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In 1912 I received from Prof. Pearson of the South African
College a small collection of nine tubes of I'reshwater Algae,
gathered by the Hon. P. A. Methuen in Madagascar, and my
thanks are due both Lo the collector and to Prof. Pearson for
placing the material almy disposal. Messrs. W. and . S. Wesl
in 1895 published a considerable contribution (1) to our know
ledge of the Algae of Madagascar, the collections there reported
upon containing a large number of new and interesting forms,
especially Desmids. In the subsequent enumeration of species,
those already recorded by Messrs. West from Madagascar are
indicated by an aslerisk.

The material in six of the tubes had been collected in July
ol 1911 at Analamagolra near Périnet, apparently largely from
forest streams (tubes 1, 3,5, 6, 7, 8); the contents of tube 4,
collected in October of the same year, were from a locality
LLolie Totzy, whilst tube 9 was collected in the same month
from hot spings (112° F) at Andranomay. Tube 2 was without
a label. In the following, only the numbers of the tubes are
(uoted, in each case after the appropriate form.

The sixth tube was very rich in Desmids, the bulk of the
species recorded in the present paper being obtained from
this sample. Apart from this, very few Desmids were observed.
None of the samples contained many Diatoms, but these have,

“{I) Trans. Linn. Soc. London, Vol. V, Part 2, 1895.



as far as possible, been determined, since up to the present
nothing is known of the Diatoms of Madagascar. The discovery
of Batrachospermwm huillense is of considerable interest, since
this species has only been once before recorded.

The present paper adds-58 species and 20 genera to the lisl
ol Madagascar Freshwaler Algae; these include 3 new species,
% new varieties and a number of new forms. The figures illus-
trating the paper are the work of my wife.

ISOKONTALE.
VOLVOCACEAE.
Volvoa.

1. Volvowe awreus, Ehrenb., forma madagascariensis n. f.
Familiis filialibus pricmature liberatis, sicpe ovalibus (No. 4).

The colonies, which were purely asexual, showed the normal
cell-structure of V. awreus, viz. rounded protoplasts from which
numerous delicate processes could be seen radiating afler
staining with Kleinenberg’s haematoxylin. The mature colonies
exhibited from %-8 gonidia in various stages of subdivision to
form daughter-colonies. Only in very rare cases, however, were
fully developed daunghter-colonies observed lying loose within
the mother-colony: on the other hand numerous young indi-
viduals were intermingled with the maturer colonies. One
peculiarity of this form is therefore a very early liberation of
the daughter-individuals, which is already known to occur in
V. awreuws (ef. 1. Klein, Morph. u. biol. Studien uber die Gat-
tung Volvox, Pringsheim’s Jahrb., XX, 1889, p. 144).

The liberated daughter-colonies exhibit a very dense aggre-
vation of the cells, amongst which occasional larger ones can
be recognised as the incipient gonidia; the daughter-colonies
evidently escape a very considerable lime before these reach
their full size and commence to divide. A considerable number
ol the young colonies are oval in shape (lwo measured being
210 % 180 » and 330 X 280 u respectively) and a similar ten-
deney towards an oval form is apparent in many of the mature
individuals (e. g. one colony measured 768 X 678 u.).

(. S. West has recently described (Journ. Quekett Micros-
copical Club, Ser. 2, Vol. XI, 1910, p. 102) a Volvox from
Africa (ef. also Journ. of Botany, 1909, p. 9), under the name
of V. africanus, which is characterised by the ovoid shape of

late liberation from the mother-
ribed however has ovalcolonies,

the colonies and by their ver
individual The form herve des
with ecqual rounding of each pole, and appears lo liberale ils
daughter-individuals very prematurely Itis possible that these
characleristics mark a distinet species, but I prefer to awail

further material before coming lo a conclusion on this point

C(ELASTRACE. T
Raphidim.
1. *Raphidiwm falcatuwmn, Corda.
var, mirabile, W. & G S, West (1L polymorphun, Fresen.
var. mirabile, W. & (.S, West, Journ. Rov. Microscop. Soc.,
1897, p. 501) (No. 3). \
Long. cell. 89 u; lat. cell. 3 u.

(EDOGONIACE.1-
(Edogonivm.

1. (Edogoniwm acrosporwm, De Bary: Hirn, Monogr. u. lco
nograph. der (Edogoniaceen, Act. Soc  Scient. Fennica,
XXVII, 1900, p. 244, Tab. XLI, fig. 254 (No. %)

Crass. cell. veget. 21 »; altit. 78-84% 4.

Crass. oogon. dl v allit. 59 u.

Growing on Pithophora sp

A second smaller species of (Edogonium (lat. cell. 155 long
cell. 27 u; lat. oogon. oboviform. 25 4 long. oogon. 33 2 ) was
also growing on the Pithophora, bul the malerial was
adequate for its delermination.

CONJUGAT.E.
MESOCARPACE.

Mougeotia.

1. Mouyeotia quadrangulata, Hass. (No. 6)
Lat. cell. 12 v lat, zygosp. 30 v. The zvgospores were per
fectly square.
ZYGNEMACE A<
Spirogyra.
1. Spirogyra witida (Dillw.), Link (No. 4.
Lat. cell. 63-83 4 ; lal, zygosp. 63-90 v long. zygosp. 84 135 .
Apart from this, several sterile species of Spirogiyra and one
ot Zygnema were observed.
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DESMIDIACE .
Gonalozygon.

1. Gonatozygon Kinahani (Arch.), Rabenh.; W. & G. S. West
.Monogr. Brit. Desm., I, 1904, p. 35, P11, fig. 173.(N0.6\,
Diam. 910 1. Forming long filaments, )

Netrium.

1. Netrium Digitus (Ehrenb.), Itzigs. & Rothe; W & G. S
| West, op. cit., I, p. 64. PI. VI, figs. 14-16 (No. 6) k
Long. cell. 144145 1; lat. cell. med. 45-46 .- 3

il i - 4546 p; lat  cell.

Penium.

1. Pendum Navicula, Bréb.;W . & (. S. W i 75

LAy i 12-15’€;;). W. & G. S. West, op. cit., I, p 75,

f. major apicibus truncatis, Borge, Siisswasser-Chlorophy-

Qeexl von Feuerland und lsla Desolacion, Bolan. Stud

tilliig. . R. Kjellmann, 1906, p. 29, fig. 5 (No. 6). .
Long. cell. 90-93 4; lat. cell. med. 21 e lat. apic. 9 p.

v deni v, ) o
2. Penium margaritacewm (Ehrenb.), Bréb.; W. & (. S

West, op. cit., I, p. 83, PL. VIII, figs 32-35(No. 6).
Long. cell. 62-129 u; lat. cell. 10-17 u; lat. apic. 712 p.

Closterium.

1. *Closteriwm Pseudodianc, Roy.

‘ forma brevior et minus attenuata, W. & G. S. West

Freshw. Alg. Madagascar, loc. cit., p. 46, DI. V, fig. 39 No. ::.f
Long. 109-138 u; lat. 911 . The specimens were rather

larger than those recorded by Messrs. West.

2. Closterium Jenneri, Ralfs; W. & G. S. West, op. cit., I, p. 134

PL. XV, figs. 23-25 (No. 6). , :

Long. 99 u; lat. 16 u.

3. *Closterium Leibleinii, Kitz.; W. & G.S. West op: cit:; I
oy v 4 v 4
p. 141, PL. XVI, figs. 9-14 (No. 3).
_Long: 132-135 w5 lat. 15-17 1. Messrs. West record a form
with thickened apices, but this was not observed.

4. *Closteriwm lanceolatum, Kiitz.; W. & G. S. West, op. cit
L, p. 149, PL. XVII, figs. 9-10 (Nos. 3, 5). ’
Long. 270-285 1 ; lat. 30-32 .

A — (5)

5. Closteriwm peracerosum, Gay.

var. aethiopicum W. & G.S. West, Journ. of Bot., 1897,
p. 78, PlL. 365, fig. 9.
~ forma cellulis longioribus quam in forma typica, ventre
vix tumido. Long. 277-312 p; lat. med. 15-15.4 .. (PL. 1, fig. 13)
(No. 6).

This variety of C. peracerosum, Gay comes rather close to
G idiosporum, W. and G. S. West and C. substrigosum, W. &
G. S. West, both of which are however relatively much
narrower.

- forma curvata, cellulis subreclis in media parte, apicibus
“valde curvatis vel uno apice fere recto. Long. ab uno fine ad
alterum 330-345 p; lat. 13-15 1 (PL. 1, figs. 11-12) (No. 6).

The cells of this form are practically straight in their
middle portion, the ventral margin being flat, the dorsal one
slightly convex, and tne chloroplasts are confined to this
part of the cell. The curved ends are occupied by colourless
protoplasm, and each takes up about one-fifth of the length of
the cell. The curvature is frequently even more pronounced
than in the figures, the end portion being then almostl at
right angles to the middle part. Some individuals exhibit an
equal curvature of hoth ends (fig. 11), whilst in others only
one end is curved (fig. 12). Occasional cells were observed
in which the two ends were curved in opposile directions,
much as in some specimens of Closterium Cornu, Ehrenb.
(cf. W. & G. S. West, op. cit., Pl. 20, fig. 3)

In shape these different forms are very much like those of
. pseudospivoteniwin, Lemm. (Plon. Forschungsber., LY
1893, p. 118-119, figs. 11-14), but the apices are not rounded,
nor did I ever see any indications of a spiral torsion of the
chloroplast.

6. Closteriwm Methuenin. sp. (PL. 1, fig. 7T) (No. 6).

C. parvum, diam. circ. 6-7-plo longius, vix curvatum,
dorso valde convexo, venlre recto vel in media parte exigue
tumido, gradatim attenuatum apices obtusos truncatos et
paullo porrectos versus; membrana modice incrassala, non
striata, sed plerumque rubescens; pyrenoidibus parvis in utra-
que semicellula in complures series longitudinales ordinatis.

Long. 127-180 u; lat. med. 19-30 1; lat. apic. 6-7 p.
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© The characteristic features of this species are ils practically
lat ventral surface, the bluntly truncated ends which are
often slightly produced, and the numerous small pyrenoids
arranged in several longitudinal series. It would appear that
Ihe pyrenoids are situated in the longitudinal ridges, but
sinee most of the individuals were crowded with starch, I am
not certain of this point

IUdiffers from C. lanceolatum, Kilz. in the natnre of the
apices. the usually red coloured wall and in the arrangement
of the pyrenoids: moreover the ventral surface in €. lanceo
latwme is commonly somewhal convex. From €. Lunula
(Mitll. ), Nitzseh it differs in the same respects. as well as in ils
much smaller size. It bears some resemblance to . gibbuin,
Borge, but this species is smaller and the ventral surface is
slightly coneave, nor are the apices produced asin C. Methueni.
Another similar species is € spetsbergense, Borge, which is
however proportionalely wider and differs in other respects.
Compare also C. Siliqua, W. & (. S, West.

var. ventricosa nov. var. (Pl I, tig. 8) (No. 6).

Differt ab forma typica margine ventrali plus minusve con
vexa, apieibus vix porrectis. Dimensiones ut in forma typica.

‘Some specimens of this variety are almost equally convex
on the two surfaces, so thal they strongly resemble individuals
ol a Perdcne s in most cases however he convexily is more
marked on the dorsal *han on the ventral surface (lig. 8). The
form is a parallel one to Wests 1. recta of C. striolatin, Ehrenh
Apart from the truncate ends and the disposition of the pyre
noids, there is considerable resemblance to some forms of
. lanceolatim

7o Clostevowne Pritehavdiconon, Areh.; W. & G. S. \West, op.
, Pl. XXII, figs. 6-14.

var. madagascariense nov. var. (PL. 1, figs. 10, 19) (No. 5).

Copermagnum, diam. cire. 19-plo longius, vix curvatum,

dorso-leniter convexo. ventre leniler concavo non tumido ;
marginibus fere parallelis in najore parte cellulie, apices
versus subito convergentibus: apicibus angustis truncalis
paullo recurvis: membrana modice incrassata, fusco rubra,
striis punetatis subspiraliter ordinatis ut in formatypica, prope
apices irregulariter disposilis; pyrenoidibus in ulraque semi

————

[ra—
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cellula 1420, in seriem unicam axilem distributis. Long. 720
780 1; lat. med. 3542 u; lat. apic. 7-8 u. .

Tf\is differs from the type : in being much longer, \\'l“l(.)ll'l \
proportional increase in breadth; in the subp:n'ullle.l matl;:;‘n:
throughout the grealer part of the (:e.*ll. the 'fmemmtm;x (: ul,.
apices only commencing about one-eighth of the IPH.‘,,'IVI ol “1
cell from each end: in the more markenl. com‘avlll) vul .Ir
ventral margin; and in the large l)l,lllhf"!‘ .ul [)\‘l'(jn(rlfl.\ in eft |‘
chloroplast. Nordstedt (Alg. Bl'ﬂ%”.‘ ()i.vers. l\ \v'l. \I\)u,
Forh., 1877, No. 3, p. 16) has described a /. nu‘u'l:_:ul of (,..I vl'I .
chardiamun which is almost as elongaled (viz. 720 ) l~ ar.
madagascariense, but is much bhroader than the latter (viz. up
to 65 ).

8. *Closteriwm Kitzingii, Bréb.; W. & G.S. Wesl, op. cil., L
p. 186, Pl. XXV, figs. 6-11 (No. 6).

Diam. 18-20 ». With zygospores.

9. Closterium rostratum, Ehrenb.; W. & . S. West, op. cit.,
I, p. 188, Pl. XXVI, figs. 1-5 (Xo. 6).
Diam. 19-21 =; long. 300-350 =.
10. *Closteriwmn setacewm,Ehrenb.; W. .\ (i. S. Wesl: op. eit.,
[, p. 190, Pl. XXVI, figs. 9-13 (No. 6).
Diam. 10-12 v.
Tetmeniorus.
1. Tetmemorus granulatus (Bréb.), Ralfs: \\i. .\'~ G. 5. West,
op. cit., I, p. 219, PL. XXXII, figs. 7 ‘.0‘ .\—u. 6.
Long. 127-143 =; lat. 30 u; lat. isthm. 25-27 v

Fuastrunm.

. *Euastrum ansatum, Ralfs; W. f\" G. S. West, op. cit., 11,
p. 27, Pl. XXXV, figs. 10-13 (No. 6).
Long. 93 »: lat. med. 42 »: lat. apic. 24 u.: lal. isthi 15 =

2. * Euastrum binale(Turp.) Ehrenb.; W. & G.S. Wesl, op. cit.,

11, p. 51, PL. XXXVIII, figs. 28, 29. ) ‘ »

. Gutwinskii Schmidle; W. & .S, Wesl, loc. cit., p. D3,
Pl XXXVIII, figs. 31, 32 (No. 6). ‘

Long. 18-19 u; lat. 12-15 u: lal isthim. 5 u. Grenalions of

basal angles distinct.
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Micrasierias.

1. Micrasterias truncata (Corda), Bréb. ; W. & G. S. West, op.
cit., II, p. 82, Pl. XLII, figs. 1-8; Pl1. XLV, figs. 5 6.

Forma incisuris inter lobum polarem et lobos laterales
angusle linearibus, incisuris inter lobos laterales late apertis.

Long. 120 p; lat. 105 1 lat. max. lob. polar. 65 u; lat. isthm .
24 1. (No. 6).

Each lateral lobe was provided with two bidentate processes
with small knob-like thickenings, as in Messrs. West’s fig. 7
(P1. XLII).

2. Micrasterias rotata (Grev.), Ralfs; W. & G. S. West, op. cit.,
11, p. 102, Pl. XLVIII, figs. 1-6.

var. ornata nov. var. (PL 1, figs. 17, 18) (No 6).

M. mediocris, circ. 1"/, plo long. quam lat., late elliptica,
profundissime constricta, sinu anguste lineari; semicellule
quinquelobie, incisuris inter lobum polarem et lobos laterales
profundis linearibusque, iis inter lobos laterales minus profun-
dis et leviter apertis; lobo polari utin forma typica, vix promi-
nente et angulis non bidentalis, sed apiculis duobus superpo-
sitis munitis, in utroque latere cum processibus binis bidentatis;
lobis lateralibus subicqualibus, cum incisura primaria fere
mediana et incisuris parvis secundis duobus, lobulis integer-
rimis vel plus minusve irregulariter bidentatis; ulerque lobus
lateralis cum processilnfs duobus bi-vel tri-dentatis in ulroque
latere, processibus cum iis lobi polaris seriem continunam intra
marginem constituentibus: utraque semicellula in utroque
latere supra isthmum spinis crassis conicis duabus munita.
Membrana minutissime punclata.

Long. 255 u; lat. max. 195 »; lat. isthm. 30 u; lat. max. lob.
polar. 63 .

It is possible that this should rather be described as a dis-
tinet species, but the general dimensions, shape of polar and
lateral lobes, as well as the relative depth of incisions are very
similar to the features of a typical M. rotata. The most strik-
ing characteristic of the new variety lies in the ten sub-
marginal processes arising from each surface of the semicell,
and in the prominent spinous oultgrowths in the neighbour-
hood of the isthmus. The processes vary a good deal in dif-
ferent individuals: in some they are quite regularly bidentate

e DA s (9 )

(lig. 18), in others the dentation is irrgglnlar as in l'he indivi-
dual figured in fig. 17, a statement which also applies to the
teeth on the margin of the semicell. The processes on the po-
lar lobes are distinctly larger than those on the Iale.r:ll lobes
and extend somewhat beyond the margin. The spines near
the isthmus are stout structures, circular in cross-section,
and tapering to a sharp point. ‘

The onlyspecimens of M.rotata hitherto recorded as bvarmg
surface-ornamentation are comprised in /. evoluta, Turn. (ef.
W. & G. S. West, loc. cit., p. 104).

Cosmariuni.

{. *Cosmariwm Lundellii, Delp.; W. & G. 5. West, op. eit;, 11,
p. 138. )

var. corruptuni (Turn.), W. X G. S. West, loc. cil., p. 139,
Pl. LVII, figs. 56 (No. 6).

Long. 43 u; lat. 40 1 lat. isthm. 20 ». A slightly smaller
form than that recorded by Messrs. West and by Turner.

2. Cosmariwm pyramidatwi, Bréb.; W. & G. S. West, op. cit.,
11, p. 199.

[orma lateribus non evidenler convexis, npicibps latioribus
quam in forma tvpica Long. 74-78 u; lat. ﬁeuucell. ad bas.
15-48 1 lal. apic. 24 u; lat. isthm. 15 u (No. 6).

cf. forma, Borge (Alg. Regnell. Exped., Arkiv for Bot., I,
1903, p. 94, tab. 3, fig. 8).

3. *Cosmariwm pseudopyramidatune, Lund.; W. & G. S. West,
op. cit., I1, p. 201, PL. LXIV, figs. 9-12 (No. 6).
Long. 48 u; lat. 30 u: lat. isthm. 9 v crass. 1R 4.

4. *Cosmariwm pseudoconnatuwnt, Nordst.; W. & a. S. West,
op. cit., I, p. 26, PL. LXVII, figs. 19-21 (No. 6).
Long. 53-D4 u; lat. 41-42 =; lat. isthm. 34-38 u; 4 pyrenoids
in each semicell.
var. truncatwm nov. var. (Pl 1, tigs. 2-4) (No. 6).

Differt ab forma typica apicibus evidenter truncatis mem-
brana illic plus minusve incrassata, punclis membran:i regu-
larius dispositis; semicellula a vertice visi circulares cum
pyrenoidibus 4. Long. 57 u; lat. 45 v lat. isthm. 39 .
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The most characteristic features of this variety are its trun-
cate slightly thickened ends and the more regular arrangement
of the puncte on the membrane, these latter appearing to bhe
placed in radiating series near the margin of the semicell (cf.

figs. 3-4). In var. ellipsoidewn, W. & G.S. West the apices of

the semicells are similarly flattened, but in this form the
vertical view is broadly elliptic. Of C. connatum, Bréb., \West
has described a var. truncatwm, but this has a much more
marked constriction and possesses two, not four pyrenoids in
each semicell. In var. truncatuin of C. pseudoconnatum the
area in the middle of the cell in which puncta are lacking is
rather wider than in the type

5. Cosmarivm arctowm, Nordst. : W. & G. S. West, op. cit., I11
p. 41.
t. minor, West, loc. cit., p. 42, Pl. LXIX, figs. 3, 4 (No. 6).
Long. 12 u; lat. 10 =;lat. isthm. 8 u.

ti. Cosmarium Cucurbita, Bréb.; W. & Gi. S West, op. cit., 11,
p- 106, Pl. LXXIII, figs. 31-33, Pl. LXXIV, fig. 3 (No. 6).
Long. 40 u; lat. med. 24 u; lat. isthm. 20 o.

var. attenuatum, G. S. West; W. & (i. S West, loc. eit. ,
p. 108, PL. LXXIII, figs. 34-36 (No. 3)
Long. 45 »; lal. med. 23 »; lat. apic. 12 »; lat. isthm. 20 .

7. *Cosmariwm conicion, W. & G. S. West, Trans. Linn. Soc.,
V, Part 2, 1895, p. 71, PI. VIII, fig. 12 (No. 6).

Long. 36-37 u: lat. med. 21 »; lat. isthm. 18-19 ..

This species comes very close to var. attenuatum of .
Cucurbita, especially if one compares fig. 12 a of Messrs. W &
G. 5. West with ligs. 34 and 36 on Pl. LXXIII of the British
Desmids, Vol. III.  The only important diflerences lie in the
shape of the sinus and the transverse arrangement of the
punctae near the isthmus. [ am not sure that C. conicumn would
not better be made a var. conicumn of C. Cucurbita.

8. *Cosmariwin subspecioswim, Nordst.; W. & G. S. West, op.
cit., III, p. 252, Pl. LXXXIX, fig. 11 (No. 6).
Long. 36-44 u: lat. 30-33 v ; lat. isthmn. 10 v. Pyrenoide sin-
gulo in utraque semicellula.

9. Cosmarium ochthodes, Nordst.: W. & G. S. West, op. cit.,
IV, p. 10, P1. XCVILI, figs. 1-3 (No. 6).

A L L L L LU L LR
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Long 78-9% u: lat. 54-66 v lat. isthm. 24 v lal. apic. 21 p:
crass. 36 u.
10. *Cosmariwm decoratum, W. & G.S. West, Trans. Linn. Soc.,
V. 1895, p. 61, Pl VII, fig. 21 (No. 6).
Long. 78 u; lat. 57 u; lat. isthm, 27 u.
11. *Cosmariwm Pseudobroomei, Wolle; W & G. S, Wesl, op.
cit., 1V, p. 22, PL. C, figs. 7, 8 (No. 6). _
Long. 2% u; lat. med. 21 »; lat. apic. 12-14 4 lat. isthm. 10 ».
A rather small form.
12. Cosmariwn pseudanmae i, Wille; W. & G. S A“'“:\-l' op.
cit., IV, p- 31, Pl. CII, figs. 7-9 (PL I, fig. 1) (No. 6).
Long. 37 u; lat. 20 u; lat. isthm. 13-16 v. X l"alhvr small
form with very small granules. appearing more llkle undula-
tions of the membrane. Two pyrenoids in each semicell.

Stawrastrum.

1. Stawrastrwm trihedrale, Wolle ; Desmi. Uniled .\'tul(.'s, p. .IL’ZL
Pl. XL, figs. 12, 13; W. & G. S. West, Trans. l,'nun: Soc.,
V, 1896, p. 260, Pl. X VI, lig. 29 (PL. I, fig. 6) (No. t?>
Long. 43-51 u; lat. med. 33 »: lat.apic 11 ug lat. isthm.
Il ». The specimens were slightly larger thau those recor
ded by Messrs. West and differed from them in F\\'() other
respects, viz. a somewhal wider sinus and far fewer and
smaller scrobiculations which moreover were arranged 1n
verlical series. Possibly these characters murkaulislimtt I”'j”'
of the species, but the material was loo scanty lq admil ol a
satisfactory decision as to the constancy of these features.

2. Stawrastrum alternans, Bréb.; W. & G. S. West, op. cit.,
IV, p. 170, Pl. CXXVI, figs. 8,9 (Nos. 3, 6).
Long. 27 u; lat. 24 v lat. isthin. 8 v.

3. Stawrastrume claviferwn, W. & G. S. West, Trans. Linn.
Soc., V, 1896, p. 259, PL. X VI, lig. 25. A o

f. minor, semicellulis dorso minus n'unvexl,\,' .~'||‘|1n.<‘plu.~
wequalibus quam in forma typica (P11, figs. M_lm m\o.l G).

Long. sine spin. 27-30 = lat. sine spin. 26-27 = : lat. isthn.
1012 w.

The specimens agreed willi those figured by Messrs. \‘\'est
except in the smaller dimensions, the slightly snm!ler spines
and the less marked convexity of the dorsal surlaces of the
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semicells. Both in side- and end-views the middle of each
semicell was either free of spines (cf. however fig. 14) or bore
very minute ones (figs: 15, 16), bul there was not always so
marked a difference between the size of the spines at the
angles and those found at other points, as in the specimens
from the United States (lig. 14 Moreover the larger spines at
the angles often appeared to grade overinto the others. Kach
semicell contains a three-lobed chloroplast with a single
pyrenoid.

In 1897 Messrs. W. and (. S. West (cf. Freshw. Alge of the
South of England, Journ. Roy. Microscop. Soc., 1897, p. 493,
PL. VI, fig. 18) described a var. erostellum of S. rostellumn, Roy
el Biss., a species which_has since been regarded as synony-
mous with S, COSMOSPinoswm (Borg.), W. and . S. West,
This variety appears to he very near to N. claviferwm and is
probably a still smaller form of this species than the one
described in the present paper.  The principal differences lie
in the somewhat Nattened ends of the semicells, in the distri-
hution of the spines, and in the sides appearing rather more
concave in end- view, I certainly do not think it belongs to

S.rostellum, Roy et Biss. (= S. COSIOSpPinosim),

Another rather similar form is var., minimun, (i, S. Wesl
of S. piloswm (Nig.), Areh. (cf. Journ. Linn. Soc., XXX VIIT,
1907, p. 125, Pl. VI, fig. 5}, but here the spines are all of the
same size and uniformly distributed.

Hyalotheca.

L. Hyalotheca dissiliens (Sm. ), Bréb.; Ralfs, Brit. Desm.,
IB48, p. 51, PI. 1, 4ig. 1.

Lat. cell. 18-21 »: long. cell. 12-15 u; diam. vag.30 » (No.6),

This is probably a form of var, minima, Schmidle (ih. K.

Sv. Vel Ak, Handl , XXIV, 1898, p. 11, tab. I, fig. 5).

Desniidivim .

L “Desmidivne Swartzii, Ag.: Ralfs, loe. cit., p. 64, tab. IV
(No. 6).

Long. 20 u; lat. 35 4; lat. isthm, 25 u. No sheath. The

material also included specimens of var. quadrangulatim
(Ralts), Roy.

PR R R L U L L L L L L L L L]
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9. Desmidium coarctatum, Nordst., l\ Sv. Vel.-.Ak. Handl.,
" UXXII 1888, No. 8, p. 25, PL 11, fig. 3 (No.6). r
Io‘n" 94-27 u; lal. 38 42 u; lat. apic. 1820 u; lat. isthm.
- B & b o | )
30 p.

The specimens differed from those originally .descrlhed lb}{
tedt i roader apices and in somewha
vords i aving rather broader apice 80
ey s h'(“ : i sheath (diam  50-55 ) was
larger dimensions. A mucilage -she kiciods Bl
pr:sent in many specimens. There appeared to be

single pyrenoid in each semicell.
Gymnosyga.

y Y . 3 ol 1 e 8,
1. Guymnozyga moniliformis, Khrenb. l?:ﬂfs,' |0(:. cit., p. o
i;tl). L1 (Didymopriwim Borreri, Ralfs) (No. 6).

i i S 22-25 1.
Small specimens. Diam. 15 u; long. 22-25

CYANOPHYCE.E (MYXOPHYCELE).
CHROOCOCCACE.T.
Clathrocystis.
1. Clathrocystis eruginosa (Kilz.), Henfrey; Iansgirg, Pro
dromus, 11, 18392, p 146 (No. 4).
Oscillatorio.

issima, Gomont, Monogr. d. Oscill.,

1. Oscillatoria simplic : o
Ann. Sci. nat , 7sér, XVI, 1892, p. 219, pl. VII, fig. i
(No. 3).

Diam. fil. 6 7 . v
. " 5
9. Oscillatoria tenuis, Ag.; Gomont, loc. cit., p. 220, Pl. VII,

figs. 2-3 (Nos. 5, 6). X

Diam. fil. 56 . "
' R E 99 . ;

3. Oscillatoria amphibia, Ag.; Gomont,loc. cit., p. 221, Pl

figs. 4-5 (No. 9). 2" o
I)i’ué;l fil. 25 . Filaments much ('ur\'ed' 5 cells se\el:il
times as long as broad; cell-conlents almost without granules.
g g as :
FLORIDE.E
Batrachosy ermun.
1. Batrachospernun moniliforme (1..), Roth, Flor. ;:l‘l'lll.,Rl'.I:‘,
. 1800, p 450: Rabenhorst, Flor. Kurop Alg., I1I, 1868,
| p. 405 (No. 1).

[Re—
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NAVICULACE.E.
Naviculn.

1 A‘ff""”l" affinis, Ehrenb. ; Schaonfeldt, Bacillariales in

Siisswasserflora Deutschlands, Osterreichs u. d. Sch\\feiz

X, 1913, p. 74, fig. 137 (No. 6. : '
Loug. 34 u; lat. 9 p.

2. 3\'4f1'i4'ulu gibba, Kiilz., Van Heurck, op. eit.; pe 18, At
Suppl., fig. 12; Schanfeldt, op. cit., p. 109, fig. 235 (No 6)~
Long. 51-70 4 ; lat. med. 10-12 4. e

3. Navicula interrupta, Kiilz.: Van Heurck, op. cit., p. 89
5 Pp- 89,

PL.IX, fig 7-8; Schonfeldt i
N ) op. ‘eit., p.. 16 i 2
(No. 6). iy e i ek

Long. 60 u; lat. med. 12 4. In valve-view the sides were
very slightly curved.

e bt L !
1. Navicula Iridis, Ehrenb., Van Heurck, op. cit. p. 103
» p. 103,

e ; o
PL XTI, fig. 1, Schonfeldt, op. cit., p. 74, fig. 138 (No 6)
- - ¥ v . :
Long. 72 u; lat. 22 ». With very delicate oblique strize.
9. .\:.u'u-ulu radiosa, Kiitz., Van Heurck, op. cil., p 83,PLVII
fig. 20 (No. 3). ,
Long. 78 u, lat. 12 p.

6. Navicula rhomboides, Ehrenl). ; Schonfeldt, op. cit., p. 77
fig. 143 (No. 6). i
Long. 84-87 u; lat. 18-19 ..

7. Navicula acrospheria, Bréb.; Schinfeldt, op. cit., p. 106
fig. 228 (No. 3. S
Long. 87 4 lat. med. 12 .

S. Navicula Tabellaria, Ehrenb : Van Heurck, op. cit p. 78
PL. VI, fig. 8 (Nos. 3, 5, 6). ' y

Long. 87-135 1 lat. med. 11-16 u; lat. apic. 12 . On the
whole rather small specimens. ‘
“' - s . . .
9. 4\:14'111((41 (linnelaria) madagascariensis n. sp. (PL. I, fig. 9
(No. 6). , -
.lA\. mediocris, valvis in aspectu valvulari lanceolatis, margi-
nibus subparallelis apices versus subito convergentibus, polis
a utis l'l).(ll“dﬂ[lh‘. area centrali parva ovali; striis robustis, 8 9
in lQ 2y in parte mediana (adversus plateam centralem) paullo
brevioribus et radiatis, inde aream centralem versus curvatis;
b

v

b SRR

\dahicna >
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in quarta autem parte longitudinis cellulie vicina polis fiunt
recte, denique polos versus convergunt; platea axiali angusla,

ca. sexta parte diam. cellulie, ante polos contrahente et angus-
\

tissima; raphide curvata, paullo sigmoidea.

Long. 117-135 p; lat. 18-20 p.

This species is characterised by (1) ils shape, the poinied
ends which are however a little rounded at the extreme tip
being a very marked feature; (II) the shape of the median line
which narrows down before the poles are reached, so that the
strie almost meet some little distance in front of the polar
nodules; (IIl) the S-shaped curvature of the raphe; (IV) the
arrangement of the strize.  Opposite the cenlral area only one
or two strim are placed perpendicular to the margin of the
valve, the remainder being prominently radiate. This radiate
arrangement is continued beyond the central area, but in this
region the strie become curved, as shown in fig. 9. At about
one quarter the length of the valve from each pole the striie
again become straight and perpendicular to the margin, this
arrangement conlinuing until near the poles, where the striae
become convergent.

From N. viridis, Kiilz. this species differs in the shape of the
ends of the valves ('), in the curved raphe, in the more nume
rous strize, and in their different arrangement.  From N.dacty-
lus, Ehrenb. in the same features (apart from the character of
the raphe), as well as in the much narrower median line and
in the absence of the swelling in the middle of the valves.

/,/IU. Navicula ‘rl‘inm/hn‘iu»' viridis, Kiitz.; Van Heurck, op cit.,

p. 13, PI. V, fig. 5 (No. 5).
Long. 165 u; lat. 25 v.
11. Navicula (Pinnularia) Dactylus, Ehrbg. ; Van Heurck, op.
cit.ips 75, Pl VS fiat (N0 8).
Long. 202-220 u; lat. 31-33 u.
~12. Navicula [Pinnularia) major, Kiilz, ; Van Heurck, op. cit.,
p- 13, PL. V, figs. 3-4 (No. 3).
Long. 270 u; lat. 32 p.

(1) Although some of the specimens of N. viridis ficured by \W. Smith
(Brit. Diat., P1. XVIII, fig. 163) have rather pointed ends.
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Stavroneis. _ Trachelomonas.
. Stawroneis acuta, W, Smith, Brit. Diat., I, 1853, p. 59, 1. Trachelomonas hispida (Perty), Stein: Lemmermann, op.
— S e X - ] g ; : - "0 (N R
PLONIN, fig. I87: Van Heurck, op. cit., p. 68, Pl 1V, cit.. p. 149, fig. 272 (No. 6).
fig. 3 (No. 8). 1 Long. 35 u; lat. 22 u.
Long. 117 »; lat. 21 ». 2 Trachelomonas africana n. sp. (Pl I, fig. D) (No. ‘
" " : . . g s . x fine e ala, 2- ng
Y. Stauroneis Pheenicenteron, Ehrbg.: Van Heurck, op. eit Testa ovale concinna utroque fine lrunecala, ‘_[ll'll o Il
p. 67, PL IV, fig. 2 (Nos. 3, 5). gquam lat., brannea.  Poras flagelli parvus, collari « “':r—‘ll 0
s ire ‘ 3 ana glabra
Long. 120-175 u; lat. 30-40 .. et valde prominenti, 5 v alto circuamdatus.  Membrana glabn

¢ ‘ yaullo incrassata. Contentus lagellumdque iznoli
Gyrosigma. p:

l ‘ ' - Long. 27-33 u; lat. 12 4.
/"I. Gyrosigina acuwminatwm, Kilz. (’)It!ln'n.\'l.q“u, SR

The shape of the cell in this species is quite dilferent to that

'.KMZ"' “v’.““': Van Heurck, op. eit., p. 117, Pl. XXI, > f any hitherto published, and this leads me to describe it =
lig. 12) (No. 4). .0 ”‘:::;;v form, although I was unable to make out the nature ol
GOMPHONEMACE.E. the cell-contents or the fagsilum.
("0"1,17/?0”*"""- East London College,
L. Gomphonema intricatwm, Kiitz.: Van Heurck, op. eit., March 240, 1914.
p- 126, Pl XXI1V, figs. 28, 29 No. 8).
Long. 36-60 +; lat. med. 6 ». On Pithoplora sp.
COCCONEMACE. 1
Amphora. L/
/{/ L. Amphora oralis, Kiitz.: Van Hearek, op. cit , p. 59, pI. |,

fig. 1 (No. 3).
Very small specimens. Long. 27 u : lat. 15 4
SURIRELLACE. 1.
Surirella.

1. Surirella robusta, FEhrenl.
var. splendida, Kiitz.: Van Heurck, op. cit., p. 187, Pl
LXXII, fig. 4 (No. 3. %
Long, 150 »; lat. 52 ». | am not sure of this determination
ax the specimens were very poor.
FLAGELLAT.F.
EUGLENACE .
Eugle na.

L. Euglena granulata (Klebs), Lemm. Siisswasser(]. Deutsch-
lands, Osterreichs und d. Schweiz, II, 1913, p. 131
fig. 211 (No. 6).

A Long. 90 u; lat. 24 ». Cilium about as long as the body.
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DESCRIPTION OF PLATE

Fig. 1. Cosmarium pseudamenwm, Wille, forma (X 840).

»

»

»

2-4. Cosmariuwm pseudoconnatum, Nordst var. truncatum
n. var. (X 400).
Figs. 2 and 4,front view; fig. 3,end-view showing the
four pyrenoids in the semicelland thearrangement
of the puncte at the margin of the semicell.

Trachelomonas africana n. sp. (X 840).

i. Stawrastrum trihedrale, Wolle, forma (X 400).

o

Closterium Methueni n. sp. (X 620).

8. » » » var. wvenlricosa n. var.
(X 620).

. Navicula madagascariensis n. sp. (X 620). The striz
are only shown on the upper half of the valve.

=~

10. Closterium Pritchardianum, Arch. var. madagascariense
n. var. (X 160).
11-13. Closterium peracerosumn, Gay var. wthiopicum, \W.
& G.oS. West, formeae (X 400).
14-16. Stawrastrum clavifervm, W. & G. S. West ( X 810).
14, seen obliquely from the front; 15, front-view ;
16, end-view.
17-18. Micrasterias rotata (Grev.), Ralfs var. ornata n. var.
(X 400). 18, small part of the margin of a more
regular specimen than that shown in fig 17.
19. Closterium Pritchardianwm, Avch var madagascariense
n. var., apex of cell (x 400).
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