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Characteristics of Ocean Environmental Factors and Community
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Jeju Fisheries Research Institute, National Fisheries Research and Development Institute, Jeju-do, 690-192, Korea

ABSTRACT

This study was performed to find out the community structure of macrobenthos and the environmental factors
around Munseom coastal water in Jeju Island from June to December, 2007. Mean temperature and mean salinity
were 19.6°C and 34.03 psu, indicating stable water masses. Concentrations of DO, COD and SS were as low as
those in the standard sea-water-quality classes I. Chlorophyll a concentrations ranged from 0.40 to 1.09 mg/L
(mean, 0.69 mg/L), and higher concentration was observed in December rather than in June due to a blooming in
winter. The mean concentration (their ranges are in parentheses) of nitrate, phosphate, and silicate were 0.15
mg/L (0.073-0.264 mg/L), 0.01 mg/L (0.004-0.011 mg/L) and 0.23 mg/L (0.039-0.464 mg/L), respectively. The
values were higher near the Munseom due to influxes from the land. Of the 112 species that were identified, 40
species (36.0%) were Mollusca; 33 (28.8%) were Cnidaria; 13 (11.7%) were Porifera; 8 (7.2%) were Arthropoda
and 17 species (15.3%) were others including Echinodermata. Density and biomass were estimated to be 4,340
individual/m® and 53,107.8 gwwt/m2 respectively. Anthozoa was the most dominant group in abundance (2,132
ind./m?) as well as in the number of species, whereas Cnidaria was predominant in biomass (37,630.9 gwwt/m?).
The dominant species were Dendronephthya gigantea, Scleronephthya gracillimum, Anthoplexaura dimorpha,
Dendronephthya castanea, Thecocarpus niger, Dendronephthya spinulosa, Dendronephthya putteri, and
Acabaria bicolor in the depth of 10-30 m. The seasonal variations of the number of individual and biomass of
Cnidaria and Mollusca were observed. There was a slow increment in June, a decrement in October, and a drastic
increasing in December. The biodiversity, evenness and richness index in surveyed stations were 2.715-3.413 (H'),
0.758-0.851(E"), and 5.202-8.720 (R) respectively. The dominance index was the highest in station M2 and the
lowest in station M1.

Key words: macrobenthos, community structure, coast area of Munseom, environmental factors.
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Fig. 1. A map showing the sampling stations around Munseom in the Seogwipo coast of Jeju Island. obervation station for

marine environment (e).
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Fig. 2. Seasonal temperature fluctuation of surface water (left) and water from below 20 m depth (right) in studied area, 2007.

Table. 1. Physical and chemical mean values observed in coastal water around Munseom during January to December 2007.

Site Temp. Sal. DO COD SPM Chl.a DTN DTP Si0,

() (psw) (mg/L) (mg/L) (mg/L) (pg/l) (mg/L) (mg/L) (mg/L)

Surface 16.0 34.25 8.14 0.50 1.77 0.43 0.073 0.007 0.039

Jun. Bottom 15.6 34.35 8.13 0.37 1.98 0.40 0.066 0.008 0.045
Oct. Surface 25.5 32.99 6.29 0.27 3.33 0.68 0.264 0.004 0.464
Bottom 20.6 34.06 6.42 0.33 6.86 0.48 0.179 0.016 0.387

Dec. Surface 20.5 34.23 7.75 0.55 2.18 1.07 0.148 0.006 0.207
Bottom 20.3 34.30 7.47 0.64 2.27 1.09 0.173 0.011 0.219
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Table, 2. Seasonal changes of species compostion, number of individual and biomass of macrobenths in coastal water around

Munseom.
Month
June October December Total
No. of Species 66 54 58 112(100.0)
Porifera 7 6 8 13(11.7)
Cnidaria 24 13 17 33(28.8)
Bryozoa 4 3 4 5(4.5)
Mollusca 23 19 20 40(36.0)
Annelida 1 1 4(3.6)
Arthropoda 3 5 4 8(7.2)
Sipunculida 1 1 1(0.9)
Echinodermata 3 5 2 7(6.3)
Chordata 1 1 1(0.9)
Density(individual/m? 1,072 1,400 1,904 4,340(100.0)
Porifera 76 36 72 184(4.2)
Cnidaria 596 808 1,292 2,688(61.9)
Bryozoa 40 68 64 168(3.9)
Mollusca 252 324 284 8,525(19.6)
Annelida 40 32 40 112(2.6)
Arthropoda 28 72 104 188(4.3)
Sipunculida 16 28 44(1.0)
Echinodermata 40 40 16 96(2.2)
Chordata 4 4 8(0.2)
Biomass(gwt/m?) 11,619.3 16,310.4 25,526.9 53,107.4(100.0)
Porifera 794.8 349.1 469.7 1,613.6(3.0)
Cnidaria 6,863.5 12,060.7 18,734.7 37,631.0(70.0)
Bryozoa 77 200.5 216.1 491.2(0.9)
Mollusca 3,120.4 3,249.0 5,482.7 11,518.2(21.7)
Annelida 23.2 7.2 29.6 60.0(0.1)
Arthropoda 40.8 22.4 166.5 226.5(0.4)
Sipunculida 4.1 18.0 22.1(0.1)
Echinodermata 717.6 405.6 399.7 1,523.0(2.9)
Chordata 11.8 10.0 21.8(0.1)
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Fig. 3. Species composition, number of individual and biomass of the macrobenthos in coastal water around Munseom.
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Fig. 5. Species composition, number of individuals and biomass by animal class at different depth of water

in coastal water around Munseom.
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$2Z Hglon}, I 9jo)E 34.06-34.35 psuz EE7}

Table 3. Dominant species and community dominance index (CDI) of sampling stations.

Community dominant species and index (CDI)

Sampling First Second Third Fourth Fifth
stations dominant CDI  dominant CDI dominant CDI dominant CDI dominant CDI
species species species species species
Thecocarpus Dendronepht Scleronephthya Dendronephthy Sertularella
M1 . 27.3 . 13.4 e 12 . . .
niger hya spinulosa gracillimum a spinulosa miurensis
Dendronepht Dendronepht Dendronephthy Dendronephthy
M2 . 15.3 12.4 . . 6.2
hya gigantea hya castanea a spinulosa a putteri
M3 Dendr'onepbt 26.9 An tbf)plexa ur gy Dendroneph .th Y 47
hya gigantea a dimorpha a putteri
Scleronephth . Dendroneph
M4 Dend.r’onepbt 12.0 va 106 Dendronephthy 79 Ac?barza 51 thya 5.0
hya gigantea . a castanea bicolor .
gracillimum spinulosa

Table 4. The diversity (H'), evenness (E'), and richness (R) of the macrobenthos collected from the sublittoral zone in

sampling stations.

Sampling stations Diversity index (H')

Evenness index (E") Richness index (R)

M1 2.715
M2 3.440
M3 3.229
M4 3.413

0.758 5.202
0.851 8.323
0.774 8.720
0.844 7.929
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Fig. 6. Dominant species at different depth of water in the sampling stations.
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