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Foreword 

by HA!\'NAH CROASDALE 

The present paper is the fourth that the junior author has attempted to 
complete from notes and sketches left by Dr. Rolf Gronblad at the time of 
his death in 1962. As in the earlier papers, when she has had to furnish de­
scriptions and names of novelties she has given or included herself as author, 
and when her judgement varied from that expressed by Dr. Gronblad she has 
usually quoted his opinion with her reasons for differing. She is honored by 
having been entrusted with these manuscripts and has tried to maintain the 
high standard set by Dr. Gronblad. 

What is left of the material upon which this paper is based is stored in the 
Botanical Museum of the University of Helsinki (H) . 

Introduction 

by HANS LUTHER 

As a continuation of the studies of African desmids (from Sudan, Uganda, 
Lake Victoria and Sierra Leone), undertaken by Dr Rolf Gronblad and Mr 
A. l\I. Scott, the later ones after thei r death finished by Dr Hannah Croasdale, 
Dr Gronblad got in contact with Dr J. H akan Hellberg, then physician of 
the Finnish missionary area in Okavango, Namibia (South West Africa) and 
asked hirn to collect algal samples. 

Dr Hellberg sent six samples (nr 1-6), all from the shore of the river 
Okavango (on some maps named Cubango, which is its name in Portuguese). 
All samples are from the immediate vicinity of the missionary hospital at 
Nkure-Nkuru (earlier spelt Kuring-Kuru) which is on the Namibian side of 
the border river Okavango, about 2 km downstream from Cuangar, the 
nearest Portuguese station on the Angola side of the river. The samples were 
in 1960 collected in small vials (about 5 ml) \Yhich immediately were mailed 
to Finland. They were taken in the dry season (l\Iay-Sept.) partly at low water 
level isolated from the ri\·er. :\fore exact information about the site of each 
sample is not available. 

According to information kindly provided by Dr Hellberg (now in Geneva) 
the Nkure- kuru area annually gets about 25-30 inches of rain , but the 
river Okavango is principally fed by water from highlands in the interior of 
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Angola. The water level variation in the ri\·er between dry and wet seasons 
is usually about 5 meters, the maximal variation 7-8 meters. The river is 

200-300 m broad and in dry seasons 2-4 m deep and in normal years dis­

charges its waters into the Okavango S\\·amps in Botswana. In years with 

heavy rains it partly flows to the Zambesi river, through the Cuando river 

swamp in the Caprivi strip. 
In l\Iay, 1961, the same area was visited by Professor Mikko Juva, who 

at the request of Professor Paavo Kallio in Turku sent him by airmail a sample 

of algae from Nkure-Nkuru (nr 7). The intention of Prof. Kallio was to use 

the material for cultures of desmids, but the vitality of the algae was not 

good enough to allow this. He preserved the algae in formalin and handed 

them over to Dr Gronblad. 

Desmid flora of the samples 

A figure for a taxon is noted only when it originated from the sample in 

question. 
Nr. 1 

Gonatozygo~l monotaenium - Euastrum binale var. binale f. - E. denticulalum -
E. denticulatum f. - E . evolutum var. glaziowii f. africanum Fig. 18 - E. praemorsum f. 
Pig. "16 - Cosmarimn ?monodii Fig. 65 - 5taurastrum gracile f. Fig. 131 - 5. quadricor· 
nutum. 

Other algae: A nkistrodesmus facatus (Gorda) Ralfs - 5ccnedesmus acutiformis Schroe­
der - 5. quadricauda (Turp.) Breb. 

Nr. 2 

Cosmarium bioculatum - C. blyllii - C. capense var. nyassae f. Fig. 61 - C. margari· 
tatum Fig. 111 - C. subauriculatum var. subauriculatztm Fig. 56 - C. tenue - 5tauras­
trum floriferzun. 

Other algae: Ankistrodesmtts falcatus (Gorda) Ralfs- 5cenedesmus acutiformis Schroe­
der - 5cenedesmtts brasiliensis Bohlin. 

1\r. 3 
Cosmarimn sp. - 5tauraslrum inflexum. 
Other algae: >>One blue-green alga ccc• (RG). 

Xr. 4 
Closterium cormt - Cl. vemts var. debege1lica - Euastrum denticulatum - E. denticu­

latum f. - E. evolttlltm var. integrius - E. platycerwn var. obtusilts - E. spinulosum 
subsp. africanum var. mimts - Cosmarium capense var. nyassae Pig. 60 - C. crucifentm 
Fig. 52 - C. pachydermum var. i1zdiwm Fig. 59 - C. platydesmium Fig. 79, t43 - C. 
pseudoretusum var. africamtm - C. subauriculatum var. bogoriense Fig. 57, 140 - C. sub. 
tumidum var. borgei f. Fig. 76 - 5tauraslmm manfeldtii Fig. 125 - 5. polymorplmm 
var. polymorplmm Fig. 127. 

Other algae: 5cenedesmus quadricawla (Turp.) Breb. - 5pirogyra (•very thicb) (RG). 

Xr. 5 
5pirotaenia condensata - Gonolozygon brebissonii - G. monotaeniztm - Closterizwz 

libellula var. intermedium - Cl. navicula - Euastrum de1tliculatum - E. denticulatum 
f. - E. divergens var. rhodesiense f. Fig. 35 - E. elegans var. compactznn f. miriforme 
Fig. 25 -E. platycerum var . obtusitts Fig. 40, 135 - E. spinulomm subsp. africammz var. 
minus Fig. 44, 45 - E. lrzmcatiforme Fig. 33 - .\/icrasterias decemdentala Fig. 4 7 - Cos­
marium beatum f . Fig. 91, 92 - C. binum f. Fig. 102 - C. bituberculatzm1 Fig. 87 - C. 
blyttii - C. connatum var. connalum Fig. 83 - C. connatum var. depress!lm Fig. 84, 144 . 
- C. controversum Fig. 108 - C. difficile var. sztblaeve f. Fig. 88 - C. granat11m Fig. 73, 
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71, - C. hammeri - C. hellbergii Fig. 107 - C. lundellii var. lundellii f . Pig. 54. - C. lun­
dellii var. corruptum F ig. 55 - C. meneghinii - C. novae-semliae - C. pseudobroomei var. 
compressum F ig . 11 0 - C. pseudonitidulum var. angustissimum F ig . 78 - C. striolatum 
var. nordstedtii F ig. 11 2 - C. subcostatum var. beckii - C. trachypleurum var. spinosum 
>)f. 2>) F ig . 96 - C. ?venustum var. excavatum f. Fig. 81 - C. ?venustum var. minus F ig. 
82 - C. sp . - Arthrodesmus ralfsii var. brebissonii Fig. 114 - 5taurastrum dilatatum var. 
dilatatum - 5. diptiliwn var. mossambicum - 5. gracile - 5 . hexacerum - 5. lapponicum 
F ig. 119 - 5. leptocladum var. cornu/um- 5. orbiculare var. depressum - 5. polymorphum 
var. cinctum Fig. 130 - 5. let••acerum - Onychonema laeve - 5pondylosium planum -
Hyalotheca mucosa. 

Other algae: Coelaslrum microporum Nag. - Pediastrum boryanum (Turp. ) J\fenegh. 
- P. tetras (Ehrbg) Ralfs - 5cenedesmus armatus (Chod.) G. M. Smith - 5. brasiliensis 
Bohlin - 5. dimorplzus (Turp. ) Kiitz. 

Nr. 6 
Gonatozygon monotaenium - Closterium venus var. debegenica - Euastrum altenuatum 

var. bmsiliense f. Fig. 30 - E. spinulosum Delp. subsp . spinulosum var. bw•mense F ig. 
4 6 - E . lruncatiforme Pig. 3 1 - Cosmarium lzammeri - C. humile - C. speciosurn -
C. subtumidum var . borgei f . Fig. 75 - 5taurastrum dilatatum var. hibernicum - 5. dipti­
lium var. mossambicwn F ig. 122 - 5 . quadricornutum - 5 . renardii - 5. rugulosum. 

Nr. 7 
Netrium digitus - Gonatozygon monotaenium - Closterium acutum - Cl. cornu 

C. cyntlzia - Cl. dianae - Cl. g•·acile Pig. 8 - Cl . incurvum - Cl. jenneri f. Fig. 5 
Cl. kuet:;ingii - Cl. lanceolalum var. parvum F ig . 6 - Cl. libellula var . intermedium 
Cl . lunula var. maximum Fig. 9 - Cl. lunula var maximum f. crassissimum F ig. 10 
Cl. malinvernianum Fig. 4 - Cl. navicula - Cl. nematodes - Cl . parvulum var. angus­
tum - Cl. ralfsii var. hybridum - Cl. setaceum - Cl. spetsbergense var. laticeps f. maius 
Fig. 11 - Cl. subulatum Fig. 7 - Cl . turgidum Fig. 12 - Cl. venus var. debegenica F ig. 3 
- Cl. sp. Fig. 1, 2 - Pleurotaenium ovatum var. tumidum Fig. 13 - Euastrum ansalum 
Fig. 15 - E. binale var. biuale f. gutwinskii - E. binale var. juvae Fig. 28 - E. denticu­
latum f. F ig . 27 - E. divergens var. ornalum Fig. 34., 136 - E. dubium - E . elegans var. 
elegans f. - E . elegans \'ar. compaclum f. miriforme - E . evolutum var. glaziowii f. afri­
canum Fig. 17 - E. evolutum var. integrius Fig. 19, 20 - E . hypochond••ioides f. F ig. 
36, 37 - E . luetkemuelle••i var. carniolicum f . Fig. 29 - E. monon.cylum var. germanicum 
Fig. 38, 39 - E . platycerum var. eximium Fig. 41 - E . pulcherrimum var. orna.tum Fig. 
2t, 22 - E . sibiricum f . africanum Fig. 26 - E. sinuosum F ig. 1lt - E. spinulosum suhsp . 
ajricanum var. africanum Fig. 42, 137 - E. spinulosum subsp. africanum var . minus 
Fig. 1,3 - E. t·runcatiforme Fig. 32 - E . umbonatum Fig. 23, 24. - klicrasterias pinn.ati­
jida var. incudiformis f. Fig. 49 - JJ. thomasiana- .M. zeylanica f. Fig. 4.8 - Cosmarium 
abbreviatum var. minus - C. angulosum Fig. 85 - C. askenasyi f. Fig. 62, 139 - C. bi­
nwn Fig. 101 - C. conspersum var. !alum - C. contractu m var. contractum f. Fig. 66 -
C. ?contractum var. cracoviense Fig. 67 - C. contractum var. ellipsoideum - C. cucurbita 
f. Fig. 50 - C. decoratum f. F ig. 103, 104 - C. depressum var minutum Fig. 72 - C. di­
plosporum Fig. 51 - C. exiguum F ig. 89 - C. goniodes - C. hammeri var. protuberans 
Fig. 68 - C. hammeri var. schmidlei - C. hellbergii Fig. 105, 10 6 - C. impressulum -
C. kjellmanii var. ornatum Fig. 100, 145 - C. laeve Fig. 90 - C. medioscrobiculatum var. 
inflatum Fig. 63, 64 - C. ?monodii - C. norimbergense - C. obsoletum Fig. 53 - C. ob­
tusatwn var. obtusatum - C. obtusatum Yar. undulatum Fig. 80 - C. pachyderm.um var. 
pachydermum Fig. 58 - C. phaseolus var. minus Fig. 41a- C. pseudamoenum - C. pseu­
dobroomei var. pseudobroomei Fig. 109, 14. 6 - C. pseudoconnatum Fig. 86 - C. pseudo­
retusiforme- C. pseudorelusum var. africanum Fig. 69-71 -C. punctulatum var. seria­
tum f. Fig. 97 - C. quinarium f. Fig. 98 - C. regnellii - C. striolatum var. nordstedtii 
Fig. 113 - C. subauriculatum var. subauriculatum - C. subauriculatum var. bogoriense -
C. subprotumidum var. gregorii - C. subspeciosum var. validius - C . subtumidum var. 
minor Fig. 77 - C. taxichondrttm var. haynaldii f . Fig. 93 - C. taxichondrum var. ocella­
tum f. Fig. 94 - C. trachypleurum \'"ar. spinosum of. 1» Fig. 95 - C. vitiosum Fig. 99 -
C. sp.- Xanthidium concinmun yar. boldtianum f. Fig. 115 - 5taurastrum alternans Fig. 
118 - 5 . crenulatum - 5. cyclacanthum var. africanum Fig. 132 - 5. dejectum var. 
patens - 5. dickiei var. 1'1tamboidetun Fig. 1 16 - 5. disputatum var. sinense - 5. florife­
rum f. - 5.furcatum f. richae Fig. 133- 5./aeve- 5.laeve f. Fig. 121 - 5.leptocladum 
var. cornutum - 5. mucronatum - 5. orbiculare var. depressum - 5. orbiculare var. 
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hibernicum -:- 5. polymorphum var. polymorphum Fig. 128 - S. polymorphum var. cinc­
tum Fig. 129- S. pseudotetracermn Fig. 123, 12!. - 5. quadrangulare var. contectum Fig. 
120 - 5. quadricornutum - 5. setigerum - S. subavicula - 5. tohopekaligense var. tri­
furcatum - S . tumidum var. bipapillatum Fig. 117- 5. sp. Fig. 126- 5phaerozosma gra­
nutatu-m - Onychonema f iliforme Fig. 134 - 0. taeve var. micracanthum - Hy alotheca 
dissitiens var. dissiliens ,)forma minor* (RG) - H . dissitiens var. hians - H. di ssilieus 
var. tatrica - Desmidium baileyi - D. coarctatwn. 

Other a lgae: Butbochaete sp. - Chroococcus sp . - Coelastrum cambricum Arch . -
Diatoms - I<irchneriella lunaris (Kirchn. ) Mob. - 11Iougeotia sp. - N ephrocytiwn agar­
dhianum Niig. - Oedogonium sp. - Oocystis soli/aria \Vittr . - Pediastru m boryanum 
(Turp.) Menegh. - P. simplex Meyen - P. tetras (Ehrbg) Ralfs - 5cenedesmus aretta­
hls Lemm. var. platydiscus G. l\'I. Smith - S . armatus (Chad.) G. M. Smith - 5. brasi­
liensis Bohlin - 5. dimo·rphus (Turp.} Kiitz. - 5orastn mz americanwn (Bohlin) Schmidle 
- 5pirogyra sp. - Trachelomonas auslralica (Playf. ) D efl. - T. bacillifera Playf. var. 
ovalis Playf. - T. cylindrica Ehrbg - T. lemmermarmii \Volosz. - T. sydneyensis Playf. 
- T. volvocina Ehrbg. 

Taxonomical part 

Literature quotations for taxa are given when the taxon is not present in 
WESTS' Monograph or RABENHORST's Kryptogamenflora (KRIEGER 1935, 
1937) or in KRIEGER & GERLOFF 1962, 1965, 1969. 

All dimensions are given in microns (,urn). 

Abbreviations: 

c =circa 
cpr = with processes 
crass. = thickness 
csp = with spines 
ist. = width of isthmus 

Spirotaenia condensata Breb. r. 5 

!at. = width of cell 

long. = length of cell 
spr = without processes 
ssp = without spines 

= degrees of arc 

N etrittm digitus (Ehrbg) Itzigs. & Rothe. r. 7. 

Gonatozygon brebissonii De Bary. )>Cellulis longissimis)> (RG) Nr. 5. 

Gonatozygon monotaenittm De Bary. Nr. 1, 5, 6, 7. 

Closterium acutum (Lyngb.) Breb. r. 7. 
Closterium cornu Ehrbg. Nr. 4, 7. 
Closterium cynthia De ot. r. 7. 
Closterium dianae Ehrbg. Nr. 7. 
Closterium gracile Breb. Long. 14 7, lat. 4. G (32 X). Our form has narrower 

apices than the plants figured by KRIEGER (1937, p. 310, 30: 7-9), but RALFs 
(1848, p. 221) speaks of ))a short bealo>, and this is shown by many authors. 
RG suggested )>Cl. pronum Breb. b but this species is much larger and rela­
tively longer. Nr. 7.- Fig. 8. 
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Closterium incurvum Breb. Nr. 7. 

Closterium jenneri Ralfs (Cl. cynthia De Not. var. jenneri (Ralfs) Rabenh.) 

forma. A relatively thick form that is abruptly and extremely curved. Long. 

84, lat . 15 (5. 6 x ) lat. apic. c. 3, 190°. RG has said, in mss, >>I would like to 

keep Cl. cynthia and Cl. jenneri apart.>> He suggested both >>Cl . jenneri var?>> 

and >>Cl. venus Kiitz. var?>> for this form, but the apices are very thick for 

Cl. venus. Nr. 7. -Fig. 5. 
Closterium kuetzingii Breb. r. 7. 
Closterium lanceolatum Kiitz. var. parvum West & West. Long. 158, lat. 

22 (7. 2 X), lat. apic. 4, dorsal margin 33°, ventral margin 17°; wall smooth; 

one crystal in terminal yacuole. RG suggested >>Cl. libellula Focke var. an­

gustum var. nov.,>> but our plant has too great a difference in its degree of 

curvature of the dorsal and ventral margin. It seems to fit Cl. lanceolatum 

quite well except for its smaller size. r. 7. - Fig. 6. 
Closterium libellula Focke var. intermedium (Roy & Biss) G. S. West. 

Nr. 5, 7. 
Ctosteriztm lunula (l\Iiill.) itzsch var. maximum Borge Long. 608, ]at. 159 

(3.s x ). Nr. 7.- Fig. 9. 
Closterium lunula Piilll.) Nitzsch \·ar. maximum Borge forma crassissimum 

Croasd. forma nova. Nr. 7. -Fig. 10 (Holotype). 

Forma magna crassissimaque. Long. 51ti, !at. 213 (2.6 x ). 

This fo rm has an exceptionally great relative breadth. 

Closterittm malinvernianu.m De Not. (Cl. ehrenbe1gii Menegh. var. malin­

vemianmn (De ot.) Rabenh.). RG preferred to separate Cl. ehrenbergii and 

Cl. malinvernianum. Long. 562, lat. 122 (4. 6 X), 142°, 16- 18 striae in 10 ,urn 
Nr. 7. - Fig. 4. 

Closterium navicula (Breb.) Liitkem. Nr. 5, 7. 
Closterium nematodes ]osh. r. 7. 
Closterium parvulum Nag. var. angustum West & \Vest. Nr. 7. 

Closterium raljsii Breb. var. hybridum Rabenh. N r. 7. 

Closterium setaceum Ehrbg. r. 7. 
Closterium spetsbergense Borge var. laticeps Gronblad (1921, p. 8, 5: 43) 

forma maius Croasd. forma nova. Nr. 7 - Fig . 11 (Holotype). 

Forma multo maior, abruptius attenuata atque plus recurvata. Long. i14, !at. 80 

(8.9 X ), !at. apic. 11, 55°, pyrenoides uniseriatae. 

Our form is much larger, more abruptly tapered and more recurved. RG 

named it: >>Cl. ?spetsbergense \'ar. laticeps. >> KRIEGER (1937, p. 305) puts this 

species (and variety) under Cl. pseudolunula Borge (1909, p. 3, Fig. 2), but 

this does not seem appropriate. BoRGE (1911, p. 8, Fig. 5) also named Cl. 

spetsbergense and his original figures show them to be very different . 
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Closteri~tm subulatum (Kiitz) Breb. Long. 87, lat. 5 (17.4 X), lat. apic. c. 

1. 5 pm. In our plant the cells are a little shorter than is typical, but the overall 

appearance is that of Cl. subulatum, which is RG's suggestion. Nr. 7.- Fig. 7. 

Closterium turgidum Ehrbg. Lat. apic. c. 20, 8 striae in 10 ,am. RG's figure 

is incomplete but helps confirm his identification. )>Probably Nr. 7)> (RG) -

Fig. 12. 
Closterium venus Kiitz. var. debegenica Cholnoky (1954, p. 293, fig. 105, 

106) . Long. 112, lat. 16 (7 x ), 150°. Our specimen, being relatively shorter 

than the type, with less pointed apices, fits CHOLXOKY's variety very well. 

It differs from STR0M's (1926, p . 194, 2:13) f. maior in its greater curvature 

and from var. apollonionis Croasdale (1965, p. 310, I: 18--20) in its broader 

apices. Nr. 4, 6, 7.- Fig. 3. 
Closterium sp. Long. 198, lat. 30 (6.6 X) , 125°, (or long 215, lat. 30 (7.2X), 

150° if the lower semicell is assumed to be immature. Fig. 2 shows a recon­

struction, bringing the cell to its presumed full size.) RG suggested )>Cl. malmei)> 

Borge, which, however, is broader with swollen apices and more costae. Ours 

has two costae in 10 ,am. If, as it appears, girdle bands are lacking this seems 
closest to Cl. pleurodermatttm West & West (1902, p. 1939, 18:12), differing 

in its straight ventral margin and more rounded apices. If girdle bands are 

present it might be a form of Cl. regulare Breb. , differing, however, in its 

greater curvature, fewer costae, and less angular apices. Nr. 7.- Fig. 1, 2. 

Pleurotaenium ovatum Nordst. var. tt~,midttm (ilfask.) G. S. West. Long. 

247, lat. 99 (2.s x ), lat . apic. c. 21. Nr. 7.- Fig. 13. 

Euastrum ansatum Ralfs. Long. 87, lat. 38 (2.a x ), ist. 11, lat. apic. 17- 18. 

Nr. 7.- Fig. 15. 
Euastrum attenuatwm Wolle var. brasiliense Gronblad (1945, p. 12, 3: 39) 

forma. Long. 52, lat. 35 (1. 5 X), ist. 12, lat. apic. 17. RG named this plant 

without comment; his figure is incomplete, but because of the closed sinus and 

relatively broad apical lobe it seems more appropriate to call it a forma. 

Nr. 6. - F ig. 30. 
Euastmm binale (Turp.) Ehrbg var. binale forma. Nr. 1. 

Euastrum binale (Turp.) Ehrbg var. binale f. gutwinskii Schmidle. Nr. 7. 

Euastrum binale (Turp.) Ehrbg var. juvae Croasd. var. nova. r. 7. - Fig. 

28 (Holotype) . 

Cellula parva compressaque, omni angulo late rotundato, la teribus profundius con­

cavis, isthmus latus, apex incisionem non profnndam atque granulam submarginalem 

parvam utroque in incisionis latere habens. Long. 12.5, !at. 10.5 {1.19 x ) ist. 5, !at. apic. 

9.5. 

Cells small and compressed, with all angles broadly rounded and sides 

rather deeply concave, isthmus broad, apex with a shallow incision with a 
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small submarginal granule on either side. Named in horror of its collector, 

Professor l\likko Juva. RG also suggested that this might be a form of E. an­
golense (West & West) Krieg., which, however, is larger, relatively longer, 
and has its apical angles projected upward, effecting quite a different shape 
to the semicell . 

E1,astrum denticulatum (Kirchn. ) Gay. Nr. 1, 4, 5. 

Euastrum denticulatum (Kirchn.) Gay forma. A rather small form with 
reduced granulation. Long. 16-18, lat. 13-14 (i.2s-1.2s x ), ist . 4-5, lat. 
lob. apic. 9-11. Nr. 1, 4, 5, 7. -Fig. 27. 

Euastrum divergens J osh. var. ornatum (Borge) Schmidle. Long. 64, lat. 
55 ssp. (1.16 X), ist. 14, lat. lob . pol. 21. A large, ornate form. Nr. 7. - Fig. 

34, 136. 
Euastrum divergens J osh. var. rhodesiense Rich forma . A form with the 

basal lobe more developed, as in var. ornatum. Long. 52, lat. ssp 48-55, ist. 
12-15, lat. lob. pol. 12-20. Nr. 5. -Fig. 35. 

Euastrum dubium Nag. Nr. 7. 
Euastrum elegans (Breb.) Kiitz. var. elegans forma. Nr. 7. 
Euastrum elegans (Breb. ) Ktitz. var. compactum (Wolle) Krieg. forma miri­

jorrne Croasd. forma nova. Nr. 5, 7.- Fig. 25 (Holotype, from Nr. 5). 
Forma ornamentationem centralen1 asymmetricam praebens. Long. 26-2?, !at. 

19-20 (1.35-1.42 x }, ist. 4.5-6 . 

A form differing from WOLLE's original (E. compactum Wolle 1884, p. 107, 
27: 28, 29) and the figure ginn by KRIEGER (1937, 82: 1, 2), in the flat base 

of the semicell, but very similar t o plants figured by various authors from the 
tropics, except that the central ornamentation is regularly asymmetrical in 
the manner of E. mirurn Behre (1956, p. 79, 9: 1). BOURRELLY & MAKGUI~ 

l1 952, p. 226, 30: 571 , 572) show a plant with a slight asymmetry. 
Euastrum evolut1'm ( ordst.) West & West var. glaziowii (Borges.) West & 

West f. ajricanum Bourrelly (1957, p . 1061, 3: 27, 28) . Long. 40-42, lat. 
32-34 ssp (1. 2 s-1. 2 5 x ), ist. 7. 5-8, lat. apic . 18-20. Our plants are some­
what more compressed than Bourrelly's form but otherwise resemble it very 
closely . RG suggested E.Jlamrnewm J osh., which, however, has a very differ­
ent polar lobe and a paired central ornamentation. Nr. 1, 7. - Fig. 17, 18. 

Euastrum evolutum (Nordst.) West & West var. integrius West & West. 
Long. 45-47, lat . 28-31 ssp (1. 5--1.6 X), ist. 7-9, lat. apic. 19-22. Nr. 4, 
7. - Fig. 19, 20. 

Euastrum hypochondroides \Vest & West forma. A more compact form 
with the lateral lobes thicker, more sloping, and slightly bilobulate, the 

isthmus broader, the polar lobe broader and shorter, and with subapical 
denticulation in one or t wo horizontal rows. Long. 44-48, lat. 38-40 (1. 2 X). 
ist. 12-14, lat. apic. 13-15. Nr. 7, - Fig. 36, 37. 
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Euastrum luetkemuelleri Duce!. var. carniolicum (Lutkem.) Krieg. forma. 
A form differing in smaller size and less flat base of the semicell. Long. 22. 5, 

lat. 14.5 (1. 6 X), ist. 4. 5. Nr . 7. -Fig. 29. 
Euastrum mononcylum (Nordst.) Racib. var. germanicum Schmidle ( = E. 

germanicum (Schmidle) Krieg.) Long. ssp 54-~7, lat. ssp 47-!18 (1. 12- 1.21 x ), 
ist. 12-13. RG (1960, p. 35) gives his reasons for preferring to retain the species 
E. mononcylum. Nr. 7 -Fig. 38, 39. 

Euastrum platycerum Reinsch var. eximium Gronbl. & Scott in GR6:-<BLAD, 
PROWSE & ScoTT (1958, p. 14, 4: 47-49) forma. A form differing in being 
more angular, in having a longer polar lobe and in having paired spines on 
the lower margin of the basal lobe. Long. ssp. 64, lat. ssp 55 (1. 16 X), ist. 13, 
lob. pol. long. ssp 17, lat. ssp 14. Nr. 7. - Fig. 41. 

Euastrum platycerum Reinsch var. obtusius Gronbl. & Croasd. var. nova 
Nr. 4, 5. -Fig. t10 (Holotype, from Nr. 5), 135. 

\·arietas differens ut lobi laterales crassiores et bilobulati, sinus linearis, onmino ina­

pertus, necnon ornamentatio centralis usque ad tres circulos granulorum praeben~. Long. 
ssp 53-55, lat. ssp 49-50 (1.1 x ), ist. 12, !at. pol. lob. 18-19. 

A variety differing in having its lateral lobes stouter and bilobulate, in 
having the sinus linear and closed throughout, and in having its central orna­
mentation showing up to three circles of granules. 

Euastrum praemorsum (Nordst.) Schmidle forma. Differing from the origi­
nal (E. rostratum v. praemorsum Nordst.) in being much smaller, relatively 
shorter, and showing a different facial ornamentation. Long. 50, lat. 35 (1 . 4 s X), 
ist . 9. This plant might nearly as well be considered a form of E. ~~mbonatum 
West & West, which was an early suggestion of RG, or of E. rostratum Ralfs, 
which is HC's preference. Perhaps these three species should never have been 
separated. Nr. 1. -Fig. 16. 

Euastrum pulcherrim~~m West & West var. ornatum Fritsch & Rich (1937, 
p. 171, fig . 7 C). Long. 40-45, lat. 27-30 (1.47-1.5s X), ist. 7-9, lat. apic. 
18-19. Our plants have less surface ornamentation than FRITSCH and RICH's, 
but agree well in general outline and smalJer size. Very similar to this plant 
is E. incertum Fritsch & Rich f. ·minus Compere (1967, p. 229, fig. 208). Nr. 
7. -Fig. 21, 22. 

Euastrum sibir·icum Boldt f. africanmn Gronbl. & Scott in GRO:-<BLAD, 
PROWSE & ScoTT (1958, p. 16, 2: 21-23). Long. 15, lat. 13. s, ist. 4. 5 . Our 
plant has its lobes somewhat less rounded and its ornamentation even more 
reduced. Nr. 7. -Fig. 26. 

Euastrum sinuosz~m Lenorm. Long. 60, lat. 33 (1. s X), ist. 10, lat. apic. 
max. 14-16, min. 12-13. In its relatively long polar lobe our plant some­
what resembles forms described by SKUJA (1949, p. 114, 24: 5, 7) from Burma, 
but seems to lack all pores. It also resembles var. dideltoides Krieger (1932, 
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p. 214 22: 2) from Sunda. RG also suggested )>E . ansatum Ehrbg b, but in 
outline the cell much more closely resembles E. sinuosum. Nr. 7. -Fig. 14. 

Euastrum spinulosum Delp. subsp. spinulosum var. burmense West & 
West. Long. 60, lat. 48 (1. 20 x ), ist. 14. Differs from type in the presence of 
two small lateral tumors bearing granules, at base of semicell. Nr. 6,- Fig. 46. 

Euastrum spinulosum Delp. subsp. ajricanum Nordst. var. ajricanum (1880, 
p. 9, 1: 16). Long. 86, lat. 82, ist. 22. 5 . Cell large, with notch at apex, rounded 
lobes and elaborate central ornamentation . KRIEGER (1937, p. 633) includes 
this with the species type, but HC agrees with the many authors who prefer 
to keep it separate. Jr. 7. - Fig. 42, 137. 

Euastrum spinulosum Delp. subsp. ajricanum Nordst. var. minus Nordstedt 
(1880, p. 9). Long. 49-60, lat. 43-52, (1.o-1.7X), ist. 11-14. Similar to 
var. africanum but smaller, with ornamentation somewhat reduced and 
apical notch sometimes less definite. r. 4, 5, 7. - Fig. 44- 45, 138. 

Euastrum truncatijorme G. S. West. Long. 48-49, lat. 35-36 (1. 36-

1. 3 7 X), ist. 7-9, apex 23-24. Very close to the type but at the large end of 
the size range and varying in ornamentation. Note the different position of 
the central pore in each of the three figures. Nr. 5, 6, 7. -Fig. 31-33. 

Euastmm umbonatum (West & West) Schmidle. Long. 51-59, !at. 29-35 
(1.os-1.7s X), ist. 8-13. Our plants agree quite well with Wests' original 
(E. rostratum Ralfs subsp. umbonatum West & West (1895, p. 51, 6: 16), 
particularly in the wide sinus between the two lateral lobes which later authors 
use to help separate it from E. praemorsum (Nordst.) Schmidle, although the 
WESTs do not mention this. For fig. 23 RG changed his identification from 
E. praemorsu.m to E. umbonatum, for fig. 24 he gave only the name E . prae­
morsum. HC believes that these are essentially the same plant and closer to 
E. umbonatum. Nr. 7. - Fig. 23, 24. 

Micrasterias decemdentata (Nag.) Arch. Long. 68, lat. ssp. 62, ist. 15, lat. 
lob. pol. ssp. 49. RG called this plant )>M. zeylanica)> Fritsch (1907, p. 246) , 
but it differs in having the lateral lobe divided, the extremity of each division 
being emarginate, and bearing two spines. Also the incision between the polar 
and lateral lobe is more open than in M. zeylanica . Nr. 5. Fig. 47. 

Micrasterias pinnatijida (Kutz.) Ralfs var. incudiformis West & West 
forma. A large form, much broader than long, with one spine on the polar 
lobe and two spines on the lateral lobes. Long. 68, lat. ssp 87, csp 91, ist. 14, 
lat. lob. pol. ssp. 67, csp. 70. This is very like a form shown by BOURRELLY 
(1957, p . 1065, 5: 43) from the French Sudan. r. 7. - Fig. 49. 

Micrasterias thomasiana Arch. r. 7. 
111icrasterias zeyla•Lica Fritsch forma. A form approaching M. decemdentata 
ag.) Arch. Long. 50, lat. ssp. 53, ist. 15, lat. lob. pol. 42. RG called this 
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plant >>111. zeylanica>> but it seems to fall midway between this and M. decem­
dentata, having 8 spines per semicell, rather than the 6 of M. zeylanica or the 
10 of M. decemdentata. The sinus openings are also intermediate. This plant 
closely resembles one from Uganda which RG called 11!. zeylanica and HC 
only reluctantly accepted (GRONBLAD, ScoTT & CROASDALE 1964, p. 16, 2: 
34) . Both plants might perhaps as well be classified as M. decmndentata var. 
upsaliensis Cleve in LuNDELL (1871, p. 16, 1: 7). Nr. 7.- Fig. 48. 

Cosmarium abbreviatum Racib. var. minus (G. S. West) Krieg. & Gerl. Nr. 7. 

Cosmarium angztlosum Breb. Long. 14, lat. 10, ist. 3. Nr. 7.- Fig. 85. 

Cosmarium askenasyi Schmidle forma. A large form. Long. 186, lat . 148 
(1.25 X), ist. 58. Nr. 7. - Fig. 62,139. 

Cosmarium beatum West & West (1895, p. 60, 7: 8) forma. Long. 36, lat . 
34, ist . 11-14, crass. including protuberances 16. A little larger and relatively 
broader than \VESTs' species, with a single median truncate protuberance, 
and a larger verruca at each basal angle. r. 5. - Fig. 91, 92. 

Cosmatium binum Nordst . Long. 52, lat. 39 (1.33 X), ist. 15. Nr. 7.­
Fig. 101. 

Cosmarium binum Nordst . forma. Long. 73, lat. 53 (1. 31 x ), ist. 20. Differs 
in having the vertical ridges smooth, also shown by CO:.uPERE (1967, p. 218, 
fig . 172) from Lake Chad, Africa, and in having the cell relatively long, also 
shown by LIND (1967, p. 373, 4: 4, 4a) from E. Africa. Nr. 5.- Fig. 102. 

Cosmarit-tm bioculatum Breb. Nr. 2. 
Cosmarium bituberculatztm Fritsch & Rich (1937, p. 181, 12: E, F). Long. 

36, lat. 33, ist . 10. Our plant is slightly smaller than FRITSCH& RICH's (43-
50 X 35-41), and shows the broadest part of the semi cell about in the middle, 
not slightly above it. It seems closer to this plant, however, than to RG's 
suggestion of C. pseudosulcatum Rich in Fritsch & Rich (I. c. p 194, 17 :A) 
which is also larger, relatively longer, has a slightly elongate isthmus and 
nodular thickening on t he wall at the isthmus ar,d at the lateral and upper 
angles. Nr. 5. -Fig. 87. 

Cosmarium blyttii Wille. Nr. 2, 5. 
Cosmarium capense De Toni var. nyassae Schrnidle (1902, p. 70, 2: 1) . Long. 

160, lat . 122 (1. 3 x), ist. c. 45. Our form differs from Schmidle's original only 
in the great er roundness of its semicells and very slight apical depression. Nr. 
4. - Fig. 60. 

Cosmarium capense De Toni var. nyassae Schmidle forma. Long. 163, lat. 
142 (1, 14 x ), ist . 50. Diff~ring in the many scattered pyrenoids. RG describes 
t he chloroplasts as >>4 parietal plates>>. Nr. 2. - Fig. 61. 

Cosmarium connatum Breb. var. cownatum. Long. 70, lat. 54 (1. 3 X), ist. 
42. >>I n vertical view oval>> (RG). It is regrettable that the chloroplast and wall 
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detail are not shown, but this is RG's determination, and seems correct. 

Nr. 5. - Fig. 83 . 
Cosmarimn connatum Breb. var. depressum In§nee-Marie (1956, p. 90, 

I: 9). Long. 41, lat. 34 (1. 2 X), ist . 25. Cells much smaller, with truncate apex. 
Our form is smaller even than IRt:~EE-l'vlARIE's which is given as 50-52 11m 

x ft4-45 ftm, ist 26-26. s ,urn . RG called this >> C. connatum f . cf. var. skujae, 

var. rotundatu?JI >>. Nr. 5. - Fig. 84, 144. 
Cosmarium conspersum Ralfs var. latum (Breb.) West & West . Nr. 7. 

Cosmarium contractum Kirchn. var. contractum forma. A form with two 
pyrenoids in each semicell. Long. 37, lat . 25, (1. 4 s X), ist . 10. Nr. 7. -Fig. 66. 

Cosmarium ?contractum Kirchn . var. cracoviense Raciborski (1885, p. 84, 
10: 10), Long. 32, !at. 24 (1.33 X), ist. 10. Without the end view identification 
is uncertain; our plant might possibly be a relatively long form of C. pseudo­

protuberans K:irchn. Nr. 7. -Fig. 67. 
Cosmarium contractum K:irchn. var. ellipsoideum (Elfv.) West & West . 

Nr. 7. 

Cosmari1un controversum W. West. Long. 96, lat. 70 (1. 31 X), :ist. 28. RG 
on his list of findings, says >>ad C. decoratum>> , on his drawing he says >>C. contro­

versum ( = C. decoratum?) >> HC agrees that the!:>~' t wo species are fundamentally 
similar, differing only in the triangular pits 0f C. decoratum West & West 
(1895, p. 61, 7: 21) which replace the small circular pores of C. controversum 

which RG shows in his drawing. Perhaps the t wo species should be combined, 
under the earlier name of C. controversum. Nr. 5. - Fig. 108. 

Cosmarium crucijentm De Bary (Peniu:m crucijerum (De Bary) Wittr.) 
Long. 19, lat. 11 (1.7 X), ist. 9. Nr. 4.- Fig. 52. 

Cosmarium cuc1-trbita Breb. forma. A form more t apered to a rounded apex, 
the sinus less notched. Long. 37, lat. 19, ist. 18. RG suggested also >>C. cucur­

bitinum Biss.>> which is possible, but this species is in general larger. Nr. 7. -

Fig. 50. 
Cosmarimn decoralttm West & West (1895, p. 61, 7: 21) forma. Long. 160, 

lat. 110, ist. 40. A form about t wice as large as the t ype, the setmcells more 
tapered t o a narrower apex, the granules more numerous and sharper. Nr. 7. 
-Fig. 103, 104. 

Cosmarium depressum (Nag.) Lund. var. minutum (Heimerl) Krieg. & Gerl. 
Long. 28, lat. 28, ist. 10, crass. 15. Nr. 7.- Fig. 72. 

Cosmari1tm dijjicile Liitkem. var. sublaeve Liitkem. forma. Long. 35, !at. 
29, ist. 6, with three horizontal rows of puncta across the face of the semicell. 
It differs in its slightly more tapered semicells and lack of apical wall thicken­
ing. RG suggested >>C. zonat1tm>> for the plant, and it seems to lie partway be­
t ween this and C. dijjicile. HC, however, believes that it differs more sharply 
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from C. zonatum because of its closed sinus, smaller size, less strongly tapered 
cells and fewer rows of puncta. Nr. 5. - Fig. 88. 

Cosmarium diplosporum (Lund.) Ltitkem. Long. 57, lat. 29 (2x), ist. 28. 
RG identified this plant with a >>(?)>> on his figure, without it on his list. The 
identification seems most probable, but "ithout details of wall and chloro­
plast one cannot be sure. Nr. 7. -Fig. 51. 

Cosmarium exiguum Arch. Long. 16. s, lat. 9 (1. 3 x ), ist. 4. Nr. 7.- Fig. 89. 
Cosmarium goniodes West & West. Nr. 7. 
Cosmarium granatum Breb. Of this extremely variable species two forms 

were found: (Fig. 73) long. 39, lat. 24 (l.s2x), ist. 9, and (Fig. 74) long. 41.s, 
lat . 30 (1.3s X), ist. 10. Both these were from Nr. 7, and RG also reported 
the species from Nr. 5.- Fig. 73, 74. 

Cosmarium hammeri Reinsch. Nr. 5, 6. 
Cosmarium hammeri Reinsch var. protuberans \Vest & West. Long. 28, 

lat. 20 (1.4X), ist. 8. RG called this C. subbinale Lag. var. abyssinicum Lag. 
f. minor Schmidle>>, which KruEGER & GERLOFF (1962, p. 104), have appro­
priately, made a synonym of C. hammeri var. protuberans. Unfortunately RG 
did not show the end view of the semicell, or pyrenoids, but the general out­
line, relatively greater length, and smaller size match very well with the figure 
in WEST & WEST (Monograph II , 62: 24). Nr. >>probably>> (RG) 7. -Fig. 68. 

Cosmarium hammeri Reinsch var. schmidlei Gronbl. & Scott in GRO=-<"BLAD, 
PROWSE & Sco'rT (1958, p. 27, 13: 163-165). r. 7. 

Cosmarium hellbergii Gronbl. & Croasd. sp. nov. Nr. 5, 7. Fig. 105-107 
(107 = Holotype, from Nr. 5). 

Semicellulae pyramidales, parte latissima ad basim ipsam, marginibus superioribus 
concavis; sinus linearis inapertusque per omnem aut maiorem partem longitudinis; apex 
rectus aut paululum undulatus. Semicellulae nodulum magnum in extremitate inferiori­
exteriore, et 6-8 granula magna rotunda in superficie, 4 late dispersa trans partem in­
feriorem semicellulae atque 2-4 in ordine aut arcu horizontali trans partem superiorem, 
habentes. Semicellulae a l atere visae angulariter circulares, in margine granulum ordinis 
superioris inferiorisque, atque nodulum basalem magnum superisthrnialem praebentes . 
Chloroplastus ignotus. Long. 37-42, lat. 36-40, ist. 11 - 12. 5, crass. c. 22. 

Nomen huius speciei clar. Dr. J. H. Hellberg, qui anno 1960 partem magnam materiae 
in hac publicatione descriptae legit, honorat . 

Semicells pyramidal with the broadest part at the very base aM.d with 
concave upper margins; sinus linear and closed through all or most of its length; 
apex straight of slightly undulate . Semicells \\'ith large nodule at the lower 
outer extremity, and with 6-8 large round granules on the face: 4 widely­
spaced in a horizontal row or arc across the upper part. Semicell in side view 
angularly circular, showing on the margin a granule from the upper and lower 
rows, and above the isthmus the large basal nodule. Chloroplast unknown. 
The species belongs probably to the C. retusum Perty group, coming closest 
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to C. subdistichum Raciborski (1892, p. 376, I: 29), and to C. warmingii B0r­
gesen (1890, p. 946, 4: 34). But see also Xanthidium heimii Bourrelly (1961, 
p. 339, 18: 5-7). 

Cosmarium humile (Gay) Nordst. Nr. 6. 
Cosmarium impressulum Elfv. r. 7. 

Cosmarium kjellmanii Wille var. ornatum Wille. Long. 23, lat. 22, ist. 7. 
- Fig . 100, 145. 

Cosmarium laeve Rabenh. Long. 17.;-18, lat. 12- 12.6 (1.4-i.s x ), ist. 
3. s-5. Nr. 7. - Fig. 90 . 

Cosmarium lundellii Delp. var. lundellii forma . A small form, apparently 
scrobiculate or punctate in the central area. Long. 47, lat . 50, ist. 28. RG 
suggested for this )>C . perforatum Lund.>>, which implies that the central pores 
that he shows are scrobiculations. HC does not believe his plant is C. perfora­
tum, which is typically of a very different shape, being angular, with wide 
open sinus, and is also much larger. r. 5.- Fig . 54. 

Cosmarium lundellii Delp. var. corruptum (Turn. ) West & West. Long. 
59, !at. 48 (1. 2 2 X) , ist. 25. RG did not name this plant. It resembles somewhat 
C. pachydermum Lund. var. indicum Iyengar & Vimala Bai, but in outline our 
plant more closely resembles C. lundellii, and its puncta are closer, and very 
prominent at the margin. Nr. 5. - Fig. 55. 

Cosmarium margaritatum (Lund. ) Roy & Biss. Long. 88, !at. 64 (1. 3 i x ), 
ist. 22 . Our plant differs from the t ype as shown by the WESTs (Monograph 
IV, pp: 8, 10) and other authors, in being relatively longer and in having the 
sides of the semicell straight from rather square basal angles. Nr. 2 - Fig. 
111. 

Cosmarium medioscrobiculatum W. West var. inflatum Printz (1915, p. 
18,2:17, 18). Long. 68-70, lat. 59-61 (1.rr-1. 18X), ist. 38--40. In size 
shape and ornamentation our plants seem very similar to this variety. RG 
suggest ed war. egranulatum Gutw. forma in BOURRELLY & MANGUIK (1949, 
p. 187, 4: 46))>. Nr. 7. - Fig. 63, 64. 

Cosmarium meneghinii Breb. Tr. 5. 
Cosmarium ?monodii Bourrelly t1957, p. 1071, 10: 88). Long. 114, lat. csp 

99, ist. 34. RG named this plant, "·ith apparently some question in his mind. 
His sketch does not show the fine and coarse scrobiculations which partially 
characterize the species, but this feature is shown in the photo (Fig. 141). 

r. 1, 7. - Fig. 65, 141. 
Cosmarium norimbergense Reinsch. Nr. 7. 
Cosmarium novae-semliae \\ ille. Nr. 5. 
Cosmarium obsoletnm (Hantzsch) Reinsch. Long. 49, lat. 55, ist. 32. Nr. 7. 

- Fig. 53. 
CosmariU1n oblt~satmn Schmidle var. obtusatum. Nr. 7. 
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Cosmarium obtusatum Schmidle var. t~ndulatum Fritsch & Rich (1937, p. 
190, 14: A, B). Long. 44, lat. 38 (1.16 X), ist. 13. Lateral margins with only 
5-6 undulations, apex also undulate. Nr. 7. -Fig. 80. 

Cosmarium pachydermum Lund. var. pachydermum. Long. 76, lat. 58 (1. a X), 
ist. 25. Nr. 7.- Fig. 58. 

Cosmari~tm pachydermum Lund. ,-ar. indicum Iyeng. & Vimala Bai. Long. 
66, lat. 53 (1. 2 5 x ), ist. 20. RG does not show punctation, which in this variety 
is fine and sparse, but the size, shape and proportions of the cell agree very 
well. For this plant RG suggested )> C. subcucumis)> Schmidle, which, however, 
is relatively longer. Nr. 4. -Fig. 59. 

Cosmarium phaseolus Bn§b. var. minus (Boldt) Krieg. & Gerl. Long. 22. 2, 

lat. 21. o, ist. 6, crass. 13. The face view is not as good for C. phaseolus as the 
end view. RG suggested ))C. tu.midum?)> Lund., which is, however, a larger 
and thicker plant. Nr. 7. - Fig. 41a. 

Cosmarium platydesmium (Nordst.) Nordst. & Schrnidle. Long. 49. lat. 42, 
ist . 22, wall scrobiculate. RG said )>cf. C. platydesmium in SKUJA - Burma)> 
(SKUJA, H . 1949, p. 134, 29: 1, 2). Nr. 4- Fig. 79, 143. 

Cosmarium pseudamoenum Wille. Nr. 7. 
Cosmarium pseudobroomei Wolle var. pseudobroomei. Long. 38, lat. 39, 

ist. 13. Semicells rectangular with large granules in c. 14 vertical and also 
decussate rows; end view sho·wing no median protuberance. Nr. 7. - Fig. 
109, 146. 

Cosmarium pseudobroomei Wolle var. compressum G. S. West (1907, p. 
123, 7: 11). Long 27, lat. 28, ist. 12. Granules quite regularly arranged in 10 
vertical rows of 4 granules each, 18-20 granules around the margin. Our 
plant agrees very well with WEsT's except for its slightly smaller size and 
fewer, more regularly arranged granules. r. 5. - Fig. 110. 

Cosmarium pseudoconnatum Nordst . Long. 66, lat. 47 (1.4 X), ist. 38. Our 
plant is a little larger than the size given in WEST & WEST (Monograph III, 
p. 27), but even larger ones have been reported from the Sudan by GRONDLAD, 
PROWSE & ScoTT (1958, p. 31), and from Indonesia by SCOTT & PRESCOTT 
(1961, p. 66, 25: 4) . The figure regrettably shows no details of chloroplast 
and wall structure, but the identification is RG's and seems plausible. Nr. 7. 
-Fig. 86. 

Cosmarium pseudonitidultlm Nordst. var. angustissimz'm Gronbl. in GRO)I­
BLAD, ScoTT&CRoASDALE (1964, p. 22,4:63, 64). Long. 46, lat. 39 (1.ls X), 
ist. 19. Cells a little smaller than the type and without thickening of the wall 
at the apex. Nr. 5. - Fig. 78. 

Cosmarium pseudoretusiforme Gronblad (1921, p. 35, 7: 21-23). KiuEGER & 
GERLOFF (1965, p. 227) have changed the name of this plant to C. geometri­
.cum West & West var. retztsijorme (Gronbl.) Krieg. & Gerl. HC believes that 
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GRONBLAD's species should be retained, since it has a very different sinus and 

end view. Nr. 7. 
Cosmarium pseudoretusum Ducel. var. africanum (Fritsch) Krieg. & Gerl. 

(C. hammeri Reinsch var. ajricanum Fritsch). Long. 25-31, lat. 19-26.5 
(1. 1-i. a 1 X), ist. 7-9. Some of our plants are slightly larger than var. ajri­
canum, and some are shown with two pyrenoids (Fig. 69), although one pyre­
noid is typical for this species. Nr. 4, 7. -Fig. 69-71, 142. 

Cosmarium punctulatum Breb. var. seriatum Krieger (1932, p. 183, 12: 11) 

forma. Long. 16. 5, lat. 19, ist. 7. Our form differs from KRIEGER's form from 
the Sunda in the semicells being relatively broader and more pyramidal, 
and in there being more space between the three median rows of granules 
and the intramarginal granules. Other varieties and forms of C. punctulatum 

have been figured in the literature but none of this small size. RG did not 
suggest a name for this plant. Nr. 7.- Fig. 97. 

Cosmarium quinarium Lund. forma. Long. 31, lat. 27 (1.15 X), ist. 9. 
A small form, apparently lacking puncta between the large central granules. 

Nr. 7. -Fig. 97. 
Cosmarium regnellii Wille. Nr. 7. 
Cosmarium speciosum Lund. Nr. 6. 
Cosmarium striolatum (Nag.) Arch. var. nordstedtii (Mobius) Krieger (1932, 

p. 186, 12: 2). Long. 83-94, lat. 52-57 (1. ~1. 6 5 X) , ist. 40----45; with 21-
26 granules on the margin of the semicell. Nr. 5, 7.- Fig. 112, 113. 

Cosmarium subauriculatum West & West (1895, p. 55, 6: 31) var. subauri­
culatum. Long. 49-52, lat. 47-53, ist. 30-35. RG also suggested »C. mono­

dii Bourr.>> for one of these plants, but C. monodii is more than twice as large, 
with an open sinus. Nr. 2, 7. -Fig. 56. 

Cosmarium subauriculatum West & West var. bogoriense (Bern.) Bourrelly 
(in BOURRELLY & MANGUIN 1949, p. 186, 4: 48, 49). Long. 47-51, lat. 48-50, 

ist. 32. Although the type has three teeth at the base of each lateral margin 
SKUJA (1949, p. 118, 25: 7, 8) shows a form like ours with only two. In the 
type the wall is widely punctate or scrobiculate which RG's sketch does not 
show (but the photograph does) . Nr. 4, 7. -Fig. 57, 140. 

Cosmarium subcostatum Nordst. var. beckii (Gutw.) West & West. Nr. 5. 
Cosmarit'm subprotumidum Nordst. var. gregori (Roy & Biss.) West & Wes;t. 

Nr. 7. 
Cosmarium subspeciosum Nordst. var. validius Nordst. Nr. 7. 
Cosmarium subtumidum Nordst. var. borgei Krieg. & Gerl. forma. Long. 

28-30, lat. 22.5-24 (1. 2 4-1.2 5 X), ist. 7-8. 5, crass. c. 17. This plant seems 
closest to var. borgei in its rounded apex and rather thick end view, but it 

resembles the type in its more pyramidal semicells. RG did not suggest a 
name. Nr. 4, 6. -Fig. 75, 76. 

2 
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Cosmarium subtumidum Nordst. var. minor Stmm (1920, p. 136, 2: 4a, 4b, 

14) . Long. 17, lat. 12.5 (i. sex) , ist. 5. Our plant is relatively a little longer 

than STR0M's and a little smaller, but otherwise fits quite well. HC does not 

agree with KRIEGER & GERLOFF (1962, p. 25) in their placing of this under 
C. depressum (Nag.) Lund. var. planctonicum Reverdin. The latter is relatively 

much shorter, with a truncate apex. RG suggested >>C. granat1tm Breb. forma>> 
and C.laeve Rabenh.>> Nr. 7. - Fig. 77. 

Cosmarium taxichondrum Lund. var. hay naldii (Schaarschm.) Raciborski 

(1890, p. 88, I: 15) forma. Long. 26, lat. 27, ist. 9, crass. c. 15. Our form differs 

in the more dentate lateral margin. Except for the presence of three (not two) 

larger verrucae in the upper middle face of the semicell, and the closed isthmus, 

our form closely resembles var. ambadiense Gronbl. & Scott in GRONBLAD, 

PROWSE & SCOTT (1958, p. 33, 14: 191-193) which BOURRELLY (1961 , p. 345) 

says should belong to the species C. pseudotaxichondrum Nordst . (1877, p. 

20, 2: 5). LrND (1967, p. 367, 6: 10, 10a) shows a form very like ours, but 

smaller, and with the warts more pointed. Nr. 7.- Fig. 93. 
Cosmarium taxichondrum Lund. var. ocellatum Schmidle (1898, p. 29, 2: 

5, 19) forma. Long. 45, lat. 37 (1. 2 x ) ist. 10. A larger form with fewer verrucae 
and puncta. For this plant RG said >>cl. C. wellheimii Schmidle 1898, 2: 25>>, 

but HC thinks that because of the shape of the semicell it resembles more 

closely C. taxichondrum var. ocellatum. It is possible that some granules and 

ocelli were obscured by the chloroplast. However, HC agrees with ScHMIDLE 

(1898, p . 30) that this probably should be a separate species rather than a 
variety of C. taxichondrum. Nr. 7. - Fig. 94. 

Cosmarium tenue Arch. Nr. 2. 
Cosmarium trachypleurum Lund. var. spinosum West & West (1895, p. 

66, 7: 17) >>forma 1». Long. 42--46, lat. 42--44, ist. 13- 14. A form with 9 

central granules, with puncta between them, and 7 

margin. Nr. 7. - Fig. 95. 
sharp granules on each 

Cosmarium trachyple1tmm Lund. var. spi1ws1tm West & West >>forma 2>>. 

Long. 42, lat. ssp 38, ist. 15. Differs in having the face of the semicell orna­

mented with sharp granules, uniform in size and rather evenly distributed 

in about 10 vertical and 5 horizontal rows. In addition there is one larger 
supraisthmial granule. WEsT's variety, as well as typical C. trachypleurwn, 

have normally a central ornamentation of larger flat granules. However, this 

was RG's choice, and ScoTT & PRESCOTT (195 , p. 52, 13: 12) and THOMA.SSON 
(1960, p. 18, 7: 24) show forms somewhat like ours. There seems to be no other 

species into which it fits better, and HC hesitates to create a new species from 

a single face view. Nr. 5. - Fig. 96. 
Cosmarium ?venust1tm (Breb.) Arch. var. excavatum (Eichl. & Gutw.) 

West & West forma. Long. 22, lat. 14. 5 (1. s X) , ist. 9. A small form with one 
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extra undulation on each side. RG seemed sure of this identification. RC 
doubts it because of the extra undulation. Except for the rounded upper 
angles it looks more like Euastrum elobatum (Lund .) Roy & Biss. ScoTT & 

PRESCOTT (1961, p. 26, 14: 1) named a var. oculatum of this species with an 
ocellus like ours, but the outline of their plant is quite different, being more 
like var. simplex Krieger. \Vithout an end view a sure determination is im­
possible . Nr. 5. - Fig. 81. 

Cosmarium ?venustum (Breb.) Arch. var. minus (Wille) Krieg. & Gerl. 
Long. 21. 5, !at. 15 (1. 4 3 X), ist . 4. Without an end view this cannot be iden­
tified surely. RG commented: )>cf Euastrum dnbium v . tritum West & West ? f 
Cosmariumh To RC it has more the appearance of a Cosmarium than a 
Euastrum and seems in face view very like C. cambricum Cooke & Wills f. 
minor Turner (1892, p. 70, 10: 15) which KRIEGER & GERLOFF (1965, p. 201) 
include under C. venustmn var. minus. Nr. 5. - Fig. 82. 

Cosmarium vitiosum Scott & Gri:inblad (1957, p. 24, 9: 1-3) . Long. 32, 
!at. 27, ist. 9. Out plant is a little smaller than the t ype, but otherwise it agrees 
very well. Nr. 7. - Fig. 99. 

Cosmarium spp. Nr. 3, 5, 7. 

Xanthidium concinnum Arch. var. boldtianum \V. West forma. Long. 10. s, 
!at. ssp 11. s, csp 16, ist. 3. 1. Our plant falls about midway between the species 
and var. boldtianum. It differs from the species in its larger size and longer 
lat eral angles; it differs from var. boldtianum in the presence of a single minute 
spine at the apical angle. Nr. 7. - Fig.115. 

Arthrodesmus raljsii W. West var. brebissonii (Racib. ) G. 111. Smith (1924, 
p. 130, 85: 14-16). Long. 33, !at . ssp. 30-35, csp 72-76, ist. 7-8, spines 
14-26. Out plants are a little large. This is RG's name, but he added )>Stauro­
desmus glaber var. limnophilus sec. TEILING)> (1967, p. 559, 14: 7-14), which 
seems also correct for the followers of TEILD\G, of which RC is one. 

Sta~trastrum altemans Breb. Long. 29, !at . 32-33, ist. 11. 5. Nr. 7.- Fig. 
118. 

Staurastrum crenulatwn ()Tag. ) Delp. ))forma KRIEGER, 1932)> (RG). Nr. 7. 
Staurastrum cyclacanthum West & West (1902, p. 189, 22: 18) var. ajrica­

num Croasd. var. nova Nr. 7. - Fig. 132 (Rolot ype). 
Yarieta~ a specie differens ut verrucae anuli apicalis m agis irregulares elaborataeque, 

magna ex parte emarginatae, binae ternaeye; necnon vern1eae ad originem processuum 
parvae emarginataeque, a vertice visae marginales; necnon nodus ad basim semicellulae 
o rdine ru interruptum 6 spinarum bre\"ium, non granulorum, ab isthmo visae aspectu 
propriae; omn i pa ri spinarum contra corpus non processum semicellulae late disposito, 
fe rt ; necnon paucae spinae granulave infra omnem processum adsunt; necnon verrucae 
apieales supra processum non extendunt; postrema processus relative breviores, cellula 
1. 5 non 1.7 5 latiore quam longa. 
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A variety differing from the species in that the verrucae of the apical 
ring are more irregular and elaborate, mostly emarginate, in units of 2 or 3; 

and the verrucae at the origin of the processes are small, emarginate, marginal 
in vertical view, and the node at the base of the semicell bears an interrupted 
series of 6 short spines, not granules, which gives a unique appearance in the 
isthmial view, each widely spaced pair of spines being opposite the body (not 
process) of the semicell; there are also a few spines or granules below each 
process; and the apical verrucae do not extend out onto the process; and 
finally , the processes are relatively shorter, the cell being 1. 5 not 1. 7 5 times 
as broad as long. The closest relative is probably S. florifemm West & West 
(1896, p. 267, 18: 1) from which it differs in its converging processes which 
are spinose also on the lower surface and end in 4 (not 3) spines, and have 
marginal verrucae at their origin. For discussion of these species see THOMAS­
SON (1960, p. 26). 

Staurastrum dejectum Breb. var. patens ordst. r. 7. 

Staurastrum dickiei Ralfs var. rhomboideum West & West. Long. 25, lat. 
ssp 27, csp 35, ist. 8. A little small but very characteristic in shape, with the 
straight lower margins and with the evenly convex apical margin of the semi­
cell merging into the converging spines. Nr. 7. -Fig. 1'16. 

Staurastrum dilatatum Ehrbg var. dilatatum. r. 5. 

Staurastrum dilatatum Ehrbg var. hibernicum West & West r. 6. 

Staurastrum diptilium Nordst. var. mossambicum (Sc.hmidle) Gronbl. & 

Scott in GRONBLAD, PROWSE & SCOTT (1958, p. 39, 20: 290-292). Long. ssp 
11 , csp 19, lat. ssp 13, csp 19, ist. 8. This is RG's determination. He adds that 
his figure is poor and that his plant is tilted. Nr. 5, 6. -Fig. 122. 

Staurastrum disputatum West & West var. sinense (Liitkem.) West & West. 
Nr. 7. 

Staurastrum floriferum West & West (1896, p. 267 , 18: 1). r. 2. 
Staurastrum floriferum West & vVest forma. r. 7. 
Staurastrum furcatum (Ehrbg) Breb. forma richae Croasd. forma nova 

(including S.furcatum forma in Rich (1932, p. 175, 11: A-C)) . Nr. 7.- Fig. 

133 (Holotype). 

Omnes processus crassi atque late bifurcati; necnon una spina deorsum versa supra 
isthmum sub omnem processum lateralem adest . Long. ssp 22- 28, csp 42, lat. ssp 18-

23, csp 26- 40, ist. 8-13. 

Processes all stout and widely bifurcate, with one additional downwardly 
directed spine above the isthmus under eac.h lateral process. Our plant is so 
similar to the one shown by RICH (1. c.) from S. Africa, that it seems that 
the two could best be united into one form. Two other forms are known show­
ing this extra spine: one from ewfoundland >>S.furcatum var.?>> (TAYLOR 
1935, p. 191 , 36: 11) with slender not wholly hollow processes, with a single 
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spine; and one from Japan: 5.furcatum var. iyaense Hinode (1962, p. 35, 
3: 98, 99) with two spines. 

5taurastrum gracile Ralfs (>>small» RG). Nr. 5. 
5taurastrum gracile Ralfs forma (ad var. nanum Wille accedens). Long 28, 

!at. csp 38, ist. 8. For this plant RG suggested >>5. margaritaceum (Ehrbg) 
Menegh. cf. GRbr-TELAD (1956, p. 32, fig. 145-147, 152-159)>>. HC does not 
believe that this African form, and also most of RG's 1956 forms belong to 
5. margaritaceum because the cells are considerable broader than long, the 
processes are too slender, and the body of the cell is apparently unornamented. 
5. gracile is a much over-loaded species, but still seems more appropriate for 
this form than 5. margaritaceum. Nr. 1. -Fig. 131. 

5taurastrum hexacerum (Ehrbg) Wittr. Nr. 5. 
5taurastrum inflexum Bn~b. Nr. 3. 
5taurastrum laeve Ralfs. N r. 7. 
5taurastrum laeve Ralfs forma. Long. ssp 20, csp 23, lat. ssp 15, csp 24, 

ist. 9. 5. A form differing in the semicells having more erect sides and being 
provided with a supraisthmial spine; in vertical view it differs in the body 
wall being convex between the paired spines. Unfortunately in RG's sketches 
the face- and vertical views do not wholly agree. He called this plant >>5. sp. 
ad 5. contectum Turner». It might also be compared to 5 . engleri Schmidle 
(1898, p. 56, 4: 13) from Africa, which could probably be included in 5. laeve. 
Nr. 7 - Fig. 121. 

5taurastrum lapponicum Gronblad (1927, p. 29, 2: 106. 107). Long. 31, 
lat. 33, ist . 12. r. 5. - Fig. 119. 

5taurastrum leptocladum ordst. var. cornutum Wille. Nr. 5, 7. 
5taurastrum manfeldtii Delp. Long. 38, lat. cpr 60. ist. 9. RG's figure is 

not very complete, and he did not attempt to name this plant, but the com­
bination of the body walls of the semicell being parallel in the lower portion, 
with a cluster of granules below each process, and the processes being rela­
tively short, horizontal and strongly ornaruented points to this species. Nr. 
4, - Fig. 125. 

5taurastrum mucronatum Ralfs . Nr. 7. 
5taurastrum orbiculare Ralfs var. depressum Ray & Biss. Nr. 5, 7. 
5taurastrum orbiculare Ralfs var. hibernicum West & West. Nr. 7. 
5taurastrum polymorphum Breb. var . polymorphum. Long. 24-26, lat. cpr 

27-36, ist. 9- 10. RG suggested for one plant (Fig. 127) >>S. asterias Nygaard>> 
(1926, p. 232, 6: 62), from which it differs, however, in the lack of the char­
acteristic verrucae at the origin of the processes, in the presence of spines at 
the ends of the processes, and in the smaller size. He also said >>cf 5. hexace­
rum (Ehrbg) Wittr . f. pentagona Krieger (1932, p. 201. 16: 18)>> from which 
it differs in the face view which in our plant shows some slight differentiation 
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into body and processes. For the plant figured in fig. 128 he suggested >>5. mar­
garitaceum (Ehrbg) 1\Ienegh.?>>, but HC believes that our plant does not belong 
here because of its greater relative breadth. Nr. 4, 7. -Fig. 127, 128. 

5taurastrum polymorphum Breb. var. cinctum ::\Iessikommer (1963, p. 67, 
2: 39). Long. 29-31, lat. cpr 36-42, ist. 10-11, 6-7 angular in vertical 
view. For the plant shown in Fig. 130 RG suggested >>5. asterias ygaard ex 
KRIEGER (1932, p. 193) >> and he added: >>cf also 5. S'ubgemmulatum West & 
West 1895, p. 76>>. For the plant shown in Fig. 129 he suggested >>5. asterias 

ygaard (1926, p. 232)>>. HC believes that these plants are not 5. asterias be­
cause they lack the diagnostic features of the verrucae at the origin of the pro­
cesses and the lack of terminal spines. Also our plants show a supraisthmial 
circle of granules, not present in NYGGARD's plant. From 5. st~bgemrnulattmt 
our plant differs also in the spinose ends of the processes and in the presence 
of a circle of granules above the isthmus. In appearance it is closest to l\IESSI­
KOMMER's fig . (Le.) but it is somewhat larger, with more processes. Nr. 5, 7. 
- Fig. 129, 130. 

5tamastrum pseudotetracemm ( ordst.) West & West. Long. spr 17-19, 
lat. spr 16-17, cpr 23-2 , ist. 8. Nr. 7.- Fig. 123, 124. 

5taurastrum quadrangulare Breb. var. contectum (Turn.) Gri:inblad ('1945, 
p. 29, 12: 255). Long. 22, lat. ssp 22, csp 30. ist. . Our plant seems closest to 
5. qt~adrangulare var. armatwrn West & West (1 96, p. 257, 16: 18) which 
THOMASSON (1963, p. 118) fittingly suggests should be included in this variety. 
Nr. 7. - Fig. 120. 

5taurastrum quadricomutum Roy & Biss. Nr. 1, 6. 7. 
5taurastrum renardii Reinsch. Nr. 6. 
5taurastrum tugulost~m Breb. Nr. 6. 
5taurastrum setigerum Cl eve. r. 7. 
5taurastrum subavicula \Vest & \Vest. r. 7. 
5taurastrum tetracerum Ralfs . r. 5. 
5taurastrum tohopekaligense Wolle Yar. trifurcatum \Vest & West. Nr. 7. 
5taurastrum tumidum Breb. var. bipapillatmn Croasd. var. nova. Nr. 7. -

Fig. 117 (Holotype). 

\'arietas a specie differens ut multo minor, et papillae ad omnem angulum non singu­
lae sed binae. Long. ?0, !at. ssp 60, csp 64, ist . 39, semicellula a vertice visa triangularis. 

Differing from the type in being much smaller and in having paired (not 
single) papillae at each angle. RG suggested >>5. prainii West & Wesb> (1907, 
p. 212, 16: 10), and the size is closer, but its shape is quite different, with its 
narrow isthmus and linear sinus. 

5taurastrum sp. Long. 26, lat. cpr 30-34, i t. . Our plant is probably 
the same as 5 . disputatmn West & West yar. annulatt{m Rich (1939, p. 12, 3: 
A, B), which, however, HC feels is not a 5. disputatum because the processes 
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are too distinct, and are truncate with small apical spines, and also there are 
apical verrucae. Perhaps a separate species could be made out of these, but 
RICH does not give dimensions and RG's figure is not clear in all its details. 
Nr. 7. - Fig. 126. 

Sphaerozosma granulatum Roy & Biss. Nr. 7. 

Onychonema jilijorme (Ehrbg) Roy & Biss. Nr. 7. -Fig. 134. 
Onychonema laeve Nordst. var. laeve. Nr. 5. 
Onychonema laeve Nordst. var. micracanthum Nordst. Nr. 7. 

Spondylosium planum (Wolle) West & West. Nr. 5. 

Hyalotheca dissiliens (Sm. ) Breb. var. dissiliens >>forma minon> RG (lat. 
19). Nr. 7. 

Hyalotheca dissiliens (Sm.) Breb. var. hians Wolle. Nr. 7. 
Hyalotheca dissiliens (Sm.) Breb. var. tatrica Racib. (>>lat. 18>> RG). Nr. 7. 
Hyalotheca mucosa (l\Iert .) Ehrbg (>>minon> RG). Nr. 5. 

Desmidium baileyi (Ralfs) Nordstedt (1880, p . 4). Nr. 7. 
Desmidium coarctatum Nordst. Nr. 7. 

Other Algae 

Ankistrodesmus Jalcatus (Corda) Ralfs- Nr . 1, 2. 
Bulbochaete sp. - Nr. 7. 
Chroococcus sp.- Nr. 7. 
Coelastrum cambricum Arch.- Nr. 7. 
Coelastrum microporum Nag. - Nr. 5. 
Kirchneriella lunaris (Kirchn.) :\Iob. - r. 7. 
Mougeotia sp.- Nr. 7. 
Nephrocytium agardhianum ag. - Nr. 7. 
Oedogonium sp.- Nr. 7. 
Oocystis solitaria Wittr.- Nr. 7. 
Pediastrum boryanum (Turp.) J\Ienegh.- Nr. 5, 7. 
Pediastrum simplex 1\Ieyen.- Nr. 7. 
Pediastrum tetras (Ehrbg) Ralfs. - Nr. 7. 
Scenedesmus acutijormis Schroeder. - Nr. 1, 2. 
Scenedesmus arcuatus Lemm.- Nr. 7. 
Scenedesmus arcuatus Lemm. var. platydiscus G. M. Smith.- Nr. 7. 
Scenedesmus armatus (Chod.) G. M. Smith.- Nr. 5, 7. 
Scenedesmus brasiliensis Bohlin. - Nr. 2. 5, 7. 
Scenedesmus dimorphus (Turp. ) Kiitz.- Nr. 5, 7. 
Scenedesmus quadricauda (Turp.) Breb. - Nr. 1, !1. 

Sorastrum americanum (Bohlin) Schmidle.- Nr. 7. 
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Spirogyra sp.- Nr. 7. 

Trachelomonas australica (Playf.) Defl. - r. 7. 
Trachelomonas baciUifera Play£. var. ovalis Playf.- Nr. 7. 

Trachelomonas cylindrica Ehrbg. - Nr. 7. 

Trachelomonas lemmermannii \Volosz. - Nr. 7. 
Trachelomonas sydneyensis Playf. - r. 7. 
Trachelomonas volvocina Ehrbg. - Nr. 7. 
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·J , 2. Closterium sp. X 350 . 
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malinvernianum De Kot. X 100. 
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gracile Breb. x 625. 
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wnbonatwn (\Vest & West) Schmidle X 800. 
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sibiricum Boldt f. africanum GrOnbl. & Scott x 12/5. 
denticttlalum (Kirchn.) Gay forma X 275. 
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28 . Euastrum binale (Turp.) Ehrbg var. juvae Croasd. var. nova X 800. 
29. luetkemuelleri Duce!. var. carniolicum (Liitkem. ) Krieg. forma 

X 1275 . 
30. attenuatum \Volle var. brasiliense Gronbl. form a x 800 . 

27 

Fig. 31 -33. 
34. 
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Euastrum tnmcatiforme G. S. West X 800. 
divergens J osh . var. ornatum (Borge) Schmidle X 800. 
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Fig. 

35. 
36 , 37. 
38, 39. 

40. 

~ var. rhodesiense Rich forma X 800. 
hypochondrioides West & West forma X 800. 
mononcylum (1\ordst .) R acib. var. germanicum Schmidle X 800. 
platycerum R einsch var. obtusius Gronbl. & Croasd. var. n ova 
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41. ~ » var. eximium Gronbl. & Scott forma x 800. 
41 a. Cosmarium phaseolus Breb. var. minus (Boldt) Krieg. & Gerl. X 1000. 
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Euastrum spinulosum Delp. subsp . africanum Nordst. var. africanum x 800 . 
subsp . africanum Nordst. var. minus Nordst. X 800 . 

>) >) subsp. spinulosum var. burmense West & West X 800. 
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diplosporum (Lund .) Liitkem. X 800 . 
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lundellii Delp. var. lundellii forma x 700. 

~ var. corruptu.m (Turn. ) West & West X 700. 
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~ var. bogoriense (Bern.) Bourr. x 700 . 
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» var. nyassae Schmidle forma X 225. 
askenasyi Schmidle forma X 700. 
medioscrobiculatum \V. West var. inflatum Printz X 700. 
?monodii Bourr. X 400. 

PLATE VI 

Fig. 66 . Cosma.rium contractum Kirchn . var. contra.ctum forma X 800. 
?contractum var. cracoviense R acib . X 800. 67. 

68 . 
69-71. 

72. 

73, 74. 
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hammeri Reinsch var. protuberans West & West x 800 . 
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» var. minor Strem X 800 . 
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platydesmium (Nordst. ) rords t. & Schmidle X 800. 
oblusatum Schmidle var. undulatum Fritsch & Rich X 800. 
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81. Cosmarium ?venustum Bn!b. var. excavatt4m (Eichl. & Gutw.) West & West 
forma X 12?5. 

82. ~ var. minus (Wille) Krieg. & Gerl. x 1275. 
83. connatum Breb. var. com1atum x 800. 
84. • var. depressum Irenee-Marie x 800. 
85. angulosum Breb. X 1275. 
86 . pseudoconnattml Nordst. X 800. 
87. bituberculatt~m Fritsch & Rich X 800. 
88. diffic ile Liitkem. var. sttblaeve Liitkem. forma X 800. 
89. exiguum Arch. X 1275. 
90. laeve Rabenh. X 1275. 

PLATE VII 

I •' ig. 91, 92. Cosmarium beatum W est & \>Vest forma X 800 . 
93. taxiclwndrum Lund. var. haynaldii (Schaarschm.) Racib. forma 

X 800. 
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95. 
96. 
97. 
98. 
99. 

100. 
101. 
102. 

» var. ocellatum Schmidle forma X 800. 
trachypleurum Lund. var. spinosum \>Vest & West tforma h X 800 

• var. spinomm \ :Vest & West tforma 2• X 800. 
punctulatum Breb. var. seriatum Krieg. forma X 1275. 
quinarium Lund . forma X 800. 
vitiosum GrOnbl. & Scott x 800. 
kjellmanii Wille var. ornatum "\>Ville X ·1275. 
binum Nordst. X 1275. 

• forma x 1275. 
103, 104. 

105 - 107. 
decoratum West & West forma X 275, X 400. 
hellbergii Gronbl. & Croasd. sp. nova X 800 . 

Fig. 108. 
109. 
110. 
111. 

112, 113. 

114. 
115. 
116. 
117. 
118. 
11 9. 

PLATE HIT 

Cosmarium controversttm W. West X 800. 
pseudobroomei Wille var. pseudobroomei X 800. 

» var. compressum G. S. West X 800. 
margaritatum (Lund.) R oy & Biss. X 800. 
striolatum (Nag.) Arcli. var. nordstedtii (Mobius) Krieg. x 800, 
X 400 . 

Arthrodesmus ralfsii W. West var. brebissonii (Racib.) G. M. Smith X 800. 
Xanthidium cOtlCinnum Arch. var. boldtianum \>V. \Ves t forma X 1275. 
Staurastrum dickiei Ralfs var. rhomboidemn West & \>Vest X 800 . 

tumidum Breb. var. bipapillatttm Croasd. var. nova x 800. 
alternans Breb. X 800. 
lapponicum Gronbl. x 800. 

PLATE IX 

Fig. 120. Statlrastrmn quadrangulare Breb. var. contectum (Turn. ) GrOnbl. X 1000. 
121. laeve Ralfs forma X 1000. 
122. diptilium ordst . var . mossambicum (Scllmidle) Gronbl. & Scott 

X 1000. 
123, 124. pseudotetracerum (Nordst.) West & West X 1000. 

125. manfeldtii Delp. X 800. 
126. sp. x 800. 

127, 128. polymorphum Breb. var. polymorphum x 800. 
129, 130. t var. cinctttm Messik. X 800. 

131. gracile Ralfs forma x 800 . 
132. cyclacanthum W est & West var. africamml Croasd. var. nova 

X 800. 
133. t furcatum (Ehrbg) Breb. f. richae Croasd. forma nova X 800. 
134. Onychonema filiforme (Ehrbg) Roy & Biss. X 1400. 
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PLATE X 

Euastrum platycerum R einsch var . obtusius Gronb l. & Croasd . var. nova X 425 . 
divergens ] ash. yar. ornatum (Ba rge) Schmidle X 375. 
spinulosum Delp . su bsp . africanum Nordst. v ar. africanum X 450. 

>) ~ su bsp . africanum Nordst . var. minus Nordst . X 375. 
Cosmarium askenasyi Schmidle forma X 100. 

subauriculatum \Vest & W est var. bogoriense (Bern. ) Bourr. X 4 25 . 
?m onodii Bourr. X 450. 
pseudoretuswn Duce!. var. africanum (Fritsch) Krieg. & Gerl. X 450. 
platydesmium (Nordst .) Nordst . & Schmidle X 4 25. 
connatum Breb . var. depressum Irenee-Marie x 775 . 
kjellman ii Wille var. omatum vVille X 45 0. 
pseudobroomei \ Ville var . pseudobroomei X 775. 
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ew name for a desmid d escribed in Acta Bot. F ennica 69 

This is a correction fo r t he art icle: SCOTT, A. :H., GRO:-<DLAD, R., & CROASDALE, H ., 
1965: Desmids from the Amazon Basin, Braz il , collected by Dr . H. Srotr. - Acta Bot . 
F ennica 69: 1-93. 

It has been pointed out by Dr. Paul S ih·a (of the University of Cali fornia at Berkeley, 
Cal. , U.S.A.) that the name Xanlhidium multispinosum Griinbl. & Croasd . (I.e., p. 4.7, fig . 
·1 1, 3, 1 1,1,) is preoccup ied by X . multispinosum Miibius, Ber. K omm. \Viss . Unters. Deu tsch. 
::\Ieere Kiel 5: 1 24, 188/ . Accord ingly it is proposed to rename the junior homonym Xan­
lhidiwn ech-inatum Croasd. sp. nov . 

Holotyp es 

In the three m anuscripts complE' ted by H . C'roasdale from the not es of Dr. R. Griin ­
blad and Mr. A. M. Scott the junior author fa iled t o ind icat e the holotypes of the n ovelties. 
These are n ow given below: In t he cases where only one specimen was dr awn the figure 
is the holot ype. In the case where more t han one specimen was figured t he holotyp e is 
as follows: 

GRONBLAD, R. , SCOTT, A. :\I. , & CROASDALE, H . 1961o: Desmids from Uganda and 
L ak e Victoria, collected by D r. Eclna ::\1. Lind. - Act a Bot . Fennica 66 : 1-57, 12 p i. 

Cosmarium sinostegos Scl1aarschm. v ar . gramtlatum Croasd. F ig. /2, 13. 
Arthrodesmus mucronulatus Nordst. f. depauperaltts Griinbl. Fig. 108. 

ScoTT, A. M., GRO:-<DLAD, R . & CROASDALE, H . 1965: Desmids from the Amazon Basin, 
Brazil , collected by Dr. H . Sioli. - Act a Bot. Fennica 69: 1- 93, 19 pi. 

Plettrotaenittm tridentulum (Wolle) \V. \Vest var . temtissimtun Gr6nbl. & Croasd . F ig. 34. 
Euastrum Foersteri Scot t & Croasd . F ig. iO . 

Siolii Scott & Croasd. F ig. 72. 
Micrasterias L edottxii Scott & Croasd . Fig. 92. 

Siolii Scott & Croasd. f. simplicior Croasd. F ig. 88. 
Xanthidium echinatttm Griinbl. & Croasd. (corrected fr om X. mttltispinosum Griin bl. & 

Croasd. , see p . 4.0 of the p resent p aper) F ig. 14.4. 
Siolii Griinbl. & Croasd. Fig. 1 38. 

A rthrodesmus aperiens Scott & Croasd. F ig. 14.5. 

aperiens Scott & Croasd. f. latior Scott & Croasd. F ig. 14.8. 
Sta~~rastrum Donnellii Wolle var. simplex Croasd. & Scot t F ig. 185. 

quadrangttlare Bn!b. var. prolifiwm Croasd. F ig . 1 /6. 

trijidum ordst . va r . porrectum Croasd. & Scott F ig . 1 74. 

GRONBLAD, R ., ScoTT, A. l\I. & CROASDALE, H. 1968: Desmids from Sierra Leone, 
Tropical \Vest Africa.- Act a Bot. Fennica iS: 1-4 1, 10 pi. 

Micrasterias mahabuleshwarensis H obs. var. semi·reducta Scot t & Croasd . F ig. 60. 
Actittotaenittm Wollei (Griinbl. ) Teil . v ar . latius Croasd. Fig. 70, 7 1. 

Cosmarittm Wenmattae Croasd. Fig. i5. 
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77. Carl-Johan Widen, Jaakko Sarvela and Teuvo Ahti: The Dryopteris spinulosa 
complex in Finland. 24 pp. (1967). 

78. Rolf Gronblad, Arthur M. Scott and Hannah Croasdale: Desmids from Sierra 
Leone, tropical West Africa. 41 pp. (1968). 

79. Orvokki Ravanko: Macroscopic green, brown, and red algae in the southwestern 
archipelago of Finland. 50 pp. (1968). 

80. Yrjo Vasari and Aunikld Vasari: Late- and Post-glacial macrophytic vegetation in 
the lochs of Northern Scotland. 120 pp. (1968). 

81. Liisa Kaarina Simola: Comparative studies on the amino acid pools of three 
Lathyrus species. 62 pp. (1968). 

82. Gabor Uherkovich: Zur Chlorococcalen-Flora Finnlands. I. Ekenas-Tviirminne­
Gegend. I. 26 S. (1968). 

83. Ake Niemi : On the railway vegetation and fl ora between Esbo and lnga, S. Finland. 
28 pp. (1969). 

84. Ake Niemi: Influence of the Soviet tenancy on the flora of the Porkala area. 
52 pp. (1969). ' 

85. Liisa Kaarina Simola: Comparative studies on the sugar pools of three Lathy­
rus species. 16 pp. (1969). 

86. Liisa Kaarina Simola : Effect of different surcose concentrations and gibberellic 
acid on anatomy of Bidens radiata Thuill. and B. pilosa L. 26 pp. (1969). 

87. lrmeli Vuorela: The indication of farming in pollen diagrams from southern 
Finland. 40 pp. (1970). 

88. Marjatta Aalto: Potamogetonaceae fruits. I. Recent and subfossil endocarps of the 
Fennoscandian species. 85 pp. (1970). 

89. Pekka lsoviita: Dillenius's 'Historia muscorum' as the basis of hepatic nomencla­
ture, and S. 0. Lindberg's collection of Dillenian bryophytes. 28 pp. (1970). 

90. Esa Kukkonen und Risto Tynni: Die Entwicklung des Sees Pyhiljarvi in Siid­
finnland im Lichte von Sediment- und Diatomeenuntersuchungen. 30 S. (1970). 

91. Carl-Johan Widen, Veikko Sorsa and Jaakko Sarvela: Dryopteris dilatata s.lat. in 
Europe and the Island of Madeira. A chromatographic and cytological study. 
30 pp. (1970). 

92. Pentti Alhonen: The stages of the Baltic Sea as indicated by the diatom 
stratigraphy. 18 pp. (1971). 

93. Rolf Gronblad and Haunah Croasdale: Desmids from Namibia (SW Africa). 
40 pp. (1971). 
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