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In order to study the community structure and distribution patterns of primary producers and
their relation to abiotic environmental factors. phytoplankton and environmental parameter were deter-
mined during the five times from October, 1989 to July. 1990. 159 taxa of phytoplankton have been
identified and the most important species group is diatiom which contributes to 704% of the total
number of species. Ratios of phytoplankton group(neritic species, fresh water species, oceanic species)
clustered by habitats were 52%. 18%, 12%. respectively, suggesting study area be the typical estuarine
environment which .is strongly affected by both fresh water discharge and sea water penetration.
Species composition could be governed by the vanations of salinity. The standing stocks of primary
producer in the study area vary with space and time, showing close correlation with water transpare-
ncy, and exhibit relatively larger than those of other coastal regions in the Yellow Sea. Spectransies
diversity also showed large variation with space and time. According to the cluster analysis. the
study area could be divided into two regions (inner part and outer part): in fall and winter, outer
area affected by the oceanic water, but in spring and summer. inner estuarine area heavily influenced

by fresh water.
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Fig. 1. A map showing sampling sites.
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Fig. 3. Monthly variation of precipitation in the adjacent
area of the Mankyung River and Dongjin River.
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Table 1. Secchi depths jn the study area

(unit: m)
st\.omonth  Oct.  Dec. Mar. May Jul. mean
1(flood) 05 03 04 0.7 047
1(ebb) 02 : o1 015
2(ebb) 02 04 03 0.5 0.35
2(flood) 0.5 0.50
ebb) 0.6 0.3 10 08 04 0.64
4 08 03 1.1 27 1.0 1.18
5 15 09 20 30 2.7 202
6 19 08 35 30 230
7 18 06 19 27 22 1.84
&flood) 1.8 06 1.8 35 20 1.94
Xflood) 10 0.6 1.2 08 08 0.88
mean 111 041 108 200 141
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Table 2. Standing stocks of phytoplankton in the study area. (unit: cells/m)

station \\month Oct.89 Dec.89 Mar.90 ’ May 90 Jul90

net nano NF(%)* net nano NF(%) net nano NF(%) net nano NF(%) net nano NF(%)
st 1s(Flood) 443 4612 912 564 S163 902 1690 9983 855 587 4210 878 602 22389 974
st 1s(Ebb) 203 5377 964
st 2s(Flood) 669 6634 908 3830 4948 564 1010 4914 830 271 10929 976
st 2s(Ebb) 418 3965 905
st 3s(Ebb) 476 4806 910 620 5194 893 1862 5975 762 995 3064 755 827 9257 918
st 3b(Ebb) 619 3143 835
st 4s 1193 6021 835 244 5559 958 1873 4178 69.0 2065 3064 597 1587 5371 772
st 4b 3385 5380 614
st 35s 545 2493 821 112 2221 952 1020 4214 80.5 2840 2823 498 1346 5643 R0.7
st 5b 487 3681 883 137 2961 956 2327 5607 707 2670 2872 518 1551 3276 679
st 6s 950 3763 798 34 4577 93 2641 3413 564 934 3346 782
st 6b 574 3390 855 82 4969 984 2388 2013 550 526 1826 776
st 7s 716 3376 813 175 6139 972 1223 4562 789 3230 2377 424 1283 5981 823
st 7b 1075 3340 757 142 6067 977 2110 4802 69.5 3126 3882 554 1444 4798 769
st 8s(Flood) 686 3477 835 112 4694 977 1439 3907 731 1369 3231 702 1631 S7l6 778
st 8b(Flood) 3385 3419 502 1314 4998 792
st 9s(Flood) 325 3414 913 141 6127 978 2755 4834 637 3314 3550 517 460 12470 964
st HFlood) 357 1791 834 158 7728 980 3125 4161 57.0 3284 3297 3501 1632 5693 77.7
mean 626 4012 860 254 4893 947 2220 5213 700 2350 3359 600 1101 7264 828

*NF: nanofraction(nanoplankton/total cell numberx100) s: surface b: bottiom

Table 3. Dominant species in the study area.

Date Dominant species degree of Remark
’ dominance(%)
Oct 89 Thalasiosira sp. 4—-64 12/14
Skeletonema costatum 3—-46 7/14
Chaetoceros debilis 0—34 6/14
Odontella longicruris 0-20 6/14
Paralia suicata 0-30 4/14
Plagiogramma vanheurckii 0-28 2/14
Dec. 89 Faralia sulcata 6—85 13/14
Plagiogramma vanheurckii 086 9/14
Mar. 90 Chaeroceros danicus 6—69 10/12
Asterionella glacialis 3-26 9/12
Rhizosolenia delicarula 2—-19 9/12
Asterionella kariana 0--49 5/12
Eucampia zodiacus 1-13 12
May 90 Rhizosolenia delicatula 1-86 1214
Nizschia seriata 0-16 7/14
Thalassiosira sp. 0—-60 5/14
Jul. 90 Eucampia zodiacus 0—49 11/14
Rhizosolenia stolterforthii 0-353 10/14
Chaetoceros perpusillus 0-31 5/14
Thalassiosira sp. 0-28 3/14
Aphanocapsa  sp. 0—19 2/14
Anabaena affinis 0—16 2/14
Actinastrum  hantzschii var. fluviatile 0-18 1/14
Aulacoseira granulara 0—11 1/14

Remark: sample number which each species occurred dominant one(more than 10%)/observed sample number



SR SR CEEE 163

Table 4. Diversity. evenness, and dominance of phytoplankton in the study area
station Oct89 Dec.89 Mar90 May 90 JuiSo

DI E DO DI E DO DI E DO DI E DO DI E DO
st Is(F) 158 058 036 107 039 051 161 049 033 159 05 038 255 080 0.l
st Is(Ey 227 077 015
st 2s 206 069 018 068 027 074 171 06 029 159 054 039 21 084 016
st 3s 208 070 016 102 635 057 18 062 021 120 050 042 247 080 012
st 3b 089 035 058
st ds 232 068 016 172 059 030 194 063 021 056 023 075 208 066 019
st 4b 197 065 018
st 5s 239 073 017 086 048 061 123 045 050 044 025 077 152 055 033
st 5b 233 071 016 137 055 047 202 061 018 066 026 069 148 051 034
st 6s 237 068 018 184 089 020 064 028 067 137 054 037
st 6b 254 075 014 121 0358 048 064 025 070 151 063 034
st Ts 265 077 012 159 062 030 153 052 038 047 021 076 156 059 029
st 7b 205 063 028 067 034 073 217 066 017 064 028 070 155 055 031
st 8s 245 074 017 150 063 038 172 058 027 078 032 065 157 052 030
st 8b 057 02 074 128 044 039
st 9s 207 069 022 139 056 037 200 066 08 108 038 046 218 079 0.15
st Sb 243 078 013 122 051 044 204 062 019 117 045 044 170 052 032
mean 226 071 018 1 051 048 156 051 026 100 040 061 178 062 027
(F): flood. (E) ebb. DI diversity, E: evenness. DQ: dominance, s: surface. b: bottom
oo} UubAQl HEF W3} dtge di vy Zch 12€9ell= 109 $¥E 5 P sulcata, P. va-
o] it Net plankton @& 2] Wdhi= Secchi depth nheurckii 5o} $ d o2 Yelded P sulcatae

(Table 1) w9 L3 Pao] g Ace 1}
BT Yudoz FERE 48EYaE] Jol

daflMx FFE Ped 549 HAE Ui
Rhizosolenia delicatula7} 2,500 cells/mi/ %2} 2
HEFE Ueldol e 730 Secchi depths @A
velhda lch ol AL R delicatule?} Avier A%
€ 7HA L e} HR A Ty fFe fE o]
oz B3l TP g e oy A}
289 (Jackson ef al., 1987).

Table 3olA 8 4 U%o] Net plankton & #
oM 2HF o2 YElG £ AL A71E S8
g Fr o A A)7)o) wel S - Fo] datAe
$dg Holn QtiTable 3). ol B dAFsgo]
of- choFet BAAS AlAREEGL Qith 10€6) R
$AE 2L Thalassiosira sp.2 1470 A& 2 127
AlgoM H5Eo g Vel o, Skeletonema cos-
tatum, Chaetoceros debilis, Odontella longicruris,
Paralia sulcata, Plagiogramma vanheurckii 5 °)
Aol me} -2z Jebgrh S costatum, P
sulcata, O. longicruris, P. vanheurckiiv= 3} ol A
Afgol ¥L, C debilisi= 4IAqNA 7 xr}

ooz o g A4 E HELo) Z7V8t P vanheurc-
kit 37 Hoz Q-’F——‘—Jﬁ- F7lle 44aTAE

el 399l= Chaetoceros danicus, Asterionella
glacialis, A. kariana, Rhizosolenia delicatula, Euca-
mpia zodiacus 5ol $H4F o2 Aehded A ka-
rianas 3THA L& FRHEE JEhd wd o
A 4FL GPFAM & FAHEEL B 59
ollx= Rhizosolenia deIicatulaA oz A 1,
2, 8& AH9EI= 80% AF FL J|dEE B
dck A4 1, 2, 8 &AM Thalassiosira sp.7t
60% H¥e =& HH&E Yl R delicatula 2
Nitzschia seriata®t~= o8 X U4L ¥t 7
Holle AR 1, 2, 30M EFEFEC $HFoE
et o2 AL 21719 date) v g o Fx49
zto)7t F£33lget 2 o] AHEANME R stolterfo-
rthii®} E. zodiacus 3 H-& ¥ol 80-90% FE=2 =)
=9k

vl &~ E &5 E(nanoplankton) o] @& 1,791 -
22,389 cells/m/e] W2 108]2] o2 Hol= %
Wzl 2A Jeigte v o Ba 8E%E 335905
) — 7,263 cells/m/ (7€) o} W2 AT A
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AH(Table 2). o} Aahe olibyte] 1,015-11,252
sells/mi(o], 1991) e} H42he] 300 - 6,384 cells/m/
(A3} Al 1989) 2o} A3, 8] e 1-633celis/mi(7,
1990) Bohs 493 52 F£FoUt UEEE
G40 G3re A e HPolM vjaEFAE
gEgo] 43| Eyon DFATE FHY AH
Aol e AL BYcKTable 2). o] A=
o] AFAEC] FFe fYez g¥e] #2 3
FHoj e uiAEFAEC] FA AETLOZ e
do= 2og a2 A3t (Revelante and
Gilmartin, 1978; Jackson ef al., 1987).
AggaaEel HEIFL 2,148- 22,991 cells/
mie] P92 FEFo] 423 I W] Fx
of$- 48HA JERdtH(Table 2). ¥ @EFolA 0|
AEARFES VAT 424%-97.6%2 HIAZ ¥
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Appendix 1. List of phytoplankton species observed in the study area (O: oceanic, N: neritic, B: brackish, F: fresh

water)

Diatoms Hemiaulus hauckii N
Achnanthes brevipes Hemiaulus membraneacus O
Achnathes sp. Lauderia annulata )
Actinocyclus ehrenbergii Leptocylindrus danicus N
Actinoptychus senarius Leptocylindrus minimus N
Adtinoptychus splendens Licmophora abbreviata N
Actynocyclus sp. Melosira nummuloides B
Amphiprora paludosa Melosira sp.

Amphiprora sp. Navicula directa

Amphora sp. Navicula salinarum

Asterionella formosa F Navicula sp.

Asterionella glacialis N Neidium dubium F
Asterionella kariana N Nitzschia delicatissima N
Aulacoseira granulata F Nitzschia longissima N
Aulacoseira granulata var. angustissima F Nitzschia longissima var. reversa N
Aulacoseira islandica F Nitzschia seriata N
Bacillaria paxilifer N-B Nitzschia sp.

Bellelochea holorogicialis N Nitzschia vermicularis F
Biddulphia sp. N Odontella aurita N
Caloneis sp. F Odontella granulata N
Cerataulina bergonii N Odontella longicruris N
Chaetoceros affinis N Odontella longicruris var. hyalina N
Chaetoceros compressus N Odontella sinensis N
Chaeroceros danicus N Faralia sulcata N
Chaetoceros debilis N Pleurosigma  angulatum B«
Chaetoceros decipiens N-B Pleurosigma elongatum N-B
Chaetoceros denticulatus O Pleurosigma  sp.

Chaetoceros didymus N Plagiogramma vanheurckii N
Chaetoceros pendulus 0O Podosira stelligera N
Chaetoceros perpusillus N Raphoneis sp.

Chaetoceros socialis N Rhizosolenia alata for. indica O
Chaetoceros willei O-N Rhizosolenia calcar-avis O
Chaetoceros sp. Rhizosolenia delicatula N
Cocconesis sp. e Rhizosolenia fragilissima N
Coscinodiscus asteromphalus O-N Rhizosolenia imbricata O
Coscinodiscus oculus-iridis (o} Rhizosolenia pungens N
Coscinodiscus gigas N Rhizosolenia setigera N
Cyclotella smata N-B Rhizosolenia stolterforthii N
Cyclotella sp. Skeletonema costatum N
Cvlindrotheca closterium N-B Stauroneis membranacea N
Cymbella sp. ) Stauroneis sp.

Diplonets furca N Stephanopyxis palmeriana N
Diploneis splendica N Stephanopyxis turris N
Diploneis sp. Streptotheca tamesis O
Diylum  brightwellii N Surirella gemma N
Eucampia zodiacus N Surirella sp.

Fragilaria cylindrus N Synedra acus F
Fragilaria sp. Synedra tenera F
Gomphonema acuminata var. coronatum F Synedra ulna F
Guinardia flaccida N Synedra sp.

Gyrosigma fasciola N Thalassionema  nitzschioides N
Gyrosigma  scalproides F-B Thalassiosira eccentrica N
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Thalassiosira gravida

Thalassiosira hyalina

Thalassiosira leptopus

Thalassiosira nordenskioeldi
Thalassiosira rotula

Thalassiosira sp.

Thalassiothrix frauenfeldii

Thalassiothrix longissima

Thalassiothrix mediteranea var. pacifica

Dinoflagellates
Amphidinium sp.
Ceratium fusus
Ceratium kofoidii
Ceratium pavillardii
Dinophysis caudata
Gonyaulax sp.1
Gonyaulax sp.2
Gymnodinium sp.1
Gymnodinium sp2
Gvrodinium sp.
Gvrodinium spirale
Gyrodinium splendens
Prorocentrum  balticum
Prorocentrum minimum
Prorocentrum nanum
Prorocentrum  triestinum
Prorocentrum sp.
Protoperidinium  bipes
Protoperidinium  sp.
Pyrophacus horologium

Green algae
Actinastrum hantzschii var. fluviatile

N

Z0O Z2Z2Z0ZZ

0000
Z

Z22Z7ZW
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O-N

Actinastrum hantzschii var. elongatum

Micromonas pusilla
Nephroselmis sp.
Pediastrum  biwae
Pedinomonas mikron
Pyramimonas grosii
Pyramimonas sp.
Scenedesmus bijuga var. altemans
Scenedesmus dimorpha
Scenedesmus maximus
Scenedesmus obliguus
Scenedesmus quadrispina
Tetraselmis sp.

Blue-green algae
Anabaena affinis
Aphanocapsa sp.

Silicoflagellates
Dictyocha fibula
Distephanus speculum
Ebria tripartita

Euglenoids
Euglena deses
Euglena viridis
Euglena sp.
Eutreptiella marina

Other flagellates
Chroomonas lateralis
Chroomonas  sp.
Pyrenomonas salina
Chrysochromulina sp.
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