
Closteriaceae 

 

Closterium acutum (Lyngbye) Brébisson ex Ralfs. Plate II Fig. 15. 

Cells slender, ca. 25 times longer than broad, 88 µm long, 3.5 µm wide, bow-shaped, 

moderately curved and gradually tapered towards truncately rounded apices. Cell wall 

smooth; no girdle bands present.  

 

Closterium costatum var. westii Cushman. Plate II - 24. 

Cells ca. 9 times longer than broad, 236 µm long, 24 µm wide, 8 µm wide at apices, bow-

shaped, gradually tapered towards truncate apices; ventral margin distinctly convex in the 

midregion; cell wall costate; girdle bands present; 6 pyrenoids in each semicell. Matches 

also fa. rectum Prescott, but var. westii is widely reported from the region. 

 

Closterium juncidum Ralfs. Plate II Fig. 19. 

Cells slender, 260-268 µm long, 8 µm wide, bow-shaped, straight in the midregion; 

margins nearly parallel for most of the length, only slightly convergent towards broadly 

truncate apices; cell wall striate; girdle bands present. Found in Tunk Stream.  

 

Closterium kuetzingii Brébisson. Plate II Fig. 20. 

Cells ca. 27 times longer than broad, 271 µm long, 10 µm wide, tumid and nearly straight 

at the midregion, tapering and curving towards narrowly rounded apices. Cell wall 

striated.  

 



Closterium moniliferum (Bory) Ehrenberg ex Ralfs. Plate II Fig. 18. 

Cells ca. 5 times longer than broad, 282 µm long, 52 µm wide, robust, moderately curved 

and slightly inflated at the midregion, gradually tapering towards broadly rounded apices. 

Cell wall finely striated; chloroplast with 9 pyrenoids.  

 

Closterium navicula (Brébisson) Lütkemüller. Plate I Fig. 7. 

Cells small, 33 µm long, 10 µm wide, straight, naviculoid-shaped (fusiform to elliptic); 

apices rounded; cell wall smooth, colorless; no girdle bands.  

 

Closterium parvulum Nägeli. Plate II Fig. 17. 

Cells 100 µm long, 10–11 µm wide, lunate, relatively strongly curved, gradually tapered 

towards narrowly rounded apices; cell wall smooth; no girdle bands present.  

 

Closterium planum Hughes. Plate II. Fig. 22. 

Cells 198 µm long, 14 µm wide, 6 µm wide at apex, bow-shaped, gradually tapered 

towards truncate apices; chloroplast with 7 pyrenoids in each semicell; cell wall smooth, 

thickened at apices; girdle bands present. Our specimens match Cl. planum fairly well in 

size and shape and are geographically close to the type locality of this species (Quebec). 

However, Cl. planum is a poorly understood taxon. Additional observations may help 

clear up the taxonomic uncertainty surrounding Cl. planum in the future. 

 

Closterium sp. 1. Plate II Fig 23. 



Cells very slender, ca 27 times longer than broad, 149 µm long, 5.5 µm wide, nearly 

straight with both lateral margins convex around midregion, gradually tapering towards 

narrowly rounded apices. Chloroplast with 2 pyrenoids; cell wall very finely striated. 

Somewhat resembles Cl. aciculare in overall shape, but that species is considerably more 

slender and does not have a convex center. Tunk Stream. 

 

Closterium sp. 2. Plate II Fig. 21. 

Cells ca. 12.5 times longer than broad, 94 µm long, 7.5 µm wide, slightly curved, ventral 

margin straight, dorsal only slightly convex; margins barely tapering towards truncately 

rounded apices. Chloroplast with 4 pyrenoids; terminal vacuole with 1 granule. This 

general shape resembles several known species including Cl. abruptum West, but finds 

no perfect match in the literature.  

 

Closterium venus Kützing ex Ralfs. Plate II. Fig. 16. 

Cells 55 µm long, 8 µm wide, very strongly curved, lunate, gradually tapered towards 

narrowly rounded apices; ventral margins concave, dorsal margin convex; cell wall 

smooth; no girdle bands present.  

 

Desmidiaceae 

 

Actinotaenium cucurbita (Brébisson) Teiling. Plate I Fig. 5. 

Cells 54 µm long, 22 µm wide, 20 µm wide at isthmus; semicells slightly tapered towards 

broadly rounded apices; sinus a shallow notch; cell wall finely punctate.  



 

Actinotaenium curtum (Brébisson) Teiling. Plate I Fig. 8. 

Cells 30 µm long, 12 µm wide, 10 µm wide at isthmus; semicells strongly tapered 

towards broadly rounded apices; cell wall coarsely punctate.  

 

Actinotaenium palangula (Brébisson) Teiling. Plate I Fig. 3. 

Cells 31 µm long, 11.5 µm wide, 10 µm wide at isthmus; lateral margins nearly parallel; 

semicells barely tapering towards broadly truncated apices; cell wall coarsely punctate.  

 

Actinotaenium silvae-nigrae (Rabanus) Kouwets & Coesel. Plate I Fig. 4. 

Cells 50 µm long, 25 µm wide; semicells moderately tapering towards broadly rounded 

apices; sinus slight; cell wall striate; striae formed by fine punctae arranged in vertical 

rows. 

 

Bambusina borreri (Ralfs) Cleve. Plate XIII Fig. 116 

Cells 20 µm long, 17 µm wide, 10 µm wide at apices; lateral margins of semicells straight 

or slightly concave and distinctly convergent towards flat, truncate apices; sinus shallow; 

cell wall with a subapical series of vertical striae that are sometimes relatively faint.  

 

Cosmarium anceps var. borgei (Krieger) Růžička. Plate III Fig. 38. 

Cells 28–30 µm long, 16 µm wide, 9–10 µm wide at isthmus, hexagonal in outline; 

semicells quadrangular; basal angles rounded; lateral margins slightly concave; apical 

angles rounded to angular; apex truncate with a shallow median depression; sinus 



moderately deep, closed, linear for the most part; semicells in apical view elliptical; cell 

wall smooth.  

 

Cosmarium caelatum Ralfs. Plate IV Fig. 45. 

Cells 40 µm long, 34 µm wide, 12–13 µm wide at isthmus; semicells in outline more or 

less subsemicircular with a slightly truncate apex; lateral margins with 2 larger crenae 

(lower crenae largest) with 4 (lower) and 3 (upper) sharp marginal granules; apex with 4 

smaller crenae, each with 3 little teeth-like marginal granules; 4–2 rows of granules 

reaching from each of the crenae towards the center of semicell face; sinus deep, closed, 

and linear; lateral view showing a median depression on the apex.  

 

Cosmarium cf. blyttii Wille. Plate III Fig. 40. 

Cells 16 µm long, 14 µm wide, 6 µm wide at isthmus; semicells trapeziform; basal angles 

subrectangular; lateral margins slightly convergent towards broadly truncate apex; sinus 

deep, closed and linear; lateral margins an apex crenate, three crenations present on each 

of the lateral margins and four crenations present on the apex; face of semicell bearing a 

single series of granules within the marginal crenations; granules small and rounded; 

lateral view showing a larger supraisthmial granule in the center of the semicell; 

semicells in lateral view elliptical with a median sharp protrusion on each face. C. blyttii 

is likely a complex of morphologically similar species widely distributed on the East 

Coast. 

 

Cosmarium cf. margaritiferum Meneghini ex Ralfs. Plate V Fig. 51. 



Cells 49 µm long, 42.7 µm wide, 14.5 µm at isthmus, 14.5 µm at apex; semicells in 

outline more or less semicircular with a broad, truncate apex. Each lateral margin bearing 

8 large granules; semicell face ornamented with vertical rows of large granules 

interspersed with rows of small granules. Sinus deep, closed, and linear.  

 

Cosmarium cf. quinarium Lundell. Plate IV Fig. 47. 

Cells 38 µm long, 30 µm wide, 7 µm wide at isthmus, 13 µm at apex; semicells 

trapeziform; basal angles broadly rounded; lateral margins convex; apical angles broadly 

rounded; apex truncate; sinus deep, partly closed; cell wall bearing more or less sharp 

granules; lateral margins bearing 7 granules; apex smooth; ca. 15 granules visible in a 

row below margin; ca. 6 additional granules on the face of the semicell; supraisthmial 

region apparently smooth. The otherwise typical central granules not observed.  

 

Cosmarium cf. subochthodes Schmidle. Plate IV Fig. 42. 

Cells 56 µm long, 46 µm wide, 15.7 µm at isthmus; semicells in outline more or less 

semicircular to trapeziform with slightly undulate margins. Semicell face bearing small 

granules near the margins and coarse pores in the central area. Sinus deep, closed, and 

linear.  

 

Cosmarium cf. subraciborskii Taft. Plate III Fig. 39. 

Cells 30 µm long, 25 µm wide, 8 µm wide at isthmus; semicells ellipsoidal with narrowly 

rounded angles; sinus deep, acute and open; cell wall granulate throughout.  

 



Cosmarium contractum forma O. Kirchner. Plate III Fig. 41. 

Cell 34 µm long, 23.5 µm wide, 7 µm wide at isthmus; semicells broadly ellipsoidal to 

slightly trapeziform in outline; apex only slightly flattened; cell margin smooth. Cell wall 

punctate; sinus deep, open, more acute than typical for this species. The nominal form is 

nearly cosmopolitan. Our form falls within the known variability of that species, but 

differs from the typical form enough to warrant note.  

 

Cosmarium granatum var. concavum Lagerheim. Plate IV Fig 44. 

Cells 37.5 µm long, 26.5 µm wide, 8.4 µm at isthmus, 8.1 µm at apex; semicells 

pyramidal with a truncate apex; lateral margins straight. Cell wall punctate; sinus deep, 

closed, and linear.  

 

Cosmarium holmiense var. integrum Lundell. Plate IV Fig. 43. 

Cells 50 µm long, 30 µm wide, 18 µm wide at isthmus; semicells pyramidal; basal angles 

broadly rounded; lateral margins straight to slightly convex above the basal angles, and 

concave below the apical angles; apical angles broadly rounded; apex broad, truncately 

convex; sinus moderately deep, closed, linear for the most part; cell wall punctate.  

 

Cosmarium isthmium var. horizontale Schmidle. Plate III Fig. 36. 

Cells 29.8 µm long, 18 µm wide, 9.3 µm wide at isthmus; semicells broadly ellipsoidal to 

nearly circular in outline. Cell wall bearing evenly spaced large granules; isthmus 

elongated; sinus deep and open 

 



Cosmarium meneghini Brébisson ex Ralfs. Plate III Fig. 37. 

Cells small, 19 µm long, 14 µm wide, 3–4 µm wide at isthmus; semicells semicircular; 

margins with 8 undulations; sinus deep, closed, linear; cell wall smooth. Identifications 

with European keys lead to C. subreinschii Schmidle, which matches the Maine 

specimens by more numerous lateral undulations. However, C. subreinschii has a retuse 

apex and more elongate cells than our Maine specimens. C. meneghini is likely a 

morphologically variable species in North America. 

 

Cosmarium ornatum Ralfs ex Ralfs. Plate IV Fig. 46. 

Cells 31.4 µm long, 33.6 µm wide, 10.8 µm at isthmus, roughly circular in outline; 

semicells broadly ellipsoidal to somewhat reniform with a slightly flattened apex. Cell 

wall bearing sharp granules near the margins; central area bearing a circle of granules 

with four additional granules in the middle of the circle. Sinus deep, closed, and linear.  

 

Cosmarium pseudoconnatum Nordstedt. Plate V Fig. 56. 

Cells 50 µm long, 40 µm wide, 35 µm at isthmus; semicells broadly subellipsoidal; cell 

margin smooth. Cell wall finely punctate with larger punctae more or less evenly 

dispersed among more numerous smaller punctae. Sinus shallow and open.  

 

Cosmarium pseudopyramidatum Lundell. Plate IV Figs 49, 50. 

Cells 48–60 µm long, 28–30 µm wide, 10 µm wide at isthmus; semicells pyramidal; basal 

angles broadly rounded; lateral margins convex; apical angles rounded; apex truncate; 

sinus deep, closed and linear; cell wall punctate.  



 

Cosmarium pseudoretusum Ducellier. Plate V Fig. 55. 

Cells 26 µm long, 21.5 µm wide, 6.5 µm at isthmus, 11.5 µm at apex; basal half of 

semicell nearly rectangular with rounded angles in outline, tapering slightly towards 

apex; lateral margin concave below apex; apical angles rounded; apex flat. Cell wall 

finely punctate; sinus deep, closed, and linear.  

 

Cosmarium sp. 1. Plate V Fig. 52. 

Cells 22 µm long, 22 µm wide, 8 µm wide at isthmus; semicells oblong-reniform; basal 

angles broadly rounded; lateral margins convex, in the upper half convergent towards 

broad, straight apex; sinus deep, closed and linear for the most part; cell wall bearing 

small, sharp granules that are uniform in size and scattered throughout the area of the 

surface. This general shape corresponds to several species in the literature, but no definite 

match was identified. 

 

Cosmarium sp. 2. Plate V Fig. 53. 

Cells 22 µm long, 20 µm wide, 7 µm wide at isthmus; semicells oblong to slightly 

pyramidate; basal angles broadly rounded; lateral margins slightly convex, convergent 

towards broad, straight apex; sinus deep, closed and linear for the most part; cell wall 

bearing small, rounded granules scattered throughout the area of the surface. This general 

shape corresponds to several species in the literature, but no definite match was 

identified. 

 



Cosmarium sp. 3. Plate V Fig. 54. 

Cells 27.7 µm long, 28.5 µm wide, 8.8 µm at isthmus, 14 µm at apex; semicells broadly 

trapeziform; basal angles rounded; lateral margins slightly convex; apex flat. Cell wall 

bearing vertical rows of granules; sinus deep, closed, and linear. 

	   	  

Cosmarium taxichondrum var. ellipticum Förster. Plate IV Fig. 48. 

Cells 37 µm long, 40 µm wide, 10.5 µm at isthmus, roughly circular in outline; semicells 

semicircular with wall thickenings at basal angles. Cell wall finely punctate; semicell 

face bearing a central horizontal row of 5 large granules, one granule above isthmus, and 

an additional irregular row of granules closer to apex. Sinus deep, closed, and linear.  

 

Desmidium baileyi (Ralfs) Nordstedt. Plate XIV Fig. 120. 

Cells 22 µm long, 25 µm wide, more or less rectangular, somewhat broader in the 

midregion, connected with three moderately long processes at angles; apex concave; 

sinus barely distinguishable; cell wall finely punctate; cells triangular in end view.  

 

Desmidium coarctatum Nordstedt. Plate XV Fig. 123. 

Cells 30–32 µm long, 38 µm wide, 29 µm  thick, 29 µm wide at isthmus; semicells 

subellipsoidal with a flat apex; basal angles rounded to angular; lateral margins convex, 

in the upper half strongly convergent towards the apex; cell wall punctate.  

 

Desmidium grevillei (Kützing ex Ralfs) De Bary. Plate XV Fig. 124. 



Cells 24–28 µm long, 38–44 (–60) µm wide, 37–40 µm wide at isthmus, 32 µm wide at 

apex; filaments enclosed in a wide, firm, colorless mucilaginous sheath; semicells short-

pyramidal; apices broadly truncate; cells in apical view lemon-shaped; cell wall smooth 

with 3 horizontal rows of punctae on each semicell above isthmus.  

 

Desmidium swartzii C. Agardh ex Ralfs. Plate XIII Fig. 118. 

Cells 14–20 µm long, 26–50 µm wide, 20 µm wide at isthmus, connected by 3 short 

processes; semicells narrowly oblong with short lateral protrusions at ca. one-half of 

semicell length; basal angles rounded; lateral margins convex; apex broadly truncate; 

semicells in apical view triangular with straight to slightly convex margins and 

connecting processes positioned at angles.  

 

Docidium baculum Brébisson ex Ralfs. Plate III Fig. 25. 

Cells 234 µm long, 6–7 µm wide for the most part, 9.4 µm wide above isthmus, 7.2 µm at 

isthmus; 5.5 µm at apex; semicells elongate with a single inflation above isthmus, 

showing 5 folds; lateral margins parallel; apex truncate.  

 

Euastrum bidentatum Nägeli. Plate XI Figs 98, 99. 

Cells 42 µm long, 27 µm wide, 5–7 µm wide at isthmus, broadly oval in outline; basal 

angles broadly rounded; basal lobes with slightly pronounced upper lateral lobules which 

may bear small teeth; lateral margins concave below apex; apical angles bearing short 

and stout teeth; apex convex, elevated, with a deep linear median incision; sinus deep, 

closed and linear; semicell face usually bearing granular ornamentation: two moderately 



large intramarginal granules on each polar lobe, one on each upper lateral lobule and two 

on each basal lobe; specimens from Tunk Stream have a rather unusual facial 

ornamentation: in addition to intramarginal granules there are two horizontal 

supraisthmial rows, each consisting of three granules, the middle granule of each row 

being smaller than the two flanking it.  

 

Euastrum binale Ehrenberg ex Ralfs. Plate XI Fig. 100. 

Cells 18 µm long, 14 µm wide, 3–4 µm wide at isthmus; semicells quadrangular in 

outline; basal lobes more or less subrectangular; lateral margins above lateral lobes 

concave; apical angles rectangular; apex broad and truncate with a shallow median notch; 

sinus deep, closed and linear; cell wall smooth.  

 

Euastrum binale var. gutwinskii (Schmidle) Homfeld. Plate XI Fig. 104. 

Cells 24 µm long, 18.5 µm wide, 5.1 µm at isthmus, 12.4 µm at apex; semicells more 

pyramidal than quadrangular in outline; basal lobes broadly rounded and bearing an 

undulation; polar lobe prominent, narrower than in nominal variety, apex truncate with a 

median notch. Cell wall sparsely punctate, sinus deep, closed, and linear.  

 

Euastrum inerme (Ralfs) Lundell. Plate XIII Fig. 112. 

Cells 48.8 µm long, 30 µm wide, 8.9 µm at isthmus; semicells pyramidal in outline; basal 

lobes broadly rounded, divergent at first, then converging towards the apex; lateral 

margins with a conspicuous undulation halfway to apex; polar lobe moderately produced; 

apex convexely truncate with a moderately deep, narrow median incision. Cell wall 



punctate, but the otherwise typical median protrusions with mucilage pores not observed. 

Sinus deep, closed, and linear.  

 

Euastrum crassum Ralfs. Plate XII Fig. 108. 

Cells 121.8 µm long, 63.2 µm wide, 20.6 at isthmus, polar lobe 38 µm wide; semicells 

quadrate with inflated, sharply rounded basal angles; lateral margins slightly concave 

below upper lateral lobules, which are extended upwards, narrowly rounded, and 

separated from the polar lobe by moderately deep, narrow incisions; polar lobe broadly 

convex with a fairly shallow linear median incision. Cell wall punctate; sinus deep, 

closed, and linear.  

 

Euastrum denticulatum F. Gay. Plate XI Fig. 97. 

Cells 29.4 µm long, 23 µm wide, 6.6 µm at isthmus, 18.2 µm at apex; semicells truncate-

pyramidal; basal lobes broadly rounded, bearing 3 stout spines on the margin and 2 

within the margin; lateral margins retuse in a moderate notch below the short polar lobe; 

apical angles each bearing a stout spine on the margin and 2 rounded spines/granules 

within the margin; apex flat with a moderately deep, narrow median incision. Cell wall 

smooth aside from the spines/granules; sinus deep, closed, and linear.  

 

Euastrum didelta Turpin ex Ralfs. Plate XII Figs 105, 106, 109. 

Cells 106–131 µm long, 59–56 µm wide, 16–19 µm wide at isthmus; semicells truncate-

pyramidal; basal angles rectangularly or broadly rounded; basal angles subrectangular or 

round; lateral margins concave or slightly convex, convergent towards upper lateral 



lobules which are only slightly pronounced; lateral margins concave below apex; apical 

angles rounded; apex slightly dilated, truncate, slightly convex, with a moderately deep, 

narrow median incision. Cell wall coarsely punctate.  

 

Euastrum elegans Ralfs. Plate XI Fig. 101. 

Cells 35.8 µm long, 22.9 µm wide, 6.4 µm at isthmus, broadly oval in outline; basal lobes 

broadly rounded with a single large granule within the margin; lateral margins almost 

straight and convergent, with a slight undulation above basal lobes, then retuse below 

polar lobes, which bear a small protrusion at their lower angles and 2 vertically arranged, 

large granules within the margin; apex convex with a deep, narrow median incision. Cell 

wall smooth except for 4 supraisthmial granules arranged in a circle, and the granules at 

basal and polar lobes. Sinus deep, closed, and linear.  

 

Euastrum evolutum (Nordstedt) West & G. S. West. Plate XIII Fig. 113. 

Cells  without spines 48 µm long, 34.4 µm wide, 9.2 µm at isthmus, broadly oval in 

outline; basal lobes small, rounded with 2 sharp spines; lateral margins retuse below 

prominent, rounded upper lateral lobule, which bears 3 sharp spines; lateral margins 

deeply retuse below polar lobes, which bear 2 spines on the lower angles, 1 large spine at 

the apex and 1 small spine at the median apical incision, and 2 small granules within the 

margin; apex convex with a moderately deep, narrow but open median incision. Cell wall 

smooth except for spines and granules at lobes; sinus deep, closed, and linear. 

 

Euastrum pectinatum Ralfs. Plate XIII Fig. 111. 



Cells 62.6 µm long, 39.9 µm wide, 9.6 µm at isthmus, 25.3 µm at apex; semicells broadly 

pyramidal in outline; basal lobes broadly rounded; lateral margins slightly retuse below 

upper lateral lobules, which bear a blunt wall thickening; lateral margins nearly 

horizontal above lobules, then deeply retuse below polar lobes, which bear a large blunt 

granule at angles. Apex biconvex with a shallow depression in the middle; cell wall 

smooth; sinus deep, narrow, partly closed.  

 

Euastrum pinnatum Ralfs. Plate XII Fig. 107. 

Cells 125.6 µm long, 69.2 µm wide, 20 µm at isthmus, 40.5 µm at apex, broadly oval in 

outline; basal lobes divided into two smaller lobules, both rounded; lateral margins 

horizontally convergent above basal lobes and deeply retuse below pronounced, rounded 

lateral lobes, horizontally convergent above lateral lobes and deeply retuse below 

laterally extended polar lobes; apical angles rather narrowly rounded; apex only slightly 

convex with a shallow, linear median incision. Each lobe appears bilobed in lateral view; 

large supraisthmial protrusion present. Cell wall punctate; isthmus deep, slightly open.  

 

Euastrum sinuosum Lenormand ex W. Archer. Plate XIII Fig. 114. 

Cells 43.7 µm long, 27.3 µm wide, 6.9 µm at isthmus, 13.5 µm at apex, oval in outline; 

semicells pyramidal in outline; basal lobes broadly rounded; lateral margins retuse below 

upper lateral lobules, strongly convergent above lobules and retuse below the strongly 

produced polar lobes, and slightly divergent towards apex, which is slightly biconvex 

with a moderately deep, linear median incision. Cell wall puncate with 5 large mucilage 



pores: 1 within the margin of each basal lobe, 1 above isthmus, and 2 at the level of 

lateral lobules and below each polar lobe. Sinus deep, closed, and linear.  

 

Euastrum sinuosum var. parallelum W. Krieger. Plate XIII Fig. 117. 

Cells 48.4 µm long, 28 µm wide, 8.7 µm at isthmus, 14.6 µm at apex. Morphologically 

similar to the type variety, except for the more vertically produced polar lobes with 

parallel lateral margins.  

 

Euastrum sp. 1. Plate XI Fig. 102. 

Cells 24 µm long, 18 µm wide, 5 µm wide at isthmus; semicells pyramidal in outline; 

basal angles somewhat angularly rounded; basal lobes subpyramidal in outline, their 

margins divergent at first, then convergent (creating an angle) and creating an upper 

angular undulation but not quite pronounced into upper lateral lobules; polar lobes 

rectangular in outline, their lateral margins straight and parallel; apical angles rectangular 

but rounded; apex truncate, straight or with 2 slight undulation on each side of a 

moderately deep U-shaped median depression; sinus deep, closed and linear; semicells in 

apical view elliptical with a median protuberance; cell wall finely punctate. This species 

is somewhat similar to E. validum except for the angular basal lobes and relatively tall 

and rectangular polar lobes. Moreover, the shape of the apical median depression is 

somewhat unusual.  

 

Euastrum validum West & G. S. West. Plate XI Fig. 103. 



Cells 24.4 µm long, 17.8 µm wide, 3.7 µm at isthmus, 12.3 µm at apex; semicells 

truncate-pyramidal; basal angles broadly rounded; lateral margins converging and 

concave below polar lobe; polar lobe slightly inflated; apical angles broadly rounded; 

apex biconvex with a shallow median notch. Cell wall smooth except for a granule within 

the margin of each basal lobe, a small supraisthmial protrusion, and a central mucilage 

pore. Sinus deep, closed, and linear.  

 

Groenbladia neglecta (Raciborski) Teiling. Plate XV Fig. 131. 

Cells 26.8–31.7 µm long, 9.2–8 µm wide, 7.6 µm at poles, arranged in filaments, elongate 

with more or less parallel lateral margins, except for a slightly inflated midregion; sinus 

barely discernible. Chloroplast ribbon-like with an axial series of 4 pyrenoids; cell wall 

punctate except for midregion, which appears smooth.  

 

Groenbladia undulata (Nordstedt) K. Förster. Plate XV Fig. 128. 

Cells 14.3–15.2 µm long, 6.7–7.3 µm wide, 4.9–5.3 µm at isthmus, arranged in filaments; 

semicells quadrate in outline with a moderate depression in the middle of each lateral 

margin; sinus U-shaped and shallow; cell wall smooth.  

 

Haplotaenium rectum (Delponte) Bando. Plate III Fig. 27. 

Cells up to 18 times longer than wide, 120–290 µm long, 16–18 µm wide; semicells 

elongate, barely tapering towards truncately rounded apices; one basal swelling above 

isthmus; sinus shallow and open.  

 



Hyalotheca dissiliens Brébisson ex Ralfs, Plate XV. Fig. 125. 

Filaments enclosed in a thick, colorless mucilaginous sheath; cells 14–15 µm long, 14 µm 

wide; sinus slight, merely a shallow depression in the midregion; semicells discoidal; 

lateral margins moderately convex; apex slightly convex or truncate, somewhat narrower 

than semicell width; cells in end view circular; cell wall smooth.  

 

Hyalotheca mucosa Ralfs, Plate XV Fig. 126. 

Cells 12–14 µm long, 13 µm wide, rectangular, barely or not constricted in the 

midregion; lateral margins more or less straight and parallel; angles rounded; apex broad 

and truncate; cell wall bearing two horizontal subapical rows of granules on each 

semicell.  

 

Micrasterias furcata C. Agardh. Plate XV Fig. 132. 

Cells 169.8 µm long, 144 µm wide, 17 µm at isthmus; lateral lobes swollen at base, twice 

divided, ending in long, slender processes bifurcated at ends; polar lobes rectangular at 

base, with apical angles extended into long, slender, terminally bifurcated processes; apex 

slightly convex; sinus deep, acute, and open; cell wall punctate. Often reported as M. 

radiata Hassall.  

 

Micrasterias laticeps Nordstedt. Plate XIV Fig. 119. 

Cells 150.9 µm long, 178 µm wide, 19.8 µm at isthmus; lateral lobes entire, conical, 

extended horizontally, bearing 2 teeth at ends; subpolar incision deep, narrowly rounded; 

polar lobe laterally extended almost as far as lateral lobes, with extensions bent 



downwards and pointed angles; apex broadly convex; cell wall punctate; sinus deep, 

partly closed, gradually opening.  

 

Micrasterias muricata Bailey ex Ralfs. Plate XIV Fig. 122. 

Cells 145.4 µm long, 46.7 µm wide without processes, 107.9 µm wide with processes, 

19.8 µm at isthmus; basal lobes, lateral lobes, and polar lobes laterally extended into long 

narrow processes terminated with 3 small teeth; each lobe bearing 2 accessory 

protrusions in the same plane, 1 in the front and 1 in the back of the semicell. Lobes 

separated by U-shaped, moderately deep depressions in the lateral margins. Apex 

biconvex with a shallow median depression. Cell wall smooth; sinus moderately deep, V-

shaped.  

 

Micrasterias novae-terrae var. speciosa (F. Wolle) W. Krieger & P. Bourrelly. Plate XIV 

Fig. 121. 

Cells 116–140 µm long, 110–136 µm wide, 12 µm wide at isthmus, broadly oval to 

almost circular in outline; lateral lobes divided to the 3rd order; incisions open, incision 

dividing lower and upper lateral lobes deeper than one-quarter of cell width; lobules of 

the highest order bifurcate; polar lobe ca. twice as wide at apex than at base, divided from 

lateral lobes by an incision deeper than one-third of cell length; apex with a widely open 

median notch; sinus deep, closed, linear; apex bearing two teeth; each of the apical angles 

of the polar lobe bearing a bifurcate spine; intramarginal teeth along principal incisions.  

 

Micrasterias pinnatifida Ralfs, Plate XIII Fig. 115. 



Cells 54.1 µm long, 64.6 µm wide, 9.2 µm at isthmus; lateral lobes conical, extended 

horizontally, terminating in 2 sharp teeth, their lower margins convex and upward-

divergent, their upper margins horizontal and straight; subpolar incision deep, open; 

lateral margins concavely divergent toward apical angles, which are extended laterally 

and terminate in 2 sharp teeth; polar lobe obversely triangular; apex straight to only 

slightly biconvex; cell wall punctate; sinus deep and partly closed, then opening 

gradually.  

 

Micrasterias truncata Brébisson ex Ralfs. Plate XII Fig. 110. 

Cells 84 µm long, 88 µm wide, broadly oval in outline; polar lobe broad, with a 

moderately convex apex and two teeth on each of the lateral angles; subpolar incision 

relatively deep and narrow but open; lateral lobes twice divided; incisions rather shallow; 

extremities bearing two teeth; sinus deep, closed and linear for the most part; cell wall 

finely punctate. 

 

Octacanthium octocorne (Ralfs) Compère. Plate V Fig. 58. 

Cells 14.6 µm long without spines, 31.2 µm with spines, 11.4 wide µm without spines, 

24.9 µm with spines, 3.8 µm at isthmus; semicells without processes/spines almost 

rectangular in outline; lateral margins diverging from the vertically extended isthmus; 

semicell’s lower angles bearing a long, sharp spine pointed horizontally outwards; apical 

angles bearing a long spine pointed at ca. 60° up and outwards; apex moderately concave 

and broad; sinus wide and open. 

 



Onychonema laeve Nordstedt. Plate XV Fig. 130. 

Cells 12.4–15.6 µm long without processes, 16.8 µm wide without spines, 22.8 µm with 

spines, 2.8–3.5 µm at isthmus; semicells elliptical or oval with a sharp, stout, outward 

pointed spine on each lateral margin; apex flat with two slender processes at each 

rounded angle; apical processes inflated at ends; sinus deep, narrow, partly closed.  

 

Pleurotaenium ehrenbergii var. undulatum Schaarschmidt. Plate III Fig. 26. 

Cells 504 µm long, 14.8–19.5 µm wide, 14.8 µm at isthmus, 15.4 µm at apex; semicells 

long with a basal inflation; lateral margins symmetrically undulate to about 2/3 of the 

way towards apex, then straight, barely converging to apex, which is truncate with 5 

visible tubercles; cell wall finely granulate; sinus a shallow notch.  

 

Pleurotaenium verrucosum (Bailey) H. Wood. Plate III Fig. 33. 

Cells 328.3 µm long, 24–29 µm wide, 22.5 µm at isthmus, 21.5 at apex; semicells long 

with a basal inflation; lateral margins gently undulate for the most part, straight and 

nearly parallel below apex, which is truncate with 5 visible tubercles. Cell wall smooth 

below apex, otherwise bearing 13 circles of more or less quadrangular thinner areas on 

each semicell; sinus a notch.  

 

Spondylosium pulchellum (W. Archer) W. Archer. Plate XV Fig. 133. 

Cells 9–10.2 µm long, 7.8–8.4 µm wide, 2.1–2.7 µm at isthmus, 4–4.5 µm at apex, 

arranged in filaments; semicells truncately pyramidate; basal lobes broadly rounded; 



lateral margins retuse below apex, which is slightly inflated and truncate. Cell wall 

smooth, sinus deep and partly closed.  

 

Spondylosium secedens (De Bary) W. Archer. Plate XV Fig. 134. 

Cells 10.7–11.5 µm long, 9–10 µm wide, 4.5–5.5 µm at isthmus; semicells subelliptical; 

lateral margins rounded; apex flat; cell wall smooth; sinus widely open, rounded-

concave. 

 

Staurastrum anatinum Cooke & Wills. forma Plate IX Fig. 84. 

Cells 28.4 µm long, 64 µm wide with processes, 10.6 µm at isthmus, 3-radiate; semicells 

obversely pyramidal with apical angles produced into long, slender processes terminated 

with 4 short, sharp spines; lateral angles and apex slightly convex; cell wall ornamented 

with sharp granules arranged concentrically around processes and smaller granules on the 

semicell body; sinus fairly deep, V-shaped, and open.  

 

Staurastrum ankyroides F. Wolle. Plate VIII Fig. 81. 

Cells 70.7 µm long, 78.6 µm wide with processes, 10.7 µm at isthmus, 12.3 µm at apex, 

5-radiate; semicells vertically elongated, inflated above isthmus; lateral angles retuse 

above the supraisthmial inflation, then diverging gradually towards apical angles, which 

are horizontally produced into long, tapering processes terminated with 4 sharp spines; 

processes slightly downward-bent and ornamented with sharp granules arranged 

circularly; cell wall otherwise smooth except for an apical ring of 5 flat granules; apex 

truncate; sinus a moderately deep notch.  



 

Staurastrum arctiscon (Ehrenberg) Lundell. Plate X Fig. 86. 

Cells 139.5 µm long with processes, 126.6 µm wide with processes, 43.2 µm at isthmus; 

semicells broadly oval in outline bearing a lateral whorl of 8 fairly long, stout, terminally 

bifurcated but blunt processes and an upper (subapical) whorl of 6 similar processes; cell 

wall ornamented with small sharp granules; sinus a moderately deep notch.  

 

Staurastrum brachiatum Ralfs. Plate VII Fig. 71. 

Cells 27.3 µm long, 37.8 µm long with processes, 45.3 µm wide with processes, 12.7 µm 

at isthmus, 4-radiate; semicells subcircular in outline, bearing moderately long, stout, and 

slightly tapering processes that are sharply bifurcated at ends; lateral margins moderately 

convex, then retuse below processes; apex broadly convex; cell wall smooth; sinus a 

moderately deep notch. Produces visible mucilaginous envelopes.  

 

Staurastrum brasiliense var. lundellii West & G. S. West. Plate IX Fig. 82. 

Cells 109 µm long without spines, 92.6 µm wide without spines, 47.9 µm at isthmus; 

semicells broadly ellipsoidal with a truncate apex, bearing numerous long, sharp spines 

on the upper half; cell wall punctate; sinus deep, V-shaped, and open.  

 

Staurastrum cerastes Lundell. Plate VIII Fig. 79. 

Cells 49.3 µm long, 41 µm wide with processes, 8.5 µm at isthmus, 4-radiate; semicells 

somewhat vertically elongated, bearing stout processes that taper and bend downward 

almost to the level of the median constriction; lateral margins divergent at first, bearing 1 



sharply bifurcated, vertically oriented granule as they bend upwards in a near-parallel 

fashion, then briefly retuse and diverging slightly towards apical angles; processes 

bearing series of flat granules/verrucae; cell wall otherwise smooth; sinus a deep, open 

notch.  

 

Staurastrum cf. gracile (Reinsch) Chodat. Plate XI Fig. 96. 

Cells 3-radiate, 22–28 µm long, 30 µm wide, 6 µm wide at isthmus; semicells elliptic-

triangular; lateral margins straight or slightly retuse below processes; processes short and 

stout with 3–4 small teeth at the ends; apex broadly convex; sinus widely open; semicells 

in apical view triangular with slightly retuse margins; cell wall bearing small sharp 

granules arranged in several series around the processes.  

 

Staurastrum cf. lapponicum (Schmidle) Grönblad. Plate VII Fig. 74. 

Cells 3-radiate, 23 µm long, 22 µm wide, 6 µm wide at isthmus; semicells ellipsoidal; 

sinus relatively deep, acute and open; cell wall granulate throughout.  

 

Staurastrum neglectum G. S West. Plate X Fig. 88. 

Cells 19.8 µm long, 31.3 µm wide with processes, 4.7 µm at isthmus; semicells vertically 

elongated; lateral margins barely divergent upwards from isthmus, retuse below 

processes, which are long but stout at bases, then more slender towards ends and 

somewhat downward-bent. Cell wall bearing series of small, sharp granules arranged in 

circles around processes; sinus a slight notch.  

 



Staurastrum claviferum West & G. S. West. Plate VII Fig. 73. 

Cells triradiate in apical view, 33 µm long and 40 µm wide including spines, 32 µm long 

and 36 µm wide excluding spines, 10 µm wide at isthmus; semicells broadly oval; sinus 

deep, narrow, open; cell wall bearing sharp and relatively stout spines (ca. 16 spines 

visible on the margin).  

 

Staurastrum dilatatum Ehrenberg ex Ralfs. Plate VI Fig. 64. 

Cells 23.4 µm long, 25.3 µm wide, 6.9 µm at isthmus; semicells narrowly elliptical to 

broadly fusiform, 3-radiate; angles offset between the two semicells and barely produced  

into processes; lateral margins divergent from isthmus, then slightly retuse towards 

angles, which are rounded; apex broadly convex. Cell wall bearing small granules 

arranged circularly around angles/processes and an additional horizontal supraisthmial 

series of punctae; sinus widely open.  

 

Staurastrum franconicum Reinsch. Plate VI Fig. 65. 

Cells 14.5 µm long without processes, 16.4 µm long with processes, 16.4 µm wide with 

processes, 4 µm at isthmus, 4-radiate; semicells broadly ob-oval with apical angles 

produced into narrow, moderately long and slightly tapering processes that bear series of 

4 spines on each margin; cell wall otherwise smooth; apex broadly convex, sinus a 

moderately deep notch.  

 

Staurastrum tohopekaligense Wolle. Plate X Fig. 91. 



Cells 22.3 µm long without processes, 35.5 µm long with processes, 18 µm wide without 

processes, 34.6 µm wide with processes, 8 µm at isthmus, 3-radiate and triangular in 

apical view; semicells obversely pyramidal in outline, bearing a set of 3 long, narrow, 

terminally sharply bifurcating processes on each angle, of which 2 processes are on top 

and point upwards at a ca. 45° angle and 1 horizontally extended process on the bottom; 

lateral margins divergent towards angles/processes; apex flat; cell wall smooth; sinus 

deep, V-shaped, and open.  

 

Staurastrum grallatorium var. forcipigerum Lagerheim. Plate X Fig. 89. 

Cells 60.6 µm long, 115.2 µm wide with processes, 7.8 µm at isthmus, 2-radiate; 

semicells vertically somewhat elongated and slightly inflated above isthmus; lateral 

margins somewhat retuse above the inflation and retusely diverging towards process-

bearing apical angles; processes long, slender, slightly tapering towards bifurcating ends; 

ends of processes bearing a long, sharp upper spine and a lower, shorter spine. Cell wall 

on processes ornamented with small, sharp granules; 2 larger, upward-pointed 

granules/spines and 2 flat granules/verrucae visible at apex; sinus a deep notch. 

 

Staurastrum inconspicuum var. planctonicum G. M. Smith. Plate VII Fig. 69. 

Cells 13.9 µm long without processes, 20.6 µm long with processes, 24.2 µm wide with 

processes, 5 µm at isthmus, 3-radiate; semicells obversely pyramidal with lateral margins 

retuse below process-bearing apical angles; processes long, narrow, slightly tapering, 

bearing 1 visible granule or sharp undulation on the lower margins, 4 small sharp 



granules at ends; apex slightly retuse, bearing 1 small sharp granule at the base of each 

process; cell wall otherwise smooth; sinus barely visible. 

 

Staurastrum johnsonii var. evolutum A. M. Scott & R. L. Grönblad. Plate XI Fig. 95. 

Cells 30.8 µm long, 77 µm wide with processes, 9.6 µm at isthmus, 2-radiate; semicells 

swollen at base and somewhat constricted in the midregion, with a visible notch on the 

lateral margins; apical angles produced into long, slender, barely tapering processes; 

lower margins of processes bearing 1 small, sharp, downward-pointed granule and an 

even series of sharp granules along the margins and at ends; apex flat with 2 sharp 

granules visible at the base of each process and 3 vissible verrucae. Cell wall otherwise 

smooth in the lower half of semicells; sinus a moderately deep notch. Semicells in lateral 

view bearing a median bulge on each face.  

 

Staurastrum longispinum (Bailey) W. Archer. Plate IX Fig. 85. 

Cells 91.1 µm long without spines, 114.3 µm long with spines, 80 µm wide without 

spines, 126.8 µm wide with spines, 40 µm at isthmus, 3-radiate; semicells broadly 

obversely pyramidal; lateral margins moderately convex, divergent towards spine-bearing 

apical angles; 2 long, robust spines at each angle, 1 below and 1 in the apical plane, both 

pointing upwards at a ca. 30–40° angle; apex slightly convex; cell wall finely punctate; 

sinus deep, V-shaped, and open.  

 

Staurastrum maamense W. Archer. Plate VIII Fig. 80. 



Cells 34 µm long, 28 µm wide, oval in outline, 3-radiate; semicells pyramidal with 

slightly convex lateral margins and a truncate apex, in apical view triangular with retuse 

margins and each angle slightly produced; each lateral margin bearing a vertical series of 

4 rough protuberances, each of which is somewhat irregularly ornamented on its surface; 

sinus deep, closed, and linear.  

 

Staurastrum cornutum W. Archer. Plate VIII Fig. 77. 

Cells 33.6 µm long, 28 µm wide without spines, 36.4 µm wide with spines, 8.2 µm at 

isthmus, broadly oval in outline, 3-radiate; semicells broadly pyramidal-trapezoid with 

broadly rounded basal angles bearing 1 moderately long, sharp spine that points out- and 

upwards; upper lateral margins convexely convergent to a rounded apex. Cell wall 

bearing more or less regularly spaced, flat granules, ca. 4 visible on each margin above 

the spine and 1 additional below the spine; sinus deep, partly closed.  

 

Staurastrum monticulosum Brébisson ex Ralfs. Plate VII Fig. 75. 

Cells 33.6 µm long, 31.2 µm wide without spines, 10.5 µm at isthmus, 3-radiate and 

triangular in apical view; semicells trapezoid in outline; lateral margins slightly 

convexely divergent towards narrowly pointed basal angles, which bear 3 or 4 short, 

sharp spines, the upper 1 somewhat shorter than the lower 2 or 3; lateral margins above 

basal angles straight and convergent towards and briefly retuse below apex; apex bearing 

a crown of 6 small protrusions (a pair above each basal angle), each of which bears 2 

short, sharp spines. Cell wall ornamented with somewhat sparsely spaced, small, sharp 

granules throughout; sinus deep and V-shaped.  



 

Staurastrum ophiura Lundell. Plate IX Fig. 83. 

Cells 6-radiate in apical view, 40 µm long, 76 µm wide including processes, 10 µm wide 

at isthmus; semicells bowl-shaped; lateral margins smooth, divergent, convex directly 

above sinus and retuse below processes; apex broadly convex, bearing 6 verrucae 

arranged in a circle; processes long and slender, bearing several (ca. 6) rings of sharp 

granules and 3 teeth at the distal end; sinus an open notch.  

 

Staurastrum orbiculare var. depressum Roy & Bissett. Plate X Fig. 92. 

Cells 3-radiate, 26 µm long, 22 µm wide, 7 µm wide at isthmus; semicells semicircular, 

smooth-margined; basal angles rounded; sinus deep, closed and linear; semicells in apical 

view triangular in outline with distinctly concave margins; cell wall smooth.  

 

Staurastrum petsamoense Järnfelt. Plate VIII Fig. 76. 

Cells 57 µm long, 65.2 µm wide, 16.3 µm at isthmus, 3-radiate in apical view; semicells 

elliptical in face view with lateral angles produced into short processes terminated with 3 

or 4 spines; cell wall bearing truncate granules on the semicell body and sharp 

granules/spines on the processes; wall ornamentation arranged in rings around processes 

and transitioning to rows on the semicell body; sinus deep, V-shaped, and open.  

 

Staurastrum sp. 1. Plate VII Fig. 70. 

Cells 28.9 µm long, 27 µm wide, 10.7 µm at isthmus, alternately 3-radiate; semicells 

elliptical in outline; lower lateral margins slightly retuse; lateral/apical angles only 



slightly produced; apex broadly convex; cell wall ornamented with coarse granules 

arranged concentrically around angles; sinus moderately deep and open. Multiple species 

exist with this general morphology.  

 

Staurastrum sp. 2. Plate XI – 93. 

Cells 36 µm long, 32 µm wide excluding spines; 39 µm long and 41 µm wide including 

spines; 9 µm wide at isthmus, 3-radiate in apical view. Semicells oblong, lateral margins 

broadly rounded, apex moderately convex. Lateral margins bearing sharp spines that are 

evenly distributed across semicell surface. This species resembles St. gladiosum Turner 

and somewhat also St. polytrichum (Perty) Rabenhorst (which has been reported from 

Maine, but has more elliptical semicells and an open sinus). Long Pond.  

 

Staurastrum brachycerum Brébisson. Plate VII Fig. 72. 

Cells 32.1 µm long, 32.4 µm wide, 10.2 µm at isthmus, 3-radiate; semicells broadly 

ellipsoidal in outline with lateral angles produced into short, stout, downward-bent 

processes; lateral margins divergent and slightly convex, then briefly retuse below 

processes and bearing a single visible sharp granule; upper lateral margins bearing 3 

visible pairs of sharp granules, convexely convergent towards a truncately convex apex, 

which bears 4 visible sharp granules; processes terminated with 4 sharp granules; cell 

wall bearing additional intramarginal granules; sinus deep and V-shaped.  

 

Staurastrum cf. subpygmaeum West. Plate X Fig. 87. 



Cells 42 µm long, 40.7 µm wide, 16.2 µm at isthmus, 3-radiate; semicells broadly 

ellipsoidal with angles only slightly produced; lateral margins convexely divergent, then 

slightly retuse below angles, which are narrowly rounded; apex broadly convex; cell wall 

coarsely punctate; sinus deep and V-shaped.  

 

Staurastrum tumidum Brébisson. Plate X Fig. 90. 

Cells 53.8 µm long, 44.3 µm wide, 13.8 µm at isthmus, 3-radiate; semicells broadly 

ellipsoidal in outline; lateral margins convexely divergent towards broadly rounded 

angles, each of which bears a single large, rounded granule; apex broadly convex; cell 

wall finely punctate; sinus deep and V-shaped.  

 

Staurastrum anatinum var. subanatinum. Plate XI Fig. 94. 

Cells 36.7 µm long, 59.3 µm wide with processes, 8.4 µm at isthmus, 3-radiate; lateral 

margins smooth, slightly convexely divergent upwards, then mildly retuse below 

processes, which are strongly tapering, long, and horizontally extended; apex convex. 

Cell wall bearing small, sharp granules on the upper half; in apical view an intramarginal 

triangle of sharp granules visible in addition to granules visible on the margins; 2 

bifurcating emarginate spines/granules visible on each side of the triangular view; sinus a 

shallow notch.  

 

Staurodesmus cf. convergens (Ehrenberg) Lillieroth. Plate V Fig. 59. 

Cells 36 µm long, 28 µm wide without spines, up to 38 µm wide including spines, 7 µm 

wide at ishmus; semicells broadly oval-pyramidal; lateral margins broadly rounded; apex 



truncate and partly straight; a single spine on each side of the semicell, positioned nearer 

the base than the apex, horizontally directed, sometimes very short; sinus deep, open; cell 

wall punctate. In S. convergens, the spines are normally longer and turned toward the 

isthmus. We are uncertain if we were seeing a stable variant or just an aberrant cell. Std. 

convergens is extremely variable in the USA (Prescott et al. 1981), whereas European 

floras report much less variation (e.g., Coesel and Meesters 2013). 

 

Staurodesmus extensus (Andersson) Teiling. Plate V Fig. 61. 

Cells 20 µm long and 16 µm wide without spines, 28 µm long and 45 µm wide including 

spines, 5 µm wide at isthmus; upper part of semicells bowl-shaped with broadly rounded 

basal angles and retuse lateral margins below apical angles; isthmus elongated with 

slightly retuse lateral margins; apex straight; apical angles bearing long and slightly 

upward directed spines; cell wall smooth.  

 

Staurodesmus megacanthus (Lundell) Thunmark. Plate VIII Fig. 78. 

Cells 3-radiate in apical view, 22 µm long and 26 µm wide without spines, 38 µm long 

and 42 µm wide including spines, 5 µm wide at isthmus; semicells broadly bowl-shaped 

to nearly triangular; lateral margins moderately convex, divergent; apex broad and flat; 

apical angles bearing long and relatively stout spines; sinus widely open; cell wall 

smooth; semicells in apical view triangular with distinctly concave margins.  

 

Staurodesmus omearae (W. Archer) Teiling. Plate V Fig. 60. 



Cells 15.2 µm long without spines, 21.3 µm long with spines, 13.5 µm wide without 

spines, 19.4 µm wide with spines, 5.8 µm at isthmus, 3-radiate; semicells obversely 

pyramidal with lateral margins straight and divergent towards spine-bearing apical 

angles; spines stout, pointed upwards at ca. 45° angle; apex flat to slightly retuse; cell 

wall smooth, sinus widely open.  

 

Staurodesmus validus (West & G.S. West) Thomasson. Plate V Fig. 57. 

Cells 21.9 µm long without spines, 58 µm long with spines, 20.5 µm wide without spines, 

42.5 µm wide with spines, 4.2 µm at isthmus, 2-radiate; semicells semicircular with lower 

margins broadly convexely diverging towards spine-bearing apical angles; spines long, 

upward-pointing at a ca. 60° angle; apex flat; cell wall finely punctate; sinus narrowly U-

shaped.  

 

Teilingia excavata (Ralfs ex Ralfs) Bourrelly. Plate XV Fig. 127. 

Cells 12–13.4 µm long, 9.3–10.5 µm wide, 4–4.7 µm at isthmus, arranged in filaments; 

semicells oval in outline; lower lateral margins bearing one small, rounded granule; apex 

flat, bearing 1 small round granule on each side; cell wall otherwise smooth; sinus deep 

and U-shaped.  

 

Teilingia granulata (Roy & Bissett) Bourrelly. Plate XV Fig. 129. 

Cells 7.8 µm long, 8.6–9.9 µm wide, 2.5–4 µm at isthmus, arranged in filaments; 

semicells horizontally elongate-rectangular in outline; lateral angles bearing 3 visible 



granules and 1 within each margin; apex bearing 2 visible granules; cell wall otherwise 

smooth; sinus deep and U-shaped.  

 

Tetmemorus brebissonii (Meneghini) Ralfs. Plate III Fig. 30. 

Cells 106 µm long, 23 µm wide, 16 µm wide at isthmus; semicells elongate; lower lateral 

margins convex and moderately convergent; upper lateral margins retuse at about two-

thirds of semicell length; apex broadly to truncately rounded; cell wall bearing vertical 

rows of fine punctae.  

 

Tetmemorus granulatus Ralfs ex Ralfs. Plate III Fig. 28. 

Cells 146.8 µm long, 31.4 µm wide, 27.8 µm at isthmus, narrowly elliptical in outline; 

semicells elongate; lateral margins convex, in the upper ¾ distinctly but gradually 

tapering towards apex, which is narrowly rounded with a thickened cell wall; apical 

incision rather shallow and closed; cell wall finely punctate; sinus an indistinct notch.  

 

Tetmemorus granulatus var. elongatus Krieger & Prescott. Plate III Fig. 29. 

Cells 200 µm long, 24 µm wide, 20 µm wide at isthmus; semicells elongate; lower lateral 

margins parallel; upper half of the semicell tapering towards apex; apex rounded to 

truncately rounded, with a moderately deep, narrow median incision; sinus a shallow 

notch; cell wall punctate.  

 

Tetmemorus laevis (Kützing) Ralfs. Plate III Fig. 31. 



Cells 68 µm long, 19 µm wide, elliptical in outline, semicells moderately tapering 

towards broadly rounded apices; apex bearing a relatively deep linear median incision; 

sinus a shallow depression or notch; cell wall punctate.  

 

Triploceras gracile Bailey. Plate III Fig. 35. 

Cells 394 µm long, 21.6 µm wide, 11.2 µm at isthmus; semicells elongate, slender with 

serrate margins, with 12 swellings each bearing a whorl of ca. 6 upward-bent sharp 

protrusions/spines; apex bifurcate-concave with each angle bearing 2 visible sharp 

granules; sinus a notch.  

 

Triploceras gracile var. bidentatum Nordstedt. Plate III Fig. 34. 

Cells 403 µm long, 22.2 µm wide, 9.6 µm at isthmus; slightly longer and wider than type 

variety; spines on most swellings vertically 2-parted.  

 

Triploceras verticillatum (Bailey) Bailey. Plate III Fig. 32. 

Cells 461 µm long, 44.5 µm wide, 28.1 µm at isthmus, subcylindric; semicells only 

slightly tapered towards apices, bearing 10 whorls of verrucae and an additional whorl of 

short, sharp, upward-pointing spines below apex; apex bifurcate and concave between the 

short processes, which bear 2 sharp, upward-pointing spines each; sinus a moderately 

deep notch.  

 

Xanthidium antilopaeum forma (Brébisson) Kützing. Plate VII Fig. 68. 



Cells 62.2 µm long without spines, 73.4 µm long with spines, 59 µm wide without spines, 

87.8 µm wide with spines, 19.8 µm at isthmus; semicells broadly ellipsoidal, with the 

upper margin more convex than the lower; lateral margins bearing 2 visible pairs of long, 

robust spines; lower spines slightly upward-bent; upper spines pointing straight upwards 

at a ca. 30–45° angle; cell wall smooth; sinus deep, acutely V-shaped, and mostly open.  

 

Xanthidium armatum var. cervicorne West & G.S. West. Plate VI Fig. 63. 

Cells 114 µm long without processes, 146 µm long with processes, 78.1 µm wide without 

processes, 118.3 µm wide with processes, 29.8 µm at isthmus; semicells pyramidal in 

outline, bearing a pair of short stout processes on each basal angle, in the middle of each 

lateral margin, and on each apical angle, with an additional process on each face at apex; 

all processes terminated with 1 short, sharp spine and 2 bifurcated spines. Apex flat; cell 

wall finely punctate; sinus deep, V-shaped, and open.  

 

Xanthidium cristatum Brébisson ex Ralfs. Plate VI Fig. 66. 

Cells 32.8 µm long without spines, 48.5 µm long with spines, 30.2 µm wide without 

spines, 45.6 µm wide with spines, 7 µm at isthmus; semicells trapezoid; basal angles 

broadly rounded and bearing a single long, sharp, slightly upward-pointed spine; lateral 

margins straight to slightly convex, convergent towards apex; apical angles each bearing 

a long, upward pointed sharp spine; apex flat; cell wall smooth; sinus deep, narrow but 

open.  

 



Xanthidium cristatum var. hipparquii f. floridense A. M. Scott & R. L. Grönblad. Plate 

VI Fig. 62. 

Cells 44.8 µm long without spines, 60.8 µm long with spines, 29.3 µm wide without 

spines, 44.2 µm wide with spines, 8 µm at isthmus; semicells roughly trapezoidal with 

broadly rounded basal angles, with a pair of moderately long, sharp, slightly upward-

pointed spines on the upper part of each basal angle; lateral margins straight and 

convergent above basal angles; each apical angle bearing a pair of sharp, upward-pointed 

spines; apex flat; cell wall puncate; sinus deep, V-shaped, and open.  

 

Xanthidium cristatum var. scrobiculatum A. M. Scott & R. L. Grönblad. Plate VI Fig. 67. 

Cells 47.8 µm long without spines, 56.9 µm long with spines, 33.1 µm wide without 

spines, 45.9 µm wide with spines, 8.3 µm at isthmus; semicells pyramidal in outline; 

basal angles narrowly rounded, each bearing a pair of moderately long, horizontally 

pointed spines; lateral margins slightly retuse below a median lateral undulation, which 

also bears a pair of spines, slightly upward-pointed; lateral margins then slightly retuse 

below apical angles, which each bear a pair of spines; apex flat; cell wall punctate 

throughout except for a central area on the face of the semicell, which bears ca. 20 large 

mucilage pores; sinus deep and partly closed.  

 

Gonatozygaceae 

 

Gonatozygon aculeatum Hastings. Plate I Fig. 9. 



Cells 126.9 µm long, 9–10.7 µm wide, roughly cylindrical, sometimes somewhat bent, 

and slightly widened at apices; apices flat; cell wall covered with sharp granules varying 

from very short to moderately long spines.  

 

Gonatozygon kinahani var. majus W. R. Taylor. Plate I Fig. 14. 

Cells 301 µm long, 18.8 µm wide, cylindrical with truncate-rounded apices; cell wall 

smooth; 1 ribbon-like chloroplast with ca. 11 axial pyrenoids in each semicell.  

 

Gonatozygon monotaenium De Bary. Plate I Fig. 13. 

Cells 160 µm long, 6.8 µm wide, 9.5 µm at apices, 7 µm at isthmus; semicells with a 

moderate basal and apical inflations, otherwise roughly cylindrical; apices flat; cell wall 

granulate; sinus a shallow notch.  

 

Peniaceae 

 

Penium exiguum W. West. Plate I Fig. 2. 

Cells 28.2 µm long, 7.5 µm wide, 8.8 at apex, 6.4 at isthmus; semicells cylindrical in 

outline; lateral margins slightly convex, then retuse below laterally extended apex; cell 

wall punctate; sinus a notch.  

 

Penium spirostriolatum Barker. Plate I Fig. 12. 

Cells 165 µm long, 16.5 µm wide; semicells elongate, barely tapering towards broadly 

rounded apices; cell wall vertically striate; striae sometimes interrupted.  



 

Penium spirostriolatum var amplificatum M. Schmidt. Plate I Fig. 11. 

Cells 136 µm long, 16–17 µm wide; semicells elongate, slightly tapering towards apices, 

slightly swollen in ca. ½ of length; apex truncate with rounded angles; cell wall bearing 

vertical, spirally twisted striae; apex punctate; girdle bands common.  

 

Zygnematales 

 

Cylindrocystis brebissonii (Meneghini ex Ralfs) De Bary. Plate I Fig. 1. 

Cells 34 µm long, 12 µm wide, cylindrical or slightly bent; apices broadly rounded; 

chloroplast stellate with several lobes; zygospores rectangular.  

 

Netrium digitus (Ehrenberg) Itzigson & Rothe. Plate I Fig. 6. 

Cells 100 µm long, 34 µm wide, elliptical in outline; semicells tapering gradually towards 

broadly rounded apices.  

 

Spirotaenia condensata Brébisson ex Ralfs. Plate I Fig. 10. 

Cells large, 132 µm long, 18 µm wide, cylindrical; apices broadly rounded; chloroplast 

parietal, wide, densely coiled, making 7–8 turns in the cell.  
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