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Zooplankton Community in the Front Zone of the East Sea
(the Sea of Japan), Korea : 2. Relationship between
Abundance Distribution and Seawater Temperature
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Distribution of zooplankton abundance was studied in the front zonme in the East Sea in November, 1996.
Averaged total abundance in the front zone was less than that in the nearby cold surface water areas but more
than that in the nearby warm surface water areas. The number of taxa was the greatest in the upper layer of
mixing., Abundance and the number of taxa in the front zone were contributed by the cold water and the warm
water, respectively. Inspite of the differences in sampling time (day vs night), the species composition and
abundance distribution were similar at two sites within cold or warm water area. However, they were quite different
at two sites in the front zone although the sampling time of the day was the same. From this, the history of mixing
was believed to be the most important factor for the species composition and abundance distribution in the front
zone. Zooplankton distribution in the study area was mainly controlled by the dominant cold water Copepod
species Metridia pacifica, the only taxon that showed significant diel vertical migration. Most other taxa showed
no significant diel vertical migration. Seawater temperature also affected zooplankton distribution. Positive
correlations in the warm area, weak negative correlations in the cold water area, and no significant correlation
in the front zone were obtained in general between the seawater temperature and the abundances of the major
taxa.
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Fig. 2. Vertical profiles of seawater temperature and
salinity at the zooplankton collection sites. A,
Warm water area ?St. Ad4); B, front area (St.
B6); C, cold water area (St. A20).
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Fig. 3. Zooplankton composition in the study area on the basis of abundance (indiv./m’).
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Table 1. Abundances and ranks of them of major zooplankton appeared at each collection site in Nov. 1996

Ranks/ A4 (Warm indiy/ 4  AlS(Intermediate  indiy/ o A20 (Cold indiv./ o
Station surface, Day) m’ surface, Day m’ surface, Night) m’
1 Unid. egg 44097 21.62 Parathemisto japonica 46945 25.32 Metridia pacifica 90840 4008
2 Parathemisto japonica 28540 13.99 C. (Neocalanus) 339.55 18.31 Parathemisto japonica 353.55 15.60
3 Ostracoda 14416 7.07 Metridia pacifica 290.12 1565 C. (Neocalanus) 22044 884
4 Scolecithricella minor 119.16 5.84 C. (Calanus) 24870 1341 C. (Calanus) 15153 6.69
5 Foraminifera 118.19 5.79 Calanus sinicus 75.16 405 Ostracoda 13874 612
6  Copepodite (Calanus) 101.56 498 N. cristatus 5877 3.7 Pareuchaeta plana 11284 498
7 Metridia pacifica 10147 497 S. elegans 4963 2.68 Scolecithricella minor 7348 3.24
3 Clausocalanus furcatus 8646 424 Scolecithricella minor 3528 190 N. plumchrus 4137 1.83
9 Calanus sinicus 81.38  3.99 Foraminifera 3064 1.65 Thysanoessa longipes 3991 1.76
10 Paracalanus parvus 6647 3.26 O. conifera 2129 147 N. cristatus 3902 172
1 Oncaea conifera 5748 2.82 Siphonophora 2065 1.12 Unid. egg 3644 161
12 Immature sagitta 37.80 185 C. (Cosmocalanus) 1961 1.06 S. elegans 3451 152
13 Copepodite (Cosmocalanus) ~ 37.77  1.85 Parcuchaeta plana 18.09 098 Calanus sinicus 2548 112
14 Mesocalanus tenuicornis 3680 1.80 Pareuchaeta elongata 1797 097 Primno macropa 2280 101
15 Eucalanus subtenuis 3641 1.78 Haloptilus oxycephalus 17.74 0.96 Pscudochirella spp. 1795 0.79
Total number ) 54 37
of taxa occurred
Total Rumier 2040 1854 267
Ranks/ B1 (Warm indiy/ o B6 (Intermediate  indiy./ o B12 (Cold indiv/ ¢
Station surface, Night) m surface, Day. m surface, Day, m?
1 Foraminifera 77376 25.51 C. (Neocalanus) 227.03 2682 Metridia pacifica 617.67 3227
2 Metridia pacifica 35630 11.74 Metridia pacifica 13885 1640 C. (Neocalanus) 49802 26.02
3 Parathemisto japonica 33420 11.02 Scolecithricella minor  88.65 1047 S. elegans 16345 854
4  Ostracoda 20565 6.78 S. elegans 8251 9.75 C. (Calanus) 14909 7.9
5 Clausocalanus furcatus 16232 5.35 Parcuchaela plana 4715 557 N. cristatus 11114 581
6  Unid. egg 160.53 529 Parathemisto japonica 4028 476 Scolecithricella minor 10145 530
7 C. (Cosmocalanus) 13541 446 C. (Calanus) 3927 464 Haloptilus oxycephalus 6981 3.65
8 Pareuchaeta plana 101.77 335 N. cristatus 2524 298 Pareuchaeta plana 3657 191
9 O. conifera 9228 3.04 N. plumchrus 2475 292 Parathemisto japonica 3496 183
10 Scolecithricella minor 8277 2.73 Foraminifera 2177 257 N. plumchrus 3358 175
11 E. subtenuis 8191 270 Haloptilus oxycephalus 16.19 191 Foraminifera 2329 122
12 Janthina spp. 6588 217 O. conifera 1585 1.87 Siphonophora 19.00 099
13 Bivalve 6144 203 Immature sagitta 1241 147 Immature sagitta 9.12 048
14 Lucicutia flavicornis 37.31 123 Limacina spp. 10.14 120 Thysanoessa longipes 894 047
15 Corycaeus affinis 3185 105 O. setigera 728 086 Unid. egg 873 046
Total mumber 75 52 33
Jotl pumter 3034 846 1914
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Table 2. Averaged abundances and ranks of them of major zooplankton taxa appeared at each seawater
temperature range in Nov, 1996

Seawater Temperature Range ()

Rank 15~18C range 9~15C range <9C range
Taxon indiv/m® % Taxon indiv/m* % Taxon indiv/m* %
1 Unid. egg 406.72 1589 Foraminifera 873.96 2640 Metridia pacifica 185845 30.54
2 Parathemisto japonica 35638 1392 Parathemisto japonica 645.58 19.50 C. (Neocalanus) 1143.65 18.79
3 Clausocalanus furcatus 22740 8.88 Metridia pacifica 451.39 13.64 Parathemisto japonica 51588 848
4 C. (Cosmocalanus) 16592 648 C. (Calanus) 27425 828 Ostracoda 45864 7.54
5 O. conifera 12091 4.72 Unid. egg 14884 450 Scolecithricella minor 34300 5.64
6 C. (Calanus) 11664 456 Scolecithricella minor 12548 379 C. (Calanus) 32232 530
7 E. subtenuis 11101 434 C. (Neocalanus) 122.18 3.6% S. elegans 30350 499
8 Metridia pacifica 10296 4.02 Calanus sinicus 109.79 332 Pareuchaeta plana 249.15 409
9 Calanus sinicus 91.83 359 Haloptilus oxycephalus  82.04 248 N. cristatus 20583 338
10  Paracalanus parvus 7323 286 O. conifera 4883 148 Unid. egg 11503 189
11 Janthina spp. 6628 259 N. cristatus 3273 099 N. plumchrus 10120 166
12 Bivalve 63.84 249 Immature sagitta 31.76 096 Siphonophora 8294 136
13 Foraminifera 5035 197 Parcuchaeta plana 3033 092 Thysanoessa longipes  63.50 1.04
14 Corycaeus aflinis 4891 191 Clausocalanus furcatus 3001 091 Foraminifera 5127 084
15 Immature sagitta 4801 1.88 Ostracoda 29.99 091 Haloptilus oxycephalus 3992 066
tal b
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Fig. 4. Total zooplankton abundance (indiv./m’) in the study area.

de T3 FEA Aoj7t Ao} EA 29 Fof 57 0]
Fol & Aoz WAET Park et al. (1997) & Met-
ridia pacifica’t +&8 FHj7t & AQAXNE $Ho] %
< 32 g Hudgded, B AgdqAz 71a 54
3te £FToIAM o] M. pacificadl FFo]|Fo] $%4
X da2A v E HoF oAy,

FZob =2nfo| A

T4 FEERIE XY BAE F9a7) 989
F2 $HF 28 #2049 VAL T o)
HgeR F URNY 49BAS AYRAHPTG
(Fig. 9. 2 2% $AZqA AL £ 18 A
A 07& 7I8LEE 619 22§02 BRE 4 9
Atk & & 2§ £ 4ABAV S9 FBA
T ZAY(IF Al A2 A3), ABAF7} 7148E 25
Y IFIYUA (TF AD, U2 FI1EL $23 $97
q F ABBAE R 2§D (2 F B, Fig. 6).

4 2058 5 AWRYE Al AL FL7 39
w9 JBEAE Fe 5 IYUY o 259 54
< 7N 84FQ Metridia pacificash 2o YF 43
°|F§ dhe FolAw RX 9 F4o] £20] }e Zo
EAdte FEIAY Siphonophora (F54 252 o
AAE FEoIU TAAY EFE oFojAA BE) A
d 2 FHo] 9T o8 54 EAde 50
A2 Z1§-& Thysanoessa longipes, Primno macropa %
2ol F&PA7t 3~9CQ FEo) F2 BE}E 252
AlZE9 ¥ 3% 29 FBRAES 2AT BAZ

frojiol of 2o  4Fg %
A3 15 9 21 o}F ofgl 2o A
78% FE2 A4 247 AEZEIY Neocalanus
cristatus$t S5 T390 AREFQ Sagitta elegans® A
8 B2 FHo) EA%E Foz FAHIYG
AdTFE 2779 molt2 AFEF) gle Az U=
BAE & #& 6~12C $59) FFE Aoz 943

BIIg2 T2%F0] £X9 Aoz Zgslo £ ¥
4o £o] & ¥39 EARE 2EZ Paracala-
nus parvus (B57 =#o] oy ofd Bz 2t
o FAMYE A8, Calanus sinicus § 1Yo ¥49,
AN, @599 B E¥de 259 JPo|Qd,
23 2 2§0E $FHE vEY ¢EL U5 A
A, FFYoN BF EIFAT £20] B 3599
F N BA ERAM FE 4 g
AT B2OFL BEX F40) $20] ¥
st 359 AgolAw BlagHE Qe SFFYgoNE
TE7 O A2 3R B5gs AAge] Ayl
23 2BY 3
F2o] o)XY FEEZHAEY B¥eo] 2 GFYL £
T ALE HAHEY,

ul
=

>,

£°]

ol

32
e S

o M

i

“

oy

2

4T e

N @

FEY 3

ZFHE 2 2HFL Table 19 Yerd ulg 2o) &)
9E AY FH) wek i Fo)7} AU B HEF
TEE B v B4 AdME 915 ¢ (Unid.
eggs), Parathemisto japonica, Calanus %4 So] %4



756 u FH .o

Scolecithricella minor -0.27 (0.13)

Metridia pacifica -0.36 (0.04)

Al Foraminifera 0.16 (0.28)

Oithona setigera -0.09 (0.60)
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! Pareuchaeta plana -0.10 {0.58)

Ostracoda -0.31 (0.08)

Neocalanus cristatus -0.13 (0.46)

Sagitta elegans -0.08 (0.66)

A A3 [ ite (Neocalanus ) -0.23 (0.19)

Ne 1 plumchrus -0.35 (0.04)

Haloptilus oxycephal 0.14 (0.45)

A4 [ Calanus molt 0.09 (0.63)

—l__ Neocalanus molt 0.05 (0.80)

Unid. egg 0.47 (0.00)

FF:mcﬂanus parvus 0.42 (0.02)

i; tenuicornis 0.57 (0.00)

! L Immature Sagitta 0.53 (0.00)

B1 L Catanus sinicus 0.52 {(0.00)

Lucifer rey i 0.44 (0.01)

1 Parathemi 0.43 (0.01)

L Copepodite (Calanus) 0.27 (0.13)

& Clausocalanus furcatus 0.51 (0.00)
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Fig. 5. Zooplankton species association based on correlation of abundances in the study area in Nov. 1996.
Correlation coefficients between seawater temperature and abundances were given in the right column

with p-values in parentheses.
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Fig. 6. Abundance of major zooplankton in the study area.
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