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Abstract — 55 zooplankton taxa including 35 copepoda were observed in the Uldolmok waterway
during the sampling period from August 2003 to April 2004. Neritic species showed the seasonal
species fluctuation, and oceanic warm-water species occurred throughout the year. The number
of taxa tended to increase at the flood tide from low tide to high tide, and to decrease at the ebb
tide from high tide to low tide. Therefore, species composition of zooplankton in the Uldolmok
waterway seemed to be affected by the inflow of oceanic waters with oceanic species all the year
round. Total abundance of zooplankton ranged from 104 (February 2004) to 2,717 indiv. m™3
(August 2003). According to the tidal cycle, the change of total abundance was more irregular and
variable in November 2003 and February 2004 than August 2003 and April 2004. In August 2003
and April 2004, total abundance was low at the strong tide, and was high at low and high tide
when tidal current was weak. Average abundances of dominant species such as Paracalanus
indicus, Cirripedia nauplii and Acartia hongi were on the order of twice higher at ebb tide than
flood tide. However, their abundances were also subject to wide fluctuation within flood tide and
ebb tide. The changes of environmental parameters such as water temperature, salinity and
chlorophyll-a concentration were negligible along the tidal periods in the Uldolmok waterway.
Therefore, the advection, transfer and loss of zooplankton population derived from strong tidal
current and eddy formed by the local difference of tidal velocity lead temporal variation of
zooplankton community more complex and variable in the Uldolmok waterway.
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Fig. 1. A map showing the sampling site in the Uldolmok water-
way.
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Fig. 2. A drawing of sampling gear- for collecting zooplankton in
the Uldolmok waterway.

A o
1. 237
glow $2 Q¥ I21 AR

ZA skoit (Table 1). 22
d 2AF Al7]eAM 4.3~24.0°C8] WS el 24
—r7l°ﬂ uhE 2 W 4] 22°C2 M Zler 8
Hell= 1.0°C2 7P Ak 482 ARE= 302~
33.8psus] YL Blom, FiHozs 84 @1 44
oA ¥ AFE B 2 24 F70d w2 g2
o) ol =ZA B3k 8Yel: 09psu Aol B Ho
o, 1149 0.9 psu, 2o 1.3psu, 2812 48] 1.3 psu
Aot G422 AdHez dzug FzeM 2 Ao

2 RFIUR A SHAE Q54 0 FEE R4 A

24 a5 2ol ZA golu)

[\
o
rgl

v A<= R 7} (copepodites) 9} &)

-2 (nauplii) & A &3t F 557) £/ FEHA
o} (Table 2). o} & 27573 174 (genus) 293 (species),
nFA 5%, 283 v AMA A4F U BRI
zsel 2 35 BRHEOL AR e 299
o 2E 2 AN 2E SEEITES 24F
8 (Acartia hongi, A. omorii, Calanus sinicus, Paracalanus
crassirostris, P. indicus, Paracalanus sp., Corycaeus
affinis)®} ok (Noctiluca scintillans) o] Y}, Acartia 45
2 A. erythraea®} A. pacificar 152719 ¥
AsFe wgom, Centropages &\ C. abdominalis=
A42-7], C. dorsispinatus’= 1572 WEEE= F8
3 2 WELS Rt I vl Tortanus &3 Squilla
oratoria2- 114-&7], Eurytemora pacifica’= #4274
o Z43e ASkS YRl 1427)4 e Calanopia
thompsoni, Calanus pauper, Clausocalanus furcatus, C.
pergens, Euchaea plana, Scolecithrix nicobarica 5 3

A4 2477 G4 F@skdon A 24 ATlelA

FREel ¥t 5AE B
FEERzEe] AA $HE 5 826 3270, 1190
3shgem 296 270 #REo2 71 del eds

= 114 21F02 714 Fom] 2%e) 15207 7}
& @3t} (Fig. 3a). 24 F7 l‘% 28 e o
GzEn AxedA oa Jﬁﬂ#, }z A mxE 7S
5 Ukt 42 Al Az A5S gashke A%

nglo} $91% A% & 4 %Iv(Fig. 3b).

Table 1. Variations of environmental parameters according to tidal cycle. Abbreviations and their units are as follows. Temp.=Water

temperature (°C), Sal.

=Salinity (psu), Chl-a=Chlorophyll-a concentration (ug L"), nd=no data

Tid Aug. Nov. Feb. Apr.
ide

Temp. Sal.  Chl-a Temp. Sal.  Chl-a Temp. Sal.  Chl-a Temp. Sal.  Chl-a
Lowl 235 310 0.6 158 326 0.9 43 322 0.1 124 325 0.8
Fl1 23.1 31.1 09 15.6 322 0.6 55 332 04 nd 338 1.0
F2 23.6 30.9 1.1 16.0 322 0.6 58 335 0.4 12.8 335 1.1
High 239 304 1.0 16.3 323 0.5 59 328 03 14.6 333 1.0
El 24.0 30.2 1.0 16.8 31.7 0.6 5.9 33.0 0.3 13.5 33.6 1.0
E2 234 30.8 0.8 16.6 323 0.5 5.1 33.0 0.3 12.8 33.6 1.0
Low?2 23.0 31.1 0.7 16.2 323 0.5 4.7 329 Q.4 13.1 336 09
Max. 24.0 31.1 1.1 16.8 326 09 59 33.5 0.4 14.6 33.8 1.1
Min. 23.0 30.2 0.6 15.6 317 0.5 43 322 0.1 12.4 325 0.8
Avr. 23.5 30.8 0.9 16.2 322 0.6 5.3 329 0.3 13.8 334 1.0
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Table 2. The list of zooplankton observed in the Uldolmok waterway. Species written in thick letters occurred all period

Copepods

Acartia erythraea Acartia hongi Acartia omorii
Acartia pacifica Calanopia thompsoni Calanus pauper
Calanus sinicus Centropages abdominalis Centropages dorsispinatus
Centropages tenuiremis Clausocalanus furcatus Clausocalanus pergens
Euchaeta plana Eurytemora pacifica Labidocera bipinnata
Labidocera euchaeta Labidocera pavo Paracalanus aculeatus
Paracalanus crassirostris Paracalanus indicus Paracalanus sp.
Pseudodiaptomus marinus Scolecithrix nicobarica Sinocalanus tenellus
Tortanus forcipatus ~ Tortanus spinicaudatus Corycaeus affinis
Oithona atlantica Oithona plumifera Oithona similis
Oncaea venusta Clytemnestra sp. Sapphirina sp.
Microsetella sp. Harpacticoid unid.

copepodites nauplii

Others

Noctiluca scintillans Scyphomedusa Sagitta crassa

Saginta hexaptera Sagitta sp. Podon sp.

Caprella spp. Hyperia sp. Vibilia spp.

Squilla oratoria Euphausidacea Oikopleura spp.
Planktonic larvae

Cirripedia nauplii Decapoda Echinodermata
Isopoda Megalopa Mollusca

Polychaeta Zoea
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Fig. 4. Changes of total zooplankton abundance according to tidal cycle.
Table 3. Average abundance of dominant zooplankton at flood and ebb tide. AA=Average abundance (indiv. m3), %=dominance
Total Flood tide Ebb tide
Month Taxa - Flood /ebb
AA % AA  max/min AA  max/min
Aug. Acartia hongi 357 13.1 239 4.6 474 24 0.5
Acartia pacifica 82 3.0 86 2.0 77 2.8 1.1
Corycaeus daffinis 105 3.8 76 9.6 133 2.6 0.6
Paracalanus crassirostris 245 9.0 168 34 321 3.1 0.5
Paracalanus indicus 896 33.0 781 4.1 1,011 1.7 0.8
Cirripedia nauplii 151 5.5 100 7.9 201 38 0.5
Copepods 2,447 90.1 1,907 32 2,987 24 0.6
Total abundance 2,717 - 2,088 3.3 3,345 2.4 0.6
Nov. Acartia hongi 71 12.5 58 33 81 34 0.7
Paracalanus crassirostris 69 12.1 35 7.5 94 6.2 0.4
Paracalanus indicus 180 31.8 114 2.8 230 9.9 0.5
Cirripedia nauplii 82 14.5 9 3.0 138 154 0.1
Copepods 451 79.5 296 32 567 6.2 0.5
Total abundance 567 - 322 33 751 7.3 0.4
Feb. Acartia hongi 9 8.8 8 11.0 10 2.5 0.8
Paracalanus crassirostris 20 19.1 16 59 23 12.0 0.7
Paracalanus indicus 11 10.9 12 18.0 11 1.6 1.1
Copepods 85 81.9 87 26.8 84 1.9 1.0
Total abundance 104 - 110 24.8 100 1.9 1.1
Apr. Sagitta crassa 41 9.3 14 8.3 62 18.0 0.2
Acartia hongi 138 31.0 70 5.8 189 8.1 0.4
Calanus sinicus 56 12.6 32 39 74 23.8 0.4
Paracalanus indicus 33 7.5 23 3.7 41 6.0 0.6
Copepods 371 834 204 5.0 496 8.9 04
Total abundance 445 - 230 5.0 605 10.5 0.4
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