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Spatio- and temporal patterns of benthic environment and macrobenthos
community on subtidal soft-bottom in Chonsu Bay, Korea
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This study was carried out to clarify the spatial and temporal patterns of benthic environments and macrobenthos on the subtidal
soft-bottom in Chonsu Bay. Seasonal surface water temperature was similar to the bottom layer, but freshwater discharges into the
outlets decreased the surface salinity around the dyke in summer. Bottom dissolved oxygen was decreased deeply around the dyke
and created the de-oxygenated layer during summer. Sediment grain size was consisted of finer at the neighboring of the dyke than
the mouth of the bay. Organic matters including the sediment were decreased at the mouth of the bay. A total of 311 species (769
ind./m*) were identified. Polychaetes were the most abundant faunal group in the number of species and densities. The number of
species revealed the spatial patterns that it was higher in the mouth of the bay, and their densities showed seasonal changes by mass
recruitment occurred at the most of the area in summer. At this time, opportunistic species, Lumbrineris longifolia and Theora
fragilis, were also recruited massively. Chonsu Bay were classified into five station groups by the cluster analysis. The dominant
species around the dyke were composed to opportunistic species, those in middle area were Stermaspis scutata, Paraprionospio
pinnata, and those in the mouth of the bay were Mediomastus californiensis, Nephtys polybranchia. Seasonal fluctuations and spatial
difference of environments seem to have influenced to the species compositions and affected to the stability of benthic ecosystems
spatial-temporally in Chonsu Bay.
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Fig. 1. Map showing the sampling stations in Chonsu Bay,
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Fig. 2. Environmental characteristics at each station (A : sali-
nity, B : sediment).
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Fig. 3. Seasonal variation of bottom dissolved oxygen at four
stations in the study area.
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Table 1. Number of species, mean density and biomass on
major taxonomic groups of macrobenthos during
each sampling period

Aug, Nov, Feb, May,
1993 1993 1994 1994

Number of species 215 190 165 202 n

Total

Mollusca 4302000 39020.5) 26(158) 32(158) 72(232)
Annelida 109(50.7) 87(45.8) 83(50.3) 107(53.0) 143(46.0)
Arthropoda 43(200) 41(21.6) 39(236) 40(19.8) 63(203)
Others 200 93) 230120 17(103) 23(114) 33(10.6)

Mean density
(ind./m?) 1,248 614 5 641 769

Mollusca 440(353) 69(11.3) 96(168) 73(11.4) 170(22.1)
Annelida 635(50.9) 429(69.8) 369(64.5) 462(72.0) 474(61.6)
Arthropoda 140(11.1)  88(143) 86(150) 80(124) 98(12.8)
Others 330 27) 28( 46) 22(37) 26( 42) 27( 3.5)
&%i’;ﬁg‘)m 214 54 46 102 104

Mollusca 178(83.5) 15(283) 18(378) 13(132) 36(54.1)

Annelida 9( 40) 7(122) 4(93) 8(75 7(65)
Arthropoda 3(12) 3046 3(69 20118 3(24)
Others 24(113) 29(54.9) 21(46.0) 79(77.5) 38(36.9)
Diversity(H') 2.16 2.63 2.52 2.39 2.43
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Fig. 4. Seasonal variation of number of species at each station
(number : total number of species).
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Fig. 5. Comparison to seasonality of density (A) and biomass
(B) at each station.
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Fig. 6. Seasonal fluctuation of diversity index (H') at each
station.
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Fig. 7. Schematic dendrogram summarized from cluster analysis based on the total samples.
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Fig. 8. Spatial delineation of each stational group based on
cluster analysis.
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AARA Fzd 71F F2F 2U4%F dholtt (Flint and Hol-
land, 1980; McCall and Tevesz, 1982; Long and Lewis, 1987;
Snelgrove and Butman, 1994), 24 A4 ol Apuke A
Ao FAHATD (AL, 1977). 2 B2A A4
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Table 2. List of dominant species based on mean density at each group by cluster analysis in Chonsu Bay

. . Mean densi % of Frequenc
Dominant species Taxon. (ind./m?) v Density occgrrenc}é
Group 1 Lumbrineris longifolia po 310 355 95.2
7 Theora fragilis bi 200 22.9 85.7
Heteromastus filiformis po 56 64 90.5
// Aricidea assimilis po 41 47 85.7
Z Paraprionospio pinnata po 29 33 38.1
Tharyx sp. po 27 31 76.2
Group 2 Theora fragilis bi 136 15.7 79.5
Sternaspis scutata po 88 10.2 89.7
Paraprionospio pinnata po 69 79 872
Eriopisella sechellensis am 37 43 61.5
Moerella jedoensis bi 34 40 82.1
Glycinde gurjanovae po 33 38 923
Group 3 Lumbrineris longifolia po 217 232 84.2
Mediomastus californiensis po 65 6.9 73.7
Euclymene oerstedi po 28 3.0 474
Corophium sp. am 23 25 15.8
Nephtys polybranchia po 18 20 73.7
Harmothoinae sp. po 17 1.8 632
Group 4 Theora fragilis bi 25 383 66.7
Moerella jedoensis bi 12 18.3 33.3
- Sigambra tentaculata po 11 16.7 100.0
Macoma tokyoensis bi 8 11.7 100.0
Eriopisella sechellensis am 3 50 333
Spiochaetopterus costarum po 2 33 333
Group § Mitrella burchardi ga 79 11.0 100.0
Praxillella affinis po 79 11.0 100.0
Doriillea matshimaeensis po 63 87 100.0
Nemertina unid. 1 ne 53 73 100.0
Anoplopisione sp. po 46 64 50.0
Glycera onomichiensis po 43 6.0 100.0
ne: nemertinean, ga: gastropod, bi: bivalve, po: polychaete, am: amphopod
ARE olFe 4ol EANY ved Aoz dYIgen, 9 BF w2 F FE U b B FxAZ Y 759 &
Choi and Koh (1984) #&ute] zAale] thobgt H AR = go] F& AYY AL d% AL F 58 vl 59, ¥=24
4 g syt 23, AMFEY F2HE FAFde 94U FEdMe q5F ANHA 7K QMR FUHeR AL F
< F2 HAYY W 9% Te A2 A Ak A FE UBL o, AMEFEY TISi0] oL EFde @
T A4 AAZ @AY Hdelx B9, T ¢FA Y o
A 940N 37 949 AA 243 34 2802 A5D AN HAEES) $EE I AFEGE A
A& Bl F M 2 F Y HYFE 4N Q) F4E Ye RoF Atk 953 gFE AglA 71

S AMYES F48 ¢ Y ¥3E AR 4. BE F
7139 2F9 9Fez J8 4 JE2RE AE 71S)e]
N 488y 9 A3y A$ F #7 FUEe S Bed,
ZM49 3EL RH{FF Y a7 sigdel vl$ FLF 9¥L
2t} (Dobb and Vozarik, 1983; Miller et al,, 1992; Snelgrove and
Butman, 1994; Taghon and Greene, 1992). ©1&{3 ¥4 #1t
e 2 F uadyE veidd, & 359 f50 48F AY

¥ Theora fragilis, Lumbrineris lIongifolia 5 2 U3d 3%
o 7ZtYHE JEFLR o] FEY Fdol T Aol & IFE
mAA AZFQ Wl %S FA% F AFv e JHF
o) £37} BAHN ANHURE F93te RO E £ Y 713
%9 282 AMTAY B0l AAE A F Wzt s
A7l dFe g VMY E L2 58 §71BY ¥t UM
7% a3 TARDT (Ansari et al, 1986), 5] F$ I2A)
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 53%9 299 F9H= S-S 299 889 F$ AP 1
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Lee and Park (1998)¢] ZFs} fARIY F9¥E o eolg
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qXe A2 FHA RS FA Lol AAZ 47 A
gHEe AZFHYA Aolyl debd gt A5ute) A4 H2A §£2

AdEE BE Ao FYRAR, B T 5oz ANEH]
FolAE Aoz HASAT (Fig 8). 35 S50 48sA
otz gle T 479 FAAME F2AY WL 24 JYgY
. o HE ARE F /A ZUAA HAH B F At AAE
e f50 4T AYe AFHez o 2JFF RS
YehZ 97 e AZEE ANFTE YA Iy Ao
874L ARFLL 7HsAol EAE, sl A2 e,
ZAo B& 3 5§54 Yo GEF AES) N4 £
Ae #39 7A54olt. & 2AA FAEA ] Ao s
gHAL 53}, F 5o Qo] /M wEFHo & FH 219 A4 4
3o 2AER7L AtHo 2 {FAE FFEE YA Aoz
ettt gt Ao 4 gt #Ad mE WEo] od
39 7HEAel B & Ao B ady EXF9 1§
2 UYFod AA 199 Apele AdEz FHo] AoldA 44
B 242 ez Qo] & groMe Y HsAE UeY
£ A2 B oy F e tF 22 AF FF 74
NE JeRY &, A7tEo R o9 Aojd FFTE vz
Atk o]y F FAL FAAH) UF B2 JHEF} HA
HE Ugde AY9E AJSA7 dEolzt A4Ed. AAZ A
A4 3L vz g £ AolE vehlA g1 AT
A H349 e B dgd Ag My A
(Sanders 1968). W&k o] AHL ‘edge effect’ ] B 93
G3g 2SS et AZHAQ vlavt o#E $4E Helx
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Fig. 9. Schematic representation of benthic ecosystem in Chonsu Bay.



270 g4
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AT B ZAE £ A9 oHF A AnvtF 4%
o A4 sttt W E o] SYPE 1§08 YAH AA
28] B%E A BAT ¥ QA F4Fe] 234
Aoty wtA F71EEHF] w1, YZHFFANA A Si-
gambra tentaculata, Eriopisella sechellensis 5°] 4% &d3%
O gy 55§ YJEFE deL JdAT dEHd e 718F
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A2 Mediomastus californiensis, Nephtys polybranchia 5% %
AEoz & 4 Yo "M AFD U ANEY 2 R FEE
Fig. 9% Z& 2428 H¥Y T Ut TN F2AHAA B
ZA B2, W FEE, T YT T UL Y 2HF2E
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