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INTRODUCTION

In a second contribution to the desmid flora of the Bangweu-
lu wetlands region and the relatively nearby small, shallow 
Lake WakaWaka the authors focus on the genera Staurodes
mus, Staurastrum and Xanthidium. Emphasis is put on spe-
cies completely unknown from literature, labouring under 
a confusing taxonomy or marked by a highly limited geo-
graphical distribution.

MATERIAL AND METHODS

Lake Bangweulu is a large lake (c. 75 km × 35 km) situ-
ated in the northern part of Zambia. On the south-eastern 
side it is bordered by extensive swamps holding numerous 
smaller and larger ponds. Lake WakaWaka, located about 
150 km south-east of Lake Bangweulu, is much smaller and 
surrounded by woodlands. Desmid samples were mostly col-

lected by squeezing submerged water plants, preferably 
species of the genus Utricularia, or using a plankton net. 
Samples were partly immediately fixed for drawing desmid 
taxa later on, partly taken home alive for photographing and 
possible culturing. For a description of the sampling areas 
and detailed information on the collection sites, see Coesel & 
Van Geest (2014).

TAXONOMIC ACCOUNT

Staurodesmus bangweuluensis Coesel & Van Geest, 
sp. nov.
Figs 1A & B, 3D
Diagnosis – Cells biradiate, in frontal view distinctly broad-
er than long, with a deep median constriction. Sinus from its 
apex closed to about halfway, then opening widely. Semicells 
about semicircular, the basal angles provided with a down-
wardly projected spine. Cells in apical view with a fusiform 
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semicell body, at the poles passing into a spine. Chloroplast 
in each semicell with two pyrenoids. Dimensions: cell length 
27–33 µm, cell breadth exclusive of spines 36–40 µm, in-
cluding spines 46–57 µm, breadth of isthmus 9–11 µm, cell 
thickness c. 17 µm. – Type: Zambia, swamp near Mpanta, 
11°27′04″S 29°50′35″E, 24 Sept. 2012, Hugo de Vries Lab. 
2012.03 (holo-: L), preserved as a natural sample, and illus-
trated in fig. 1A.
Taxonomic remarks – At first sight, our newly described 
species seems just another variety of the cosmopolitan spe-
cies Std. convergens marked by strongly depressed cells, 
the spines of the opposing semicells touching or even cross-
ing each other at the sinus. However, Std. convergens just 
like the vast majority of Staurodesmus species is a so-called 
monocentric species, i.e. each semicell contains an axile 
chloroplast with one, central pyrenoid (Teiling 1967: 475). 
West & West (1912) in their well-known flora state this spe-
cies to be characterized by a single central pyrenoid only ‘as 
a rule’, but all chloroplast pictures in literature that could 
be traced show but a single pyrenoid. According to Teiling 
(1967), the number of pyrenoids in Staurodesmus species is 
to a large extent linked to cell size: chloroplasts with two or 
more pyrenoids are particularly found in some large-sized 
species. When considering the size of Std. convergens cells 
depicted with a single pyrenoid in e.g. the floras by West & 
West (1912, pl. 116: 7), Lenzenweger (1997, pl. 21: 19, 20) 
and Coesel & Meesters (2007, pl. 85: 13), those cell dimen-
sions are considerably higher than in our newly described 
taxon. Especially since no ‘true’ Std. convergens was met 
with in our Zambia collections, we prefer to render it the 
rank of a separate species.

Staurodesmus bangweuluensis was only encountered in 
sample nr. 2012080 originating from the Bangweulu swamps 
near Mpanta, where it was rather common and very consist-
ent in its morphology.

Staurodesmus coutei Coesel & Van Geest, sp. nov.
Fig. 1C 
Diagnosis – Cells triradiate, in frontal view broader than 
long, with a deep median constriction. Sinus V-shaped. Sem-
icells broadly cup-shaped, the apical angles gradually attenu-
ated into rather stout, about horizontal spines, the apex with 
a distinct median depression. Cells in apical view triangular 
with convave sides gradually passing into the spines. Dimen-
sions: cell length 30–40 µm, cell breadth including spines 
50–65 µm, breadth of isthmus 15–16 µm. – Type: Zambia, 
swamp in the Chipundu region, 11°44′02″S 29°46′01″E, 25 
Sept. 2012, Hugo de Vries Lab. 2012.04 (holo-: L), preserved 
as a natural sample, and illustrated in fig. 1C.
Taxonomic remarks – Staurodesmus coutei was previous-
ly described and figured by Bourrelly & Couté (1991: 121, 
pl. 45: 10) from Madagascar as a form of Staurodesmus cras
sus var. productus (Skuja) Teiling (1967). The latter taxon, 
however, described by Skuja (1964) from Swedish Lapp-
land as Arthrodesmus crassus var. productus, is a biradiate 
one and characterized by divergent instead of parallel spines, 
whereas the apices are slightly convex instead of distinctly 
concave. So it is quite clear that it essentially differs from 
our African taxon under discussion.

Only a few specimens of Std. coutei were found in a sin-
gle sample, viz, nr. 2012088, originating from a Bangweulu 
swamp in the Chipundu region.

Staurodesmus curvatus (W.B.Turner) Coesel & Van Geest, 
comb. nov.
Figs 1D & E, 3A & B
Basionym – Arthrodesmus curvatus W.B.Turner, Kung-
liga Svenska Vetenskapsakademiens Handligar 25(5): 135, 
pl. 11: 33, pl. 12: 2. 1893 (Turner 1893).
Taxonomic remarks – Teiling (1967) in his comprehen-
sive work of the genus Staurodesmus, records this species 
as Staurodesmus curvatus (Turner) Thomasson without giv-
ing any reference to the paper in which Thomasson would 
have performed the recombination in question. Actually, the 
only record of Std. curvatus by Thomasson is in his paper on 
the algal vegetation of Lake Kariba where he makes mention 
of the taxon Std. curvatus var. latus (A.M.Scott & Prescott) 
Thomasson comb. nov. (Thomasson 1965: 22). Apart from 
the fact that this recombination formally is invalid by want of 
a full reference to its basionym (McNeill et al. 2012, art. 41), 
he does not explicitly recombine the species Arthrodesmus 
curvatus as such, see also Compère (1977). Compère (1977) 
states the name of Std. curvatus (Turner) Thomasson to be 
also an illegitimate homonym of Std. curvatus (W.West) 
Thunmark. However, as Thunmark (1948) mentioned Std. 
curvatus without any author name, literature reference or di-
agnostic characteristic, it should not be considered a homo-
nym but a nomen nudum without nomenclatural consequenc-
es. By providing the reference to Turner (1893) as yet we 
herewith validate the name of Std. curvatus.

Staurodesmus curvatus is principally defined by its stout 
apical spines that are knee-like bent at their base. It is a tropi-
cal species mainly known from the Asian continent. From 
Africa, the only known report is that by Thomasson (1965) 
referring to Lake Kariba. However, a number of records of 
other taxa can be related to our species under discussion, e.g. 
Std. glabrus f. subglabrus (Grönblad) Teiling as represented 
in Thomasson (1960a) from the Bangweulu area, Std. de
jectus var. convergens (Wolle) Thomasson as represented in 
Thomasson (1966) from Lake Shiwa Ngandu, and Stauras
trum dejectum var. subglabrum f. major Bourr. described by 
Bourrelly (1957) from French Sudan. 

In our present investigation, Std. curvatus was regularly 
encountered in some of our samples from Lake WakaWaka. 
In all cells observed, the spines were remarkably yellow-
brownish coloured (fig. 3A & B). 

Staurodesmus thomassonii Coesel & Van Geest, sp. nov.
Fig. 1F & G 
Diagnosis – Cells triradiate, in frontal view slightly broader 
than long, with a deep median constriction. Sinus V-shaped. 
Semicells cup-shaped with a short cylindric base, the apical 
angles slightly inflated and abruptly passing into rather long, 
divergent spines. Cells in apical view triangular, sides of the 
semicell body with an indentation near each of the angles. 
Dimensions: cell length exclusive of spines 23–29 µm, in-
cluding spines 30–50 µm, cell breadth including spines 44–
61 µm, breadth of isthmus 10–13 µm. – Type: Zambia, Lake 



103

Coesel & van Geest, Desmids from the Bangweulu region (Zambia)

Figure 1 – Selected desmid taxa: A & B, Staurodesmus bangweuluensis (sample nr. 2012080); C, Staurodesmus coutei (sample nr. 2012088); 
D & E, Staurodesmus curvatus (sample nr. 2012075); F & G, Staurodesmus thomassonii (sample nr. 2012075); H, Staurodesmus unicornis 
(sample nr. 2012075); I, Staurodesmus subunguiferus (sample nr. 2012075); J, Staurastrum zambiense (sample nr. 2012075). Scale bar 
represents 25 µm.
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WakaWaka, 12°30′37″S 30°36′23″E, 22 Sept. 2012, Hugo de 
Vries Lab. 2012.05 (holo-: L), preserved as a natural sample, 
and illustrated in fig. 1F.
Taxonomic remarks – The above-diagnosed alga is quite 
similar to Staurodesmus connatus var. africanus (Bourr.) 
Thomasson as represented by Thomasson (1960a: 34, pl. 10: 
20). However, Thomasson (1960a) considered it identical to 
Staurastrum connatum var. africanum described by Bour-
relly (1957: 1082, Fig. 115) whereas the present authors are 
of opinion that two different species are at issue. Our newly 
described species differs from Std. connatus var. africanus 
in a less open sinus, its cylindrical basal part of the semicell 
body and its inflated apical angles. Whereas, in apical view, 
the median part of the semicell sides in Std. thomassonii is 
convex, that in Std. connatus var. africanus is concave.

Thomasson (1960a) encountered our newly described 
species in the Bangweulu area. In our present study it was 
found to be widely distributed in both Lake WakaWaka and 
the Bangweulu wetlands.

Staurodesmus unicornis (W.B.Turner) Coesel & Van Geest, 
comb. nov.
Figs 1H & 3C
Basionym – Staurastrum unicorne W.B.Turner, Kung-
liga Svenska Vetenskapsakademiens Handligar 25(5): 107, 
pl. 15: 16. 1893 (Turner 1893).
Taxonomic remarks – Just like in Std. curvatus, Teil-
ing (1967) when providing the name of Std. unicornis 
(W.B.Turner) Thomasson fails to give any reference to the 
paper in which Thomasson would have performed the re-
combination in question. The only reference in this context 
by Teiling (1967) to a paper by Thomasson is the one to 
Thomasson (1960b) dealing with New Zealand desmids. In 
that paper, Thomasson uses the name of Staurodesmus uni
cornis (Turner) Thomasson, it is true, but without referring 
to any paper in which this name would have been used ear-
lier. So, as far as could be checked, a formal recombination 
of the name in question has never taken place.

Staurodesmus unicornis is mainly recorded from tropical 
Asia (e.g. Turner 1893, Agarcar et al. 1983, Shaji & Patel 
1991) but also from (sub)tropical regions in Australia (Scott 
& Prescott 1958) and South America (Tell & Zalocar de 
Domitrovic 1984, Thérézien 1989). It turns out to be a poly-
morphic species giving rise to many varieties (Teiling 1967) 
a number of which, however, in our opinion should be con-
sidered separate species. Thus far, the only African record 
was from Madagascar (Bourrelly & Couté 1991). Our Zam-
bian material somewhat differs from the original description 
in Turner (1893) by longer spines and a slightly longer isth-
mus. In that respect, our material agrees with Std. unicornis 
as depicted by Bourrelly & Couté from Madagascar, but we 
think this difference is too small to describe our form as a 
separate, African variety. 

Staurodesmus unicornis was only found in small num-
bers. In Lake WakaWaka cells were quadriradiate whereas in 
the Bangweulu region only triradiate cells were encountered. 

Staurodesmus subunguiferus (F.E.Fritsch & F.Rich) 
Thomasson
Figs 1I & 3J 
Basionym – Staurastrum subunguiferum F.E.Fritsch & 
F.Rich, Transactions of the Royal Society of South Africa 25: 
213, Fig. 27F–J. 1937 (Fritsch & Rich 1937).

By stating the above basionym the recombination per-
formed by Thomasson (1960a: 35) is validated.

Staurodesmus subunguiferus was found both in Lake 
WakaWaka and the Bangweulu area but only in very small 
cell numbers. In taxonomic terms it should be compared with 
Staurastrum zambiense dealt with below.

Staurastrum zambiense Coesel & Van Geest, nom. nov., 
comb. nov. & stat. nov.
Fig. 1J
Synonym – Staurodesmus subunguiferus forma longiradia
tus Thomasson, Nova Acta Regiae Societatis Upsaliensis, 
ser. 4, vol. 17, no. 12: 35, Fig. 12: 15, 1960 (Thomasson 
1960a).
Type (iconotypus): Thomasson 1960a: Fig. 12: 15.
Synonym – Staurodesmus longiradiatus (Thomasson) 
Thomasson, Exploration hydrobiologique du bassin du Lac 
Bangweolo et du Lac Luapula, vol. 4, fasc. 2: 28, pl. 14: 13, 
14. 1966 (Thomasson 1966).

Staurastrum zambiense Coesel & Van Geest var. 
granulatum (Thomasson) Coesel & Van Geest, nom. nov. 
& comb. nov.
Fig. 3E & F
Synonym – Staurodesmus longiradiatus var. granulatus 
Thomasson, Hydrobiological Survey of the Lake Bangweulu 
Luapula River Basin, vol. 4, fasc. 2: 29, pl. 1: 8, pl. 14: 15, 
16. 1966 (Thomasson 1966).
Type (iconotypus): Thomasson 1966: pl. 1: 8. 
Taxonomic remarks – This quadriradiate taxon was origi-
nally described from the Bangweulu area as Staurodesmus 
subunguiferus var. longiradiatus Thomasson (1960a). Later 
on, when Thomasson encountered it also in the Zambian lake 
Shiwa Ngandu, it was raised to species level: Staurodesmus 
longiradiatus Thomasson (1966). In that same paper, Thom-
asson (1966) described also Std. longiradiatus var. granula
tus differing from the nominate variety in the occurrence of 
two granules below each of the four spines, just above the 
isthmus. As Thomasson (1960a, 1966) in his description of 
both Std. subunguiferus var. longiradiatus and Std. longi
radiatus var. granulatus fails to state a nomenclatural type 
(McNeill et al. 2012, art. 40) we provide that information as 
yet.

When comparing Std. longiradiatus with the triradiate 
species Std. subunguiferus it is quite obvious that we are 
dealing with different species indeed. Not only they differ in 
number, length and shape of the apical spines but also in cell 
wall sculpture. Fritsch & Rich (1937) describe the cell wall 
in Std. subunguiferus to be characterized by some radiating 
series of ‘granules’ (what they mention as ‘granules’, ac-
cording to their Figs 27: I, J, are  most likely deepened pore 
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fields). A roughly similar cell wall sculturing is depicted by 
Bourrelly & Manguin (1949) but in most other papers deal-
ing with this species it is wanting. This could be explained 
by the fact that the pore fields are very tiny, so will be easily 
overlooked, see our fig. 3J. So, the cell wall in Std. subun
guiferus largely makes a smooth impression. The cell wall in 
Std. longiradiatus however, according to Thomasson (1960a, 
Fig. 12: 15) is marked by densely set, coarse scrobiculae, see 
also our fig. 3F. 

Thomasson (1966), when describing Std. longiradiatus 
var. granulatus, notes that the relationship with the nominate 
variety of this species is undisputable and we can fully agree 
with that, encountering the two varieties next to each other 
in one and the same sample. However, considering the stout, 
basal granules in var. granulatus (fig. 3E) it is quite clear that 
the taxon in question formally does not meet the require-
ments of the genus Staurodesmus, a genus characterized by 
the exclusive ornamentation of a single spine on each of its 
semicell lobes (Coesel & Meesters 2013). Therefore, we pre-
fer to transfer the species in question to Staurastrum, a genus 
with a much broader definition. The name of Staurastrum 
longiradiatum already being used for another species (West 

& West 1896) a new species name, Staurastrum zambiense, 
was chosen.

Both the nominate variety of Staurastrum zambiense and 
its variety granulatum were encountered in small numbers in 
WakaWaka sample nr. 2012075.

Staurastrum bidentulum Grönblad var. africanum 
(F.E.Fritsch & F.Rich) Coesel & Van Geest, comb. nov.
Fig. 3G–I
Basionym – Staurastrum zahlbruckneri var. africanum  
F.E. Fritsch & F.Rich, Transactions of the Royal Society of 
South Africa 25: 214, Fig. 27C, D. 1937 (Fritsch & Rich 
1937).

The taxon depicted in our fig. 3G–I fully agrees with 
S. zahlbruckneri var. africanum as described by Fritsch & 
Rich (1937) from South Africa. However, this taxon essen-
tially differs from S. zahlbruckneri originally described by 
Lütkemüller (1900) from central China. The latter one is a 
conspicuous, cosmarioid species characterized by two-lobed 
basal semicell angles. Variety africanum differs from the 
nominate variety not only by distinctly smaller cell dimen-
sions and a predominantly slightly crenulate cell wall but, 
most essentially, in that the basal semicell angles are not di-

Figure 2 – Selected desmid taxa: A & B, Staurastrum onychophorum (sample nr. 2012076); C–F, Staurastrum livingstonii (sample nr. 
2012076); G–I, Xanthidium mucronulatum (sample nr. 2012075). Scale bar represents 25 µm.
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vided into two separate lobes. Instead of that, the basal angles 
are furnished with some three big granules. In that respect 
there is much more similarity with S. bidentulum Grönblad 
(1945), a taxon originally described from Brazil but known 
from (sub)tropical regions in North and South America, 
Asia, Australia and Africa (Coesel & Van Geest 2009). The 
only obvious difference is in the number of protrusions at the 
basal angles: two in S. bidentulum, three in S. zahlbruckneri 
var. africanum. In our opinion this small difference does not 
justify separation at species level, so we herewith propose 
to transfer S. zahlbruckneri var. africanum to S. bidentulum.

Staurastrum bidentulum var. africanum is only known 
(as S. zahlbruckneri var. africanum) from Africa (Fritsch & 
Rich 1937, Bourrelly & Couté 1991) and northern Australia 
(Scott & Prescott 1958). In our Zambia material, only a few 
cells were encountered in sample nr. 2002073 originating 
from Lake WakaWaka.

Staurastrum onychophorum Coesel & Van Geest, sp. nov.
Figs 2A & B, 3L–N
Diagnosis – Cells biradiate, in frontal view much broader 
than long, with a deep median constriction and twisted at 
the isthmus. Sinus acute-angled. Semicells cup-shaped, the 
apical angles attenuated into about horizontal, arm-like pro-
cesses tipped by some three, relatively stout spines that are 
claw-like curved. Cells in apical view with an elliptic semi-
cell body rather abruptly passing into the processes. Dimen-
sions: cell length 14–17 µm, cell breadth 34–38 µm, breadth 
of isthmus 4–6 µm, thickness of semicell body c. 8 µm. 
– Type: Zambia, Luapula River near Mpanta,11°27′15″S 
29°49′35″E, 24 Sept. 2012, Hugo de Vries Lab. 2012.06 
(holo-: L), preserved as a natural sample, and illustrated in 
fig. 2B.
Taxonomic remarks – Staurastrum onychophorum (Greek 
for ‘equipped with claws’), a rather small-sized species is 
most characteristic by its strongly twisted cells, more or less 
horizontal processes and relatively stout, curved terminal 
spines. Actually, in desmid literature no other taxon could 
be traced with a similar appearance. Remarkably, Thomas-
son (1957, 1960a) in his investigation of Bangweulu samples 
does not make mention of a suchlike cell form whereas the 
present author(s) encountered it in a number of samples orig-
inating from both the proper Lake Bangweulu and swamp 
areas near Mpanta and Chipundu.

Staurastrum doidgei Fritsch & Rich 
Fig. 3O–R
Staurastrum doidgei is a cosmarioid Staurastrum species de-
scribed by Fritsch & Rich (1937) from South Africa. Its cell 
shape, particularly in apical view, is most characteristic, i.e. 
strongly concave sides passing into broadly truncate semicell 
lobes. Semicell lobes are furnished with concentric series of 
granules, towards the semicell body merging into bigranu-
late verrucae but lacking in the central part of the semicell 
apex. Remarkably, despite its peculiar appearance, after the 
description by Fritsch & Rich (1937) S. doidgei was never 
reported again. The present authors encountered a few cells 
in sample nr. 2012075 originating from Lake WakaWaka.

Staurastrum livingstonii Thomasson
Figs 2C–F & 3K
Staurastrum livingstonii was described by Thomasson 
(1957) from the plankton of Lake Bangweulu. It applies to a 
rather small-sized, biradiate species with a stout bifurcation 
of the processes rendering it a most characteristic shape. As 
far as could be traced, no other finds have been published. 
Whereas Thomasson observed only a few specimens we en-
countered this species in the Bangweulu area rather regularly 
in a number of samples from both the Mpanta and the Chi-
punda region. Noticeably, next to specimens with a smooth-
walled semicell body agreeing with Thomasson’s (1957, 
Fig. 13a–c) drawings, also cells were found with a variable 
number of additional mucros on the cell surface (fig. 3K). 
Moreover, terminal spines often showed an extra furcation 
(fig. 2E & F).

Xanthidium bangweuluense Thomasson
Fig. 4A & B
Taxonomic remarks – By providing a nomenclatural type 
Förster (1983) validated the name of Xanthidium bangweu
luense Thomasson (1960a). The species in question was 
lowered in rank to a variety of Xanthidium sansibarense 
(Hieron.) Schmidle by Thomasson (1966) but the present au-
thors are of opinion that the morphological differences are 
large enough to justify discrimination at species level. As 
compared to the nominate variety of X. sansibarense as de-
scribed by Schmidle (1898), X. bangweuluense has less but 
larger marginal crenations and the shape of the semicell is 
trapezoid rather than hexagonal. The most important differ-
ence, however, is the frontal ornamentation in X. bangweu
luense consisting of some two transversal rows of conspicu-
ous spines (compare fig. 4A & B with 4C).

Xanthidium sansibarense is widely spread in Africa, e.g. 
Sansibar (Schmidle 1898), South Africa (Fritsch & Rich 
1937), French Sudan, today’s Mali (Bourrelly 1957), Su-
dan (Grönblad et al. 1958), Madagascar (Bourrelly & Couté 
1991), Uganda (Lind 1971), Ivory Coast (Bourrelly 1961), 
Zambia (Thomasson 1960a, 1966). The only records from 
outside that continent are by Scott & Prescott (1961) from 
Borneo and Sumatra, and by Wei (2014) from China.  Xan
thidium bangweuluense, on the contrary, is only known from 
the Bangweulu swamps (Thomasson 1960a) and the rela-
tively nearby Lake Shiwa Ngandu (Thomasson 1966). The 
present authors encountered it in low cell numbers in Bang-
weulu samples nr. 2012078 and 2012092.

Xanthidium longispinum (Thomasson) Coesel & 
Van Geest, comb. nov. & stat. nov.
Fig. 4G–L
Basionym – Xanthidium decoratum var. longispinum 
Thomas son, Hydrobiological Survey of the Lake Bangweulu 
Luapula River Basin, vol. 4, fasc. 2: 26, pl. 9: 10, pl. 10: 9. 
1966 (Thomasson 1966).
Type (iconotypus): Thomasson (1966), pl. 9: 10.
Tanonomic remarks – The description of X. decoratum var. 
longispinum by Thomasson (1966) is formally invalid as no 
nomenclatural type is indicated (McNeill et al. 2012, art. 40). 
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Figure 3 – Micrographs of selected desmid taxa: A & B, Staurodesmus curvatus (sample nr. 2012075); C, Staurodesmus unicornis 
(sample nr. 2012075); D, Staurodesmus bangweuluensis (sample nr. 2012080); E & F, focus–through picture of Staurastrum zambiense 
var. granulatum (sample nr. 2012073); G–I, focus–through picture of Staurastrum bidentulum var. africanum (sample nr. 2012073); J, 
Staurodesmus subunguiferus (sample nr. 2012073); K, Staurastrum livingstonii (sample nr. 2012079); L–N, Staurastrum onychophorum 
(sample nr. 2012076); O–R, Staurastrum doidgei (sample nr. 2012075). Scale bar represents 50 µm.
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Figure 4 – Micrographs of selected desmid taxa: A & B, focus–through picture of Xanthidium bangweuluense (sample nr. 2012092); 
C, Xanthidium sansibarense (sample nr. 2012073); D–F, Xanthidium mucronulatum (sample nr. 2012073); G–L, Xanthidium longispinum 
(sample nr. 2012078). Scale bar represents 50 µm.
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We herewith validate the name in question by indicating one 
of Thomasson’s pictures as holotype.

The pictures of our taxon under discussion in Thomas-
son (1966) are photographs of cells containing remnants of 
chloroplasts masking possible cell wall sculpture in the cen-
tre of the semicells. Yet, there can be hardly any doubt that 
those pictures refer to the same species as represented in our 
fig. 4G–L. Not only cell size and outline are in agreement but 
also the decoration of the lateral sides with a relatively long 
spine at the apical and basal angles and some 3 or 4 shorter 
spines in between is similar. Also a subapical row of 2 or 
3 prominences mentioned by Thomasson (1966) can be de-
tected (fig. 4L). Finally, Thomasson makes mention of large 
pores in face view. Those are not to be seen in his pictures 
as they are masked by chloroplast material but the pictures 
of our empty semicell show a circle of pits around a slight, 
central protuberance.

Considering the above-described morphological details 
we prefer to distinguish this taxon at species level from Xan
thidium decoratum as described by Fritsch & Rich (1937) 
from South Africa, a taxon widely spread in Africa and also 
quite common in our Zambia samples. Semicells in the lat-
ter taxon lack the basal and lateral spines so prominent in 
X. longispinum. Moreover, in frontal view they are marked 
by two transversal series of conspicuous tubercles. Actually, 
X. decoratum has more in common with many Cosmarium 
species than with most Xanthidium species, therefore it was 
renamed as Cosmarium pseudoxanthidium by Coesel & Van 
Geest (2009).

Only a single semicell of X. longispinum was encoun-
tered in our Zambia material, in sample nr. 2012078.

Xanthidium mucronulatum (Nordst.) Couté & Tell
Figs 2G–I & 4D–F
Taxonomic remarks – Xanthidium mucronulatum was 
originally described as Arthrodesmus mucronulatus Nord-
stedt (Nordstedt 1870) from Brazil. It was characterized by 
ovate to subhexagonal semicells, the proximal angles being 
furnished with a short, straight spine, the distal ones being 
mucronate; as well as by chloroplasts with two pyrenoids. As 
the name of the genus Arthrodesmus Ralfs (1848) appeared 
to be an illegitimate homonym of the chlorococcalean genus 
Arthrodesmus Ehrenberg (1838), Compère (1976) recom-
bined the species in question to Staurodesmus mucronulatus 
(Nordstedt) Compère. However, the genus Staurodesmus 
formally is characterized by so-called monospinous species, 
i.e. semicells provided with a single spine per radius (Teil-
ing 1948) whereas semicells of our species under discus-
sion usually are marked by two spines per radius. Therefore, 
Couté & Tell (1981) recombined it to Xanthidium mucronu
latum (Nordstedt) Couté & Tell. Obviously, the latter feature 
was overlooked by Förster (1983) when presenting that same 
name as a new recombination by himself.

Xanthidium mucronulatum is known as a polymorphic 
taxon. The number of spines/mucros per semicell is usually 
four but may range from two to six, and also their length and 
projection may vary, even within one and the same cell (e.g. 
Bicudo 1975).

Xanthidium mucronulatum is a predominantly (sub)tropi-
cal species widely distributed in both South America and 
Africa. In our Zambia material it was only incidentally en-
countered in some samples from Bangweulu swamps in the 
Mpanta region.

DISCUSSION

Most of the taxa discussed in the present paper belong to the 
genus Staurodesmus. Molecular studies have indicated this 
genus to be highly polyphyletic. It could be split up into at 
least four phylogenetic clades, some of them incorporat-
ing also species of the genera Staurastrum and Cosmarium 
(Gontcharov & Melkonian 2005, 2011). The rather arbi-
trary delimitation of the traditional, morphology-based gen-
era Staurastrum and Staurodesmus is also reflected in the 
present study, in the taxa Staurodesmus subunguiferus and 
Staurastrum zambiense. Staurastrum zambiense was origi-
nally described by Thomasson (1960a) as Staurodesmus sub
unguiferus f. longiradiatus and later on (Thomasson 1966) 
raised to species level: Staurodesmus longiradiatus. As ar-
gued above, however, the occurrence of granulate cell forms 
in that latter species formally prevents inclusion of this spe-
cies in the genus Staurodesmus. Yet it is possible, consider-
ing their rather similar, peculiar cell shape, that those taxa 
are closely affiliated which cannot be expressed in the frame-
work of the existing, traditional genera.

Another example of questionable taxonomic classifica-
tion is found in the species Xanthidium mucronulatum which 
was orginally described as Arthrodesmus mucronulatus 
Nord stedt (Nordstedt 1870). As explained in our discussion 
on that species, in the first instance it was transferred to the 
genus Staurodesmus, and later on to the genus Xanthidium. 
As classification in that latter genus is not very satisfactory 
either, Compère (1996) placed it in his newly erected genus 
Octacanthium. However, that genus presumably includes 
also a number of but little related species, such as Octacan
thium borgei (Thomasson) Compère which in our opinion 
most likely has to be considered a biradiate form of Stau
rastrum wildemanii Gutw. (Thomasson 1960a). For prag-
matic reasons we prefer to maintain the name of Xanthidium 
mucronulatum but it should be clear that molecular studies 
are highly desirable to elucidate phylogenetic relationships 
within this group of taxa. Referring to such studies, it is note-
worthy that the species Xanthidium octocorne Ralfs, the type 
species of Compère’s genus Octacanthium, appears to be 
closer to a group of Staurodesmus species than to traditional 
Xanthidium species such as X. antilopaeum Kütz., X. brebis
sonii Ralfs and X. cristatum Ralfs (Gontcharov & Melkonian 
2011, Šťastný et al. 2013). It would not surprise us if Xan
thidium mucronulatum also appeared to be related to par-
ticular species of Staurodesmus, e.g. to our newly described 
Staurodesmus bangweu luensis, both species being character-
ized by dicentric chloroplasts and only differing in number 
and projection of their cell wall spines.

ACKNOWLEDGEMENTS

The authors would like to thank Albertine Ellis née Adam for 
her suggestion for the name of Staurastrum onychophorum. 



110

Pl. Ecol. Evol. 149 (1), 2016

Thanks are also due to two reviewers for their valuable com-
ments on the manuscript.

REFERENCES

Agarcar D.S., Agarker M.S., Banerjee S. (1983) Desmids of Jabal-
pur, Madhya Pradesh, India. Bibliotheca Phycologica 66.

Bicudo C.E.M. (1975) Polymorphism in the desmid Arthrodesmus 
mucronulatus and its taxonomic implications. Phycologia 14: 
145–148. http://dx.doi.org/10.2216/i0031-8884-14-3-145.1 

Bourrelly P. (1957) Algues d’eau douce du Soudan Français, région 
du Macina (A.O.F.). Bulletin de l’Institut Francais d’Afrique 
Noire, Sér. A, 19: 1037–1102.

Bourrelly P. (1961) Algues d’eau douce de la République de Côte 
d’Ivoire. Bulletin de l’Institut Française d’Afrique Noire, Sér. 
A, 23: 283–398.

Bourrelly P., Manguin E. (1949) Contribution à l’étude de la flore 
algale d’eau douce de Madagascar: le Lac de Tsimbazaza. Mé-
moires de l’Institut Scientifique de Madagascar, Sér. B, 2(2): 
161–190.

Bourrelly P., Couté A. (1991) Desmidiées de Madagascar (Chloro-
phyta, Zygophyceae). Bibliotheca Phycologica 86.

Coesel P.F.M., Meesters J. (2007) Desmids of the Lowlands. Zeist, 
the Netherlands, KNNV Publishing.

Coesel P.F.M., Van Geest A. (2009) Taxonomic and biogeographi-
cal notes on Okavango desmids (Zygnematophyceae, Strep-
tophyta) II: genera Cosmarium, Xanthidium and Staurastrum. 
Systematics and Geography of Plants 79: 15–31.

Coesel P.F.M., Meesters J. (2013) European flora of the desmid gen-
era Staurastrum and Staurodesmus. Zeist,  KNNV Publishing.

Coesel P.F.M., Van Geest A. (2014) New or otherwise interesting 
desmid taxa from the Bangweulu region (Zambia). 1. Ge nera 
Micrasterias and Allorgeia (Desmidiales). Plant Ecology and 
Evolution 147: 392–404. http://dx.doi.org/10.5091/plece-
vo.2014.985

Compère P. (1976) The typification of the genus name Arthrodes-
mus (Algae-Chlorophyta). Taxon 25: 359–360. http://dx.doi.
org/10.2307/1219480 

Compère P. (1977) Staurodesmus Teiling (Desmidiacées). Typifi-
cation du genre et combinaisons nouvelles. Bulletin du Jardin 
Botanique National de Belgique 47: 262–264. http://dx.doi.
org/10.2307/3667999 

Compère P. (1996) Octacanthium (Hansgirg) Compère, a new ge-
neric name in the Desmidiaceae. Nova Hedwigia, Beiheft 112: 
501–507.

Couté A., Tell G. (1981) Ultrastructure de la paroi cellulaire des 
Desmidiacées au microscope électronique à la balayage. Bei-
hefte zur Nova Hedwigia 68: 1–228.

Ehrenberg C.G. (1838) Die Infusionsthierchen als vollkommene 
Organismen. Leipzig, L. Voss. http://dx.doi.org/10.5962/bhl.
title.58475 

Förster K. (1983) Revision und Validierung von Desmidiaceen-
Namen aus früheren Publikationen. 3. Algological Studies 33: 
375–387.

Fritsch F.E., Rich F. (1937) Contributions to our knowledge of the 
freshwater algae of Africa. 13. Algae from the Belfast Pan, 
Transvaal. Transactions of the Royal Society of South Africa 
25: 153–228. http://dx.doi.org/10.1080/00359193709519750

Gontcharov A.A., Melkonian M. (2005) Molecular phylogeny of 
Staurastrum Meyen ex Ralfs and related genera (Zygnemato-
phyceae, Streptophyta) based on coding and noncoding rDNA 

sequence comparisons. Journal of Phycology 41: 887–899. 
http://dx.doi.org/10.1111/j.0022-3646.2005.04165.x 

Gontcharov A.A., Melkonian M. (2011) A study of conflict between 
molecular phylogeny and taxonomy in the Desmidiaceae (Strep-
tophyta, Viridiplantae): analyses of 291 rbcL sequences. Protist 
162: 253–267. http://dx.doi.org/10.1016/j.protis.2010.08.003 

Grönblad R. (1945) De algis Brasiliensibus, praecipue Desmi-
diaceis, in regione inferiore flumimis Amazonas a Professore 
August Ginzberger (Wien) anno 1927 collectis. Acta Societas 
Scien tiarum Fennica. Series B. Opera Biologica 2(6): 1–43.

Grönblad, R., Prowse, G.A., Scott, A.M. (1958) Sudanese desmids. 
Acta Botanica Fennica 58: 1–82.

Lenzenweger R. (1997) Desmidiaceenflora von Österreich. Teil 2. 
Bibliotheca Phycologica 102.

Lind E.M. (1971) Some desmids from Uganda. Nova Hedwigia 22: 
535–585.

Lütkemüller J. (1900) Desmidiaceen aus den Ningpo-Mountains in 
Centralchina. Annalen des K. K. Naturhistorischen Hofmuse-
ums in Wien 15: 115–126.

McNeill J. et al. (2012) International Code of Nomenclature for al-
gae, fungi, and plants (Melbourne Code), adopted by the Eight-
eenth International Botanical Congress Melbourne, Australia, 
July 2011. Regnum Vegetabile 154. Koenigstein, Koeltz Scien-
tific books.

Nordstedt O. (1870) Desmidiaceae. In: Warming E. (ed.) Symbolae 
ad Floram Brasiliae centralis cognoscendam. Videnskabelige 
Meddelelser fra Dansk Naturhistorisk Forening i Kjøbenhavn 
1869: 195–234.

Ralfs J. (1848) The British Desmidieae. London, Benham & Reeve. 
Schmidle W. (1898) Die von Professor Volkens und Dr. Stuhlmann 

in Ost-Afrika gesammelten Desmidiaceen, bearbeitet unter Be-
nutzung der Vorarbeiten von Prof. G. Hieronymus. Botanische 
Jahrbücher für Systematik, Pflanzengeschichte und Planzen-
geographie 26: 1–59.

Scott A.M., Prescott G.W. (1958) Some freshwater algae from Arn-
hem Land in the Northern Territory of Australia. Records of the 
American-Australian Scientific Expedition to Arnhem Land 3: 
8–136.

Scott A.M., Prescott G.W. (1961) Indonesian desmids. Hydrobio-
logia 17: 1–132. http://dx.doi.org/10.1007/BF00040416

Shaji C., Patel R.J. (1991) Contribution to desmid flora of Kerala, 
India - II. Nova Hedwigia 52: 197–225.

Skuja H. (1964) Grundzüge der Algenflora und Algenvegetation der 
Fjeldgegenden um Abisko in Schwedisch-Lappland. Nova Acta 
Regiae Societas Scientiarum Upsaliensis, Ser. 4, 18(3): 1–465.

Šťastný J., Škaloud P., Langenbach D., Nemjová K., Neustupa J. 
(2013) Polyphasic evaluation of Xanthidium antilopaeum and 
Xanthidium cristatum (Zygnematophyceae, Streptophyta) spe-
cies complex. Journal of Phycology 49: 401–416. http://dx.doi.
org/10.1111/jpy.12051 

Teiling E. (1948) Staurodesmus, genus novum containing monos-
pinous desmids. Botanisk Notiser 1948: 49–83.

Teiling E. (1967) The desmid genus Staurodesmus. Arkiv för 
Botanik 6: 467–629.

Tell G., Zalocar de Domitrovic Y. (1984) Desmidiales (Chlorophy-
ta) de la provincia de Corrientes (Argentina) IV. Los géneros 
Staurodesmus y Xanthidium. Physis Buenos Aires, Secc. B 
42(103): 43–51.

Thérézien Y. (1989) Algues d’eau douce de la partie Amazonienne 
de la Bolivie. Bibliotheca Phycologica 82.

http://dx.doi.org/10.2216/i0031-8884-14-3-145.1
http://dx.doi.org/10.5091/plecevo.2014.985
http://dx.doi.org/10.5091/plecevo.2014.985
http://dx.doi.org/10.2307/1219480
http://dx.doi.org/10.2307/1219480
http://dx.doi.org/10.2307/3667999
http://dx.doi.org/10.2307/3667999
http://dx.doi.org/10.5962/bhl.title.58475
http://dx.doi.org/10.5962/bhl.title.58475
http://dx.doi.org/10.1080/00359193709519750
http://dx.doi.org/10.1111/j.0022-3646.2005.04165.x
http://dx.doi.org/10.1016/j.protis.2010.08.003
http://dx.doi.org/10.1007/BF00040416
http://dx.doi.org/10.1111/jpy.12051
http://dx.doi.org/10.1111/jpy.12051
http://dx.doi.org/10.2216/i0031-8884-14-3-145.1
http://dx.doi.org/10.5091/plecevo.2014.985
http://dx.doi.org/10.5091/plecevo.2014.985
http://dx.doi.org/10.5091/plecevo.2014.985
http://dx.doi.org/10.2307/1219480
http://dx.doi.org/10.2307/1219480
http://dx.doi.org/10.2307/1219480
http://dx.doi.org/10.2307/3667999
http://dx.doi.org/10.2307/3667999
http://dx.doi.org/10.2307/3667999
http://dx.doi.org/10.5962/bhl.title.58475
http://dx.doi.org/10.5962/bhl.title.58475
http://dx.doi.org/10.5962/bhl.title.58475
http://dx.doi.org/10.1080/00359193709519750
http://dx.doi.org/10.1111/j.0022-3646.2005.04165.x
http://dx.doi.org/10.1016/j.protis.2010.08.003
http://dx.doi.org/10.1016/j.protis.2010.08.003
http://dx.doi.org/10.1007/BF00040416
http://dx.doi.org/10.1111/jpy.12051
http://dx.doi.org/10.1111/jpy.12051


111

Coesel & van Geest, Desmids from the Bangweulu region (Zambia)

Thomasson K. (1957) Notes on the plankton of Lake Bangweulu. 
Nova Acta Regiae Societas Scientiarum Upsaliensis, Ser. 4, 
17(3): 1–18.

Thomasson K. (1960a) Notes on the plankton of Lake Bangweulu. 
2. Nova Acta Regiae Societas Scientiarum Upsaliensis, Ser. 4, 
17(12): 1–43.

Thomasson K. (1960b) Some planktic Staurastra from New Zea-
land. Botaniska Notiser 113: 225–245.

Thomasson K. (1965) Notes on algal vegetation of Lake Kariba. 
Nova Acta Regiae Societas Scientiarum Upsaliensis, Ser. 4, 
19(1): 1–34.

Thomasson K. (1966) Phytoplankton of Lake Shiwa Ngandu. Hyd-
robiological Survey of the Lake Bangweulu Luapula River Ba-
sin 4(2): 1–91.

Thunmark S. (1948) Sjöar och myrar i Lenhovda socken. In: Len-
hovda Hembygds förening (ed.) Lenhovda – En Värendssocken 
berättar: 665–710. Moheda, Lenhovda Hembygdsförening.

Turner W.B. (1893) The freshwater algae (principally Desmidieae) 
of East India. Kungliga Svenska Vetenskapsakademiens Hand-
ligar 25(5): 1–187. 

Wei Y. (2014) Flora Algarum Sinicarum Aquae Dulcis. Tomus 
XVIII - Chlorophyta, Desmidiales, Desmidiaceae. Sectio III: 
Xanthidium, Staurodesmus, Staurastrum, filamentous desmids. 
Beijing, Science Press.

West W., West G.S. (1896) V. On some North American Desmidieae. 
Transactions of the Linnean Society of London, Botany 5: 229–
274. http://dx.doi.org/10.1111/j.1095-8339.1896.tb00269.x

West W., West G.S. (1912) A Monograph of the British Desmidia-
ceae. Vol. IV. London, Ray Society.

Manuscript received 13 Apr. 2015; accepted in revised version 20 
Oct. 2015.

Communicating Editor: Bart Van de Vijver.

http://dx.doi.org/10.1111/j.1095-8339.1896.tb00269.x
http://dx.doi.org/10.1111/j.1095-8339.1896.tb00269.x

