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In order to assess structure changes of marine benthic communities in the Youngsan River Estuarine Bay for
this 10-year period, we sampled macrobenthos in 2006 using the van Veen grab at the same 40 stations where
a previous benthic community survey was conducted in 1995. The number of species and mean density of mac-
robenthos in 2006 decreased significantly than those of 1995. There were no significant differences in both the
number and the density of polychaetous species between the two sampling periods, while both number and den-
sity of molluscan species decreased significantly. Although the first two density-dominant species, semelid
bivalve Theora fragilis and polychaete Tharyx sp. occurred as most dominant species, but the density of T. fragilis
decreased significantly in many stations between 1995 and 2006. However, polychaete Tharyx sp. showed incre-
ment in density and percentage composition within community. The area dominated by 7. fragilis was replaced
by Tharyx sp.. Also, polychaete Poecilochaetus johnsoni and bivalve Raetellops pulchella which were pre-
dominant in 1995 decreased significantly by 2006. Bivalve Yoldia johanni decreased its density and reduced its
distribution area by 2006. Species diversity and rarefaction curves also revealed that overall species richness
decreased. These results confirmed that the dominant species and species diversity of macrobenthic com-
munities in the area should be changed due to anthropogenic stresses during 10 years.

Keywords: macrozoobenthos, community structure, long term change, Youngsan River Estuarine Bay, oppor-
tunistic species, Theora fragilis, Tharyx sp.
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Fig. 1. Map showing the sampling stations in the Youngsan River
Estuarine Bay (YREB), southwest coast of Korea.
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Fig. 2. Spatial distribution of water tem-
perature in YREB in 1995 and 2006.
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Salinity (psu)

l August 1995
Bottom

34°48'N

August 2006 -7 | August 2006
Surface Bottom Fig. 3. Spatial distribution of salinity in
126°18'E 126°24'E YREB in 1995 and 2006.

34 42'N

Dissolved oxygen {mg/L} :

August 1995
Bottom

August 2006 Fig. 4. Spatial distribution of dissolved

| August 2006
‘ Surface ! Bottom | oxygen concentration in YREB in 1995
126°18'E 126°24'E and 2006.
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Ignition loss ("/Z)J

34°48'N

34 42'N

August 2006
126°24'E

Fig. 5. Spatial distribution of ignition loss(%) of surface sediments
in YREB in 1995 and 2006.
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Mean grain size

34°48'N

34" 42'N

Fig. 6. Spatial distribution of mean grain
‘ size and sand composition of surface sed-
126°18'E 126°24'E iments in YREB in 1995 and 2006.

Silt (%)

August 1995 |

______________ ' Fig. 7. Spatial distribution of silt and clay
_August 2006 | contents(%) of surface sediments in YREB
in 1995 and 2006.
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Table 1. Number of species, abundance and biomass of the subtidal macrobenthos in YREB in 1995 and 2006

Taxon August 1995 August 2006

No. of species ~ Abundance (ind/m?) Biomass (g/m®)  No. of species Abundance (ind./m*)  Biomass (g/m?)
Polychaeta 67(47.5%) 503(25.4%) 21.4(27.0%) 48(42.5%) 461(61.5%) 19.9(28.3%)
Mollusca 31(22.0) 1,378(69.6) 27.0(34.0) 23(20.4) 259(34.5) 19.1(27.2)
Crustacea 26(18.4) 83(4.2) 5.5(6.9) 27(23.9) 17(2.3) 2.1(3.0)
Echinodermata 9(6.4) 11(0.6) 21.9(27.5) 6(5.2) 10(1.3) 23.1(30.9)
others 8(5.7) 4(0.2) 3.6(4.6) 9(8.0) 3(0.4) 6.1(8.6)
Total 141(100) 1,979(100) 79.4(100) 113(100) 750(100) 70.3(100)

Number of specnes (spp./0.3m?)

r August 1995

August 2006

Abundance (ind./m?)

Biomass (g/m?)

Poe <400 0 20
° 100~ 560 s

® 501-1,000 » 21-50
| @ 1001-1500 ® 51100

;‘1501 ~ 2,500 ® 101~ 150

. 2,500 <

Fig. 8. Spatial dlstrlbutlon of species number, density and biomass of macrozoobenthos in YREB in 1995 and 2006.
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Poecilochaeus johnsoni= 199539] 2% 287) AAdA &4
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Table 2. Comparison of dominant species of macrobenthic community from 40 sampling stations in YREB in 1995 and 2006

August 1995 August 2006
Species name
' (namisty % Cmn e bmsp % Cm% R

Theora fragilis 1,254+1257 62.7 62.7 40 236+223 317 31.7 36
Tharyx sp. 1334209 6.6 69.3 28 195198 26.2 57.9 39
Lumbrineris longifolia 62+110 3.1 72.4 30 62+122 8.3 66.2 24
Cirriformis tentaculata 27485 1.4 73.8 14 39+155 52 71.4 12
Heteromastus filiformis 143 0.1 73.9 6 20420 2.7 74.1 32
Poecilochaetus johnsoni 85+118 43 78.2 28 20+37 2.6 76.7 23
Phylo felix asiaticus 1+2 0.1 78.3 7 17+22 22 79.9 30
Sternaspis scutata 3+7 0.2 78.5 14 13£19 1.8 80.7 26
Glycera chirori 14+21 0.7 79.2 30 13£12 1.8 82.5 33
Inermonephtys inermis 8+14 0.4 79.6 14 11+18 1.5 84.0 21
Chaetozone setosa 12421 0.6 80.2 21 10+18 1.3 85.3 19
Protankyra bidentata 447 0.2 80.4 14 9+11 12 86.5 27
Nephtys oligobranchia 13+19 0.7 81.1 29 8+12 1.1 87.6 25
Cirolana japonensis 424201 2.1 83.2 23 3+7 0.4 88.0 15
Yoldia johanni 34466 1.7 84.9 21 347 0.4 88.4 10
Raetellops pulchella 48+79 24 87.3 32 0.2+1 0.1 88.5 2

Theora fragilis | August 1995

® 101 ~500
® 501~1,000
@ 1.007 ~ 2,000

. 2,000 <

August 1995

Raeteliops pulchella

Apundance {ind.fmé)

Abundance (ind.fm?)
0

> & o
. ?-20 § . 1~
* 21~50 . 1130
® 51~ 100 ® 31-50
® 101~ 200 @& 51~100
@ 201~ 300 @ 101 ~200
@ 301 - 600 @ 201~ 350

Fig. 9. Spatial variations in the density of Theora fragilis, Poecilochaetus johnsoni and Raetellops pulchella in YREB in 1995 and 2006.
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ﬁéu_gi’.s,ﬂ’j ; Yoldia johanni | /| Chaelozone setoss

August 2006 | gady S

8

+ 1~10
o 11~20
» 21~30
® 31~40
® 41-5%

@ -

August 2006 ' August 2006

rY .
Abundarg:e (ind fm? Abundance {ind./m?)
. <0

Abundance (ind./n?)
. $~5O « 1~ LI BS54
* 51~100 » 11~20 » §~10
® 101~ 150 ® 21-30 ® 11~15
® 151~200 ® 31~40 ® 16~20
@ 201~250 @ 41~50 ® 21-3
. 250 < . 50« . 30<

Fig. 11. Spatial variations in the density of Tharyx sp., Heteromastus filiformis and Sternaspis scutata in YREB in 1995 and 2006.
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August 1995 Cirriformis tentaculata | August 1995 |

August 2006

Abundance {ind.Jm%)
¢ 0
1~10
¢ 11~30
® 31~50
® 51~100
@ 101~200

® 200<

Lumbrineris longifolia

Abundance {ind./m?)

® 101~200
@ 201~ 300
. 301 = 700

Fig. 12. Spatial variations in the density of Cirriformis tentaculata, Phylo felix asiaticus and Lumbrineris longifolia in YREB in 1995 and 2006.
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Fig. 13. Rarefaction curves for the comparison of species diversities
between two sampling occasions of 1995 and 2006.
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2006\ 0%14L AR FEL NS B 2elE LERY
Rk 7 HAZ Tharyx sp7} 3. 2%?_ B T Tharyx sp.
T T fragilis$t + 22 X HAE AR 2006d0E 3
TUES} AA Yo Figo] sobsth. Al MIAE R pulchella
71 2.9%2] GFE vF). o] T2 1995del= 327 AelA =
aglont 200690 270 RN E3so] Ungtag) B
& F47} HASHA YElES. 1 Wl P johnsoni= ©F 2.8%
o) P vREY Uedast £X 471 AA3IIT A,
FTARAZ) BRE o] FEL AADE Alo)7t F R 9] BlfAE
of &+ Ao eIt
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Table 3. Result of the SIMPER analysis showing dissimilarity in 1995 and 2006

Group 1995 average 2006 average ‘A.ve.rage.: % ' Cumulative ngre}ll average
abundance abundance disimilarity Contribution % disimilarity

Theora fragilis 3.76 2.46 2.95 4.14 4.14

Tharyx sp. 1.69 2.52 2.29 3.21 7.35

Raetellops pulchella 1.39 0.05 2.06 2.89 10.24

Poecilochaetus johnsoni 1.57 0.91 2.02 2.83 13.07

Lumbrineris longifolia 1.39 1.17 2.00 2.81 15.88

Heteromastus filiformis 0.00 1.25 1.97 2.76 18.64

Phylo felix asiaticus 0.19 1.13 1.64 2.30 20.94

Mediomastus sp. 1.08 0.00 1.58 222 23.16

Cirriformis tentaculata 0.64 0.57 1.49 2.10 25.25

Sternaspis scutata 0.43 0.94 1.36 1.91 27.16

Asthenognathus inaequipes 0.73 0.64 1.33 1.87 29.03

Inermonephtys inermis 0.54 0.78 1.31 1.84 30.87 71.2%
Cirolana japonensis 0.89 0.00 1.30 1.82 32.69

Chaetozone setosa 0.76 0.68 1.30 1.82 34.51

Protankyra bidentata 0.45 0.90 1.28 1.79 36.31

Micropodarke sp. 1.07 0.76 1.26 1.77 38.08

Nephtys oligobranchia 1.03 0.83 1.23 1.73 39.81

Euchone sp. 0.82 0.00 1.21 1.69 41.50

Macoma nipponica 0.83 0.00 1.20 1.69 43.20

Prionospio steenstrupi 0.00 0.74 1.16 1.63 44.82

Glycera chirori 1.07 1.17 1.14 1.61 46.43

Harmothoe sp. 0.70 0.23 1.06 1.49 47.92

Philine argentata 0.46 0.46 0.96 1.35 49.27
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