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Abstract This article is our third ftoristic-taxonomic study of cyanoprokaryotes 

(blue-green algae, cyanophytes, cyanobacteria) of the Kingdom of Nepal. In previ­
ous studies (Watanabe and Komarek 1988, 1994) 84 taxa were characterized from 
wetland biotopes and streams from the Kathmandu Valley and Sagarmatha National 

Park . The present study describes those species living attached to other algae, to 
other submersed water plants, or to stony substrates in the same region of Nepal. Fif­
teen species were registered, from which seven are recognized as not yet described 
taxa (new species) . 

Key words: cyanobacteria, cyanophytes, cyanoprokaryotes, Himalaya, Nepal, 

Sagarmatha National Park. 

The Botanical Expedition to the Himalayas was organized by the National Sci­
ence Museum, Tokyo from October I to December 22, 1980. Samples of freshwater 
algae were collected by the second author (Watanabe ), particularly in the region of 
Sagarmatha (Mt. Everest) National Park, at 2700 to 5300 meters a.s.l. in Eastern 
Napal. This material was elaborated and published in several papers (Watanabe & 
Komarek, 1988, 1989, 1994; Komarek & Watanabe, 1990). This article reviews 
cyanoprokaryotic species, recognized in samples with periphytic (epiphytic and 
epilithic) communities from microbiotopes with streaming and stagnant water in the 
area mentioned. 

Numerous species were found in our samples, that are not commonly known or 
published in previous articles. Several taxa can be compared with species known 
from Nepalese and Chinese mountainous areas (Kusel-Fetzmann 1969, Chu et al. ed. , 
1991 ). However, we did not find any species that have been recorded from the central 
Himalayas, e.g., by Srivastava (1967) and Jao et al. (1974). However, all these papers 
(including our results) show that the cyanoprokaryotic microflora of the Himalaya 
moutains have specific character and comprise numerous distinct, alpine species, of 
which several are probably endemic to this region. 

it is interesting that several similar species such as those in samples from Sagar-
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mainly the small Chamaesiphon minimus, originally described from tropical Africa. 
However, it has larger cells, brownish colored sheaths and absence of a pad. The 
ecology does not correspond to tropical waters . Reproduction was not well recog­
nized, and the development of a few baeocytes (instead of exocytes) is also possible. 
In this case, classification into the genus Dermocarpella would seem suitable. 

4. Chamaesiphon palssahtiae spec. nova (Fig. 3, plate 11: 1- 3) 
Cells attached to filamentous algae and cyanoprokaryotes, sometimes in masses, 

but the cells are always slightly distant one from another, drop-shaped up to slightly 
club-shaped, rounded at the apex, 1.2-4.8 .urn long and 1- 2.8 ,urn wide, pale grayish 
blue-green. Exocytes develop only singly at the apex, always a little narrower than the 
cell , more or less I ,urn in diameter. 

Localities: Common species, mainly in flowing waters; e.g. , in a small stream 
above the lake near Amai Dablang, 4650 m a.s.l. (on Spirogyra) , in a stream along the 
route from Chhukung to Amphu, 4770m a.s.l. (on Coleodesmium), in a pond above a 
stream near Kongma La, 5300 m a.s.l. (on Coleodesmium), and in Lake Lingten by 
the Khumbu Glacier, 4920 m a.s.l. 

Comments: This species is mostly similar to Chamaesiphon minimus Schmidle, 
from which it differs by having more rounded, drop-like mother cells. Chamaesiphon 
minutus and Dermocarpa parva, both in the sense of Chu et al. ed. ( 1991) (excluding 
the type), are possibly identical with our species. The species is named after the leg­
endary Nepalese princess. 

5. Chlorogloea cf. microcystoides Geitler 1925 (Plate Ill) 
Colonies up to I mm in diameter, with densely agglomerated cells, in marginal 

parts in short, indistinct rows. Cells pale blue-green, more or less spherical to slightly 
irregular-rounded. 1.5- 3 .urn in diameter. Sheaths around cells firm , yellowish-brown . 

Localities: In the littoral (epilithic) of a small pond NW of Pangpoche (4550 m 
a.s. l. ) and in a small lake NNW of Amai Dablang (4650m a.s.l.). 

Comments: Our populations are not quite identical with this species, but partic­
ularly young colonies resemble the typical populations of Chlorogloea microcys­
toides, described from the European Alps. The old colonies are similar also to the re­
cently described monotypic genus Cyanoarbor Wang (with the type species C. ru­
pestris), which, however, has larger cells, forms macroscopic colonies and grows sub­
aerophytically on moist rocks in China. 

6. Clastidium nepalense spec. nova (Fig. 4, Plate 11 : 4) 
Cells heteropolar, cylindrical , slightly narrowed towards ends and pointed ; the 

sheath elongated from the apex into a very fine and short hair, which is l- 3.2,um 
long. Sheaths very fine , colorless, attached to the cell. Cells with homogeneous, gray­
ish blue-green or slightly greenish content, to 7.5 .urn long (exceptionally, with differ-
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Figs. 8- 11 . 8- Gloeocapsopsis ferruginea, small groups of ensheathed ce lls; 9 - Fortiea sp.; 

I 0 - Schizothrix jlammea, with detail of a trichome (te rminal part) ; 11 - Xenococcus luteo-vi­
olaceus, with cells differentiating in baeocytes. 

Comments: The morphology and structure of colonies correspond with the 
genus Gloeocapsopsis. It is, up to now, the only species of this genus with sheaths 
with ferric precipitates. 
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11. Mantellum himalayense spec. nova (Fig. 7, Plate IV: 2-arrows) 
Cells solitary or agglomerated in one layer, attached to the substrate, more or 

less spherical; arranged in short, irregular rows, pale grayish-blue, 0.5- 1 (before divi­
sion up to 1.3) J.lm in diameter. Cell division by binary fission , perpendicularly to the 
substrate, in two planes in successive generations. 

Localities: Epiphytic on filamentous algae in a stream along the route from 
Chhukung to Amphu, 4 770 m a.s .l. 

Comments: The third species of this genus. Differs from the marine M. adherens 
by ecology and by smaller dimensions, and from the reddish M. rubrum from vol­
canic lakes in Mexico by col or of cells and ecology. 

12. 3chizothrix flammea spec. nova (Fig. 10, Plate IV: I, 5) 
Filaments nearly fusiform , up to 125 J.lm long, attached to the substrate by basal 

ends, enveloped by firm, delimited, yellow-brown sheaths, which are colorless at the 
apical ends. Trichomes fasciculated, more or less parallel, cylindrical, very thin, 
0.5- 0.8 pm wide, pale grayish-blue, not constricted or very slightly constricted at the 
cross walls. Cells 1.2- 2 times longer than wide, apical cells cylindrical , rounded at 
the ends. 

Localities: Epiphytic and metaphytic among other algae in Lake Lingten by the 
Khumbu Glacier, 4920 m a.s.l. 

Comments: Very fine species, which does not correspond either morphologically 
or ecologically to any other known Schizothrix species. 

13. Stigonema sp. (Plate IV: 6- 9) 
Old filaments up to 140 pm wide, branches only 34-40 J.lm wide. Heterocytes 

were not developed, sheaths around cells intensely yellow-brown, lamellated. Cells 
(3 .7)- 5- (7 .5)J.1m in diameter. 

Localities: Periphytic in a small pond NW from Pangpoche, 4550 m a.s.l. and on 
mosses growing on rocks in a stream ENE of Kongma La, 5300 m a.s.l. 

Comments: This species seems to be characteristic for submersed localities in 
the central Himalayas. However, it does not correspond precisely to any described 
Stigonema species. The taxonomic position is not identifiable and is complicated by 
the absence of heterocytes in our samples. The taxonomic classification of this 
species remains to be solved by future studies. 

14. Tolypothrix sp. (Plate V) 
Filaments cylindrical, more or less 7.5 J.lm wide. Trichomes not constricted at 

cross walls, sparsely branched, more or less 5.5 J.lm wide. Cells always shorter than 
wide. Sheaths yellow-brown, slightly lamellated. Heterocytes more or less isodiamet­
ric, quadratic, more or less 7.5 J.lm wide, intercalar or in basal position and rounded at 
the basal end. 
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Localities: Periphytic and among algae in a small pond NW of Pangpoche, 

4500 m a.s.l. 
Comments: Similar situation as the previous Stigonema. Not identifiable, slight­

ly different from well described species. More material is needed for resolving the 
taxonomic position. 

15. Xenococcus luteo-violaceus spec. nova (Fig. 11, Plate VI) 
Cells in groups or densely aggregated, forming monolayer on the surface of fila­

mentous algae, arranged irregularly, rarely in indistinct rows. Cells rounded or polyg­
onal rounded, pale grayish blue-green or slightly violet, with homogeneous or slightly 
and fi nely granular content, 1.5- 3.8 (5) pm in diameter, enveloped by firm, thick, yel­
low-brown sheaths; cells with sheaths 3.7- 6.3 (7)J.1m in diameter. Reproduction by 
irregular binary fission and with baeocytes; the cells increase before the baeocyte for­
mation up to the diameter 8.8 (I 0) pm; baeocytes are small, more or less spherical, 
about 1- 1.5 pm in diameter, clusters of baeocytes inside the mother sheath up to 

15 Jlm in diameter. 
Localities: Common species, growing epiphytica ll y in submerse biotopes with 

stagnant water. It was found in two samples from a small pond NW of Pangpoche, 

4550m a.s.l., in a pond near the stream, situated ENE of Kongma La, 5300m a.s.l. , 
and in Lake Lingten by the Khumbu Glacier, 4920 m a.s.l. 

Comments: The generic features of the genus Xenococcus were revised by Gold­
M organ et al. ( 1994). Our new species corresponds well to their generic diagnoses, 
but differs greatly from all species described to date by morphology (particularly, yel­
low-brown sheaths) and by ecology. 

Diagnoses 

Chamaesiphon palssahtiae spec. nova: Cellul ae cyanoprocaryoticae solitariae vel se­

riatim et in grupos laxos aggregatae, heteropolares, basim ad substratum adherentes, 
obovoideae vel guttaeformes, apice late rotundatae, basim paulum attenuatae, ad 
4.8 J.lm longae, ad 2.8 Jlm latae, cum vagina tenui, hyalina; cellulae contetu palles­
cente aeruginoso, homogeneo. Divisio cellu larum in parte apica li ; exocytae so!itariae 
subsphaericae, pulse minusve I Jlm in diametro. - Typus: lamina vitrea no. 51792 
(TNS); icona typica figura nostra 3. - Habitatio: Epiphytice ad cyanoprocaryotis al­
gisque, praecipue in aquis fluentibus; locus classicus: rivulus prope Amai Dablang, 
Montes Emodi, Nepalia . 

Clastidium nepalense spec. nova: Cellulae cyanoprocaryoticae solitariae, basim,ad 
substrata adherentes, plus minusve cylindraceo-ovoideae, basim rotundatae, ad -apices 

subacutae et cum filo hyalino elongatae, ad 3.2 Jlm longo; cellulae ad 7.5, (8.,5) Jlm 
longae, ad 1.5 pm latae , contentu pallescente griseo-aeruginoso, homogen_ep. Tegu-
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ametro, contentu pallescente griseo-olivaceo, griseo-aeruginoso ve l paucim violas­
cente, paucim granulosa. Vagina firma, lata, luteo-brunescens. Divisio cellularum 
perpendiculariter ad substratum, plus minusve asymmetrica; propagatio baeocytis; 
cellulae matricaliae cum vaginas ad 15 ,urn in diametro, baeocyta sphaeroidea, 1-
1.5 ,urn in diametro.- Typus: lamina vitrea no. 51804 (TNS), icona typica : figura nos­
tra 11. - Habitatio: Epiphytice ad cyanoprocaryotis algisque in aquis stagnantibus; 
locus class icus: lacus prope Kongma La, Montes Emodi , Nepalia. 
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Descriptions to Plates 

Plate I. 1- 3 - Aphanocapsa sp. (I =young colony, 3 =detail of cells); 4 - Chamae­
siphon cf.jaoi (cells with single exocytes); 5- 8 - Chamaesiphon cf. minimus. 

Plate II . I - 3 - Chamaesiphon palssahtiae; 4 - Clastidium nepalense; 5- 6 - Clas­
tidium cf. sicyoideum; 7 - Gloeocapsopsis ferruginea; 8 - Cyanobacterium epi­
phyticum. 

Plate Ill. Chlorogloea cf. microcystoides ( comp. also with the genus Cyanoarbor, 
I =detail of a young colony, 5=old colony, 6=situation of cells inside of a 
colony). 

Plate IV I, 5 - Schizothrix jlammea, attached colonies with numerous secondary 
epiphytes; 2 - Mantellum himalayense, colonies from the top view (arrows); 3-
4 - Fortiea sp., the identical trichome with various focusing; 6- 9 - Stigonema 
sp. , parts of branched filaments in various magnification (5=young branch, 8= 
habit of the brabched filament). 

Plate V Tolypothrix sp., details of terminal and intercalar parts of filaments ( 4 and 9 
=characteristic branching). 

Plate VI. Xenococcus luteo-violaceus, rich agglomerations of epiphytic cells (5 = 
cells differentiating in baeocytes are marked by arrow). 
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Plate I 
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Plate ll 
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