ELRBEAFREL 5 —RARBENEE1S

Bull. Okayama Pref. Nature Conservation Center Suppl. ( 1)

: 103 - 150, 1996

R =&
E -~ — ) % =] '
BEAGREL & —DiRKkEEE
BRAFHEFE KEEF
FRESHWATER ALGAE IN THE OKAYAMA PREFECTURAL
NATURE CONSERVATION CENTER
Shuji OHTANI, Department of Biology, Faculty of Education, Shimane University
Abstract

Marshes and ponds were artificially constructed at the Okayama Prefectural Nature
Conservation Center in 1991. Two and a half years after the construction, the flora of
freshwater algae was studied in order to identify which species could colonize in freshwater
habitats. 68 samples were collected from the marshes and ponds between April and October
1994, from which 28 taxa of Cyanophyceae, 2 taxa of Cryptophyceae, 4 taxa of Dinophyceae, 6
taxa of Chrysophyceae, 17 taxa of Bacillariophyceae, 3 taxa of Xanthophyceae, 24 taxa of
Euglenophyceae, 204 taxa of Chlorophyceae, and 1 species of Charophyceae could be
recognized. Most freshwater algae could be raised in freshwater habitats with transplanted
water plants and soils from natural marshes. Desmid species were common, and 128 taxa of
17 genera were identified in the samples. The characteristic feature of the flora of desmids
was that common desmid genera of Okayama and Hiroshima Prefecture, such as
Mesotaenium, Cylindrocystis and Tetmemorus were not found in the study area, and that the
number of species of Penium and Micrasterias was less than that in other localities in the
Okayama and Hiroshima Prefectutes.
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Bando, 1981 k#t, 1983 L - g5 AR, 1979

Spirotaenia 4( 3.1) 3( 3.9) 2( 1. 4) 4{ 1.7)
Mesotaenium 0( 0.0) 0( 0.0) 0( 0.0) 2(0.8)
Cylindrocystis 0( 0.0) ar2.1) 31 9, 1} 3( 1.2)
Netrium 80 2.3) 3(3.2) 3( 2.1) 6( 2.5)
Gonatozygon 3( 2.3 1L 1. 1) 3(2.1) 5( 2.1)
Penium 1( 0.8 3(3.2) 5( 38.5) 74 3.10)
Closterium 31(24.2) 91(22. 1) 34(24. 1) 45(19.0)
Tetmemorus 0(0.0) 1.0 1. 1) 100.7) 4(1.7)
Pleurotaenium 9( 7.0) 3( 3.2) 6( 4.2) 14( 5.9)
Actinotaenium 2( 1.6) 5( 5.3) 2( 1. 4) 3(1.2)
Cosmarium 40(31. 3) 24(25. 3) 31(22.0) 61(25.7)
Euastrum 11( 8.6) 7( 7.4) 19(13. 5) 30(12.7)
Micrasterias 3( 2.4) 6( 6.3) 6( 4.2) 11( 4.6)
Xanthidium 1( 0.8) 8 W ) 2( 1.4) 3(1.2)
Arthrodesmus 1( 0.8) 0( 0.0 0( 0.0) 5(2.1)
Staurodesmus 3(2.3) 3( 38.2) 2( 1.4) 2(0.8)
Staurastrum 11( 8.6) 8( 8.4) 15(12. 1) 24 (10. 1)
Desmidium 3(2.3) 1( 1.1) 5( 3.5) 3(1.2)
Hyalotheca 1(0.8) 0( 0.0) 2(1.4) 3(1.2)
Sphaerozosma 1( 0.8) 1(1.1) 0(0.0) 1(0.4)
Gymnozyga 0( 0.0) 0( 0.0) 0( 0.0) 1(0.4)
HYETE R 128 95 141 237
AR 68 50 134 236
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EES5:4/ (Cyanophyceae)
A2y & ZH (Chroococcales)

Aphanothece microscopica Niag. (Pl. 1:3)
L. 6-8, W, 4-5; Hab, 1, 3, 5; Apr., July, Oct.

Aphanothece pallida (Kiitz. ) Rabenh. (P1, 1:5)
L. 810, W. 6-7; Hab. 1; Apr.

* Gloeothece rupestris (Lyngb. ) Born. (Pl. 1:6)
L. 10-12, W. 6-7; Hab. 2, 5; Oct.

Aphanocapsa elachista W. et G.S. West var. irregularis Boye-Petersen (P, 1:1)
D. 2; Hab. 1, 2; Oct.

Aphanocapsa pulchra (Kiitz. ) Rabenh. (Pl. 1:2)
D. 4-5; Hab. 2, 3; July, Oct.

Merismopedia warmingiana Forti (Pl. 1:7)
D. 2; Hab. 5, 7; Apr., July.

Chroococcus minutus (Kiitz. ) Nag. (Pl, 1:8)
D. 4; Hab. 3; Apr.

Chroococeus turgidus (Kiitz. ) Nég. var. thermalis (Mehegh. ) Hansg. (Pl. 1-9)
L. 15, W. 11; Hab. 3; Oct.

2L € H (Oscillatoriales)
* Oscillatoria limosa (Dillw. ) Gom. (Pl. 2:10, 11)
W. 15-16, L/W 1/4-1/3, C. -, G. +; Hab. 9'; Apr.
Oscillatoria princeps Gom. (Pl. 2:12)
W. 30-32, L/'W1/6, C. -, G. -; Hab. 9'; July
* Oscillatoria sancta Gom. (Pl, 2:9)
W. 10-12, L/W 1/4-1/3, C. +, G. +; Hab. 3, 5; Apr., July.
Phormidium irriguum (Gom.) Anagn. & Kom. (Pl. 2:5, 6)
W. 58, L/'W1/2, C. -, G. +; Hab. 2, 5, 9; Apr., Oct.
* Phormidium ornatum (Gom.) Anagn. & Kom. (Pl. 2:8)
W. 10-11, /W 1/4-1/3, C.+, G. +; Hab. 3, 9'; Apr., July.
* Phormidium simplicissimum (Gom.) Anagn. & Kom. (Pl, 2:7)
W. 8-10, L/'W 1/4-2/3, C. -, G. -; Hab. 1, 2, 3, 9; July, Oct.
* Ge(itlerinema sp)lendidum (Gom.) Anagn. var. truncatum (Emoto & Hirose) Umezaki & Watanabe
Pl. 2:3; 4
W. 2-25, /W2, C. -, G. +; Hab. 3; July, Oct.
* Limnothrix planctonica (Wolosz. ) Meffert (P, 2:2)
W. 1.5, L/W 5; Hab, 6, July.
Psuedanabaena limnetica (Lemm.) Kom. (Pl. 2:1)
W. 1.5, /W 8; Hab. 10; Oct.

4 v ¥ 2 H (Nostocales)
Microchaete sp. (Pl. 3:1, 2)
FW. 67, TW. 4-55, L/W1-2, C. +, H.D. 6; Hab. 3" Oct.
Anabaena subcylindrica Borge (P1. 3:3)
W. 4, /W2, HW. 4, AL. 20-30, AW. 6-10; Hab. 3; July
Anabaena sp. 1 (Pl. 3:4)
D. 6-7, HD. 8-9; Hab. 1, 3, 9; Apr., July, Oct.
Anabaena sp. 2 (Pl. 3:5)
W. 4-5, /W 1-2, H. 9x5, 13x5, 22x4.5; Hab. 3; July.
Aabaena sp. 3
W. 2-25, H. 3; Hab. 1; Apr.
* Cylindrospermum stagnale (Kiitz. ) Born. & Flah. (Pl. 3:6)
W. 3.2-35, /W, 1.2-14, H. 6-95x45-55. A. 20-30 x 5-10; Hab. 3'; July.
Nostoc sp. (Pl. 3:7, 8)
W. 2.5-3, /W 1.5-2, H. 5-8 x 4-5; Hab. 3; July.
Calothrix sp. (PL. 4:1)
F.W. 16, H. 4x10; Hab. 3"; Apr.
* Rivularia aquatica De Wild (Pl 4:2, 3, 4)
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W. 5-6, I/W 4-10, H. 12-17 x 7-8; Hab. 1; July.
* Scytonema sp. 1 (Pl. 4:5, 6)

FW. 14-16. T'W. 5-8; Hab. 3'; July.
Scytonema sp. 2 (Pl. 4:7)

F.W. 16-18. T.W. 10-12, L/W 1/2-2/3, H.10-16 x 9-10; Hab. 1; Oct.

7 1) 7 %58 (Cryptophyceae)
: 1) 7 +EF Z H (Cryptomonadales)
Cryptomonas sp. 1 (Pl. 6:22, 23, 24)
L. 32-34, W, 17; Hab. 8; Oct.
Cryptomonas sp. 2
L. 20, W, 8; Hab. 3, 8; Oct.

1R #EE5%%8 (Dinophyceae)
¥4 /7 4 =% 4 H (Gymnodiniales)

Gymnodinium sp. 1 (Pl. 6:18)

L. 24, W, 22; Hab. 6; July.
Gymnodinium sp. 2 (Pl. 6:19)

L. 36-39, W. 36-31, brown color; Hab. 3; Apr.
Gymnodinium sp. 3 (Pl. 6:20)

L. 23, W, 14, 1. 11, green color; Hab. 8; Oct.

~ ) 7 4 =% 4 H (Peridinales)
Peridinium sp. (Pl. 6:21)
L. 18, W, 16; Hab. 10; July.

# £ 7%4f (Chrysophyceae)
A 2 1€+ Z H (Ochromonadales)

Dinobryon bavaricum Imhof (Pl. 6: 16)

L. 48-56, W, 7; Hab., 6, 10; Apr.
Dinobryon sp. (Pl. 6:17)

L. 30, W. 7.
* Mallomonas sp. 1

L. 30, W. 12, Sp. 24; Hab. 6; Apr.
Mallomonas sp. 2 (Pl. 6:13)

L. 22, W. 12; Hab. 3; July.
Mallomonas sp. 3 (Pl. 6:14. 15)

L. 13-16, W. 12; Hab. 8; Oct.
Synura spinosa Kors.

Coe. 36-40; Hab. 1, 3, 5, 8; Apr. Oct.

IE55:48 (Bacillariophyceae)
t.0 H (Centrales)

Melosira sp. (Pl. 7:1)

L. 27, D. 14; Hab. 7; Apr.
Cyclotella stelligera Cl. & Grun. (Pl. 7:3, 4)

D. 6-11; Hab. 6, 10; July.
Cyclotella sp. (Pl. 7:2)

D. 15-17; Hab. 10; Apr.

JIIKH (Pennales)

Tabellaria sp. (Pl. 7:5)

L. 62-67, W. 8-13; Hab. 1; Apr.
Asterionella sp. (Pl. 7:8)

L. 28-30, W. 4; Hab. 1, 6, 10; Apr.
Synedra sp. (PL. 7:10)

L. 128-180, W. 6-8; Hab, 1, 3; Oct.
Eunotia sp. (Pl. 7:16)

L. 89, W. 18, Str. 10; Hab. 1; July.
Cocconets sp. (Pl. 7:14)
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L. 40-44, W. 26-27; Hab. 9'; Apr.
Stauroneis sp. (Pl. 17:9)
L. 66-86, W. 16-19; Hab. 1; July.
Navicula sp. (Pl. 7:6)
L. 44, W. 31; Hab. 3; Oct.
Pinnularia sp. (Pl. 7:11)
L. 79. W. 16, Str. 9; Hah. 3; July.
Amphora sp. (PL. 7:15)
L. 45, W. 25, Str. 12; Hab. 10; July.
* Cymbella sp. (Pl. 7:7)
L. 316-344, W. 58-60; Hab. 5; Apr.
Gomphonema acuminatum Ehr. (Pl. 7:12)
L. 66-72, W. 11-14, Ap. 4. Str. 8-10; Hab. 9, 10; Apr., July.
Epithemia sp. (Pl. 7:17)
L. 68-69, W. 10-11, Ap. 7; Hab. 3', 9; July, Oct.
* Rhopalodia gibba (Ehr.) O. Mill. (Pl. 7:13)
L. 76-120, W. 22-24, Ap. 16; Hab. 1, 3, 3', 4, 5, 9; Apr., July, Oct.
Surirella sp. (P1. 7:18)
L. 252-268, W. 96; Hab. 1, 3, 3', 9; Apr., July, Oct.

# %% $E (Xanthophyceae)
_ IvaAa v AH (Mischococcles)

Centritractus sp. 1 (Pl, 32:5, 6)

(L. 15, W. 3), Sp. 11-12; Hab. 10; Oct.
Centritractus sp. 2 (Pl. 32:7)

(L. 41, W. 4), Sp. 18-19; Hab. 10; July.
Centritractus sp. 3 (Pl. 32:8)

(L. 20, W. 6), Sp. 26; Hab. 10; July.

Yz

K1) L i34 (Euglenophyceae)
2 FY 42 H (Euglenales)
Euglena sp. 1 (Pl. 5:1)

L. 142, W. 20; Hab, 5; July.
Euglena sp. 2 (Pl. 5:2)
L. 92, W. 28. ; Hab. 3; Oct.
Euglena sp. 3 (Pl. 5:3)
L. 75, W. 25; Hab. 3; Oct.
Euglena sp. 4 (Pl. 5:4)
L. 36, W. 16; Hab. 8; Oct.
Lepocinclis sp. (Pl. 5:5)
L. 58-62, W. 32-34; Hab, 3; July.
Phacus acuminatus Stokes var., acuminatus (Pl. 5:12)
(L. 26, W. 20), Pr. 2; Hab. 3; July.
Phacus acuminatus var. megaparamylica (Roll) H.-P. (Pl. 5:9)
(L. 38-40, W, 29-30), Pr. 6-8; Hab. 3; July, Oct.
Phacus iflexus (Kiss.) Pochm. (Pl. 5:11)
(L. 32, W. 12), Pr. 6; Hab. 9; Oct.
Phacus longicauda (Ehr.) Dujardin (Pl. 5: 14)
(L. 75, W. 60), Pr. 70; Hab, 3; July.
* Phacus pseudonordstedtii Pochm. (Pl. 5:7, 8)
(L. 20-23, W. 16-18), Pr. 19-20; Hab. 1. 3, 9; July, Oct.
Phacus sp. 1 (Pl. 5:10)
(L. 50, W. 43), Pr. 12; Hab. 8; Oct.
Phacus sp. 2 (Pl. 5:13)
(L. 28, W. 14), Pr. 4; Hab. 9; Oct.
Phacus sp. 3 (Pl. 5:6)
(L. 18, W. 10), Pr. 6; Hab. 8; Oct.
Trachelomonas allia Drez. (Pl. 6:8, 9)
L. 28-30, W. 22-24; Hab. 3, 8; July, Oct.
Trachelomonas armata (Ehr. ) Stein var. longispina (Playf.) Defl. (Pl. 6:12)
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(L. 32-38, W. 26-28), Sp. 6.5-10; Hab. 8, 10; July. Oct.
Trachelomonas armata var. steinii Lemm. (Pl, 6:10, 11)

(L. 27-30, W. 20-22), Sp. 4; Hab. 3; July, Oct.
Trachelomonas hispida (Perty) Stein var. hispida

L. 24, W. 16; Hab. 1, 3, 10; Apr., July
Trachelomonas hispida var. coronata Lemm. (Pl. 6:6, 7)

L. 26-28, W, 20-22; Hab. 3, 5; Apr., July.
Trachelomonas intermedia Dangeard (Pl. 6:3, 4)

L. 20-24, W. 16-18; Hab. 5; July.
Trachelomonas oblonga Lemm.

L. 10-12, W. 8-10; Hab. 5, 10; Apr. July.
Trachelomonas volvocina Ehr. (Pl. 6: 2)

D. 12-20; Hab. 3, 6, 8, 10; Apr., July, Oct.
Trachelomonas sp. 1 (Pl. 6:1)

L. 14-18, W. 11-14 ; Hab. 3, 6, 8, 10; Apr. July, Oct.

AREE S RIZ MR A b 5, BRIRER IS A,
Trachelomons sp. 2 (Pl. 6:5)

L. 24, W, 12; Hab. 3, 10; Apr., July.

HasE RIS A 5 0 MRS IE A< B 7D, #RREII g0,
Trachelomonas sp. 3

D. 16-18; Hab, 10; Apr., Oct.

FH@BE A I3 T & A SRR B B, ERIRER I A,

#3540 (Chlorophyceae)
ALK w2 2 H (Volvocales)
Carteria sp. (Pl. 8:1)
D. 12; Hah. 9; July.

# Chlamydomonas sp. (Pl. 8: 2)

&

L. 20, W. 13; Hab. 8; Oct.
Dysmorphococcus variablis Takeda (Pl. 8:3, 4, 5)

L. 14-19, W. 10-14; Hab. 10, July.
Gonium pectorale Miiller (Pl. 8:9, 10)

D. 6-12, Coe. 30-70; Hab. 9; July.
Gonium sociale (Duj.) Warming (Pl. 8:6)

D. 6-7, Coe. 20; Hab. 9; July.
Pandorina morum (Miiller) Bory (Pl. 8:7)

D. 89, Coe. 32; Hab. 3. 9; July. Oct.
Eudorina elegans Ehr. (P1. 8:8)

D. 8, Coe. 54; Hab. 10; July.
Volvox sp. (P1. 8:11, 12)

Coe. 176-520-700; Hab. 4; Oct.

3/ A £ [ (Tetrasporales)

* Tetraspora sp.

Zoospore. 8x 7; Hab. 7; Apr.

v 3% 4 H (Chlorococcales)
Echinosphaeridium hexacanta Tell (Pl, 9:1, 2, 3)
(D. 10-14), Sp. 35-45; Hab. 9, 10; July.
Pediastrum angulosum Menegh. (Pl. 9:12)
Coe. T4-140 x 60-90; Hab. 3; Apr., July, Oct.
Pediastrum duplex Meyen var. gracillimum W. & G. S. West (Pl. 9:10,11)
L. 812, W. 6-10, Coe. 30-38; Hab. 9; Oct.
Pediastrum duplex var. subgranulatum Racib. (Pl. 9: 13, 14)
W. 10-20, Coe. 59-85; Hab. 3; July.
Pediastrum tetras (Ehr.) Ralfs (Pl. 9:4, 5, 6)
W. 6-9, Coe, 18-32; Hab. 1, 3, 8, 9, 9; Apr., July., Oct.
Pediastrum biradiatum Meyen var. longecornutum Gutw. (Pl. 9:7, 8, 9)
Coe. 18-26; Hab. 10; Oct.
Dictyosphaerium pulchellum Wood (PL. 10: 1)
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D. 4-6; Hab. 1, 3, 4, 6, 9; Apr., July, Oct.
Oocystis sp. (Pl. 10:2)

L. 20-25, W, 13-18, Coe. 80-100 x 62-80; Hab. 3', 4, 9; Apr., July, Oct.

Eremosphaera gigas (Arch.) Fott & Kalina (Pl. 10: 3, 4)
L. 102-136, W. 86-126; Hab. 5; Apr.
Monoraphidium arcuatum (Kors.) Hind. (Pl. 10:7, 8)
L. 18-36, W, 1.5-3; Hab, 1, 3, 3', 6, 9; Apr. July, Oct.
Monoraphidium contortum (Thur. ) Kom.-Legn. (P1l. 10:9)
L. 16-28, W. 1.5; Hab. 1, 6; Apr.
Monoraphidium griffithii (Berk. ) Kom.-Legn. (Pl. 10:11, 12)
L. 40-58, W. 2; Hab, 9, 10; July, Oct.
Monoraphidium indicum Hind. (P1. 10: 14, 15)
L. 69-90, W. 5; Hab. 9; Oct.
Monoraphidium irregulare (G. M. Smith) Kom.-Legn. (Pl. 10:5, 6)
L. 30-36, W. 1.5-2; Hab. 9, 10; July.
Monoraphidium komarkovae Nyg. (Pl. 10: 13)
L. 90-92, W. 1-2; Hab. 9, 10; July, Oct.
Monoraphidium sp. (Pl. 10: 10)
L. 22-28, W. 2; Hab. 1, 3; Apr. July.
Kirchneriella contorta (Schmidle) Bohl. (P1. 11:1)
L. 6-8, W. 1.5-2; Hab. 9; Oct.
Kirchneriella obesa (W. West) Schmidle (Pl. 11:2)
D. 10, W, 5; Hab. 9; Oct.
Kirchneriella sp. (P1. 11:3)
D. 6-11. W. 3-4; Hab. 1; July, Oct.
Ankistrodesmus bernardii Kom. (Pl. 11:8, 9)
L. 40-60, W, 2; Hab. 3; Apr., July, Oct.
Ankistrodesmus fusiformis Corda (Pl. 11:4, 5)
L. 2244, W. 1.5; Hab. 3, 3', 10; Apr., July.
Ankistrodesmus gracilis (Reinsch) Kors. (Pl. 11:10, 11)
L. 18-26, W. 3; Hab. 9; Oct.
Ankistrodesmus spiralis (Turn.) Lemm. (Pl. 11:6, 7)
L. 25-50, W. 1.5-2; Hab. 1, 3, 9 July, Oct.
Tetraedoron caudatum (Corda) Hansg. (Pl. 11:12, 13)
(D. 89), Sp. 6-7; Hab. 10; July.
Tetraedoron minimum (A, Br.) Hansg. (Pl. 11:14, 15)
D. 6-10; Hab. 9, 10; Oct.
Tetraedoron sp. (Pl. 11:16)
D. 18-22; Hab. 6; Oct.
Coelastrum astroideum De-Not. (Pl. 12: 1)
D. 10. Coe. 28; Hab. 9" Oct.
Coelastrum microporum Nag. (Pl. 12:2)
D. 5-6, Coe. 15; Hab. 10; Apr.
Coelastrum pseudomicroporum Kors. (Pl. 12:3, 4)
D. 8, Coe. 36; Hab. 9; July.
Coelastrum reticulatum (Dang.) Senn (Pl. 12:5, 6)
D. 6-7, Coe. 15-21; Hab. 10; July.
Tetrastrum heteracanthum (Nordst. ) Chod. (Pl 12:11, 12)
(D. 5-6), Sp. 12-14; Hab. 9-10; Oct.
Crucigenia fenestrata (Schmidle) Schmidle (P1. 12:7, 8)
L. 8-10, W. 2.5; Hab. 6, 10; July, Oct.
Crucigenia tetrapedia (Kirchn. ) W. & G.S. West (Pl. 12:9, 10)
Coe. 6-8 x6-8; Hab. 6, 10; July, Oct.
Scenedesmus acuminatus (Lagerh.) Chod. (P1. 12:13)
L. 12-15, W. 2-3, Coe. 20; Hab. 6, 9; Apr., Oct.
Scenedesmus disciformis (Chod. ) Fott & Kom. (Pl. 12: 14)
L. 10, W. 3.5, Coe. 22; Hab. 4, 9; Oct.
Scenedesmus gutwinskii Chod. var. bacsensis Uherk. (Pl. 12:22)
L. 9, W. 1.5-2, Sp. 10, Coe. 10; Hab. 9; July.
Scenedesmus sempervirens Chod. (Pl, 12: 21)
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L. 89, W. 2-2.5, Sp. 6-10, Coe. 11; Hab. 5, 6. Apr., July.

Scenedesmus sp. 1 (Pl. 12:15, 16)

L. 8-10, W. 3-4, Coe. 8-9; Hab. 9, 10; July.
Scenedesmus sp. 2 (Pl. 12:17)

(L. 12, W. 4, Coe. 18), Sp. 11-12; Hab. 9
Scenedesmus sp. 3 (Pl. 12:18)

(L. 10-11, W. 4-4.5, Coe. 15), Sp. 10; Hab. 10; July
Scenedesmus sp. 4 (Pl. 12:19)

L. 9, W, 4, Coe. 20; Hab. 9, Oct.
Scenedesmus sp. 5 (Pl, 12: 20)

L. 12-14, W. 4-5, Coe. 25; Hab. 3; July.
* Dimorphococcus lunatus A. Br. (Pl. 12: 23, 24)

L. 14-15, W, 5-6; Hab. 3. 4; July, Oct.

b & 3 F o[ (Uletrichales)
Ulothrix sp. (Pl. 14:1, 2)
W. 79, /W 1-1.5; Hab. 5, 9; Apr.

# X b7+ 7 H (Chaetophorales)
* Chaetophora elegans (Roth) Agardh (Pl. 13:1, 2, 3)
L. 14-18, W. 5-7, Colony. 3000-4000; Hah. 3, 3'; Apr.
Chaetosphaeridium globosum (Nordst. ) Klebahn (P1l. 13:4)
(D. 12), Seta 40; Hab. 8; Oct.
Draparnaldia glomerata (Vaucher) Agardh (Pl, 13:5, 6)
Main axis 94-96 x 50, Branch 20-11 x 8; Hab. 3; Apr.

#+ 2 FuH (Oedogoniales)
Bulbochaete sp. (Pl. 14: 3)
W. 16-18, I/W 1-1.5, Hab. 3, 3'; Apr., Oct.
Oedogonium undulatum (Bréb.) A. Braun (Pl, 14:4, 5)
W. 16-17, I/W 2.5-3; Hab. 2, 3, 5; Apr., Oct.
Oedogonium sp. 1 (Pl, 14:6)
W. 6-8, L/W6; Hab. 9; July.
* Qedogonium sp. 2 (Pl. 14:11)
W. 54, L/W 2.5; Hab. 3'; July.
Oedogonium spp. (Pl. 14:7, 8, 9. 10)
W. 16, 21, 26, 32, 35, 38, 40, 42.

AIEE1S
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£ 3 FoH (Zygnematales)
Mougeotia spp. (Pl. 15:1, 2, 3, 4)
W. 8, 9, 10, 11, 14, 17, 22, 24, 26, 28, 30.

W ODOFREARIE L T3 L E 2 53 H3asiiliaoiEs i) 22 L3 2 O Tz X T E A,

* Sirogonium sp. (Pl. 15:9, 10)
W. 40-44, L/W 3.5-4.5; Hab. 3, 3'; Apr.
Spirogyra sp. 1
W. 9, Ch. 1; Hab. 1; July.
Spirogyra sp. 2 (Pl. 16:1)
W. 16-17, L/W 10-11, Ch. 1; Hab. 5. 9; Apr.
* Spirogyra sp. 8 (Pl. 16: 2)
W. 27-30, L/'W 3-7, Ch. 1; Hab. 3; Apr.
* Spirogyra sp. 4 (Pl. 16:3)
W. 34-38, 1/W 1.5-3, Ch. 1; Hab. 5, 9; Apr., July.
* Spirogyra sp. 5 (Pl. 16:4)
W. 36-38, L/W6.5-10, Ch. 4; Hab. 9; Apr.
Spirogyra sp. 6 (Pl. 16:5)
W. 46-52, L/W 2-3, Ch. 3-4; Hab. 1, 9; Apr., July.
* Spirogyra sp. 7
W. 64-68, L/W 3, Ch. 4; Hab. 9; July.
# Spirogyra sp. 8 (Pl. 16:6, 7)

113



EILE B RRHE 2 — ORKERE

W. 74-80, L/W 1-2, Ch, 3, Zygospore 78x56, 70x70; Hab. 8, 9; Apr.,
July, Oct.
* Spirogyra sp. 9 (Pl. 16:8)
W. 94-110, /W 1.5-4, Ch. 3; Hab., 1, 3, 9; Apr., July, Oct.
* Spirogyra sp. 10 (Pl. 16:9)
W. 132-140. L/W 2-3; Hab. 3, 4, 9; July, Oct.
Zygnema sp. 1 (Pl. 15:5)
W. 15, L/W 2-3; Hab. 8; Oct.
* Zygnema sp. 2 (Pl. 15:6, 7)
W. 20-23, L/W 2-3, Zygospore 30-31; Hab. 5, 9; Apr., July.
* Zygnema sp. 3 (Pl 15:8)
W. 34-36, I/W 1.5-2; Hab. 3, 8, 9; Apr., July, Oct.
Spirotaenia condensata Bréb. in Ralfs (Pl. 17:2)
L. 100-144, W. 17-20; Hab. 1, 2; Apr., July, Oct.
Spirotaenia obscura Ralfs
Typel (Pl. 17:4) L. 56-84, W. 12-14; Hab. 1, 3, 5; Apr.
Type 2 (Pl. 17:5, 6) L. 152-210, W. 30-32; Hab. 5; Apr.
RO & B & AL — 2D % 4 Tl ahs,
Spirotaenia trabeculata A. Br. (Pl. 17:3)
L. 174, W. 22, Ap. 11; Hab. 3; Apr.
BHRRIZE, I RTE 5T <Sh 4 ROBEIFDIZBRENS,
Spirotaenia sp. (Pl. 17:1)
L. 34, W. 5; Hab. 5; Apr.
Netrium digtus (Bréb. in Ralfs) Itzigs. & Rothe (Pl. 18:1, 2)
L. 248-285, W. 82-83, Ap. 36; Hab. 3; Apr.
Netrium elongatum Ohtani (P1. 17:9, 10)
L. 246-320, W. 58-63, Ap. 24-26; Hab. 3, 9; Apr., July, Oct.
Netrium lanceolatum Ohtani (Pl. 17:7. 8)
L. 120-215, W. 38-42, Ap. 17-18; Hab. 1, 3, 5, 9; Apr.. July, Oct.
Gonataozygon brebissonii De Bary (Pl 18:8, 9)
L. 98-156, W. 6-10, Ap. 5-6. L/W 10-26; Hab. 3, 5; Apr., July.
Gonatozygon monotaenium De Bary (Pl. 18:4, 5, 6)
L. 124-214, W. 8-11, Ap. 10-12; Hab. 1, 3, 5; Apr.., July, Oct.
Gonatozygon pilosum Wolle (P1. 18:7)
L. 232, W. 12, Sp. 2.; Hab. 5; Apr.
Penium margaritaceum Bréb, in Ralfs var. annulare Hinode (Pl. 18:3)
L. 120-132, W. 19-20, Ap. 16; Hab. 3, 5; July.
Closterium acerosum Ralfs (Pl. 20:11, 12)
L. 304-324, W. 32-38. Ap. 6-7; Hab. 9'; Apr., July.
Closterium acutum Bréb. in Ralfs (Pl. 20:5)
L. 92-196, W. 4-6, Ap. 1.5; Hab. 1, 3; Apr., Oct.
Closterium calosporum Wittr, var. calosporum (Pl, 19:4, 5, 6)
L. 88-120, W. 10-12, Ap. 2.5-3; Hab. 1, 2, 3; Apr., July, Oct.
Closterium calosporum var. brasiliense Bgrgesen (Pl, 19:7)
L. 120-122, W. 8.5-9, Ap. 2.5, L/W 13-14; Hab. 3; Apr., Oct.
Closterium calosporum var. maius (W. & G. S. West) Krieg. (Pl. 19:11)
L. 144, W, 16. Ap. 3; Hab. 3; Oct.

BIEZE1S  1996F38

Closterium closterioides (Ralfs) Louis & Peeters var. intermedium (Roy & Biss. ) Ruzicka

(P, 21:1)
L. 114, W. 24, Ap. 10; Hab. 1; July.
Closterium cornu Ralfs var. cornu (Pl, 20:4)
L. 128, W. 8, Ap. 2; Hab. 1; Apr.
Closterium cornu var. upsaliense Nordst. (P1. 20: 1)
L. 58, W. 4.5; Hab. 3; Oct.
* Closterium dianae Ralfs var. dianae (Pl. 19: 14, 15)
L. 186-294, W. 16-24, Ap. 3-4; Hab. 3, 5; Apr., July, Oct.
Closterium dianae var. brevius (Petkoff) Krieg. (Pl. 19:8)
L. 192-208, W. 27-32, Ap. 4-5; Hab. 1, 3; Apr., July, Oct.
Closterium dianae var. minus Hieron. (Pl. 19:9, 10)
L. 130-188, W. 14-15, Ap. 2.5-4; Hab. 1, 3, 5, 9; July, Oct.
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Closterium ehrenbergii Ralfs
Type 1 (PL. 19:16) L. 401-520, W. 56-80, Ap. 8-12; Hab. 3; Apr., July, Oct.
?ypeZ ‘(Pl. 19: 17) L. 490-561, W. 96-97, Ap. 14-15; Hab. 7; Apr.
MO & LIFTRA XD D04 4 THHET 5, Type 23ALIESEOEROEARONIIZFEL 2 &
DEFLEDTH S, ZZITBMHENZCLE Y NA AEL L BIBENEE LEEDEEL LMD,
Closterium gracile Ralfs (Pl, 20:6)
L. 106-296, W. 4-8, Ap. 2-3; Hab. 3; Apr. July, Oct.
ARSI N Z D D IR X LIROEREN KX 0, WS OO 72 TR ARSI B Ol
TS 1R SN TS a[REME S B,
Closterium idiosporum W. & G. S. West (Pl. 20: 10)
L. 196-268, W. 9-14, Ap. 2-3.5; Hab. 1, 3, 5; Apr.
Closterium incurvum Bréb (Pl. 19:1, 2, 3) .
L. 48-64, W. 810, Ap. 2; Hab. 1, 3, 3', 5; Apr., July, Oct.
Closterium intermedium Ralfs (Pl. 21:4, 5)
L. 232, W. 21-26, Ap. 9-11; Hab. 3, 9; Apr., Oct.
Closterium kuetzingii Bréb. (Pl. 21:10)
L. 441-468, W. 14-16, Ap. 2.5; Hab. 3, 4; Oct.
Closterium linea Perty (Pl. 20:7)
L. 100-150, W. 4-6, Ap. 1-1.5; Hab. 3, 9, 10; Apr., July, Oct.
Closterium lunula Ralfs (Pl. 20: 14)
L. 528-784, W. 84-106, Ap. 15-18; Hab. 1, 2, 3, 9; Apr., Oct.
Closterium macilentum Bréb. (Pl. 20:2)
L. 276-434, W. 12-13, Ap. 3-4; Hab. 3, 9" Apr.
Closterium moniliferum Ralfs (Pl, 19: 13)
L. 220-361, W. 36-50, Ap. 6-8; Hab. 1, 3, 3', 5, 9; Apr., July.
Closterium parvulum Nég, var. angustum W. & G. S, West (P, 19:12)
L. 108-110, W.8, Ap. 2; Hab. 1. 3; Oct.
AFEOFHHI R R RO AAE T TS, C. calosporum var, brasiliense & G L k& XAUFT 2 187D
b IUIETH D, OB THONZEKM X NS,
Closterium praelongum Bréb. (Pl. 21:9)
L. 414-474, W. 18-19, Ap. 4-5; Hab. 3; Apr., July.
Closterium pronum Bréb. (Pl, 20:9)
L. 252-488, W, 12-13, Ap. 2.5-3.5; Hab. 3, 5; Apr., July, Oct.
* Closterium ralfsit Bréb. in Ralfs var. hybridum Rabenh. (P1, 21:8)
L. 440-548, W. 32-34, Ap. 6-8; Hab. 1, 3; Apr., July.
Closterium rostratum Ralfs (P121:6, 7)
L. 280-425, W. 31-34. Ap. 4-5; Hab. 1, 3, 9'; Apr.
Closterium striolatum Ralfs (Pl. 21:3)
L. 266-396, W. 30-34, Ap. 11-12; Hab, 3, 9'; Apr.
Closterium tumidum Johns. var. tumidum (Pl. 20:3)
L. 160-180, W. 20-23, Wp. 4-5; Hab. 1, 2, 3: Apr., July, Oct.
Closterium tumidum var. amplum Hinode (Pl. 20:13)
L. 304, W. 40, Ap. 10; Hab. 9'; Apr.
Hinode (1975) DaldilIE4M0 2 &t Tuodend?, HITeREZH < 10 0 m &b 72 D20ARDEHMN S 5,
Closterium sp. 1 (Pl. 21:2)
L. 130, W. 7.5, Ap. 2.5; Hab. 3; Oct.
Closterium sp. 2 (Pl. 20:8)
L. 120, W. 3; Hab. 10; Oct.
Pleurotaenium archeri Delp. var. archeri (Pl. 23:2)
L. 720, W. 46, 1. 38, Ap. 30; Hab. 3; Oct.
Pleurotaenium archeri var. elongatum (Cedergr.) Bando (Pl. 23:1)
L. 544-776, W. 34-40, 1. 26-34, Ap. 22-28; Hab, 3, 3', 4, 5; Apr., July, Oct.
Pleurotaenium ehrenbergii (Ralfs) De Bary var. croasdaleae (Forster) Bando (Pl. 22:4)
L. 344-368, W. 32, . 24-26, Ap. 22 Hab. 3; Oct.
Pleurotaenium ehrenbergii var. mediolaeve (Playf.) Bando (Pl. 22:5)
L. 396-576, W. 34-38, 1. 28-32, Ap. 22-26; Hab. 3; Apr.
Pleurotaenium excelsum (Turn.) Gutw. (Pl. 22:3)
L. 280-432, W. 21-22, 1. 17-18, Ap. 12-18; Hab. 3, 4, 9; Apr., July, Oct.
Pleurotaenium nodosum (Bail. in Ralfs) Lund (Pl. 24:1) .
L. 336-356, W. 48-52, 1. 26-30, Ap. 24-28; Hab. 3; Oct.
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* Pleurotaenium subcoronulatum (Turn.) W. & G. S. West (Pl. 24:2, 3)
L. 560-660, W. 36-40, I. 31-34, Ap. 32-34; Hab. 3, 4; Apr., July, Oct.
Pleurotaenium trabecula Nag. var. trabecula (Pl. 22:2)
L. 325-344, W. 32-34, 1. 26-28, Ap. 19-20; Hab. 3'; Apr., Oct.
Pleurotaenium trabecula var. rectum (Delp.) W. & G. S. West (Pl. 22:1)
L. 284, W. 21, 1. 18, Ap. 13;Hab. 3; July.
Euastrum ansatum Ralfs var. ansatum (Pl. 22:6)
L. 90-95, W. 41-44, 1. 11-12, Ap. 18-20; Hab. 3, 5; Oct.
Euastrum ansatum var. triporum Krieg. (Pl. 22:7)
L. 81, W, 40, I. 10, Ap. 18; Hab. 5; Oct.
LAao gz 3O 7T = MATZIZEE L Twb,
Euastrum denticulatum (Kirchn.) Gay (Pl. 23:6)
L. 20, W, 14-16, 1. 3, Ap. 11; Hab. 1, 3; July, Oct.
Euastrum oblongum Ralfs (Pl. 23:5)
L. 160, W. 70, Ap. 42; Hab. 1; Apr.
Euastrum pseudoelegans Turn. (Pl. 23:8)
L. 30-32, W. 21-23, 1. 4-4.5; Hab. 3; July, Oct.
Euastrum sinuosum Lenorm. (Pl. 22:8)
L. 69, W. 44, 1. 15, Ap. 20; Hab. 1; Apr.
Euastrum spinulosum Delp. var, inermius Nordst. (Pl. 23:4)
L. 54-64, W, 48-58, 1. 12, Ap. 21-26; Hab. 3, 5; Apr., July.
Euastrum substellatum Nordst. (Pl. 23:3)
L., 48-52, W, 44-48 1. 11-12, Ap. 16-19; Hab. 4, 5, 8; July, Oct.
Euastrum verrucosum Ralfs var. alatum Wolle (Pl. 23: 10)
L. 84, W. 70, I. 20, Ap. 34; Hab. 9'; Apr.
Euastrum sp. 1 (Pl. 23:7)
L. 27-30, W, 21-22, 1. 5-6, Ap. 14; Hab. 3; July, Oct.
Euastrum sp. 2 (Pl. 23:9)
L. 32-36, W, 18-20, I. 4; Hab. 1; Oct.
Micrasterias apiculata Ralfs (Pl. 24:5)
L. 232-248, W, 192-200, I. 20-38; Hab. 3; July, Oct.
Micrasterias thomasiana Arch. var. thomasiana
L. 216, W, 200, I. 26; Hab. 3; July.
FHlaD P EblkO it & (23 OFLFIREE L H 5,
Micrasterias thomasiana var, notata (Notdst. ) Gronbl. (Pl. 24:4)
L. 264-268, W. 240-256, 1. 28; Hab. 3; July, Oct.
Actinotaenium cucurbita (Ralfs) Teil.
L. 30, W. 16, I. 15; Hab. 1; July.
Actinotaenium turgidum (Bréb. in Ralfs) Teil. (Pl. 29:4, 5)
L. 176-216, W. 70-94, 1. 62-88; Hab. 3, 4, 5, 8; Apr., July, Oct.
Cosmarium binum Nordst. (Pl. 27:1, 2)
L. 56-60, W. 42-44 1. 14-16; Hab. 3, 5; Apr., July, Oct.
Cosmarium connatum Bréb. in Ralfs (P1. 29:3)
L. 84-88, W. 64-70, 1. 50-62; Hab. 3, 3'; Oct.
Cosmarium contractum Kirch, var. jacobsenii (Roy) W. & G. S. West (Pl. 25:13)
L. 32-33, W. 24-27, 1. 5-6; Hab. 3, Oct.
Cosmarium contractum var. ellipsoideum (Elfv.) W. & G. S. West (Pl. 25:14, 15)
L. 26-36, W. 20-26, 1. 4-6; Hab. 3; July. Oct.
Cosmarium granatum Bréb, in Ralfs (Pl. 25:18, 19, 20)
L. 28-36, W, 16-24, 1. 4-8; Hab. 1, 3'; Oct.
Cosmarium hammert Reinsch var, protuberans W. & G. S. West (PL. 25:16, 17)
L. 24-30, W. 18-23, I. 5-6.5; Hab. 1, 3, 5; Apr., July, Oct.
Cosmarium impressulum Elfv. (Pl, 25:7, 8)
L. 20-26, W. 14-18, 1. 3-5; Hab. 3, 3'; July. Oct.
Cosmarium lundellii Delp. var. circulare (Reinsch) Krieg. (Pl. 26:2, 3)
L. 53-566, W. 40-45, I. 16; Hab. 3, 5; Oct.
Cosmarium lundellii var. ellipticum West (Pl. 26:1)
L. 68-72, W, 50-57, 1. 20-22; Hab. 5; Oct.
Cosmarium maculatum Turn. (Pl. 28:3, 4)
L. 126-140, W. 66-70, I. 36-54; Hab. 1, 2, 3, 3', 4, 5; July, Oct.
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Cosmarium margaritatum (Lund. ) Roy & Biss. (Pl. 27:7, 8)
L. 82-94, W, 66-74, 1. 20-24; Hab. 1, 2; Apr. July, Oct.
Cosmarium margaritatum f. minor (Boldt) W. & G. S. West (Pl. 26:11,12)
L. 52, W, 46, 1. 11; Hab. 1; July.
Cosmarium moniliforme Ralfs f. pandoriformis Heimerl (Pl. 25: 11)
L. 21-22, W, 13-14, 1. 8; Hab. 4; Oct.
Cosmarium obsoletum (Hantzsch) Reinsch var. obsoletum (Pl. 26:6)
L. 46, W. 50, I. 22; Hab. 3; Oct.
Cosmarium obsoletum var. sitvense Gutw. (Pl. 29:1, 2)
L. 62-80, W. 64-78, 1. 31-40; Hab. 3, 4, 5; Apr., July, Oct.
Cosmarium obtusatum Schmidle (Pl. 26:7)
L. 62-64, W. 49-58, 1. 16; Hab. 3, 3', 9; Apr., July. Oct.
Cosmarium occultum Schmidle (Pl. 25: 10)
L. 17-18, W. 14-15, 1. 5; Hab. 3; July, Oct.
Cosmarium portianum Arch. var. portianum (Pl. 25:23, 24)
L. 34-38, W. 23-28, I. 9-12; Hab. 3, 4; Apr., July, Oct.
Cosmarium portianum var. nephroideum Witt. (Pl. 25:21, 22)
L. 26, W. 20, 1. 9; Hab. 9; July.
Comsarium pseudamoenum Wille (Pl. 26:9)
L. 68-76, W. 30-32, 1. 21-23; Hab. 4, 5; Oct.
Cosmarium pseudobroomei Wolle (P1. 26: 10)
L. 34-37, W. 32-36, 110; Hab. 1; July, Oct.
Cosmarium pseudomagificum Hinode (Pl. 28:1, 2)
L. 96-108, W, 64-70, I. 26-28; Hah, 3, 5; July, Oct.
Cosmarium punctulatum Bréb. (Pl. 25:27)
L., 29, W, 24-26, 1. 7.5-8; Hab. 3; Apr., July, Oct.
Cosmarium quadratum Ralfs (Pl. 26: 8)
L. 69-71, W. 36-39, 1. 20; Hab. 1, 3, Apr., Oct.
Cosmarium subauriculatum W. & G. S. West var. truncatum W. & G. S. West (P1.26: 5)
L. 51, W. 52, I. 22; Hab. 9; Apr.
Cosmarium subcostatum Nordst. (Pl. 25:28, 29)
L. 24-26, W, 22-23, 1. 6-7; Hab. 1, 3; Apr.
Cosmarium subcrenatum Hantzsch forma (Pl. 25: 30)
L. 34, W, 28, 1. 9; Hah. 3'; Oct.
Cosmarium sublatum Nordst. (Pl. 27:5, 6)
L. 78-90, W. 72-86, 1. 22-24; Hab. 3, 5; Apr., July, Oct.
Cosmarium subpunctulatum Nordst. (Pl. 25: 26)
L. 29, W. 25, 1. 8, Hab. 3; July. A
FFEONWADSIZIZC. punctulatum ! ZFRIT 540, AFEOP-Hifa0 el ZBRIZHRAEY S 5 Z & A
HRXAIEN D,
Cosmarium subrectangulare Gutwinski (Pl. 25: 25)
L. 34-36, W. 27-28, 1. 8; Hab. 3; July.
Cosmarium subtumidum Nordst. (Pl. 25:12)
L. 19-26, W. 15-22, 1. 4-6; Hab. 3; Apr., July.
Cosmarium turpinii Bréb. var. eximium W. & G. S. West (Pl. 27:3)
L. 46, W. 38, I. 10; Hab. 9'; Apr.
O hy I IRIROE A H D | X ST IZOEDDIENH B,
Cosmarium sp. 1 (Pl. 25:1)
L. 14, W. 12; Hab. 4; Oct.
Cosmarium sp. 2 (Pl. 25:2)
L. 13, W. 13, 1. 5; Hab, 9; July.
Comsarium sp. 3 (Pl. 25:3)
L. 20, W. 16, I. 5; Hab. 9; July.
Cosmarium sp. 4 (Pl. 25:4)
L. 15, W. 12, 1. 4; Hab. 3; Oct.
Cosmarium sp. 5 (Pl. 25:5)
L. 17, W. 12, 1. 4; Hab. 1; Apr.
Cosmarium sp. 6 (Pl, 25:6)
L. 19-20, W. 16, 1. 4; Hab. 3'; Apr.
Cosmarium sp. 7 (Pl. 26:4)
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L. 74-76, W. 64, 1. 28; Hab. 1, 3'; July, Oct.
Cosmarium sp. 8 (Pl. 27:4)
L. 44-47, W, 36-40, 1. 12-14; Hab. 3, 4; July. Oct.
Xanthidium antilopaeum Kiitz. (Pl. 31:1, 2)
(L. 52-60, W. 50-62), 1. 15-16, Sp. 10-16; Hab. 3, 4; Apr., July, Oct.
Arthrodesmus sp. (Pl. 30:7)
(L. 12-14, W. 10), 1. 4, Sp. 6-8; Hab. 6; July.
Staurodesmus brebispinus (Bréb. in Ralfs) Croasdale (Pl. 30:2, 3, 4)
(L.29-32, W.28-34), I. 7-11, Sp. 2:; Hab. 1, 3, 5; Apr., July, Oct.
Staurodesmus dickiei (Ralfs) Lillier. var. microspinus Hinode (Pl. 30: 1)
(L. 30, W. 29), L. 8; Hab. 3; July.
Starurodesmus sp. (Pl. 30:6)
(L.16-18, W. 16-18), 1. 4-4.5, Sp. 2.5-4; Hab. 9, 10; July, Oct.
Staurastrum chaetoceros (Schr.) G. M. Smith (Pl. 30: 24, 25)
L. 44, W. 52-58, (L. 15, W, 12), 1. 4; Hab. 9, 10; July, Oct.
Staurastrum gladiosum Turn. (Pl. 30: 18, 19)
(L. 34, W. 32), L. 10, Sp. 4; Hab. 3; July.
Staurastrum lapponicum (Schmidle) Grénbl. (Pl. 30: 15, 16)
L. 31-34, W. 31-34, 1. 10-11; Hab. 3, 9; July.
Staurastrum lunatum Ralfs (Pl. 30:5)
(L. 28, W. 30), 1. 11; Hab. 3; July.
Staurastrum quadricornutum Roy & Biss. (Pl. 30:20, 21)
(L. 26, W. 22), 1. 12, Sp. 4; Hab. 3; July.
Staurastrum striolatum (N#g.) Archer (Pl. 30:9)
L. 24, W. 24-26, 1. 8; Hab. 3; July.
Staurastrum tetracerum Ralfs (Pl, 30: 12, 13)
L. 20, W. 21 (L. 8-10, W. 8), 1. 4-5; Hab. 3, 9, 10; July, Oct.
Staurastrum sp. 1 (Pl. 30:10, 11)
L. 26-24, W. 30-31, I. 6-7; Hab. 9; July.
Staurastrum sp. 2 (Pl. 30:22, 23)
L. 24-26, W. 32-36, 1. 8; Hab. 9; Oct.
Staurastrum sp. 3 (Pl. 30:8)
L. 24, W. 24, 1. 7; Hab. 9; July.
Staurastrum sp. 4 (Pl. 30: 14, 17)
L.24, W. 20, I. 9; Hab. 9; Oct.
Desmidium aptogonum Kiitz. (Pl. 31:6)
L. 17-18, W. 27-28. 1. 22; Hab. 4; Oct.
Desmidium baileyi (Ralfs) Nordst. (Pl 31:3, 4, 5)
L. 16, W. 19-22; Hab. 3; July, Oct.
Desmidium swartzii Ralfs var. quadrangulatum (Ralfs) Roy & Biss. (P1.31:7)
L. 22-20, W. 62-64; Hab. 3; Oct.
* Hyalotheca dissiliens Bréb. in Ralfs (P1., 31:8)
L. 14-16, W. 20-30; Hab. 1, 2, 3, 4, 5; Apr., July, Oct.
Sphaerozosma granulatum Roy & Biss. (Pl. 31:9, 10)
L. 8-10, W. 8. I. 4-5; Hab. 1, 3; Apr., July, Oct.

B &% 4 (Charophyceae)
> x ¥4 EH (Charales)
Chara braunii Gmelin (Pl. 32:1, 2, 3. 4)
Main axis, W. 550. MEMEIFIPR, Fefeze U, /MR 3 81, FESEREE 151, /G & FE3E1L 2E: Hab.,
1; July.
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1. Aphanocapsa elachista W, & G. S. West var, irregularis Boye-Petersen
2. Aphanocapsa pulchra (Kiitz.) Rabenh.

3, 4. Aphanothece microscopica Nag.

Aphanothece pallida (Kiitz.) Rabenh.

Gloeothece rupestris (Lyngb.) Born.

Merismopedia warmingiana Forti

Chroococcus minutus (Kiitz, ) Nig,

Chroococcus turgidus (Kiitz.) Nag. var. thermalis (Mehegh.) Hansg.

Sl Rty )

1-3, 59, x670. 4. x335.
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[XIhfe 2
1. Psuedanabaena limnetica (Lemm.) Kom. 8. Phormidium ornatum (Gom.) Anagn. &
2. Limnothrix planctonica (Wolosz.) Meffert Kom.
3, 4. Geitlerinema splendidum (Gom. ) Anagn. 9. Oscillatoria sancta Gom,
var. truncatum (Emoto & Hirose) 10. 11. Oscillatoria limosa (Dillw.) Gom.
Umezaki & Watanabe 12. Oscillatoria princeps Gom.
5, 6. Phormidium irriguum (Gom.) Anagn.
& Kom. 1, 4-12, x670. 2, 3, x1675.

7. Phormidium simplicissimum (Gom.)
Anagn. & Kom.,
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1, 2. Microchaete sp.

3. Anabaena subceylindrica Borge

4. Anabaena sp. 1

5. Anabaena sp. 2

6. Cylindrospermum stagnale (Kiitz.) Born. & Flah.
7, 8. Nostoc sp.

1-6, 8, x670. 7, x335.
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1. Calothrix sp.

2, 3, 4. Rivularia aquatica De Wild
5, 6. Scytonema sp. 1

7. Scytonema sp. 2

1, 3-7, x670. 2. x168.
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1. Euglena sp.
2. Kuglena sp.
3. Kuglena sp.
4. Euglena sp.

[SVR S

4

5. Lepocinclis sp.

6. Phacus sp. 3

7. 8. Phacus pseudonordstedtii Pochm,
9. Phacus acuminatus var, megaparamylica

(Roll) H. -P.
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10. Phacus sp. 1

11. Phacus iflexus (Kiss.) Pochm,

12. Phacus acuminatus Stokes

13. Phacus sp. 2

14. Phacus longicauda (Ehr.) Dujardin

1-14, x670.
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1. Trachelomonas sp. 1

2, Trachelomonas volvocina Ehr,

3, 4. Trachelomonas intermedia Dangeard

5. Trachelomons sp. 2

6, 7. Trachelomonas hispida var, coronata
Lemm.

8, 9. Trachelomonas allia Drez.

10, 11. Trachelomonas armata var. steinii
Lemm.

12. Trachelomonas armata (Ehr.) Stein var.

longispina (Playf.) Defl.

124

13. Mallomonas sp. 2

14, 15. Mallomonas sp. 3

16. Dinobryon bavaricum Imhof
17. Dinobryon sp.

18. Gymnodinium sp. 1

19. Gymnodinium sp. 2

20. Gymnodinium sp. 3

21. Peridinium sp.

22, 23, 24, Cryptomonas sp.
1-24, x670.
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1. Melosira sp. 12. Gomphonema acuminatum Ehr.

2. Cyclotella sp. 13. Rhopalodia gibba (Ehr.) O. Miill.
3, 4. Cwyclotella stelligera Cl. & Grun, 14. Cocconeis sp.

5. Tabellaria sp. 15. Amphora sp.

6. Navicula sp. 16. Eunotia sp.

7. Cymbella sp. 17. Epithemia sp.

8. Asterionella sp. 18. Surirella sp.

9. Stauroneis sp.

10. Synedra sp. 1,3, 4.6,8,9, 11-17, x670. 2, x1675.
11. Pinnularia sp. 5, 10, x335. 7, 18, x168.
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1. Carteria sp.

2. Chlamydomonas sp.

3, 4, 5. Dysmorphococcus variablis Takeda
6. Gonium sociale (Duj.) Warming

7. Pandorina morum (Miiller) Bory

8. Eudorina elegans Ehrenb.

9, 10. Gonium pectorale Miiller

11, 12, Voelvox sp.

1-10, 12, x670. 11, x335.
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1 2 3

[ 9

1, 2, 3. Echinosphaeridium hexacanta Tell

4, 5. 6. Pediastrum tetras (Ehr.) Ralfs

7. 8, 9. Pediastrum biradiatum Meyen var. longecornutum Gutw.

10, 11. Pediastrum duplex Meyen var. gracillimum W, & G. S. West
12. Pediastrum angulosum Menegh.

13, 14. Pediastrum duplex var. subgranulatum Racib.

1, 2, 4-14, x670. 3, x1675.
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1. Dictyosphaerium pulchellum Wood 10. Monoraphidium sp.
2. Qocystis sp. 11. 12. Monoraphidium griffithii (Berk.)
3, 4. Eremosphaera gigas (Arch.) Fott & Kom. -Legn.

Kalina 13. Monoraphidium komarkovae Nyg.
5, 6. Monoraphidium irregulare (G. M. 14, 15. Monoraphidium indicum Hind,

Smith) Kom.-Legn.
7, 8. Monoraphidium arcuatum (Kors.) 1, 5-15, x670. 2, x335. 3, 4, x168.

Hind.
9. Monoraphidium contortum (Thur.)

Kom. -Legn.
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1. Kirchneriella contorta (Schmidle) Bohl. 12, 13. Tetraedoron caudatum (Corda) Hansg.
2. Kirchneriella obesa (W. West) Schmidle 14, 15. Tetraedoron minimum (A. Br. ) Hansg.
3. Kirchneriella sp. 16. Tetraedoron sp.
4, 5. Ankistrodesmus fusiformis Corda
6, 7. Ankistrodesmus spiralis (Turn.) Lemm. 1-16, x670.
8, 9. Ankistrodesmus bernardii Kom.
10, 11. Ankistrodesmus gracilis (Reinsch)

Kors.
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1. Coelastrum astroideum De-Not. 15, 16. Scenedesmus sp. 1
2. Coelastrum microporum Nég. 17. Scenedesmus sp. 2
3, 4. Coelastrum pseudomicroporum Kors. 18. Scenedesmus sp. 3
5, 6. Coelastrum reticulatum (Dang.) Senn 19. Scenedesmus sp. 4
7, 8. Crucigenia fenestrata (Schmidle) 20. Scenedesmus sp. 5
Schmidle 21. Scenedesmus sempervirens Chod.
9, 10. Crucigenia tetrapedia (Kirchn) W. 22, Scenedesmus gutwinskii Chod. var.
& G. S. West bacsensis Uherk.
11, 12. Tetrastrum heteracanthum (Nordst.) Chod., 23, 24. Dimorphococcus lunatus A. Br.
13. Scenedesmus acuminatus (Lagerh.) Chod.
14, Scenedesmus disciformis (Chod,) Fott & Kom. 1, 3, 4, 7-20, 23, 24, x670. 2, 5, 6, 21, 22, x1675.
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1. 2, 3. Chaetophora elegans (Roth) Agardh

4. Chaetosphaeridium globosum (Nordst.) Klebahn
5. 6. Draparnaldia glomerata (Vaucher) Agardh

1-3, 5, 6, x168. 4, x670.
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4, 5. Oedogonium undulatum (Bréb.) A. Braun

6. Oedogonium sp. 1
7-10. Oedogonium spp.

1, 2. Ulothrix sp.
3. Bulbochaete sp.
11. Oedogonium sp. 2

[¥ k14

x168.

¥

6-9

¥

11, x335. 4

x670. 3, 10,

1, 2, 5,
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1-4. Mougeotia spp.
5. Zygnema sp. 1

6, 7. Zygnema sp. 2
8. Zygnema sp. 3

9, 10. Sirogonium sp.
1-10, x168.

[ 15
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1. Spirogyra sp. 2

2. Spirogyra sp. 3

3. Spirogyra sp. 4

4. Spirogyra sp. b

5. Spirogyra sp. 6

6. 7. Spirogyra sp. 8
8. Spirogyra sp. 9

9. Spirogyra sp. 10

1-9, x168.
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Spirotaenia sp.

Spirotaenia condensata Bréb. in Ralfs
Spirotaenia trabeculata A. Br.
Spirotaenia obscura Ralfs, type 1

6. Spirotaenia obscura Ralfs, tpe 2

8. Netrium lanceolatum Ohtani

., 10. Netrium elongatum Ohtani

© U W0

1, 2, 4, 5, x670, 3, 6, x168, 7-10, x335.
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1. 2, 3. Closterium incurvum Bréb

4, 5, 6. Closterium calosporum Wittr.

7. Closterium calosporum var. brasiliense
Bérgesen

8. Closterium dianae var, brevius (Wittr. )
Petkoff

9, 10. Closterium dianae var. minus Hieron,

11. Closterium calosporum var. maius W. & G.
S. West

12,

13.
14,
16.
1%.
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Closterium parvulum Nag, var, angustum
W. &G. S. West

Closterium moniliferum Ralfs

15. Closterium dianae Ralfs

Closterium ehrenbergii Ralfs, type 1
Closterium ehrenbergii Ralfs, type 2

1-15, %335, 16, 17, x168.
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1. Closterium cornu var. upsaliense Nordst. 9. Closterium pronum Bréb,
2. Closterium macilentum Bréb. 10. Closterium idiosporum W. & G. S, West
3. Closterium tumidum Johns, var. tumidum 11, 12, Closterium acerosum Ralfs
4. Closterium cornu Ralfs var. corunu 13. Closterium tumidum var. amplum Hinode
5. Closterium acutum Bréb. in Ralfs 14. Closterium lunula Ralfs
6. Closterium gracile Ralfs
7. Closterium linea Perty 1-13, x335. 14, x168.
8. Closterium sp. 2
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1. Closterium closterioides (Ralfs) Louis &
Peeters var. intermedium (Roy & Biss. )

Ruzicka
2. Closterium sp. 1

3. Closterium striolatum Ralfs
4., 5. Closterium intermedium Ralfs
6, 7. Closterium rostratum Ralfs

1-6, 8-10, x335. 7. x670,

A%EE1S 1996F3 8
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8. Closterium ralfsii Bréb. in Ralfs var,
hybridum Rabenh,

9. Closterium praelongum Bréb.

10. Closterium kuetzingii Bréb.
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1. Pleurotaenium trabecula var. rectum
(Delp.) W. &G. S. West

2. Pleurotaenium trabecula Nig. var. trabecula

=1

Pleurotaenium excelsum (Turn.) Gutw.
Pleurotaenium ehrenbergii (Ralfs) De
Bary var. croasdaleae (Férster) Bando
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5, Pleurotaenium ehrenbergii var. mediolaeve
(Playf.) Bando

6. EKuastrum ansatum Ralfs
7. Euastrum ansatum var. triporum Krieg.
8. Euastrum sinuosum Lenorm,

1-5, x335. 6-8, x670.
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1. Pleurotaenium archerti var. elongatum
(Cedergr.) Bando

2. Pleurotaenium archeri Delp. var. archeri

3. Euastrum substellatum Nordst.

4, Euastrum spinulosum Delp. var. inermius
Nordst.

5. Euastrum oblongum Ralfs

6. Euastrum denticulatum (Kirchn.) Gay
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7. Euastrum sp. 1

8. Euastrum pseudoelegans Turn.

9. Euastrum sp. 2

10. FEuastrum verrucosum Ralfs var,
Wolle

1, 2, x335. 3-10, x670.

alatum



1996 F 3

IEHE1S

B

5 —DWKEREE

n:

ELEBREF

[X] )ik 24

in Ralfs) Lund

Bail.

(

2, 3. Pleurotaenium subcoronulatum
4. Micrasterias thomasiana var.
5. Micrasterias apiculata Ralfs

1. Pleurotaenium nodosum

Turn) W. & G. S. West

(

notata {Notdst.) Grénbl.

x1675.

1,4, 5. x335. 2, x670. 3,
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1. Cosmarium sp. 1 16, 17. Cosmarium hammeri Reinsch var.

2. Cosmarium sp. 2 protuberans W. & G. S. West

3. Cosmarium sp. 3 18, 19, 20. Cosmarium granatum Bréb. in Ralfs

4. Cosmarium sp. 4 21. 22. Cosmarium portianum var. nephroi-

5. Cosmarium sp. 5 deum Witt.

6. Cosmarium sp. 6 23, 24, Cosmarium portianum Arch, var,

7, 8. Cosmarium impressulum Elfv, portianum

10. Cosmarium occultum Schmidle 25. Cosmarium subrectangulare Gutwinski

11. Cosmarium moniliforme Ralfs . pandori- 26. Cosmarium subpunctulatum Nordst,
formis Heimerl 27, Cosmarium punctulatum Bréb.

12. Cosmarium subtumidum Nordst. 28, 29. Cosmarium subcostatum Nordst.

13. Cosmarium contractum Kirch, var. jacob- 30. Cosmarium subcrenatum Hantzsch forma
senii (Roy) W. & G. S. West

14, 15. Cosmarium contractum var. ellipsoi- 1-30, x670.

deum (Elfv.) W. & G. S. West
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Cosmarium lundellii var. ellipticum West

3. Cosmarium lundellii Delp. var. circulare (Reinsch) Krieg.

Cosmarium sp. 7

Cosmarium subauriculatum W. & G. S. West var. truncatum W. & G. S. West
Cosmarium obsoletum (Hantzsch) Reinsch

Cosmarium obtusatum Schmidle

Cosmarium quadratum Ralfs

. Comsarium pseudamoenum Wille

10. Cosmarium pseudobroomei Wolle

11, 12. Cosmarium margaritatum f. minor (Boldt) W. & G. S. West

2 P =gy g by

1-12, x670.
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1, 2. Cosmarium binum Nordst.

3. Cosmarium turpinii Bréb. var. eximium W. & G. S. West
4, Cosmarium sp. 8

5, 6. Cosmarium sublatum Nordst.

7. 8. Cosmarium margaritatum (Lund,) Roy & Biss.

1-8. x670.
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1. 2. Cosmarium pseudomagificum Hinode
3. 4. Cosmarium maculatum Turn.,

1-4. x670.
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1, 2. Cosmarium obsoletum var. sitvense Gutw,

3. Cosmarium connatum Bréb. in Ralfs
4, 5. Actinotaenium turgidum (Bréb. in Ralfs) Teil.

1-4, x670. 5, x335.
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1. Staurodesmus dickiei (Ralfs) Lillier var.
microspinus Hinode

3. 4. Staurodesmus brebispinus (Bréb)
Croasdale

Staurastrum lunatum Ralfs
Starurodesmus sp.

Arthrodesmus sp.

Staurastrum sp. 3

. Staurastrum striolatum (Nag.) Archer
10, 11. Staurastrum sp. 1

12, 13. Staurastrum tetracerum Ralfs

bo

©®a® o
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14, 17. Staurastrum sp. 4

15, 16. Staurastrum lapponicum (Schmidle)
Grinbl.

18, 19. Staurastrum gladiosum Turn.,

20, 21. Staurastrum quadricornutum Roy &
Biss.

22, 23. Staurastrum sp. 2

24, 25. Staurastrum chaetoceros (Schr,) G.
M. Smith

1-25, x670.
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1, 2. Xanthidium antilopaecum Kiitz.

3. 4, 5. Desmidium baileyi (Ralfs) Nordst.

Desmidium aptogonum Kitz.

Desmidium swartzii Ralfs var. quadrangulatum (Ralfs) Roy & Biss.
Hyalotheca dissiliens Bréb. in Ralfs

. 10. Sphaerozosma granulatum Roy & Biss.

© 0o

1-5, 9, 10, x670, 6-8, x335.
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1, 2, 3, 4. Chara braunii Gmelin
5, 6. Centritractus sp. 1

7. Centritractus sp. 2

8. Centritractus sp. 3

1, 2, 4, x168. 3, x67. 5-8, x670.
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