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A LIGHT AND SCANNING ELECTRON MICROSCOPIC STUDY ON
THE MARINE DIATOM ROPERIA TESSELATA (ROPER) GRUNOW

Jin Hwan Lee*

Department of Oceanography, Texas A&M University,
College Station, TX 77843, U.S.A.

Jin Yi Lee

Department of Biology, Sangmyung Women's University,
Seoul 110-743, Korea

This study deals with the taxonomy of the marine diatom Roperia tesselata (Roper) Grunow:
size, valve shape, areolation, rimoporiula, valve margin, and geographical distribution are all
considered. Waters in which Roperia tesselata occurs are divided according to water
temperature and geographical distribution patterns; one is a warm water, western hemisphere
habitat and the other a cold water, northern Pacific Ocean habitat. Comparisons between
specimens from the two regions were made on, (1) size - cold water cells are larger than
those from warm water; (2) rimoportula openings - the cold water cells have simple external
openings, while those of the cells from warm waters have horizontal slits with a slightly
widened centre; (3) the cells from cold water have decussate areolatioi,, and those from the
warm water have a linear pattern in the centre and a radial pattern at the margin. The
difference in the external openings of the rimoportulae is reflected also in the outline of the
valve as seen in the light microscope: the outline appears smooth in the cold water forms, but
in the warm water forms it is conspicuously undulate on the side distant from the
pseudonodulus.

INTRODUCTION

Hendey (1937, 1964) placed the genera Roperia Grun. and Actinocyclus Ehrenb. in the family
Coscinodiscaceae but separated Hemidiscus Wallich into a family of its own, the Hemidiscaceae.
Ross & Sims (1972) placed all three in the family Coscinodiscaceae. Fryxell & Hasle (1974) followed
Simonsen (1972) in placing them in the family Eupodiscaceae but later Simonsen (1975, 1979)
reconsidered his classification and placed the three genera in the family Hemidiscaceae, based mainly
on the possession of a pseudonodulus at the edge of the valve face.

The family Hemidiscaceae is considered to be well-defined, characterized by the presence of
pseudonoduli (Simonsen 1975, 1979, 1982, Villareal & Fryxell 1983), although Actinocyclus exiguus
Fryxell & Semina often does not show this characteristic clearly (Fryxell & Semina 1981). Simonsen

* Present address: Department of Biology, Sangmyung Women's University, Seoul 110-743, Republic of Korea.
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Annual Fluctuations of Physicochemical Factors in Inchon Dock, Korea

Lee, In Kyu, Jin Hwan Lee" and Soon Ae Yoo*™"
(Department of Biology, Seo' ' National University, Seoul 151-743
*Department of Biology, Sangmyung Women's University, Seoul 110-743
**Department of Biology, Pai-Chai University, Daejon 302-735, Korea)

A three-year study programme has been launched in December 1989 in order to investi-
gate an ecological studies on the biotic communities and the energy flow in the Inchon
Dock ecosystem. The purpose of this study is to clarify the water quality and to provide
the basic physicochemical data for the goal mentioned above. The investigation has been
carried out monthly during December 1989 to December 1990 in both surface and bottom
waters at four stations in this artificial dock.
ranged from 3.6°C to 27.7°C, and was entirely under the influence
of air temperature. Salinity varied between 20.0-32.8%, so that the dock water may be influ-
enced by freshwater discharges from Inchon city. Concentration of dissolved oxygen showed
0-9.4 mg/l and biological oxygen demand were 0-8.9 mgQO./l. The anoxic condition was by a
result of red tide caused by phytoplankton community. Nutrients(nitrite, nitrate, ammonia,
phosphate and silicate) have increased throughout the year investigated, so that excessing

Water temperature

eutrophication induced summer blooming during t_he study period.

Key words: Inchon Dock, Environmental factors
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Taxonomic studies on the phytoplankton diatoms in Chunjiyun Fall of
Cheju ldland

Jin Hwan Lee and Jung Shin Byun

Department of Biology, Sangmyung Women’s University,
Seoul 110—743, KOREA
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Abstract
Phytoplankton diatoms collected from Chunjiyun Fall of Cheju Island have been
studied a fine structure by light microscope and scanning electron microscopy.
Sixty- one taxa representing 22 genera, 49 species, 9 varieties, 1 form and 2 un-

identified species were recorded. Micrographs of LM and SEM were used to illus-

trate the abundant 29 taxa and were discussed in this paper.

H 2
B o= 19879 119 393 19909 69 29Y AFE HAA ZXA AR
¢ AETFAE TEHE FRAAAS FARALNAL olgstd FlATE
2 23 #3e AL HIUh
I AT 22 49F 9HFE 1EZ 2 20ERES F 61EFTO NSHAT
oz £ENTI B 292FTFL WALE LMF SEM Adg AojA =de
Begler EF 2 YT =98 A

INTRODUCTION

The Bacillariophyceae, more commonly known as diatoms, is a class of algae
with numerous species both benthic and planktonic ; the latter are the most
important group in the economy of the aquatic ecosystem(Bougis, 1976).
Phytoplanktononic diatoms are the dominant of the producer trophic level almost

everywhere in the self region.

* & RS 19904 F M\ TFAERK ERIBREN MER K3t RITHASE



KOREAN JOURNAL OF LIMNOLOGY
Vol. 24, No. 2, 77 ~83 (1991)

BB KKE 1 EZIE BEo oisio

F B B-E B>
(FEZTRE ARRERE SR, “@RIBFHRN B EYPRs)

On the Freshwater Phytoplankton Communities of Cheju Island

Jin Hwan Lee and Man Chang*
(Department of Biology, Sangmyung Women's University, Seoul 110-743, Korea,
*Biological Oceanography Lab., Korea Ocean Research & Development Institute, Ansan 400-625, Korea)

ABSTRACT

Species composition and standing crops of the freshwater phytoplankton commu-
nities in Backrokdam Crater, Chunjiyun Fall, Chunjeyun Fall and Jungbang Fall of
Cheju Island have been studied on November 1987 and June 1990, respectively. Seventy-
nine taxa representing 43 genera, 57 species, 10 varieties, 4 formas and 8 unidentified
species were recorded. The species number observed in Chunjiyun Fall was more
abundant than those of other investigated areas, otherwise that of the poorest was in
Chunjeyun Fall. The size of phytoplankton standing crops were comparatively larger of
5.1~12.0X 10 cells/1 in Backrokdam crater and Chunjiyun Fall, those of Chunjeyun Fall
and Jungbang Fall were smaller of 0.2~8.6x10*cells/l. Influences of phytoplankton
dynamics in these areas could be thought of the residual time of Fall water in pool and
the effects of a various nutrients releasing from the neighbour agroecosystem. More

studies are needed to varify an annual dynamics.

Key words: Freshwater, Phytoplankton communities, Cheju Island
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Species Composition and Biomass Changes of Benthic
Algal Community in Musim Stream, Chongju, Korea

Young Hwan Kim, Jee Hwan Kim and Soon Bo Shim”®
(Department of Biology, College of Natural Sciences and Department of Civil Engineering,
College of Engineering,® Chungbuk National University, Chongju 360—763, Korea)

Abstract

The present paper is an attempt to assess the ecosystem changes of urban streams due to wa-
ter pollution. Species composition, biomass and diversity of benthic algal community in Musim St-
ream, Chongju were investigated in November, 1989 and March, 1990. A total of 74 species of be-
nthic algae (11 Cyanophyta, 5 Euglenophyta, 27 Chrysophyta and 31 Chlorophyta) were observed.
In general, species composition was more diverse in spring than in autumn, and was less diverse
in center regions than in the outskirts of the city. Benthic algal biomass per unit area was greater
in November (6,966—68,096 Units/mm? 31,648 Units/mm® in average) than in March (3,952—27,
508 Units/mm? 12,371 Units/mm® in average), whereas the diversity indices were increased in
March. All four dominant algal genera (Navicula, Oscillatoria, Cyclotella and Euglena) in biomass
observed in the present study have been known as typical algal indicators of the organic pollution
In stream systems.

KEY WORDS : benthic algae, species composition, biomass, diversity, Musim Stream.
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An Assessment of Water Quality by Epilithic Diatoms of
Paek-ch'On Water-system

Jun Chung and Young Ok Kim

Department of Biolgy, College of Natural Science
Kyungpook National University, Taegu 702—701, Korea

Abstracts

The epilithic Diatoms were collected from 17 stations of the Paek-ch’dn water-system, at
May, August and November in 1989.

The assessment of the water-system was carried out by DAlpo (Diatom Assemblage Index to
organic pollution). The DAlpo at each station along the water-system was calculated by the rel-
ative frequency of each diatom taxon, and the pollution map was made of the plotting by DAlpo.

The river pollution Index(RPI) was calculated to be 46. 56 in May, 35.00 in August, 50.00 in
November.

The total taxa of the epilithic diatoms in this study could be classified as 16 Saprophilous taxa,

81 Indifferent taxa and 24 Saproxenous taxa.
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Freshwater Algae on Songju County Area

{Abstract)

Chung Jun
Kim Yong-Jae

The authors has examined 304 taxa of the fresh water algae from Songju county area from

July, 1985 to June, 1986. They were composed of 6 classes, 14 orders, 3 suborders, 34 families,

84 genus, 246 species, 45 varieties and 13 forms.

Among them, the unreported genus in Korea are Rhabdoderma of Cyanophyceae and Chlorelli-

diopsis of Xanthophyceae and the unrecorded species in Korea are 15 species, 1 forms.

And in this study, recorded rates of Classes were Chlorophyceae in 67.8%, Euglenophyceae in

145%, Xanthophyceae in 0.3%, Dinophyceae in 0.7%, Cyanophyceae in 164% of county area

examined.
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Fresh-water Algae on Haein Temple area

Jun Chung

{Abstract)

The aim of this research was to investigate a flora of the fresh-water algae in the
water system around the valley of Haein Temple, Kyungsang Nam Do. The author has
examined 259 taxa of the fresh-water algae from Haein Temple area. They are composed
of 6 class, 18 orders, 3 suborders, 35 families, 80 genera, 207 species, 47 varieties, and
5 forms.

Among them, the unreported genus in Korea is Pithopora of Chlorophyceae and the
unreported species in Korea are 10 taxa; Pithophora kewensis, Gloeocystis gigas, Ankistro-
desmus falcatus var. spirilliformis, Cosmarium meneghinii, Cosmarium subreinschii var.
ocellatum, Trachelomonas verians, Chroococcus turgidus var. thermalis, Oscillatoria mouge-
otii, Oscillatoria Sakashitae, Oscillatoriq tenuis var. aesiatica.
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An Assessment of Water Quality by Epilithic Diatoms of
Namchun Water-System

Jae Sin Choi and Jun Chung

Department of Biology. Kyungpook National University, Taegu 702-701, Korea

FiEEERol 25t m)llkRe] KHFHR

EEE-B A
(BEHLREEL EWERD

The diatom communities in the Namchun water-system, a polluted stream in vicinity
ol Taegu. were surveyed in May. July. and September, 1986. Water quality was estimated
by using new diatom community index to organic water pollution (NDCI). The total dia-
toms identified in this study were 80 taxa, which could be classified as 8 tolerant taxa,
42 indifferent taxa, and 30 intolerant taxa. River pollution index (RPIp), of which value
indicates general degree of the pollution of water system. was 50.7. The value was not

particularly good.

Key Words: Namchun. new diatom community index, river pollution index

INTRODUCTION

The environmental evaluation using bioindica-
tor has begun since Kolkwitz and Marsson (1902,
1908), who divided grade of water quality into the
oligosaprobic. B-mesosaprobic. a-mesosaprobic
and polysaprobic water. After that, as they demo-
nstrated a possibility to use bioorganism as a pol-
lution indicator, Richardson (1928) and Butcher
(1932, 1946) reported that it was possible to use
bioorganisms for cvaluation of water quality as
well without physico-chemical method. and Licb-
mann (1951) and Hawkes (1957) established a rela-
tionship between bioorganism system of foul wa-
ter and physico-chemical factors. Cholonky (1968)
reported  that  organic compounds  influenced
much to the constitution of taxa and existence

of diatoms. while Palmer (1969) cvaluated water

quality by species or genera of diatoms according
to degree of tolerance in organic pollutions. Since
then, many investigators have developed new me-
thods for biological assessment of water quality
by using bioorganisms, and discussed the effective
results (Watanabe and Hizuka, 1981; Watanabe
et al. 1982, 1986).

Epilithic diatoms have a shorter life cycle, more
distinct individuality than other algae and benthic
insects, and can be calculated exact numerically.
Diatoms have higher confidence of relative fre-
quency in appearance of each taxon among the
community. They are able to inhabit broadly in
water areas of organic pollutions. In contrast,
BOD:. COD. and EC. general indicators of the
cnvironments, arc merely instantaneous values at
a given time, so that they do not always serve
as the representative value of the water quality
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Diatoms of Yungchun Dam Reservoir and Its Tributaries,
Kyung Pook Prefecture, Korea

Jung Ho Lee, Toshikazu Gotoh and Jun Chung
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Abstract

Yungchun Dam Reservoir is located in the east about 80 km away to Taegu City in Korea.
Collections for diatom analyses were made at eight different stations including tributaries on July 31
in 1990. A total of 125 taxa, distributed among 30 genera, were found. These taxa are described
together with the distribution in the area studied. Hannaea arcus (Ehr.) Patr. var. subarcus
(Iwah.) Lee is described as a new combination. In 11 plates, all taxa are depicted by
microphotographs. In two additional plates, the morphological details of some taxa are shown by

SEM photographs.

Key index words

attached diatom, flora, freshwater diatom, Hannaea arcus var. subarcus, comb. nov., Korea,

Yungchun Dam Reservoir.

Introduction

The floral study of freshwater diatoms from Korea
was first started by Skvortzow (1929) who reported 58
taxa from Lake Seiko near Suwon and 87 taxa from a
lake at Seiriori near Seoul. After that, Chung (1968)
arranged and published all of freshwater diatoms, a total
of 511 taxa, reported from Korea until that time. And
the studies have mainly proceeded by only some resear-
chers up to now in Korea (Chung 1974, Chung & Lee
1978, 1979, 1981, 1984, Chung & Kim 1984, Chung &
Watanabe 1984).

Especially, as for the Yungchun Dam area, there is
only one report about limnological study except diatoms
(Chung & Yang 1981); therefore we have studied di-
atoms of Yungchun Dam Reservoir and its tubutaries
with interest on their taxonomy and distribution.

General explanation of the studied area

Yungchun Dam Reservoir is situated in Lat. 36° 05’
N. and Long. 129° 02’ 30" E. (Text-fig. 1), located to
the east about 80 km away from Taegu City in Korea.
The dam was completed in 1984 and has a total storage
of about ninety six million tons of water. The water
quality is a-oligo/3-mesosaprobic and somewhat alkaline
(Table 1). In this study, the stations 6 and 7 are lo-
cated in the reservoir, the stations 1 to 5 in inflow

Accepted on Dec. 13, 1991
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Text-tigure 1. Sampling stations of Yungchun Dam
Reservoir and its tributaries.

streams of the reservoir and the station 8 in an outflow
stream (Text-fig. 1).

Methods

Collections for diatom analyses were made at eight
different stations including tributaries on July 31 in 1990.
Samples were collected from stones, 5 to 30 cm below
the water surface (Sta. 1-5,8) and from a buov which
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An Assessment of Water Quality by Epilithic Diatoms of
Tonghwa—ch’ on Water —system

Eun Hee Hong and Jun Chung
Department of Biology, College of Natural Science
Kyungpook National University Taegu 702—701, Korea

Abstract

The epilithic Diatoms were collected from 21 stations of the Tonghwa—ch’ 6n water system
at May, August and November in 1988. :

The assessment of the water system was carried out by New Diatom Community Index
(NDCI). The NDCI at each station along the water —system was calculated by the relative
frequency of each diatom taxon, and the pollution map was made of the plotting by NDCL

The River Pollution Index (RPI) was calculated to be 57.42 in May, 51.10 in August, 56.76
in November.

The total taxa of the epilit}iic diatoms in this study could be classified as 11 of tolerant
taxa, 64 of indifferent taxa and 97 of intolerant taxa.

#® W

weEey S FIAS BRETEY BEE Kolkwitze} Marsson(1902, 1908)°] KBS R
o BEAME KIE, f—FRKME K, o—PEKHE K Y BEKE KK2E ol 15
KAEHBRE AGT ol 80F] Akt

= % Richardson(1928) 2 Butcher(1932, 1946) = 5%l BEZA AmiEel FIF AT
w3l Aol EES T ole By Bl W3 P& FRozM BBH Fikl
etz %z AHe FASCEE KEY FEUL ET Aol 3l¢le= Liebmann
(1951) 7 Hawkes(1957)% HALMERE Hirste HREDHER A% £HRH R
Fikd BB ERMEY AAE TR

=3 Cholonky(1968) & #7|38%o] B & MK o &7 ERT Jskg oAl
2 #9112 & Palmer(1969)% #7289 fittko] B =& BMES B £< Bl o



KOREAN JOURNAL OF LIMNOLOGY
Vol. 24, No. 4, 251263 (1991)

HESY BRSO ASSRISN B AN Ha

48 M2 % 28 =
(A=eish Apod shetoieh A g ahah)

Seasonal Variation of Phytoplankton in Tokdong and
Pomun Lakes

Kim, Yong Jae, Han Soon Kim and Jun Chung
(Dept. of Biology, College of Natural Sci., Kyungpook National Univ.)

ABSTRACT

The purpose of this study was to investigate the phytoplankton composition and agal
biomass from Tokdong and Pomun lakes in Kyongju city, from May, 1989 to April, 1990.
The authors have examined 139 taxa of the phytoplankton from Tokdong and Pomun
lakes. These were composed of 5 classes, 10 orders, 3 suborders, 23 families, 50 genera,
110 species, 25 varieties and 4 forma. Agal biomass increased from 27 individuals/ml in
January to 140 individuals/m! in November, at Tokdong lake and from 19 individuals/
ml in January to 538 individuals/ml in August, at Pomun lake. Two peaks of chlorophyll
-a concentration were observed in the surface water of both lakes, one in September
and the other in February. Annual mean concentrations of chlorophyll-a were 4.6 ug/
land 9.9 g/l in the surface water of Tokdong and Pomun lakes. Trophic states of both
lakes were intermediate levels between oligotrohic and mesotrophic at Tokdong lake,
and between mesotrophic and eutrophic at Pomun lake as the quantity of chlorophyll
-a.

Key words: Phytoplankton, Tokdong and Pomun Lake, Agal biomass, Succession
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On the Fresh Water Algae in Dasa Water Treatment Plant

Kim, Han Soon, Boo Gyu Chang* and Jun Chung**
(Department of Biology, Graduate School of Kyungpook National University,
Department of Environmental Engineering, Graduate School of Dong A University**

and Department of Biology, College of Natural Science, Kyungpook National University)

ABSTRACT

The aim of this research was to investigate the fresh water algae in Dasa Water Treatment Plant,
Seoung Ju County, Kyungsang Book Do, from April to November 1989. The authors have examined
247 taxa of the phytoplankton from Dasa Water Treatment Plant. The 247 taxa were composed of
6 classes, 11 orders, 5 suborders, 22 families, 11 subfamilies, 72 genera, 184 species, 57 varieties and 6
forms. Among these, 1 genus, 3 species, 3 varieties are recorded for the first time in Korea. In this
study, 168 taxa, 121 taxa and 107 taxa was found in each site of intake pond, settling basin and

recurrence storage basin, respectively.

Key words; Fresh water algae, Dasa Water Treatment Plant
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T.]. HAN and JOANNA M. KAIN (Port Erin Marine Laboratory,
University of Liverpool)

Growth responses of early sporophytes of Laminaria hyperborea to light

The light regime in the unshaded upper part of the subtidal may not be
suitable for the growth of early sporophytes of L . hyperborea. In culture,
the minimum irradiance for the growth (as length) of young sporophytes
was between 0.1 and 1 pmol m=~s1 and the saturation occurred within the
range 30-60 pmol m~2s-1. Although the ability to tolerate high irradiance
developed at later stage, the initial growth seemed to be inhibited at 180
pmol m2s71.  Blue light of 65-70 pmol m2s1 as well as red light appears
to be inhibitory to the growth of the alga. Blue and red wavebands of
sunlight also cause higher mortality than does the green waveband. At
lower irradiances (5-15 pmol m-2s71), however, blue and green light allowed
a much higher growth rate than red light , suggesting the inefficiency of
the red waveband for the growth of this early stage of sporophytes. Young
sporophytes acclimated at 15-20 and 50 umol m2s! differed in their growth
responses to high irradiance.
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