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The dynamics of phytoplankton communities at Hanrim and
Songsan harbor of Cheju Island, Korea

Joon-Baek Lee and Jong-Hun Choa
Dept. of Oceanograph, College of Ocean Science,
Cheju National University

The phytoplankton dynamics and correlations between phytoplankton community and
environmental factors in the western and eastern area of Cheju Island have been monthly
investigated at eight stations of Hanrim harbor and nine stations of Songsan harbor from
August, 1989 to May, 1990. The ratio of common species occurred at two areas was
49. 2%, showing the diffrence in species composition. The dominant species, however, of
Skeletonema costatum and Chaeloceros socialis, comprised more than 75% commonly at two
areas in spring season. Phytoplankton standing crops have showed the ranges of
3,277~1,952,809 and 6,458-1,799,870 cells/¢ at Hanrim and Songsan respectively,
blooming in sping at Hanrim and in fall at Songsan. Daily primary production using C-14
method ranged 0.768~3.119 and 0.533-5.889 mg C/m/day at Hanrim and Songsan
respectively, and carbon assimilation number at Songsan has showed higher than at
Hanrim as well. The correlations between phytoplankton and environmental factors sug-
gest that water temperature, dissolved oxygen and total nitrate-nitrogen affected the
phytolankton standing crops(r’=(.467) at Hanrim, whereas salinity, dissolved oxygen and
total phosphate-phosphorous affected it(r’=0.492) at Songsan. From factor analysis, it
is speculated that the ecological characteristic of two survey area is phytoplankton

blooming by the increase of water temperature and the inflow of nutrients.
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Fig. 1. Sampling stations at Hanrim and

S8ngsan harbor of Cheju Island,
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Table 1. List of occurrence species at Hanrim and S¥ngsan harbor in Cheju Island,

Species name Hanrim S¥ngsan
harbor harbor
Diatoms
Achnanthes brevipes * *
Achnanthes longipes *
Actinoptychus senarius * £
Actinoptychus splendens *
Amphiprora alata *
Amphiprora gigantea var. sulcala *
Amphora coffeaeformis % *
Amphora decussata *
Amphora lineolata * *
Amphora ovalis *
Amphora proteus *
Amphora quadrata X
Amphora sp. *
Arachnoidiscus ehrenbergii * *
Asterionella formosa *
Asterionella gracillima *
Asterionella kariana *
Auricula insecta *
Bacillaria pazxillifer X *x
Bacteriastrum delicatulum *
Bacteriastrum elongatum X *
Bacteriastrum hyalinum * *
Biddulphia obtusa X
Biddulphia pulchella * %
Compylodiscus undulatis *
Cerataulina turgidus X
Chaetoceros affinis % *
Chaetoceros compressum * *x
Chaetoceros costatum x £
Chaetoceros curvisetus * *
Chaetoceros debilis *
Chaetoceros decipiens * *
Chaetoceros didymus * *
Chaetoceros diversum * *
Chaetoceros laciniosus *
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Species name

harbor

Hanrim

S¥ngsan
harbor

Chaetoceros lorenzianus *

Chaetoceros pendulus *

Chaetoceros socialis *

Climacosphenia moniligera

Cocconeis pseudomarginala
Cocconeis scutellum
Corethron criophilum
Coscinodiscus
Coscinodiscus
Coscinodiscus

Cylindrotheca

gigas
maginato-lineatus

marginatus

¥ O X X X X ¥

closterium

Diploneis splendida

Ditylum  brightwellit
Ditylum sol

Eucampia complanata
Eucampia groenlandica
FEucampia zodiacus

Fragillaria islandica

¥ K K X X X

Gophonema constrictum

Grammatophora angulosa
Grammatophora marina
Guinardia flaccida
Gyrosigma lenuirosirais
Gyrosima sp.

Hemiaulus hauckii

¥ ¥ ¥ X %X %

Isthmia enermis

Lauderia
Lauderia

Leptocylindrus danicus
Licmophora flabellata
Licmophora lyngbyei

Melosira

Navicula
Navicula
Navicula
Nitzschia
Nitzschia
Nitzschia

annulata

glacialis

nummuloides

¥ O X ¥ X X X

complanata
distans
mollis
delicatissima

longissima

¥ ¥ ¥ %

longissima var. reversa
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Species name Hanrim Shngsan
harbor harbor
Nitzschia pacifica * *
Nitzschia sigma * *
Nitzschia sigma var. intermedia X
Nitzschia spathula *
Nitzschia sp. *
Odontella mobiliensis *
Odontella sinensis * *
Paralia sulcata x £
Pleurosigma affine * £
Pleurosigma sp. *
Rhabdonema adriaticum ¥ *
Rhabdonema arcuatum % *
Rhizosolenia alata *
Rhizosolenia calcar - avis *
Rhizosolenia fragillima X *
Rhizosolenia hebetata f. hiemalis * *
Rhizosolenia hebetata f. semispina X
Rbhizosolenia setigera * *
Rhizosolenia stolterfothii *
Rhoicosphenia curvata *
Skeletonema costatum S *
Stephanopyxis palmeriana *
Striatella unipunctata * *
Surirella cuneata * X
Surirella eximia *
Synedra pelagica *
Synedra tabulata * *
Thalassionema mnitzschioides * *
Thalassiosira baltica *
Thalassiosira eccentrica * E S
Thalassiosira nordenskioeldii * *
Thalassiosira rotula * x
Thalassiosira subtilis *
Thalassiothrix frauenfeldii * *
Thalassiothrix mediterranea *
Triceratium americanum *
Tropidoneis elegangs *
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Species name Hanrim SBngsan
harbor harbor
Dinoflagellates
Ceratium furca * *
Ceratium fuscus *
Ceralium macroceros %
Dinophysis caudata *
Helgolandinium subglobosume X
Noctiluca scintillanse *
Prorocentrum micans * *
Protogonyaulax fratercula S *
Protoperidinium coricoidese *
Protoperidinium granite *
Protoperidinium hirobis *
Protoperidinium murray X
Protoperidinium oblongum * £
Protoperidinium ovatum *
Protoperidinium ovum * *
Protoperidinium pentagonum *
Protoperidinium quinquecorne *
Protoperidinium sp. * *
Scrippsiella trochoidea * *
Silicoflagellates
Dictyocha fibula var. stapedia X *
Distephanus speculum *
Distephanus speculum var. octonarius %
Number of species 112 85
Thalassionema  nitzschioides, Thalassiosira longissima, Nitzschia pacifica, Nitzschia sigma,

nordenskioeldii, Thalassiosira rotula 5 11% 9]
FZ279 o} r 25al Scrippsiella trochoidea
7t 1Folglen], AAd 9L Achnanthes
brevipes, Chaetoceros compressum, Chaeloceros

curvisetus, Chaetoceros  socialis, Cocconeis
scutellum, Licmophora  lyngbyei,  Melosira
nummuloides, Navicula complanata, Nitzschia
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Fig. 2. Seasonal successions of dominant species at Hanrim harbor of Cheju Island,
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Fig. 3. Seasonal successions of dominant species at S®ngsan harbor of Cheju Island.
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Fig. 4. Monthly variations of phytoplankton
standing crops at Hanrim harbor
of Cheju Island (S:surfacé layer,

B:bottom layer).
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Table 2. Multiple correlations between total phytoplankton standing crops and
environmental parameters at Hanrim and S®ngsan harbor of Cheju Island.

Hanrim harbor S¥ngsan harbor
n = 142 n = 156
r = 0.467 r = 0.492
Parameter N. coef. % Importance N. coef. % Importance

Dissolved oxygen -0. 681 38.63 -0.629 49, 49
Nitrate-N -0.619 35. 11
Water temperature 0. 463 26. 26
Salinity -0. 341 26.83
Phosphate-P -0. 301 23.68

n . Sample size

r : Determination coefficient.

N. coef. : Normalized coefficient.

% Importance=N. coef./Sum of the absolute value of the N. coef. X100.
Probability=0. 000

MODEL PHYTO=CONSTANT+WT+SAL+CHL+PH+DO+ TN+ TP,

Table 3, Varimax rotated factors among abiotic and biotic parameters determined at
Hanrim and S8ngsan harbor of Cheju Island (1989, 8~1990. 5).

Hanrim harbor S¥%ngsan harbor
Parameter Factor 1 Factor 2 Parameter Factor 1 Factor 2

T-P 0.921 0.021 WT 0. 882 0. 066
T—N 0.882 0.234 PHYTO 0. 880 -0.109
DO -0. 834 -0. 248 SAL -0.716 0.250
PH -0. 705 0. 353 DO -0. 652 0.610
WT 0. 040 0. 932 T-P 0. 251 -0. 829
SAL -0. 491 ~0. 685 PH 0.239 0. 807
PHYTO -0. 057 0. 607 T—N 0. 370 -0.717
CHL 0.114 -0. 070 CHL 0. 142 ~0. 045
VA 3.079 1. 954 VA 2.631 2.307
PC. VA 38.5 24.4 PC. VA 32.9 28.8

CUMM 38.5 62.9 CUMM 32.9 61.7

VA : Variance explained by rotated loading

PC. VA : Percent of variance

CUMM : Cummulative percent of variance

DO : Dissolved oxygen, T-P: Total phosphorus, SAL : Salinity
PH : pH, WT: Water temperature, T-N: Total nitrogen

CHL : Chlorophyll-a, PHYTO : Standing crops of phytoplankton
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