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SUMMARY

Spirotaenia diplohelica, found in a moorland pool near Staverden,The Netherlands is described as a

new species. It is principally characterised by a double,spiralised and parietally situated chromato-

phore tape. The systematic position of the new taxon is discussed.

1. INTRODUCTION

2. DESCRIPTION OF THE NEW SPECIES AND ITS HABITAT

As regards the terminology used in the diagnosis, the reader is referred to

Lutkemuller(1903) for the relevant criteria.

Spirotaenia diplohelica Coesel, spec. nov.

Diagnosis; Cellulae fusiformes apicibus rotundatisdiametro plo longiores.

Chlorophorum parietale, consistens in binis taeniis angustis spiraliter contortis

extremitatibus utrinque commissis pileolum erubescentem. Taeniae laxe tortae

2-3| anfractibus pro cellula, media parte modice, ad apices praerupte adscen-

dentes. Dimensiones: Longitude 28-44pm, crassitude5.8-7.1 /un. Habitatinter

sphagna immersa in lacuna turfosa.

Iconotypus: Figura nostra la.

In August, 1980, a species ofSpirotaenia was discovered in a moorlandpool near

Staverdenin the Dutch province of Gelderland, which species is characterised by

a double, spiralised and parietal chromatophore tape. This was a remarkable find

since all species of Spirotaenia, at least those hitherto described as having a

chromatophore of the parietal type, were always reported to have a single coiled

band(compare Krieger 1933). The only published indicationof the occurrence

of a double coiled chloroplast structure in Spirotaenia is in a paper by Skuja

(1964, p. 176, t. 30:15) who figured an alga under the name “Spirotaenia spec.”

which agrees to a large extent with the recent Dutch find. In his accompanying

description Skuja (1 .c.) states that he encounteredonly a few specimens and for

that reason refrained from giving a definitive name and diagnosis. Our own

material fortunately was ample enough to permit a description as a new taxon.
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Spirotaenia diplohelica Coesel, spec. nov.

Diagnosis: Cells fusiform with rounded ends, 4|—7 times longer than broad.

Chromatophore parietal, consisting of two narrow helically coiled tapes con-

nected at bothends to form a cap suffused with red. The tapes are loosely coiled

with 2-3j coils per cell and moderately sloping in the middle part but more

steeply towards the ends.

Dimensions: Length 28-44 /.an, breadth 5.8-7.1 /an.

Habitat: In a small peaty pool among submerged Sphagnum.

Iconotype: Our figure la.

Coesel, spec. nov.
- a: iconotypus; f: contours of arecently divided cell

(embeddedin a mucilaginousenvelope).

Fig. 1. Spirotaeniadiplohelica
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S. diplohelica is a small species with a delicatechloroplast structure which is often

but poorly discernible especially when granular assimilates have accumulated.

The most striking feature is the presence of two parietally oriented and coiled

chloroplast tapes. In the middle of the cell, where the nucleus is situated, the

outlines ofthese bands are often only vaguely defined.Where the tapes reach the

two polar ends of the cell they join to form a U-shaped connecting cap which is

suffused with red and has a distinct and contrasting red outer contour line.

Sometimes a conspicuous mucilaginous sheath can be observed (Jigs. lb,J) but

not infrequently it is not discernible. Conceivably such a sheath is always formed

in principle but not rarely liquifies to such an extent that it becomes invisible. It is

not clearwhether pyrenoids are present or not. In many cases, but by no means

consistently, the chloroplast exhibits one or two somewhat lighter and more or

less globose structures at the sites where the tapes cross one another in the

vertical projection on a flat surface (see figs, la, b, c). The contours of these

structures are so vague, however, that the present author does not venture to

identify them as pyrenoids.

The type locality of S. diplohelica is an area near Staverden (municipality of

Ermelo) known as “De Leemputten” a moist moorlandcontaining a numberof

larger and smallerpools with a varying degree oftrophism and containing a rich

and varied desmid flora (Coesel & Kooyman-van Blokland 1976). The first

record of S. diplohelica dated from August, 1980, when it was found in a small

and shallow pool ofabout 1 m diam.and about25 cm deep lying in a soggy stand

of Erica tetralix L. with much Sphagnum, some sparse Phragmites australis

(Cav.)Trin. ex Steud. and locally much Nartheciumossifragum (L.) Huds. In the

pool proper Sphagnum crassicladum Warnst. var. obesum (Wils.) Schimp. and

Sphagnum cuspidatum Ehrh. were growing and these peat mosses were mostly

covered with a brown precipitate of ferric compounds. The sample of algae

including Spirotaenia diplohelica was obtained by squeezing these two sub-

merged Sphagnum-species and containedas dominantspecies; Microspora spp.,

Binuclearia tectorum (Kiitz.) Beger ex Wichm., Frustulia rhomboides (Ehr.) De

Toni var. saxonica (Rab.) De Toni, Closterium striolatum Ehr. ex Ralfs, Cos-

marium tinctum Ralfs and Staurastrumarnellii Boldt var. spiniferum W. & G. S.

West. Spirotaenia diplohelica was collected in the same pool again later in the

autumn, 1980, and in the spring of 1981 and appeared to be locally common. At

this site the pH fluctuates between 4.1 and 4.9, and the pH-corrected con-

ductivity between20 pS and 70 pS/cm (at 25°C). Since S. diplohelica was never

encountered in any of the other, less acid and more mesotrophic pools during

repeated collecting trips in that same area (Mrs. A. Ellis-Adam, pers. comm.),

this species can for the time being be ecologically characterised as a benthic,

acidophilous, oligotraphentous (and at the same time dystraphentous)

organism.

3. DISCUSSION

Of the newly described species of Spirotaenia only the vegetative stage was
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collected. Mollenhauer(in press) has pointed out that the genus Spirotaenia

has an adequate diagnosis only within the scope of conjugatophycean algae.

There is as yet no universally valid criterion to distinguish vegetative con-

jugatophycean algae from other green algae, and, therefore, the vegetative stage

of representatives of the genus Spirotaenia form some longish, coccoid and

single-celled green algae with a similar chloroplast morphology such as Koliella

spirotaenia (G. S. West) Hindak and Elakatothrixspirochroma (Reverdin) Hin-

dak. Although in this problem of taxonomicidentity the mode of sexual repro-

ductionis the only fully convincing criterion, at least a numberofrepresentatives

ofthe genusSpirotaenia exhibit features hitherto not recorded in other groups of

green algae. Many species of Spirotaenia, for instance, exhibit the phenomenon
that after a nuclear division the new transverse cell wall is initially perpendicular

to the longitudinal axis ofthe cellbut soon assumes a slanting position (Krieger

1933, p. 48). Subsequently the two daughter cells shift along laterally one beside

the other whilst they at the same time grow out to assume the contour of the

mother cell. This process constitutes according to Mollenhauer(in press) a

conjugatophycean-like cell division never found in chlorococcalean green algae.
Another typical feature of a number of species of Spirotaenia is the reddish

suffusion of the polar ends of the chromatophore by the local accumulationof

carotenoids. According to Geitler (1943, 1959) this phenomenon is not met

with in any other group of green algae. Unfortunately not all species of Spiro-

taenia exhibit both characteristics, so that the presence of these features cannot

serve as a general taxonomic criterion to define the genus. Since our new species

shows both the cross wall inclination (see fig. If) and the local carotenoid

accumulation, however, there are cogent reasons to refer it - naturally also on

account of its chloroplast morphology -
to the genus Spirotaenia.

The genus Spirotaenia was divided by Rabenhorst (1863, p. 177) into two

subgenera on account of the presence of one tape per cell (in the subgenus

Monotaeniae) or of more tapes (in the Polytaeniae). Lutkemuller(1895), after

painstaking observations of crudely cultured material, came to the conclusion

that in Spirotaenia the chromatophore is not consistently of the parietal type as

had previously always been assumed. In at least four species he established the

presence of a central (i.e., axial) chromatophore provided with a number of

helical longitudinal ridges, and he, accordingly, subdivided the genus into a

group with a parietal and one with a centrally situatedchromatophore. Since his

classification coincided with the previously current one in Monotaeniae and

Polytaeniae Lutkemuller retained the names introduced by Rabenhorst

(1863) but adapted the diagnostic characterisation of these subgenera accord-

ingly. In this emended diagnosis of the Monotaeniae Rabh. and Polytaeniae

Rabh. ofLutkemuller(1895), adopted in, e.g., the well-known desmid florasof

West & West (1904) and of Krieger (1933), therefore, not the number of

chromatophore tapes is so crucial any more but rather the parietal or central

position of the chromatophore.
It goes withoutsaying that the species S. diplohelica described in the present

paper even if provided with two chromatophore tapes, is most closely related to
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the section (or subgenus) Monotaeniae.As far as can be ascertained, apart from

the previously mentioned, incompletely diagnosed species discussed by Skuja

(1964), S. diplohelica is the only species of the genuswith two parietal chromato-

phore tapes. A rather similar diagnosis of S. bispiralis by West (1892) was

queried by Lutkemuller (1895) and was subsequently emended in West &

West (1904) by characterising the species in question as having a central chro-

matophore and by referring it accordingly to the Polytaeniae.
The species with an undoubtedly bitaeniate, parietal chromatophore men-

tioned by Skuja (1964) is almost certainly closely related with S. diplohelica,

but it differs clearly from it in several respects; the Spirotaenia spec, of Skuja

(l.c.) is much larger (78-82 /tm x 9-9.5 pm), it has more truncate than rounded

ends, its chromatophore tapes slant more evenly from pole to pole and it has

differently constructed polar terminationsof these tapes (they are provided with

two oblong, orange carotenoidbodies connected by a less intensively coloured

zone, which image presumably represents the lateralprojection of what is in fact

a subannular single carotenoid body). As long as no additional material of

Skuja’s species has been found (so that an insight can be obtained into the

range of variation of a numberof characters) it is better to refrain from giving

it a definite taxonomic status.
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