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Abstract 173 species and varieties of diatoms, planktonic, benthic and attached, are
identified, and 153 of which are described and illustrated, from Kahoku-gata, a brackish
lake in the vicinity of Kanazawa City, Central Japan.

Lake Kahoku-gata lies along the coast of the Sea of Japan and is separated from the
sea by a well-developed sand dune. The larger part of the lake with an area of 23 km?
was recently reclaimed, leaving a flood control area of about 8 km?. But it is still the
largest brackish-water lake in the Hokuriku District. The lake basin is very flat and
shallow, being about 2 meters deep nearly all over the area. The lake is connected with
the Sea of Japan through the Ohno-gawa,a canal about 5 km long, which flows out from
the southwest corner of the lake. As the inflows, there are six rivers, the Asano-gawa, the
Morimoto-gawa, the Tsubata-gawa, the Kanakusare-gawa, the Nose-gawa and the
Unoke-gawa. Another canal 1.5 km in length and 110 m in width was built across the sand
dune on the west side of the lake for the purpose of controling the flood. The lock-gate at
the end of this canal was closed in usual condition.

The limnobiological studies of this lake have hitherto been made by MASHIKO (1949),
MASHIKO & INOUE (1952) and KANETSUNA (1973), but their studies were all made on the
plankton before the reclamation of this lake. On 28 April and 12, 19 May, 1972 the present
authors made collections of plankton, attached organisms and mud in this lake and
attached organisms of the rivers flowing into the lake. The present report deals with the
taxonomical study on the diatoms found in these collections. The stations of this study are
shown in Fig.1. The chlorinity of surface water of the lake is 30-667 mg/l. This value is
apparently lower as compared with those reported before the reclamation.

The number of the species of diatom observed is 46 in the plankton, 117 in the
attached organisms of the shore, 69 in samples of the mud. The number of the species
collected is 22 in the Asano-gawa River, 35 in the Kanakusare-gawa River, 32 in the
Morimoto-gawa River, 65 in the Tsubata-gawa River, 29 in the Nose-gawa River and 45
in the Unoke-gawa River.

The authors here wish to express their hearty thanks to Prof. Dr. K. MASHIKO of the
Noto Marine Laboratory, Kanazawa University, for his kind advice.
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Fig. 1. Map of Lake Kahoku-gata, showing the location of collecting samples.

Coscinodiscaceae

1. Melosirva varians AGARDH (Pl. I, Fig. 1)
HUSTEDT, 1930, Stissw. -F1., 10 : p. 85, f. 41 ; HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 377, f. 447.
Valves 19-23 1, long and 17-20 4 in diameter.
Hab. Lake Kahoku-gata (shore and plankton).
2. Melosira granulata (EHR.) Ravrrs (Pl I, Figs. 2 a-b)
HUSTEDT, 1930, Sussw.-F1.,10: p. 87, f. 44; HUBER-PESTALOZzZI, 1942, Binnengew., 2: 2, p. 380, f.
451-452.
Valves 8-15 4 long, 8-14 4 in diameter. Striae 10-13 in 10 x, puncta 7-9 in 10 4.
Hab. Lake Kahoku-gata (shore, plankton and mud).
3. Melosiva granulalta (EHR.) RaLrs var. angustissima MuLL. (PL. I, Fig. 3)
HUSTEDT, 1930, Sussw. -F1., 10: p. 88, f. 45; HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 381, f.
452-453.
Valves 15-18 4 long, 5-6 4 in diameter. Striae 11 in 10 y, puncta 9-15 in 10 ..
Hab. Lake Kahoku-gata (shore, plankton and mud).
4.  Melosiva nyassensis MULL. (PL. I, Fig. 5)
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HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 385, f. 463.

Valves 13 4 long, 15 4 in diameter. Striae 8 in 10 , and puncta 9 in 10 4.

Hab. Lake Kahoku-gata (shore).
5. Melosira argus MuLL. (Pl I, Fig. 6)

HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 387, f. 467.

Valves 14 4, long, 12 4 in diameter. Striae 9 in 10 , and puncta 5 in 10 4.

Hab. Lake Kahoku-gata (shore).
6. Melosira ambigua (GRUN.) MULL. (PL. I, Fig. 4)

HUSTEDT, 1930, Stussw. -F1., 10 : p. 89, f. 49 ; HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 388, f.
468.

Valves 3 1 long, 5 . in diameter. Striae 16-21 in 10 4, puncta 21 in 10 4.

Hab. Lake Kahoku-gata (shore and mud).
7. Melosira italica (Eur.) Ktorz. (PL I, Fig. 7)

HUSTEDT, 1930, Siissw. -F1., 10: p. 91, f. 50; HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 389, f.
470.

Valves 6-7 4 long, 9-10 4 in diameter. Striae 15 in 10 4, puncta 19 in 10 1.

Hab. Lake Kahoku-gata (plankton and mud), Tsubata-gawa Riv., Unoke-gawa Riv.
8. MeZosz'm italica (EHR.) KuTz. var. fenuissima (GrunN.) MuLL. (Pl I, Fig. 8)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 91 ; HUBER-PESTALOZzZI, 1942, Binnengew., 2: 2, p. 390, f. 471.

Valves 7-11 4 long, 4-5 4 in diameter. Striae 16 in 10 4, puncta 17-20 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv.
9. Gyclotella stelligera CLEVE et GrUN. (PL. I, Fig. 9)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 100, f. 65.

Valves 6-8 4 in diameter and striae 11 in 10 4.

Hab. Lake Kahoku-gata (shore), Morimoto-gawa Riv., Tsubata-gawa Riv.
10.  Cyclotella Meneghiniana Kitz. (Pl. 1, Fig. 10)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 100, f. 67.

Valves 16-20 4 in diameter and striae 7 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud).
11.  Cyclotella striata (Kutz.) GrRUN. (PL I, Fig. 11)

HUSTEDT, 1930, Stissw. -F1.,, 10 : p. 101, f. 71.

Valves 14-15 1 in diameter and striae 10-11 in 10 .

Hab. Lake Kahoku-gata (shore and mud).
12.  Cyclotella glomeraia Bacamann (Pl. I, Fig. 12)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 105, f. 81.

Valves 6-6.5 1 in diameter and striae 11 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud), Morimoto-gawa Riv.
13.  Coscinodiscus lacustris GrRUN. (Pl. I, Fig. 13)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 113, f. 90.

Valves 28  in diameter, striae 12 in 10 4 and puncta 12 in 10 4.



100 Hironori KaMijo and Toshiharu WATANABE

Hab. Lake Kahoku-gata (shore, plankton and mud).
Fragilariaceae

14. Diatoma hiemale (LYNGBYE) HEIB. var. mesodon (EHR.) GRUN. (Pl. I, Fig. 14)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 108, pl. 2, f. 8.
Valves 12-13 4 long, 6 , broad and costae 4-6 in 10 x.
Hab. Lake Kahoku-gata (shore).
15.  Diatoma vulgare Bory var. grande (W. Smita) Grun. (PL. I, Fig. 15)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 110, pl. 2, f. 13-14.
Valves 28-29 4 long, 4 4 broad and costae 7 in 10 w.
Hab. Lake Kahoku-gata (shore and plankton).
16.  Meridion circulare AGARDH var. constrictum (RaLrs) V. Heurck (Pl I, Fig. 16)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 114, pl. 2, {. 16.
Valves 26 4 long, 6 x broad. Striae 16 in 10 4 and costae 3 in 10 1.
Hab. Morimoto-gawa Riv.
17.  Opephora martyi HERB. var. martyi Patr. & Rem. (Pl I, Fig. 17)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 115, pl. 3, {. 3.
Valves 10 4 long, 4.5  broad, and striae 7 in 10 4.
Hab. Lake Kahoku-gata (shore and mud).
18.  Ceratoneis arcus (EHr.) CLEVE var. recta (CLEVE) Krasske (Pl. II, Fig. 18)
KOBAYASI, 1964, Bull. Chichibu Museum Nat. Hist., 12: p. 66, {. 2 a-i.
Valves 29 4 long, 7 4 broad and striae 14 in 10 ..
Hab. Tsubata-gawa Riv.
19.  Fragilaria capucina DESMAZIERES var. mesolepta Rasu. (Pl 11, Fig. 19)
PATRICK & REIMER, 1966, Diat. U. S, 1: p.119, pl. 3, f. 6 ; HUSTEDT, 1930, Siissw. —-Fl1., 10: p. 138, f.
128.
Valves 38 4 long, 3 1 broad and striae 18 in 10 ..
Hab. Lake Kahoku-gata (plankton).
20.  Fragilaria vaucheviae (Kiytz.) PETERS, var. vaucheriae PATR. & ReEm. (Pl 1I, Figs. 20
a-e)
PATRICK & REIMER, 1966, Diat. U. S., 1:p. 120, pl. 3, f. 14-15; WATANABE, 1971, Ann. Rep.Noto Mar.
Lab., 11: p. 10, pl. 3, f. 3 a-c.
Valves 9-30 « long, 3-5 ;. broad and striae 12-16 in 10 ..
Hab. Lake Kahoku-gata (shore and mud), Asano-gawa Riv., Kanakusare-gawa Riv.,,
Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa Riv.
21, Fragilavia construens (EHR.) GRUN. var. construens Patr. & Rem. (Pl 11, Fig. 21)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 125, pl. 4, {. 4.
Valves 11 4 long, 7 4 broad and striae 18 in 10 .
Hab. Lake Kahoku-gata (mud).
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22. Fragilaria construens (EHR.) GRUN. var. venter (EHR.) GRUN. (PL II, Fig. 22)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 126, pl. 4, . 8-9.
Valves 10 4 long, 3.5 ; broad and striae 13 in 10 ..
Hab. Lake Kahoku-gata (shore).
23.  Fragilaria construens (EHR.) GRUN, var. exigua (W. SmiTH) ScuHurz (Pl II, Fig. 23)
HUSTEDT, 1930, Siissw. -FL., 10 : p. 141, f. 140.
Valves 15 1 long, 1.5 4 broad and striae 17 in 10 .
Hab. Lake Kahoku-gata (shore, plankton and mud).
24.  Fragilaria pinnata EHR. var. pinnata PATR. & Re. (PL. II, Fig. 24)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 127, pl. 4, {. 10.
Valves 5 1 long, 4 1 broad and striae 6 in 10 ..
Hab. Lake Kahoku-gata (plankton and mud), Morimoto-gawa Riv., Tsubata—gawa
Riv., Unoke-gawa Riv.
25.  Asterionella formosa HASSALL var. gracillima (HanTz.) GRUN. (Pl II, Fig. 25)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 160, pl. 9, f. 4.
Valves 58 ;, long and 3 ;. broad.
Hab. Lake Kahoku-gata (plankton).
26.  Synmedra fasciculata (AGARDH) KUTz. var. truncala (GrReV.) Patr. (Pl II, Figs. 26 a-b)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 142, pl. 5, f. 16.
Valves 16-30 4 long, 4-5 4 broad, and striae 14-15 in 10 .
Hab. Lake Kahoku-gata (shore and mud), Kanakusare-gawa Riv.
27.  Symedra rumpens KOtz. var. familiaris (Kotz.) Hust. (Pl II, Fig. 27)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 143, pl. 5, f. 20.
Valves 30-32 4 long, 3.5 ;. broad and striae 16 in 10 4.
Hab. Lake Kahoku-gata (shore).
28.  Synedra rumpens KO1z. var. fragilarioides GrRun. (P1. II, Figs. 28 a-h)
PATRICK & REIMER, 1966, Diat. U. S., 1; p. 144, pl. 6, f. 1.
Valves 32-49  long, 4-5 4 broad and striae 11-12 in 10 .
Hab. Lake Kahoku-gata (shore), Unoke-gawa Riv.
29.  Symedra pulchella RavLrs ex Kiitz. var. pulchella PaTrR. & Rem. (Pl II, Figs. 29 a-b)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 146, pl. 6, f. 10, 12.
Valves 83-109 4 long, 6-7 1 broad and striae 14 in 10 ..
Hab. Lake Kahoku-gata (shore).
30. Symedra ulna (N11z.) EHR. var. ulna Patr. & Rem. (Pl II, Fig. 30)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 148, pl. 7, . 1-2.
Valves 170-200 4 long, 7 x broad and striae 9-10 in 10 ..
Hab. Lake Kahoku-gata (shore and plankton), Morimoto-gawa Riv., Tsubata-gawa
Riv., Nose-gawa Riv., Unoke-gawa Riv. '
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Eunotiaceae

31.  Eunotia elegans OestR. var. elegans PATR. & Rem. (PL. III, Fig. 31)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 211, pl. 13, f. 9.
Valves 31 4 long, 4 ; broad and striae 20 in 10 4.
Hab. Tsubata-gawa Riv.

Achnanthaceae

32.  Cocconeis placentula EHR. var. euglypta (Eur.) CLEVE (PL. III, Figs. 32 a-b)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 241, pl. 15, f. 8.

Valves 18-22 1 long, 10 4 broad. Striae 21 in 10 » on the raphe valve and 18-21in10 «
on the pseudoraphe valve.

Hab. Lake Kahoku-gata (mud), Morimoto-gawa Riv.

33.  Achnanthes linearis (W. SMmiTH) GRUN. var. linearis PaTtr. & Rem. (PL III, Fig. 33)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 251, pl. 16, f. 3—4.

Valves 15 1 long, 3 x broad and striae 25 in 10 « on the raphe valve.

Hab. Lake Kahoku-gata (shore), Unoke-gawa Riv.

34.  Achnanthes affinis GRUN. var. affinis PATR. & Rem. (PL. III, Fig. 34)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 254, pl. 16, f. 11-12.

Valves 14 4 long, 4 n broad and striae 22 in 10 x4 on the raphe valve.

The present specimen coincides with the description by PATRICK & REIMER (1966),
except that the number of the striae is less than that in their description (striae 27-30 in
10 x in PATRICK & REIMER),

Hab. Tsubata-gawa Riv.

35.  Achnanthes lewisiana PATR. var. lewisiane PaTr, & Rem. (Pl III, Fig. 36)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 266, pl. 17, f. 19-20.

Valves 11 4 long, 4.5 4 broad and striae 15 in 10 4 on the raphe valve.

Hab. Tsubata-gawa Riv.

36.  Achnanthes clevei GRUN. var. clever PaTr. & Rem, (P1. III, Fig. 35)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 267, pl. 17, f. 21-22.

Valves 15 1 long, 5 4 broad and striae 18 in 10 4 on the raphe valve.

Hab. Lake Kahoku-gata (shore), Morimoto-gawa Riv.

37.  Achnanthes hauckiana GRUN. var. rostrala Scuviz (Pl III, Fig. 37)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 269, pl. 17, f. 33-34.

Valves 21 4 long, 8 4 broad, and striae 11 in 10 , on the pseudoraphe valve.

Hab. Lake Kahoku—-gata (shore and mud).

38.  Achnanthes lanceolata (BREB.) GRUN. var. lanceolata PATR. & Remi. (Pl III, Figs. 38
a—c)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 269, pl. 18, f. 1-10.
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Valves 16-25 4 long, 5-7 x broad and striae 11-13 in 10 » on both valves.

Hab. Lake Kahoku-gata (plankton and mud), Asano-gawa Riv., Kanakusare-gawa
Riv., Morimoto-gawa Riv., Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa Riv.
39.  Achnanthes lanceolata (BREB.) GRUN. var. dubia Grun. (Pl. III, Figs. 39 a-b)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 271, pl. 18, f. 11-15.

Valves 20 1 long, 7 ;. broad and striae 13 in 10 ; on both valves.

Hab. Kanakusare-gawa Riv., Morimoto-gawa Riv., Tsubata-gawa Riv.
40.  Achnanthes temperei M. PERAG. var. temperei PaTrR. & Rem. (PI. III, Fig. 40)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 278, pl. 19, f. 12-13.

Valves 46 , long and 11 , broad. Striae 10 in 10 » on the raphe valve and puncta
9-11 in 10 4 on the raphe valve.

Hab. Lake Kahoku-gata (plankton).
41.  Achnanthes brevipes AGRADH var. intermedia (Kutz.) CLEVE (PL. III, Fig. 41)

HUSTEDT, 1930, Stussw. -F1.,, 10 : p. 210, f. 310.

Valves 20 4 long, 11 , broad and striae 9 in 10 , on the raphe valve.

Hab. Lake Kahoku-gata (shore and plankton).
42.  Achnanthes crenulata GRUN., (P1. III, Figs. 42 a-b)

WATANABE, 1971, Ann. Rep. Noto Mar. Lab., 11: p. 12, pl. 4, {. 17 a-c.

Valves 40 4 long and 13 , broad. Striae 8 in 10 , on the pseudoraphe valve and 8-9
in 10 x on the raphe valve.

Hab. Morimoto-gawa Riv.

Naviculaceae

43.  Mastogloia smithii THWAITES ex W. SMITH var. lacustris GRUN. (P1. III, Figs. 43 a—d)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 300, pl. 20, f. 12-13.

Valves 21-32 ;, long and 10-11 y broad. Striae 17 in 10 4, puncta 21 in 10 » and loculi
6-7 in 10 4.

Hab. Lake Kahoku-gata (shore).
44, Frustulia vulgaris (TaWAITES) De T. var. vulgaris PaTtr. & Rem. (Pl IV, Fig. 44)

PATRICK & REIMER, 1966, Diat. U. S. 1: p. 309, pl. 22, f. 3.

Valves 41-58 , long, 10-11 4 broad.

Hab. Lake Kahoku-gata (shore and plankton), Kanakusare-gawa Riv., Morimoto-gawa
Riv., Unoke-gawa Riv.
45.  Gyrosigma spencerii (QUEK.) GRIFF. & HENFR. var. spencerii PaTr. & Rem. (Pl IV,
Fig. 45)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 315. pl. 23, f. 4.

Valves 100 4 long and 12 , broad. Longitudinal striae 21 in 10 » and transverse
striae 20 in 10 1.

Hab. Lake Kahoku-gata (shore and mud), Tsubata-gawa Riv.
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46. Gyrosigma nodiferum (GRUN.) REM. var. nodiferum PaTR. & REm. (PL IV, Fig. 46)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 320, pl. 24, {. 2.
Valves 74-79 . long, 12 4 broad. Longitudinal striae 21 in 10 ; and transverse striae
20-21 in 10 4.
Hab. Lake Kahoku-gata (shore and mud).
47.  Gyrosigma wormleyi (SuLLlv.) BOYER var. wormleyi PaTtr. & Rem. (PL IV, Fig. 47)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 327, pl. 26, £. 3.
Valves 80-101 4 long, 14-19 , broad. Longitudinal striae 25-26 in 10 » and transverse
striae 20 in 10 ,.
Hab. Lake Kahoku-gata (shore, plankton and mud).
48.  Neidium iridis (EHR.) CLEVE var. amphigomphus (EHr.) V. Heurck (Pl IV, Fig. 48)
HUSTEDT, 1930, Suissw. -Fl., 10 : p. 245, . 382.
Valves 45 4 long, 16 4 broad, striae 19 in 10 » and puncta 16 in 10 x.
Hab. Kanakusare-gawa Riv., Tsubata-gawa Riv.
49. Neidium affine (EHR.) PriTz. var. amphivhynchus (EHR.) CLEVE (PL IV, Fig. 49)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 391, pl. 35, f. 3.
Valves 44 ;, long and 11 4 broad. Striae 25 in 10 » and puncta 16-21 in 10 x.
Hab. Lake Kahoku-gata (shore and mud), Kanakusare-gawa Riv.
50. Neidium hevcynicum MAYER f. subrostratum WAaLLACE (Pl. IV, Fig. 50)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 399, pl. 36, f. 11-12. ,
Valves 25 4 long, 7 4 broad. Striae 27 in 10 » and puncta about 21 in 10 4
Hab. Kanakusare-gawa Riv., Tsubata-gawa Riv.
51.  Diploneis pseudovalis HusT. var. pseudovalis Patr. & Rem. (Pl V, Fig. 51)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 412, pl. 38, f. 5.
Valves 24 ; long, 16 , broad and costae 8 in 10 ..
Hab. Lake Kahoku-gata (shore and mud).
52. Diploneis oblongella (NAEG. ex KiTz.) Ross var. oblongelle Patr. & Rrem. (Pl V,
Fig. 52)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 413, pl. 38, {. 8.
Valves 28 ;, long, 18 , broad and costae 10 in 10 ..
Hab. Lake Kahoku-gata (shore).
53. Diploneis elliptica (Kurtz.) CLEVE var. elliptica PaTr. & Rem. (Pl. V, Figs. 53 a-b)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 414, pl. 38, f. 10.
Valves 13-16 x long, 8-11 4 broad and costae 9-13 in 10 ..
Hab. Lake Kahoku-gata (shore, plankton and mud), Morimoto-gawa Riv.
54.  Diploneis ostracodarum (PANT.) JUR. var. ostracodarum PaTrR. & Remm. (Pl V, Fig. 54)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 415, pl. 38, f. 11.
Valves 35 ;. long, 20 , broad and costae 8 in 10 ..
Hab. Tsubata-gawa Riv.
55.  Stauromeis phoenicenteron (Nitz.) Eur. f. gracilis (Eur.) Hust. (P1. V, Fig. 55)
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PATRICK & REIMER, 1966, Diat. U. S, 1: p. 359, pl. 29, f. 3-4.

Valves 70 1 long, 14 4, broad and striae 17 in 10 ..

Hab. Tsubata-gawa Riv., Nose-gawa Riv.

56. Navicula aurviculata HUST. var. auriculata PATR. & REm. (Pl. V, Figs. 56 a-b)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 441, pl. 39, f. 1.

Valves 13 4 long, 5 4 broad and striae 17 in 10 .

Hab. Lake Kahoku-gata (shore).

57. Navicula civcumitexta MEIST. ex HUST. var. circumtexta PaTr. & Rem. ? (Pl. V, Fig.
57)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 442, pl. 39, f. 3.

Valves 26-36 1 long, 8 x broad and striae 16 in 10 ..

Patrick & REIMER (1966) state that the striae are convergent at the ends of the valve,
but in the present specimen the striae are radiate at the ends. The other characters
agree with the original description. There may be some question in identifying the
present specimen with N. circumiexia var. circumtexta in the arrangement of the striae.

Hab. Lake Kahoku-gata (mud).

58.  Navicula scutiformis GRUN. ex A. S. var. scutiformis PATR. & Rem. (Pl. V, Fig. 58)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 450, pl. 41, f. 2.

Valves 48 4 long, 20 ; broad. Striae 19 in 10 » and puncta 15-19 in 10 ,.

Hab. Tsubata-gawa Riv.

59.  Nawvicula alpha Creve (Pl. V, Fig. 59)

HUSTEDT, 1961-1966, Krypt. F1.,, 7: 3, p. 688, f. 1686.

Valves 39 1 long and 19 4 broad. Striae 9 in 10 » and puncta 10 in 10 ..

Hah. Lake Kohoku-gata (shore).

60. Navicula mutica Kirz. var. mutica Patr. & Rem. (Pl. VI, Figs. 60 a-b)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 454, pl. 42, f. 2.

Valves 21-34 4, long, 8-10 » broad and striae 17 in 10 4.

Hab. Lake Kahoku-gata (shore, plankton and mud), Tsubata-gawa Riv., Unoke-gawa
Riv.

61. Navicula neoventricosa Hust. (P1. VI, Figs. 61 a-m)

HUSTEDT, 1961-1966, Krypt. F1., 7: 3, p. 612, . 1612,

Valves 9-21 4 long, 5-8 » broad. Striae 15-19 in 10 4 at the center of the valve to
19-24 at the ends.

The specimens in which the outline of valve is slightly undulated (Figs. 61 a-c)
resemble N. mutica var. undulata (in PATRICK & REIMER, 1966), but are distinguished from
this variety by the weakness of undulation. As shown in Figs. 61 d-m, the shape of
apices is variable, but we can observe a tendency that the shape of apices continuously
changes. On the other hand, in specimens in Figs. 61 a-m the number of striae in 10 4 is
all the same. From these facts, all the specimens may be regarded to belong to one
taxon. The smaller form shown in Figs. 61 k-m is not usually found with the larger
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form at same station.

Hab. Lake Kahoku-gata (shore and plankton), Morimoto-gawa Riv., Tsubata-gawa
Riv., Nose-gawa Riv.
62. Navicula protracta GRUN. var. protracta PATR. & Rem. (Pl. VI, Figs. 62 a-b)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 471, pl. 45, f. 3.

Valves 15-27 4 long, 5-7 4 broad and striae 11-19 in 10 (.

Hab. Lake Kahoku-gata (shore and plankton), Tsubata-gawa Riv.
63. Navicula integra (W. SMITH) RALFS var. infegra PATR. & Rem. (Pl. VI, Figs. 63 a-b)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 473, pl. 45, {. 6.

Valves 28-37 4 long, 8-9 x broad. Striae 13-15 in 10 y at the center of the valve to
21-23 in 10 y at the ends.

Hab. Lake Kahoku-gata (shore), Kanakusare-gawa Riv., Morimoto-gawa Riv.
64. Navicula pupula Kirz. var. pupula PaTrR. & Rem. (Pl. VI, Figs. 64 a—c)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 495, pl. 47, f. 7.

Valves 20-27 4 long, 7-8 4 broad and striae 19-20 in 10 ..

Hab. Lake Kahoku-gata (shore), Asano-gawa Riv., Kanakusare-gawa Riv., Nose-gawa
Riv., Unoke-gawa Riv.
65. Navicula pygmaeformis Koayasi (Pl. VI, Fig. 65)

KOBAYASI, 1968, Jap. Jour. Bot., 20 (1): p. 108, pl. 4, f. 58-59.

Valves 22 4 long, 9 4 broad, and striae about 23 in 10 ..

The present specimen is smaller and has less number of the striae than that of
KoBavasr's original description.

Hab. Tsubata-gawa Riv.
66. Navicula salinarum GRUN. var. salinarum PATR. & Rem. (Pl. VII, Fig. 66)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 502, pl. 48, f. 1.

Valves 27 4 long, 8.5 y broad and striae 17 in 10 ..

Hab. Lake Kahoku-gata (shore and mud).
67. Navicula cryptocephala Kitz. var. cryptocephala Patr. & Rem. (Pl VII, Figs. 70 a-b)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 503, pl. 48, f. 3.

Valves 22-36 4 long, 6-9 4 broad and striae 15-17 in 10 g

Hab. Lake Kahoku-gata (shore), Asano-gawa Riv., Kanakusare-gawa Riv., Tsubata-gawa
Riv., Nose-gawa Riv., Unoke-gawa Riv.

68. Navicula cryptocephala Kitz. var. veneta (Kirrz.) Rasu. (Pl. VII, Figs. 67, 71 a-h)
Patrick & REIMER, 1966, Diat. U. S., 1: p. 504, pl. 48, f. 5; FUKUSHIMA,KO-BAYASHI & MIGITA, 1969,
Jour. Yokohama City Univ., 60 (180): p. 13, pl. 7, f. a—c; HUSTEDT, 1930, Siissw. Fl,, 10: p. 295, f. 497 a;

WATANABE, 1971, Ann. Rep. Noto Mar. Lab., 11: p. 13.

Valves 20-28 ( long, 6-8 1 broad and striae 13-15 in 10 4.

Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv., Kanakusare-
gawa Riv., Morimoto-gawa Riv., Tsubata-gawa Riv., Unoke-gawa Riv.
69. Navicula viridule (Kitz) KiTz. em V. HEURCK var. avemacea (Bres. ex Grun.) V.
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Heurck (P1. VII, Figs. 68 a-d)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 507, pl. 48, f. 10 ; V. HEURCK, 1896, Treat Diat., p. 180, pl.
3, f. 117.

Valves 29-50 , long, 9-11 4 broad. Striae’10-11 in 10 4 at the center of the valve to
13-14 in 10 , at the ends.

Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv., Kanakusare-
gawa Riv., Morimoto-gawa Riv., Tsubata-gawa Riv., Nose-gawa Riv.

70.  Navicula viridula KTz, var. slesvicensis (GRUN.) CLEVE (P1. VII, Figs. 69 a-b)

WATANABE, 1971, Ann. Rep. Noto Mar. Lab., 11: p. 13, pl. 5, f. 26 a-g; V. HEURCK, 1896, Treat. Diat.,
p. 180, pl. 3, f. 118.

Valves 24-33 , long, 8-9 » broad and striae 9 in 10 » at the center of the valve.

Hab. Lake Kahoku-gata (shore and mud), Kanakusare-gawa Riv., Tsubata-gawa Riv.,,
Nose-gawa Riv., Unoke-gawa Riv.

71.  Navicula lanceolata (AGraDH) KTz, var. lanceolata Patr. & Rem. (Pl. VII, Figs. 72
a-h)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 511, pl. 48. f. 19-20.

Valves 30-40 (. long, 8-10 . broad and striae 9-10 in 10 ..

Hab. Lake Kahoku-gata (shore and mud), Tsubata—gawa Riv., Morimoto-gawa Riv.
72.  Navicula heufleri GRUN. var. heufleri PATR. & R, (Pl. VII, Figs. 73 a—c)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 515, pl. 49, f. 6.

Valves 22-31 4 long, 6-7 4 broad and striae 11 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud), Kanakusare-gawa Riv., Unoke-gawa
Riv.

73. Navicula anglica RALFS var. subsalsa (GRUN.) CLEVE (Pl. VII, Fig. 74)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 520, pl. 49, f. 20‘; HUSTEDT, 1930, Stissw. -F1., 10 : p. 303.

Valves 23 1, long, 8 . broad and striae 11-13 in 10 ..

Our specimen is similar to N. elginensis var. neglecta (in PATRICK & REIMER, 1966) in
having slight undulation on the margins of the valve, but differ in that undulation is very
weak and central area is small.

Hab. Lake Kahoku-gata (shore and mud).

74.  Navicula clementis GRUN. var. genuina CLEVE (Pl. VIII, Figs. 75 a-d)

CLEVE-EULER, 1953, Diat. Schw. Finn., 4 (5): p. 148, f. 802 a—c.

Valves 13-31 , long, 9-12 ;, broad and striae 9-12 in 10 4.

Our specimens may be classified into two different types in number of isolated puncta
in the central area, the type with two puncta (Figs. 75 c-d) and another type with four
puncta (Figs. 75 a-b). The shape of valve and the striae number in 10 , of both types
are similar. The specimens with two isolated puncta agree with N. clementis var.
clementis (in PATRICK & REIMER, 1966). They describe that two isolated puncta are
present on one side of the central nodule, but do not show the type with four isolated
puncta. In the description of CLEVE-EULER (1953), V. clementis var. genuina usually has
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two isolated puncta in the central area but sometimes has one or three to four isolated
puncta. From these facts we identify both two types as N. clementis var. genuina in
CLEVE-EULER (1953).
Hab. Lake Kahoku-gata (shore).
75. Navicula clementis GRUN. var. acuta CLEVE (Pl. VIII, Fig. 76)
CLEVE-EULER, 1953, Diat. Schw. Finn., 4 (5): p. 148, {. 802 h.
Valves 13 y long, 7 4 broad and striae 11 in 10
The specimen agree with N. clementis var. acuta of CLEVE-EULER, except that the valve
size of our specimen is smaller. This variety is distinguished from N. clementis var.
genwuina by its non-rostrated apices.
Hab. Lake Kahoku-gata (shore).
76. Navicula exigua GREG. ex GRUN. var. exigua PaTr. & REm. (Pl VIII, Fig. 77)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 522, pl. 49, f. 23.
Valves 15 4 long, 8.5 4 broad and striae 13 in 10 .
Hab. Tsubata-gawa Riv.
77. Navicula exigua GREG. ex GRUN. var. capitata PaTr. (P1. VIII, Figs. 78 a-b)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 522, pl. 49, f. 24.
Valves 24-27 4 long, 10 4 broad and striae 14 in 10 4.
Hab. Lake Kahoku-gata (shore), Asano-gawa Riv., Tsubata-gawa Riv., Nose-gawa
Riv., Unoke-gawa Riv.
78.  Navicula laterostrata Hust. (P1. VIII, Figs. 79 a-b)
HUSTEDT, 1961, Krypt. FlL, 7: 3, p. 146, {. 1279.
Valves 22 4 long, 7 , broad and striae 15 in 10 ..
Hab. Kanakusare-gawa Riv. »
79.  Navicula elginensis (GREG.) RALFS var. neglecta (Krasskg) PaTr. (Pl. VIII, Fig. 80)
PATRICK& REIMER, 1966, Diat. U. S., 1: p. 525, pl. 50, £. 5.
Valves 22 1 long, 8 4 broad and striae 11-13 in 10 4.
Hab. Tsubata-gawa Riv.
80. Navicula bicephala HusT. var. bicephala PaTr. & Rem. (Pl VIII, Figs. 81 a-b)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 529, pl. 50, f. 15.
Valves 18 4 long, 4 4 broad and striae 19 in 10 4.
Hab. Unoke-gawa Riv.
81. Navicula peregrina (Eur.) KiUtz. var. peregrina Patr. & Rem. (Pl VIII, Fig. 82)
PATRICK & REIMER, 1966, Diat. U. S, 1: p. 533, pl. 51, f. 5.
Valves 42 4 long, 14 4 broad and striae 5 in 10 4 at the center of the valve to & in 10
« at the ends.
Hab. Lake Kahoku-gata (shore).
82. Navicula capitata EHR. var. capitata PATrR. & Rem (Pl VIII, Figs. 83 a—)
PATRICK & REIMER, 1966, Diat. U. S., 1: p. 536, pl. 52, f. 1-2.
Valves 17-22 4 long, 6 , broad and striae 7-9 in 10 ..
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Hab. L.ake Kahoku-gata (shore), Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa
Riv.

83.  Navicula capitata EHR. var. hungarica (GRUN.) Ross (Pl. IX, Figs. 84 a-b)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 537, pl. 52, {. 3.

Valves 19-32 4 long, 5-7 x broad and striae 7-11 in 10 1.

Hab. Lake Kahoku-gata (shore), Tsubata-gawa Riv.

84. Navicula hungarica GRUN. var. linearis OsTrUP. (Pl. IX, Figs. 85 a-b)

HUSTEDT, 1930, Stissw. -FL., 10 : p. 298, f. 507.

Valves 14-20 4 long, 6 » broad and striae 9-10 in 10 .

Hab. Lake Kahoku-gata (shore and mud), Unoke-gawa Riv.

85. Navicula citrus Krasske ? (PL IX, Figs. 86 a-b)

CLEVE-EULER, 1953, Diat. Schw. Finn., 4 (5): p. 137, {. 779.

Valves 17 ,, long, 6 ; broad and striae 15 in 10 4.

The present specimen somewhat resembles N. citrus, but differs in its broadly
rostrated apices.

Hab. Lake Kahoku-gata (shore), Asano-gawa Riv., Kanakusare-gawa Riv., Tsubata-gawa
Riv., Unoke-gawa Riv.

86. Caloneis veniricosa (EHR.) MEIST. var. alpina (CLEVE) PaTr. (Pl. IX, Fig. 87)

PATRICK & REIMER, 1966, Diat. U. S, 1: p. 583, pl. 54, f. 1.

Valves 36 1 long, 9 » broad and striae 19 in 10 ..

Hab. Tsubata-gawa Riv.

87.  Caloneis ventricosa (EHR.) MEIST. var. minuta (GruN.) PaTr. (Pl IX, Fig. 88)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 584, pl. 54, f. 2.

Valves 31 4 long, 7 4 broad and striae 21 in 10 4.

Hab. Nose-gawa Riv.

88. Caloneis ventricosa (EHR.) MEIST. var. lruncatula (Grun.) (PL IX, Figs. 89 a-h)

PATRICK & REIMER, 1966, Diat. U. S, 1 p. 585, pl. 54, {. 5.

Valves 31 4 long, 8 ; broad and striae 20 in 10 ..

Hab. Lake Kahoku-gata (plankton), Unoke-gawa Riv.

89. Caloneis bacillum (GruN,) MEerescukowsky (PL. IX, Figs. 90 a-b)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 236, f. 360.

Valves 22-25 4 long, 5 4 broad and striae 17-24 in 10 .

Of our specimens, that illustrated in Fig. 90 b well agree with C. bacillum of HUSTEDT.
The specimen illustrated in Fig. 90 a has much coarse striae (17 in 10 .), but other
characters well coincide with the species by HUSTEDT, so we also identify the specimen
in Fig. 90 a as C. bacillum.

Hab. Lake Kahoku-gata (mud), Unoke-gawa Riv.

90. Pinnularia appendiculata (AGARDH) CLEVE var. appendiculaia PATR. & ReM. (Pl IX,
Fig. 91)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 593, pl. 55, f. 2.
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Valves 31 4 long, 6 4 broad and striae 15 in 10 ..
Hab. Lake Kahoku-gata (shore), Unoke-gawa Riv.

91. Pinnularia braunii (GRUN.) CLEVE var. amphicephala (A. Maver) HustT. (PL. IX, Fig.
92)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 594, pl. 55, f. 4.

Valves 45 1, long, 9 ; broad and striae 11-13 in 10 ..

Hab. Lake Kahoku-gata (shore).
92.  Pinnularia burkii PATR. var. burkii PaTr. & Rem. (Pl. IX, Figs. 93 a-b)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 59, pl. 55, f. 7.

Valves 22 1 long, 5 4 broad and striae 16-17 in 10 ..

Hab. Lake Kahoku-gata (shore and mud), Tsubata-gawa Riv., Nose-gawa Riv.,
Unoke-gawa Riv.

93.  Pinnularia microsiatron (EHR.) CLEVE var. microstauron PATR. & REmM. (Pl IX, Figs.
94 a—c)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 597, pl. 55, f. 12.

Valves 46-59 4 long, 9-10 4 broad and striae 11 in 10 .

Hab. Lake Kahoku-gata (shore and mud), Kanakusare-gawa Riv., Tsubata—gawa Riv.
94.  Pinnularia biceps GREG. var. biceps PaTR. & Rem. (Pl. X, Fig. 95)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 599, pl. 55, f. 14-15.

Valves 51 4 long, 12 4 broad and striae 13 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud).
95.  Pinnularia mesolepta (EHR.) W. SMITH var. mesolepia PaTr. & Rem. (Pl X, Figs. 96
a-b)

PATRICK & REIMER, 1966, Diat U. S., 1: p. 600, pl. 55, f. 17-18.

Valves 35 4 long, 7 4 broad and striae 13 in 10 .

Hab. Tsubata-gawa Riv.
96. Pinnularia vividis (N11z.) EHR. var. viridis Patr. & REm. (Pl X, Fig. 97)

PATRICK & REIMER, 1966, Diat. U. S., 1: p. 639, pl. 64, f. 5.

Valves 75 1 long, 17 4 broad and striae 9 in 10 ..

Hab. Lake Kahoku-gata (shore).

Cymbellaceae

97.  Amphora ovalis Kiotz. (Pl. X, Fig. 98)
HUSTEDT, 1930, Siissw. -F1., 10 : p. 342, f. 628 ; V. HEURCK, 1896, Treat. Diat., p. 127, pl. 1, f. 15.
Valves 25-32 . long, 6 4 broad and striae 13 in 10 ..
Hab. Lake Kahoku-gata (shore), Kanakusare-gawa Riv., Unoke-gawa Riv.
98.  Amphora veneta (KUtz.) Hust. (PL. X, Fig. 99)
HUSTEDT, 1930, Stissw. -F1., 10 : p. 345, f. 631.
Valves 18 4 long, 4.5 1 broad and striae 19 in 10 .
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Hab. Lake Kahoku-gata (mud), Tsubata-gawa Riv.
99.  Awmphora proteus Grec. (Pl. X, Fig. 100)

CLEVE-EULER, 1953, Diat. Schw. Finn., 4 (5): p. 92, f. 673 a; PROWSE, 1962, Gar. Bull. Singapore, 19:
p. 58, pl. 17, f. u, pl. 18, f. a.

Valves 43 4 long, 8 4, broad and striae 10 in 10 ..

Hab. Lake Kahoku-gata (shore).
100. Cymbella pusilla Grun. (Pl. X, Fig. 101)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 354, f. 646 ; SCHMIDT, 1885, Atlas Diat., pl. 9, f. 36-37.

Valves 20 4 long, 4 ; broad and striae 18 in 10 4 at the center of the dorsal side of
the valve.

Hab. Lake Kahoku-gata (mud), Tsubata-gawa Riv.
101.  Cymbella naviculiformis AuerswaLD (Pl. X, Fig. 102)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 356, f. 653.

Valves 32 4 long, 9-10 » broad. Striae 8-9 in 10 , at the center of the dorsal side of
the valve and 11 in 10 4 at the ventral side.

Hab. Lake Kahoku-gata (shore), Unoke-gawa Riv.
102.  Cymbella turgida (Grec.) CLEVE (Pl. X, Fig. 103)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 358, f. 660.

Valves 26 4 long, 9 1 broad and striae 9 in 10 4.

Hab. Lake Kahoku-gata (shore).
103.  Cymbella ventricosa Kutz. (Pl. XI, Figs. 104 a-d)

HUSTEDT, 1930, Siissw. -FI., 10 : p. 359, f. 661 ; WATANABE, 1971, Ann. Rep. Noto Mar. Lab., 11: p. 15,
pl. 6, f. 37 a-h.

Valves 17-31  long, 5-8 1 broad and striae 11-13 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv., Tsubata-gawa
Riv., Unoke-gawa Riv.
104.  Cymbella gractlis (RaBu.) CLEVE (Pl. XI, Figs. 105 a-b)

HUSTEDT, 1930, Stssw. -FI., 10 : p. 359, f. 663 ; SKVORTZOW, 1936, Philip. Jour. Sci., 61 (1) : p. 48, pl. 11,

f. 5; SCHMIDT, 1885, Atlas Diat., pl. 10, . 36, 37, 39, 40.

Valves 29 , long, 5.5 x broad and striae 14-16 in 10 ..

Hab. Lake Kahoku-gata (shore).
105.  Cymibella gracilis (RaBH.) CLEVE var. Girodi (HErs.) CLEVE (Pl. XI, Fig. 106)

CLEVE-EULER, 1955, Diat. Schw. Finn., 5 (4) : p. 129, f. 1184 f-g. )

Valves 31-34  long, 6-7 ; broad and striae 11-13 in 10 . at the center of the dorsal
side of the valve.

Hab. Lake Kahoku-gata (shore).
106. Cymbella sinuata Grec. (P1. XI, Figs. 107 a-b)

HUSTEDT, 1930, Siissw. -Fl., 10 : p. 361, f. 668 a-b.

Valves 14-21  long, 4-5 4 broad and striae 9-12 in 10 » at the dorsal side of the
valve. :
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Hab. Asano-gawa Riv., Kanakusare-gawa Riv., Tsubata-gawa Riv.
107, Cymbella tumida (BrEB.) V. HEURCK (Pl. XI, Fig. 108)
HUSTEDT, 1930, Stissw. -Fl1., 10 : p. 366, f. 677.
Valves 50-53  long, 16-17 4 broad and striae 9 in 10 4 at the center of the dorsal side
of the valve.
Hab. Lake Kahoku-gata (shore), Morimoto-gawa Riv., Tsubata-gawa Riv.,” Nose-gawa
Riv.
108.  Gomphonema acuminatum EHR. var. Brebissonii (Kutz.) CLEVE (Pl. XI, Fig. 109)
HUSTEDT, 1930, Siissw. -F1., 10 : p. 370, f. 685.
Valves 34-39 1 long, 7 . broad. Striae 10 in 10 4 at the center of the valve to 13 in 10
« at the ends.
Hab. Lake Kahoku-gata (shore).
109.  Gomphonema acuminatum EHR. var. intermedium GRUN. (Pl. XI, Fig. 110)
CLEVE-EULER, 1955, Diat. Schw. Finn., 5 (4) : p. 175, f. 1263 b-c.
Valves 47 ; long, 8 x4 broad. Striae 9 in 10 4 at the center of the valve to 13-15 in 10
w at the ends.
Hab. Lake Kahoku-gata (shore).
110.  Gomphonema parvulum (Kiutz.) Grun. (Pl XI, Fig. 111)
HUSTEDT, 1930, Siissw. -F1., 10 : p. 372. f. 713 a.
Valves 19 4 long, 6 » broad and striae 17 in 10 .
Hab. Lake Kahoku-gata (shore).
111, Gomphonema parvulum (Kitz.) GRUN. var. subelliptica CLEVE (Pl. XI, Figs. 112 a—c)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 373, f. 713 b.
Valves 10-17 4 long, 5-6 y broad and striae 15 in 10 .
Hab. Lake Kahoku-gata (shore and plankton), Morimoto-gawa Riv., Tsubata-gawa
Riv., Nose-gawa Riv.
112.  Gomphonema angustatum (Kutz.) RaBu. (Pl. XI, Figs. 113 a—¢)
HUSTEDT, 1930, Siissw. -F1., 10 : p. 373, £. 690.
Valves 24-33 4, long, 5-6 , broad and striae 10-14 in 10 4.
Hab. Lake Kahoku-gata (shore), Unoke-gawa Riv.
113.  Gomphonema angustatum (KUTz.) RABH. var. producta GRUN. (P1. XII, Figs. 114 a—c)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 373, . 693.
Valves 19-44 4 long, 5-10 4 broad and striae 9-12 in 10 4 at the center of the valve.
Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv., Kanakusare-gawa
Riv., Morimoto-gawa Riv., Tsubata—gawa Riv.
114.  Gomphonema gracile Eur. (Pl. XII, Figs. 115 a-b)
HUSTEDT, 1930, Siissw. -F1., 10 : p. 376, f. 702.
Valves 31-40 4 long, 8-10 » broad and striae 9-12 in 10 » at the center of the valve.
Hab. Lake Kahoku-gata (shore and mud), Tsubata-gawa Riv.
115.  Gomphonema constrictum EuR. var. capitata (Eur.) CLEVE (P1. XII, Figs. 116 a—)
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HUSTEDT, 1930, Siissw. -F1., 10 : p. 377, f. 715.
Valves 22-46 ; long, 8-12 4 broad and striae 10-12 in 10 1.
Hab. Lake Kahoku-gata (shore and plankton). )
116.  Gomphonema quadripunctatum (OESTRUP.) WisLoucH var. Hastata WisLoucH (Pl. XII,
Figs. 117 a-h)
WATANABE, 1971, Ann. Rep. Noto Mar. Lab., 11: p. 18, pl. 8, f. 49 a-f.
Valves 18-23 ,, long, 6-8 1 broad and striae 13-15 in 10 .
Hab. Asano-gawa Riv., Morimoto-gawa Riv.
117.  Gomphonema vastum Hust. var. elongata Skv. (Pl. XII, Figs. 118)
SKVORTZOW, 1936, Philip. Journ. Sci., 61 (1): p. 51, pl. 13, f. 33, 40.
Valves 33 ;; long, 7 1 broad  and striae 15 in 10 ..
Hab. Tsubata-gawa Riv.
118.  Gomphonema lingulatum Hust. (P1. XII, Figs. 119 a-b)
SKVORTZOW, 1936, Philip. Journ. Sci., 61 (1): p. 52, pl. 13, f. 6-7.
Valves 13-24 ,, long, 5-7 1 broad and striae 13-14 in 10 L.
Hab. Lake Kahoku-gata (shore and mud).

Epithemiaceae

119.  Epithemia sovex KuTz. (Pl. XII, Fig. 120)

HUSTEDT, 1930, Siissw. -Fl., 10 : p. 388, f. 736.

Valves 76 4 long, 12 4 broad, striae 11 in 10 , and costae 4-5 in 10 4.

Hab. Lake Kahoku-gata (plankton).
120. Rhopalodia gibberula (Eur.) MuLL. (P1. XII, Figs. 121 a-b)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 391, f. 742.

Valves 28-38 ,, long, 7-8 ,, broad. Striae 17-18 in 10 », and costae 3-4 in 10 ..

Hab. Kanakusare-gawa Riv., Morimoto-gawa Riv., Tsubate}—gawa Riv., Nose-gawa
Riv., Unoke-gawa Riv.

Nitzschiaceae

121.  Hantzschia amphioxys (Eur.) Grun. (P1. XIII, Fig. 122)
HUSTEDT, 1930, Stssw. -F1,, 10 : p. 394, f. 747.
Valves 61  long, 7 4 broad. striae 17-22 in 10 , and kielpuncta 5 in 10 .
Hab. Tsubata-gawa Riv., Unoke-gawa Riv.

122.  Hantzschia amphioxys (EHR.) GRUN. var. pusilla DippeL (P1. XIII, Fig. 123)
CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 48, f. 1419 1.
Valves 28 , long, 6 1, broad and striae 16 in 10 ..
Hab. Tsubata-gawa Riv., Unoke-gawa Riv.

123.  Hantzschia distincte-puncitata Hust. (Pl. XIII, Fig. 124)
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SCHMIDT, 1921, Atlas Diat., pl. 329, f. 21-22.
Valves 56 y long, 7 x broad. Striae 12 in 10 x and kielpuncta 7-8 in 10 .
Hab. Lake Kahoku-gata (shore and mud).
124. Hantzschia marina (Douk.) GRUN. var. obtusa Hust. ? (Pl. XIII, Figs. 125 a-b)
CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 53, f. 1424 h.
Valves 25-31 y long, 4-4.5 ;, broad and costae 9-10 in 10 .
Hab. Lake Kahoku-gata (mud).
125.  Bacillaria paradoxa GMeLIN (P1. XIII, Fig. 126)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 396, f. 755.
Valves 70 y long, 5 y broad. Striae 25 in 10 4, kielpuncta 6-8 in 10 ..
Hab. Lake Kahoku-gata (shore and plankton), Unoke-gawa Riv.

126.  Nitzschia tryblionella HANTZSCH var. levidensis (W. SmitH) Grun. (Pl. XIII, Fig. 127)
HUSTEDT, 1930, Stissw. ~FI., 10 : p. 399, f. 760. s
Valves 37-47 1 long, 10 4 broad. Striae 10-12 in 10 ; and kielpuncta 7-8 in 10 ..
Hab. Lake Kahoku-gata (shore, plankton and mud).

127.  Nitzschia tryblionella HANTzSCH var. debilis (ARNOTT) A. MAYER (P1. XIII, Figs. 128

a-b)

HUSTEDT, 1930, Siissw. —FI., 10 : p. 400, £. 759.
Valves 14.5-20 4 long, 7 x broad and striae 13-14 in 10 ..
Hab. Lake Kahoku-gata (shore, plankton and mud), Tsubata-gawa Riv., Unoke-gawa

Riv.

128.  Nitzschia apiculata (Grec.) Grun. (Pl. XIII, Fig. 129)

HUSTEDT, 1930, Siissw. -F1., 10 : p. 401, f. 765.
Valves 40 y long, 7 ; broad and striae 17 in 10 ,.
Hab. Lake Kahoku-gata (shore).
129.  Nitzschia commutata GrUN. (P1. XIII, Fig. 130)
HUSTEDT, 1930, Sussw. -Fl., 10 : p. 405, f. 774.
Valves 108 4 long, 15 4 broad. Striae 23 in 10 , and kielpuncta 10 in 10 .
Our specimen is somewhat larger in its size of the valve.
Hab. Lake Kahoku-gata (shore and plankton), Tsubata-gawa Riv.
130.  Nitzschia subrostrata Hust. (Pl. XIII, Fig. 131)
HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 475, . 565 B.
Valves 27 ;, long, 3 ; broad. Striae 26-27 in 10 ,, and kielpuncta 12 in 10 ..
Hab. Lake Kahoku-gata (shore and mud), Unoke-gawa Riv.
131.  Nitzschia linearis W. SmitH (Pl. XIII, Fig. 132)
HUSTEDT, 1930, Stuissw. -Fl1., 10 : p. 409, f. 784.
Valves 95 4 long, 5 4 broad. Striae 33 in 10  and kielpuncta 11-14 in 10 .
Hab. Asano-gawa Riv., Tsubata-gawa Riv.
132.  Nitzschia amphibia Grun. (P1. XIV, Figs. 133 a—c)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 414, f. 793.
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Valves 16-35 ,; long, 4 . broad. Striae 16-18 in 10 »» and kielpuncta 8-10 in 10 4.

Hab. Lake Kahoku-gata (shore and mud). Kanakusare-gawa Riv., Unoke-gawa Riv.
133.  Nitzschia frustulum (KuTz.) GRUN. var. perpusilla (RaBH.) GRUN. (PL XIV, Figs. 134
a-c)

HUSTEDT, 1930, Stissw. -Fl., 10: p. 415 ; HUBER-PESTALOZZI, 1942, Binnengew., 2: 2, p. 474, . 565.
Valves 4-15 , long, 2.5-3 y broad. Striae 21-25 in 10 » and kielpuncta 11-12 in 10 4.
Hab. Lake Kahoku-gata (shore and plankton), Kanakusare-gawa Riv., Unoke-gawa
Riv. '

134. Nitzschia frustulum (KuUtz.) GRUN. var. subsalina Hust. (P1. XIV, Figs. 135 a-c)

HUSTEDT, 1930, Stissw. -Fl., 10 : p. 415, f. 796.

Valves 8-10 4 long, 2.5-3 1 broad. Striae 26-27 in 10 » and kielpuncta 13-14 in 10 ..

Hab. Lake Kahoku-gata (shore). Asano-gawa Riv.

135.  Nitzschia fonticola GRUN. (P1l. XIV, Figs. 136 a-d)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 415, . 800.

Valves 13-18 4 long, 3-4 4 broad. Striae 25-30 in 10 ;, and kielpuncta 12-13 in 10 .

Hab.Lake Kahoku-gata (shore, plankton and mud), Kanakusare-gawa Riv., Morimoto-
gawa Riv.,, Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa Riv.

136. Nitzschia palea (Kutz.) W. SMmita (Pl. XIV, Figs. 137 a—c)

CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 90.

Valves 27-48 , long, 4-7 1 broad. Striae 30-33 in 10 » and kielpuncta 9-13 in 10 .

Hab. Lake Kahoku-gata (shore, plankton and mud), Asano-gawa Riv., Kanakusare-gawa
Riv., Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa Riv.

137.  Nitzschia Kiitzingiana HiLse (P1. XIV, Fig. 138)

HUSTEDT, 1930, Siissw. -Fl., 10 : p. 416, f. 802.

Valves 25 4 long, 3 4 broad and kielpuncta 15 in 10 .

Hab. Lake Kahoku-gata (shore).

138.  Nitzschia sigma (Kutz) W. Smrta (Pl. XIV, Figs. 139 a-b)

HUSTEDT, 1930, Stuissw. -F1., 10 : p. 420, f. 813.

Valves 88-230 4 long, 7 1 broad. Striae 28-33 in 10 » and kielpuncta 8-10 in 10 ..

Hab. Lake Kahoku-gata (shore, plankton and mud), Tsubata-gawa Riv., Unoke-gawa
Riv.

139.  Nitzschia Clausii HantzscH (Pl XIV, Figs. 140 a-b)

HUSTEDT, 1930, Siissw. -Fl., 10 : p. 421, {. 814.

Valves 31-38 1 long, 3-5 1, broad and striae 9-13 in 10 4.

Hab. Lake Kahoku-gata (shore and plankton), Kanakusare-gawa Riv., Morimoto-gawa
Riv., Tsubata-gawa Riv., Nose-gawa Riv.

140.  Nitzschia parvula Lewis (Pl. XIV, Figs. 141 a-b)

HUSTEDT, 1930, Stissw. -F1., 10 : p. 421, f. 816.

Valves 24-40 1, long, 5 y broad. Striae 34-35 in 10 , and kielpuncta 6-9 in 10 .

Hab. Lake Kahoku-gata (shore and mud), Morimoto-gawa Riv., Nose-gawa Riv.



116 Hironori KaMIJO and Toshiharu WATANABE

141.  Nitzschi obtusa W. SMmiTH var. scalpelliformis GrRUN. (Pl. XV, Figs. 142 a-c)
HUSTEDT, 1930, Siissw. -Fl1., 10 : p. 422, f. 817 b.
Valves 50-97 ,, long, 5-9 4 broad. Striae 30-32 in 10 » and kielpuncta 7-8 in 10 ..
Hab. Lake Kahoku-gata (shore and mud), Kanaksure-gawa Riv., Morimoto-gawa
Riv., Tsubata-gawa Riv., Unoke-gawa Riv.
142.  Nitzschua filiformis (W. SmiTH) HusT. (Pl. XV, Figs. 143 a-c)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 422, f. 818.
Valves 29-86 « long, 4-5  broad. Striae 30-34 in 10 » and kielpuncta 8-10 in 10 ..
The number of striae in 10 4 is slightly less than that of HusTEDT’s original descrip
tion.
Hab. Lake Kahoku-gata (shore, plankton and mud), Tsubata-gawa Riv., Unoke-gawa
Riv.
143.  Nitzschia ignorata Krasske (Pl. XV, Fig. 144)
HUSTEDT, 1930, Stissw. -F1., 10 : p. 422, f. 819.
Valves 43 4 long, 4  broad. Striae 35 in 10 ;, and kielpuncta 11-13 in 10
Hab. Tsubata-gawa Riv.
144.  Nitzschia pellucida Grun. (Pl. XV, Fig. 145)
CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 65, f. 1448 a-b, e-f.
Valves 68 1 long, 12 4 broad. Striae 29 in 10 , and kielpuncta 12 in 10 4.
Hab. Lake Kahoku-gata (shore).
145.  Nitzschia solgensis CLEVE (Pl. XV, Figs. 146 a-b)
CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 67, f. 1451 c~d.
Valves 11-17 4 long, 3-3.5 4 broad. Striae 24 in 10 ,, and kielpuncta 7-8 in 10 ..
Hab. Morimoto-gawa Riv., Tsubata-gawa Riv.

Surirellaceae

146.  Surivella pantocsekii MEISTER (P1. XV, Fig. 147)
SKVORTZOW, 1936, Philip. Journ. Sci., 61 (1): p. 62, pl. 6, f. 6.
Valves 66 . long, 14 4 broad and costae 5 in 10 ..
Hab. Lake Kahoku-gata (shore).
147.  Surirvella biseriata BrEB. (Pl. X VI, Fig. 148)
HUSTEDT, 1930, Sussw. -F1., 10 : p. 432, f. 831-832.
Valves 90 4 long, 27 4, broad and costae 2-3 in 10 ..
Hab. Tsubata-gawa Riv.
. 148.  Surivella angusta Kttz. (Pl. XVII, Figs. 151 a-b)
HUSTEDT, 1930, Stuissw. -F1., 10 : p. 435, f. 844-845.
Valves 23-24 1, long, 8 ; broad and costae 6-6.5 in 10 ..
Hab. Lake Kahoku-gata (shore and mud), Asano-gawa Riv., Kanakusare-gawa Riv.,
Morimoto-gawa Riv., Tsubata-gawa Riv., Nose-gawa Riv., Unoke-gawa Riv.
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149.  Surirella robusta Enr. (Pl. XVI, Fig. 149)
HUSTEDT, 1930, Stissw. -Fl., 10 : p. 437, . 850.
Valves 120 ,, long, 42 ,, broad and costae 2.5 in 10 1.
Hab. Lake Kahoku-gata (plankton), Unoke-gawa Riv.
150. Surivella robusta EHR. var. splendida (Eur.) V. HEUurck (P1. XVII, Fig. 150)
HUSTEDT, 1930, Stissw. -F1.,, 10 : p. 437, f. 851-852.
Valves 55-80 . long, 20-24 , broad and costae 2-3 in 10 ..
Hab. Lake Kahoku-gata (shore and plankton), Tsubata-gawa Riv.
151.  Surivella ovalis BREB. var. baltica (Scaum. em.) CLEVE (Pl. XVII, Figs. 152 a-b)
CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 121, f. 1565 k-m.
Valves 26-34 ,, long, 17-21 ;, broad. Striae 16-18 in 10  and costae 4.5-5 in 10 .
‘Hab. Lake Kahoku-gata (shore).
152.  Surirella ovata Kutz. (Pl. XVII, Figs. 153 a—c)
HUSTEDT, 1930, Stuissw. -Fl., 10 : p. 442, f. 863-864.
Valves 16-24 ,, long, 10-13 , broad and costae 4-5 in 10 1.
Hab. Lake Kahoku-gata (shore and mud), Asano-gawa Riv., Kanakusare-gawa Riv.,
Morimoto-gawa Riv., Tsubata-gawa Riv., Nose-gawa Riv.
153.  Surirella ovata KTz, var. pinnata (W. Smrt) Hust. (P1. XVII, Figs. 154 a-b)
HUSTEDT, 1930, Siissw. -Fl., 10 : p. 442, f. 865 ; CLEVE-EULER, 1952, Diat. Schw. Finn., 3 (3): p. 122, f.
1566 g-h.
Valves 24-31  long, 9-12 ; broad and costae 5-7 in 10 g
Hab. Lake Kahoku-gata (shore and mud), Asano-gawa Riv., Tsubata-gawa Riv.,,
Nose-gawa Riv.

Additional species occurred in our collections in this study

Fragilaria construens var. binoides, Hab. Lake Kahoku-gata (mud)

Synedra acus var. acus, Hab. Lake Kahoku-gata (shore)

Synedera delicatissima var. delicatissima, Hab. Lake Kahoku-gata (shore and plankton),
Morimoto-gawa Riv., Nose-gawa Riv.

Synedra delicatissima var. angustissima, Hab. Lake Kahoku-gata (shore)

Synedra amphicephala var. austriace, Hab. Lake Kakoku-gata (shore)

Synedra rumpens var. rumpens, Hab. Lake Kahoku-gata (shore)

Synedra ulna var. subaequaris, Hab. Lake Kahoku-gata (shore)

Eunotia curvata var. curvata, Hab. Lake Kahoku-gata (mud)

Eunotia tenella var. tenella, Hab. Kanakusare-gawa Riv.

Cocconeis scutellum, Hab. Lake Kahoku-gata (mud)

Navicula cuspidata var. major, Hab. Kanakusare-gawa Riv.

Navicula americana, Hab. Unoke-gawa Riv.

Navicula riyncocephala var. rhyncocephala, Hab. Lake Kahoku-gata (mud), Tsubata-gawa
Riv., Unoke-gawa Riv.
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Pinnularia subcapitata var. paucistrata, Hab. Lake Kahoku-gata (plankton)
Pinnularia borvealis var. borvealis, Hab. Lake Kahoku-gata (shore)

Amphore ovaris var. affine, Hab. Lake Kahoku-gata

Cymbella turgidula var. nipponica, Hab. Asano-gawa Riv., Nose-gawa Riv.
Nitzschia Lovenziana, Hab. Lake Kahoku—-gata (mud), Morimoto-gawa Riv.
Cymatopleura solea, Hab. Morimoto-gawa Riv., Tsubata—gawa Riv.
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Plate I

Melosira varians

M. granulata

M. granulata var. angustissima
M. ambigua

M. nyassensis

M. argus

M. italica

M. italica var. fenuissima
Cyclotella stelligera

C. Meneghiniana

C. striate

C. glomerata

Coscinodiscus lacustris

Diatoma hiemale var. mesodon
D. vulgare var. grande
Meridion circulare var. constrictum

Opephora martyi var. martyi
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Fig. 18
19
20 a—e
21
22
23
24
25
26 a-b
27
28 a-b
29 a-b
30

Plate II

Ceratoneis arcus var. recta

Fragilaria capucina var. mesolepta

F. vaucheriae var.
F. construens var.
F. construens var.

F. construens var.

vaucheriae
construens
venter

exigua

F. pinnata var. pinnata

Asterionella formosa var. gracillima

Synedra fasciculata var. truncata

S. rumpens var. familiaris

S. rumpens var. fragilarioides
S. pulchella var. pulchella

S. ulna var. ulna
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Plate III

Fig. 31 FEunotia elegans var. elegans

32 a-b Cocconeis placentula var. euglypta

33 Achnanthes linearis var. linearis
34 A. affinis var. affinis

35 A. clevei var. clever

36 A. lewisiana var. lewisiana

37 A. hauckiana var. rostrata

38 a-c A. lanceolata var. lanceolata

39 a-b A. lanceolata var. dubia

40 A. temperei var. temperer

41 A. brevipes var. intermedia

42 a-b A. crenulate

43 a-d Mastogloia smithii var. lacustris
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Fig. 44
45
46
47
48
49
50

Plate IV

Frustulia vulgaris var. vulgaris
Gyrosigma spencerii var. spencerit
G. nodiferum var. nodiferum

G. wormleyi var. wormleyi
Neidium 1vidis var. amphigomphus
N. affine var. amphirhynchus

N. hercynicum f. subrostratum
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Fig. 51
52
53 a-b
54
55
56 a-b
57
58
59

Plate V

Diploners pseudovalis var. pseudovalis
D. oblongella var. oblongella

D. elliptica var. elliptica

D. ostracodarum var. ostracodarum
Stauroneis phoenicenteron f. gracilis
Navicula auriculata var. auriculata
N. circumtexta var. circumtexta ?

N. scutiformis var. scutiformis

N. alpha














































































