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Fig. 1. A map showing the sampling stations in Deukr-

yang Bay.
2.4 4
SA87 24

H-2 Salinometer (YSI 33)2, 4=42¢]-2%%¥+ pH meter
(Jenway 3050)2, FH s = 27 30cm? Secchi discZ
AN 1 SAstedch AL TEE ASE
KMnO, -4 0 2 AbEA|Z] ¥ 10% KI 48 7}8t1 -
ZE 29X E Nan$:0:2 o HAsch /B2
oF2 ApA o] o K] (pore size: 0.45 um, diameter: 47
mmE AEAA FAS AR A% 11F S54ehd
105°C2] A=z7|oA 24A7F 2ok AzxAZ & Azx &
FE 01mgrA s Az el FAE W 3
o=z 3go. AAE-A A (NOs-N), oA AE -A 4
(NO,-N), stxuolAd A4 (NHs~N), 14k -2l (PO,-
P), FAF — 74 (Si0,~8i) B2] ¢} FE Strickland
& Parsons (1972)¢] E-A vl S u}gle}

3. Chlorophyll-a

Chlorophyll-a= 743} 8%o] Az HFGAA A=
118 AFgH712 oJ3}X] (pore size: 0.45 um, diameter:
ATmm)E o 85} ofshstgon] ohol2ntel s}

o FA| Az k. AT A3 A6
o] 78 MAE It hoA 90% aceton SR o F 24X 7}
2227 % 9A1%2]7) (Beckman GS-6)2 10327}
5,000 rpmel A WM ANE FEAE 630 nm,
647 nm, 664 nm % 750 nmelA] EFEHJEF =R sl
Be

150~200ml2 FEaled BAMEE Sk FFEA
& %33 A=E 46N FAe AR
E 3} Sedgwick Rafter Aol @
{(Nikon 115) 1009 3}ellA 33] A48 &

ARG AZS2 BAS] HEERIE @
Ak AAEA L 529 s 4 slide glasss]o]
31 100~1,0008 el 717 - SRS B9, 5
G Ao s st st
=38 FHE A, FHH AR 2= A =
52 47t 3} (Sorensen 1948; Margalef 1958;
Shannon & Weaver 1949; Lloyd & Ghelardi 1964,

Pielou 1966; McNaughton 1968).

=
A EEHIE

z o
1. 479 olghatd 57

F2 2 F 48 FHA] 238°C(TY, AR 18
94, AR 9,17~19A Hi 29.7°C (74, AF 1)7MA
W3lslay glglon, §F $22 26.0°C2 49 - A
H3kEo] 1] ZA] okl W 2 EE 7
ol 23.8~29.7°C (HF 25.9°C), 8ol 26.7~29.4°C
(3 28.1°C) 8] 9ol 23.8~24.5°C (3 24.0°C)
2 AE5A-dA Az FHoledA 0] Hak viF
7F3 A=

AR AP F GEsEE A 23.1% (79, A
3, Ml FH 3 29.6% (99, FA 107X vlwy $&
e Jelz gldlen, HF 266% 2 4H - AHY
st vwA Zioh 9 98 B HeE 7€
23.1~27.0% (3 25.0%), 8o 23.8~28.0% (A7
26.3%) L2]2 9Yol] 26.0~29.6% (HTF 28.6% )24
Antzt ALSHAY JFHAA 7FEAR AHelEHA 4
=7t AA Fekzidh

TLOIZ SE : $20)E T FHA 8.01(HAF 4)



Water Qualiby and Rhytoplankton Red Tide in Deukryang Bay of Korea 273

oA I 8.30(HA 5,6, 12742 A7 HA - H 3
W3tEo] 02902 Ao gl on] 7 8.23¢%ch

ST  FPEE FHA 20mFH 10014 FHa 32
m(AA 13)7kA] H4 2.7mv}

FREE  FHEFY = FHA 20.00mgl(HA
8)llA] F 3 36.67Tmg/!l (A 5)7FA] 26.57mg/l= H3F}
Fo] 28 ZA] Ak AAE W= AAH 4~ToA
30.00~36.67mg/l = k7t =9ty 1 2]9] AANAE=
20.00~26.99 mg/lAtol o] Zk& JEhigdet.

gt MAR T AL L FHA] 0.48
mgOy/l (AR )X 1 1.18mg0yl (A 15744 3
7 0.75mgOylo)ct AWz vy A 59 1544
1.00mg0y/l °]7}2] k& viephd dba vwx] A eA
g B L1 57 L

OLEIAIA-E A 1 999 opAAd -A A0 F=r A
0.02uM/L(AA 9N H 3 0.26uM/I (AR 7R HF
0.09pM/l 2. ebgeh A Hxe] W3 7F AR
ARgF A 4,59 H2AH F2 15~19¢]4 &= 0.10
~030uM/I2 AdA ez =2 ZHe By, 1 99
AA 6~ 149 A= 0.02~0.09uM/2] 22 & v}el
o}
HMA-EA 99 AAG-AL = FHA 0.07
uM/L (A 8, 9ol A F 3 1.09(HA 5)7EA] FF 0.47
uM/Igiel. A ExE ofdAabg-Ake} wlriA =
qke] Abel KA 4,59 =F3 F A 12 122
dzAd FHe AA 15~19)4 0.51~1.09 uM/I 2]
v wA 22 7h& Vel

ROl -EA  dRYGA-AL =& FHA
1.04 yMZ (AR 1A A3 517 MI (AR 57A =
P 230 M. A FEAlelE EH AHA 4,5,
109]A]%& 8.53~5.17TuM/I=Z B|AH =2 x5 e}
Wort 1 o] AAHEL 1.04~2.54uM/I2] e

it -9l : qlabgd-1le] T = FA 0.27uM/A(HA
16, 18)olA] 232 0.89uM/ (A 571 HF 0.47 uM/
2 WslFo] vlmA Fobeh AAE Wt A AAH 4
9} 50lA 0.877 0.89uMAZ <7t & ZHE Byor)t
2 9 AHe|ME= 2% 0.80 p M/ o] Fgch = The] A
FolA 2 =F B Wb FdRs) dzAd F9
o] AN v &3 e Fg Ve

T - AR -] yEE A 5.21uM/
AA 1DNA H 3 68.55 ML 1474 W30
¢ Hom Y53 ¥ #E el AA 145 A9
g YR e HFE 946 uMARA] AT Aol 7)
Zoh A w3l A 1404 6855 MIE R &
o34 Horow, A 4~63 1004 10.51~17.86

—eo— July

= --#--August ||
E
S~
o
E
L]
4
>
=
[=3
[
o
£
[*]
0
1 2 3 4 56 7 8 91011121314 151617 1819

4.0 E— ‘

3.5 [ — - - & --August r
\ / \ — -« — September |

\ A f/ //\\— _—

05 | W e
0 Rt gl B e e Dy TR

1 2 3 4 5 6 7 8 9 10111213 141516 17 18 19

Standing Crops { X10%sells/I )
5 o
\
<
!
‘.
. g ‘
\{\
1
\
]
]
|
’j/

Station

Fig. 2. Monthly variation of chlorophyll-a (upper) and
standing crops of phytoplankton (lower) in Deukr-
yang Bay from July to September 1998.
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lata, P. seriata, Rhizosolenia setigera, Skeletonema cos-
tatum 5 105771 AAE SAHFoldCh Al 1-9-48F9]
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B o Gelr] 742 AzYAIL Prorocentrum mini-
mum, Chaetoceros curvisetus, Ceratium furca, Thalas-
siosira sp. 5 4%Fl 23 T} (Table 1). & A
249 Fo UL Aolrb qlo] T} el A
1~59A% P. minimumsl| 9j3}ed, qke] Fo}ie} ub
P+ AR 7~13, 16~ 17| A= Ch. curvisetusol] £
s 2Eln HEd FH AA 12, 1490ME C. furca)
Thalassiosira sp.oll 213 Ax7} 2z LS} A=
WAPA Y HFRFE 2 23.8~20.7°C BT FE
23.1~27.0% % Jelliglct R 22 /<l P. minimum
7b Az HAAFEE W S 265~29.7°C 181
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Table 1. Variations of water temperature and salinity during phytoplankton red tides in Deukryang Bay, July 1998

St Standing crops Leading organisms Occupied ratio Water temp. Salinity
) (% 105 cells/l) of red tide (%) §9)] (%)
1 35.0 79.3 29.7 23.7
2 16.1 58.9 28.0 23.5
3 22.9 Prorocentrum minimum 42.7 27.1 23.1
4 11.9 50.8 27.0 23.1
5 13.9 40.8 26.5 24.1
7 11.3 524 26.9 24.9
8 17.2 66.1 26.9 254
9 23.2 82.1 26.1 26.8
10 38.3 Chaetoceros curviset 76.2 26.0 27.0
11 22.0 aetoceros curvisetus 73.2 26.0 25.3
13 26.1 69.2 23.8 25.2
16 15.0 40.7 24.7 24.2
17 15.0 39.8 23.9 25.3
12 6.7 Ceratium furca 4.4 25.0 25.9
14 30.1 Thalassiosira sp. 41.1 24.0 25.2
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s} 2 e 3 S(1981)¢] 19804 8Yo| = e,
F9F 3 (1982)0] 93 1982 8Y Ux feo]
185~246°CHd AL wdalm v)$ eldslctm gt
At GEswe] WHe 2 o o] frpe
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< 23 o] g AL} fAl8le o] 8 wbEEo.
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Qo] &3 Hoz s, Cho et al. (1982)2 1981
J 99 1.26~4.87mg/me] W2 B zAlA HF%
= 7] 3~4.54 F71= 4
Chlorophyll-a9] %7} 74Rr} 8] Yo AL

2 Aoz o] ¥u g 4o @E
FE7F Wskom, dxA|7be] Fol MYAURAE )43}
o FFAL sl AZEFIETAY PAEA o) X
AU Aoz Fdgdc B dF7| 0 FHze
2.0~32mE Yehfglen, o]+ chlorophyll-a$} 7
FoddE =g AAse Fa AwaA £ e 2
B} € dANT ANTH(EHE 1973). 3 o2}
3 (1983) £ el 1980 8o EHE 1.7mE
Busiglow, Alsiuta} o] Hodoksl QoM £
E7} 0.8~1.9m= u]$ ukolt)(o] Z 1981). & A}
287 AA 5,12,15404 Uzt 2 FEE B
2w, ol gt AR Ao} w53} FHIAANA F
S8 H71EAY ofo o3t Aew Hido) o)
2Rt YA F F oMAAGALT) "ke) AR
(A4 4,5)8 553 FHAA 15~19)M A et
¢ A ZE A A 7)Qldtty Bdg i o
EuedAdar) o2 A4TAY 2o ¥4 Jehd A
o2 Bol FAALL] 2 gEUYoldAie mE -
"oy gl QAabdE B A delA BHF 047 uM/

& 8



276 olxl

2 19809 9Y°] HF 0.5266 M/} g-AFsle] o (3]
= 1981), JAGsH el 1979~19801 7}heFat~ o A}k
A A& 0.039~2.145 uM/l©] ¢ 32 (Shim 1980), o A}2he]]
A 19894 10¥ell: 1.03~3.40uM/L(7) 5 1990)& X
of ¥ o7 B2 e Bodoh AN F F
(1981)2] 1980 949 =ZALEG YE3] ol U4

AEEFIE F2AL o9 3 (1983)7F & 3 FelA
19801 8Y ¥ 1981 6¥7}1A9) 67ER=E ¥ 1E A
2o gk adAnt s gel e ARG T2
28 F24E vebiche} 1977 3 7 1981 2 5
1994). 91 A BEHIE JEFS 790 A fGellA
LS 223 8U 9¥® HelEWHA FHI] Za
ek AFH Al gEaE dEF] L $=9 5
FE FHAM HolApE F el A ez ZeF
AAHA ZAased oy JUddFY FE:o 22
Zd3kollt. o9} & (1983) £ shFolA 19803 84
BB 1981% 647HA] of Bydel AEEHIE HETF
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ghe] ARl S5 Fula oA 3.0~8.2x 105 cells/]
A3 1296l A Ao A o] doju} FHF 2.0
108 cells/l-& Rt aiebr FH S3Fghe] Al 25
= d325E A Aol va o= 71EY =4}
o dgd ¥ #E Jeiiglen AARE d F
A EZEFIE o] deluvie Aoz fgkdd

o2} ¥ (1983)el] wl=w 8ol SaFute] ARl &
= FH A Ceratium furca7} -3 Fo|gom, 12
Yol = Skeletonema costatum o] AL Fx3dlel=d]
v 5 W 8¥e AP C. furcaZ} $4FL oA
ol E¥=rl ¥ AL 73T FHLAREA
I Fel A48 Bel A C. furca7t S5H A
Z5 U7 AL Fgtebd o] e $AFe
2044 7hrte] A&ddn & S ek oA F
FHrY] A BEHIE LR S A
42] zlol= glol= 7]EL] 2Abe} AJE] Wl
3 (ChaetocerosZ-F7} 33 F)o] 9li= ub
EEHE 7189 249 & dAEa o) g
EHIE FHY FUFE ALE HHE ASg v
3 2w, 8d AA 104 7 @2 Foekd A4
0.8438& BYE W A1 2 $WFo) AXs= wEs
88.0%1 3, 7H¥ ¥ FukY A4E Rod 8 A
A 1704 $A-=E Aee 26722 7P E2 FE
ehfio] FohekAd A5l $A-AE A4 Alolol= AuleH
A ek w5 Aer P Wk 7Y AA- 9
ANX HE A= 87.3%% UL U ASE
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0.86852 mi-¢- Wte} wiwol #5A A4k 7B w9k
o 9d HA 162 $AHE A5y 25.0%E 7ML WgT
FoeFd ASE 280062 7H ¥odeh WEb F5A
Aes $A= Age wWEHE D 2O Aol
Avjz #AE e 18 re 2P Ae, F
A A, FEE AeE AE A e $3 =
A geb= AgulE AA A AU

B 2AIZE F 799 A2 AAER Aol s}
9lo] =he] HAFR<el AA 1~5o|A = Prorocentrum
minimum, A3 6~11, 13, 16~17) A+ Chaetoceros
curvisetus, A 1244 & C. furca, Z3A 140A= T.
sp.gtt ARAAA] 342 2 23.8~29.7°C 1832
AE 23.1~27.0%9 HHE Vepliddeh & s9 AR
A A2E $UAF] P. minimum-S 1981 74 vlAb
Wkl A P. micans$}; P. triestinumo] T3 23S whA)
A Ak (Lee & Kwak 1986). =3+ 1985 3%E] 10w o]AF
ws] 6YHE 9U7tA] sk o] Aste] Hzepda o
o2 oA Asirk, vpAlsl, il FollM sred A
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Water Quality and Phytoplankton Red Tide
in Deukryang Bay of Korea

Jin Hwan Lee and Eun Ho Lee

(Department of Biology, Sangmyung University, Seoul 110-743, Korea)

Abstract - In order to clarify water quality, dynamics and structure of phytoplankton communi-
ties, and red tides, the present study was carried out monthly from July to September 1998 at 19
stations in Deukryang Bay. Water temperature varied from 24.0°C to 28.6°C, and salinities
ranged from 25.0% to 28.6%. During red tides in July, chlorophyll-a contents were rather high in
August, it showed that phytoplankton controlled primary production in this bay. Phytoplankton
was compased of 89 diatoms, 19 dinoflagellates, and 3 silicoflagellates. Phytoplankton standing
crops varied from a minimum of 1.3 x 104 cells/l (Sept., St. 17) to a maximum of 3.8 x 108 cells/]
(July, St. 10). Red tides occurred in July when the standing crops averaged 1.8 x 108 cells/l.
Leading the causative organisms of red tide were Prorocentrum minimum in the upper bay,
Chaetoceros curvisetus in the mouth and middle part of the bay, Ceratium furca and Thalassio-
sira sp. around Nokdong Harbour. Concentration of nutrients such as nitrogen was high in the
upper bay, during red tides, water temperatures varied from 23.8°C to 29.7°C and salinity were
23.1% to 27.0%. [Deukryang Bay, Water quality, Chlorophyll-a, Phytoplankton community, Red

tides].



