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The Study of Summer Season in Jinhae Bay
— Short-term Changes of Community Structure and Horizontal
Distribution Characteristics of Phytoplankton —

Seung Ho Baek* and Young Ok Kim
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Abstract - In order to find out the short-term phytoplankton dynamics during summer season in
Jinhae Bay, we investigated the environmental factors and phytoplankton population densities at
16 stations. A total of 66 phytoplankton species wer e appear ed, diatoms occupied mor e than 80%
of total species, and the others were dinoflagellates and raphidophyceaes. The dominant species
wer e diatoms Chaetoceros affinis, C. didymus, C. pseudocurvisetus, Leptocylindrus danicus, Pseu-
donitzchia pungens, Skeletonema costatum and dinoflagellates Cochlodinium polykrikoides, Gymno-
dinium impudicum, Karenia mikimotoi, Prorocentrium minimum, Protoperidinium bipes and Scrip-
psiella trochoidea. According to multidimensional scaling(MSD) and cluster analysis based on
phytoplankton community data from each station, the Jinhae bay was divided into two groups. The
first group included stationsin the inner part of Masan Bay, which is strongly influenced by high
nitrogen loading and low salinity by river discharge. The second group included the other re-
mained stations. Based on canonical correspondence analysis(CCA), small-size dinoflagellates K.
mikimotoi, P. minimum, P. bipes and S. trochoidea and centric diatom C. pseudocurvisetus and S.
costatum, which is dominanted in the inner area of bay, were related with DIN (ammonium, ni-
trate, nitrite). These resultsimply that the study area was grouped into the two water masses (inner
and outer water of Masan Bay) and inner waters had higher phytoplankton abundances and
Chl.a concentration than outer waters. As a result, summer phytoplankton peaks in the inner
shallow bay wer e stimulated by increasesin nitrogen and temperature.

Key words: summer phytoplankton community, canonical correspondence analysis(CCA), cluster
analysis, multidimensional scaling (MDS), Jinhae Bay
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Fig. 1. Map showing the sampling locations in Jinhae Bay, Korea



Short-term Changes of Phytoplankton Community Structure in Jinhae Bay 117

Chlaxrz*= o:]JJrX]:‘Z:— 90% acetoneel] 211 24X 7+ 1Y
oA FEAE 23 T 3 IA=A7] (Turner Designs
10-AU Fluorometer) 2 #-45}9] o} (Parsons et al. 1984).

AgEgare] ey dEFE sksr) A8A
500mLe] &4 50mLE F3A]71 ¥ 100~300uL ¥
F3ho] 200w 4000 &2 54 P ALt 53] B

sgEn|ANA FAol F3] o F & FFAM T

;{—]5]_0:]1:].
NEEgaEd TAS 28 259 9EFL viEe

2 Shannon-Wiener Z-t}efAd %4~ (H’, species diversity
index) 2} #5225 (J)E 2] e ol43te AlE
st
=Ni/N
—3(Pi) (log2 Pi)
=H7H 'max

714 N& FA0A4 NS iiAe] Z] A4, Pie
om Al iAo Fo ZAREol.

Himaxs dhofe He) 2qo] 4854aEe) F4
MBS AT D& 4 GlE goz HY Hej F4E
o AASE Slvlsie] ofelel Hom AET 4 oleh

ofN

H'max=—>_*1/S<logl/S=logS
=H7logS, 0<J'<1

A AEFFIES ZATRE AAF] Yol
AA 7 Aol EAF A ESIITES vEk o2 Bray-
Curtis f-o] =& AF&slod 1L,
Cluster 4], MDS 24 7} o] ZAJE EA
(Clarke and Warwick 2001; ¥} % 2008, 2010).
A vito s ABedaE $9E7 AR Aol
o o3t A7} 2% CANOCO 4.5 softwareZ o] &
&}le] CCA (Canonical Correspondence Analysis) %42
s}l

PRIMER version 52 o] &3}
G .

el ubsld sl Aol o 2H w@r] 2ol
o5 42, Q¥ dUYdBE Chlase 5o Ted54

4o B £Y A% Fig 20 viehy

Tol ®3 o 26.71°Col A 30.08°C

T3, wE AAe] FFELS 283+079°CE
3 %

W WS A dehgent 3w FUss
Aoz vrobd Alahak A 3s) el 1*—:— F5% $E
EAS Bt} 978 uilel Y& KA 244 7FAF o

=] 9151 (27.26 psu), mHAERE H}Z}&Jr Al RE A
sﬂwmt 3lpsu AF2 FATF PAe A (Fig.
2b). WA o uws=

1_ -
A BolTh &, B4 fUHE Wkel Fd Ahel
A

At

;

AR ez B3, 953 A Arsldos 24
% dsle] Egteos s PAdes ¥ o

Temperature(°C)
N
e

324 (b)

Salinity (PSU)
w
i

Ii

0.8-] (d)

DIP (M)

O—0

A -0
A i B
0 \ O 0000 o

1204 (e)

100-
80
60 \/X X
e i z—-z /Eﬂz/

20 Emaxﬂﬂ

N:Pratio

15
®)
104

Chl.a(mg m3)

123 456 7 8 910111213 14 15 16
Sampling station

Fig. 2. Horizontal distribution changes of (a) temperature, (b) sali-
nity, (c) DIN (ammonium, nitrate, nitrite), (d) DIP, (¢) N: P
ratio and Chl.a concentration from 18 to 19 August 2008 in
Jinhae Bay.
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Fig. 3. Horizontal distribution changes of phytoplankton abun-
dances (upper) and relative contribution (lower) from 18 to
19 August 2008 in Jinhae Bay.
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Table 1. Thelist of bacillariophyceae observed in Jinhae Bay during summer season

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bacillariophyceae
Asterionellopsis glacialis +
Chaetoceros affinis ++ ++ FEFITIEEI Tt N
Chaetoceros danicus + + +
Chaetoceros didymus ++ o+t + ++ ++ + + ++ T
Chaetoceros lauderi ++ 0+t
Chaetoceros lorenzianus + ++ o+t ++ ++ ++ ++ ++
Chaetoceros pseudocurvisetus — +++  +++  +++ +++  +++  +++ FH+ o+ H+ 0 H+ FHE HHE FHE FHE +
Coscinodiscus granii + +
Cyclotella sp. + + +
Detonula pumila ++
Ditylum brightwellii ++ +
Guinardia flaccida ++ ++
Leptocylindrus danicus ++ R S T s s o e e o R R O S
Nitzschia sp. ++ ++ ++ ++ ++ + ++ + + +
Odontella longicruris +
Pseudo-nitzchia fraudulenta +
Pseudo-nitzchia pungens S N A e s = + +
Rhizosolenia alata + + + + ++ + + + ++ o+t
Rhizosolenia robusta +
Skeletonema costatum +H+ H+ + + ++
Streptotheca tamesis ++ +
Thalassionema nitzschioides ++ ++
Thalassiosira rotula ++ ++ 0+t + +
Thalassiosira subtilis ++
Thalassiosira sp. +
Thalassiothrix longissima + ++ R S o S S S

+++: >10%cels; ++: <10*and >103cells; +: < apperance



Short-term Changes of Phytoplankton Community Structure in Jinhae Bay

119

Table 2. Thelist of dinophyceae and raphidophyceae observed in Jinhae Bay during summer season

Species 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
Dinophyceae
Akashiwo sanguinea + + + +
Alexandrium affinis +
Alexandrium catenella + + + + ++ +
Alexandrium tamarense +
Ceratium furca + +
Ceratium kofoidii T
Cochlodinium polykrikoides ++ o+ ++ ++ + ++ o+t
Gonyaulax milneri +
Gymnodinium catenella +
Gymnodinium conicum +
Gymnodinium impudicum + ++ o+ o+ ++ ++ o+ ++
Gymnodinium sp. type A +
Gymnodinium sp. type B + ++ o+
Gymnodinium sp. type C + + ++
Gyrodinium dominans +
Gyrodinium spirale + + + + + + + + + +
Heterocapsa triquetra +
Karenia breve ++ 4+ ++ o+ + 4
Karenia mikimotoi ++  ++ + + + + +
Katodinium glaucum + + +
Noctiluca scintillans +
Prorocentrium minimum R e it N S 5 I = S s + ++ 0+
Prorocentrium micans + + +
Prorocentriumtriestinum + 4+ + +
Protoperidinium pellusidum + ++ +
Protoperidinium bipes ++ 4+ +
Protoperidinium brevipes ++ + +
Protoperidinium depressum + +
Protoperidinium pacificum +
Protoperidinium pellucidum + +
Pyrophacus horologium +
Scrippsiella trochoidea ++  ++ + ++ o+ + 4+ + + ++ o+t
Raphidophyceae
Chattonella antique +
Chattonella globosa ++ o+ + +
Chattonellla marina + + ++ ++ + + + +
Heterosigma akashiwo + + + + + +

+++: >10%cells; ++: <10*and > 10%cells; +: < apperance

& FEF7F 80% ooz edow $AE
ST, A AR Ef erag o vyt
£ =2 Chaetoceros affinis, Chaetoceros
didymus, Chaetoceros pseudocurvisetus, Leptocylindrus
danicus, Pseudo-nitzchia pungens, Skeletonema costatum
o2 Jehda, 93l = 2F+= Cochlodinium polykrikoides,
Gymnodinium impudicum, Karenia mikimotoi, Prorocentri-
um minimum, Protoperidinium bipes, Scrippsiella trochoidea
2 FAH Y (Fig 4). 3AE 23 5= AEZY3a
o] Azapel A vhebd AN ¥A vhehdon
Shannon-Wienere] thekz=x|49) FS X4 vl A
IR ddet & vk F AN 2 B

Bl = 27eka o 57

RN
1_

2 (C. pseudocurvisetus,

oA A deht o

S. costatum, P. minimum)e] &

FEA sl FEEASTL WA FAHUL, vhbe o)
43 6~10 AfololA] £8 F4t AdAoz A
Bhtort, BpEA 4 FEEASE ¥ dehd

o} (Fig. 5).
ZAPIZY F A Eds A BEEHIEY TAT=E
Z dlglo z Cluster J
et ook A EEHaES
2 A Aol Pats
208 agoz FEE 4 9ok Al
=0 27 AAI} A21F A 140 °] X“é
FE AT A22FS A8 A R, Al WS
IRk} whabkal 2l ake] A A s Gl s el



120 Seung Ho Baek and Young Ok Kim

Dominant diatoms
14000+ Chaetoceros affinis
12000+
10000

8000
6000-

4000
o] ﬂ
0 = .n."h

T T T T T T T T T

10000+ Chaetoceros didymus

8000+

6000+

Chaetocer os pseudocurviestus

6 [ ,n‘ﬂ.ﬂlh. =00 amn

Leptocylindrus danicus

Phytoplankton abundances(cells L 1)
8
s

150000+
100000+ |-| H
50000

0 ||_|.n;|_||'_‘.'_'x'_’.|_|:'_'u rl|_|

Pseudonitzchia pungens

6000

4000+

Tﬂﬂﬂ ol o &

T T T T T T T T T T T T T T T 1

140007 Sketonema costatum
12000-

10000

8000+
6000
4000+
2000
0 T T T
2 3

1

2 [l

T T T T T T T T T T 1

=

T T

4 5 6 7 8 9 10 11 12 13 14 15 16
Sampling station

Dominant dinoflagellates

9000+ Cochlodinium polykrikoides
8000
7000+
60004
5000+
4000
3000+
2000+
1000+
0 -
4000+ Gymnodinium impudicum

o I T -

Karenia mikimotoi

2R NN W W
8888883
R R

Prorocentrium minimum

Protoperidinium bipes

5000 Scrippsiella trochoidea

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16
Sampling station

Fig. 4. Horizontal distribution changes in dominant (a) diatoms and (b) dinoflagellates during study periods.
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