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Size Dependent Analysis of Phytoplankton Community
Structure during Low Water Temperature Periods in
the Coastal Waters of East Sea, Korea

Juyun Lee and Man Chang*

Marine Ecosystem Research Division, Korea Institute of Ocean Science and Technology (KIOST),
787, Haeanro, Ansan 426-744, Korea

Abstract - In order to understand the phytoplankton community structure based on their cell
size duringlow water temperature periods, we studied 10 stations in the East Sea, Korea on
March, 2012. The minimum standing crops of total phytoplankton were 3.4 X 10° cells L™! at the
station 5. The maximum values were 7.6 X 10° cells L™! at the station 8, which is two times the
amount of the minimum. The carbon mass at the station 4 (6.3 x 10% pg L™!) was more than forty
times higher compared with station 5 (0.08 X 10® pg L™!). From these results, we found a significant
difference between standing crops and carbon mass which might have caused due to their differ-
ences in community structure and cell size. Therefore, we considered the types of plankton bio-
mass to estimate the primary product in the specific location and/or time. The phytoplankton
communities were classified in 3 types: microplankton (>20 pum), nanoplankton (<20 pm) and
picoplankton (<2 pm). In the case of picoplankton, various morphological types were observed
during the study period. These various picoplankton species were further classified as S (spherical),
SF (spherical & flagella), O (oval), OF (oval & flagella) or R (rod) type, and we analyzed their com-
munity structure based on these categories. The picoplankton was found to be the most dominant
type at 8 stations and S type as the most popular. The picoplankton seems to be the significant
organism in the marine ecology during low water temperature periods in the coastal waters of
East Sea. Therefore, picoplankton with scientific surveys can be considered as the database for
their identification. In conclusion, we suggest that cell size of the phytoplankton would be the best
criteria to accurately analyze their community structure and to reveal groups having more eco-
logical influence.
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periods, East Sea

*Corresponding author: Man Chang, Tel. 031-400-6468,
Fax. 031-400-6495, E-mail. mchang@kiost.ac

(©2014. Korean Society of Environmental Biology.



Phytoplankton Community Structure during Low Temperature Periods 169
YA e 2 REg AAsT JFd AP w5
A = o] 2238t 9gg 3slo}h(Shim er al. 2008). 3 o] 59

s FAe A A A A EZFTE
gl o3 A '&‘:}. ’“3’4
7551 1] W3te) me &

£ Ho|7] wjFo °]—‘é—4
o] EAS THrylsl= ) ¥} (Raymont
1980; Yang and Kim 1990). c] 52 7] we w4
(Mirco-; 20 ~200 um), ®]4~ (Nano-; 2~20 um), 57| 4
(Pico-; 0.2~2 um)yZg =802 FEEt} (Sieburth ef al.
1978). 2= 3¥333u]7d, CHEMTAX, flow cytometer}
7o BA 7y ste Zu|aZegmEe] By 9 HE

B oA BT wolue) Fash AT
£ Yagx ZAA ¥t} (Legendre and Rassoulzagan
1996; Vanucci and Mangoni 1999). 53] nlojof 37 ol A

= FulaBgaEe 3 ABEYdaE YR 2 o
S 7|X= Aoz ¥ E 9t} (Johnson and Sieburth

1979; Waterbury er al. 1979; Stockner 1988). o]¢} Zro]
Az Z7)e] w2 B3 sek AAE
ol sl A= A A AA o= €5k (Noh ef al. 2006),
o) A ek (Zubkov et al. 2000), 33} (Pan et al. 2006), A
Fal 9 ofehuloh A%} e dol A BsA AR
AT

ATz A

% 5o Q77 B A
2005; Casey et al. 2013).

MODIS CHL mean (log)-01
48°N .~
0.8
45°N ! 0.6

& 0.4
p | 0.2
g 0

42°N
39°N K {02
-0.4

36°N -0.6

-0.8

C. -1
129°E 132°E 135°E 138°E 141°E

MODIS CHL mean (log)-05
N

0.8
0.6
0.4
0.2
0

129°E 132°E 135°E 138°E 141°E

N MODIS CHL mean (log)-09 \

A &) = 9,113} (Noh et al.

SUEEFIES A gelA o

48°N

MODIS CHL mean(log) -02

Y% .
129°E 132°E 135°E 138°E 141°E

MODIS CHL mean (log) -06

129°E 132°E 135°E 138°E 141°E

MODIS CHL mean (log)-10

1
0.8 © i B
45°N 0.6 45°N . 0.6
04 A 0.4
42°N 42°N o | o2
& B0
39°N 1702 39N | -0.2
-0.4 f -0.4
36°N -0.6 36°N -0.6
-0.8 -0.8

Y
-02
-0.4
-0.6
-038
-1

141°E

129“]5 132°E 135°E 138°E

33°N

129°E 132°E 135°E 138°E 141°E

ol
Lo

45°N

42°N

39°N

36°N

33°N

S AaEFIES d % 4

=
T

129°E 132°E 135°E 138°E 141°E

MODIS CHL mean (log)-07

129°E 132°E 135°E 138°E 141°E

MODIS CHL mean (log)-11

‘ e
Nov. /4

129°E 132°E 135°E 138°E 141°E

Fig. 1. MODIS chlorophyll @ mean in East Sea from 2001 to 2010.
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Fig. 2. Sampling stations in the coastal waters of East Sea.
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Table 1. Temperature (°C) and salinity (psu) of sampling stations

Station Temperature (°C) Salinity (psu)
1 8.97 32.57
2 8.76 35.03
3 8.24 1.76
4 8.89 33.27
5 8.37 33.25
6 11.23 33.25
7 12.03 33.22
8 13.05 35.22
9 12.22 35.35

10 11.91 26.26

T2 AA 8ellA 13.05°Colm, 3 10.37°C2 ehyt

t}(Table 1). FE- AA 364 1.76psuz 7} ko
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Table 2. Phytoplankton dominant species at each station (U.P.: Unidentified phytoplankton, S: Spherical <2 um plankton, O: Oval <2 um
plankton, OF: Oval & flagella <2 um plankton, R: Rod <2 um plankton)

St. 1. % % 31, %
Chaetoceros debilis, 13.1
1 U.P. (S type) 32.7 U.P. (R type) 31.5 U.P. (O type)
2 Chaetoceros debilis 514 U.P. (S type) 25.1 U.P. (O type) 9.8
3 U.P. (S type) 36.3 Thalassiosira allenii 26.1 U.P. (O type) 12.0
4 U.P. (S type) 66.7 U.P. (O type) 10.3 U.P. (OF type) 4.3
5 U.P. (R type) 4222 U.P. (S type) 21.9 U.P. (OF type) 15.6
6 Achnanthes longipes 47.4 U.P. (S type) 14.9 Cocconeis scutellum 11.2
7 U.P. (S type) 33.1 Chaetoceros socialis 19.5 Fragilariopsis sp. 10.4
8 U.P. (S type) 48.6 U.P. (O type) 16.2 Chaetoceros debilis 6.7
9 U.P. (S type) 40.7 U.P. (O type) 10.6 Chaetoceros didymus 4.8
10 U.P. (S type) 72.9 U.P. (O type) 18.1 Thalassiosira allenii 34
100 A ek A4 6olAE vl ERE] 67.5%2 4
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Fig. 5. Phytoplankton size fraction community structure at each
station.
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