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Change in Taxonomic Composition of Phytoplankton and
Environmental Factors after Construction
of Dike in Yeongsan River Estuary
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Mokpo Maritime National University, Mokpo 530-729, Korea

Abstract - The Yeongsan River estuary, located in the south west coast, was a typical estuary before
a dike was constructed in December 1981. After the construction, the water quality and plankton
communities are expected to change. We investigated the change of phytoplankton community
and environmental properties in the Yeongsan River estuary by comparing the data collected
recently with the results reported before and/or shortly after the construction. Concentrations of
NH4-N were significantly increased in the freshwater zone. Concentrations of DO at the surface,
NO>+NO3 and NH4-N wereincreased while the concentrations of PO, at the surface wer e decr eased
in the seawater zone. The number of green algae species was decreased in the freshwater zone.
Thenumber of diatom specieswas decr eased while the number s of green algae and dinoflagellates
were increased in the seawater zone. This study can provide information for better management
of the Yeongsan River estuary since no comparison study has been documented between the phyto-
plankton community before and after the construction of the dikein the estuary.
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Table 1. Mean (range) of freshwater properties and the P value
from two-tailed t-test analysis during the study period in
1980 (n=18) and 2006 (n=78)
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Table 2. Mean (range) of freshwater properties during the study period in 1984 and 2006

Properties
Year Secchi disk Dissolved Nitrate Ammonia Phosphorus Chlorophyll-a
(m) oxygen (mg L %) (uMm) nitrogen (uM) (uMm) (mgL?
1984 0.57 8.40 127.80 26.42 8.39 219
(0.25~1.80) (0.90~14.40) (22.13~367.68) (2.86~96.38) (4.84~39.71) (0.12~11.32)
2006 0.57 7.90 122.08 52.83 3.23 14.99
(0.20~1.20) (3.67~12.75) (0.714~321.99) (0.071~393.38) (0.03~12.59) (1.24~63.01)

Table 3. Mean (range) of seawater properties and the P values of two-tailed t-test analysis during the study period in 1984 (n=12) and 2004
~ 2008 (surface n=47, bottom n=48)

Properties
Year/ Secchi disk Dissolved oxygen Nitrite+Nitrate Ammonium Phosphorus
Pvalue  (m) (mgL™) (uMm) (nM) (Lm)
Surface Bottom Surface Bottom Surface Bottom Surface Bottom
2.03 7.24 6.96 0.205 0.138 0.123 0.084 0.016 0.019
1984 (050~3.30) (5.95~8.82) (5.22~8.98) (0.01~0.90) (0.014~0578) (0.02~0.49) (0.02~0.20) (0.006~0.037) (0.004~0.045)
2004~ 1.76 8.44 6.88 0.97 0.55 0.36 0.26 0.008 0.012

2008  (0.75~3.20) (6.06~1254) (348~9.18) (0.07~4.26) (0.068~1.310) (0.001~1.89) (0.001~0.83) (0.001~0.043) (0.001~0.077)
Pvaue  0.345 0.002 0.825 182E-05  9.72E-08 0.001 6.23E-06 0.017 0.115
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Table 4. Phytoplankton communities appeared in the freshwater
zones of the Yeongsan River estuary in 1980 and 2006,

2009
1980 2006, 2009
Division Number Number
: % ; %
of species of species
Bacillariophyceae 25 41.7 24 52.2
Chlorophyceae 25 41.7 7 15.2
Cyanophyceae 10 16.7 4 8.7
Cryptophyceae 4 8.7
Chrysophyceae 1 22
Dinophyceae 1 22
Euglenophyceae 4 8.7
Others 1 22
Total 60 100.0 46 100.0
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Fig. 2. Dominant species appeared in the freshwater zones of the Y eongsan River estuary: Oscillatoria sp. (A), Teleaulax acuta (B).
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Tableb. List of phytoplankton species appeared in the freshwater of the Y eongsan River estuary in 1980 and 2006, 2009

Phytoplankton species

1980

2006, 2009

Habitats

Bacillariophyceae

Asterionella formosa
Asterionella gracillima
Aulacoseira distans
Aulacoseira granulata
Aulacoseira italica
Aulacoseira sp.
Bacillaria paradoxa
Biddulphia sp.
Cocconeis Placentula
Coscinodiscus sp.
Cyclotella meneghiniana
Cyclotella stelligera
Cymbella tumida
Ditylum brightwellii
Fragilaria brevistriata
Fragilaria construens
Fragilaria crotonensis
Fragilaria sp.
Frustulia rhomboides
Gomphonema olivaceum
Gyrosigma sp.
Leptocylindrus sp.
Navicula cryptocephala
Navicula exigua
Navicula placentula
Navicula sigma
Navicula sp.

Nitzschia amphibia
Nitzschia commutata
Nitzschia scalaris
Nitzschia sigma
Nitzschia sp.
Pinnularia sp.
Rhizosolenia sp.
Rhoicosphenia curvata
Rhopalodia gibba
Surirella robusta
Surirella sp.

Synedra acus

Synedra tabulata
Synedra ulna
Thalassiosira eccentrica
Thalassiosira sp.

AR S

A S

<LK

AN S

v

L N N N NS

Lo LK

Chlorophyceae

Actinastrum hantzschii
Ankistrodesmus fusiformis
Asterococcus limneticus
Characium linmeticum
Closterium acerosum
Closterium intermedium
Coccomyxa lacustris
Coelastrum microporum
Coelastrum sp.
Coleochaete soluta

Dictyosphaerium pulchellum

Dimorphococcus lunatus
Gloeocystis gigas
Kirchneriella lunaris
Micractinium pusillum
Pediastrum duplex
Pediastrum simplex
Scenedesmus acuminatus
Scenedesmus hijuga
Scenedesmus opoliensis
Scenedesmus quadricauda
Schroederia setigera
Selenastrum gracile

AR S

LR N R
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Table 5. Continued

Phytoplankton species

1980 2006, 2009

Habitats

Chlorophyceae Sohaerocystis schroteri
Spirogyra sp.
Saurastrumgracile

Saurastrum gracile leptocladum

Saurastrum sp.
Stigeoclonium lubricum
Ulothrix aequalis

LR O S

Chrysophyceae Mallomonas sp.

<

Cryptophyceae Chroomonas sp.
Cryptomonas erosa
Cryptomonas sp.

Teleaulax acuta

L LK

| OO0 |O0O]O0OO0OO0OO0OO00O0O

Cyanophyceae Anabaena sp.
Anabaena spiroides
Aphanocapsa elachista
Aphanocapsa rivularis
Aphanothece saxicola
Aphanothece sp.
Gloeotrichia echinulata
Lyngbya contorta
Merismopedia punctata
Microcystis aeruginosa
Microcystis wesenbergii
Oscillatoria sp.
Oscillatoria tenuis

L N N

<
AN N

I 11 OO

Dinophyceae Ceratium hirundinella

<

Euglenophyceae Euglena agilis
Euglena oxyuris
Euglena sp.

Phacus sp.

Lo LK

O0OO0OO0O|O0O|ODOOOO I

Others(unidentified)

O: Freshwater, A: Brackish, @ : Marine, —: Unclassified

mg Ltz viehdel. 19844, 222 % 77 Bk =
L2AAE 8§93 x}o]E B gt} (P vaue=0.002). Xi
AN §ENLS] HAAFE STl A4 5 5
mg L-1lo]gi x| 9t ] Zol|= 348mg L12 =X FH o] s}
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1 zpel7t f-2]3 Aoz el (Pvaue< 0.0001). oF
=% (ammonia nitrogen)-2- 1984y :=3} 2 Zej|A]
o] 247 0.123,0.084uM = el HZ AR E=
747k 0.36, 026 UM 9] =5 Heod HA| {23t Ao
Boloh (&= P=0.001, A =: P<0.0001). " Ak + o}
9 pEsh FAS gy ma HTo) v B
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Table 6. Phytoplankton Communities appeared in the seawater of
the Y eongsan River estuary in 1984 and 2009, 2010

1984 2009, 2010
Division
Number of % Number of %
species species
Bacillariophyceae 52 88.1 51 69.9
Chlorophyceae 1 17 5 6.8
Cyanophyceae 2 2.7
Cryptophyceae 2 2.7
Dinophyceae 6 10.2 11 151
Euglenophyceae 1 14
Other 1 14
Total 59 100.0 73 100.0

=738 B9lth ¢Akg (phosphate)S 19844 Z=3} A

=04 77} 0.016,0.019uM = vFeRE 1, & Lol = 7H7}
0.008, 0.012uMe] B2 Ho|mHa]l AaA de] ofck
= 2] Ak el 2ol v Yol A dE
$2) 3k zte] S B¢tk (P=0.017).

W E3A]

QoA T AL AFQl 198479 H3HEL,
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Table 7. List of phytoplankton species appeared in the seawater of the Y eongsan River estuary in 1984 and 2009, 2010

Phytoplankton species

1984

2009, 2010

Habitats

Bacillariophyceae

Achnanthes longipes
Actinoptychus octonarius
Amphiprora sp.
Asterionella formosa
Asterionella glacialis
Asterionella japonica
Asterionella karina
Aulacoseira sp.
Aulacoseira sulcata
Bacillaria paradoxa
Bacteriastrum comosum
Bacteriastrum hyalinum
Biddulphia longicruris
Biddulphia mobiliensis
Caloneis sp.

Chaetoceros affinis
Chaetoceros brevis
Chaetocer os compressus
Chaetoceros curvisetus
Chaetoceros danicus
Chaetoceros debilis
Chaetoceros decipiens
Chaetoceros eibenii
Chaetoceros gracile
Chaetoceros lorenzianus
Chaetoceros muelleri
Chaetoceros socialis
Chaetoceros sp.
Chaetoceros teres
Chaetoceros tortissimus
Coscinodiscus excentricus
Coscinodiscus marginatus
Coscinodiscus radiatus
Coscinodiscus sp.
Coscinodiscus stellaris
Coscinodiscus vivante
Cyclotella glomerata
Cyclotella sp.
Cylindrotheca closterium
Cylindrotheca fusiformis
Cymbella sp.

Detonula pumila
Diploneis splendica
Ditylum brightwellii
Ditylum broughtonii
Ditylum sol

Epitheca sp.

Eucampia zodiacus
Guinardia flaccida
Gyrosigma fasciola
Leptocylindrus danicus
Licmophora abbreviata
Lithodesmium undulatum
Navicula cancellata
Navicula distans
Navicula sp.

Nitzschia closterium
Nitzschia longissima
Nitzschia longissima var. reversa
Nitzschia pacifica
Nitzschia palea

Nitzschia pungens var. atlantica

L N NS

N N N N N S

v
v
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Table 7. Continued

Phytoplankton species

1984

2009, 2010

Habitats

Bacillariophyceae

Nitzschia seriata
Nitzschia sigma
Nitzschia sigma var. intermedia
Nitzschia sp.

Odontella aurita
Pleurosigma angulatum
Pleurosigma intermedium
Pleurosigma sp.
Rhizosolenia alata
Rhizosolenia hebetata
Rhizosolenia setigera
Rhizosolenia sp.
Rhizosolenia stolterfothii
Skeletonema costatum
Stephanopyxisturris
Synedra ulna
Thalassionema nitzschioides
Thalassionema sp.
Thalassiosira aestivalis
Thalassiosira anguste
Thalassiosira baltica
Thalassiosira condensata
Thalassiosira hyalina
Thalassiosira pacifica
Thalassiosira rotula
Thalassiosira sp.
Thalassiothrix sp.

L L&

(O S

<

Chlorophyceae

Closterium sp.

Cosmarium sp.
Dictyosphaerium pulchellum
Scenedesmus quadricauda
Saurastrumrotula

Volvox aureus

L L&

loocoo|DD>DD>DDDD>eeeeOD>DDDDDDDOD>ODDDD

Cryptophyceae

Chroomonas sp.
Cryptomonas sp.

<L

Cyanophyceae

Microcystis sp.
Microcystis wesenbergii

<L

Dinophyceae

Alexandrium catenella
Alexandrium sp.
Amphidinium sp.
Ceratiumfurca

Dinophysis rotundata
Fragilidium sp.
Glenodinium sp.
Gymnodinium sp.
Gyrodinium sp.

Noctiluca scintillans
Oxyrrhis marina
Protoperidinium bipes
Protoperidinium cerasus
Protoperidinium marielebouriae
Protoperidinium sp.
Protoperidinium subinerme
Taradinium orientale
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Euglenophyceae

Trachelomonas sp.

o

Others(unidentified)

O: Freshwater, A: Brackish, ®: Marine, —: Unclassified
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