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Short-term Variation of Zooplankton Community in Masan Bay

Hyang-Im Kim

Department of Oceanography, The Graduate School,
Pukyong National University

Abstract

Masan Bay is seasonally fluctuating according to the atmospheric temperature,
rainfall, tide, waste water discharge, and monsoonal wind. This environmental
condition favors the annual red-tide and jellyfish blooms. In order to understand
the marine ecosystem of this bay, and to clarify the influence of its fluctuation
on zooplankton community, we surveyed during 10 months (March-December,
2006) with one week interval at stations located in the inner (St. A) and outer
bay (St. A). Along with the zooplankton, temperature, salinity, nutrients (nitrate,
nitrite, ammonium, phosphate, silicate), dissolved oxygen (DO), and phytoplankton
were sampled and analyzed.

Most environmental factors varied, except DO, along the survey period
similarly at both stations. The water of Masan Bay was colder and saltier in
winter than in summer, due to seasonal change of atmospheric temperature and
rainfall. DO varied according to the temperature and phytoplankton blooms.
Nutrient concentration differed along the stations, and governed in principle by
temperature and phytoplankton blooms. Variation in phytoplankton community
showed that total average abundance at St. A was two times higher than that
from St. B. Succession in dominant species mainly appeared to be red-tide
species at both stations, but the blooming had been apparent at St. A. Variation
in zooplankton community showed that total average abundance at St. A was

higher two times than that from St. B. On the other hand, total abundance of

= viii -



copepod at St. B was three times higher than that of St. A. Dominant copepod
species belonged to the genus Acartia and Paracalanus. Zooplankton appeared to
have intrinsic tolerance range with thermohaline characters and with
phytoplankton species. Consequently, trophodynamic interactions between phyto-
and zooplankton, and competition in the phyto- and zooplankton communities
could be suggested.

We suggested, therefore, that variation in zooplankton community are closely
related to the factors which regulate the environmental physical and chemical

condition and to the physiological tolerance range of zooplankton species.
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ZAA 7 bt EEEle] -4 To2 s A AdA 9%, A BolA 8F 2
2 Yelgt Ad A9l 85L& Thalassiosira anguste-lineata, Eutreptiella
gymnastica, Cryptomonas sp., Nitzschia seriata, Thalassiosira sp.,
Prorocentrum  triestinum,  Heterosigma  okasiwo, Sk. costatum,
Leptocylindrus danicus@® YEF1L, A5 B 8 EE Th anguste-lineata,
Chaetoceros curvisetus, Nitzschia sp., Gymnodinium sanguineum, SKk.
costatum, Th. subtilis, Ch. sociale, Flatellates sp.2} Thalassiosira sp.= YEF
Wt} (Figure. 6). 852 Ho] 7|7k thA|F o2 AAE 125, A= 8F
oldo g et AAdHE BS u A Aol M+ Thalassiosira sp. 7} &

1 Sk. costatum 7} 77k $-% &

of\

o, 44 BelA+ Gy. sanguineum 7}
Fil Nitzschia sp. 7V 7] 48 Folrh. A4 AclA= Eu gymnastica %

He. gymnastica 7} 2+ 493} 6€

2

& S8 =d, 53] Eu gymnastica
= HZe 7o wg =2 AE0° cell LHE YEFW Y, Nitzschia sp.9} He.
okasiwo= 7|7t AH T2 FdYFS eI Figure 6). A BollA+= 7€

¥} 8Y o) Sk costatum ¥ Nitzschia sp.7} 3 Zo] 3 th(Figure 6).
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Figure 6. Variation of abundance in the dominant species at station
A(up) and B(down).
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Figure 6. Continued.
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Figure 7. Density variation of Fu. gymnastica (Eu) and Sk. costatum
(Sk) at stations A and B.
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Figure 8. Variation in abundance of total zooplankton at A and B

station. The abundance was recalculated using moving
average of 4 weeks.
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1_

\)

ol 877 FHFTE dFE A AxRFLE S A& 7|
F Axg Yeiyoh AA AdA Ac omorii 7} 3~49Y, 6~7¥ F¢ o 8F
7HS A o, & olo Paracalanus parvus’} 7204 89 Alolo] Hj
A tH(Figure 10). stAll= vl A& golx|qt Ac sinjiesis$t Ac.
erythrea®] 3ol #HZEAL, F3} 7o+ L 42 Pa parvus7t 3
stk A4 BolA e vlad w2 9 3o #EH Ao (Figure 10). FA}
Z71 = Ac omorii7} 838t 1, stAN = Ac pacifica, Pa. indicus, Pa.
parvus®t Ac. sinjiesis 7} 839t FA = Ac erythrea®l 3ol &<
st o F A= Pa parvus, Pa. crassirostris, Ac. omorii7} A& GO
$Hd  EdsAdv.  Calanus sinicus, Centropages abdominalis 18]l

Sinocalanus tenellus -2 %717t A4 84S HAY (Figure. 10).
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Figure 9. Abundance (upper panel) and dominance (%, lower panel)
of copepod in the zooplankton community at stations A
and B.
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(b $8F9 9954

Acartia ¢} Paracalanus 49 43t $E2 AAHoz &4 F3to] Y
UElsktH(Table 6). £3] Ac omorii © 75-295TC ¢} 2-34 psus YEH
Pa. parvus & 95-295C¢ 2-34 psus YEFW THFigure 11). W Pa
aculeatus = 14C, 33 psudld 438 =& YHEIHAT. Ac steueri +=
125-19C, 32 psuzAl @& o3t =dA|3S A|ALSEAY. Eurytemora
pacifica®}t Ce. tenuiremisc H| 1% -G8 F37to] FA YERtow, Ca

A HEbst oy Fidor AgLo

M
-4
1Y
=0;
=)
El
)
8o

sinicus + I 9

ARE 2 TR BA8 A3 Ac pacifica, Ac sinjiensis, Ca. sinicus,
>~ 0
“e

23 A% Prrol Mz FASA deht

218131 Labidocera rotunda ©
=

(Figure 11).
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(%) $RFY AGY 24

Ac. omoriiv S T-GE7LdAA EdeRon, 53] AFdu b
o]l =/ YEbtHTable 6, Figure 12-a). 1#1

L %
B E@FL e AE AHE FeAt o 10T A% AFolE vheh

38 JS-W.
304 ae Q L
— 5. L 25
3
i1}
5 o o 204 - \
:::"' 7o o A&
:'é 18 o 1.3 t= 1@ L 154 9
% . - 1.0 to 2.3 O . ; * g O
O I 23 0 @ M 214 1o 2.4
\* O'e
i D o I o (::j am e Ba DO
%3 & 10 15 ED 24 R IDu z 10 is a0 S ES
Temperature (°C) Temperature (°C)

Figure 12-a. Temperature-salinity range of Acartia omorii at station
A (left panel) and B (right panel).
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Pa. parvus® Ac. omorii®t vFR7MAZ 518 993 7+S e A TH(Table
6, Figure 12-b). o] &2 vl HHZ AHFdA HU =d& 7S5t
HU=d 4SS vebd 21719 AR F=2k= oF 11To|t,

354 5 s : : .
30 O% — k% ‘t) |
25 B OO

25

)
)

Poparvus L3

14 o018

o £ a5 za O
o O L B -
] (::) ] O 23 b 24 O
o X EC) O

g 10 15 20 25 A o 10 i5 0 25 30

15

Salinity (p=u)

Temperature (¢ Temperature (°C)

Figure 12-b. Temperature-salinity range of Paracalanus parvus at
station A (left panel) and B (right panel).
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Ac. erythreaw =& 3tAIeE FAo F2 Ued o2 AAN HAY =
S Yebd A 7)ol BAHIE F8 oF 3T, RS oF 4psu?] zto]lE e
tH(Table 6). o] & v 1FL-n1ddu ZIANE EFFo] =2 7

S 2 Yy tH(Figure 12-¢).

*® ' ‘ ' 3s
i 2! [TNE ©
] L @}
=
g 20 F a0
=
-E 15 AcnAliren B 154 A ervinren
= 3 8w 0.2
flj O = A te 1.0
93] 10 ot} Q. te 4. d 1104 ) 1.8 w3
5 c‘:) 1.7 to 2.3 - 5 (:) zm e 3
%} 5 0 g 20 25 an .\U & 10 15 20 25 an
Temperature (52 Temperature (523

Figure 12-c. Temperature-salinity range of Acartia erythrea at
station A (left panel) and B (right panel).
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Ac. pacilfica= Gw3= F3glo] F29]

T2 7F =4 YER o (Figure 12-d).
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Figure 12-d. Temperature-salinity range of Acartia pacifica at station
A (left panel) and B (right panel).
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Figure 12-e. Temperature—salinity range of Acartia hongi at station
A (left panel) and B (right panel).
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Figure 12-f. Temperature-salinity range of Acartia hongi at station
A (left panel) and B (right panel).
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o

35  — : 3

1 O QO

=
e
S 204 + 204
:@ 15 P;r-nn::’:t:: 05 c_:p 12 1 18
= ] L
% Dy oatwe o9 o rewm2
m Ll G D& w 1.4 O i pl (:__:]. 2t 24 r
5_ O 14w 1.5 i E. C)‘ =24 to 28 O
D 131 2.3 stm 32
o 5 10 15 20 75 a0 i & 10 15 20 25 30
Temperature (°C) Temperature (°C)

Figure 12-g. Temperature-salinity range of Paracalanus crassirostris
at station A (left panel) and B (right panel).
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Figure 12-h. Temperature-salinity range of Calanus sinicus at station
A (left panel) and B (right panel).
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ol A & =&l chH(Figure 12-1, Table 6).
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Figure 12-i. Temperature—-salinity range of Labidocera rotunda at
station A (left panel) and B (right panel).
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Figure 12-j. Temperature—-salinity range of Si. tenellus (left panel)

and Eu. pacifica (right panel) at station and B.
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Table 8. Dominant copepod species revealed by weekly and monthly
investigation. abbreviation: PC: Paracalanu crassirostris, AS:
Acaritia sinjiensis; PP Paracalanus parvus, AP: Acartia
pacifica; AE: Acartia erythrea, Pl. Paracalanus indicus, AO:

Acartia omorii; AH: Acartia hongi.

1 week interval 1 month interval
Julian day | St. A St. B St. C St. D St. E
July. 27 PC PP AP AS LR
Aug. 04 AS AS
Aug. 11 AS AS
Aug. 18 PC PP
Aug. 25 AS AP AS AE PP
Sep. 07 AS AS
Sep. 12 AE AE
Sep. 22 PP AE
Sep. 27 AP 25 AE AE AE
Oct. 04 AE AE
Oct. 11 AE AE
Oct. 17 PI JPTP
Oct. 27 AE AE PP AE AE
Nov. 03 PR AE
Nov. 09 AO PP
Nov. 17 PP AE
Nov. 24 PP PP PI AE PP
Nov. 30 PP AO
Dec. 06 AO PP
Dec. 14 PP PC
Dec. 18 AO PP AH AH AH
Dec. 27 AO AO
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