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Mol ulted FEAAIL Yol dRUo} B AN Byt F7) sYon ol F I ¥ 9
£7to] §9lo] AlHo g Aasio] Bo FAA o] Yoz o] Roll FHHE T3t B YIS
g TR §9 597 dRog Az gch AAES FAE FEE dES 58 948 BAE
Uehfio] o]S¢] 38 FFYE YEZ §902 ROt 4EEFAE] HEFL A TS
NE A A A Asterionella sp.7, AN 8 TN Skeletonema costatum 2] bloomo] Ao & A4
Aol BBl =2F R FEF7 Frlagh B3 H7E ARAGY ¥ U84 b FEE oY

& =z8d 7198 Aoz ARHY Fa2 4FH F¥o] LEXEFIUL FFE JH F
SAEM 3 ABEPIE FF W dojun e Aoz ARdEd.

After the completion of the Nakdong River estuary barrage, environmental characteristics and phy-
toplankton communities in the estuary were investigated from April to December. 1989. Dissolved
oxygen seems to have decreased in the just lower region of the barrage off Janglim, while ammonia
and phosphate concentration increased, probably due to the waste discharge from the Janglim stream
and stagnation of water after the barrage construction. Concentrations of nitrate and dissolved silicate
were negatively correlated with salinity, suggesting that major source is the Nakdong River discharge.
In April, there was a diatom (dsterinella sp.) bloom in the upper region of the barrage, while in
July, a diatom(Skeletonema costarum) bloom in the estuary mouth. The green and blue-green algae
in species composition seem to have increased after the barrage construction. The relatively high
concentration of chlorophyll b in the upper region of the barrage probably result from the high
density of freshwater green-algae there. Among the species occurred in the study area, many were
indicative of water pollution. It seems that environmental characters and phytoplankton communities
are changing after the barrage construction.
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Fig. 1. Location of the sampling station in the Nakdong
River estuary.
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Fig. 2. Seasonal variations of surface water temperature.
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Fig. 3. Scasonal varations of salinity.
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Fig. 4. Seasonal variations of transparency.
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Fig. 5. Seasonal variations of dissolved oxygen.
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Fig. 6. Seasonal variations of nitrate concentrations.
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Fig. 8. Seasonal variations of ammonia concentrations.
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Fig. 9. Seasonal variations of phosphate concentrations,
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Fig. 10. Seasonal variations of silicate concentrations.
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Fig. 12. Seasonal variations of phytoplankton standing
crop in the study arca.
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Table 1. Numbers of phytoplankton genera and species occurred in the study area(The percents of total species in

eachh month are in parenthesis)

Month Apr. Jul.

Oct. Dec. Total

Group Genera Species Genera Species Genera Species  Genera  Species Genera  Species
Diatoms 51 192 52 199 40 108 43 118 68 298
(67:6) (64.1) {56.8) (69.8) (682)

Dinoflagellates 15 29 11 28 6 15 8 10 15 37
(109) 9.3) 79) (59) (8.9)

Green-algae 19 42 22 53 19 46 16 27 27 10
(148) (18.0) (242) (160) (160)

Blue-green algae 14 18 14 21 10 8 7 10 17 28
(6.3) .1 9.5) 59 64

Cryptomonads I I 2 2 1 t 2 2 2 2
(04) .09 0.5) (12) 0.5

Euglenoids 2 2 2 2 1 1 2 2 2 2
0.7 0.7 (0.5) (1.2) 0.5)

Total 102 284 103 295 79 189 78 169 131 437

F8E7 %o FTAY)7} Table 1o Yeh} ot

HNEZHIE L 60y F8 2FE F
HR X H, FZF, GXH, cryptomonads}
euglenoidZ F4=o] dlem, 1 F F2Fs}
Al - B7ol] BAIgle]l £& HIER £dE¥on, ¢
SO0 2%, 94 2R, Y2F &olAeH eu-
glenoid®} cryptomonade Z}z}h 24 2%0)ic) A
A e &4 1023 284%, 817 103% 295%F, A
794 89F, FAO 78% 169F o2 Jely FAst
FAE 9 w71 da FaHh o)l§ FATHRE
o] AuEdA, R0 684 208 0% HA <
o} 68%E Hatd A AL T3l 71 $AEH
Uelgon HREFE 1564 37F0] £¥3lo A
Hjol 85%% FREH ol FF4 AN 36
Zo] 2¥3 AAZI 131%E Astzn Yoz
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EZEE £ 2185 0F22 AN 28E 160%S
NS FEF HeoR FLE FAToIULY B
ZHE F 174 28208 HA £8FY 64%F
2t x18k4 . cryptomonad 2} euglenocide 42t 24
28302 28% v HAUYAY dHoze ¥iay
- @o| 2dslath

U G857t iAo NEEFIEL = &
(1988) 9] 276%, A T(1987)9] 171F3 A7]|A
AFAH(1983) 9] 186 = A7 A7|7t
A 5HA) grol AEE W= APAT F 24 Ao

=
57,

TEFE A9 fARBI =2F9% dE2R7V
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A FRARY Se@PE EFs 917 g

HHo e B @F 5xF 2 F2RVL $89
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SABHAl E@stE o, 7t 2FEe] AGE HA
2¥S8 AHEY 72 JHEZFE A
Aol A 2k}t 730, 11.1%= Egon F5 - A48
Hoz ZFE ARG ¥ H2Fo GERHe
A AE B Aoy 28 go) B¥kon] E3
EZZFe g9 A¥AYdN 31692 A &
"3l UYL cryptomonade R - AFE =z}
o] Holx] stor} euglencide AF-A YA
i EA 2830 s AN el
Aol vigtd Z2Fo JdAE Srhe RARIIE
352 FEE 4ol FU7] Wl LAl B g
wZ277F sl FUHA7] Ao s

AEEFIE FATRY o1 TP B 4
FAGe] FF 9 AFEHL FAlo Eehstn
the AME e of S8 HEFEIE
PATE} F2 FEF, H2F, FERY T4
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Table. 2 Varation of areal composition of phytoplankton groups occurred in the study area (The percents of the
total are in parenthesis)

Month Apr. Jul. Oct. Dec. Mean(%)

Group AreaLower Middle Upper Lower Middle Upper Lower Middle Upper Lower Middle Upper Lower Middle Upper

Diatoms 163 94 54 148 9% 77 78 46 3% 9 47 42 T30 600 526
(748) (60.6) (540) (664) (608) (588) (709) (57.5) (409) (798) (61.0) (568)

Dinoflagel- %17 2 28 8 715 3 b 8 2 1 1l se 27

lates (115) (110)  Q20) (126) (1) (53) (136) (38) (.2 (65 (26) 14)

Green-algae 21 28 31 31 37 2 10 19 41 B 19 20 104 225 316
(96) (18.1) (31.0) (139 (234) (244) (91) (23.8) 441y (89) (247) (270)

Blue-green 7 13 10 13 14 12 5 10 10 3 6 7 40 87 89

algae 32) (B4 (100 (38) (89 (92) (45) (125) (10.8) (24) (48 (56)

Cryptomo- 1 1 ] 2 I i 1 1 1 2 2 2 10 1.3 1.0

nads 0.5) 06) (10 09 (V6) (0B (U ((13) A (6 26 (1o

Euglenoids 1 2 2 1 2 2 1 1 i 1 1 1 0.7 1.3 40
05 (13) @0 04 13) (5 ©9 ((13) (L)Y (08) (13) (o)

Total 218 155 100 223 158 131 110 80 93 124 77 74

Chla(ug/l)

3. AEEZIE HEY ¥ TS

AZ2EZFIE JAFE L A 15790107 3554)
cells/ml, &Al 642-6064(HT 2022) cells/m!, 57|
55-2064(HH  656) cells/m/, FA 107-340(H7
173) cells/mi2] ¥l 2 Jebdti(Fig 12). EAll<
75 ARA oA, s A AeA T2
% 9] bloomeo] Yojtern FA4 2 FAdde BHT :
ztol7} vim A HJch ol VAL AEEZA Yy 2 3 4 56 7 8 9 101
Eo| #HEPo] ZAQE AN A, T »
M= ZA ] bloomo] dojvle James 7 (Moon
and Dunstan, 1990)3+ Aritioln] ZAd 31+
oA d&Eeko] Hrfo|AUW BFAYTHA F, 1984) R
Foduh(d, 1969) M= thay, 7¥€e] @EHo] H
ol G4 s (A, 1970; X - 3, 1988; ©]
£,1985) B 2% ek - % 1982) 9] A=

Chi.b(ug/l)

T
1121314

chl.c(ng/t)

] T T
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T T T T T T T T T
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FAell vlate] HEEFIES] bloomeo] WA el Fig. 13. Seasonal variations of chlorophyll concentra-

3 AL A gEde] 7o vlgted FLo] tions.
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Table 3. Variation of dominant species in the study aiea (The percents of the total are in parenthesis)

Area
Month

Lower Middle

Upper

Apr. Asteronella spp.(46%)
Skeletonema costarum(10%)
Jul. S, costarum(64%)
Rhizosolenia fragilima(7%)
Leprocylindrus minimus(5%)
Oct. S. costatum(17%)

Dec. S. costatum(15%)
Eucampia zoodiacus(1%)

Asterionella spp.(84%)

Scenedesdus  ellipsoideus(7%)
Melosira sp.(5%)

Cyclotella meneghiniana(13%)
Actinastrum  hantzschii(10%)
Asterionella sp.(9%)
Chroomonas sp.(9%)

Asterionella spp.(15%)

S ellipsoideus(7%)
Merismopedia elegans(T%)

A. hantzschii(27%)

C. meneghiniana(13%)
Asterionella sp{22%)
Chroomonas sp.(13%)

Table 4. Dominant species reported previously in the Nakdong River estuary

Mom:ma Lower Middle Upper Reference
Apr. Skeletonima costatum S. costarum A. formosa Z - 5(1988)
Nirzschia longissima Synedra ulna C. meneghiniona A 5(1987)
Chaetoceros decipiens Melosira granulata M. granulata AH_I7IA TRE-EAH(1987)
Asterionella formosu Nitzschia pungens S costatum
Fragilaria croronensis
Jul. N. longissima S. costatum Asterionella sp. Z - 3|(1988)
Ceratium sp. M. granulata Chlorella sp. 3 $(1987)
S. costatum Euglena sp. #(1985)
C. decipiens Melosira italica
Thalassiosira decipiens
Oct. N. seriata A. formosa Cosmarium granatum Z - #(1988)
N. longissima Cyclotella meneghiniana  A. gracillima A 51987
A. formosa M. granulata C. meneghiniana
T. decipiens
Dec. Thalassiosira rotula M. ialica M. iralica Z - 51(1988)
S. costatum Navicula membranacea  A. grcillima A Z(1987)
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