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Variation of Zooplankton Distribution in the Seomjin River Estuary
with Respect to Season and Salinity Gradients
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The seasonal variation in species composition and abundance distribution of zooplankton was studied in the
Seomjin river estuary along the salinity gradients. In this estuary, marine taxa predominated in all seasons and
very limited number of freshwater species appeared. The total abundances showed a seasonal fluctuation. The
highest total abundance appeared in spring with over 3,000 individuals/m®. In summer, the high abundance was
sustained although it decreased a little. The abundance was minimal in fall with about 500 individuals/m®. When
the study area was divided into three salinity regimes, oligohaline (salinity less than 5 psu), mesohaline (5~ 18 psu),
and polyhaline zone (over 18 psu), the zone of high abundance as well as the composition of zooplankton com-
munity in each salinity regime changed seasonally. In fall, marine copepods predominated in oligohaline zone while
marine species other than crustaceans dominated in polyhaline zone. However, in winter copepods predominated in
all area. In spring and summer, holozoic dinoflagellate Noctiluca scintillans dominated in higher salinity regimes. We
listed major copepod species of each salinity regime for each season with the ranges of water temperatures (T)
and salinities (S) of their occurrence. T, S’s of maximum abundances of those major copepod species were also
reported. The observed very wide tolerance ranges of major copepod species for salinity suggested that the con-
cept of ‘indicator species’ should be used in quantitative context rather than qualitative.
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Fig. 1. Map showing the sampling sites
of the study area.
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Fig. 2. Averaged total abundances (Ave., indiv./m’) and compositions (Com., %) of zooplankton in the Seomjin river estuary.
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Table 1. Variations in ranks, abundances, and composition of dominant copepod species in the Seomjin river estuary at different seasons and
subregions. AA, averaged abundance in terms of indiv./m’; %, percent composition. )

Season

Oligohaline zone (<5 psu)

Mesohaline zone (5~18 psu)

Polyhaline zone (>18 psu)

Fall (Oct. 2000)

Number of taxa
observed

Marine taxa

Freshwater taxa
Total abundance
Dominant taxa

Winter (Feb. 2001)

Number of taxa
observed

Marine taxa

Freshwater taxa
Total abundance
Dominant taxa

Spring (Apr. 2001)

Number of taxa
observed

Marine taxa

Freshwater taxa
Total abundance
Dominant taxa

Summer (Aug. 2001)

Number of taxa
observed

Marine taxa

Freshwater taxa
Total abundance
Dominant taxa

22

21
1
1328.3
Species
Pseudodiaptomus spp.
Sinocalanus tenellus
Acartia hudsonica
Paracalanus parvus s.1.
Tortanus dextrilobatus

23

23

22.7
Species
Acartia hudsonica
Pseudodiaptomus spp.
Eurytemora pacifica
Sinocalanus tenellus
Tortanus dextrilobatus

18

15
3
188.1
Species
Sinocalanus tenellus
Tortanus dextrilobatus
Pseudodiaptomus spp.
Acartia hudsonica
Copepodite Tortanus

AA
331.5
242.5
212.0

28.0

27.8

AA
7.2
4.7
4.3
35
0.7

AA
94.3
46.4
25.8
10.3

2.1

19

19

60.7

% Species AA %

25.0 Acartia pacifca 8.4 139
18.3 A. hudsonica 19 32
16.0 Paracalanus parvus s.l. 07 1.1
2.1 Harpacticoida 05 09
2.1 Tortanus dextrilobatus 03 0.6

26

26

648.2
% Species AA %
31.8 Acartia hudsonica 402.2 62.0
20.5 Eurytemora pacifica 138.6 214
18.9 Centropages abdominalis 400 6.2
15.4 Paracalanus parvus s.l. 189 29
3.0 Harpacticoida 64 1.0

11

11

8417.0
Specieg AA %
Sinocalanus tenellus 7459.7 88.6
Tortanus dextrilobatus 2137 25
Pseudodiaptomus spp. 1586 1.9
Eurytemora pacifica 140 02
Centropages abdominalis 73 0.1

39

39

1460.0
% Species AA %
50.1 Tortanus dextrilobatus 220.1 15.1
24.6 Acartia pacifca 61.3 4.2
13.7 Paracalanus parvus s.l. 259 1.8
5.5 Copepodite Tortanus 13.8 0.9
1.1 Acartia hudsonica 67 05

51
51
-303.0
Species
Acartia pacifca

Paracalanus parvus s.1.
Tortanus dextrilobatus
Tortanus derjugini

- Paracalanus aculeatus

29

29

1134.5
Species
Acartia hudsonica
Centropages abdominalis
Eurytemora pacz’ﬁcab
Harpacticoida
Paracalanus parvus s.1.

36

36

2292.2
Species
Acartia hudsonica
Sinocalanus tenellus
Centropages abdominalis
Calanus sinicus
Paracalanus parvus s.l.

51

51

7869.6
Species
Acartia erythraea
Paracalanus parvus s.1.
Labidocera bipinnata
Copepodite Labidocera
Tortanus forcipatus

AA

38.6

10.9
7.4
2.8
22

AA
577.0
280.0

66.4
45.7
20.5

AA
120.7
109.4
75.1
58.8
242

AA
53.9
34.9
17.2
13.5

7.1

%
12.7
3.6
2.5
0.9
0.7

%
50.9
24.7

- 59

4.0
1.8

%
53
4.8
33
2.6
1.1

%
0.7
0.4
0.2
0.2
0.1
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Table 2. Ranges of water temperatures (T, °C) and salinities (S, psu) where major copepod species appeared in the present study area as well
as other places of previous reports.

Appearance range

Maximum abundance *!

Species Sources
T S T S
Acartia erythraea 20.5~27.8 21.9~31.1 26.6 303 This study
21~24 27~29 Kim et al., 2000
19.2~20.9 28.9~31.4 194 312 Choi et al., 1998
A. hudsenica 4.4~29.6 2.1~32.8 5.6 26.0 This study
231 0.7~27 4~20 8~23 Uye et al., 2000 **
5~25 1~32 10~15 Kim et al., 2000
8.4~26.5 17.6~29.7 8.4~26.0 21.1~26.4 Suh et al., 1991
A. paciﬁca' 16.7~29.6 4.9~31.1 28.7 17.3 This study
20.3~27.3 29.9~31.1 27.3 29.9 Choi et al., 1998
17~26 12~28 24~26 23~28 Myung, 1992 *?
14.9~27.1 8.5~29.4 15.8~27.1 9.7~-27.2 Suh et al., 1991
Calanus sinicus 4.4~29.0 8.7~32.8 14.9 320 This study
5.5~26.5 28.9~32.3 6.8 32.0 Choi et al., 1998
4.1~254 27.6~32.4 6.0 324 Soh & Suh, 19‘_93
8.4~25.4 17.6~30.5 8.4~25.4 25.9~30.5 Suh et al., 1991
Centropages abdominalis 4.4~16.7 42~32.8 5.4 328 This study
8~20 16~28 <15 15~20 Kim et al., 2000
5.5~11.5 30.9~32.3 11.2 31.9 Choi et al., 1998
4.1~142 29.5~32.4 6.0 324 Soh & Suh, 1993
8.4~27.1 8.5~30.4 8.4~27.1 21.9~30.5 Suh ez al., 1991
C. dorsispinatus 20.5~27.8 21.9~26.4 27.8 253 This study
5.5~6.9 31.1~32.1 6.9 311 Choi et al., 1998
Eurytemora pacifica 4.4~16.7 4.2~32.8 4.6 10.5 This study
11~32 Kim et al., 2000
2~31 3~27 4~9 13~26 Uye et al., 2000 **
Labidocera bipinnata 20.5~29.0 15.8~30.3 26.6 30.3 This study
19.2~27.3 28.9~314 27.3 29.9 Choi et al., 1998
14.3~24.8 17.6~30.4 14.8~15.9 25.9~30.4 Suh et al., 1991
Paracalanus parvus s.1. 4.4~29.6 2.1~32.8 14.9 32.0 This study
6~24 2~29 15~25 Kim et al., 2000
5.5~27.3 28.9~32.3 26.9 30.2 Choi et al., 1998
14~32 >27 Myung, 1992
P, indicus 8.4~27.6 0.7~30.4 8.7~25.4 24.5~304 Suh et al., 1991
Paracalanus spp. 5~28 10~27 10~23 21~25 Uye et al., 2000 *2
4.1~254 27.6~32.4 Soh & Suh, 1993
P, aculeatus 4.4~28.7 2.1~32.8 14.9 32.0 This study
Pseudodiaptomus spp. 4.6~30.1 0.0~32.8 16.0 0.0 This study
P, inopinus 8~27 1~29 21~27 0.6~5.0 Kim et al., 2000
2~31 0.7~27 4~8 18~20 Uye et al., 2000 **
8.4~27.6 0.7~29.4 10.3~27.6 0.7~25.9 Suh et al., 1991
Sinocalanus tenellus 4.6~30.1 0.0~23.9 16.5 11.3 This study
2.1~30.8 0.7~26.6 2.1~27.8 0.7~14.7 Uye et al., 2000
5~27 0~14 14~27 0.6~5.0 Kim et al., 2000
14.6~27.6 0.7~30.5 14.6~27.6 0.7~30.5 Suh et al., 1991
Temora discaudata 20.8~26.6 26.4~31.1 26.6 303 This study
Tortanus derjugini 4.6~29.0 6.5~21.9 20.5 219 This study
T. dextrilobatus 4.6~30.1 0.0~26.4 29.6 9.6 This study-
T. forcipatus 20.5~29.0 15.8~30.3 27.8 253 This study
10.2~26.9 28.9~32.3 26.7 30.5 Choi et al., 1998
15.8~24.8 27.2~29.4 17.3~24.8 28.9~29.4 Suh et al., 1991

*1 values with ranges are inferred from the paper as relatively high abundance zone

*2inferred from figures.
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Table 3. Comparison of major components of zooplankton assemblages between surface and near bottom in the Seomjin river estuary where
salinity difference at surface and near bottom was greater than ca. 5 psu. Total and mean abundances are in terms of indiv.m™.

Season & station Fall, Station 4

Winter, Station 3

Water depth 10.5m 7.1m
Target depth Surface Near bottom Surface Near bottom
T (°C) & S (psu) 20.5°C, 18.0 psu 20.7°C, 24.0 psu 4.8°C, 20.0 psu 6.0°C, 29.3 psu
Total abundance 203 766.8 215.6 2507.2
Dominant taxa Species Mean' % Species Mean % Species Mean % Species Mean %
Podon spp. 8.6 42.4 A. pacifica 454.3 59.3 A. hudsonica 90.9 42.2 A. hudsonica 1262.2 503
Oikopleura spp. 7.6 37.3 T. derjugini 87.5 11.4 Harpacticoida  59.4 27.6 N. scintillans 5944 237
Diphyes spp. 1.4 6.8 T dextrilobatus 574 1.5 N. scintillans 24.1 11.2 C. abdominalis 2716 108
A. pacifica 1.0 5.1 P parvuss.l. 39.2 5.1 C. abdominalis 172 8.0 E. pacifica 169.6 6.8
Season & station Winter, Station 4 Winter, Station 5
Water depth 10.1m 7.1m
Target depth Surface Near bottom Surface Near bottom
T (°C) & S (psu) 4.4°C, 153 psu 5.7°C, 26.2 psu 4.6°C, 10.5 psu 5.3°C,22.4 psu -
Total abundance 580.8 3538.2 1124.0 4666.5
Dominant taxa Species Mean % Species Mean % Species Mean % Species Mean %
A. hudsonica 395.6 68.1 A. hudsonica 2166.4 61.2 A. hudsonica  708.2 63.0 A. hudsonica 31276 67.0
E. pacifica 99.6 17.1 E. pacifica 783.3 22.1 E. pacifica 2327 20.7 E. pacifica 988.9 21.2
N. scintillans ~ 236.1 6.7 C. abdominalis 92.0 8.2 C. abdominalis 3009 6.4
Season & station Spring, Station 3 Summer, Station 2
Water depth 8.7m 15.6 m
Target depth Surface Near bottom Surface Near bottom
T (°C) & S (psu) 16.3°C, 23.9 psu 15.8°C, 30.0 psu 27.8°C, 25.3 psu 27.0°C, 31.0 psu
Total abundance 652.0 1949.7 10612.1 1770.2
Dominant taxa Species Mean % Species Mean % Species Mean % Species Mean %
Ci. nauplius 275.5 423 N, scintillans 8073 41.4 N. scintillans 9526.0 89.8 N. scintillans 832.0 47.0
Po. leuckarti  234.4 35.9 Ci. nauplius 571.0 29.6 S. crassa 258.0 14.6
N, scintillans ~ 45.0 6.9 Po. leuckari  208.8 10.7 ﬁ;f‘do"’“ptom”s 1148 6.5
A. hudsonica  150.6 1.7
“Season & station Summer, Station 3 Summier, Station 4
Water depth 8.4m 7.8m
Target depth Surface Near bottom Surface Near bottom
T (°C) & S (psu) 28.7°C, 17.3 psu 27.4°C, 22.0 psu 29.0°C, 15.8 psu 27.7°C, 24.9 psu
Total abundance 2461.9 2050.1 577.2 1294.4
Dominant taxa Species Mean % Species Mean % Species Mean % Species Mean %
N. scintillans  1538.9 62.5 N. scintillans  726.2 35.4 N. scintillans ~ 232.8 40.3 N. scintillans 4532 350
Ci. nauplius 185.9 1.5 A. pacifica 394.8 19.3 4. pacifica - 68.8 11.9 T dextrilobatus 1946 15.0
T. dextrilobatus 256.2 12.5 De. larva 542 9.4 A pacifica 178.6 13.8
Obelia spp. 453 7.8 De. larva 65.1 5.0
Ci. nauplius 379 6.6
T. dextrilobatus 373 = 6.5

*Remarks: A., Acartia; C., Céntropages; E., Eurytemora; P, Paracalanus; T, Tortanus; Po., Podon; S., Sagitta; N., Noctiluca; De., Deca-
poda; Ci., Cirripedia.

25°Ce] Ho MAE-S BT Kimoto et al. (1986y A4
A L 6.6~31.3°C, & 2.5~35 psud] FHYI AN F
sl £ 6.2~27.1°C, G 5.0~30.0 psus] FHA F7] &

FE 0~23.9 psud] FHH A GoA EHIZ Y2, Uye
er al. (2000)& o] F2o] 23 WUIE £ 2.1~308°C, & 07~
26.6 psuE B3I, Yoo et al. (1987)& G2t3oA & 13~
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B} o] Fo] E ApoA 7P Be gol
23 YL FL 16.5°C, & 11.3 psui=Hl, Uye et al. (2000)
o] Z2goA #58 /P B X 599 gy 48 7
F& 2.1~27.8°C, & 0.7~14.7 psuldtt.

a5t 3 274 FE didh AAAY 2 FR HHY
71 Bl E8% A9 2 GEGE Table 29 AXSA=T,
£ AT o9 A8 F dFE 28 fFHo FEd 4
BHoe H9E IAE7E 319 Table 294 EXo|, W&o
2 23 R disk WA Hert e anes ARE, 3y
FESFIEY B3 F23 98 e EYH 4 809
A G VA Rk A0R ANE & U3, WEbA, Hol
AR T3 722 AETH aRlo] ¥ o & FIFE v
& +% rh(Esteves et al., 2000). 53], £2+77 HAZ $-A13k
A oFgFo] AT A71SE A AA St 22FIF @A
Al Eol=w AL 8717} oFgEe "ol BA EE oFEEY &
215 gl that 2 (Quevedo et al., 1999) 5] FFOE BT

AESA aglo] £x9) o] & 93-S 9X 2 tke FE2 £
AZFe F3 vBRAME 7FEsiih 4ol 10m o]l o] A
oA BEFH AZ] GE o7t Spu AT A wf, Ml uiggo]
Z3le] 3 o] BT G5EE ALE o9 Al A
Al B9 AFY &3 727 O=2A eI (Table 3). 7E 3
S = w9 B & UM Edshe YRR 275780, B3
S5psu FEe] GE Aoldd AFH FFAA AT 74, MAF
5 279 RN ME O, oo 4B e E8Ed
78l o9l FFolF T 2 TE PF AEHH allo] £
Tl G MR USE BolX Itk & 5 7] wjEoltt o]
£ BFAXY AP AlZe] BF Fe)A7] wiite] Fof 3] o]
T MY o= Hol FHo|Fo] FIL v Ao2 A, YT
& oprte] 3 AP AEI} flo] HEAHE Wil oMk

#HAtel 2

2 At dFHEA DGy Sed7H)(FAHME RO1-2000-
00063) Aol &8 FHHAFYT Fg =8 thate) 2o
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