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Abstract

The paper describes for the first time 18 taxa of desmids from the Sikkim State. Six taxa belonging to three

gencra, viz., Closterium Nitz., Cosmarium Corda and Staurastrum Meyen are new additions to the algal flora of
India.

Introduction

Algae of eastern Himalayas have received very little attention (Prasad & Mehrotra,
1977 ; Sarm2 & Khan, 1980). Only a few taxa have been recorded from Sikkim State
(Rao, 1963 ; Srinivasan, 196J).

Collections of zlgae were made from various places in Sikkim, chiefly in and around
Gangtok during May, 1984 (Text-fig. 1). This has yielded a rich variety of algae and
it is intended to describe them group-wise in a serics of papers. The present communi-
cation dezls with some of the desmid taxa which have not been recorded from this part
of eastern Himzlayas. In the present paper, 18 taxa of desmids are being described of
which one taxon belongs to the family Mesotaeniaceae and 17 belong to the Desmi-
diacere. The genera are (no. of taxa of each indicated within brackets) : Cylindrocystis
Meneghini (1), Penium Brebisson (1), Closterium Nitzosch (5), Cosmarium Corda
(10), and Staurastrum Meyen (1). As no work has been done on the algae of the Sikkim
State, all these desmids are new records for the area. Six taxa, viz., Closterium eboracense
(Ehr.) Turner, Gosmarium bipunctatum Bory forma subrectangularis West & West, Cosmarium
botrytis Menegh. var. mediolacve West, Cosmarium majae Strom., Cosmarium quadratum Ralfs

var. willei (Schmidle) Krieger et Gerloff, Staurastrum subpygmeaym West var. sub-angulatum
W. & G. S. West—are new additions to the algal flora of India.

Systematic Description

The arrangement of genera is after Scott & Prescott (1961), while taxa under each
genus are enumerated alphabetically.

Family—Mesotaeniaceae

Genus—CYLINDROCYSTIS Meneghini, 1838

Cylindrocystis crasse. De Bary ; Fig. 4

Krieger, W. 1937, p. 211, pl. 6, figs 16-17 ; Croasdale, H. 1965, p. 303, pl. 1,
figs. 9-12.
Cell broadly elliptical 1 1/2 to 2 times longer than broad, apices broadly rounded,

chloroplast with numerous ra-liating processes, cell wall smooth. Long. cell 36-38 pm 3
O AL W 2
lat. cell 21-31 um.

Habitat—Plaaktonic with other algre in a (resh-water ditch.
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. d(l}ells 6-7 times longer than broad, stout with truncate apices, slightly inflated in the
middle, chloroplast with distinct ridges and 4 pyrenoids in a row. Long. cell 135-
137 pm ; lat. cel] 20 um.

Habitat—Planktonic with other algae in a fresh-water ditch.

Lofallity——.CO.llection no. 1264, Gangtok (Sikkim).
Dustribution in India—Andaman and Nicobar Islands (Prasad et al., 1982).

Genus—CLOSTBRIUM Nitzsch, 1817

Closterium  acerosum (Schrank) Ehr. ; Fig. 13

West, W. and West, G. S. 1904, 1, p. 146, pl. 15, figs. 2-5.

Cells 12-13 times longer than broad, very slightly curved, with 10°-20° arc. inner
margin almost straight or slightly convex, semi-cells gradually tapering towards the api-
ces, which are narrow and rounded-truncate; chloroplast with 5 ridges and 7 pyrenoids
arranged in a row. Long. cell 220 um ; lat. cell 18 um ; lat. apex 4 pm.

Present form is slightly narrower and shorter than West and West’s British desmid
but agrees with the specimen described by Forster (1982, p. 62, pl. 7, figs. 1-2).

Habitat—Planktonic with other algae in a fresh water ditch.

Locality—Collection no. 1264 ; Gangtok (Sikkim).

Dastribution in India—Assam (Carter, 1926) ; Maharashtra (Dixit, 1937 ; Gonzalves

& Joshi 1943 a, 1943b ; Kamat, 1975; Ashtekar & Kamat, 1979) ; Uttar Pradesh (Ven-
katraman, 1957 ; Lakshminarayana, 1963 ; Suxena 1960 ; Prasad, 1964-65 ; Rai &
Kumar, 1976 ; Prasad & Mehrotra, 1977b ; Pandey & Pandey, 1980a) ; Gujarat
(Kamat, 1962 ; Patel, 1969 ; Patel & Asokakumar, 1979) ; Delhi (M. Singh, 19662) ;
Punjab (M. Singh, 1966b) ; Andhra Pradesh (Suxena & Venkateswarlu, 1966a ; Ven-
kateswarlu, 1976) ; Himachal Pradesh (Kamat, 1968b) ; Madhya Pradesh (Agarkar,
1969) ; Bihar (Nasar & Munshi, 1976) ; Karnataka (Bongale & Bharti, 1980b ; Bharti
& Hegde, 1982 ; Somashekar, 1984).

4. Closterium eboracense (Ehr.) Turner ; Fig. 4

Krieger, 1937 pp. 282, pl. 17, fig. 4 ; Ruzicka, J. 1977, p. 137 pl. 14, figs. 1-2.

Cells of medium size, 4-5 times longer than broad sides slightly curved to almost
straight, ends broadly rounded, inner end slightly curved ; chloroplast with 5-6 bands
and 5 pyrenoids arranged in a row. Long. cell 197 um ; lat. cell 44.5 pm ; lat. apex
9 pm.

Habitat—Planktonic with other algae in a fresh water drain.

Locality—Collection mno. 1230 ; Gangtok (Sikkim).

Distribution in India—The alga is being reported from India for the first time.

5. Closterium libellula Focke var. intermedium (Roy et Biss.) G. S. West ; Fig. 6
Kricger, 1937, P- 254, p]. 12, ﬁgs 3-5; Scott, A. M. Gronblad and Croasdale.
H. 1965, p. 21, pl. 1, fig. 8.
Cells of medium size, 5 times longer than broad spindle-shaped, more or less straight

with both the margins moderately convex ; cell gradually attenuated from middle towards
broadly rounded and subtruncate poles ; Ciell wall smooth ; chloroplast with 5-6 ridges
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and 9-10 pyrenoids arranged in a row. Long. cell 257-278 pm ; lat. cell 51-56 pm ;
lat. apex 21-23 pm.

Habitat—=Planktonic with other algac in a [resh water ditch.

Locality—Collection no. 1264 ; Gangtok (Sikkim).

Dastribution in India—Assam (Carter, 1926) ; Andhra Pradesh (Suxena & Venka-
teshwarlu, 1966b) ; Madhya Pradesh (Agarkar, 1971 ; Agarkar & Agarker, 1973,1977);
Gujarat (Patel & Ashokakumar, 1979) ; Uttar Pradesh (Pandey & D. C. Pandey, 1980b) ;
Karnataka and Goa (Bharti & Hegde), 1982).

6. Closterium moniliferum (Bory) Ehr.

West, W. and West, G. S. 1904, 1, p., 143, pl. 16, figs. 15, 16 ; Krieger, W. 1937,
13(1), p. 289 pl. 18 figs 6, 7.

Cells of medium size, 5-6 times longer than broad, moderately curved, inner margin
nflated in the middle, cell uniformly narrowed to obtusely rounded apices with smooth
cell wall ; chloroplast with 4-5 ridges and 8-9 pyrenoids arranged in a median series.
Long. cell—235-240 pm ; lat. cell 40 pm ; lat. apex 8-9 pm.

Habitat—Plaunktonic with other algae in a fresh-water drain.

Locality—Collection no. 1230 ; Gangtok (Sikkim)

Dastribution in India—Manipur (Bruehl & Biswas, 1296) ; Maharashtra (Gonzalves
& Joshi, 1943b ; Kamat 1963a); West Bengal (Kachroo, 1959b ; Pal & Santra, 1984) ;
Gujarat (Kamat, 1962 ; Patel & Asokakumar, 1979) ; Kashmir (Suxena & Venka-
taswarlu, 1968c) ; Madhya Pradesh (Agarkar, 1969 as C. monilifer (Bory) Ehr. ; Patel
& Satyanarayana, 1976) ; Uttar Pradesh (V. P. Singh & P. N. Saxena, 1969 ; V. P.
Singh et al., 1970 ; Kamat, 1973 ; Shukla, 1971 ; Prasad & Mehrotra, 1977b
Lucknow ; Pandey & Pandey, 1980a ; Sashikala & Sarma, 1985) ; Ladak (Mir &
Suri, 1975) ; Rajasthan (Patel & Rao, 1975) ; Western Himalayas (Suxena, 1979) ;
Karnataka (Gurdeva et al., 1963 ; Someshkar, 1984).

7. Closterium pritichardianum Arch. ; TFigs. 2, 3.

West, W. & West, G. 8.1904, 1, p. 172, pl. 22, figs. 6-14 ; Krieger, W. 1937, 13(1),
p- 321, pl. 25, figs. 1-4.

Cells of medium size or large, faintly curved to more or less straight, 11-12 times
longer than broad, outer margin 24-40 degree of arc, inner margin straight or slightlyv
concave, cell gradually attenuated to narrow, truncate and faintly recurved apices :
cell wall striated ; chloroplast with 5-7 ridges and 6-8 pyrenoids arranged in a row.
Long. cell 510-514 um ; lat. cell 43-46 pm ; lat. apex 10 pm.

Figs. 1-20—1, Closterium ¢borcvense (Ehr) Turner 3 2,3, Glosterium pritichardionum Aveh; 4, Cyliidvocysiis crassa De
Bary; 5, Penium minutum (Ralfs.) Cleve var, crassum W. West; 6, Glosterium libellula Focke var. intermedium
(Roy et Biswas) G. W. West; 7, 8, Staurastrum subpygmeaum West var, subangulatum W. & G. S. West: 9,
Cosmarium cucurbitinum (Biss.) Lutkero; 10, 11, Gosmarium majae Stron; 12, Cosmarium quadretum Ralfs var.
Willei (Schmidle) Krieger el Grerlofly 13, Closterium aceroswm (Sehrank) Ehrg 14, Cosmarium brpunctatum
Bory tormna subrcctanpularis West & W est 18, Gosmariom subturgidum (‘'Turn,) Schmidle ;18, Cosmarium lundelli
welp.; 17, Cosmarium dubium Borge; 18, Cosmarium bolrptis Menegb.  var. wmediolaere \West: 19, (‘,'t‘).\‘marium
diaymoprotupsum Wesr & West; 20, Cosmarium circulare Reinsch var. messikommeri Kricger of Gerlofk,
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Habitat—Planktonic with other algac in a fresh water ditch.

Locality—Collection no. 1264 ; Gangtok (Sikkim). " 966b) :

Distribution in India— Andhra Pradesh (Suxena & \'cnk;xtc&vnrlEu 1966a, 1t ()(;2 ;
Madhya Pradesh (Agarkar. 1971) ; Karnataka and Goa (Bharat & Hegde, 1982).

Genus—COSMARIUM Corda, 1834

8. Cosmarium botrytis Menegh. var. mediolacve \Vest. Fig. 18.

West, W. & West, G. S. 1912, 4, p. 6, pl. 97, fig. 5 : Trenee Maric, F. 1952, 4 (1-2)
p. 105, pl. 10, fig. 12.

Cells rather large. about 1 1/3 times longer than broad, deeply. constricted, sinus
narrowly linear, semi-cell with a smooth and faintly concave apex, granules arvanged
in radiating and concentric series gradually becoming smaller towards the centre of the
semi-cell, central portion smooth, each semicell with two axile chlovoplast, each con-
taining one pyrenoid. Long. cell 72-74 um : lat. cell 52 pm 3 lat isthmus 47 pm.

Habitat—On damp rocks.

Locality—Collection no. 1328 ; Gangtok (Sikkim).

Distribution in India—The alga is being recorded for the first time from India.

9. Gosmarium bipunetatum Bory forma subrectangularis West & West. ; Iig. 14
West, W. & West, G. S. 1908, 3, p. 214, p. 85, fig. 7.

Ceells small somewhat rectangular, almost as long as broad, deeply constricted, sinus
narrowly linear with a very slightly dilated extremity ; semicells subrectangular, basal
and apical angles round, sides convex, apex widely truncate, margins undulatc-crenate
showing 12-14 crenations on periphery, each semi-cell with 3 irregular series of small
granules within the margin and 2 large granules in the centre. Long. cell 22 pm ; lat.
cell 21 pm ; lat. isthmus 6 pm.

Habitat—Planktonic with other algae in a fresh water channel.

Locality—Collection mo. 1230 ; Gangtok (Sikkim).

Distribution in India—This constitutes a new record for India.

10. Cosmarium circulare Reinsch var. messikommer: Krieger et Gerlofl ; Fig. 20

Krieger, W. 1923, 11, p. 178, pl. 9, fig. 21 ; Scott, A. M. and Prescott, G. W. 1961,
17 (1-2) p. 60, pl. 25, fig. 7 as C. lundelliz Delp. var. circulare Reinsch.

Cells of medium size, semicells more or less semicircular, sinus narrowly linear and
close, cell-wall punctate, chloroplast axile with two pyrenoids in each semi-cell.
Long. cell 56-58 pm, lat. cell 43 pm ; lat. isthmus 12-14 pm. )

Habitat—On damp rocks.

Locality—Collection  no. 1328 ; Singtam (Sikkim)

Distribution in India—Reported from the following placesas C. lundelli var. circulare

einsch) Ka . »
" I\fIan)ipur (Bruehl & Biswas, 1926 as C. circulare), Karnataka (Bharti, 1966 ; Bongale

& Bharti, 198025 Bharti_ & Pai, 1982 ; Gurdeva et al., 1983 ; Somashekar, 1984) ¢
Maharashtra (Kamat, 1975).
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11. Cosmarium cucurbitinum (Biss.) Lutkem. var. subpolymorphum (Nordst.) Lutkem.
Fig. 9.

Scot, A. M., Gronblad, R. and Croasdale, H. 1965, 69, p. 43, pl. 7, fig. 106 ; Krieger
W. and Gerloff, J. 1969, 3, p- 373, pl. 64, fig. 4.

Cells of medium size, 1.7 times longer than broad, moderately constricted, isthmus
broad, semi-cells sub-elliptical with slightly narrowed and rounded apex, cell wall mi-
nutely punctate, Chloroplast axile with two pyrenoids in each semi-cell.

Long. cell 96 um ; lat. cell 52 pm, lat. isthmus 47 pm.

Habitat—On damp rocks.

Locality—Collection no. 1328 ; Singtam (Sikkim).

Distribution in India—Madhya Pradesh (Agarkar, 1971) ; Uttar Pradesh (Pandey
& Pandey, 1980b).

12. Cosmarium didymoprotupsum W. & G. S. West. ; Fig. 19

West, W. & West, G. S. 1908, 3, p- 192, pl. 88, fig. 8 ; Forster, K. 1982, p. 198, pl.
36, fig. 11.

Cells of medium size, a little longer than broad, very deeply constricted, sinus na-
rrowly linear with a dilated extremity, semicells broadly truncate pyramdate, basal angles
broadly rounded and grannulate, apex truncate and straignt ; cell wall within the mar-
gin densely granulate, granules reduced towards the centre of the semicell ; Chloroplast
axile with two pyrenoids in each semicell.

Long. cell 53-59 um ; lat. cell48 um ; lat. isthmus 15 pm.

Habitat—On damp rocks.

Locality—Collection no. 1287 ; Gangtok (Sikkim).

Distribution in India—TIt is a new record for India.

13. Cosmarium dubium Borge ; Fig. 17

Soctt, A. M. & Prescott, G. W. 1961 , p. 98, pl. 32, fig. 3.

Cells small, 1.5 times longer than broad, broadly elliptic, deeply constrictéd, sinus
narrow and linear semi-cells subelliptic, basal angles rounded, apex slightly flattened,
margin of each semi-cell with 8-9 undulations ; cell wall smooth with 2 protuberance
in the centre of semi-cell.

Long. cell 23.5-26 pm ; lat. cell 16-18 um ;
5-6 um.
Habitat—On damp rocks.

Locality—Collection no. 1328 ; Singtam (Sikkim)
Distribution in India—This report is a new record fo

lat. isthmus

r India.

14. Cosmarium lundelli Delp. ; Fig. 16

West, W. & West, G. S. 1905, 2, p. 138, pl. 57, figs. 1,2 ; Scott., A. M. & Pres-
cott, G. W. 1961, 17 (1-2), p. 60, pl. 23, fig. 6.

Cells of medium size, a little longer than broad, deeply constricted, sinus linear and
open ; semi-cells sub-semicircular to sub-pyramidate, basal angles rounded ; cell wall

coarsely punctate ; chloroplast axile with two pyrenoids in each semi-cell. Long. cell
59 pm ; lat. cell 58 pum ; lat. isthmus 19 pm. _
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Habitat—On damp rocks.

Locality—Collection no. 1328 ; Singtam (Sikkim).

Distribution in India—Bengal (Turner, 1892 as S. subcirculare Turner) : Maharashtra
Gonzalves & Joshi, 1943a ; Kamat, 1963a); Andhra Pradesh (Suxena & Venkatesh-
warlu, 1966a); Madhya Pradesh (Patel & Satyznarayan, 1976); Kerala (Patel & George,
1977); Uttar Pradesh (Pandey & Pandey, 1980a); Karnataka (Somashekar, 1984).

15. Cosmarium majae Strom. ; Figs. 10, 11

Krieger, W. & Gerloff, J. 1969, p. 312, pl. 49, figs. 9 a-c.

Cells small, somewhat broad, dumble-shaped, slightly broader than long, sinus nar-
row at apex and widening outwards ; semi-cells with convex sides, apices retuse ; cell
wall minutely punctate, each semi-cell with an axile chloroplast containing a large
pyrenoid in the centre. Long. cell 9-11 pm ; lat. cell. 11-5-13 pm lat. 1sthmus
3.5-4 pm.

Habitat—On damp rocks.

Locality—Collection no. 1328; Singtam (Sikkim).

Distribution in India—The alga is being reported from India for the first time.

16. Cosmarium quadratum Ralfs. var. willei (Schmidle) Krieger et Gerloff ; Fig. 12.

Krieger, W. & GerlofT, J. 1969, p. 280, pl. 46, figs. 5,6 ; West, W. & West, G. S.
1908, p. 59, pl. 87, figs. 21-22.

Cells of medium size, almost two times longer than broad, sinus narrow at the apex
but somewhat open towards the exterior ; semi-cells subsquadrate, slightly narrow up-
wards, basal angles rounded, sides of semi-cells straight; chloroplast axile with two pyre-
noids in each semi-cell. Long. cell 50 um ; lat. cell 28-28.5 pm ; lat. isthmus 27-28 pm.

Habitat—Planktonic with other algae in fresh water drain.

Locality—Collection no. 1230 ; Gangtok (Sikkim).

Distribution in India—This constitutes a new addition for Indian flora.

17. Gosmarium subturgidum (Turn.) Schmidle , Fig. 15
West, W. & West, G. S. 1908, 3, p. 116, pl. 75, fig. 5.

Cells large, about twice as long as broad, slightly constricted, sinus a shallow de-
pression ; semi-cells widely ovate from a broad base, apex sub-truncately rounded, cell
wall somewhat sparsely punctate, vartical view circular.

Long. cell 105 pm ; lat. cell 53 pm ; lat. isthmus 46-47 pm.

Habitat—On damp rocks.

Locality—Collection no. 1328 ; Singtam (Sikkim).

Distribution in India—Maharashtra (Kamat, 1980a).

Genus—STAURASTRUM Meyon, 1 829

18. Staurastrum subpygmeaum West var. subengulatum W. & G. S. West ; Figs. 7, 8
West, W. & West, G. S. 1912, p. 163, pl. 124, fig. 1

Cells of medium size, about as long as broad, deeply constricted, sinus subrectangular
with an acuminate extremity, semi-cells subrhomboid elliptic, angles less produced,
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a thicker lateral margin and apex convex, vertical view triangular with convex sides ;

cell wall punctuate. Long. cell 40-41 pm, lat. cell. 40.5-43 pm, 1 at isthmus 9.5 um.
Habitat—Planktonic with other algae in fresh water drain, Collection no. 1230.
Locality—Gangtok (Sikkim).

Distribution in India—This is a new record for India.
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