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Drastic Change of Phytoplankton Community at the Station
‘Mankyeong Bridge’ of the New Saemankeum Lake during 2006-2007
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Abstract : Drastic changes in the water quality and phytoplankton community of the new Saemankeum
Lakeduring the first decade following the construction of the Saemankeum Sea Wall has been considered to
be unavoidable. Input of eutrophicated water through the Mankyeong River and Dongjin River might
produce more direct effects on the water quality and phytoplankton community, which lead us to launch a
long-term semi-weekly investigation at the “Mankyeong Bridge” monitoring point to resolve its short-term
effect as well as long-term stabilization of the ecosystem in the new Saemankeum Lake. During 15 months
starting from June 2006, the water temperature varied in accordance with the typical seasonal variations in
temperate on the coasts, and no significant daily variations evoked by tidal cycle could be detected.
However, there was an inverse relationship between seasonal precipitation and salinity even though the
range in annual variation was drastically reduced right after the construction of the Saemankeum Sea Wall.
Species richness in the phytoplankton community was also reduced due to the narrowed annual range of
salinity, which would eliminate the mid-high salinity species from the Mankyeong Bridge monitoring point.
Similarly, species diversity was decreased with increased dominance of the phytoplankton community after
the construction. Between the two summer seasons during the present study, species diversity was higher in
2007 than in 2006, which might indicate the early stage of a gradual stabilization in the ecosystem including
the phytoplankton community at the monitoring station. The phytoplankton community thus needs to be
monitored on a long-term basis to identify indirect signals that can be used to assess the stability of the
ecosystem in the young Saemankeum Lake.

Key words : Saemankeum Lake, community index, phytoplankton, temporal variation, semi-weekly
sampling
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Fig. 1. Map showing the location of Station Mankyeong
Bridge (ST. MKB).
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Fig. 2. The variation of water temperature (°C) at ST.
MKB from June 2006 to August 2007.
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Fig. 3. The variation of salinity (psu) at ST. MKB from
June 2006 to August 2007.
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Fig. 4. The variation of phytoplankton abundances (cells
m/™) at ST. MKB.
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Fig. 5. Weekly variation of abundances of the first three
dominant phytoplankton species at ST. MKB.
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Fig. 6. Weekly variation of abundances of three other
dominant phytoplankton species at ST. MKB.

A EZEgE0] ErlelA

AT A A5 AEERAE FRY TS
A AFE 032~1.30(F T+ SE: 0.92£0.019, n=130)
=, $H-E AFE 0.06~0.71(0.23£0.013, n=130) F
2 UERTHFig. 7). WEA ZAE 60% A3 E Al
ZAFEE R AL oM o] ST A Wt 1.82
2 1.1-249 HSE 71830, $HE AFE 0.17~

0.59¢] W92 HTF 03301013}(71 2005). WElA] WA
AT T, ZTP ASE 050 SO Yol T, 4
1:

AFE 1.5 FEOE FolA A, A oE /\’\ZO]
0% 52 458 S9S et Az cZ2s A
3 2E(1€4E)ple &5 =2 8= X]—r::r 1=
Eillo] Friddel o wsken, o 53 7R = St
o] AR FTtste S HAThFig. 7). HE

Table 1. Annual mean abundance (cells m/™!) of the first four dominant phytoplankton species at ST. MKB before
(left column, during 1999-2000) and after (right column, during 2006-2007) the completion of the Saeman-

keum Seawall

Dominant species Abundance Dominant species Abundance
Skeletonema costatum 726 Cyclotella sp. 1419
Thalassiosira sp. 720 Microcystis sp. 631
Actinastrum fluviatile 174 Merismopedia tenuissima 398
Scenedesmus sp. 148 Micractinium pussilum 379

1999-2000 (Kim, unpublished data)

2006-2007 (present study)
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Fig. 7. The variation of diversity index and dominance
index of phytoplankton community at ST. MKB
from June 2006 to August 2007.
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Table 2. Dominant phytoplankton species and community
diversity in summers (from June to August) of
2006 and 2007

2006 2007
Oscillatoria spp. Merismopedia tenuissima
(15.0) (10.4)
Microcystis sp. Actinastrum fluviatile
. 12.9 8.9
Domu‘lant Aciinast)mm fluviatile Cyc('lote)lla Spp-
(;izn“ii) (9.8) (8.4)
Cyclotella spp. Microcystis sp.
(6.3) (7.5)
Scenedesmus spp. Scenedesmus spp.
(6.0) (7.0
Diversity 0.53~1.31 0.74~1.19
index (1.03£0.04) (1.0240.02)
Dominance 0.06~0.56 0.08~0.32
index (0.17£0.02) (0.1540.01)
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Fig. 8. The variation of diversity index (top) and domi-
nance index (bottom) of phytoplankton commu-
nity at ST. MKB in summers (from June to
August) of 2006 and 2007.
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