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Abstract

This study was carried out to determine marine environments and phytoplankton community in Deukryang Bay during the
period of summer in 1987-2010. Water temperature, salinity, pH and dissolved oxygen were shown in much yearly
fluctuations. In August, water temperatures in surface and on bottom were the highest, compared with average surface
(24.54°C) and bottom (22.90°C) water temperature for 18 years in Deukryang Bay. The main reason is assumed to longer
duration of sunshine during the period of August. Although the amount of the rainfall in August was the highest, significant
impact of marine environment did not show. Most of dissolved inorganic nitrogen and phosphate in Deukryang were lower
concentration during summer and N:P ratio also showed below 18 in Redfield. In particular, extreme increasing of N:P ratio
in August was occurred by intensive precipitation. Distribution of phytoplankton community was a consistent occurrence for
18 years. The genus of Chaetoceros, Cosinodisucs and Skeletonema were regarded as the represent diatom, whereas the
highest occurrence of genus among dinofagellates was Ceratium. It is thought that the relationship between phytoplankton
and nutrient has a strong positive signal, although nutrients persist a little concentration and much fluctuations in marine
environments were observed. High availability in phytoplankton is contributed to consistently provide the food organism of
shellfish. Consequently, recent decreasing production of shellfish and seed are probably associated with higher temperature
during the period of summer. However, higher temperature is also occurred ago and after 2000. On the basis of geography,
Deukryang Bay had a small mouth and long channel, which is attributed to decreasing genetic diversity. It is assumed that
higher temperature and lower genetic diversity have a extreme impact of larvae and shellfish for reproduction in Deukryang.
It is necessary to persistently monitor based on water quality and phytoplankton community.
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Table 1. One-way ANOVA of surface and bottom in Deukryang Bay during summer in 1987 to 2010
Parameters Surface Bottom F-ratio p-value
Water temerature (°C) 24.54+2.42 22.90+2.36 19.5 0.002
Chl-a (ug/L) 3.3745.26 1.60+1.23 9.3 0.0006
DIN (mg/L) 0.39+0.05 0.19+0.02 5 0.04
Table 2. Pearson correlation between environmental parameters in Deukryang Bay during summer in 1987 to 2010
T S pH D DIN DIP C SS
T 1
S -0.218” 1
pH ns 0.227" 1
D 0.425" -0.195" ns 1
DIN 0.137" -0.355" -0.273" 0.207° 1
DIP -0.153" -0.296" -0.118" 0.182° 0.525" 1
C ns -0.123" 0.382" 0.369° 0.292" ns 1
SS ns ns -0.252" 0.152" ns ns ns 1
P 0.251" -0.208" 0.228" 0475 0.197" 0.299" 0374" ns

Note: T, Water temperature (°C); S, Salinity; D, DO (mg/L); DIN, DIN (mg/L); DIP, DIP (mg/L); C, Chl-a (ug/L); SS, SS (mg/L);

P, Phytoplankton. ns, not significant; p<0.05; " p<0.01.
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Table 3. The spatio-temporal distribution of phytoplankton in Deukryang Bay in June during the period of 1987-2010
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Diatoms

Asterionellopsis % LS

Chaetoceros X X o X x £ b3 b3 %
Cosinodiscus MooOX K X X X X XK X L S O O S S S
Dictyocha ES ¥

Ditylium %

Eucampia % % ¥oOox X X X
Guinardia ES X
Lamphora b

Lauderia %
Leptocylindrus % ES S
Melosira X x
Navicula ES ¥ X X
Nitzschia * RS RS * * * *
Oxypsis LS
Pleurosigma % oK % LS
Pseudonitzschia b X x
Rhizosolenia ES ¥OX X X X X ¥ X
Skeletonema b X X LS % X X

Stephanopyxis b3

Thalassionema X B

Thalassothrix x %
Thallasiosira % ES ¥ X b
Dinoflagellates

Ceratium ES % L S S S S S % ES
Dinophysis % X

Distephanus ES LS X

Eutreptiella %

Gonyaulax LS ¥

Gymnodinium o X X%
Gyrodinium X
Mesodinium b3

Noctiluca L X

Prorocentrum DS X ES X

Protoperidinium ES % S ES MO X
Scrippsiella LS LS O
Tintinnopsis X

Raphidophyceae

Chattonella ¥

Heterosigma K

Note: 1, 1987; 2, 1988; 3, 1989; 4, 1990; 5, 1992; 6, 1993; 7, 1994; 8, 1997; 9, 1999; 10, 2000; 11, 2001; 12, 2004; 13, 2005; 14, 2006;
15, 2007; 16, 2008; 17, 2009; 18, 2010.
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Table 3-1. July

a~
W

10

12 13 14 15 16 17

Diatoms
Asterionellopsis
Bacteriastrum
Chaetoceros
Cosinodiscus
Dictyocha
Ditylium

Ebria
Eucampia
Guinardia
Hemiaulus
Lauderia
Leptocylindrus
Melosira
Nitzschia
Pleurosigma
Pseudonitzschia
Rhizosolenia
Skeletonema
Stephanopyxis
Thalassionema
Thalassothrix
Thallasiosira
Dinoflagellates
Akashiwo
Ceratium
Cochlodinium
Dinophysis
Distephanus
Eutreptiella
Gonyaulax
Gymnodinium
Gyrodinium
Noctiluca
Prorocentrum
Protoperidinium
Scrippsiella
Tintinnopsis
Raphidophyceae
Chattonella

Heterosigma

b3

x

Note: 1, 1987; 2, 1988; 3, 1989; 4, 1990; 5, 1992; 6, 1993; 7, 1994; 8, 1997; 9, 1999; 10, 2000; 11, 2001; 12, 2004; 13, 2005; 14, 2006;
15, 2007; 16, 2008; 17, 2009; 18, 2010.
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Table 3-2. August

Diatoms

Asterionellopsis ¥

Bacteriastrum b X

Chaetoceros oOX o X X oOX X X PO O S B
Cosinodiscus MoK X X L ES LS
Detonula L

Dictyocha ES % ¥ OX

Ditylium ES %

Eucampia P S 3 % LS

Guinardia X £ LS ¥
Hemiaulus %

Leptocylindrus ES LS ES % b3
Melosira % 3 ES
Navicula LS

Nitzschia X X L S S S ¥

Oxypsis

Pleurosigma b % % X X

Pseudonitzschia MoOX LS
Rhizosolenia oOox O X X X oOX x %
Skeletonema L O O O O S LS oKX X X X
Stephanopyxis X LS ES % b
Stephanotheca ES %

Thalassionema ¥ox X X X

Thalassothrix X LS %
Thallasiosira % B B ¥

Tintinnopsis b

Dinoflagellates

Akashiwo %

Ceratium K RS * RS RS K * K * K * * * * K
Cochlodinium % RS
Dinophysis %

Distephanus %

Gonyaulax X LS %
Gymnodinium LS LS b3 %

Noctiluca ES B X LS
Prorocentrum XX LS

Protoperidinium LS b B P S S
Scrippsiella ¥

Tintinnopsis X

Note: 1, 1987; 2, 1988; 3, 1989; 4, 1990; 5, 1992; 6, 1993; 7, 1994; 8, 1997; 9, 1999; 10, 2000; 11, 2001; 12, 2004; 13, 2005; 14, 2006;
15,2007; 16, 2008; 17, 2009; 18, 2010.
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Table 3-3. September

Diatoms

Bacteriastrum x %

Biddalphia LS b3

Chaetoceros RO S S S S S S S OO O O O S S 3
Cosinodiscus XX X X X ¥ X X ES Moo X
Dictyocha % B x

Ditylium % % LS
Guinardia R S X
Leptocylindrus % % X

Melosira ¥ ox X
Navicula L S S S

Nitzschia S X XX ¥ X X ¥
Odonella ES %
Pleurosigma LS % % LS
Pseudonitzschia B o X

Rhizosolenia PO O S X OO X XX X X% X
Skeletonema ¥ X X X X X ES
Stephanopyxis X LS X oox X
Thalassionema X X ES LS

Thalassothrix LS LS X X
Thallasiosira o X % X Moo X
Dinoflagellates

Akashiwo ES oOX
Ceratium * % % % * % % * % % % * %
Cochlodinium LS X %
Dinophysis %

Distephanus b3

Gonyaulax ¥ X

Gymnodinium B ¥
Gyrodinium X

Mesodinium %
Noctiluca ES X X
Prorocentrum oK * % %

Protoperidinium ES PO O S

Scrippsiella LS ®

Tintinnopsis 3 3 %

Note: 1, 1987; 2, 1988; 3, 1989; 4, 1990; 5, 1992; 6, 1993; 7, 1994; 8, 1997; 9, 1999; 10, 2000; 11, 2001; 12, 2004; 13, 2005;
14, 2006; 15, 2007; 16, 2008; 17, 2009; 18, 2010.
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Table 3> Ar=gof w2 s5Hd7] Svtol &gt
AEEFTE &(genus) oA UER AR 64
0] AL JFZF Zo|| A Chaetoceros <, Cosinodiscus
<, Rhizosolenia <5, Skeletonema 40| 714 Wo] &
A= G} o3t 52 18 59t 65% ol A H
HhHo|| Asterionellopsis <, Ditylium <5, Lamphora
<, Oxypsis 42T 137 S = o] g2 2jo] & & 4=
QI QAW 27 22o|= Ceratium <, Protoperidium
o] 7Hg wo| A= I 6doll= PR R Rt
FEFIH B o] B 450] FYEo] i FET
7h o] SAEAL Q= A o = Qlok 7ol = f 2
Z20|| A Chaetoceros <, Cosinodiscus <, Skeletonema
0] 717 B0l ZalElo] st SAR AFE BT}
(Table 3-1). Bacteriastrum <, Ebria <, Hemiaulus
42 6200l e o231 7200 ZHE, o
ZE25 Akashiwo <, Cochlodinium & 52 790 &
A EAS Ho 1 rh 6YA Ceratium £:0)
QAR T FollA 7HE D55] =A S 8
% 7900 B %74 719 G LehgteTable
3-2). 8¥o|| = Chaetoceros <31} Skeletonema 40| 7f
Z5 Zo|| A 7P o] &8 X)L Cosinodiscus 42
623 700] Bho] LberutAgl 8ol ZaYIET} ot
) FHR R E 2o M= Ceratium 450] 714 &o]
Z3 %931 Cochlodinium 48 19943, 2007, 2008
Aol HAIT 199985 7| H o2 Hel6d, 74, 849
AEZHAE SYHEE B 19994 o]Fof &3
Slrek G A e, 22 9go] Sl 1999
¥ o)Fo] W 40| Hof sl At ekt
Ci(Table 3-3). 9Y%= Chaetoceros < Cosinodiscus <3,
Rhizosolenia <, Skeletonema <3, Ceratium 50| 69,
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Fig. 10. Yearly fluctuation of precipitation(mm) (A) and average (B) in Deukryang Bay. Bold line indicates the average of

precipitation during the period of summer in 1987-2010. Data from Gwangju Regional Meterological Adminstration

(www.kma.go.kr).
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