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    Intreduction

    Lake Abashiri is located in the northeast of Hokkaido afid connected with the

Sea of Okhotsk by Rlver Lower Abashirii' with the !ength of 7km. This lake
is eutrophic and had been investigated on the various aspects of the fishery (Tokui

& Kawai, 1967).

    Until now total 58 phytoplankton taxa were identified by the previous authors

in Lake Abashiri (Motoda & Ishida, 1948; Hirose, 1950; Motoda, 1950; Kurohagi

& Kuroda, 1965; Tsuda et al., 1966; Kuyohagi, 1970). Recently the water bloom

of the blue-green algae caused trouble in fishery of the iake (Kuroda, 1977), and

the detaiied water ana}ysis was made (Aoi et al., 1978). The present writer with

Aoi & Kurogi (1980) reported on the seasonal change of domlnant phytoplanktoR

and the environmental factors of this lake from 1978 to 1979. This paper enu-

merates all species collected during 1978 to 1979 and describes their seasonal occur-

rence and morphological characters.

    Methods
            '
    Phytoplankton samples weye takeR once or twice a month from May in 1978

to September in 1979, except the freezlng season. Three stations were visited

periodically. St. 1 was located near the mottth of River Upper Abashiri, St. 2

was in the center of the Lake and St. 3 was near the entrance of River Lower

Abashiri (Fig. 1). Samples were obtained by making vertical and horizoRtal hauls

with a plankton net (NXXX 25). Diatoms were burned and fixed with Moun-
tmedia (Wako-jyunyaku-1<ogyo Co., Ltd.).

        ･.,....-........ .,..-...., ....ww..um Receivecl 27 Aug. 1982
 1982 tETi 8 rt 27 EI ffY.ll

 1) River Abashiri is divided into two portions by Lake Abashiri. In this Study, River Upper

    Abashiri means the inflow]lto the Lal<e and River Lewer Abashiri does the outflow from

    the Lal<e.
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    Periphytic algae were collected only once on July 26 in 1979 (St. 4 iR Fig. 1).

    All samples were investigated under the light microscope. Primary taxonomic

references used for algal identification were Geitler (1932), Hirose & Yamagishi ed.

(1977), E[uber-Pestalozzi (1938), Hustedt (1930), Patrick & Reimer (1966, 1975),

Prescott (1951) and Uherkovich (1966).

    Results

    Total 189 taxa of phytoplankton were identified by this study, including Cya-

nophyceae 9, Chrysophyceae 1, Bacillariophyceae 161 and Chlorophyceae 18. Com-

pared with the investgations of the previous authors, newly found phytoplankton

in Lake Abashiri were Cyanophyceae 7, Chrysophyceae 1, Baclllariophyceae 154,

Chlorophyceae 13 and total 175 taxa. In addition to these, three periphytlc algae

were identified, 1 Cyanophyceae and 2 Chlorophyceae.
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    The phytoplankton species occurred in the lake is listed on Table 1. The

bar in the table indicates the relative abundance of each species. The thicker

the bar is, the more abundant species is. The dotted line indicates that species

ls very rare.
    Morphological description of all the identified algae are described in the follow-

ing. According to Hirose & Yamaglshi ed. (1977), Hustedt (1930), Geitler (1923),

Patrick & Reimer (1966, 1975) and Prescott (1951), halophilous species were about

30% of all the species2'.

    Cyanephyeeae

1. Dactylococcopsis acicularis Lemmermann (Pl. I, fig. 1)

    Prescott, 1951, p. 464, Pl. 105-figs. 1, 2; Hirose & Yamagishi (ed.), 1977, p. 13.

Pl. 4-fig. 2.

    Cells solitaly, needle-like shaped with acute apices, straight or somewhat arched,

2-3ptm in diameter, 50-70ptm long, light bluegreen to pale green. E

2. Merismopedia glauca (Ehr.) Ntigeli (Pl. I, fig. 2)

    Huber-Pestalozzi, 1938, p. 16e , fig. 59; Prescott, 1951, p. 459, Pl. 101-figs. 2-4.

    Colony quadrangular plate of 16-64 cells. Cells ovoid to elliptlcal, 3-4ptm in

diameter, 4-5ptm long, brlght blue-green. E B.

3. Merismopedia tenuissima Lemmermann (Pl. I, fig. 3)

    Huber-Pestalozzi, 1938, p. I60, fig. 57; Prescott, 1951, p. 459, Pl. 100-fig. 17.

    Colony rectangular plate of 4, 8, 16, 32, 64 cells within a gelatinous envelope.

Cells minute ovoid to elliptical, 1.3-2 ptm in diameter, bltte-green to pale green. F, B.

4. th'crocystis sp. (Pl. I, fig. 4)

    Colony of numerous spherical cells sparsely and irregularly arranged within

mucilage. Cells spherical with pseudovacuoles, 2-3ptm in diameter. F.

5. Anabaena flos-aquae var. treleasi Bornet et Flahault (PI. I, fig. 5)

    Geitler, 1932, p. 891, fig. 571 c; Huber-Pestalozzi, l938, p. 214, fig. 134;

Prescott, 1951, p. 515. Pl. 120-fig. 134; Watanabe, M., 1971, p. 271, fig. 18.

    Trichomes contorted or coi]ed in a somewhat regular spiral, solitary or entangled

in a group. Cells ellipsoid to subcylindrical, about 4ptm in diameter, 4-10ptm

long. Heterocyst ellipsoid, 4-5ptm in diameter, 7-8 ptm long. Akinete cylindrical,

4ptm in diameter, ca. Ieptm long, very rare. F.

6. Anabaena .flos-aquae var. intermedia f. spiroides WoroRich (Pl. I, fig. 6)

    Huber-Pestalozzi, 1938, p. 241, fig. 131; Watanabe, M., 1971, p. 273, fig. 20.

    Trichome planktonic with thick gelatinous sheath, coiled in regular or irregular

spiral. Cells spherical to broadly ellipsoid, sometimes barrel-shaped with pseudo-

vacuoles, 4-6ptm in diameter. Heterocyst spherical, 6-7ptm in diameter. Akinete

2) Atthe

  rnarlne

end of the each description, F means fresh water algae, B does brackish and M does

algae.
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Table 1 Continued (2).
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1978
Table 1 Continued (3).
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Table 1 Contlnued <4).
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1978
Table 1 Continued (5).
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Table 1 Continued (6).
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Table 1 Continued (7).
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V W vr wn IIXI X M V 'VII W W wn wn IX
---Epithemiaadnata

E.turgida

---
-ww-- -

E.sorex --- ---- ---- ---- [ ----- -----

"-------Rhopalocliagibba --- ---"-
R.gibbava7:ventricosa ---- ---- ----

--

---- ---
R.gibberula

amphiox>,s ---- ----- ----
H.amphioinysva7:maJ'or ----- ---
H.elongata ----

Bacillariapa?"adoxa --- ----

Nitzschiatr),bionetla --- ----- ----- ---- ---
---N.trblbionellava7:tevidensis -M--- ----- ----- -

N.trorbionellava7:debilis

N.ciTcumsuta

-----

---- --- .

Npunclatavar.peragatli ---
Nitzschiairpiculaia --d ----

N.hungrica ---
N.dubia --- ------ ---- ----- -----

N.commutata ---
N.gracilis .---

t.N.sp.1 --- ---- .- ------bm ------

N.frttstulum -"-･ -"- ---
N.sp.2 --i--- ,--- ----

Ng

m
v
s.

g
:
g
o
R
en

m9.
g
.o
.

o:

;l

&.

o

<
9
vCm

Z
P

.N

6
gg



Table 1 Continued (8).
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Table 1 Continued (9).
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ellipsoid, near the heterocyst, sometimes adjoining, 8-10 ptm in diameter, 13-15 ptm

long. F.

7. Anabaena scheremetievi EIenkin (Pl. I, fig. 7)

    Prescott, 1951, p. 518, PL 117-figs. 11, 12; A. scheremetievi var. recta f.

ovaspora in Geitler, 1932, p. 880, fig. 561; in Watanabe, M., 1971, p. 266, figs. 6, 7.

    Trichomes p}anktonic, straight with thin gelatinous sheath. Cells spherical or

barrel-shaped with pseudovacuoles, 8-9ptm in diameter, 5-10ptm long. Heterocyst

spherical, 8-10 ptm in diameter. AkiRete spherical to elliptical with acute ends, not

adjacent to the heterocyst, 13-17ptm in diameter, 15-20ptm long, rare. F.

8. Anabaena sp.

    Trichome closely coiled in an irregular spira}. Cells spherical witlt pseudova-

cuoles, 6-8ptm in diameter. Heterocyst splterical, about 8ptm in diameter.

Akinete not to be seen.

9. Marsoniella elagans (Roth) Agardh (Pl. I, fig. 9)

    Geitler, 1932, p. 247, fig. 120; Prescott, 1951, p. 471, Pl. 107-fig. 12.

    Colony of 6-16 pyriform cells arranged in radiate with their narrow ends

directed outward. Cells 2-3ptm ln diameter, 5-6ptm Iong, pale green. F.

10. Calothrix sp. (Pl. XIX, fig. 2)

    Filaments clustered to form stellate and compact tufts, forming dark green
patches on submerged rock or stone surfaces, with false branched from the midre-
glon. Trichomes gradually tapering from the base. Vegetative cells 4-7ptm in
diameter at the base, 2-4ptm long, sometimes constricted at the cross wall, light

blue-green to b}ue-green. Heterocyst 5-6ptm in diameter, basal, ellipsoid to hemi-

sphericaL Sheath 8-10ptm in diameter at the base, colorless.

    Chrysophyceae

1. Dinobryon aylindrica Imhof (Pl. I, fig. 10)

    Prescott, 1951, p. 378, P}. 107-fig. 1; Hirose & Yamagishi (ed.), 1977, p. 191,

Pl. 66-fig. 8.

    Colony of conical Ioricas arranged in forked chains. Loricas smooth with

flaring mouth, irregularly tapering to a blunt base, swollen just above the cone-

shaped posterior portion and concave above the sweiling, about 10 ptm in diameter

at the mouth, 40-50ptm long. F.

    Bacillariophyceae

1. Melosira varians Agardh (Pl. II, fig. 1)

    Hustedt, 1930, p. 240, fig. 100.

    Cells cylindrical, united to form chains. Valves circuler with almost flattened

and hyaline surface. Without sulcus and spines. Numerous small plate-like chro-

matophores arranged around the cell wall. Auxospores almost globular. Diameter

10-30ptm. HeightlO-12ptm. F.
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 2. Melosira undulata (Ehr.) KUtzing (PI. II, fig. 2)

     Hustedt, 1930, p. 243, fig. 102.

     Cells cylindrical, united to form close chains. Valve surface punctate in radiat-

 ing dichotomous Iines with central hyaline area. Valve mantle thicker as it ap-

 proaches the suture. Glrdle surface punctate para}lel to the pervalver axis. Diame-

ter ca. 50ptm. Height ca. 20ptm. F.

 3. Melosira granulata (Ehr.) Ralfs (Pl. II, fig. 3)

     Hustedt, 1930, p. 248, fig. 104.

     Cells cylindrical, united to form close chains. Girdle surface with coarse gran-

ules, arranged in longitudinal lines, 8-9 in 10 ptm. With clear sulcus, pseudosulcus

and spines. Diameter ca. IOptm. Height 15-20gem. F, eutrophlc.

4. Melosira ambigua (Grun.) Mtt11er

    Hustedt, 1930, p. 256, fig. 108.

    Cells cylindrieal, united to form chains, with distinct sulcus. Girdle surface

punctate in spiral lines, ca. 20 in 10ptm. Puncta ca. 20 in 10ptm. Diameter

3-5 ptm, hight 15-20 ptm.

5. Melosira italica (Ehr.) Ktttzing (P}. II, fig. 5)

    Hustedt, i930, p. 257, fig. 109.

    Ce]ls cylindrical, united to form chains, with clear sulcus, pseudosulcus and

short spines. Girdle surface punctate with small granules. Dlameter 10-20ptm.

Height10-15ptm. F.

6. Melosira distans var. aipigena Grunow (Pl. II, fig. 6)

    Hustedt, 1930, p. 263, fig. IIOg.

    Cells drum shaped, united to form short chains, with deep sulcus, marginal

shortspines. Diameter4-5ptm. Height3-5ptm. E

7. Thalassiosira sp. (Pl. II, fig. 7)

    Cells discoid, rectangular iR girdle view, circular and slightly convex in valve

view. Valve surface punctate with areolate structure in curved iines. Margine of

the vaive furnished with a ring of spines. Cells uBited by central mucilage filament.

Diameter 18-25ptm. Height 10-15ptm.

8. (lyclotella menaghiniana Ktttzing (Pl. II, fig. 8)

    Hustedt, 1930, p. 341, fig. 174.

    Cells solitary, sometimes uRited in short chains, discoid, undulate in girdle

view. Valve circular, middle area almost smooth, marginal area striate, striae 8-9

in iOpm. Diameter 18-22ptm. E

9. dyclotella glonzerata Bachmann (Pl. II, fig. 9)

    Hustedt, 1930, p. 362, fig. 189.

    Cells very small, drum shaped, united to form loese chains, somewhat undulate

in girdle view. Va]ve circular, middle area smooth or punctate, marginal area
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striate. Diameter 3-7ptm. F.

 IO. SZephanodiscus hant2schii Grunow (Pl. II, fig. 10)

    Hustedt, 1930, p. 370, fig. 194. ･
    Cells discoid, solitary or united to form short chalns. Valve surface furnished

with radiating rows of small puncta, somewhat irregularly at the center, with

marginal spines. Diameter 6-IOptm. F.

11. Coscinodiscus lacustris Grunow (Pl. III, fig. 1)

    Hustedt, 1930, p. 432, fig. 235.

    Cells solitary, drum shaped. Valve circular, undulate with marginal sma}l

spines. Puncta arranged in radiating rows, divided dichotomously. Diameter 25-

40ptm. M, B, F.

12. Closcinodiscus marginatus Ehrenberg (Pl. II, fig. 11)

    Hustedt, 1930, p. 416, fig. 223.

    Cells solitary, discoid. Valve circular with somewhat convex surface. Valve

covered with strong and }arge areo}ation. Areolae polygonai, arranged somewhat

irreguiarly radiated, central areolae 1.5-2 in 10 ptm, peripheral areoiae smaller, 3 in

10ptm. Without central hyaline area. Diameter 100-120ptm. M

13. Cbscinodiscecs asteromphalus Ehrenberg

    Hustedt, 1930, p. 452, fig. 250.

    Cells discoid, large, solitary. Valve circular, slightly convex. Valve surface

covered wlth areolation, iarge centrai rosette enclosing a small hyaBne area. Areolae

sub-hexagonal, arranged in radiating lines, 3-4 in 10gem. Diameter 120-140ptm.

M.

14. Actinopizychus undulatus (Bailey) Ralfs (Pl. III, fig. 2)

    cHeUiSisteg8'}itia9iy?'dPitsc4o7id5.' fig'ai2v6e4'di.ided in six sections, aiternateiy raised and

depressed. Sectors covered with sub-hexagonal areolae and fine puncta. There is

a small hexagonai hyaline area at the center of the valve. Diameter 60-80 ptm. M.

15. Actynocyclus ehrenhergi Ralfs (PI. III, fig. 3)

                                                                  '    Hustedt, 1930, p. 525, fig. 298.

    Cells solitary, discoid. Valve circu]ar convex. When viewed with a low power

objective, valve appears to be colored-blue, green, brown, pink, yeliow etc. Valve

surface covered with punctate, radiate striae. Valve surface divided into radial

compartment with varylng number of striae which parallel to the middle striae.

Puncta 7-9 in 10ptm. Diameter 50-100ptm. M.

16. Hbldrosera triquetra Woliich (Pl. IV, fig. 1)

    Kato, Kobayashi & Nagumo, 1977, p. 72, PL 1-fig. 14.

    Ce}ls }arge, solitary. Quadrangular aRd areolate in girdle view. In valve view,

valve appears to be composed of two triangles with the broadly rounded apices.
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Diameter ca. 100ym. B.

17. Terpsinoe americana (Bail.) Ralfs

    Hustedt, 1930, p. 900, fig. 541.

    Celis large, solitary. Rectangular in girdle view. Valve furnished with two

transverse costae and with three inflations. Finely punctate. Diameter 45-50ptm.

M.

18. Biclduiphia aurita (Lyngb.) Br6bisson et Godey (Pl. IV, fig. 2)

    Hustedt, 193e, p. 846, fig. 501.

    Cells irregularly quadrangular. Valve elliptical, slightly inflated at the center

with two long spines. From the angles of the valve arise conical horns. Puncta

arranged almost parallel to pervalver axis in girdle view. Diameter ca.120ptm. M.

19. Chaetoceros didymus Ehrenberg (Pi. XVII, fig. 1)

    Hustedt, 1930, p. 688, fig. 390

    Cells united to form straight chains. Valve surface slightly concave with a

prominant semicircular median inflation. From the angles of the valve arise two

elongated bristles (setae) which cross those of the neighbouring cells a short distance

beyond the cell margin. Diameter lO-12ptm. M.
20. Chaetoceros sp. (Pl. XVII, fig. 2)

    Cells united to form short curved chains. Cells elliptical in valve view, rectan-

guiar in girdle view with somewhat concave surface. Terminal bristle not different

from the others. Setae arise from the apices of the valve and appear to be bent

toward the same side of the chains, slender. Chromatophore plate-like, one or two.

Diameter 7-leptm. Pervalver axis 10-30ptm. M.

21. Tabellaria .fZbcculosa (Roth) Ktttzing (Pl. V, fig. 1)

    Knudson, I952, p. 421-440; Patrick & Reimer, 1966, p. 104, Pl, 1-figs. 4, 5;

Tabellaria f}?nestrata var. intermedia Grunow in Hustedt, 1931, p. 27, fig. 555.

    Cells rectangular with four or more septa in girdle view, united in zigzag fila-

ments. Rudimentary septa present. Valve liRear with median inflation, a little

greater than the apices. Apical infiation somewhat capitate. Pseudoraphe Rarrow.

Striae fine, 12-16 in 10ptm. Length 23-80ptm. Width of median infiation qbout

5ptm. F.

22. Diatoma wuigare Bory (Pl. V, fig. 2)

    Hustedt, 1931, p. 96, fig. 628

    Cells rectangular with intercalary bands in girdle view. Valve elliptical with

rounded or somewhat attenuated, rostrate apices. Coastae 6-8 in 10ptm. Length

ca. 50ptm, Breadth 8-10ptm. E

23. Diatoma elongatum (Lyngb.) Agardh (Pl. V, fig. 3)

    Hustedt, 1931, p. 99, fig. 629; CIeve-Euler, 1953, p. 22, fig. 330; Diatoma

tenue var. elongatum Lyngby in Patrick & Reimer, 1966, p. 109, Pl. 2-fig. 6.

    Cells linear, rectangular in girdle view, without intercalary bands. Valve linear
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with capitate apices. Pseudoraphe indistinct. Coastae 6-11 in leptm. Striae very

fine, almost indistinct. Cells formed zigzag filaments united by their ends to ferm

irregularly branching colonies. Colonies composed utmost 3,OOO-5,OOO cells. Many

small, discoid chromatophores contained. Length 15-8eptm, mgst]y 25-30ptm.

Breadth 2-4ptm. F, B.

24. Diatoma hiemale var. mesoclon (Ehr.) Grunow (Pl. V, fig. 4)

    Hustedt, 1931, p. 103, fig. 631.

    Cells rectangular with clear intercalary bands in girdle view. Valve elliptical,

somewhat rhombic. Costae 3-4 in 10ptm. Striae ca. 20 in 10ptm. Length ca.
15ptm. Breadth ca.6ptm. F.

25. Diatoma ancq2bs (Ehr.) Grunow

    Hustedt, 1931, p. 130, fig. 117.

    Valvelinear,constrictedtowardthecapitateends. Costae4-5in10ptm. Striae

17-20 in 10ym. Length ca. 35ptm. Breadth ca. 5ptm. E

26. Meridion cricular var. constricta (Ralfs) Van Heurck (Pl. V, fig. 5)

    Hustedt, 1931, p. 93, fig. 627 g, h.

    Cells wedge-shaped in girdle view. In valve view, tke broader apex capitate,

another rounded and somewhat rostrate. Costae 6-8 in 10 ptm. Length ca. 15 ptm.

F.

27. C27ratoneis arcus KUtzing (P}. V, fig. 6)

    Hustedt, 1930, p. 134, fig. 122; Hannaea arcus (Ehr.) Patrick in Patrick &

Reimer, 1966, p. 132, Pl. 4-fig. 20.

    Valve curved with convex dorsal margin and concave ventral margin, swolen

atthecenter. Apicesattenuate,capitate. Centralareaswollenonlyontheventral
side of the valve. Pseudoraphe narrow. Striae almost paralle}, 13-16 in 10ptm.

Length 40-50ptm. Breadth ca.6ptm. F.

28. Fragilaria construens (Ehr.) Grunow (PI. V, fig. 7)

    Hustedt, 1930, p. 156, fig. 67e a-c.

    Cells rectangular in girdle view. Valve strongly swoilen in the middle portion,

with rounded, slightly capitate apices. Pseudoraphe distinct, linear-lanceolate in

shape. Striae radiate ca. 13 in 10ptm. Length ca. 15ptm. Breadth ca. 7ptm. F.

29. ]F>Aagilaria brevistriata Grunow (Pi. V, fig. 12)

    Hustedt, i930, p. 145, fig. 151.

    Cells linear-rectangular in girdle view, unlted in band to form chains. Valve

linear to linear-lanceolate with rostrate ends. Pseudoraphe linear-lanceolate. Striae

marginal, slightly radiate, 13-14 in 10ym. Length 20-30ptm. Breadth ca. 7ptm, F.

30. F7-agilaria crotonensis Kitton (Pl. V, fig. 9)

    Hustedt, 1930, p. 137, fig. 125.

    Cells linear and swo]leR at the center in girdle view, attaehed in the middle
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portion to form filaments. Striae 15-16 in 10ptm. Length ca. 65ptm. E

31. F7-agilaria leptostauron (Ehr.) Hustedt (Pl. V, fig. 10)

    Patrick & Reimer, 1966, p. 124, Pl. 4; fig. 2; F. harrisonii W. Smith in

Hustedt, 1930, p. 139, fig. 132.

    Va]ve strongly swollen in the middie portioR with attenuated and rounded

apices. Pseudoraphe linear-laneeolate. Striae coarse, somewhat radiate, ca. 7 in 10

ptm. Length ca. 25ptm. Breadth in the middle of the valve ca. 12ptm. F.

32. F7agilaria construens var. venter (Ehr.) Grunow (Pl. V, fig. 11)

    Hustedt, 1930, p. 158, fig. 670 h-m.

    Cells rectangular in girdle view, united to form chains. Valve elliptical, broad-

lanceo}ate or rhomblc with rounded ends. Pseudoraphe lanceolate in shape. Striae

radiate,12-14in10ptm.Length10-20ptm.Breadth5-7ptm.F. -

33. F?-agigaria lapponica Grunow

    Hustedt, 1931, p. 170, fig. 678.

    Celis linear-rectangular in girdle view, united in band to form chains. Valve

Iinear to Ianceolate with rounded apices. Pseudoraphe Iarge, ]anceolate in shape.

Striae marginal, 6-8 in 10ptm. Length 10-20ptm. Breadth ca. 4ptm. F.

34. Fragilaria waeccheriae (Ktttz.) Peters (Pl. V, fig. 13)

    Patrick & Reimer, 1966, p. 120, Pl. 3-figs. 14, 15; Cleratoneis ancus var. recta

Cleve et KraBke in Kobayashi, 1965, p, 126, figs. 1-5.

    Cells in short or fairly Iong chains. Valve linear-lanceolate, slightly narrowed

toward the rostrate, rounded, sometimes capitate apices. Pseudoraphe narrow,

linear. Central area on only one slde of the valve, somewhat inflated. Striae

almost parallel, slightly shortened opposite the central area, 13-14 in 10 ptm. Length

25-90ptm. Breadth 4-6ym. F.

35. Asterionella gracillima (Hantz.) Heiberg (Pl. V, fig. 14)

    Hustedt, 1930, p. 147, fig. 157; A. formosa var. gracillima (Hantz.) Grunow

in Patrlck & Reimer, 1966, p. 160, Pl. 9-fig. 9.

    Valve linear with capitate ends which are more or less similar in size. Cells

forming star-shaped colonies. Striae fine, 22-25 in 10ptm. Length 50-90ptm.
Breadth 2-3ptm. F.

36. Etynedra ulna (Nitzsch.) Ehrenberg (Pl. V, fig. 15)

    Hustedt, 1930, p. 151, figs. 158, 159.

    Cel]s solitary, Iinear-rectangular ln girdle view, Valve linear, very gradually

attenuated to the rostrate ends. Striae distinct, parallel, 10-12 in 10ptm. Pseudo-

raphe narrow, linear. Central area almost square or somewhat elliptical. Length

110-400ptm. Breadth 5-6ptm. F, eutrophic.

37. kSlynedra inaequalis H. Kobayashi (Pl. V, fig. 16)

    Kabayashi, 1964, p. 67, Pl. 3-figs. 7, a-k.

    Valve linear-lanceolate to lanceolate with attenuated, rostrate apices. Striae
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distinct, parallel, 14-16 in 10 ptm. Pseudoraphe narrow, linear. Central area a}most

square or elliptical. Length 40-90ym. Breadth 7-8ptm. F.

38. ,SZynedra acus Ktttzing (Pl. V, fig. 17)

    Hustedt, 1930, p. 155, fig. 170.

    Ce]ls linear in girdle view. Valve linear-lanceolate, tapering to rouncled or

slightly capitate apices. Striae parallel, 12-16 iR iOptm. Pseudoraphe narrow,

}inear. Central area a little ]onger than broad. Length 90-160ptm. Breadth 4-5

ptm. F.

39. kStynedra ru7mpens Ktttzing (Pl. V, fig. 18)

    Hustedt, 1930, p. 156, fig. 179.

    Valve linear-lanceolate, undulated in the middle portion, attenuated toward the

ends. Aplces rostrate or somewhat capitate. Pseudoraphe narrow. Centra} area

rectangular, undulated. Striae 16-20 in 10ptm. Length 20-45ptm. Breadth 2-3

gem. F.

40. sSynedra rze7mpens var. fragilarioides Grunow (Pl. V, fig. 19)

    Patrick & Reimer, 1966, p. 144, P!. 6-fig. i.

    Valve linear, attenuated to £he rostrate apices. Pseudoraphe narrow. CeRtral
area }onger than broad, reaching both margin of the valve and sowewhat swollen.

Striae paral}el, ca. 13 in 10 ptm. Length 50-60 ptm. The number of striae is more

in this specimens than that of the textbook (10-12 in 10 ptm), but other is as same.

F.

41. ,Synedra tabulata (Ag.) Kiftzing (Pl. V, figs. 8, 20)

    Hustedt, 1932, p. 218, fig. 710 a-d.

    Cells in faR-shaped clusters. Valve linear-lanceolate, taperlng to capitate apices.

Striae marginal, 12-13 in IOptm. Pseudoraphe ceittral, }inear-lanceolate. Length

70-100ptm. Breadth 4-5ptm. F, B.

42. Stynedi`a Pulchella Ktttzing (Pl. V, fig. 21)

    Hustedt, 1930, p. 160, fig. 187.

    In glrdle view, linear rectangular, somewhat narrowed toward the ends. Valve

]inear-lanceolate with attenuated, rounded or slightly capitate apices. Striae dis-

tinctly punctate, parallel, 13-18 in 10ptm. Pseudoraphe narrow, ]inear. Central

area rectangular to elliptical, slightly swollen. Length 80-100 ptm. Breadth 6-7 ptm.

B.

43. Eunotia veneris (KUtz.) Mti11er (Pl. V, fig. 22)

    Hustedt, 1932, p. 300, fig. 766.

    Valve arcuate, narrowey at the ends than at the centey, with rounded apices.

VeRtral margin slightly concave or almost styaight, dorsa} margin convex. Terminal

nodu]es near the ends of the valve. Striae straight, alrnost perpendicular to ventral

margin, 13-15 in 10ptm. Length 20-55ptm. Breadth ca. 5ptm. F.
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44. Eunotia lunaris (Ehr.) Grunow (Pl. V, fig. 23)

    Husted£, 1932, p. 302, fig. 769.

    Valve arcuate with rounded apices. Dorsal aRd ventyal rriargin para}lel.

Terminal nodules small. Striae ca. 14 in 10ptm. Length ca. 90ptm. Breadth ca.

4ptm. F.

45. Eunotia praermpta var, bidens (W. Sm.) Grunow

    Hustedt, 1932, p. 281, figs. 747 i-m.

    Ventral margin slightly concave. Dorsal margin with two swellings. Ends of

the valve broadly rostrate and rounded. Termina] nodules on ventral margin at the

apices. Striae almost parallel, 10-12 iB 10ptm at the center, ca. 14 in 10ptm at

the ends. Length 40-50ptm. Breadth ca. 9ptm.

46. Cbcconeis placentula Ehrenberg

    Hustedt, 1930, p. 189, fig. 260.

    Valve elliptical. Raphe valve; axial area very narrow, central area small, striae

curved radiate, finely punctate, interrupted near the margin by a hyaliRe area.

Pseudoraphe valve; pseudoraphe linear, striae curved and radiate to the margin,

finely punctate, 21-23 in 10ptm. Length 15-30ptm. Breadth 9-16ptm. F.

47. thcconeis placentula var. euglypta (Ehr.) Cieve (Pl. VI, fig. 1, 2)

    Hustedt, 1930, p. 190, fig. 261.

    Valve elliptical. Striae on pseudoraphe valve interrupted by a few Iongitudinal

hyaline spaces which are linear and somewhat undulated. Striae radiate, coarser

than the type form, 18-19 iR 10ptm. Length 15-30ptm. Breadth 9-15ptm. F.

48. thcconeis diminuta Pantocsek (Pl. VI, fig. 3)

    Hustedt, 1930, p. 190, fig. 265.

    Valve el]iptical, pseudoraphe valve with linear-Ianceolate pseudoraphe. Striae

radiate, coarse dotted lines, 13-14 in 10ptm. Length 10-15ptm. Breadth ca.

8ptm. E

49. Clocconeis scutellum Ehrenberg (Pl. VI, fig. 5)

    Hustedt, 1930, p. 191, fig. 267; Hendey, 1964, p. 180, Pl. XXVII-fig. 8.

    Valve broadly elliptical. Pseudoraphe valve; pseudoraphe linear, coarse puncta

arranged iR transverse lines, 5-7 in 10gem. Raphe valve; raphe straight, axial

area vary narrow, central area small, striae fiRely punctate, radiate, 8-9 in 10ym.

Length 40-100ptm. Breadth 30-70ptm. M.

50. (llocconeis scutellum var. parva Grunow (Pl. VI, fig. 4)

    Hustedt, 1930, p. 192, fig. 268; Hendey, 1964, p. 180.

    Valve elliptica} or somewhat rhombic, small. Puncta on pseudoraphe valve 9-10

in 10ptm. Otherwise similer to the type form. Length 15-30ptm. Breadth 10-20

ptm. M.

                                                  '
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51. Achnanthes lanceolata Brebisson (P]. VI, fig. 6)

    Hustedt, 1930, p. 207, fig. 306a.

    Valve elllptical-lanceolate with broad, rounded ends. Pseudoraphe valve; pseu-

doraphe linear-lanceolate, interrupted centrally on one slde by a horseshoe-shaped

clear area, striae radiate. Raphe valve; raphe straight with narrow, }inear axial

area, central area broad, rectangular, striae radiate, at the center shorter. Striae

13-14 in 10ptm on both valve. Length 13-18ptm. Breadth 6-7ptm. E

52. Achnanthes lanceolate f. capitata MUIIer (Pl. VI, fig. 7)

    Hustedt, 1933, p. 410, fig. 863 g, h.

    Valve elliptical with protracted, rostrate aplces. Pseudoraphe lanceolate, other-

wise similer to the type foxm. Length 11-15ptm. Breadth 5-6ptm. F.

53. Achnanthes lanceolate var. elliptica Cleve (Pl. VI, fig. 8)

    Hustedt, 1930, p. 208, fig. 306 c.

    Valve elliptical. Striae radiate, 14-15 in 10ptm on both valve. Otherwise

similer to the type form. Length 8-13ptm. Breadth 5-7ptm. F.

54. Achnanthes percrgalli Brun et H6ribaud (P]. Vi, fig. 9)

    Hustedt, 1930, p. 207, fig. 300.

    Valve broadly el}iptica] with protracted, yostrate apices. Pseudoraphe va}ve with

lanceolate pseudoraphe, strlae radiate, 16-17 in 10ptm, interrupted on one side by

a horseshoe-shaped clear area. Length ca. 15ptm. Breadth ca. 8ptm. F.

55. Navicula seminulzcm Grunow (Pl. VI, fig. 10)

    Hus£edt, 1930, p. 272, fig. 443.

    Valve linear-elliptical with broadly rounded ends. Axial area narrow with a

stauroid central area, almost reaching to the margins. Raphe straight, striae sllghtiy

radiate, 18-20 in 10ptm, length 10-17ptm. Breadth 3-4ptm. F, B

56. Rhoicosphenia curvata (KUtz.) Grunow (Pl. VI, fig. 11)

    Hustedt, 1930, p. 211, fig. 311

    Valve clavate with rounded ends. In girdle view wedge-shaped and bent.
Raphe va}ve concave with narrow, }inear axia} area and small central area. Rudi-

mentary raphe valve eonvex with narrow, liRear axia} area. Rudimentary raphe

short, extending from foot pole. Striae parallel or somewhat radiate, 15-16 in 10

ptm. LeRgth 19-30ptm. Breadth ca. 8ptm. E eutrophic.

57. Fru,stria rhomboides (Ehr.) De Toni (Pl. VI, fig. 12)

    Hustedt, 1930, p. 220, fig. 324.

    Valve rhombic-lanceo}ate with broad rounded apices. TraRsverse striae almost

perpeRdicular to loRgitudinal striae, 25-30 in 10ptm. Raphe straight, enclosed

between two ribs. Terminal nodule swollen and then abruptly attenuated, pen

point like shaped. Length ca. 120ptm. Breadth ca, 25ptm. F.
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58. Frustria vuigrais Thwaites (Pl. VI, fig. 13>

    Hustedt, 1930, p. 221, fig. 327; Patrick & Reimer, 1966, p. 309, Pl. 22-fig. 3.

    Valve linear elliptical with subrostrate, rounded ends. Central area rounded.

Raphe straight. Striae very fine. Length ca. 50ptm. Breadth ca. 7parn. F.

59. Gllyrosig7na acuminatum (KUtz.) Rabenhorst (Pl. VII, fig. 1)

    Hustedt, 1930, p. 222, fig. 329.

    Valve sigmoid with gradua}ly tapering to obtusely rounded apices. Raphe
sigmoid, central area and axial area small. Striae arranged in transverse and

longitudinal rows, 18-20 in 10 ptm. Longitudiital striae curvlng outward on either

side of the central area. Length 110-120gem. Breadth 15-20ptm. F, eutrophic.

60. Glyrosigma terryanum (Perag.) Cleve (Pl.･VII, fig. 2)

    Patrick & Reimer, 1966, p. 325, Pl. 25-fig. 3.

    Valve large, sigmoid, linear-lanceolate with symmetrically attenuated ends.

Axial area and raphe undulate, ecceRtric. Central area small, elliptical, diagonal.

Transverse and longitudinal striae arranged almost equally, 13-14 in 10 ptm. Length

250-350ptm. Breadth 30-45ptm. B.

61. Caloneis brewis (Greb.) Cleve (Pl. VI, fig. 14)

    Cleve-Euler, 1955, p. 89, fig. 1123.

    Va]ve e}liptical-lanceolate with broad, rostrate apices. Axial area narrow,

dilated toward the proximal to form a Iarge circular area. Striae fine, radiate,

14-16 in 10ptm. Length 50-80ptm. Breadth 18-20ptm. M, B.

62. thloneis ventricosa (Ehr.) Meister (Pl. VI, fig. 15)

    Patrick & Reimer, 1966, p. 583, PL 54-fig. 3; C. silicula (Ehr.) Cieve in
Hustedt, 1930, p. 236, fig. 362.

    Valve linear-lanceolate, biconstricted, triundulated, with rounded and somewhat

cuneate apices. Axial area linear lanceolate with widened and rounded central

area. Striaealmostparallelbutslightlyradiateattheends,16-17in10ptm. Length

50-90ptm. Breadth 10-15ptm. F.

63. CZiloneis ventricosa var. truncatula (Grun.) Meister (Pl. VI, fig. 16)

    Patrick & Reimer, 1966 p. 585, Pl. 54, fig. 5; C. silicula v. truncatztla (Grun)

Cleve in Hustedt, 1930, p. 238, figs. 363, 364.

    Valve linear elliptical with rostrate ends. The transverse fascia is about lf7

of the length. Striae slightly radiate, 20-22 in 10 ptm. Length ca. 30 ptm. Breadth

ca. 7ptm. E B.

64. DiPloneis interrzipta (Ktttz). Cleve (PI. VII, fig. 3)

    Hustedt, 1937, p. 602, fig. 1019.

    Valve panduriform, producing two broadly elliptical poytions, with rounded

ends. Central area quadrate, elongated slightly in the apical axis. Siliceous rib

parallel, enclosing the straight raphe. Longitudinal canals narrow with a single
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row of process. Costae distinct, convergent near the center of the valve to radiate

toward the ends, absent at the center, 11-12 in 10 ptm. Length 30-40 ptm. Breadth

at the widest part, l2-20 ptm. M.

65. Diploneis finnica (Ehr.) Cleve (Pl. VII, fig. 4)

    Hustedt, 1937, p. 669, fig. 1064.

    Valve elllptical. Central area rounded quadrate, elongated in the apical axls.

Longitudinal canals linear-lanceolate, about one third the breadth of the valve.

Costae radiate, 6-7 in 10ptm. Between the costae is a doub]e row of alveoli.

Length 30-80ptm. Breadth 20-40ptm. M, B.

66. Diploneis smithii (Breb.) Cleve (Pl. VII, fig. 5)

    Hustedt, 1937, p. 647, fig. 1057.

    Valve elliptical. Centra} area srnall, rounded quadrate. Siliceous rib parallel,

enclosing the raphe. Longitudinal canals narrow, same width throughout the valve,

swollen around the central area. Costae radiate, 8-9 iR 10 ptm. Between the costae

a row of a}veoli. Length 37-30ptm. Breadth 15-20ptm. F.

67. Neidium bisz`lcatum var. baicalense (Skv. & Meyer) Reimer (Pl. VII, fig. 6)

    Partick & Reimer, 1966, p. 297, Pl. 36-fig. 6.

    Valve linear-elliptical with broadly rounded ends. Axial area straight, narrow.

Raphe straight, proximal eBds curved ln opposite directions. Central area diagonally

e}liptical. Primary Iongitudinal band marginal. Strlae almost parallel, 20-22 in 10

ptrn. Length ca, 50ptm. Breadth ca. 12ptm.

68. Stauroneis phoenicenteron Ehrenberg (Pl. VIII, fig. 1)

    Hustedt, 1930, p. 255, fig. 404.

    Valve rhombic-lanceolate with broadly rounded ends. Raphe straight, slightly

broad, tapering toward the proximal and the distal ends. Axial area broadly llnear.

Central area di}ated to form a stauros which reaches the valve margin. Striae

radiate, punctate, 15-i8 in 10ptm. Length ca. 160ptrn. Breadth ca 35ptm. F.

69. SZau7-oneis ancops Ehrenberg (Pl. VIII, fig. 2b>

    Hustedt, 1930, p. 256, fig. 405.

    Valve lanceolate with protracted capitate ends. Axial area linear. Fascia

broading toward the valve margin. Raphe straight. Striae finely punctate ca. 20

}n 10ptm. Length ca 70ptm. Breadth ca. 15ptm. F.

70. SXazeroneis phoenicenteron f. capitata Gonzalves et Gandhi (Pl. VIII, fig. 2a)

    Valve lanceolate with protracted capitate ends. Striae finely punctate, radiate,

15-18 in 10ptm. Length ca. 85ptm. Breadth. ca. 20ptm.

71. SZauroneis acor,ta W. Smith (Pl. VIII, fig. 3)

    Hustedt, 1930, p. 259, fig. 415!

    Valve rhombic-laRceolate with rouRded ends. Pseudosepta present. Axial area

broad lineay. Fascia broading toward the valve margin. Raphe straight, ca. 2ptm
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at the widest poiRt. Striae finely punctate, ca. 13 in 10ptm. Length ca. 150ptm.

Breadth ca. 22ptm. F.

72. Naz]icula gragaria Donkin (Pl. IX, fig. 1>

    Hustedt, 1937, p. 269, fig. 437.

    Valve small, lanceolate with rostrate ends. Axial area very narrow. Central

area small. Striae para]le}, slightly racliate in the middle portion of the valve, 16-

18 in 10ptm. Length 15-20ptm. Breadth 5-6ptm. M, B.

73. Naz,icula crucicula (W. Smith) Donkin (Pl. IX, fig. 2)

    Hustedt, l930, p. 284, fig. 471.

    Valve elliptical-lanceolate with rounded or slightly protracted and rounded ends.

Axia} area narrow. Central area small. Striae radiate, coaser in the middle por-

tion, 12-14 in 10ptm, 16-18 in 10ptm at the ends. Length 52-62ptm. Breadth

15-16ptm. B, E

74. Nawicula punctulata W. Smith (Pl. IX, fig. 3)

    Patrick & Reimer, 1966, p. 449, P}. 41-fig. 1.

    Valve elliptical. Raphe straight. Axial area narrow. Central area circular.

Striae radiate, distinctly punctate, 12-13 in 10 ptm at the center of the valve, i4 in

10ptm at the eRds. Length 30-35ptm. Breadth 16-18ptm. B.

75. Naz)icula crs{2t)tocophala KUtzing (Pl. IX, fig. 4)

    Hustedt, 1930, p. 295, fig. 496; Patrick & Reimer, 1966, p. 503, Pl. 48-fig. 3.

    Valve lanceolate with protracted, siubacute eRds. Axial area narrow. Central

area rounded. Striae radiate at the center of the valve, 14-15 in 10 ptm, convergeRt

at the ends, 16-17 in 10ptm. Length 32-50ptm, Breadth 8-10ptm. F, B.

76. Navicula lanceolata (Ag.) Ktttzing (Pl. IX, fig. 5)

    Patrick & Reimer, 1966, p. 511, PL 48-figs. 19, 20.

    Valve lanceolate with rounded eRds. Axial area narrow. Central area large,

orbicular. Striae radiate £hroughout most of the valve, convergent at the ends,
regularly shorteRed about the central area, 10 in 10 ptm, 13 in 10 ptm at the ends.

Length 42-45ptm. Breadth ll-12ym. F, B.

77. Nawicula radiosa KUtzing (Pl. IX, fig. 6)

    }Iustedt, 1930, p. 299, fig. 513; Patrick & Relmer, i966, p. 509, Pl. 48-fig. 15.

    Valve linear-lanceolate with acute, rounded ends. Axial area narrow. Central

area somewhat rhombic. Striae radiate, convergent at the ends, 9-11 in 10ym.

Length 55-80ptm. Breadth 10-1ptm. F.

78. Naz)icula wiridula var. rostellata (KUtz.) Cleve (Pl. IX, fig. 7)

    Patrick & Reimer, 1966, p. 507, Pl. 48-fig. 12.

    Valve lanceolate with wedge-shaped and rounded ends. Axia} area narrow.

Central area irregular oval. Striae radiate at the center of the valve, convergent

at the ends, 10-12 in 10ptm. Length 26-35ptm. Breadth 8-11ptrn. E B.



                        Phytoplanl<ton in Lake Abashiri 245

79. Navicula Peragrina (Ehr.) KUtzing (Pl. IX, fig. 8)

    Hustedt, 1930, p. 300, fig. 516; Cleve-Euler, 1953, p. 149, fig. 803; Hendey,

1964, p. 201, Pl. XXX-figs. 12, 13.

    Valve lanceolate, narrowed toward the rounded ends. Axial area narrow.

Centra} area rounded. Striae radiate, convergent at the ends, distinctly punctate,

5-7 in 10 ptm at the center of the valve, 7-8 in 10 ptm at the ends. Length 70-

80ptm. Breadth l3-20ptm. B, M.

80. Nawicula czespidata (KUtz.) Ktttzing (Pl. IX, fig. 9)

    Partick & Reimer, 1966, p. 464, PI. 43-figs. 9, 10.

    Valve lanceolate, gradualjy tapering toward the rostrate ends. Axial area linear

withveryslightlywidenedcentralarea. Raphestraight. Striaecomposedofpuncta
forming transverse and ]ongitudinal lines. Transverse striae 13-16 in 10 ptm. Longi-

tudinal lines 22-24 ln 10ptm. Length ca. 110ptm. Breadth ca. 25ptm. F.

81. Nawicula sp. (PI. IX, fig. 10)

    Valve lanceolate with slightly protracted and rounded ends. Axial area narrow.

Central area lanceolate. Striae radiate at the center of the valve to convergent

at the eRds, 10-12 in 10ptm. Length 24-32ptm. Breadth 6-7ptm. B.

82. Nawicula intagra (W. Smith) Ralfs (Pl. IX, fig. 11)

    Partick & Reimer, 1966, p. 473, Pl. 45-fig. 6.

    Valve lanceelate with undulate margiR and rostrate ends. Pseudospetum
present at each end of the valve. Axial area narrow. Central area small. Striae

radiate, distinctly separated from each other in the middle portion of the va}ve,

12-14 in iO ptm, finer toward the ends, 18-20 in 10 ptm. Length 25-30 ptm. Breadth

7-8ptm. F, B.

83. Nawicula rhynchocophala Ktttzing (Pi. IX, fig. 12)

    Patrick & Reimer, 1966, p. 505, P]. 48-fig. 6.

    Valve lanceolate with protracted, somewhat capitate ends. Axial area narrow.

CeBtral area transverse, rouRded. Striae finely punctate, radiate in the mldd]e

portion of the valve, 8 in 10 ptm, convergent at the ends, 12 in 10 ptm. Length

ca. 60ptm. Breadth ca. 12ptm. F.

84. Navicula clementis Grounow (Pl. IX, fig. 13)

    Patrick & Reimer, 1966, p. 521, P]. 49-fig. 22.

    Valve el}lptical-lanceolate with shortly protracted, rostrate ends. Axial area

narrow. Central area irregular in shape. Two isolated puncta are present. Striae

radiate, alternately loRger and shorter at the central area, 12-i4 in 10 ptm. Length

17-35ptm. Breadth 9-12ptm. F.

85. Nawicula tuscz`la Ehrenberg (Pl. IX, fig. 14)

    Hustedt, 1930, p. 308, fig. 552; Patrick & Reimer, 1966, p. 539, Pl. 52-fig. 7.
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    Valve eiliptical-lanceolate with protracted rostrate ends. Axial area narrow.

Central area transverse. Raphe straight. Striae radiate, 12-13 in 10ptm, broken

up into the punctate segments. Leitgth 45-60ptm. Breadth 15-20ym. F.

86. Navicula aipha var. Iongistris H. Kobayashi (Pl. IX, fig. 15)

    Kato, Kobayashi & Nagumo, 1977, p. 91, P. 11-figs. 151-152.

    Valve elliptical to rectangular, produciRg long rostrate apices. Raphe straight

with triangular central nodules. Striae radiate, distinctly punctate, 10-11 in 10 ptm.

Central area X-form by striae which are alternately longer and shorter, and the

median striae much longer than the others. Length 30-40ptm. Breadth 15-20

ptm. B.

87. Navicula z,iridula var. slevicensis (Grun.) Cleve (Pl. IX, fig. 16)

    Hustedt, 1930, p. 297; Van Heurck, 1885, p. 84, Pl. VII, figs. 28, 29.

    Valve ]anceolate with rostrate ends. Axial area narrow. Central area trans-

versely widened. Striae radiate, but almost parallel at the center of the valve, 7-8

in 10ptm, slightly convergent at the ends, 10-11 in 10ptm. Length 32-36ptm.

Breadth 11-12ptm. F, B.

88. Pinnularia aipina W. Smith (Pl. X, fig. 1)

    Hustedt, 1938, p. 324, fig. 594; Patrick & Reimer, 1966, p. 618, Pl. 58-figs.

11, 12.

    Valve elliptical-lanceolate with broadly rounded ends. Axial area lanceolate.

0ne side of the central area somewhat rounded. Raphe filamentous, terminal
fissures sinuous, median eRds of the raphe turned slight]y to one side. Striae

radiate, parallel or convergent at the ends, ca. 3 in 10ptm. Length ca. 100ym.

Breadth ca. 35ptm. F.

89. Pinnularia borealis Ehrenberg (Pl. X, fig. 2)

    Hustedt, 1930, p. 326, fig. 597; Patrick & Reimer, 1966, p. 618, P}. 58-fig. 13.

    Valve linear-el]iptica]. Axial area narrow but somewhat rounded at the center

of the valve. Median ends of the raphe turned slightly to oRe side. Striae parallel,

4-5 in 10ptm. Length 10ptm. Breadth ca. 10ym. F.

90 Pinnularia brebissonii (KUtz.) Rabenhorst

    Patrick & Reimer, 1966, p. 614, Pl. 58-fig. 6; P. microstazt･ron var. brebissonii

(Ktttz.) Hustedt in Hustedt, 1930, p. 320, fig. 6.

    Valve iinear-elliptical, gradually narrowing to rounded ends. Axial area narrow,

graduallly widening toward the central fascla. Striae radiate at the center of the

valve, convergent toward the ends, l2-13 in 10ptm. Length 35-40ptm. Breadth

7-8ptm. F,

91. Pinnztlaria .cribba Ehrenberg (Pl. X, fig. 3)

    Hustedt, 1930, p. 327, fig. 600.

    Valve linear with somewhat attenuated, slightly cuneate apices. Axial area

narrow, wldening into the centra} area which forms a broad transverse fascia.
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Striae radiate at the center of the valve, convergent at the eRds, 9-11 ln 10 ptm.

Length 58-65ptrn. Breadth 8-11ptm. F.

92. Pinnularia gibba var. parva (Ehr.) Grunow (P}. X, fig. 4)

    Hustedt, 1930, p. 327, fig. 602.

    Valve lanceolate with somewhat attenuated apices. Axia} area broadly }anceo]ate

with transverse fascia. Striae a}most parallel to slightly convergent at the eRds,

9-10 in 10ptm. Length ca. 50ptm. Breadth ca. 17ptm.

93. Pinnularia viridis var. commutata (Grun.) Cieve

    Patrick & Reimer, 1966, p. 640, Pl. 64-fig. 6.

    Valve linear with xounded sligh£}y narrower toward the apices. Axial area
uniting with the central area to form linear-lanceolate. The ends of the raphe

turned to the one side. Striae a}most parallel, 9-11 in 10ptm. Length 43-85ptm.

Breadth IY15ptm. E

94. Pinnularia divergens var. parallela (Brun.) Patrick (Pl. X, fig. 6)

    Patrick & Reimer, 1966, p. 605, Pl. 56-fig. 4.

    Valve linear with rounded eRds. Raphe straight. Axial area linear, about lf4

the width of the valve, widening toward the central area to foxm a traRsverse

fascia wlth hemispherical thiekniRgs on each margln. Striae radiate at the center

of the valve, coRvergent toward the ends, 7-8 in 10ptm. LeRgth 85-100ptm.
Bredth 16-22 ptm. This specimeR is smaller than that of Patrick, but other descrip-

tioR is the same. F.

95. Pinnularia mesolapta (Ehr.) W. Smith (Pl. X, fig. 9)

    Hustedt, 1930, p. 319, fig. 575 a.

    Valve linear with triuRdulate margine and attenuated, rostrate-capitate ends.

Axial area linear with transverse fascia. Striae strongly radiate at the center of the

valve, convergent at tlte ends, 10-11 in 10 ptm. The central ends of raphe turned

to the one side. Length ca. 50ptm. Breadth ca. 10ptm. F.

96. Nawicula obloizga (KUtz.) KUtzing (Pl. X, fig. 8)

    Hustedt, 1930, p. 307, fig. 550; Patrick & Reimer, l966, p. 534, Pl. 51-fig. 6.

    Valve linear, swollen in the middle portion of the valve with rouRded, some-

what cuneate ends. Axial area about one forth the breadth of the valve. Central

area rounded. Raphe complex. Strlae radiate and convergent at the ends of the

valve, 6-7 in 10ptm. Length ca. 135ptm. Breadth ca. 20ptm. F.

97. Pinnztlaria nobilis Ehrenberg (Pl. XI, fig. I)

    Hustedt, 1930, p. 337, fig. 619; Cleve-Euler, 1955, p. 81, fig. 1113.

    Valve broadly iinear with rounded ends, slightly swollen in the middle portion.

Raphe cornplex, terminal fissures "question mark" shaped. Axial area linear, about

one £hird the breadth of the valve. Central area asymmetrically rounded. Striae
radiate at the ceRter of the valve, convergent toward the ends, crossed by a broad

band, 5-6 in 10ptm. Length 255-340ptm. Breadth 20-45ptm. F.
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98. Pinnularia straptoraphe Cleve (Pl. X, fig. 7, P]. XI, fig. 2)

    Hustedt, 1930, p. 337, fig. 620.

    Valve broadly linear with rounded ends. Raphe complex, terminal fissures

"question mark" shaped. Axial area about one third the breadth of the valve.

Central area asymmetrically rounded. Striae almost para]lel throughout the valve,

slightly radiate at the center of the valve, crossed by a broad band, about 5 in

10ptm. Length 180-220ptrn. Breadth 32-34ptm. F.

99. Pinnularia z)iridis (Nitz.) Ehrenberg (P}. XI, fig. 3)

    Hustedt, 1930, p. 334, fig. 620.

    Valve llnear wlth rounded ends. Raphe complex with "question mark" shaped

terminal fissures. Axial area about one fifth the breadth of the valve. Centra} area

asymmetrically rounded. Striae somewhat radiate at the center of the valve, slightly

convergent toward the ends, crossed by a narrow band, 7-10 in 10ptm. Length

110-160ptm. Breadth 15-27ptm. F.

100. Gomphonema sp. (Pl. X, fig. 10)

    Valve linear-lanceolate with rostrate-capitate ends. Axial area linear with

transverse fascia. Striae slightly radiate at the center of the valve, somewhat

convergent at theends, 12-13 in 10ptm. Length ca. 28ptm. Breadth ca. 5ptm. F.

101. Amphiprora paludosa W. Smith (Pl. XII, fig. 1)

    Hustedt, 1930, p. 339, fig. 625; Entomoneis paludosa (W. Smith) Reimer
Patrick & Reimer, 1975, p. 4, Pl. 1-figs. 3, 4.

    Cells somewhat rectangular in girdle view, constricted in the midd}e and twisted

in a figure of eight pattern. Girdle composed of some longitudinal segments.

Valve lanceo}ate with acute apices. Axial area raised to form a sigmoid keel,

enclosing the raphe. Valve surface striate. Striae fiRely lineate, 20-22 in 10ym.

Chromatophore only one. Length 35-70ym. B.

102. Amphiprora alata KUtzing (P}. XII, fig. 2)

    Hustedt, 1930, p. 340, fig. 624; Entomoneis alata (Ehr.) Ehrenberg in Patrick

& Reimer, 1975, p. 3, Pl. 1-fig. 2.

    Cells somewhat rectangular in girdle view, constricted in the middle. Axial

area raised to form a sigmoid keel, enclosing the raphe. Valve surface striate.

Striae ca. 12 in 10ptm. Girdle composed of numerous longitudinal segments.

Length ca. 90ptm. B.

103. Amphora o℃alis var. aLffZnis (KUtz.) De Toni (Pl. XII, fig. 3)

    Patrick & Reimer, 1975, p. 69, Pl. 13-figs. 3, 4.

    Cells broadly elliptical with flat, truncate apices in girdle view. Valve arcuate

at dorsal margin, concave at ventral margin. Raphe inflected, lying close to the

ventral margin. Striae coarsely punctate, 12-13 in 10ptm, radiate at the dorsal

portion, leaving a hyaline space in the middle of the ventra} portion. Length 25-

40ptm. Breadth 15-25ptm. F.
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104. Amphora perpusilla (Grun.) Grunow (Pl. XII, fig. 4)

    Patrick & Reimer, 1975, p. 70, PL l3-figs. 8a-11 b.

    Cells broadly elliptlcal with truncate apices in girdle view. Raplte almost

straight, lyiBg closer to the ventral marglR. Striae almost parallel, somewhat radiate

at the ends of the valve, ca. 16 in 10 ptm. Length 10-18 ptm. Breadth 6-9 ptm. F.

105. A7mphora cqffeaefbrmis Agradh (Pl. XII, fig. 5)

    Cleve-Euler, 1953, p. 97, fig. 685.

    Cells e}]iptical, tapering toward the truncate apices in glrdle view. Va}ve

arcuate at dorsal margln, almost straight at vektral margin, with somewhat rostrate

apices. Ventral portion narrow. Striae almost para}lel oR dorsal part, 16-17 in

10 ptm at the center of the valve, 20-22 in 10 ptm at the ends. Length 20-20 ptm.

Breadth ca. 15ptm. B.

106. Amphora arenicola Grunow (Pl. XII, figs. 6a, b)

    Celve, 1965, p. 104, P]. IX-fig. 19, 20

    Cells broadly elliptical to almost rectangular in girdle view. Raphe gently

bi-arcuate. Axial area indistinct on dorsal part. Central area elliptical. Striae on

ventral side puRctate and convergent at the center of the valve, radiate at the

ends, 9-11 in 10 ptm, sometimes interrupted by a hyaline space in the middle portion.

Striae on dorsal side radiate, 9-10 in 10ptm. Length 25-52ptm. Breadth 19-30ptm.

M.

107. Qymbella minuta var. sileslaca (Bleish ex Rabh.) Reimer (Pl. XIII, fig. 1)

    Patrick & Reimer, 1975, p. 49, Pl. 8, figs. 7a-10b.

    Valve lunate with convex dorsal marg!n and almost straight ventra} margin,

which is sornewhat infiated at the middle portioR. Raphe straight, near the ventral

margin slightly bent at the proximal. Dorsal striae radiate, veRtral striae radiate

at the center of the valve, becoming slightly convergent at the eRds. Striae 8-9

in 10ptm at the ceRter of the valve, ca. 12 in 10ptm at the ends. Length ca.

28ptm. Breadth ca. 10ptm. F.

108. Clymbella gracilis (Rabh.) Cleve (Pl. XIII, fig. 2)

    Hustedt, 1930, p. 359, fig. 663.

    Valve }inear-lunate with convex dorsal margiR and almost straight ventral

margin. Axia} area linear. Central area linear-lanceolate. Raphe almost straigh£,

proximal ends dorsally defiected. S£riae silightly radiate, but convergent at the
ends of the ventral portion, 10-11 in 10ptm at the center of the va}ve, 12-13

in 10ptm at the ends. Length ca. 50ptm. Breadth ca. 9ptm. F.

109. dymbella cistula (Hemprich) Grunow (Pl. XIII, fig. 3)

    Hustedt, 1930, p. 363, fig. 676 a.

    Valve dorsi-ventral with convex dorsal and concave ventral margin, in the

middle of the latter somewhat inflated. Axial area llarrow. Central area small.

Raphe slightly arcuate. Striae almost parallel, 7-8 in 10ptm, becoming radiate at
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the ends of the valve, 11-12 in 10ptm. Striae punctate, puncta 18-20 in 10ptm.

Iso]ated stigma in ventral portion of central area. Length 50-60ptm. Breadth

15-20ym. F.

110. Cymbella ehrenbergii KUtzing (Pl. XIII, fig, 4)

    Hustedt, 1930, p. 365, fig. 656; Cleve-Euler, 1955, p. 147, fig. 1218.

    Valve asymmetyic, broadly lanceolate with slight]y rostyate aplces. Raphe

almost straight. Axlal area rather broad, linear-lanceolate, enlarged near the central

nodules. Striae radiate, 8-9 in 10ptm, clearly punctate, puncta 15-17 in 10ym.

Length ca. 150ptm. Breadth ca. 40ptm. F.

111. CLymbella minuta Rabenhorst (Pl. XIII, fig. 5)

    Patrick & Reimer, 1975, p. 47, PL 8, figs. 1a-4 b.

    Va]ve lunate with convex dorsal margin and almost straight ventral margin

which is somewhat inflated at the mediate portion. Raphe straight. Axial area

narrow, not inflated round the central nodules. Striae radiate to almost parallel,

14-18 in 10ptm. Raphe near the ventral margin, slight]y bent at the proximal.

Length 20-35ptm. Breadth 6-7ptm. F.

112. Clymbella naviculijbrmis Auerswald (Pl. XIII, fig. 6)

    Hustedt, 1930, p. 366. fig. 653.

    Valve asymmetrical linear-elliptical with rostrate-capitate apices. Axial area

narrow. Central area circular. Striae radiate, 11-12 in 10ptm the middle of the

valve, becomiRg 16-18 in 10ptm toward the ends. Length 30-47ptm. Breadth

8-11ptm. E

113. (lymbella aymbij(brmis Agardh (Pl. XIII, fig. 7)

    Hustedt, 1930, p. 362, fig. 672; Patrick & Reimer, 1975, p. 54, Pl. 10-figs. 3, 4.

    Va]ve dorsi-ventra], gradually tapering to the rounded ends. Ventral margin

slight]y concave except at the middle where it is inflated. Axial area linear,

arched. Central area slightly broading at the ventral. Single isolated stigma on the

veRtral side of the central area. Striae radiate, punctate, about 7-8 in 10ptm,

becoming10-12in10ptmattheends. Length60-100ptm. Breadth14-15ptm. F.

114. (lymbella aspera (Ehr.)Cleve (Pl. XIII, fig. 8)

    Hustedt, i930, p. 365, fig. 680.

    Valve lunate with rounded ends, dorsal margin arcuate, ventra] margln very

slightly concave aRd inflated in the middle. Raphe slightly arcuate. Axia] area

broad, swollen round the central nodttIes. Striae radlate, 9-12 in 10 ptm, punctate,

puncta 12-15 in 10ptm. Length 150-165ptm. Breadth 26-30ptm. F.

115. Ctymbella tumida (Br6b.) Van Heurck (P]. XIII, fig. 9)

    Hustedt, 1930, p. 366, fig. 677.

    Valve }unate with broadly rostrate apices, doysa] margin arcuate, ventral margin

concave and infiated in the middle. Raphe aycuate. Axial area linear, inflated

round the central nodules. One isolated granule on the ventral central area. Strlae
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radiate,clearlypunctate,9-10in10ptm. Length40-66ptm. Breadth12-20ptm. F.

116. Go7mphonema acuminatum Ehrenberg (Pl. XIV, fig. 1)

    Patricl< & Reimer, 1975, p. 112, Pl. 15-figs. 2, 4, 7; G. acuminatzem var.

coronata (Ehr.) W. Smith in Hustedt, 1930, p. 370, fig. 684.

    Valve clavate with triangu]ar dilated and shortly rostrate upper apex and gradu-

ally attenuated ]ower apex, inflated in the middle portion. Raphe straight. Axial

area narrow. Central area irregular in shape. Striae punctate, radiate, 8-10 in

10gem. Length 60-100ptm. Breadth 8-16ptm. F,

117. Go7mphonema truncatum var. copitatum (Ehr.) Patrick (Pl. XIV, fig. 2)

    Patrick & Reimer, 1975, p. 119, Pl. 16, fig. 4,

    Valve clavate, swollen at the center of the va]ve, with broadly rounded upper

apex and Rarrow basls. AxiaJ area linear. Central area broad, an isolated stigma

oR one side of the central area. Striae radiate, 11-12 in 10ptm, on each side of

the central area irregularly longer and shorter. Length 38-40ptm. Breadth ca.

10ptm. F.

118. Go7mphonema sphaerophorum Ehrenberg (Pl. XIV, fig. 3)

    Hustedt, 1930, p. 372, fig. 695; Patricl< & Reimer, 1975, p. 115, PI. 15-fig. 11.

    Valve clavate with rostrate-capitate apex and basis narrowed, sometimes capi-

tate. Axial area ltarrow. An isolatecl punctum on oRe side of the central area.

Middle strlae are perpendicular to the raphe, becoming slightly radiate at the ends,

10-13 in 10ptm. Length 30-40ptm. Breadth 7-10ptm. F.

119. GomPhone7na olivaceum (Lyngb.) KUtzing (P]. XIV, fig. 4)

    Hustedt, 1930, p. 378, fig. 719.

    Valve clavate with broadly rounded upper apex and atteRuated to rounded lower

apex. Raphe straight. Axial area narrow, infiated round the central noduies.

Striae radiate, 13-14 in 10ptm. Cells cuneate in girdle view, forming fan-shaped

colonies. Length 19-35ptrn. Breadth 5-8ptm. E B.

120. Go7mphonema olivaceoides Hustedt (Pl. XIV, fig. 5)

    Patrick & Reimer, 1975, p. 144, Pl. 18-fig. 21.

    Va]ve clavate with broadly rounded apper apex and narrowly rounded lower

apex. Axial area Rarrow, widenlng toward the center of the valve. Raphe straight,

filamentous. Four puncta in the central area. Striae radiate, 13-14 iR 10ym.

Length 25-30ptm. Breadth 8-9ptm. F.

121. Go7mphonema angustatztm (KUtz.) Rabenhorst (Pl. XIV, fig. 6)

    Hustedt, 1930, p. 373, fig. 690.

    Valve ciavate with somewhat rostrate apices. Axial area narrow, widening at

the central area. Striae at the center of the valve distantly placed, and striae on

one side of the central area ending in a punctum. Stria opposite punctum short.

Striae radiate, 10-14 in 10ptm. Length ca. 32ptm. Breadth ca. 9ptm. F.
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122. Eipithemia adnata <KUtz.) Br6bisson (Pl. XIV, fig. 7)

    Patrick & Reimer, 1975, p. 179, Pl. 24, figs. 3, 4; E. Zbbra (Ehr.) KUtziRg ln

Hustedt, 1930, p. 384, fig. 729.

    Valve with convex dorsal margiR and straight or slightly concave ventral

margin. Raphe curved toward the dorsal margin. Costae 4-5 iR 10ptm. Alveoli
3-5 rows between the costae. Length 30-80ptm. Breadth 8-15ptm. F.

123. Iipithemia turgida (Ehr.) KUtzing (Pl. XIV, fig. 8)

    Hustedt, 1930, p. 387, fig. 733.

    Valve arcuate with rostrate, rounded aplces, dorsal margin convex, ventrai

margin almost straight. Raphe running along the ventral margin like a widely

spread V. Costae radiate, 4-5 in le ptm, between which the strueture is areolate,

7-9 in iOym. In girdle view, linear, infiated in the central portioR. Length 100-

140ptm. Breadth 15-20ptm. E B.

124. ,Elipithemia sorex KUtzing (Pl. XIV, fig. 9)

    Hustedt, 1930, p. 388, fig. 736.

    Valve arcuate wlth rostrate-capitate apices, dorsal margln convex, ventral margln

slightly concave. Raphe ruRning along the ventral surface in the form of a fiattend

V. Costae radiate, 5-7 in 10 ptm, between which areoJate, 12-15 in 10 ptm. Length

25-35ptm. Breadth 8-10ptm. F.

125. Rhopalodia gibba (Ehr.) O. MUIIer (Pl. XIV, fig. 10)

    Hustedt, 1930, p. 390, fig. 740.

    Cells linear with rounded apices in girdie view, somewhat inflated in the middle

with a small iRfiection. Ventral margin straight, arcuate at the ends. Dorsal

margln convex. Costae slightly radiate to parallel, 6-8 iR iOptm, between which
finely striate. Length 120-200ptm. Breadth ca. 20ptm. F.

126. Rhopalodia gibba var. wentricosa (Ehr.) Grunow (Pl. XIV, fig. Ii)

    Hustedt, 1930, p. 391, fig. 741.

    Cells $hort and strongly inflated at the median portion. Otherwise same as

the type form. Length ca. 30ptm. Breadth ca. 20ptm. F.

127. Rho?alodia gibberula (Ehr.) O. Mtt11er

    Hustedt, 1930, p. 391, fig. 742; Patrick & Reimer, 1975, p. 191, Pl. 28-fig. 6.

    Valve dorsi-ventral with convex dorsal margln and almost straight ventral

margin. Apices bent ventrally and rounded. Costae radiate, 3-4 in 10 ptm, between

which finely striate. Length 35-40ptm. Breadth ca, 8ptm. F, B.

128. Hant2schia amphioJays (Ehr.) Grunow (Pl. XV, fig. 1)

    Hustedt, 1930, p. 394, fig. 747.

    Valve arcuate with rostrate-capitate apices, dorsal margin convex, ventral margin

biarcuate and furnished with a marginal keel having coarse short dots, 5-8 in 10

ptm. Striae almost parallel, 15-17 in 10ptm. Length 60-75ptm. Bereadth 7-10ptm.

F.
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 129. Hant2schia a?nj)hioays var. may'or Grunow (Pl. XV, fig. 2)

    Hustedt, 1930, p. 349, fig. 749; C!eve-Euler, 1952, p. 49, fig. 1419 y, z.

    Valve longer, arcuate with rostrate-capitate apices, dorsal margin slightly convex,

ventral margin slightiy concave in the middle portioR. Carinal dots 5-6 in 10 ptm.

Striae 11-13 in 10ptrn. Length 150-185ptm. Bread£h 10-18ptm. F.

130. Hant2schia elo7zgata (Hantz.) GruRow

    Hustedt, 1930, p. 395, fig. 751; H. amphio tlys var. eloiigata (Hantz.) Grunow

in Cieve-Euler, 1952, p. 51, fig. 1421.

    Valve linear wish rostrate apices, dorsal margin arcuate, ventra} margin slightly

coRcave. Carinal dots 8-9 in 10gem, in the middle 7 in 10ptm. Striae almost

paral}ei, 15-16 in 10ptm. Leng£h ca. 230ptm. Breadth ca. 10pm. F.

131. Bacillaria paracfoxa Gmelin (Pl. XV, fig. 3)

    Hustedt, 1930, p. 396, fig. 755.

    Cells united va!ve £o valve in stratum, sliding one cel} over anothey. Cel!s
narrowly rectangular in girdle view. Valve linear-lanceolate with slightly rostrate

apices. Keel almost central, keel puncta 7-10 in 10 ptm. Striae parallel, fine, I7-20

in iOptm. Length 60-70ptm. Breadth ca.6ptm. B.

132. Nit2schia trybionella Hantzsh (Pl. XV, fig. 4)

    Hustedt, 1930, p. 399, fig. 757.

    Vaive elliptical-lanceo!ate with subacttte apices. Valve surface striate, 8-12 in

10ptm, wlth a few folds ln the apical axis. Keel eccentric. Carinal dots 7-8 in

10ptm. Length 60-88ptm. Breadth 13-15ptm. F, B.

133. Nit2schia trybionella var. Iez,idensis (W. Smith) Grunow (Pl. XV, fig. 5)

    Hustedt, 1930, p. 299, fig. 760.

    Valve linear-Ianceolate with cuneate apices, median portion somewhat con-

strictecl. Va}vesurfacecyossedbyafewlongitudinalfolds. Keeleccentyic. Carinai

dots 10-12 in 10pm. Striae 11-13 in 10gem. Length 20-45ptm. Breadth 7-8ptm.

F, B.

134. Nit2schia trybionella var. ctebilis (Arnott) A. Mayer (PI. XV, fig. 6)

    HustedS, 1930, p. 400, fig. 795.

    Valve elliptlcal-lanceolate with acute apices. Valve surface with a few folds

in the apical axis. Keel eccentric. Striae 12-14 in 10ptm. Length i9-32ptm.

Breadth 6-9ptm E B.

135. Nit2schia circumsta (Bai}ey) Grunow (Pl. XV, fig. 7)

    Hustedt, 1930, p. 402, fig. 761.

    Valve linear-el]iptical with cuneate apices, in the middle portion slightly con-

stricted. Valve surface with a few !ongitudinal folds. Striae finely punctate. KeeJ

distinct, marglnal carinal dots 5-8 in 10ptm. Length 65-l20@m. Breadth 30-35

ptm. B.
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136. Nit2schia ptcnctata var. peragalli Halden <Pl. XV, fig. 8)

    Cleve-Euler, 1952, p. 57, fig. 1429 f.

    Vajve e]liptical-lanceolate with cuneate apices, in the middle portion strongly

coRstrlcted. Striae paralle}, coarsely punctate, 13-l4 in 10ptm. Length ca. 23ptm.

Breadth ca. 9ptm. B, M.

137. Nit2schia apiculata (Greg.) Grunow (Pl. XV, fig. 9)

    Hustedt, 1930, p. 401, fig. 765.

    Valve linear with cuneate apices, con$trlcted in the middle portion. Keel puRcta

indistinct. Valve bearing longitudinal narrow hyaline line. Striae almost parallel,

16-18 in iOptm. Length 30-40ptm. Bereadth 6-8ptm B.

138. Nit2schia hungrica Grunow (Pl. XV, fig. 10)

    Hustedt, 1930, p. 401, fig. 766.

    Valve linear with rostrate-cuneate ap!ces, slightly constricted in the midd}e por-

tion. KeelmarginaL Kee]puncta7-9in10ptm. Valvebearinglongitudinaldistinct
hyaline line. Striae aimost parallel, 14-16 in 10ym. Length 70-97ptm. Breadth

8-9ptm. B,E

139. Nit2schia dubia W. Smith (Pl. XV, fig. 11)

    Hustedt, 1930, p. 403, fig. 770; Cleve-Euler, 1952, p. 63, fig. 1441.

    Valve asymmetrically liRear with obliquely rostrate apices, constricted in the

middle portlon. In girdle view liaear with truncate ends, constricted in the middle

portion. Keei marginaL Keel puncta 8-10 in 10ptm. Striae fine, a]most parallel,

20-22 in 10ptm. Length 90-140ptm. Breadth 10-17ptm. B.

140. Nit2schia commutata GruRow

    Hustedt, 1930, p. 405, fig. 774.

    Vaive linear with protracted rostrate ends, somewhat constricted in the middie

portion. Keel margiRaL Keel puncta 6-8 in 10ptm. Striae aimost parallel, 16-18

in 10ptm. Length ca. 75ptm. Breadth ca. 10ptrr}. B.

141. Nit2schia gracilis Hantzsch (Pl. XVI, fig. 1>

    Hustedt, 1930, p. 416, fig. 794.

    Valve linear, attenuated toward the somewhat capitate apices. Keel puncta

12-13 in 10ptm. Striae 24-26 in 10ptm. Length ca. 55ptm. Breadth ca. 25ptm.
F.

142. Mt2schia sp. 1 (Pl. XVI, fig. 2)

    Valve linear-lanceolate with aimost parallel margin, attenuated toward the

capitateeBds. Keelpuncta10-13in10ptm. Striaeindistinct. Ingirdleviewlinear-

lanceolate with truncate ends. Length 25-50ptrn, mostly 25-35ptm. Breadth 4-5

ptm. F.

143. Nit2schia frustulum (Kiftz.) Grunow (Pl. XVI, fig. 3)

    Hustedt, 1930, p. 414, fig. 795.
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    Valve Rarrowly e}liptical wi£h rounded ends, very small. Kee] puncta 12-14
in 10ptm. Striae indistinct. Length 5-8ptm. Breadth 2.5-3ptm. F.

144. Nit2schia sp. 2 (Pl. XVI, fig. 4)

 ' Valve lanceolate with acute ends. Keel puncta 15-18 in 10ptm. Striae indis-

tinct Length 10-18ptrn. Breadth 3-4ptm. F.

145. Nit2schia amphibia Grunow (PI. XVI, fig. 5)

    Hustedt, 1930, p. 414, fig. 793.

    Valve linear-lanceolate with capitate eRds. Keel puncta 7-10 in iO ptm. Striae

14-16 in 10ptm. Length 25-30ptm. Breadth 4-5ptm. F.

146. Nit2schia actinastroides (Lemm.) VoR Goor

    Cleve-Euler, 1952, p. 91, fig. 1507; Nit2schia holsatica Hustedt in Hustedt,

1930, p. 416, fig. 803.

    Valve linear with attenuated and erostrate-capitate ends. In girdle view ilnear-

rectangular. Ce]ls united in a steilate form. Keei puncta 12-14 in 10ptm. Striae

indistinct. Length 40-60ptm. Breadth 2-3ptm. F.

147. Nit2schia obtusa var. scaipellijbrmis Grunow (Pl. XVI, fig. 6>

    Hustedt, 1930, p. 422, fig. 817, d.

    Cells linear-sigmoid wlth parallel margin in girdle viewi･mpv･ :VaJsvcts-lmtwtr, ･almGs'. ･･･-

straightwithcuneateapices. Keelpuncta7-8in10ptm. StrlaeiRdistinct. Length

i08-400ptm. Breadth 8-10ptm. F.

i48. Nit2schia sigma (KUz.) W. Smith (PI. XVI, fig. 7)

    Hustedt, 1930, p. 420, fig. 813.

    Valve linear-lanceolate, gently sigmoid with s]ightly capitate apices. In girdle

view Ilnear, sigmoid with tapering ends. Keel eccentric. Keel puncta 15-17 in

10ptm. Striae very fine. Length 58-90ptm. Byeadth 5-6gem. M, B.

149. Nit2schia Par･vula Lewis (Pl. XVI, fig. 8>

    Hustedt, 1930, p. 421, fig. 816.

    Valve sigmoid with rostrate-capitate apices. Keel puncta in 10ptm. Strlae

indistinct. Length 20-40ptm. Breadth ca. 5ptm. B.

150. Nit2schia loren2iana var. szebtilis Gyunow (Pl. XVI, fig. 9)

    Hustedt, 1930, p. 423, fig. 820; Cleve-Euler, I952, p. 93, fig. 1510.

    Valve narrowly lanceolate, gently sigmoicl with elongated and rounded apices.

Keeleccentric. Keelpuncta7-8in!Optm. S£riaeparallel,18-20in10ptm. Length
60-70ptm. Breadth ca.4ptm. M, B.

i51. Nit2schia acicz`laris W. Smith (Pl. XVI, fig. 10)

    Hustedt, 1930, p. 423, fig. 821.

    Va]ve lanceolate with Iong rostrum which is shorter than the valve. Keel

puncta 16-19 in 10ptm. Striae indistinct. Length 60-80ptm. Breadtlt 3-4.5ptm.

F, B.
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152. Cb,matopleura librile (Ehr.) Pantocsek (Pl, XXI, fig. 1)

    Schoeman & Archibald, 1980, The Diatom Flora of Southern Africa, No. 6

(18); C solea (Br6b.) W. Smith in Hustedt, 1930, p. 425, fig. 823, a.

    Valve broad-liRear with cuneate ends, constricted in the middle portion of

theva]ve. "Flugelkanale" and rippen 8-9in 10ptm. Length ca. 140ptm. Breadth

ca. 18 ptm.

153. SXenopterobia intermedia (Lewls) Fricke

    Hustedt, 1930, p. 428, fig. 830; Cleve-Euler, 1952, p. 100, fig. 1522.

    Cells narrowly linear, sigmoid. Valve linear-sigmoid with tapering apices.

Coarse marginal puncta about 4 in 10ptm. Striae very fine, 20-25 in 10ptm.

Length 160-200ptm. Breadth 5-7ptm. F.

154. kSletrirella biseriata Br6bisson

    Hustedt, 1930, p. 432, figs. 831, 832.

    Valve linear with parallel margin and somewhat cuneate ends. Costae ca.

10 in 100ptm. Isopolar. Length 250-400ptm. Breadth ca. 50ptm. F.

156. Sla(rirella linearis W. Smith (Pl. XVI, fig. 11)

    Husted, 1930, p. 434, figs. 837, 838.

    ･Valv:,-hrto･a-･dbyltrit.･rolatewithsomewhatcuneateends. Isopolar. Pseudoraphe

with hyaline area liner-lanceolate. Valve surface costate, costae 25-30 in 100ptm.

In girdle view rectangular with rounded angles. Length 90-170ptm. Breadth 25-

30 ptm.

157. ,Slacrirella moelleriana Grunow (PI. XVI, fig. 12)

    Hustedt, 1930, p. 435, figs. 842.

    Valve liRear-lanceolate with somewhat cuneate ends. Apical axis isopole.

Costae 28-30 in 100ptm. Striae fine, 15-16 in !Optm. Length 30-35ptm. Breadth

7-16ptm. E

158. sSberirella robusta var. splendida (Ehr.) Van Heurck

    Hustedt, 1930, p. 437, figs. 851, 852.

    Valve ovoid, heteropolar ln the apical axis, with straight median liRe. In

girdle view wedge-shaped, with round angles. Robust costae, 17-20 in 100ptm.

Length 110-200ptm. Breadth 30-35ptm. E

159. sSla`rirella inducta A. Schmidt

    Kato et al., 1977, p. 110, PL 20, fig. 319.

    Valve ovoid. Central area narrow. Coastae about 20-30 in 100ptm. Striae

14-16 ln 10ym. In the girdle view wing-projection ramify. Length 45-60ptm.

Breadth 30-40ptm. F, B.

160. Slaerirella owata var. pinnata W. Smith (Pl. XVI, fig. 15)

    Hustedt, 1930, p. 442, fig. 865.

    Valve linear-obovate, smalL Costae 6-7 in 10ptm. Striae 15-16 in 10ptm,
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very fine. Length ca. 28ptm. Breadth ca. 7ptm. B.

161. Camnvlodiscus echeneis EhreRberg (Pl. XXI, fig. 2)

    Hustedt, 1930, p. 449, fig. 875; Cieve-Euler, 1952, p. 128, fig. 1580.

    Cells solltary, saddle-shaped. Valve suborbicular. Valve surface with more or

less radiate lines of coarse puncta, 2-4 in 10 ptm, median portion of the valve with

a few scattered puncta. Diameter 90-150ptm. M.

    Chlorophyceae

1. Eudbrina elagans Ehrenberg (Pl. XVIII, fig. 1)

    Prescott, 1951, p. 76, PL 1-figs. 24-26; Huber-Pestalozzi, 1961, p. 690, fig. 889.

    Colony spherica} or ovoid with 16, 32 ovoid cel}s despread within a geiatinous

envelope, about 50-60ptm in diameter. Cells 10-20ptm in diameter, with two
fiagella which diverge beyond the periphery of the colonial envelope. F.

2. Elafeatothrix gelatinosa Wille (P]. XVIII, fig. 2)

    Prescott, 1951, p. 93, Pl. 3-figs. 13, 14; Hirose & Yamagishi (ed.), 1977, p.

289, PL 91-fig. 9.

    Gelatinous, fusiform colony containing 2, 4 fusiform cells. Cells 3-5ptm in

diameter, 20pm long. Co}ony 10ptm in diametex, about 50ptm long. F.

3. Planktonema lauterbornii Schmldle (Pl. XVIII, fig. 3)

    Haga, M., l970, p. 134, figs. 1-3; Hirose & Yamagisgi (ed.), 1977, p. 301, PI.

96-fig. 1.

    Fi}aments planktonic, composed of uniseriately arranged cells. Cells ellipsoid,

2-3 ptm in diameter, 5-8 ptm long. Cells separated from one another and disposed

in a geiatinous sheath. Chloroplast a peripheral plate. Filaments not tapering,

the same diameter throughout. B.

4. Dicayosphaerium ehrenbergianum Nageli (Pl. XVIII, fig. 4)

    Prescott, 195i, p. 238, PL 51-figs. 3, 4; Hirose & Yamagishi (ed.), 1977, p.

345, PL 113-fig. 11.

    Colony spherical or ovoid, composecl of 32-64 cells. Cells elliptical with a cup-

shaped chloroplast, attached in groupes of 2 at the ends of dichotomously branched

strands, 3ptm in diameter, 4-5ptm long. F.

5. th`cractinium Pztsillum Fresenius (Pl. XVIII, fig. 6)

    Prescott, 1951, p. 287, Pl. 66, fig. 8.

    Colony of spherical cells arranged in a pyramid. Cells 2.5-5ptm in diameter

with long, needle-like setae, setae 10-14pam. F.

6. Westella bot7b,oides (W. West) De Wildemann (Pl. XVIII, fig. 5)

    Prescott, i951, p. 237, PL 53, fig. 14.

    Colony composed of 4-40 cells, quadrately arranged in groups of 4 or 8, the

groups loosely connected by the persistent o}d mother cell walls. Cells spherical,
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3-7.5 ptm in diameter, with one parietal chloroplast, one pyrenoid sometimes present.

F.

7. 0ocystis sp. (Pl. XVIII, fig. 7)

    Colony of 2, 4, 8 cells enclosed iR a gelatinous envelope. Celis e]liptical to

somewhat spherical. Sometimes colony consisted of the groups of 2 cells which

are surrounded by a perslstent mother cell walls. Chloroplasts 1-4, mostly 2,

paTietal plates, one pyrenoid sometimes present. Cells 4-8 ptrn in diameter, 6-12 ptm

long.

8. Closteriopsis lo7rgissima var. tropica W. et G. S. West (Pl. XVIII, fig. 10)

    Prescott, 1951, p. 255, PL 57-figs. 2, 3; Hirose & Yamagishi (ed.), 1977, p.

351, Pl. 116-fig. 8; Anfeistrodesmus longissima var. tropicum W. et G. S. West in

Pascher, 1915, p. 191, fig. 303.

    Cells long and needle-like shaped, tapering to bluntly tipped apices. Chloroplast

one, parietal, long, containing a row of pyreRoids. F.

9. Pediastrum duplex Meyen (Pl. XVIII, fig. 8)

    Pascher, 1915, p. 95, fig. 57; Prescott, 1951, p. 223, PL 48-fig. 4.

    Colony composed of 16 cells with lens-shaped to trlangular spaces between

theinner cells. IRner cells quadrate with concave maygin. Peripheral cells quadrate

with outer margins extending into 2 tapering and bluntly tipped to somewhat

truncate prosesses. Colony 60-80ptm in diameter. F.

10. Pediastrum horyanum (Turp.) Meneghini (Pl. XVIII, fig. 9)

    Pascher, 1915, p. 100, PL 100-fig. 61a; Prescott, 1951, p. 222, PL 47-fig. 9,

Pl. 48-figs. 1, 3.

    Colony circular with monostromatic disc of 8, 16, 32 contiRuous cells, 40-100

ptm in diameter. Inner cells ixregularly quadrate. Peripheral cells with outer mar-

gins extending into 2 bluntly tipped processes. F.

11. SZrenedesmus acztminatus (Lag.) Chodat (Pl. XVIII, fig. 15)

    Prescott, 1951, p. 275, Pl. 62-fig. 16; Uherkovich, 1966, p. 41, figs. 45-66;

Hirose & Yamagishi (ed.), 1977, p. 369, Pl. 123-fig. 6.

    Colony composed of 4 or 8 cells. Cells lunate, convex walis adjoined inwardly,

concave walls directed outwardly, 2.25-5ptm in diameter, 20-30ym long. F.

12. S2renedesmzts guadrz'caztda (Trup.) Br6bisson (Pl. XVIII, fig. 16)

    Prescott, 1951, p. 280, Pl. 64-fig. 2; Uhercovich, 1966, p. 78, figs. 446-460.

    Colony consistiBg of 2, 4, 8 cells in one series. Cells oblong-cylindric, 3-5ptm

in diameter, 8-20 ptm long. Outer cells have a long spine at each pole, inner cells

without spines but with very short processes at the apices. F.

15. CZosteriztm 7nonilijClerum (Bory) Ehrenberg (Pl. XVIII, fig. 12)

    Hirose & Yamagishi (ed.), 1977, p. 495, PL 168-fig. 2.

    Cell lunate with rounded ends, dorsal margin convex, ventral margin concave
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and somewhat inflated in the middle portion. Chloxoplast containing a row of

pyrenoids situated ceRtra}ly. At the tip of each semicell is a small vacuole. Cell

40-45ptm in diameter, 250-300ptm long. F.

16. orosteriztm sp. (Pl. XVIII, fig. 11)

    Cells Iong and needle-like shaped with bluntly tipped apices. Chloroplasts 2,

each containing a row of pyrenoids. Cell 4-7.5 ptm in diameter, 170-200 ptm long.

17. Sle)irogyra sp. 1 (Pl. XVIII, fig. 13)

    Filament long and unbranched. Cells cylindrical with plane end walls, about

30 ptm in diarneter, 150-250 ptm long. Chloroplasts 3-4 in each cells, spirally twisted

3 turns, with maRy pyrenoids.

18. sS7)irogyra sp. 2 (Pl. XVIII, fig. 14)

    Filament long and unbranched. Cells cylindrical with plane end wa]ls, about

50 ptm in diameter, 100-250 ptm long. Chloxoplasts 3 in each cells, spiral}y twisted

2 turns, with many pyrenoids.

19. C7i.aetophora elagans (Roth) Agardh (Pl. XIX, fig. !)

    Prescott, 1951, p. 118, Pl. 14-figs. 3, 4; Hirose & Yamagishi (ed.), 1977, p. 313,

Pl. 101-fig. 1.

    Thallus attached, flattenecl green masses of soft mucilage, consisted of highly

branched filaments spread out from a common center. Filaments dichotomously
branched, tapering to b}unt or somewhat acute point. Cells cylindrical, 5-10ptm

in diameter, 8-40ptm long. Chloroplast parietal band wlth one pyrenoid. F.

20. Cladophora cyispata (Roth) KUtzing (Pl. XX, fig. 1)

    Prescott, 195i, p. 137, PL 19-figs. 9-11; Hirose & Yamagishi (ed.), I977, p.

329, PL 109-fig. 1.

    A repeatedly branched filameBtous thallus with basal rhizoidal ce}ls spread in

sucker-shaped, attached on the aquatic plants or stones, foyming feathery and

delicate tufts, a few centimeter to more than 30 centimeters. Filaments dichoto-

mous}y branched, gradually attenuated in the branches to narrowed apices. Cells

long, cylindrical, 20-50ptm in diameter, 7-20 times their diameter in }ong, cell

walls relatively thln. Ch}oroplast parietal reticu]um with maRy pyrenoids. F.

13. ,SZrenedesmus intermedizes Chodat (Pl. XVIII, fig. 17)

    Uheykovich, 1966, p. 93, figs. 560-578.

    Colony composed of 4 cells arraRged alternately. Cells elliptical 2.5-10 ptm in

diameter, 8-20 ptm long. Outer cells have a spine at each pole, inner cells wlthout

spines. F.

14. SZrenedesmus spinosus Chodat (P]. XVIII, fig. 18)

    Uherkovich, 1966, pp. 107-108, figs. 709-750.

    ColoRy composed of 2, 4 cells iR one series. Cells elliptical, 2.5-3 ptm in diame-

ter, 8-10ptm long. Outer cells have a spine at each pole and a shoxt process at
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tlon to these, three periphytic algae were identified. This paper describes their seasonal occur-

rence ancl morphological characters.
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