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ABSTRACT

In order to clarify the microflora of the lower course of the Han River and the effect of
the marine water on the Han River, the study was carried out at Paldang, Kwangjang, Norya-
ngjin, and Haengju for 4 months (from May till September in 1965). The results obtained are
as follows:

1). Water temperature, transparency, light intensity, pH, silicate, and salinity were determined
as environmental conditions. 2). Samples collected from 4 stations were identified and classified
by Engler’s classification system. It resulted in 4 Phyla, 3 Classes, 13 Orders, 25 Families, 61
Genera, 155 Species, and 16 Varieties. The tolal numbers of phytoplanktons identified are 171.
Of the number, 106 species and 12 varieties were recorded in this paper for the first time.
3). A comparative ohservation on the distribtulon of marine phytoplanktons and salinity in the
Han River showed a fact that the Han Riber was biologically affected in the middle portion
between Norvangjin and Haengju by marine water. Furthermore, the salinity determined at
Haengjuduring a. day(at high tide, September 26, 1965) supported the above fact. 4). Four
species among the identified species are saprobic planktons and it is regarded as the forms
derived from Chunggyechon,
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Fig. 1. A map showing 4 stations of the sarpling areas.
1; Paldang . 2; Kwangjang
3; Noryangjin 4; Haengju
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Station  Month Temperature(°C) Rainfall(mm, pH Silicate
air water seoul Area) - - (ppm)
May 19.0—20.0  18.5—19.5 11.6 7.7—7.8 9.34
June 23.0—25.0 22.5—24.5 23.8 7.4—7.6 —
1 Aug. 26.5—28.0 23.5—25.0 319.4 7.3—17.5 16.325
Sept.  23.5—26.0  20°0—23.5 27.0 7.7—7.9 11.39
May 16.5—19.0 17.0—18.5 7.6—1.7 10. 62
June 24.0~-26.5  22.5—25.0 7.3—7.4 -
Ang. 25,5-28.0  23.5—25.5 7.1—7.3 16.71
2 Sept. 22.4~24.5  21.0—23.5 7.8—1.5 13.57
May 17.5—20.5 16.5—18.5 7.4—7.6 11.1
June 23.0—25.0 23.5—24.5 7.2—7.3 -
3 Aug, 25.0—27.5 23.5—25.5 6.9—7.1 16.99
Sept. 20.5—22.0 21.0—23.0 7.0—7.2 15.67
May 21.0—22.0 17.0—19.0 7.1-7.3 9.25
June 23.5—25.5 22.5—25.5 6.7—6.9 —
4 Aug, 25.0—27.0 23.0—25.5 6.9—7.0 15.95
_Sept. _ 21.0—22.5 21.0—23.0 6.9—7.1 14.48
Table . Transparency & Ligth intentencity.
Station Month Transparency P Lihgt Intensity, Depth in Meters
(1) 0 1 2 '3 Measured time\
May 2.6 107600 13980 9038 5380 13.00-13.30
1 June 1.1 107600 21520 10330 1614 12.50—13.30
Aug. 0.9 107600 6456 648 23 13.10—13.50
Sept. 2.5 107600 29052 13988 9038 13.00—13.30
May 2.6 107600 13988 7638 5380 - 11.50—12.30
2 June 1.2 107600 13988 6456 645 - 11.80—12.00
Aug. 1.0 107600 4304 648 36 11.20—12.10
Sept. 2.5 75320 16140 6456 2694 12.€0—13.00
May 1.8 107600 24748 9038 5380 14.30—15.00
June 1.5 107600 11836 1690 648 14.40-—15.20
3 Aung, 0.8 107600 1160 112 24 14.30—1510
Sept. 1.4 107600 21520 5380 667 14.50—-15.30
May 1.0 21520 — — - 13.00—13.30
4 June 0.8 107600 1614 97 1 13.20—14.00
Aug. 0.6 107600 541 45 — 13.30—14.00
Sept. 0.8 290562 51 — — 13.00—13.40
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Fig. 2. Salinity determined on the 4 Stations. Fig 3. Salinity determined at Haengju on Sept. 26, 1965.
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Table JI. Phytoplanton species identified from the lower course of the Han River, during 4 months. They are
classified by Engler’s Syllabus der pflanzenfamilien (1954). The unrecoded species are asterisked.

A LIST OF PHYTOPLANKTONS IN THE LOWER
COURSE OF THE HAN RIVER

Phylum Cyanophyta
Class Cyanophyceae

Order Chroococcales

Family Chroococcaceae
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# Chroococcus disperus (Krissp.) LEMMERMANN
Noryangjin, Kwangjang
* Microcystis incerta LEMMERMANN
Norangjin, Kwangjang, Paldang
* Aphanocapsa elachista W. et G. 5. Wesr
Kwangjang
* Aphanocapsa elachista W. et G.S, West var. conferta WesT
Norangjin
* Aphanothece nidulans RicuTer
Norangjin
* Merismopedia elegans A. Braun
Haengju
Merismopedia punctata Mever
Seoul (C&C 1957), Haengju
Coelosphaerium Kuetzinglanum NAEGELD
Kyunggi; Soho (Hap 1936), Haengju
Order Nostocinales
Family Oscillatoriaceae
Lyngbya birgei G.M. Smrrte
Seoul (C&C 1957), Noryangjin
Lyngbya contorta LEMMERMANN
Seoul (C&C 1957), Kwangjang
* QOscillatoria curvieeps C., A. Acarpn
Haengju, Kwangjang
* Qscillatoria tenuis C. A. Acarpn
Haengju, Norangijin
Family Nostocaceae
* Aphanizomenon ovalisporum Fortr
Haengju
* Anabaena flos-aquae (LyneevE) BRrEBISSON
Norangjin, Kwangjang, Paldang
* Anabaena menderi Huser-PesTaLozzr
Kwangjang
Anabaena spiroides Kigp. var. crassa LEMMERMANN
Seoul (C&C 1957), Paldang
* Nostoc linckia (Rora) Borner
Haengju, Noryangjin, Paldang
Family Rivulariaceae
* (Gloeotrichia echinulata (J.E. Smita) Ricnrer
Paldang
Phylum PYRROPHYTA
Class Dinophyceae
Subclass Dinoflagellatae
Order Peridiniales

Family Ceratiaceae
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Ceratiun hirundinella O. F. MuErrer
Kyunggi; Soho (Hap 1936), Hambuk; Daetaik (Uen 1941),
Noryangiin, Kwangjang, Paldang
Phylum CHRYSOPHYTA. |
Class Bacillariophyceae
Subclass Centricae
Order Discales
Family Coscinodiscaceae

Melosira distans (Euxr.) Kverzine

Seoul (C&C 1957), Haengju,

Hambuk; Ranam (Iwa 1935), Hamnam; Aubyun (Skv 1936), Haengju, Noryangjin, Kwangjang,

Paldang
Melosira granulata (Enr.) Ravrrs
Hamnam; Anbyun (Oxuv 1948), Haengju, Kwangjang

Melosira granulata (Emr.) Ravrrs var. angustissima MuEeLLER

Seoul; Chungryang-ri (Skv 1929), Noryangjin, Kwangjang, Paldang

# Melosira islandica O. F. MugLzEr
Kwangjang, Paldang

Melosira italica (Eur.) Kverzine

Kyunggi; Soho (Sky 1929) Hambulk; Chungchin (Oxv 1948), Kwangjang, Paldang

* Melosira undulata (Eur.) Kuerzine
Noryangjin

Melosira varians C. A. Agarom

Jhunnam; Bosung-river (U&Q 1935), Hamnam; Anbyun (Skv 1936),

Paldang
* (Coscinodiscus anguste-lineautus A. ScHMIDT
Haengju
Coscinodiscus asteromphalus ERrenBERG
Chungnam; Daeyado, Kyungnam; Dahdaipo (Kur 1943) Haengju
* Coscinodiscus Janischii A. Scamint
Haengju

Coscinodiscus lineatus Enrensere

Choongnam; Dacyado, Kyungnam; Dahdaipo (Kyr 1943), Haengju

* Coscinodiscus megalomma A. ScumipT
Haengju

* Coscinodiscus nitidus Grecory
Haengju

* Coscinodiscus nodulifer A. Scamipr
Haengju

* Coscinodiscus perforatus ErnrenBerc
Haengju

Coscinodiscus radiatus EHrENBERG

Pusan coast & South coast (Sxv 1931), Choongnam; Daeyado, Kyungnam;

(Kur 1943), Haengju, Noryangjin
* Coscinodiscus subconcavus Grunow

Haengju

12
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* Coscinodiscus wailesii Gran, & Ancsr.
Haengju
* Stephanodiscus astraea (Exr.) Geumow
Haengju
Stephanodiscus carconensis Grunow
Hamnam; Anbyun (Sxv 1936), Paldang
* Cyclotella bodanica Eurexsrt.
Haengju
Cyclotella comta (Egmr.) KuerziNG
Hambuk; Ranam (Iwa 1935), Kwangjang, Paldang
* Cyclotella Kuetzingiana TuwaITes
Noryangjin, Kwangjang
* Cyclotella operculata (C. A. Acarpn) Kuerzine
Noryangijin
* Cyclotella striata (Kverz.) Gruxow
Haengju, Noryangijin
Family Actinodiscaceae
* Arachnoidiscus Ehrenbergii Bariey
Haengju
# Arachnoidiscus ornatus (Bres.) Crev.
Haengiju
* Actinopytchus splendens (Smape.) Ravrs
Haengiju
Actinoptychus undulatus (Bam..) Rarrs
Daema Island Coast (Srv 19310, Haengju, Noryangiin
¥ Asterolampra Grevillel Warricu
Haengju
* Asteromphalus hepaticus (Bres.) Ravirs
Haengju
Family Eupodiscaceae
¥ Aclinocyclus Ehrenbergii Ravrs
Haengju
Order Biddulphiales
Family Chaetoceraceae
* Chaetoceros danicus CLEVE
Haengju
Family Biddulphiaceae
Ditylium Brightwellii Grunow
Choongnam; Daeyado (Kur 1943) Heangju
Triceratium favus EHRENBERG
Kyungnam; Dahdaipo (Kur 1943), Haengju
Biddulphia aurita (T.vnes.) Bremisson
Choongnam; Daeyado, Kyungnam; Dahdaipe (Kur 1943), Haengju
* Biddulphia thombus (Enr.) W. Smita
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Haengju
Subclass Pennatae

Order Araphidales

Family Fragilariaceae
* Rhabdonema adriaticum Kurrzine
Haengju
* Diatoma elongatum Acarpu
Haengju, Noryangjin
* Dialoma vulgare Bory
Noryangjin, Kwangjang, Paldang
# Dijatoma vulgare Bory var. producta Grunow
Kwangjang
#* Meridion circulare A¢arpr
Noryangjin
* Fragilaria capucina DeSMAZIERE
Paldang
Fragilaria construens (Eusr.) Grunow
Hamnam; Anbyun (Skv 1936), Hambuk; Chungjin (Oxv 1948), Noryangjin, Kwangjang, Paldang
* Fragilaria construens (Eur.) Grunow var. venter (Exr.) Grunow
Noryangjin, Paldang
% Fragilaria crotonensis KirTown

Noryangjin, Kwangjang, Paldang
* Fragilaria intermedia Grunow

Noryangjin, Kwangjang, Paldang

* Fragilaria oceanica CLEVE
Haengju

* Pragilaria striatula LynesyE
Haengju, Noryangjin
Fragilaria virescens RaLFs
Hamnam; Anbyun (Skv 1936), Hambuk; Chungjin (Oxu 1948, Haengju, Noryangijin
* Synedra acus (Kugerz.) var. radians (Kugrz.) Hustenr
Noryangjin, Kwangjang
* Synedra affinis Kuerzine
Haengju
* Synedra affinis (Kuerz.) var. faciculata (Kugrz.) Grunow
Kwangjang

* Synedra cyclopum BruTscHy
Haengju

* Synedra gaillonii (Bory) EHrENBERG
Haengiju
Synedra pulchella Kyerzine
Kyunggi; Soho (Skv 1929), Noryangjin
* Synedra tabulata (Acar.) Kuerzive
Haengju, Noryangjin
Synedra ulna (Nirz.) EHRENBERG
Seoul; Chungryang-ri (Skv 1929), Bosung-river, Chungchun-river, Osip-chun, Milyang-river,
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Sumchin-river, Chundoo-ke (U&O 1935), Hamnam; Anbyun (Skv 1936) Hambuk; Chungchin
(Oxvy 1948), Haengju, Noryangjin, Kwangjang, Paldang
Synedra ulna (Nitz.) Ewr. var. oxyrhynchus (Kuerz.) Van Heurcx
Chungchung-river (U&0O 1935), Haengju
Ceratoneis arcus Kuerzine
Chungchung-river (U&QO 1935), Noryangjin, Kwangjang
Thalassiothrix Fravenfeldii Gruwow
Daema Island Coast (Sgv 1931), Choongnam; Daeyado, Kyungnam; Dahdaipo (Kur 1943),
Haengju
Thalassiothriz longissima Creve & Grunow
Kyungnam; Dahdaipo (Kur 1943), Haengju, Noryangjin
Thalassiothrix nitzschicldes Gruvow
South Sea Coast & Daema Coast (Sgv 1931), Haengju
¥ Aslerionelia formosa HassaL
Kwangjang, Paldang
Order Raphidioidales
Family Eunotiaceae
# Eunotia arcus EHRENBERG
Paldang
* Eunotia varida HustepT
Noryangjin
Order Monoraphidales
Family Achnanthaceae

*

Cocconeis placentula (Emr.) var. euglypha (Enr.) Creve

Noryangjin

*

Achnanthes hungarica Grunow

Haengju

>

Achnanthes linearis W, Smire
Paldang

Achnanthes microcephala (Kuerzing)

i

Kwangjang
* Rhoicosphenia curvata (Kuerz.) Grunow
Noryangjin
Qrder Biraphidales
Family Navieulaceae
* Diploneis ovalis (Hiusg) Creve
Noryangjin
* Diploneis puella (Scaumany) CLEVE
Paldang
Frustulia rhomboides (Exr.) De Tony var. saxonica (Ras.) Dg Tony
Kyunggi; Soho (Swv 1929), Noryangjin
Pleurcsigma elongatum W. Smite
Choongnam; Daeyado, (Kyungnam; Dahdaipo (Kur 1943), Haengju
* Pleurosigma fasciola ExrenserG

Haengju, Paldang
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* (Gyrosigma acuminata (Kuerz.) RABENHORST
Noryangjin, Kwangjang, Paldang -
* Gyrosigma attenuatum (Kuverz.) RasexmORST
Haengju, Kwangjang, Paldang
* Gyrosigma Balticum (Enr.) RABENHORST
Haengju
¥ (Gyrosigma eximium (Tawarres) Bover
Haengju
* Stauroneis anceps EHRENBERG
Noryangjin, Kwangjang
Pinnularia borealis ErrewpErG
Kyunggi; Soho (Skv 1929), Hamnam; Anbyun (Sxv 1936), Haengju, Noryangjin, Paldang
Pinnularia gibba Enreneere
Hamnam; Anbyun (Sev 1936), Haengju, Noryangjin
* Pinnularia moralis Grunow
Noryangjin
# Pinpularia microstauron (Enr.) CLEVE
Noryangjin, Kwangjang
Pinnularia nobilis EHRENBERG
Hamnam; Anbyun (Skv 1936), Noryangjin
* Pinnularia nodosa EHRENBERG
Paldang
Pinnularia viridis (Nirz.) E=RENBERG
Seoul; Chungryang-ti (Skv 1929), Kyunggi; Soho (Skv 1929), Haengju, Noryangjin
* Pinnularia viridis (Nixz.) Emr. var. sudetica (Hise) HustepT
Haengju
Navicula bacillum EurENBERG
Kyunggi; Soho (Skv 1929), Haengju, Noryangjin, Kwangjang, Paldang
* Navicula cryptocephala Kuerzine
Noryangiin, Kwangjang, Paldang
* Navicula exigua (Grreor.) MUELLER
Noryangijin, Kwangjang, Paldang
* Navicula falasiensis Grunow
Haengju, Noryangijin, Kwangjang
* Navicula gracilis EHrENBERG
Noryangjin, Kwangjang
# Navicula oppugnata HusteDT
Noryangjin
* Navicula placentula (Exr.) Gruxow
Haengju, Noryangjin, Kwangjang
* Navicula pupula Kugrz. var. elliptica HusTeDT
Haengju
# Navicula radiosa Kugrzine
Haengju

16
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* Navieula thyncocephala Kverzine
Kwangjang
* Navieula saliparum Grunow
Haengju
Family Cymbellaceae
* Cymbella affinis Kuerzine
Noryangjin, Kwangjang
Cymbella aspera (Err.) Creve
Seoul; Chungryang-ri (Skv 1929), Kyunggi; Soho (Skv 1929), ‘Kwangjang
Cymbella cistula (Hemp.) Gruyow Hambuk;
Chungchin (Oxvu 1948), Hamnam; Anbyun (Skv 1939, Oxa 1952), Haengju
# Cymbella cistula (Hemp.) Grun. var. maculata (Hemp.) Grunow
Haengiju
* Cymbella Ehrenbergii Kuerzing
Noryangjin, Kwangjang, Paldang
Cymbella gracilis (Ras.) CLEvE
Seoul; Chungryang-ri (Skv 1929), Hamnam; Anbyun (Skv 1936), Haengju, Noryangjin
Cymbella lanceolata (Egr.) Van Hreurck
Seoul; Chungryang-ri (Skv 1929), Kyunggi; Soho (Skv 1929), Hambuk; Chungchin (Oxu 1948),
Kwangjang
Cymbella naviculiformis AugrwaLD
Seoul; Chungryang-ri (Skv 1929), Kyunggi; Soho (Sxv 1929), Kwangjang
* Cymbella parva (W. Smith) Creve
Haengiju, Noryangjin, Kwangjang
# Cymbella obtusiuscula (Kuerz.) Grunow
Kwangjang
Cymbella tumida (Bres.) Vax Heurck
Seoul; Chungryang-ri (Sgv 1929), Hamnam; Anbyun (Sgv 1936), Hambuk; Chungchin (Oxu
1948), Noryangijin
Cymbella turgida (Grzcory) CLeve
Hamnam; Anbyun (Skv 1929), Hambuk; Chungchin (Oxu 1948), Norvangjin, Paldang
Cymbella ventricosa Kuerzing
Seoul; Chungryang-ri (Skv 1929), Hamnam; Anbyun (Skv 1936), Noryangjin Kwangjang,
Paldang
* Amphora normani RABENHORST
Kwangjang
* Amphora ovalis Kuerzing
Noryangjin, Kwangjang, Paldang
Gomphonema augur EHRENBERG
Seoul; Chungryang-ri (Skv 1929), Kyunggi; Soho (Skv 1929), Hamnam; Anbyun (Skv 1936).
Kwangjang '

Gomphonema constrictum EnreNBERG
Seoul; Chungryang-ri (Sxv 1929), Kyunggi; Soho (Sxv 1929), Hampam; Anbyun (Sxv 1936),
Hambuk; Chungchin (Oxu 1948), Kwangjang, Paldang

17



58 A E g A

Gomphonema gracilis Enrensere
Hamnam; Anbyun (Sgv 1936), Hambuk; Chungchin (Oxv 1948), Paldang
#* Gomphonema longiceps EnrenpERG
Noryangijin
* Gomphonema olivaceum (Lywesye) Kuerzivg
Notyangjin, Kwangjang, Paldang
Gomphonema sphaerophorum Esrensere
Seoul; Chungryang-ri (8xv 1929), Kyunggi; Soho (Szv 1929), vaangjaﬁg
Family Epithemiaceae :

%

Epithemia zebra (Emr.) Kurrzine
Noryangjin’
Family Nitzschiaceae
Hantzschia amphioxys (Enr.) Grunow

Kwangjang

e

Nitzschia amphibia (Kugrz.) Grumow

Noryangjin, Paldang

L

Nitzachia commutata Grunow
Noryangjin
Nitzschia gracilis Hanrzscn
Haengju
Nitzschia Kuetzingiana Hirse
Hamnam; Anbyun (Skv 1936), Kwangjang

*

Nitzschia linearis W. Swmith
Kwangjang
Nitzschia palea (Kuzrz.) W. Sivth
Hamnam; Anbyun (Skv 1936), Noryangjang, Paldang

L3

Nitzschia ricta Hanrzsca
Noryangjin, Kwangjang
# Nitzschia scalaris W. Smirs
Kwangjang
* Nitzschia spectabilis (Rmr.) Rarrs
Haengju
# Nitzschiatry blioneall (Hantz.) var. victoriae Gruxow

Paldang

*®

" Nitzschia vermicularis (Kuerz.) Grunow

Kwangjang

Nitzschia vitrea NorMmanw
Haengijn

Family Surirellaceae

*

Cymatopleura solea (Bres.) W. Smita
Noryangjin, Kwangjang, Paldang
= Cymatopleura solea (Bres.) W. Smrrk var. regula (Emr.) Gruxow
Kwangjang
* Surirella biseriata BrepIsson

Haengju

18
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* Surirella elegans ExnrENeERG

Noryangjin

# Burirella linearis W. Smits
Noryangjin, Kwangjang

Sutirella robusta Exgrensere

Kwangjang

Surirella robusta Emr. var. splendida (Enr.) Van Heurck
Haengju, Noryangjin, Kwangjang, Paldang

* Surirella tenera Grecory
Haengju

Phylum CHLOROPHYTA
Order Chloracoccales

Family Chlorellaceae
Subfamily Gloenkinieae

* Micratinum pusillum Fresentus
Haengju, Noryangjin
Family Selenastraceae

* Ankistrodesmus faleatus (Corpa) Rarrs var. mirabilis (West & West) G. S. Wesr

Haengju
Family Hydrodictyaceae
Pediastrum duplex Mevey
Noryangjin, Paldang
Family Coelastraceae
* Coelastrum cambricum ArcHrr
Kwangjang, Paldang
Order Chaetophorales
Family Chaetophoraceae
Subfamily Chaetophoreae
Stigeoclonium lubricum (Drrwyn) Kuerzine Seoul (C&C 1957),
Paldang
Order Conjugatae
Family Zygnemataceae
* Spirogira inflata (Vavcaer) Kuerzine
Haengju, Noryangjin
* Bpirogira seriformis (Rotr) Kustzma
Haengju, Noryangjin
Order Desmidiinales
Family Desmidiaceae
Subfamily Cosmariea.
Micrasteries foliaceae Barey
Mt. Kumchung (Oxv 1952), Haengju, Noryangjin
* Desmidium aptogonum. Brepisson

Kwangjang

The abbreviations used in this list are as [ollows:
C&C; Y. H. Chung & Y.K. Chang Hap; Y. Hada

Skv;  Skvortzow, B. 'W. Twa: Y. Iwahashi
U&O:; S. Uepo & Y. Okada Oxv; H. Qkuno

19
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Table IV. The habitat of each species recorded in this papers. The Roman numerals show .sampling stations.

NAME OF SPECIES

.HABITAT

M

F—B

B—M

F-B-M

Achnanthes hungarica
Achnanthes linearis
Achpanthes microcephale
Actinocyclus Ehrenbergii
Actinoptychus splendens
Actinoptychus undulatus
Amphora normani

Amphora ovalis

Anabaena flos-aquae
Anabaena menderi

Anabaena spiroides
Ankistrodesmus falcatus var. mirabilis
Aphanizomenon ovalisporum
Aphanocapsa elachista
Aphanocapsa elachista var. conferta
Aphanothece nidulans
Arachnoidiscus Ehrenbergi
Arachnoidiscus ornatus
Asterionella formosa
Asterolampra Grevillel
Asteromphalus hepaticus
Biddulphia aurita

Biddulphia rhombus
Ceratium hirundinella
Ceratoneis arcus

Chaetoceros danicus
Chroococcus dispersus
Cocconeis placentula var. euglypha
Coelosphaerium Kuetzingianum
Coelastrum cambricom
Coscinodiscus anguste-lincatus
Coscinodiscus asteromphalus
Coscinodiscus Janischii
Coscinodiscus lineatus
Coscinodiscus megalomma
Coscinodiscus nitidus
Coscinodiscus nodulifer
Coscinodiscus perforatus
Coscinodiscus radiatus
Coscinodiseus subconcavus
Coscinodiscus wailesii
Cyclotella bodanica
Cyclotella comta
Cyclotella-Kittzingiana
Cyclotella operculata
Cyclotella striata
Cymatopleura solea

Cymbella aspera

— —t
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NAME OF SPECIES

HABITAT

B M F—B

B—M

F-B-M

Cymbella affinis

Cymbella cistula

Cymbella cistula var. maculata
Cymbella Ehrenbergii
Cymbella gracilis

Cymbella lanceolata

Cymbella naviculiformis -
Cymbella obtusiuscula
Cymbella parva

Cymatopleura solea var. regula
Cyvmbella tumida

Cymbella turgida

Cymbella ventricosa
Desmidium aptogonum
Diatoma elongatum

Diatoma vulgare

Diatoma vulgare var, producta
Diploneis ovalis

Diploneis puella

Ditylium Brightwellii
Epithemia zebra

Eunotia arcus

Eunotia varida

Fragilaria capucina

,_<
= =
===

— = =
= |
Est;:n:l::E

—_
=F=
=

F—

== — N

Fragilaria
Fragilaria
Fragilaria
Fragilaria
Fragilaria
Fragilaria

construens

construens var. venter
crotonensis

intermedia

oceanica

striatula

— —
= o=
=e

Fragilaria virescens

Frustulia rhomboides var. saxonica
Gloeotrichia echinulata
Gomphonema augur

Gomphonema constrictum
Gomphonema gracile
Gomphonema longiceps var. subelavata
Gomphonema olivaceum
Gemphonema sphaerophorum
Gyrosigma acuminata

Gyrosigma attenuatum

Gyrosigma balticum

Gyrosigma eximium

Hantachia amphioxys

Lynghya birgei

Lyngbya contorta

Melosira distans

Melosire granulata

Melosira granulata var. angustissima
Melosira islandica

Melosira italica

—
o e = B —
=

—
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=HEEEE =
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NAME OF SPECIES

HABITAT

B

M

F—B

B—M

F-B-M

Melosira undulata
Melosira varians
Meridion circulare
Merismopedia elegans
Merismopedia punctata
Micractinium pusillum
Micrasterias foliacea
Microcystis incerta
Navicula bacillam
Navicula cryptocephala
Navicula exigua
Navicula falaisiensis
Navicula gracilis
Navicula oppugnata
Navicula placentula
Navicula pupula var. elliptica
Navicula radiosa
Navieula rhyncocephala
Navicula salinarum
Nitzschia amphibia
Nitzschia eommutata
Nitzschia gracilis
Nitzschia Kiitzingiana
Nitzschia linearis
Nitzschia palea
Nitzschia ricta
Nitzschia scalaris
Nitzschia spectabilis

Nitzschia tryblionella var. victoriae

Nitzschia vermicularis
Nitzschia vitrea

Nostoe linckia
Qscillatoria curviceps
Oscillateria tenuis
Pediastrum duplex
Pinnularia gibba
Pinnularia borealis
Pinnularia microstauron
Pinnularia moralis
Pinnularia nobilis
Pinnularia nodosa
Pinnulania viridis
Pinnularia viridis var. sudetica
Pleurosigma elongatum
Pleurosigma fasciola
Rhabdonema adriaticum
Rhoicosphenia curvata
Spirogyra inflata
Spirogyra setiformis
Stauronels anceps
Stephanodiscus astraca
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" HABITAT
NAME OF SPECIES e :
F B M F—B B-—M F-B-M
Stephanodiscus carconensis I
Stigeoclonium lubricum I
Surirella biseriata v
Surirella elegans I
Surirella linearis Iu
Surirella robusta il
Surirella robusta var. splendida ITHW
Surirella tenera R\
Synedra acus var. radians 1 )
Synedra affinis N
Synedra affinis var. fasciculata I
Synedra cyclopum -
Synedra Gaillonii W
Synedra pulchella
Synedra tabulata BN
Synedra ulna JIHW
Synedra ulna var. oxyrhynchus N
Thalassiothrix Frauenfeldii 1
Thalassiothrixz longissima )
Thalassiothrix nitzechioides v
Triceratium favus W

F: Fresh water
B; Brackish water

M; Marine water

sw 171 EEC WEte FEle HEbd

N

¥ —B; Fresh & Brackish water
B—M; Bracldsh &Marine water

F-B-M; Fresh, Brackish, & Marine. water
MEHS »wulFig. 4) HOEBEHRLYFT] 2y

83.6% = 73 wam )

Fig. 4. Queantitative distribution of phytoplanktons by phylum (%).

A comparative total nembher is shown by the diameter,

Aj; Chrysophyta,
C; Chlorophyta,

23

B; Cyanophyta,
D; Pyrrophyta
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2] BEEHFTL D 10.5%, 122 MEEWM 5.3%, ¥ BHEREN 0.9%] el BRA= 23 (Fig. 5)
Aad A2E Tz Wd &+ MEE mmsks e Rmsta g

STATION.
H AN

NUMBER OF SPECIES.

Fig. 5 The Quantitative analysis of phytoplanktons by hahitat,

D Fresh water m Fresh & Brackish water

Brackish & Marine water . - Marine water
@ Brackish water ﬁ Fresh, Brackish & Marine water

Table IV of] 4 plankion ¢ Z=¥EEl sl ML SHS Lob3 #WierEl plankton 33 B4 1#0], 282 iR
K B HEEEQ 3ER L] S€ ERBAAR BEHIS Loz HAE BIF FMAR REd el ol
Bl ;Eii'f J::i‘f]- WA rre] AlERe) ik EEdets ol: yLem MASE ¥k wekd EEet plankton o] &
&S A B4 gl Aold whEhA EITY gelA K E=E AHBEY Bl BRES: FENAbelS] BE
742 ]7‘] “'} wime e Tt ek

A4 BHEH 171 o] 4] Cocconeis placentular var. epglypha = ##%&7o] 4, Melosira varians & 7WMHE Bt
3t 3 il A, =¥ a2 Micractinium pusillum & QOscillatoria tenuis = ISR E S 2 A=l T8 b o2 4
B =T 2EHY Hije] 3 Fd4] f&igele Aoz FENSd K Hie HR: A" olAL BT
THKES BHmEYS g4 =4 Bk 2 ol

¥ g

& HES BT TR microflora 9 #E/kel #HE= v S48 FEY BEE M o 1966F 5 A4 9
A7 4 FAM KBS o-&d 4 plankton & HRoz ZiFsder dd 22 AR 4+

1. ZEfEge =4 KE, pH, BEAE, X, Silicate ¥ BARS BaEsksl+

2, 418 M)A R HEE ATl 1954 g8 Engler o] SR KB SES EFE HIAAY Wik
plankton ¢ B~} 4P1, 3/, 13 B, 25 ®ldl FEE L 61 H, 1557, 168Ee = & 171 HEY-S 3=, oF
REO106 7, 12 &4 118 FliEE ARadl A FESo] A% kst

3. #$iffE phytoplankton o P o 29| EEAT KRS BAE B WMAA KEE L AS SR 13 Ee
A8 WER BSEE MRZESY e Rk &I 9Bl o] FMY BRIl AR FA = HR
£+ ¢ 5 g

4, BT TR A P8R 171 MES 47 & K plankton o 2 o) = FHANIW KT BHe] HES BN
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ILLUSTRATIONS

Plate 1

PLATE I

I
Chroococcus dispersus (Kerssp.) LEMERMANN

. Microcystis incerta LEMERMANN

. Aphanocapsa elachisia W, et G. S. Wesr

Aphanocapsa elachista var, conferta West
Aphanothece nidulans Rrcerer
Merismopedia elegans A. Braun
Oscillatoria curviceps C. A. AcaroH
Oscillatoria tepuis C. A. Acarpr
Aphanizomenon ovalisporum Form
Anahaena flos-aquae (Iyneeyr) Bresisson
Anabacna menderi Huper-PesTaLOZZI
Gloeotrichia echinulata (J.E. Smitn) RicaTer
Nostoc linckia (Rotua) Borwer

Melosira islandica O. F. MuzLLEr
Melosira undulata (Exr.) Kurrzixe
Coscinodiscus anguste-lineatus A, ScumipT

Coscinodiscus Janischii A. ScumipT
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Fig. 1

Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.
Fig. 7.
Fig. g
Fig. 0.
Fig. 10.
Fig. 11.

PLATE II

. Coscinodiscus megalomma A. ScmminT

Coscinodiscus nitidus GrecorY

Coscinodiscus nodulifer A. Scumior
Coscinodiscus subconcavus Grunow
Coscinodiscus wailesii Gran & Awast.
Stephanodiscus astraea (Hur.) GruNow
Cyclotella bodanica EuLensT.

Cyclotella Kiitzingiana Tawarres

Cyclotella operculata (C.A. Acazor) Kurrzivg
Cyclotella striata (Kurrz.) Grunow

Asterolampra Grevillei Warricy
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Plate I

PLATE 111

. Asteromphalus hepaticus (Bres.) Ravrs
. Chaetoceros danicus Creve

. Biddulphia rhombus (Egr.) W. Smrry
. Diatoma clongatum Acarpm

. Diatoma vulgare Bory

- Diatoma vulgare var. producta Grunow

Meridion circulare Acazpu
Fragilaria capucina Desm Sumazicrs

Fragilaria construens var. venter (Eur.) Grunow

. Fragilaria crotonensis Kirron

. Fragilaria intermedia Guunow

. Fragilaria oceanic Creve

. Fragilaria striatula Lywcrys

. Synedra acus var. radians (Kuerz.) Hustspt.
. Synedra affinis Kuerzine -

. Synedra affinis var. fasciculata (Kuzrz.) Grunow
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Plate [V

PLATE IV

. 8ynedra cyclopum Brurscuy

. Synedra Gaillonii (Bory) Eurenpire

. Synedra tabulata (Acazor) Kurrzine

. Eunotia arcus ErrENBERG

. Eunotia varida HustenT

. Cocconeis placentula var. euglypha (Exr.) CLevs
. Achnanthes linearis W, Smrta

. Achnanthes microcephale Kusrzing

. Rhoicosphenia curvata (Kuerzine) Grunow

. Diplonels ovalis (Hise) Creve

. 11.

. Frustulia rhomboildes var. saxonica (Enr.) D

Diploneis puella (Scuumann) Creve

Tont

. Pleurcsigma fasciola: ExrENEERG

. Gyrosigma acuminata (Kuerz.) RaABENHORST -
. Gyrosigma attenuatum (Kugrz.) RABENHQRS'IT
. Gyrosigma balticum (EHR.) RABENHORST

. Gyrosigma eximium (Trwaites) Boyver _

. Stauroneis anceps EnrENBERG

. Pinnularia moralis Grunow
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Fig.
Fig,
Fig.
Fig.
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Fig.
Fig.
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PLATE V

. Pinnularia microstauron (Eur.) CLEVE’

. Pinnularia nodosa’ EHRENBERG

Pinnulatia viridis var: sudetica (Hirse) HustepT

. Navicula cryptocephala Kuerzing

. Navicula exigua (Grecowy) MuUrLLER
. Navicula falaisiensis’ Gruwow’

. Navicula gracilis Eurensere

. Navicula oppugnata HirstepT'

. Navicula’ placentula CE}{'}_;.‘) Grunow”
10. N
11.
12.
13.
14.
15.
16.
17.
18.

Navicula: pupula’var. elliptica’ HusTEbT"
Navicula radiosa Kverzing

Navicula rhyncocephala® Kuerzing’

Navicula saltmarum Grinow

Cymbella " affinis Kuerzine

Cymbélla cistula var. mhcﬁlata“(H:szi".') 'Grinow
Cytubella’ Bhrenbergii' Kuirzni

Cymbella péi‘ifa:(WL SwiTe) CLeve’

Cymbella obtusiuscula (Kuerz.) Bkunow
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Plate VI

PLATE VI

. Amphora normani RasexsORST

. Amphora ovalis Kverzine

. Gomphonema longiceps var. subelavata Grunow
. Gomphonema olivaceum (Lyxeeve) Kuprzmné
. EPithemia zebra (Emr)) Kuerzive

. Hantschia amphioxys (Eur.) Grunow

. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia
. Nitzschia

. Cymatopleura solea var. regula (Bugr.) Grunow

amphibia (Kverzivg) Growow
commiufata” GruNow

gracilis Hawrzscy

linearis W. Smirn

ricta Hawrzsca-

scalaris W. Smrta

tryblionella var. vietoriae Grovow
vermicularis (Kverzing) Gronow

vitrea NORMANN

. Nitzschia spectabilis (Esr.) Rarrs
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Plate v

PLATE VII

. Surirella biseriata Brepisson

. Surirella elegans ErreNBERG
. Surirella linearis W. Smita
. Surirella robusta EureneEre
. Surirella tenera Grecory

. Micractinium pusillum Fresenius

. Ankistrodesmus falcatus var. mirabilis (West &

West) G. S. West

. Pediastrum duplex Mryen

. Coelastrum cambricum Arcuer
. 10.
.11,
.12,

Spirogyra inflata (Vavcrer) Kverzive

Spirogyra setiformis (Rorr) Kuerzine

Desmidium aptogonum Bresisson
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JPI ata VI |

Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8.
Fig. o.
Fig. 10.

PLATE VIII

. Actinoptychus splendendgns (Suape.) Rairs
. Arachnoidiscus Ehrenbergii BAIL-

. Arachnoidiscus ornatus (Bres.) Grrv

. Actinocyclus Ebrenbergii Ravrrs

. Coscinodiscus perforatus EHm:NBEgG

. Coscinodiscus asterompha}lus Enrenper

. Surirella robusta var. splendida (Exr.) Van

Heurcx
Asterionella formosa HassaLL
Cymatopleura (Brepissor) W. Smira

Rhabdonema adriaticum Kverzing



