zone.
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Appendix 1. Continued.

Sampling station 1 2 3 4 5
Species Samplingzone' U M L U M L U M L U M L U M L
Actaea savignyi 1
Leptodius exaratus 1 1 2
Helice penicillatus 1
Hemigrapsus sanguineus 3 1 1 1 1
Pachygrapsus crassipes 1 1 2 4 1 3 2 2 2
Sesarma pictum 4 1 2
Leptomithrax edwardis
Pugettia quadridens 1
Anthocidaris crassipina 1 1 3 1
Asterina coronata 1
Ophioplocus japonicus 5 3
Ophiactis savignyi 1 1
Atrocucummis africana 1 2 38 1
Hemithyris sp. 2
No. of species 32 33 38 23 30 40 9 17 30 7 3 25 15 21 26
No. of individual 467 261 280 462 272 509 291 90 214 111 197 154 808 221 179

' U: upper tidal zone, M: mid tidal zone, L: lower tidal zone.
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