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Abstract : To determine the composition of benthic species on the southwest coast, a macrobenthos study was conducted at 18 sites on the islands
of Wando and Jodo for seven summers (2014-2021) from June to September. Two hundred and twenty species(645 ind./m’) were collected on the
rocky shores of Wando and Jodo. A similar number of species was observed in Wando (165 species) and Jodo (167 species). The mean density was
higher in Wando (726 ind./m’) than in Jodo (564 ind./m’). The number of species was the highest at Site 15 (116 species), and the density was
highest at Site 7 (1,664 ind/m’). The dominant species were Nodilittorina radiata with 175 ind/m’ (27.1%), Littorina brevicula with 97 ind./m’
(15.1%), and Heminerita japonica with 41 ind/m’ (6.3%). The climate change indicator species, Tetraclita japonca, appeared in 15 sites, and the
endemic species, Ptilohyale bisaeta, appeared in some sites. Fusinus spectrum, which appears on the Red List as a Near Threatened (NT) species, the
lowest level of extinction risk, appeared in Jodo. The macrobenthos of Wando and Jodo demonstrated the general characteristics of rocky shores in
Korea. Based on the tides and substrate, the rocky shores revealed a vertical distribution trend where Nodilittorina radiata, Littorina brevicula,

Chthamalus challengeri, and Reishia clavigera were dominant. Wando and Jodo exhibited similar habitat distribution patterns.
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Fig. 1. Map of the study area showing the sample points.
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Table 1. location and study date in the rocky shore

Division | Site Location Latitude Longitude Date
1 Jeongdoli | 34° 18' 15.6" | 126° 40' 45.0"
2 | Mangscogli | 34° 17 44.6" | 126° 44 214 | A&
2018
3 Gugyedeung | 34° 17' 48.2" | 125° 42' 06.1"
4 | Soan Milali | 34° 06' 42.8" | 126° 40' 19.8"
5 | Soan Jinsanli | 34° 12' 04.5" | 126° 51' 414" | SePt
Wando 2018
6 | Cheongsan i 00 1930 | 1260 53 5427
Jing-gimi
Cheongsan
7 34° 11' 16.5" | 126° 55' 14.5"
Hangdo
Cheongsan o 1o " 5 car w| July
8 Gughwali | 347 12 341" | 126° 53 015" | S
Cheongsan o 1y " 5 g "
9 | qocheonghang | 24 10" 380" | 126° 51" 121
10 | Eolyupol | 34° 18' 252" | 126° 04' 49.4"
11 Eolyupo2 | 34° 18' 25.5" | 126° 04' 075" | A&
2015
12 | Eolyupo3 | 34° 18' 15.5" | 126° 03' 344"
13 Myeongjili 34° 18" 59.2" | 126° 01' 49.2 Aug,
Jodo | 14 | Sanhacngli |34° 18 35.1" | 126° 01' 195" | 2018
15 | Gagheuldo | 34° 15' 23.8" | 126° 02' 58.1"
Aug.
16 | Gwanmaedo | 34° 14' 19.9" | 126° 02' 145" | 2014
17 | Galmogdol | 34° 18' 23.0" | 125° 56' 514"
June
18 | Galmogdo2 |34° 18' 153" | 125° 56' 45.0" | 2021
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Table 2. Species composition by taxa of macro-benthos on Wando and Jodo
No. of species Density (ind./nd)
Division
Wando (%) Jodo (%) Total (%) Wando (%) Jodo (%) Total (%)
Annelida 27(16.4) 17(10.2) 34(15.5) 119(16.5) 0(0.0) 60(9.3)
Mollusca 84(50.9) 99(59.3) 114(51.8) 341(47.0) 529(93.8) 435(67.5)
Arthropoda 32(19.4) 24(14.4) 38(17.3) 229(31.5) 27(4.8) 128(19.9)
Echinodermata 6(3.6) 8(4.8) 11(5.0) 8(1.1) 0(0.0) 4(0.5)
other 16(9.7) 19(11.4) 23(10.4) 29(3.9) 8(1.4) 18(2.8)
Total 165 167 220 726 564 645
Table 3. Comparison of species number and density of Wando and Jodo
Division Location Mean Standard deviation Standard error F p-value
Wando 76.2 213 7.10
Species 0.0586 0.812
Jodo 73.8 21.6 7.18
Densit}zz Wando 726.0 528.1 176.03 0.6397 0436
(ind/m) Jodo 564.3 298.1 99.35
3.2 §HE B4t L 3.3 2 £¥%
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Fig. 2. Number of species at each site in the rocky shore.
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Fig. 3. Density at each site in the rocky shore.

Table 4. Common species on Wando and Jodo

Species Level type Class
Nodilittorina radiata
Upper
Littorina brevicula
Monodonta confusa
Gastropoda
Nerita japonica
Reishia clavigera Middle
Nipponacmea schrenckii
Liolophura japonica Polyplacophora
Chthamalus challengeri ) )
Middle Hexanauplia
Pollicipes mitella
Ligia exotica All
Malacostraca
Hemigrapsus sanguineus Upper, Lower
QP‘:@r Ze T 3 A9 AHEAAT 28T 54T
2 18FOoR XEAAE FAS @gtort SEdAw
Fd8 T2 53T, 2E Aol FAI FL 55
oI tH(Table 5). 27§ BN FHF F9= oA
12F, =AM = 19500k 1] ARt AT 3|4
ZF(rare species) oAM= 27F, 2R E BFOE F

Abahdet.

Table 5. Number of species that appeared only in one area of
Wando and Jodo

Division 7 5 4 2 1 Total
Wando 1 4 9 12 27 53
Jodo 1 4 19 28 55
Total 1 1 8 12 31 55 108
E Al (Hemigrpsus penicillatus)= %22 97 AHdA= &4

A steon =0 o7 A T 270 A7, 18)% 7 <]

gk 77 AR ANA Fd3GITE BT R/ (Homalopoma sp.)™=

A= A9 570 A, 2, 7, 8, 9ol FHsP e, =
Lo A= FdsA] Utk o] 47 GHolA WA o],
&G, AHAzF AN/, AT T 450 =4
akolal, LA @t of7|st sz, SEF-Hst s,
o2 EVIAM VL EdsEGith AMEE T 2EoA 7Y
WS 37 A4, 15, 16), $FH, EEAE

2330, 11, 120149 FFato] kA3 Zpol& H AT
(Table 6).
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ZF 1750 A/IM R 271 %S % 7t

)
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T AR A F== 1\1*10]— ZTor RE HAHA =¥
Fed, 2 T ZExe] A- 173 18914 2+ 69670 Al/mt,
6lo/A/mE =2 UEE EO*OE] A 49 160914 %= 7
7} 20070 A/m* o) Eskleh T HAl HES Y
(L brevicula) 2.2 B IA% 97TNA/m(15.0 %)= BE A
o] btz AdHelA Edeith o] F2 A 15904
RAMNA/mE 7 Egkon, AA 1801]7\1.L 23670 A /m* =
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Jjaponica)2.Z. B D=7t MNA /M (6.3%)= e -] 23+
L I e R T o T s S| I s e O 2 o e i
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H=o] s/ AHQ, 2, 4, 5, 6l Ed 3, 2= 47
A0, 11, 12, 14004 E&sF. FAAAZEE (L
limay= =X FdeA] Fkom, 2% A 1004w

Zdsto] F2 EXHAE Bt

L

= (F vpectrum)‘_
SOD)ES AES Ao

=
To=

=
==

- 847 -



o)l - FAlE - AN - AF A

Table 6. Macro-benthos that appear in 3 or more places only in one of Wando and Jodo

Division Sites of Wando Sites of Jodo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Hemigrapsus penicillatus O|lo]O0O |00 OO
Homalopoma unid. o | O O]l 0| O
Bullacta exarata O O] O | O
Cantharidus unid. o]0 ] OO
Hyale bisaeta o1 0] OO
Holothuroidea unid. o]0 ] OO
Batillaria cumingii O O o | O
Cellana toreuma OlO|]0O| O
Lottia cassis O O o | O
Asterias amurensis O O ol O
Syllidae unid. o]0 O
Platynereis bicanaliculata ol O] O
Lumbrineridae unid. O] O | O
Chlorostoma turbinata O]l 0| O
Monodonta neritoides o | O O
Arcuatula senhousia o]0 O
Amphipoda 1 O]l 0| O
Chiromantes haematocheir Ol O] O
Pilumnus minutus O]l 0| O
Brachyura juv. O o | O
Cirolana koreana O o | O
Sphaeromatidae unid. O o | O
Table 7. Dominant species on Wando and Jodo BAAG(P. trigona)y> Z3F0] S dz2F/7F HAE 9l
Species Mean density % Accum. % Freq. T R = A4 e, ol M= 37H_ Xg@@,
Nodilittorina radiata 175 27.1 27.1 18 7. 8), Lol A= 270 314, 18) = AgH e =3
Littorina brevicula 97 150 | 421 18 o vHEMNA) HEER] TENANIALT(C o) S
Heminerita japonica 41 63 48.4 18 B3 5E AAE gl A =dste] W2 AAwlE
Gammaridac unid. 40 6.1 54.5 15 B, mReAE 38 AHAL 12, 14)elA T Fdste]
Hyalidae unid. 28 4.4 58.9 4 AR 7F Sl vlE] FA UERS T HE7HNE)EQ] A
Crassostrea gigas 28 43 63.2 17 S HAIM. galloprovincialis)= F-2Jvkel Abel] HA &3
Tetraclita_japonca 21 32 66.4 15 atal = Fom ddAe= AH 95 AT 87 A
Nainereis lavigata 19 3.0 69.4 6 Al Zd3glen, &A= FAE 159 168 AlLS 7
Phascolosoma scolops 10 1.5 70.9 8 AAAA Edste] B2 AAEEX H9E YR &
Melitidae spp. 9 14 723 2 ANSELE 5 5 F 3% e, FE AA
TER oA 3T Fol vE] =AM 11F50] o #
FZFLAFTL. sithanayS Z0] PO T2 A s X CH(Table 9)
Foz g9 37 AHAH(, 2, 6), &9 HH 108 A3
7l BN E@ste] ZEANN WA EEaA 4.1 4
FHMF NN, radulay= Z340] SRl T2 A A EE F
o oAM= 6/ AR, 2, 3, 4, 5 6)°lH FAsHA L, ehkzzbdol]l M sts EAAMTFHF TS A A
Lol A= 578 A4, 15, 16, 17, 18014 E@staleh & =, A 85, 2AF A ol whe} ZFo]7b 2l 2 ™ (Jeong et
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Table 8. Number of legally protected species in the rocky shore

off
e

cH sl ol = |

G- bR sHAld 3

AN T HFE S

al, 2021), 971, BAE,

AT Aol E B,

Stations
Division Species Wando | Tod S iRt EAMFHFTES 165T, ke
ando odo
1675202 Ay @ Fo] ZH3IUTHTable 2). A5 X
CBIS* Tetraclita japonica 8 7 7% B &l = TME]—( ). AT A
- - - - AX 146F(Yang et al., 2007), A5 3= 27 97 (Lee et
Endemic species | Pfilohyale bisaeta 2 3
— al, 2001), A5 %ofal 8 Z7M 104 (Lee and Hyun
Anthopleura japonica - 2 = o o o . R
— 2002), Al Ao 200 AMEE EEe 2 A9 135
Anthopleura fuscoviridis 5 7 — = o kA w o1 .
p— 1 ; F(Lee ot al, 1989) 5 AE vhaAlo] wria dwr AF
cltinia equina .
PPr— 1 1 A w} F47F 2l Shin et al.(2008) oo H-F
acosyana revzs.etosa 1’46 ;(]O_d'% Lq—i]— e ;(]O_ﬂlg] SIS IO 2 1995
f_“;p h;‘m e ; ; Aot 1998 28] 2ALE Tk o) Ao 2 8
lolophura japonica - - 5 -
P ; 1 vol Bxf T 2ALE AASte] F 18%0] @3t
Al furod ul, sk zelold FAT ANERH ST &
Cellana nigrolineata 2 -
e F4E2 wArh
crassonted Mppond S BAR R 719l SAlysug, BASH BA Aol
Lotia dorswosa > L © W B e AN ARl AAEll A%E WA A
Take out | Mytilus unguiculatus ! 4 B A= ®Aetha 9wl 2 CHLintas and Seed, 1994; Paik and
ed ies | Placiphorella stimpsoni 5 3 . .
Approvec species | TTaciploretia Shmpsont Yun, 2003; Tokeshi and Romero, 1995). Paik and Yun(2003)¢]
Retshia brom ot R R el $HE BREe BERR A4 29T
Searlesia modesta - 2 9] 50% o] AHeS wI A Pw, we. Azt
Guaetice depressus 9 8 orut 7l e] HAAL s R oz o
Hemigrapsts sanguinets 20 3 e 5% a3l $F ¥ 5 el ginh w2 A
Hemigrapsus penicillatus - 7 T YEANEAZEE o] 2AHYA T, T A
Ptilohyale bisaeta 2 3 2L on 6% 2% BEOD EAAOR §95F 3ol
Pachygrapsus crassipes 5 8 7} ¢l thH(Table 3). FAF oA e BRaE 2 2L
Pugetia quadridens A AAEER, AAEE, BYEE Fo $HAYom, ge
Chiromantes haematocheir - 3 7(]0_:]'9] 01_:]_:?_ 72:]34_9} -?r/\]-@]'?,i‘:]'(Cha and Klm, 2012, Cha and
Temnopleurus toreumaticus > 3 Kim, 2013; Hong et al, 2017; Jeong et al., 2021).
Temnopleurus hardwickii - 1 %EQ} ,JZ_EQ] O‘j]"?l’,JZ_ZJ'EH 187H Xé;goﬂ}ﬂ %%gi %—é—j
* Climate-sensitive Biologocal Indicator Species & EANREHZEE L [[Fo|gon], o]FoA ANE
= H5FT hiEitd g5 sAeR Exsta gl
Table 9. Number of red list sites on Wando and Jodo Qo). ez ZIgO A 7 wWo] B¥EE BRELLS 9F)
— 58 FIME BEF7L Bol Axste AoE Feiyt
Division Species Wando | Todo (Shin, 1993; Park, 2010; Lee et al, 2017). W+ 712
o] ExAr BHE= e A AMRYE0] A2alEl7|d
Near Threatened(NT) | Fusinus spectrum - 1 x—] ‘L—i ° : o—' —':]:erﬁE #4178 A 132 E] ‘_1;; el
Petricola i - s 4 A3tk Ao g dH A ThHyman, 1967). 5<5F/+ AH7|7)
e A 7Y Helg A7) 8l £1 0¥ s, FduHe
Limalepeta i - 1 -
, e A ARAQ Agoel 2 Sel HIET ol
Data Deficient(DD) Littorina sitkana 3 8 Aasls oj2o] HW 2z ARZ AAE o]Eahel
Nipponacmea radula 6 > A ES A ST (Kojima, 1959; Noh et al, 2018). A4 55
Pilosabia_trigona 3 2 & bz b ARelA FAZ wE Al 12 Az A
Not Applicable(NA) Crepidula onyx 8 3 Hok 3t EAA waat gzt g SRS 92 s)okslr] )
Not Evaluated(NE) Mytilus galloprovincialis 8 7 Hof ko] ZElH Eoly a5z Fo7 ol% s B
Least Concern(LC) Liolophura japonica SR 5 2AUE FAHoE s 3 g Ao
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