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Abstract : In this study, from August to October 2019, we conducted a survey of the spatial distribution and dominant species of macrobenthos on the
rocky intertidal zones of 38 specified islands distributed along the southern coast of Korea. On the basis of observation made using 50 x 50 cm quadrats,
we identified a total of 80 species, among which, Mollusca were the most abundant fauna, with 54 species that accounted for 67.4% of the total, followed
by Crustacea with 15 species (18.7%). The recorded numbers of Cnidaria, Porifera, and Echinodermata species ranged from 1 to 6. In terms of the regional
patterns of species richness, specified islands in Yeosu were found to be the most species rich, supporting 61 species, whereas islands in Hadong, Namhae,
and Chujado were found to have a similar level of species richness, ranging from 42 to 46 species. Islands in Boseong and Goheung were home to the
fewest species, with only 29 species being recorded. At the sampling station scale, we noted a considerable difference in faunal richness, ranging from 6
(St. 6) to 33 (St. 20) species. Among the recorded species, Echinolittorina radiata was identified as the dominant species on 15 specified islands, with the
next most abundant species being Tetraclita japonica, considered an indicator species of climate change, which was recorded on 11 islands. In terms of
frequency, E. radiata, found on 36 islands, was identified as the most frequently occurring species, followed by Reishia clavigera (30 islands), Mytilisepta
virgata (29), Nerita japonica (28), Ligia. exotica (27), and Littorina brevicula (26). Of the 80 species identified, 9, 4, and 2 species of Mollusca, Crustacea,
and Cnidaria, respectively, are classified as Marine fauna of accepted foreign export, whereas 50 are Red List species, 44 are species of Least Concern, 3
are Data Deficient species, and 1 species was not evaluated. However, during the survey, we found no Near Threatened or Not Applicable species. On the
basis of the findings of this survey, it would appear that the abundance and richness of macrobenthic fauna inhabiting the rocky intertidal zones of specified
islands along the southern coast of Korea differ according to different habitat conditions, particularly with respect to the duration of exposure and the extent
and properties of the substrata. The findings of this study will provide baseline data for future monitoring and management of specified islands in Korea.
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Fig. 1. Map showing the survey stations of macrobenthos in

the specific islands on the southern coast of Korea.
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Table 1. Reasons and addresses for designation of 38 specific islands in the southern coast of Korea

Station Islands Reason for designation Address

A large communities of Zostera marina L.. Eurasian Eagle-Owl's habitat and
1 Chaedo the diversity of marine invertebrate. It has a variety of Micro-Landform, such
as sea cliff, sand spit, and shore platform.

2F7, Jungpyeong-ri,
Geumnam-myeon, Hadong-gun

Akdo The existence of freshwater shellfish fossils in the Mesozoic Era has high
2 (Jangguseom) academic value. Eurasian Oystercatchers (protective wildlife) habitat.
EEus Marine invertebrate and algae are rich in abundance.

216, Jungpyeong-ri,
Geumnam-myeon, Hadong-gun

3 Hyeoldo Sea cave is developed, and communities of Zostera marina L. are developed. 2H29, Daechi-ri,
Rich in algae and marine invertebrate. Geumnam-myeon, Hadong-gun
2t64~168, 4170~1174,
4 Mado There is a protected wild plant Crypsinus hastatus communities, and it is Galsa-ri, Geumseong-myeon,
important as a winter bird habitat due to the development of the intertidal Hadong-gun
zone. Flora, invertebrate species diversity is good AV75-1, AF75-2. Galsa-ri
5 Somado ’ ’ ’

Geumseong-myeon, Hadong-gun

Various plant species inhabit, and pine are distributed.
6 Odongdo It is important as a habitat for winter birds due to the development of the
intertidal zone.

2+76, Galsa-1i,
Geumseong-myeon, Hadong-gun

Zoysia sinica is dense and has a beautiful landscape.

Af o
7 (Tolfl?i(: ::)om) It has a communities of Zostera marina L. and is an excellent environmental Ge =1, Jungpye;);lgdrl,
condition for the growth of invertebrates. fo-yeon, Hadong-gun
g Socheomdo There is a rare plant, the Koelreuteria paniculata, and the communities of 2+133, Sulsang-ri,
Zostera marina L. is developed. Jingyo-myeon, Hadong-gun
9 Sado The topography and scenery are excellent, and the vegetation condition is 21391, 41392, Mijo-ri,
good. Distribution of evergreen forests. Mijo-myeon, Namhae-gun
2HE4-2H66, AH67-1~AH67-
10 Juga.mdo Excellent topography and scenery, and excellent evergreen broad-leaved )‘1\_}6;46;5 11\2?;_“5 lf/Zij(l)-mycla(6n71,45
(Mido) forests.

Namhae-gun
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Table 1. (Continue)

Station Islands Reason for designation Address
1 Mokdo Excellent topography and scenery, dense Pinus thunbergii, excellent natural | 2440, Sangju-ri, Sangju-myeon,
(Budo) vegetation, and very diverse marine invertebrate. Namhae-gun
21209-1~41209-3, Mijo-ri
12 Godo Excellent topography and scenery, excellent naturalness of the entire island. Mijo?myeon, I%Iat;haelzj-z;t;
Excellent topography and scenery, and the diversity of marine invertebrate. 2F369-1~41369-6, 41370,
13 Maando Excellent evergreen broad-leaved forest and the northern limit of the Fatsia Songjeong-ri, Mijo-myeon,
Japonica. Namhae-gun
_ Excellent topography and scenery value such as shore platform. 212, A3, Munhang-ri,
14 Sangjangdo . .
Eurasian Oystercatchers habitat. Seolcheon-myeon, Namhae-gun
15 | Somokewado The topography and landscape values such as sea cliff and sea cave are k205, Mijo-ri, Mijo-myeon,
W excellent. Southern limit of the Exochorda serratifolia. Namhae-gu
Excellent topography ar'1€1 scer'16-:ry such. as sea cliff, tafon.l, and sea cave. 2178, Hahwa-ri,
16 Budo In the sea cave, Pacific swift breed in groups, and various evergreen Hwaicone-myeon. Yeosu-si
broad-leaved forests are distributed. Jeong-myeon,
17 Janeeud Excellent vegetation and naturality as a communities of Pyrrosia tricuspia, 4¥74, Hahwa-ri,
ggudo Selaginella tamariscina and Rhaphiolepis indica. Hwajeong-myeon, Yeosu-si
. . 2¥764, Gaedo-ri
18 A for Pacific swif. ’ ’
Goyeo breeding ground for Pacific swifi Hwajeong-myeon, Yeosu-si
. 21243, Yongju-ri,
19 Jukdo A breeding ground for Egretta spp. (1,000 nests) Hiwayang-myeon, Yeosu-si
%232, Dunnae-ri, Dolsan-
20 Sosongdo A breeding ground for Ardea cinerea (1,500 nests) ’ e, Josan-eup,
Yeosu-si
There is a high diversity of plant species such as Sanicula tuberculata,
Carpinus laxiflora, Meliosma myriantha, Vaccinium oldhami, Cornus walteri
21 Gadeokdo and Maackia amurensis, which are Ill-grade species of specific plants. %H61, Soho-dong, Yeosu-si
IUCN Red List Vulnerable Species (VU) : Bird Habitat such as Locustella
pleskei.
Excellent topography and scenery such as sea cliff, sea cave, and debris. 212095, 2F2096, 2+2097-1,
22 | Anmokseom | As a variety of plants, Pinus thunbergii and Camellia japonica communities | 4F2097-2, 42098, Chodo-ri,
are developed. Samsan-myeon, Yeosu-si
Excellent t.opography. and s§ener.y such as n(?t.ches and tafoni. ' 212004, Chodo-ti,
23 | Bakkmokseom There are a variety of mixed filial piety communities such as Camellia Samsan-m Y :
Japonica, Pinus thunbergii, Machilus thunbergii and Litsea japonica. rnsan-myeon, Yeosu-s
Development of coastal topography and landscape such as sea cliff, Tor and
dyke. Various evergreen broad-leaved trees are distributed. Korean specialty L
. . o . . . 21760, Sonjuk-ri,
24 Jimado plant Rubus longisepalus distribution. It is distributed in specific plants such Samsan-m Y ;
as V-grade Phytolacca esculenta, IV-grade Rubus ribesioides, and III-grade rnsan-myeon, Yeosu-s
Stauntonia hexaphylla. Natural Monument Columba janthina habitat.
Excellent topography and landscape, such as a shore platform, sea cliff and
o | o | Frmn el s o Gt ot o
(Jeungdo) ’ pe P & VPSI ’ wajeong-myeon, Yeosu-si

lI-grade Sageretia thea, Rhaphiolepis indica, Hemerocallis hongdoensis,
Stauntonia hexaphylla and Farfugium japonicum are distributed.
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Table 1. (Continue)

ol

o
HE
51

Station Islands Reason for designation Address
The development of tafoni throughout the island, and the distribution of
various evergreen broad-leaved trees, such as the communities of Machilus
2% |Bod seom thunbergii and the communities of Litsea japonica. k2934, Chodo-ri,
CHnagISeo Specific plant IV-grade Rubus ribesioides, 1ll-grade Sageretia thea, Samsan-myeon, Yeosu-si
Rhaphiolepis indica, Litsea japonica, Eurya emarginata, and Korean specialty
plant Rubus longisepalus are distributed.
Excellent coastal scenery such as large-scale sea cliff, sea cave and tor.
It is a breeding ground for endangered species I-grade Falco peregrinus S
. ) ; i . . : ) 241768, Sonjuk-ri,
27 |Sopyeongyeodo|japonensis, and six species are distributed, including a specific plant III-grade .
. . . . Samsan-myeon, Yeosu-si
Leptopetalum strigulosum and Litsea japonica.
A typical seaweed communities on the southwest coast is maintained.
Coastal topography and scenery such as potholes, notches, and tafoni are
23 Hacedol developed. It is a breeding ground for Eurasian Oystercatchers II-grade 21236, Jangdo-ri, Beolgyo-eup,
endangered wild animal. I[UCN Red list Vulnerable Species (VU) : High Boseong-gun
probability of breeding the Locustella pleskei.
Eurasian Oystercatchers (II-grade endangered wild animal) inhabits. A} .
. ; . o . 2231, Jangdo-ri, Beol X
29 Haedo2 IUCN Red list Vulnerable Species (VU) : High probability of breeding the angeo-n, BEOEyo-eup
; Boseong-gun
Locustella pleskei.
Tafom,. gravel coast, and single layer ar§ developed. . . AH1034, Baegil-i,
30 |Araesdonbaeseom| Endangered species of II-grade Leopard Cat inhabit, and there is a high
.. . .. Gwayeok-myeon, Goheung-gun
diversity of species of marine invertebrate.
Large tafoni groups are concentrated, and Micro-Landform such as three-stage
single layer and potholes are developed. It is a rare seaweed, such as 21351, Ucheon-ri,
31 | Naemaemuldo . . . . . .
Nemalion vermiculare and Gallicrex cinerea cinerea, and there are various | Yeongnam-myeon, Goheung-gun
species of seaweed and marine invertebrate.
The scenery of sea cliff, sea cave, tafoni, single layer and shore platform is oo
s ) s i . : y i 21031, Baegil-ri,
32 Jinjioedo beautiful. It is distributed in a communities of Pinus thunbergii-Carpinus
L D . .. .. Gwayeok-myeon, Goheung-gun
turczaninowii, and is rich in species diversity of marine invertebrate.
33 | Heukecomdo There are a variety of vegetation such as Pinus thunbergii and Camellia 4H53-1, Daeseo-ti,
g Japonica communities. An endangered spcies falcon habitat. Chuja-myeon, Jeju-si
Due to the development of gravel beach, shore platforms, notches, and sea cave,| 4150, Sinyang-ri, Chuja-myeon,
34 Cheongdo . . . .. . ..
it has excellent topography and scenery, and a wide variety of living species. Jeju-si
The scenery of sea cliff, sea cave, talus, tor, etc. is good. Excellent
vegetation, such as Camellia japonica communities, Eurya emarginata
35 Jikeud communities, and Miscanthus sinensis - Carex wahuensis communities. 2F50 -1, Daeseo-ri,
gudo Endangered wildlife Falco peregrinus japonensis, Pernis ptilorhynchus and Chuja-myeon, Jeju-si
Locustella pleskei habitat. It has a high diversity of marine invertebrate
species and an excellent habitat environment for algae.
It has excellent vegetation, such as Machilus thunbergii communities, where
36 | Surveoneseom various evergreen broad-leaved trees. Endangered wildlife Locustella pleskei | ~F152, Daeseo-ri, Chuja-myeon,
Hryeons habitat. It has a high diversity of marine invertebrate species and an Jeju-si
excellent habitat environment for algae.
Rare plant grow such as Arisaema negishii and Cynanchum japonicum.
37 Boronseom Endangered wildlife Falco peregrinus japonensis, Pitta nympha, Columba | 7+154, Daeseo-ri, Chuja-myeon,
Jjanthina and Locustella pleskei habitat. It has a high diversity of marine Jeju-si
invertebrate species and an excellent habitat environment for algae.
Excellent scenery such as sea cave and sea arch. A . .
) ) 2H87, Yecho-ri, Chuja- ,
38 Yeomseom |Endangered wildlife Falco peregrinus japonensis and Accipiter gularis habitat. echo-nt Ha-Tiyeon.

There is a high diversity of species of marine invertebrate and algae.

Jeju-si
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Table 2. Species composition of macrobenthos in specific islands on the southern coast of Korea

Region Hadong Namhae Yeosu ]é(())shz(ﬁfg' Chujado Nl:;ebcis()f
Number of irradiated islands 8 7 12 5 6 38
Phylum Porifera 0 2 2 0 3 3(3.8%)
Phylum Cnidaria 1 6 0 4 6(7.5%)
Phylum Annelida 0 1 0 0 1(1.3%)
Phylum Mollusca 28 29 43 19 28 54(67.4%)
Phylum Arthropoda 14 11 10 6 15(18.7%
Phylum Echinodermata 0 0 0 0 1(1.3%)
Number of species appearing by island 43 46 61 29 42 80
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Fig. 2. The number of macrobenthos that appeared on specific islands along the southern coast of Korea.

Table 3. The dominant species of macrobenthos in specific islands on the southern coast of Korea

Scientific name Tide level Dominant species in specific islands
Hyeoldo, Sangjangdo, Sosongdo, Gadeokdo, Jimado,
Echinolittorina radiata Upper part 15 Todo(Jeungdo), Sopyeongyeodo, Naemaemuldo, Heukgeomdo,
Cheongdo, Jikgudo, Suryeongseom, Boronseom, Yeomseom
Tetraclita japonica Middle and lower parts 11 Sado, Ju%ﬁié%g:ghg?:kﬁiﬁ%iﬁgﬁzﬁo’ Budo,
Littoraria articulata Upper part 5 Mado, Somado, Odongdo, Haedol, Haedo2
Crassostrea gigas Middle and lower parts 5 Chaedo, Todo(Tokkiseom), Socheomdo, Somokgwado, Jukdo
Lunella correensis Middle and lower parts 1 Jinjioedo
Nerita japonica Upper part 1 Anmokseom
Reishia clavigera Middle and lower parts 1 Bakkmokseom
Monodonta confusa Middle and lower parts 1 Araesdonbaeseom
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] 47H 3 (3~6), 3l <]
29), a1g2 171 AA@31)
0}01-01,}_ 1 ﬂ 307H /\-]oﬂ
HeE B
Al A w3

virgata)= 2971 2]

A0l 4R clavigera) = S+
7N 24;(4(14) XA 27 7“7‘4(28
87Ne] S =AM EdEHA

38t

2)
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A
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f
o 9

Specific Islands

1 2 3 4 5 6 7 8 9
Dominant Species

10 1

1. Echinolittorina radiata 2. Reishia clavigera 3. Mytilisepta virgata 4.Nerita japonica
5. Ligia exotica 6.Littorina brevicula 7.Liolophura japonica 8.Chthamalus challengeri
9.Crassostrea gigas  10. Pachygrapsus crassipes 11. Cellana grata 12. Pollicipes mitella
13.Tetraclita japonca

Fig. 3. Distribution of dominant species appeared on 38 specific

islands on the southern coast of Korea.
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Table 4. The median number of species and Mann-Whitney U
Test in Hadong-gun and Chujado specific islands

Sortation | Median value | Mean rank z U | p-value
Hadong-| =7 59 3.14

gun 2.01 | 8.00 | 0.037
Chujado 27.50 435
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Table 5. The dominant species and number of appearances of macrobenthos in the rocky intertidal area of the southwestern coast and

southern coast of Korea

Locality Investigation Samphng Samphng No. _Of Dominant species Previous research
area station interval species
. . Mytilisepta virgata, Crassostrea gigas,
Bigeum-Docho 17 12 times 45 T . o ’ ME and NIER(2010a)
Echinolittorina radiata, Tetraclita japonica
Mytilisepta virgata, Littorina brevicula,
Hauido around 20 1 time 74 Reishia clavigera, Crassostrea gigas, ME and NIER(2010b)
Shinan Ligia exotica
Amtacdo around 18 | time A1 Littorina brevzcu'la, Echznolztt'oru?a m'dmta, ME and NIER(2011a)
Crassostrea gigas, Tetraclita japonica
Aphacdo around | 14 | time 62 Nerita japonica, Echinolittorina radiata, | 4 \1pR(201 1)
Littorina brevicula, Tetraclita japonica
Wando islarrllg:d 17 1 time 43 Mytilisepta virgata, Tetraclita japonica ME and NIE(2016)
nned Reishia clavigera, Ligia exotica,
Jindo islands 17 1 time 52 Echinolittorina radiata, Jeong et al.(2021)
Tetraclita japonica, Pollicipes mitella
Goiicone rock Pseudopolydora antennata, Nereis
/ .g . o 1 4 times 62 heterocirrata, Fistulobalanus kondakovi, Paik and Yun(2003)
shore in Jinhae L .
Littorina brevicula
Y island Chthamalus challengeri, Littorina
Southern | ¥eosu 1sTands 7 | time | 106 brevicula, Echinolittorina radiata, Shin et al.(2008)
coast of around L
Tetraclita japonica
Korea Muili .
tilisept 1
Chodo around 14 1 time 41 | ymoepe wigasa, ME and NIE(2019a)
Pollicipes mitella, Tetraclita japonica
Hwajeong-myeon 13 1 time 64 Ner'zta ]'apomca? Echznol'ztto'nna w'tdzata, ME and NIE(2019b)
around Littorina brevicula, Reishia clavigera
Lunell is, Lioloph Z 7
Jejudo around 12 seasonal 98 Wnetia Correetiss, . 10 0]? u,m S c')mca, Lee et al.(2017)
Monodonta australis, Reishia clavigera
Echinolittorina radiata,
Gimnyeonghang 1 5 times 25 Batillaria multiformis, Nerita japonica, Jung(1999)
. Batillaria cumingii, Japeuthria ferrea
Jejudo
Bivaned Echinolittorina radiata, Nerita japonica,
yangeo 4 seasonal 168 Lunella correensis, Monodonta neritoides, Lee and Kim(1993)
around . .
Chlorostoma lischkei
Echinolittori diata, Pollici itell
Chujado around 5 seasonal 147 chnontiorina radidia, FoTCpes MIEd, -1y o0 and Hyun(1997)
Littorina brevicula, Nerita japonica
specific islands Echinolittorina radiata, Reishia clavigera,
Present . L . " .
study on the southern 38 1 time 80 Nerita japonica, Mytilisepta virgata, Present study

coast of Korea.

Littorina brevicula, Ligia exotica
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Table 6. Species of macrobenthos in the 2009 Sinan-gun specific islands detailed survey

Sinan-gun Ellgéﬁgla I\I/)Il;i]lllllsnzla Ailg(l)?:da Others Nl:;]?:is()f

Odo 3 23 11 5 42

Durido 4 24 12 7 47

Jukdo 6 28 11 7 52

Wondo 4 33 15 6 58

Jinmokdo 4 31 16 6 57

Wonseom 8 31 14 6 59

Sojeongseom 7 30 14 6 57

Daejeongseom 4 31 18 9 62

Yeokdo 9 37 16 12 74

Soheosado 5 25 14 7 51

Maeseom 10 28 16 8 62

Bunamseom 3 23 12 5 43

Daeseom 3 23 11 5 42

Hogamseom 3 25 11 5 44

Galmaeseom 7 31 15 8 61

Bakkdariseom 9 29 17 5 60

Beomoseom 8 33 21 9 71

Hwado 8 29 19 9 65

Jokdo 5 27 11 6 49

Sampling Sinan-gun(19 specific islands) 3~10 23~37 11~21 5~12 42~74
station | Present study(38 specific islands) 0~1 4-26 2~8 0~6 7~33

Table 7. A comparison with the preliminary study of macrobenthos in Chujado specific islands

Chuiad Number of species Dominant species
ujado
speci ﬁchslan ds Survey of Unmanned Islands Present study Survey of Unmanned Islands Present study
(ME and NIER, 2002) (2019) (ME and NIER, 2002) (2019)
. . Echinolittorina radiata
Myiilisepta virgata Tetraclita japonica
Heukgeomdo 37 27 Chthamalus challengeri o J p
. - Reishia clavigera
Echinolittorina radiata - )
Mytilisepta virgata
Mtilisepta vireat Echinolittorina radiata
Cheongdo 14 29 Vi 'zs'ep a vz'rga a Tetraclita japonica
Pollicipes mitella . .
Mytilisepta virgata
Mytilisepta virgata Echinolittorina radiata
Jikgudo 35 21 Chthamalus challengeri Tetraclita japonica
Tetraclita japonica Mytilisepta virgata
Echinolittorina radiata
Suryeongseom 27 23 Mtilisepta virgata Lottia dorsuosa
Mytilisepta virgata
Echinolittorina radiata
Lottia dorsuo:
Boronseom - 29 - . i or,mom,
Liolophura japonica
Mytilisepta virgata
Echinolittorina radiata
Yeomseom 24 28 - Tetraclita japonica
Mytilisepta virgata
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