Check for
updates

JFMSE, 29(2), pp. 612~625, 2017. www.ksfme.or.kr
MY E AT, HM2oH HM25, SAH86Z, 2017. http://dx.doi.org/10.13000/JFMSE.2017.29.2.612

A Spring Marine Algal Vegetation in the Muan, Jindo and Geomundo Coast,

Western South Sea of Korea

Su Yeon LIM' - Man-Gu KANG - Chang Hyeok LEE - Seong Ju KIM - Jong-Ahm SHIN

(Chonnam National University)

Abstract

To grasp the algal vegetation using the occurred species number, biomass and dominant species, this
study was performed in the subtidal zone of Muan-gun, in the intertidal zone of Jindo-gun and in the
intertidal zone and subtidal zone of Geomundo, the south-eastern coast of Jeollanamdo, Korea in the spring
2014. The total occurred species was 140 ones including 10 chlorophytes(7.14%), 54 phaeophytes(38.57%)
and 76 rhodophytes(54.29%); the biomass was 70,484 g-w-w/m’ in total. The flora charateristic using
R/P ratio, geographical distribution pattern of algae, at the Station 9-1(intertidal zone) in Geomundo was
tropical; the flora at the Station 6 (Maengseong-ri, Sanjodo, Jindo-gun) and the Station 9-2(subtidal zone)
in Geomundo were mixed; the others were arctic to temperate. The physiognomic types were also shown.
Each species was classified into six functional-form groups, and two ecological state groups(ESG) were
evaluated based on these groups. The coarsely branched-group of functional-form groups was 44% of total
occurred species. The ESG II in all study sites was high, and this is maybe due to the environmental
stress such as pollution and disturbance, etc.
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<Table 1> Evaluation of community stability and
the environmental condition according
to various community indices obtained
from biomass data

DI’ H” [ EC
0.90~1.00 | 0.00~1.00 | XM | Very Bad
unstable
0.7~0.90 | 1.00~2.00 | Unstable Bad
0.50~0.70 | 2.00~3.00 Normal Normal
0.25~0.50 | 3.00~4.00 Stable Good
Very Very
<023 =400 Stable Good
Source : Park et al., 2006 + Lee et al., 2007 & Kim, 2011.

*DI: Dominance index, H’: Diversity index,
CS: Community stability, EC: Environmental condition.
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<Table 2> The number of algal species collected in Muan, Jindo and Geomundo coast, western South

Sea of Korea in the spring, 2014

Station” 1 2 3 4 5 6 7 8 9-1 9-2 9-3 Total
Division Su| Su| In| In| In| In| In| In| In| Su| In| Su| In| Su
Chlorophyta 1 3 0 1 0 1 1 2 0 0 0 1 0 0 10(7%)
Phaeophyta 1 3 3 3 4 3 4 4 2 6 6 2 10| 3 54(39%)
Rhodophyta 1 2 2 3 2 10 1 3 14| 11 6 8 8 5 76(54%)
Total 3 8 5 7 6 14| 6 9 16 | 17| 12| 11| 18| 8 140(100%)

*1: Tando-ri Mangun-myeon Muan-gun,

2: Seongnae-ri Mangun-myeon Muan-gun, 3: Gahak-ri Jisan-myeon Jindo-gun,

4: Geumgap-ri Uisin-myeon Jindo-gun, 5: Yeomi-ri Jodo-myeon Jindo-gun, 6: Maengseong-ri Jodo-myeon Jindo-gun,
7: Changyu-ri Jodo-myeon Jindo-gun, 8: Sinyuk-ri Jodo-myeon Jindo-gun, 9: Dongdo-ri Samsan-myeon Geomundo,

In: Intertidal zone, Su: Subtidal zone.
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<Table 3> The list of marine algal species occurred in 1isites coastal area of western South Sea of
Korea in the spring, 2014

Station* 1 2 3 4 5 6 7 8 9-1 9-2 9-3
Species Su Su In In In In In In In Su In Su In Su
Chlorophta 1 3 1 1 1 2 1
Codium_arabicum +
C. fragile
C. subtubulosum +
Monostroma_nitidum +
Ulva_australis + + +
U. linza +
U. prolifera +
Phaeophyta 1 3 3 3 4 3 4 4 2 6 6 2 10 3
Colpomenia_sinuosa +
Dictyota_coriacea +
Ecklonia cava + +
Hydroclathrus clathratus +
Ishige okamurae
Myelophycus_simplex + + + + + +
Padina_arborescens +
Rugulopteryx okamurae +
Sargassum_confusum +
coreanum +
fusiforme + + + + + + + + +
horneri + + + +
macrocarpum +
micracanthum +
miyabei + +
piluliferum +
serratifolium +
thunbergii +
Silvetia_siliquosa + + +
Spatoglossum_solieri +
Undaria_pinnatifida + + + T
Rhodophyta 1 2 2 3 2 10 1 3 ] 1] 1 6 8 8 5

+

+

4

+
+

+
N
+
+
+
4

+

Acrosorium_ciliolatum +

A._polyneurum [+

Ahnfeltiopsis_flabelliformis + + T T

Alatocladia_modesta ‘ +

Amphiroa_anceps + + I

A. beauvoisii +

4

A. ephedraea +

Antithamnionella_spirographidis +

Callophyllis japonica +

+

Chondracanthus _intermedius

C. tenellus + +

Chondrus_crispus

C. giganteus

C. ocellatus

|+ ]+

Corallina_pilulifera

C. _aberrans +

Dermonema_pulvinatum + + +

Dichotomaria_falcata + ¥

+
+
+
+
+

Gelidium_elegans

+
+
+

Gloiopeltis furcata + + +

Gloiopeltis _tenax + +

Gracilaria_cuneifolia +

+

G. textorii

G. vermiculophylla +

Grateloupia_asiatica +

G. chiangii + ‘ + + +

Lomentaria_catenata ‘ + +

Pachymeniopsis_elliptica +

P. lanceolata + +

Peyssonnelia_caulifera ‘ + +

Plocamium_telfairiae ‘ + s +

Polyopes_affinis + +

+
+
4

Polysiphonia_morrowii + s + ‘

Porphyra_sp. + ‘

Pterocladiella_capillacea + +

Symphyocladia latiuscula ‘ +
*Sea the Table 2.
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<Table 4> Comparison of dominant species investi
-gated in Muan, Jindo and Geomundo
coast, western South Sea of Korea in
the spring, 2014

ok

Station” Dominant Species v
1 Su Polysiphonia morrowii 51.57
2 Su Sargassum  horneri 25.71
3 In Gloiopeltis furcata 32.54
4 In Sargassum  thunbergii 29.54
5 In Sargassum fusiforme 37.53
6 In Sargassum  thunbergii 21.10
7 In Sargassum fusiforme 42.01
8 In Sargassum fusiforme 31.04
0.1 In Undaria pinnatifida 32.07
Su Sargassum piluliferum 22.55
92 In Sargassum miyabei 1591
Su Gelidium elegans 27.46
93 In Amphiroa beauvoisii 13.27
Su Ecklonia cava 23.81

*See the Table 2, **IV: Important Value.

4. RIP, C/P, (R+C)/P Z}

Szel PSSk AT A5 AU

& <Table 5>¢] YE T

<Table 5> R/P, C/P and (R+C)/P value at the 11
sampling sites in Muan, Jindo and
Geomundo coast, western South Sea
of Korea in the spring, 2014

Station” R/P C/P (R+C)/P
1 Su 1.00 1.00 2.00
2 Su 0.67 1.00 1.67
3 In 0.67 -
4 In 1.00 0.33 133
5 In 0.50 -
6 In 3.33 0.33 3.67
7 In 0.25 0.25 0.50
8 In 0.75 0.50 125
9.1 In 7.00 -
Su 1.83 -
92 In 1.00 - -
Su 4.00 0.50 4.50
03 In 0.80 -
Su 1.67 -

*See the Table 2.
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<Table 6> Community indices based on the dominance index(D) and diversity index(H* ) at the 11
sampling sites in Muan, Jindo and Geomundo coast, western South Sea of Korea in the

spring, 2014
Station” Ecological Index cs’ EC
DI 0.84 Unstable Bad
! S H 0.94 Very Unstable Very Bad
DI 0.25 Stable Good
2 Su
H’ 0.99 Very Unstable Very Bad
DI 0.9 Very Unstable Very Bad
3 n H’ 0.39 Very Unstable Very Bad
4 n DI 0.8 Unstable Bad
H 0.72 Very Unstable Very Bad
5 In DI 0.8 Unstable Bad
H 0.82 Very Unstable Very Bad
6 In DI 0.49 Stable Good
H 1.89 Unstable Bad
7 In DI 0.95 Very Unstable Very Bad
H 0.8 Very Unstable Very Bad
8 In DI 0.87 Unstable Bad
H’ 1.04 Unstable Bad
In DI 0.48 Stable Good
9.1 H’ 2.01 Normal Normal
Su DI 0.51 Normal Normal
H 1.96 Unstable Bad
In DI 0.36 Normal Normal
92 H 1.87 Unstable Bad
Su DI 0.43 Unstable Bad
H 14 Unstable Bad
In DI 0.6 Normal Normal
9.3 H 2.02 Normal Normal
Su DI 0.64 Normal Normal
H’ 1.42 Unstable Bad

*See the Table 1 and 2.
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<Table 7> Comparison of flora characteristics and number of species investigated at the Muan, Jindo
and Geomundo coast, western South Sea of Korea in the spring, 2014

No. of Biomass

Flora  characteristic

Station species (g'ww/m’) RP___ CP R+C)P References
Muan 11 21,2448 0.75 1 1.75 This study
Hyanghado, Hwang et al.,
21 20. . 1.44 2
Yonggwang 8200 0-86 1996
Kkotji, Taean 47 40.40(dry) 2.75 0.17 2.92 Lee et al., 2007
Jindo 47 18,149.6 1 0.24 1.24 This study
. 2007 21 0.7 0.4 1.1 .
Jindo 2008° 3 266.0 238 05 33 Kim, 2011
Dongdo, Geomundo 82 31,089.6 1.79 0.03 1.87 This study
Dongdo, Geomundo 56 209.97(dry) 2.4 0.33 2.73 Koh, 1990
Geomundo 23 1,0753.3 0.64 - - Kim, 2008

<Table 8> Comparison of Functional form group(%) at the Muan,

Jindo and Geomundo coast,

Jeollanamdo, western South Sea of Korea in the spring, 2014

Functional form group(%)

Station ESG II ESG I References
s F CB TL ic C
Muan 46 18 18 18 - - This study
;Izig\f;:é 11 4 5 1 - - Hwang et al., 1996
Kkotji, Taean 20.83 14.58 47.92 8.33 4.17 4.17 Lee et al., 2007
Jindo 19 13 68 - - - This study
. 2007 23.8 9.5 61.9 4.8 - - .
findo 2008° 217 44 60.9 6.1 6.1 - Kim, 2011
Dongdo, Geomundo 24 5 33 23 12 3 This study
Dongdo, Geomundo 9 10 27 7 2 - Koh, 1990

*S: Sheet-Group, F: Filamentous-Group, CB: Coarsely Branched-Group, TL: Thick Leathery-Group,

JC: Jointed Calcareous-Group, C: Crustose-Group.
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<Table 9> General components and specific criteria for sea forest sustainability

Component Criterion

Role of sea forest specialists, managers & consultants in meeting the
criterion

Canopy cover

Provide expertise and action to select, plant and cultivate new algae as
well as preserve and maintain existing algae.

Age-distribution/ life table of

Sea vegetation algae in sea forest

Provide expertise and action for ongoing planting programs.

resource Lo Provide expertise in matching planting sites and algal species for exotic
Species in sea forest o .
and indigenous species, or both.
. . Provide expertise and action in the preservation and maintenance of
Native vegetation .
remnant native algae and sea forests.
. . Municipality and Korea Fisheries Resources Agency provide expertise
Public agency cooperation o
within agency government and management programs.
Train public-private(including civil society) partnership and make the
Public-private cooperation frame for promotion of sea forest sustainability science.
Need responsive and responsible leadership/mastership/stewardship.
Sightseeing and leisure-sports . . . .
£ g . P Commercialists provide expertise and programs to clients.
companies
. . Work with related industries to develop standards for sea forest quality,
Blue industry cooperation .
. construction methods, and so on.
Community
framework Provides expertise on algae and sea forests at individual and

Neighborhood action

neighborhood level. Participate in community algae and sea forest events.

Citizen-government-business
interaction

Provide expertise to all segments of community on benefits of algae and
sea forests, and on the value of appropriate management programs.

General awareness of algae and
sea forests as community
resource

Provide expertise on algae and sea forests throughout community.

Regional cooperation

Interact with algaec and sea forest specialists, researchers, managers and
consultants on a reginoal basis.

Municipality wide management
plan

Assist in development and implementation of shared vision for algae and
sea forests in community.

Municipalitywide funding

Provide expertise on the funding required for proper algae and sea forests
care.

Municipal and public staffing

Within municipal government and Korea Fisheries Resources Agency,
strive for excellence among staff; outside them, demand excellence.

. Assessment tools
Sea vegetation

Provide expertise and action in evaluating the structure and function of
sea_forests.

Protection of existing algae and

Provide expertise and action through algae and sea forests preservation

resource
management sea forests plans and programs.
Species, artificial algae reefs . . . .
. . . Provide expertise to ensure that appropriate match among algae species,
and their subsidence sites e o .
. artificial algae reefs and their sinking sites occurs.
selection
Standards for algae and sea .
g Adopt and adhere of professional standards for algae and sea forests care.
forest care
Inform people that the diving without professional knowledge is
People safety peop J P g
dangerous.
Recycling Recycle and reuse algae waste products and drift algae.
Source : Modified from Harris et al., 2004.

1 F 840l
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