


82 MR, G. 8, WEST ON THE FRESHWATER ALGA

small number of Desmids, these plants show more decided geographical
peculiarities than are to be found among the members of any other larg'e
group of Alge. Fven with the present state of our kn(.ywlcdge th'ere is
evidence which indicates a very definite Indo-Malayan region, extending to
North Queensland, and characterized by certain well-marked types; a sec('md
one comprising much of North America and N.W. Europe; and also a th!.rd,
South-American region, which possibly extends into the South Austra]lu.n
arca. The African region may probably embrace Madagascar, and there is
also much similarity between some of the Madagascar Desmids and thos? of
Ceylon.  More collections of Algwe from Tropical Africa are urgently required
consisting of material obtained by ecarefully squeezing and stripping the
aquatic phanerogams and submerged mosses of the swamps.

Only a gmall proportion of Dr. Cunningtop’s material was from swamps,
and much of ihat which had heen ollected from such situations consisted
merely of floating Algwe. This at onee explains the fact that the Desmidiacea
recorded in this paper are in no way striking, or, with few exceptions,
particularly representative of the African region. Those which may be
regarded as of a distinetly Afvican type are the following :—

Euastrum hypochondroides, W. & G. S. W.

E. personatum, W. & G. S, W.

E. pseudopectinatum, Schmidle,
« Cosmarium glyptodernoon, W. & G. 8. W.

C. planum, W. & G. S, W.

. subauriculatum, W. & G.-S. W,

. multiordinatum, W. & G. X, W,

O, subconstrictum, Schmidle. -
Staurastrum limneticwm, Schmidle.

8. gracile, Ralfs, var. subornatum, Schmidle.

Five Desmids and two filamentous Conjugates 1 have described as new
species,

Of the Chlorophycewm other than the Conjugatae, (Edogonium Kurzii, Zeller,
and Chodatella subsalsa, Lemm., are hoth very interesting species, and seven
others I have described as new ; one—=Sphinctosiphon polymorphus, from the
plankton of Vietoria Nyanza—having had to be regarded as the type of a
new genus. OF the other new forms of green Algme, Calastrum compositum
differs from all other described species of the genus in the composite grouping
of its cells.

The Diatoms were both numerous and peculiar, ten species not agreeing
with any previously- described.  The Diatoms of the plankton are particularly
noteworthy, especially those of the family Surirellacez.

- Numerous Myxophycem (or blue-green Algw) were present both in the
plankton and the other collections.  The genera Anabena, Calothrie, Lyngbya,
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Phormidium, and Oscillatoria were very well represented, and eleven species
of various genera have been regarded as new. &

The collections were preserved in formalin, and taken as a whole the
material was in very good condition for examination. ‘

Considering the somewhat special character of the plankton, and the fact
that it constituted one half of the material collected, T have dealt with it
separately in the next chapter.

The principal publications on Freshwater Algm from Tropieal Afvica,
which are particularly important in conjunction with the present paper, are
the following :—

F. Conx :
O.F. 0.

—— Conjugatee. For

Desmidiacere Bongoenses,  Festschr. d. naturf, Ges, in Halle, 1879,

ORDSTEDT : De Algis et Characeis, I Act. Univ, Lund. xvi., 1850,

hungsr. SM.S, ¢ Gazelle,” 1V., Berlin, 1858,

E. pe WiLpesmas Juelques mots sur la flore algologique du Congo.  Bull. Soe, oy,
bot, Belg. xxviii. 2, 1889,

J. B. D Toxt: Algme Abyssinicw a cl. Prof. O, Penzig collecte, .\I‘ulpighin, Ann, v,
fase. vii-ix., 1862,

G, v. Lacerues : Chlorophyceen ans Abessinien und Kordofan,  La Nuova Notarisia,
ser, 4, 1803,

W. West & G. S. WesT: A Contribution to our Knowledgo of the Freshwater Algwe
of Madagascar. Trans. Linn. Soc. ser. 2 (Bot.) v. part 2, 1805,

Algee from Central Afviea. Journ, Bot. xxxiv. 1806,

—— ——  Welwitsch's African Freshwater Algw.  Journ. Bot, xxxv. 1807,

W. Seuminri: Die von Professor Volkens und Dr. Stublmann in Ost-Africa gesam-
melten Desmidiaceen. Engl. Bot. Jahrb. xxvi., 1805,

——  Beitrige zur Algenflora Afrikas. Engl. Bot. Jahrb, xxx., 1901,

—— Schizophycewe, Conjugatwe, Chlorophycem in A. Engler, Die von W. Goetze am
Rukwa- und Nyasa-Seo ete. ges. Pllanzen.  Engl, Bot. Jahrb, xxx., 1902,

—— Algen, insbesondere solche des Plankton, aus dem Nyassa-See und seiner
Umgebung, gesammelt von Dr. Fiilleborn,  Engl. Bot. Jahrb, xxxii., 1003,

——  Das Chloro- und Cyanophycecnplankton des Nyassa und einiger anderer inner-
afrikanischer Seen.  Engl. Bot, Juhrb. xxxiii,, 1004,

O. MtLier: Berichte iiber die botanixchen Frgebnisse der Nynssa-See und Kinga-
(Gebirgs-Expedition, VII. Bacillarinceen aus dom  Nyassalande und  einigen
benachbarten Gebieten.  Engl. Bot. Jahrb. xxxiv., 1905 ; xxxvi., 1905,

L. THE PHYTOPLANKTON.

General remarks—The observations on the phytoplankton of Lake Nyasa,
Victoria Nyanza, and Lake Tanganyika are largely concerning the occurrence
of certain species, and it has been a matter of no small difficulty to identify
with certainty some of these plankton-forms. With regard to the species
which were present in the collections, the examination of the material has
been fairly exhaustive, but owing to the restricted explorations little can he
said zbout the periodicity, or concerning any maximum development which
these species may attain. In Lake Nyasa the material was collected in

a2



84 MR G. 8. WEST ON THE FRESHWATER ALGX

June 1904, and is chiefly interesting in comparison with material collected
by Dr. Fiillehorn (1898-1900) and reported upon by Schmidle®. In
Victoria Nyanza the material was collected in April 1905, and again the
chief interest lies in a comparison with Schmidle’s report t upon material
colleeted by Dr. Stuhlmann in Oct. 1892.  From Tanganyika, however, the
collections were much more extensive, ranging from July 1904 to Feb. 1905,
and this is the more gratifying as there are no previous records of phyto-
plankton from this lake.

The phytoplankton of these large African lakes is at once peculiar in the
ahsence of many genera which are a dominant feature of the European lake-
plankton. Most noticeable in this respect are the genera inobryon, Asterio-
nella, Tabellaria, Rhizosolenia, and Cwlosphowrium.  Schmidle has already
commented $ npon the absence of Dinobryon from Lake Nyasa, and it is
similarly absent from both Victoria Nyanza and Tanganyika. In temperate
Europe and N. America this genus is one of the most conspicuous of plank{on-
organisms, having a well-marked maximum period, and it also occurs in
abundance in the lakes of more northern latitudes. Tts absence from the
plankton of the tropics is perhaps due to unsuitable conditions of temperature,
as this genus appears to attain its maximum in the European plankton at a
temperature below 157 (1, whereas the mean temperature of Tanganyika is
about 24:7° (. The absence of Asterionella and Rhizosolenia may be due to

the same cause, viz, too high a temperature, the latter genus attaining its
maximum in certain Buropean lakes at a temperature below 10° €. The
genus Tabellaria is absent from the plankton, but Zubellaria focculosa has
been observed from other situations in Angola, W. Africa.

Spharocystis Schroeteri is also absent from the collections of phytoplankton
which have so far been made in these great African lakes, and as Schmidle
has also commented upon its absence from the plankton of Lake Nyasa §;
even from collections extending over a period of ten or eleven months, it
would appear that the Alga in question is entirely absent from this lake. Tt
is likewise absent from the Tanganyika collections, which are fairly repre-
sentative of eight months of the year: but, strange to say, it occurred in great
abundance in two samples of plankton from the Lofu River which runs into
Tanganyika.

The Desmidia are poorly represented in the plankton of Tanganyika
and Lake Nyasa, but in the plankton of Victoria Nyanza Desmids play a
conspicuous part.  This was not only the case in Dr. Cunnington’s material
collected in April 1905, but also in Dr. Stuhlmann’s material collected in
October 1902 . The plankton of Vietoria Nyanza thus compares favourably

* W, Schmidle, in Engler, Bot., Jahrb. xxxii. (1903).
+ W. Schmidle, 2 ¢. xxvi. (1898). 1 W. Schmidle, /. ¢. xxxii. (1903) p. 8.
e § W. Schmidle, 2. ¢. xxxii. (1903) p. 8. I W. Schmidle, Z . xxvi. (1896) p. 6.

ey
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with that of the British lakes with regard to its Desmid-tlora. Morcover,
the most abundant Desmid is Staurastrum limneticum, Schmidle, « species of
a similar type to S. Ophiura, Lund., which latter is generally distributed in
many lakes of the western areas of the British Islands,

The Surirellacere are well represented, and certain handsome species of
Surirella seem to have firmly established themselves in the plankton. This
is again stricily comparable to the establishment as plankton-species of
several large Surirellas in the Scottish and Irish lake-plankton *.  Cymato-
pleura Solea seems also in many cases to have become a plankton Diatom,
and in the plankton of Victoria Nyanza there is a large species which T have
named Cymatopleura Nyansa.

Species of Cwlospharium, which constitute no small amount of the European
lake-plankton at certain seasons of the year, appear to be quite absent from
these African lakes.

As in the European plankton, there is a tendency among certain of the
Alge to a spiral growth, which results in the production of close-coiled
filaments. In the Scottish and Irish plankton this feature was principally
confined to the filaments of Anabaona Flos-aqua and A. circinalis, to certain of
the small species of Mougeotia, and to the disposition of the frustules in the
colonies of Asterionella and Tabellaria. In the African plankton a spiral
twisting is a conspicuous feature of the Anabwna-filuments, but the spirals
are of a more regular type and the filaments relatively much shorter. In
Lyngbya cireumeretum the same tendency to spiral growth has resulted in the
formation of short spiral filaments which have the appearance of little coils of
wire. The same spiral character is exhibited by Lyngbya contorta, Lerm.
Ostenfeld 1 has described and figured from a lake in Iceland, and Volk t has
mentioned as oceurring in the Elbe, a similar coiled condition of the filaments
of Melosira granulata.

It has already been suggested § that the development of this coiled
condition is a limnetic character, and it is certainly of great interest to find
this character in so many different species and genera of the phytoplankton.
Lemmermann || attributes the carvature of the JMelosira-tilaments to the
movements of the water. This may be so, but how is it that the majority of
Melosira-filaments met with in the plankton are quite straight ?  The filaments

* W. & G. S, West, in Trans. Roy. Soc. Edinburgh, xli. part 3 (1905), p. 515, t. 1.
figs. 2-4, t.2. figs. 4 & 6, W, & (i. 8, West, in Trans, Roy. Irish Acead, xxxiii, sect. B (1906),
P B9, t. 6. figs. 1 & 3, t. 8, figs. 2 & 3, t. 9. fig. 6.

+ C. I Ostenfeld, in Botanisk Tidsskrift, xxvi. (1004) p. 233, fig. 5 (p. 232).

1 R. Volk, Hamburgische Elb-T) hung 1., Hamburg, 1903, p. 113,

§ W. & G. S, West, in Journ, Linn. Soc.,, Bot. xxxv. (1903) p. 524 (Mougeotia sp.)
Ostenfeld, 1904, L ¢. p. 233 (Melosira granulata f. curvata, Grun.); W, & G. 8, West, in
Trans. Roy. Soc. Edinburgh, xli. (1905) p. 497 (Mowngeotia sp.).

|| E. Lemmermann, in Ber. Deutsch. Bot. Ges, xxii. (1904) p. 17.
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of Melosira granulata and of M. nyassensis in the African plankton were
either quite straight or almost straight, and the same remarks apply to the
species of Melosira in the Scottish and Irish plankton. Ostenfeld points out
that the Melosira-filaments are straight in the Danish  plankton *, but
commonly coiled in plankton he examined from a lake in Iceland.

T am not aware of a definite spiral character, such as the one just mentioned,
having been developed vy any Algw other than limnetic species +, and
another equally well-marked limnetic feature is exhibited by certain of the
smaller species of Synedra, in which there is a tendency to assume a colonial
character owing to the grouping of the frustules in radiating clasters {.

Special characters of this nature, which appear only to be fully acquired
in the plankton, are most probably directly concerned in increasing the
floating-capacity of the species; and the rearrangement of the mucus en-
veloping all these plants to a greater or less degree, which must be caused by
the acquirement of sucii peculiarities, may also assist their capabilities of
ﬁllf\'l)("lﬁl()]].

A strict comparizon between the phytoplankton of the three lakes is not
possible from the present material, owing to the fact that the collections from
each luke were not made at the same seasons of the year. Nevertheless,
considerable differences exist which are in no way due to seasonal variations
of the plankfon-organisms, and these differences are of a highly interesting
character. A more complete comparison can be made between Tanganyika
and Lake Nyasa than between cither of these lakes and Victoria Nyauza, as
collections From the two former lakes extend over a corresponding period of
about cight months. ) s

The table immediately following has been constructed to show all the

species which have been observed in Dr. Cunnington’s plankton-collections ;
after which are paragraphs relating to the peculiarities of the plankton of
each lake, Tenganyika receiving rather fuller treatment than the others.

* (f. also C. Wesenberg-Lund, ¢ Studier over de danske Soers Plankton, Kjibenhavn,
1904,

+ 1n the genera Spiruline and Arthrospira the filaments are usually very much longer and
the spirals of much less dinmeter than in the limnetic spirnlly-twisted forms.  Spirulina
laxissima, a new specics from the plankton of Tanganyika, is particularly interesting, as in
correlation with its limmetic existence the filaments are short and the spiral twists of much
greater diameter than usual,

4+ Lemmermann has created a subgenus “ Belonastrum™ for the planlton-species which
form these stellate or radiating clusters. Gf Ber. Deutsch. Bot. Ges. xviii. (1900) p. 80.
1n this subgenus of Synedra Lemmermann places four species (S. actinastroides, . borolinensis,
S. revaliensis, and S. limnetica) and several varieties, of which he gives @ sunmary in the
same Journal, xxiv. (1906) pp. 537, 538,
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GENERAL TABLE o PHYTOPLANKTON.

Species. Nyasa,

i Chlorophycez.
i Closterium Leibleinui, Kiitz.

Cosmarium depressum, (Niig.) Lund. ... . .
o contractum, Kirchn., var. ellipsoideum,|
(Flfy) W. & G. 8. West,

l moniliforme, (Turp.) Ralfs ...

Arth;:odamus Incus, (Bréb.) Hass., forma .
Staurastrum euspidatum, Bréb. . .

| » brevispinum, Bréb., var. ierme, Wille ..
| e alternans, Bréb. G |
» setigerum, Cleve, var. Nyan aled s 1
{ 5% tohopekaligense, 7 [ e SRR PR A Bt
% leptocladum, Nordst., forma africanum . ‘ X |
= gracile, Ralfs, var. subornatum, Schmidle \ Al
" ,,  var. protractum, Var.D. ...... w8
S , var. Nyans@, var.n. ........ s
i anatinum, Cooke & Wills, var. subglabrum,
var. n.|
> limneticum, Schmidle . e
{ " A var. aculeatum, Lemm. . \ P |
Spharozosma excavatum. Ralfs } X i
Hyalotheca mucosa, (Dillw.) Ehrenb. A et
Pediastrum simplex, Meyen. .. . \ X |
7 % forma Sturmii, (Reinsch) nob. .. X l
| » o var. elathratum, (Schrit.) nob. . ]l X
| ” 9 » forma radians . .| x ‘
» 5 W forma microporum, g
2 » » forma evatum . t b “
" duplex, Meyen ....... R R b Wi}
* A T S clathratum, A. Br. Yirve “
¥ ,  var. reticulatum, Lagerh. . |
& Boryanum, (Turp.) Menegh. . .. e X
N var. rugulosum, var. n. ... FLE |

" Tetrzv'.v, (Ehrenb.) Ralfs .

o) o

¥ ,  var, longicorne, Racib. .

,, integrum, Nilg. ........ |
Celastrum spharicum, N {

5 microporum, N 3 P8 |

” cambricum, Arch. ... ..

var. intermedium, (Bohlin) nob.
af e var. nasutum, (Schmidle) nob. .
s reticulatum, (Dang.) Senn. .
i compositum, sp. 1.
Sorastrum Hathoris, (Cohn) Schmidle
igenia tetracantha, z}F. n.
u

” »

:,)(: X X XX

Scenedesmus bijugatus rp.) Kiitz.
= i " 't(urms arcuatus, (Lemm.) W. & {
G. S. West. |
£ acutiformis, Schrider, var. brasiliensis,

(Bohlin) W. & G. S. West.|
quadricauda, (Turp.) Bréb. ...
o o var. maximus, W. & G
Dimorphococcus hmatus, A. Br,

Victoria
Lo Nyauza.

XX XX XXXX:I XXXX XX':

DXXXXX X X:

X X

87

{ Tan-
ganyika,

x X

36 0K

X X
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SIRSEIRELRE L — 252 LR - T, T b :
Victorin Tan- S e Vietoria | Tan- |
Species. Nyasa. 1 Nyanza, | ganyike. Species. | Nyasa. f Nywnen, | gaayila
— e T T e
CHLOROPHYCEE (continued). | | Ll "”;2},5:,‘: 2. Ki i # i
Ankistrodesmus  faleatus, (Corda) Ralfs, var. xpmlh- EP R 1R A o x Epu.iema turgida, (Ehmnb.) l\uu . | X x | X
formis, G. S. West. H Rhopalodia gibba, (Kiitz.) O. Miill, o var. oentrlmaa,' X | b
W nitzschioides, sp n. LIS R X { ( run.) O. Miill. |
Closteriopsis longissima, Lem~. x | X { » Iirudiniformis, O, Miill. | X x | X
Selenastrum gracile, Reinsch . ........ Mo gl X H T gracilis, O, Miill. ......... | S sadiser} x
Kirchneriella obesa, (West) Schmidle . L e p 4 | % var, undulata, O, Mill. . = x |
Oocystis lacustris, Chodat . ........ s | X x | rermwldaru, OSMUN ¢ s sy X X ‘

» _parva, W, & G, S. West . X | Mt..schm Tryblionella, Nantzsch, var. littoralis, (Grun, ) ey Caih s X
| Tetvaédron minimum, (A, Br.) Hansg i A X Van Heurek. |
Cerasterias rhaphidioides, Reinsch . ............... X I I o T inoebtula, O MUN. Cyoiovinsdoyvsenane x |
Ru'hlcrldta tatryoides, (Schmidle) Lemm., forma zualln-‘ x b 3 dissipata, (Kiitz.) Grun., var. media, Hantzsch. ... | x

seta, (Lemm )lednt | i tulncola, ()T AT OB TR A o Serdl ) X
Chodatella subsalsa, Lemm.. . . . 15 es S X | ¥ alea, (Kiitz.) W. Sm. . suae x | X
Dictyospheerium pule hr.lmn, x ) X - ! n‘ynuemu, 0. Mill. ... X eeee x
Botryococeus Braundi, Kiitz. x > x | Surirella Fuilleborni, 0. Miill, o Ses X l
Ineffigiata neglecta, W. & G. S, West . Y X - . var, elliptica, O, Miill. ........ X |
Tetracoccus botryordes, West ... ...... JRds X L | % I;iﬂ'unk, (Ehrenb.) NWiitz., var. tumida, X |
Sphinctosiphon polymorphus, gen. et sp. n. 4 | x ‘i O. Mill,| * |
| Glaocystis gigas, (KCiitz:) Dagerl, . s vons va s oinvaiad p ¢ X g | " var. intermedia, O, Miill, $ ‘
i ; | 4 llalombrt, O MBIL <o X |
Bacillariew. : : ” ;),g:;‘t;,“,, Sl i (S
o " R e A e Sy
Melosira grarulata, Ila]fa, var. anyushmmu 0. Mull. x i X = constricta, l‘hrulb var, africana, O, Mill. e \ X
nyassensis, O, .1 | % i » obtusiuscula, sp. . v | X
| (‘yrloic[la l\ul:mymna, Chmnm % ! x | 5 l'anyemyu\-a, sp. . . ik X
| W operculata, Kiitz. . X A X \ striatula, Turp. .. aninie | x
compta, (Lhrenb\ et X Cymatopleum Solea, (Kitz.) W. Sm. X % | %
Steplmnmhmu Astrea, (hhrenb) Grun. *x » o var. laticeps, O. Miill, . X |
» w  Var. spinulosus, Grun. . X 4 - NUanEd, BPcRs o SO ws wae i viv'e o x
5 var, minutulus, (Kitz.) Grun.. X .
Syn ra Acus., Rifer U, i et An el X x
y s var. delicatissima, (W, Sm.) Gran, | X X X Myxophycew.

» »  var? (=8 revaliensis, Lemm.) L xas X Nostoe piscinale, Kiitz. ......oooveiieianiiaiinns hles X

i atinaadrosdan, LoernIn, < L0 Lk vilpalnd e nvie bx s R, x . carnewm, Ag. ceen X
| Cocconels Pediculus, Fhrenb. R s ety X Anabmm Flo:-aquw, (L\ ngb ) Bréb., forma. x x

w  Placentula, Trhenb. Rt} x 3 L var. eireularis, var. n. N X
Naucula Tanganyike, sp. n. . sl X L % (6. rigidissim.) ........ s X

s ellcplu‘a, Kiitz. . s 3 5 'F ganyike, sp. n. SR | X

» Pupula, Kiitz. POV S . sp.? (ﬁl conwrt) % |

! Y mutica, Kiitz. X ! H,cwma Wollei, Farlow . i &40 X
| »  Crucicula, (W. Sm. ) ZLynghya bipunctata, Lemm. x

|y bakusiensis, Grun. s x LT, circumereta, sp.n. . tiie

|y radiosa Kitz. ... X | »  limnetica, Lemm. . .. e ceee x
| " v'hyncﬁmp'mlay Kii X relegans, Lemm. ... vene . x
| distincta,p.n. ... x Phormidium tenue, (Ag) Gomy s yin s b s s X
| Gastrum, Ehrenb. 3 angustisimum, \V &, G. S, West . ne aes | X
| Schizostauron Crucicula, Gran, . . .. X Oscillatoria princeps, Vauch. s L | X
| Gyrosigma attenuatum, (Kiitz.) Cleve . x " Cortiana, \lenegh T ke x
| » nodiferum, {Grun) nob. ... 00 | x i o Tanganyike, sp. iy e %
| Qoccomema grossestriatum, (0. Miill.) nob, var. Tan-| x tenuts, Ag. ..... ey aaal o X
{ @, Var, n. - _,—&ndma lazissima, sp. n. ... R x
| » :y‘" we, Ehrenb. .................. x " | Glaotrichia longiarticulata, %

R Situa, (Ebrenb.) W. Sm., var, maculata, natans, (lledmg Rabenh, x
| (Kiitz.) Cleve Mluoewpm africana, sp.n. . ....... x

s —_—
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' il s i
Spedt { N ‘ Victoria Tan-
Species. Nyasa. E Nyanza. | ganyika.
i
| e e ke
MYXOPHYCEE (continued). ; ‘
Merismopedia elegans, A. Br. .. .................... iS4 X
” s var.remota, var. & G e X
{ 5 a@ruginea, Bréb. . ....... L Fo ey X
‘ W glauca, (Ehrenb.) Ni J 1B x
" ;mmtala, Meyen . & 1 oy %
Gomphospheria aponina, Kiitz. AN R A X
Oy lacustris, Chodat % i X i
| Microcystis viridis, (A. Br.) Lemn: o | X {
| 5 @ruginosa, Kiitz, . x S St
| ” elabens, (Bréb.) Kiitz Vo] A e X
| " incerta, Lemm. ..... SR P X
| Chroococcus ninimus, (Kei 3 - |
! o~ turqidus, (I Vg s i APRAIRIES [\ Py 81 b
| . & > |
| W pallidue, NAZ, &2 SERAT s i’ v 4 A X
| |
‘ Peridiniew. 7 ‘
| Gllenodinium Pulvisculus, (Ebrenb.) Stein. LI | { X
| Peridinium africanum, Lemm., sp. n. .. X | | X i
1 9 beroli) Lemm., var. api Al plbg | X
| ! ]
| Peridiniopsis Cunningtonii, Lemm., sp. n. S5 | X i
Ceratium Hirundinella, O. F, Miill., form: X i

Phytoplankton of Nyasa.—This lake lies between 9° 30 and 14° 25' 8. lat.,
its long axis running almost north and south. It is about 400 miles long,
with an average width of 25 miles, and is 1570 ft. above sea-level. Its area
is about equal to that of Tanganyika. The phytoplankton has been fairly
well investigated by Schmidle from material collected at intervals from April
1898 to Dec. 1900 Ly Dr. Fiilleborn. Schmidle reported upon the species he
found in the plankton, the periodicity of the genera so far as he was able to
work it out, and the vertical depth to which the various genera extended in
the lake. Nyasa is shallow at the north end and very deep towards the south
end, no bottom having been found in several places at 1200 feet. Schmidle
states that the phytoplankton extends in no trifling quantity to fully 300 ft.
from the surface, and at this depth ists principally of Diat with a
few Chlorophycem and Myxophycezw. ; i

In Dr. Cunnington’s material, collected in June 1904, Chlorophycem were
not very abundant, and those which did occur were mostly representatives of
the Protococcoidew.  Only three Desmids were observed, one of which—
Staurastrum leptocladum forma afri was in moderate abund: Forms
of Pediastrum simplex and species of Celastrum were very abundant, and in
somo of the collections Closteriopsis longissima was fairly common. The
Diatoms comprised relatively few genera, of which Melosira, VCycloulla,
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Stephanodiseus, and Surirella were conspicuous. A few species of Navicula
were not and Nitzschia nyassensis was frequent.  Swrivella Nyasse
and 8. bifrons were very characteristic, the former being a large and hand-
some species which is apparently peculiar to this lake.

Some of the collections, more especially nos. 15 and 16, were remarkable
for the prodigious abundance of a form of Anabana Flos-aque. The other
Myxophycem of importance were Lyngbya bipunctata and Glwotrichia longi-
articulata, sp. n.

A species of Peridinium, which Lemmermann has deseribed as 2. afvicanum,
occurred abundantly in some of the material.

Phytoplankton of Victoria Nyanza—This large sheet of water extends from
0° 25' N. to 8° S. and from 31° 45 to 34° 45' K., occupying an arca of
32,167 square miles. Tts greatest length is 180 miles and its greatest width
208 miles, its height above the sea being about 3800 ft. The depth is very
variable, from about 6 ft. (at 2 miles from the shore) in Speke Gulf in the
south to 300 ft. towards the middle, and 620 ft. near the easiern shore.

The material was collected in April 1905, and was decidedly rich in
Chlorophyeem, especially Protococcoidear and Desmidiacere,  OF the latter,
Stawrastrum limneticum and 8. tohopekaligense oceurred in great abundance,
and 8. leptocladum forma africanum, S. brevispinum var. inernie, forms of
8. gracile, and Cosmarium moniliforme were fairly common. The Proto-
coccoidem were both abundant and of diverse character. Conspicuous were
numerous forms of Pediastrum simplew and large camobin of Calastrum
yetieulatum and €. eambricum var. nasutum. Celastrum compositum i v
previously undeseribed species in which the grouping of the cells is very
peculiar.  Fine colonies of Limorphococcus lunatus were not uncommon, and
the colonies of Selenastrum gracile were the largest and hest-developed 1 have
ever seen.  Closteriopsis longissima, which was present in the material from
Lake Nyasa, and which is known from the plankton of several parts of
Burope, was frequent, and Sphinctosiphon polymorphus is a new genus of the
Palmellacere in which the mature colonies assume a vermiform character.

The Diatoms were relatively few in number, but included a few fine species
of Surirella, such as S. Fillebornii and S, Malombe, u large new species of
Cymatopleura (C'. Nyanse, sp. n.), and several species of Cyelotella and
Melosiva.

The Myxophycere were poorly represented except for a few of the
Chroococcaces. Two species T have considered to be new, Lyngbya civeum-
ereta and Dactylococcopsis africana. — Only a few fragments of a species of
Anabena were observed, but this may be due to the season of the year, as this
genus was abundant in Tanganyika and Loke Nyasa later in the year.,

Of the Peridiniem, a curious reduced form of Ceratium Hirundinella was
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rather scarce. The apical horn was very short and only two ant-apical horns
were present.

From the ination of Dr. Cunnington’s material collected in April,
1 agree with Schmidle’s remarks upon Dr. Stuhlmann’s collections which
were made in October. The phytoplankton is o:sontmlly a Chlorophyceous
plankton, and from the abundance of certain species of Staurastrum, it has all
the features of a Desmid-plankton.

Phytoplankton of Tt yika.—This lake is an elongated sheet of water
lymg botweon 3%and 9° S.lat. It has a length of 400 miles and a width
varying between 10 and 45 miles. Its area is estimated at 14,000 square
miles, and it is situated at 2700 ft. above sea-level. It is a deep lake, the
southern end reaching a depth of 980 ft., and the northern end exceeding
1300 ft. in several plices, The mean temperature of the water is stated to
be 24:7° C. (76°6° F.).

Dr. Cunnington’s collections of plankton extended from July 1904 to
February 1905, and ean be considered as fairly representative of eight
consecutive months from July to February inclusive.

The phytoplankton is considerably richer as regards spocles than tln&of
Lake Nyasa or Victoria Nyanza. The Chlorophycem are not particularly
abundant, and, as in Lake Nyasa, Desmids are practically absent. In direct
contrast to the phytoplankton both of Nyasa and Victoria Nyanza, Pediastrum
stmplex was very scarce and the genus Cwlastrum was quite absent,  Oocystis
lacustris was the most abundant of the Protococcoidew, although Scenedesmus
quadricauda was fairly general, and Scenedesmus bijugatus forma arcuatus
was a feature of the October and November plankton. Other interesting
species of the Protococcoidem were Crucigenia tetracantha, sp. n., Ankistro-
desmus nitzschioides, sp. n., Cerasterias rhaphidioides, Reinsch, and Chodatella
subsalsa, Lemm. The latter is a brackish-water species which occurred in
abundance in one of the November collections.

The Diatoms formed a large part of the phytoplankton throughout the
whole eight months, and 23 of the species were not observed either in Nyasa
or Victorin Nyanza, Eight species of Navicula were noted, two of which,
N. Tanganyike and N. distincta, are new. The genus Surirella was repre-
sented by five species, of which three (S. plana, S. obtusiuscula, and
8. Tanganyika) ave new, and one of the others, S. striatula, is usually brackish
or marine. A Diatom which I have considered to be identical with Nitzschia
nyassensis, O. Miill, occurred in prodigious abundance from July to
September, and in iderable quantity in the other months. The remaining
Diutoms of importance were Synedra actinastroides, S. Acus var. ? vevaliensis,
Gyrosigma rodosum, and Cymbella grossestriata var. Tanganyika.

The almost entire absence of Centric Diatoms is a noteworthy feature of
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the Tanganyika collections, offering a marked contrast to the plankton
of Nyasa and Victoria Nyanza, in which Stephanodiscus, Cyclotella, and
Melosira abeund.  Only one species of Cyclotella was observed in the
Tanganyika plankton and that very sparingly in the November collections.
Of the Myxophycetw, two pelagic species of Nostoe (. piscinale and
. carneum) were present in the August collections, and Anabena Flos~aque
var. circularis occurred in large quantity from October to February. So
abundant was this Anabena from October to December that the material

 taken from the tow-nets was of a dall blue-green colour although no sporos

had been developed. A. Tanganyike, a new, spirally-twisted species, only
occurred in January and February. Four species of Oscillatoria were
observed, one of which, 0. Tanganyike, is a remarkable new species nearest
to the marine O. subuliformis. Another new species of interest is Spirulina
lazissima. The cells in the genus Spirulina are normally twisted into a rather
close and narrow spiral, and the laxness of the twists in S. larissima may be
due to its adaptation to a pelagic existence.

The occurrence of Plectonema Wollei, Farlow, in the plankton is also
worthy of note. This alga is not uncommon in the more aérated of the fresh
waters of the tropics, but usunally oceurs attached to stones or large aquatic
plants, especially in running water. Except for the very rare presence of
false branches (*pseudo-rami ™), this species appears to me to differ in no
essential point from Lyngbya majuscula, Harvey, which is the largest of the
marine species of Lyngbya. May not the presence or absence of false
ramification be due to a difference of environment ?

Eight species of the Chroococcacem were observed in the plankton of
Tanganyika which were not observed from the other lakes.

Four species of the Peridinies occurred, all of which were most abundant
from September to November, about the time of the maximum period of
Anabana Flos-aque var. cireularis.  Peridinium afvicanum and  Peridiniopsis
Cunningtonii have been described by Lemmermann as new species. (flenodinium
Pulviseulus was particularly abundant in one of the November collections.

From a careful comparison of the collections there are slight indications
that the plankton of this lake may not be uniform throughout. The con-
stituents are probably not in the same proportions in different parts of the
lake at the same time, and further observations will probably show that this
is especially the case with regard to the relative dominance of luiliuna
Flos-aque and Synedra Acus (together with Nitzschia nyassensis).

The foilowing table contrasts the relative frequency of the \uriom species
observed in the collections from July 1904 to February 1905, “cce” = very
abundant, “c¢” = common, “c” -~ fiirly common, *r” = infrequent,
" = rare, and “rre” = very rarc.
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| Seenedesmus bijugatus, (Turp.) (: r i 1 % Pualea, (Kutz.) W. Sm e |
" . forma nrmmrua, (Lemt e | ec | i " nyassensis, O. Miill, ce |cee |ece ! e l ¢ | | |
W. & G. S. Wes ! | s . ! |
| Sunrelblp ana, sp. n. ik oy o (S A "
» aculiformis, m,hroder. var. brasiliensis)! .. | .. | .. * | constricta, Ehrenb., var, afrlcarm Miill o loer e ‘
| (Bohlin) W. & G, S. West. | ! | T . 1. G ey v B o | e et
5 quadricauda, (Turp.) Bréb, ........ RO A S e S fe r roim| = Tanganmke!; Sp. 1. Y r it 1y 8| | i
it 3 var. marims, \‘\\/ RUE T P B S i striatula, l‘l;l'pp i e ISR e S
G S, West, | ) L 2 1 } | I g
Anlkistrodesmus faleatus, (Corda) Ralfs, | ! | Q/Matopkura SOIM’ R e g il ot 1 20 S il
var. spirilliformis, . S. West| .. i I !
i b g g s faee i \ l!yxophycem ‘ | 11 :
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Bacillariew. | ! i latorla Princeps, Vauch. ... .. e |
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Tt will be seen from the above table that the phytoplankton is richest in
species in October and November, especially the latter month. In these
months oceur the maxima of Scenedesmus bijugatus f. arcuatus, Synedra Acus
(and var. delicatissima), Navicula Gastrum, Anabena Flos-aque (and var.
circularis), Phormidium angustissi Spirulina lazissima, and Glenodinium
Pulviseulus. Tn December there is a marked gencral decrease in the number
of species. In January (the following month) the decrease in the Chloro-
phycere and Myxophycear is very noticeable, and concurrently a great
quantity of Nauplius-larvee appear in the plankton.

Plankton from the Lofu River.—This river runs into Tanganyika, and two
tubes of plankton-material were collected from it by Dr. Cunnington in
October 1904, The phytoplankton differs very much from that of Tanganyika,
and the species hear much resemblance to those of the surrounding pools
and swamps, from which they are doubtless recruited. Of ‘the thirty species
observed in this river-plankton only one occurred in the plankton of the
lake itself.

The occurrence of Spharoeystis Schroeteri, Chodat, is very remarkable.
This Alga is one of the most conspicuous features of the European freshwater
phytoplankton, and is rarely found except in the plankton of lakes. No
specimens were observed in the collections from Tanganyika itself, nor any
from Lake Nyasa or Victoria Nyanza, but it was present in great abundance
in the Lofu River and the specimens were exceedingly well developed.

The following species were observed :—

Chlorophycez.
(Edogonium, sp.
Myaonema subuligerum, (Kiitz,) Hazen.
Ulothrix tenerrvima, Kiitz.
Mougeotia, sp.
Zygnema, sp.
Spirogyra, spp.
(Fonatozygon monotanium, De Bary.
Closterium Venus, Kiitz.
Plevrotenivm subcoronulatum, (W. B, Turn.) W, & G. S. West.
2 elatum, (W. B. Turn.) Borge, var. conjunctum, (W. B.
Turn.) W. & G. S. West.
Euastrum denticulatum, (Kirchn.) Gay.
Micrasterias americana, (Ehrenb.) Ralfs,
Cosmariwm Psevdolroomei, Wolle,
=t Blyttii, Wille.
- binum, Nordst,
% margaritatum, (Lund.) Roy. & Biss.
_ nitidulum, De Not.

-
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Hyalotheca mucosa, (Dillw.) Ehrenb.

Scenedesmus denticulatus, Lagerh., var. linearis, Hansg.
A obliquus, (Turp.) Kiitz.

Ankistrodesmus faleatus, (Corda) Ralfs.

Spharocystis Schroeteri, Chodat. 2

Bacillaries.
Synedra Ulna, (Nitzsch) Ehrenb.
i »  var. splendens, (Kiitz.) Van Hourck.
Achnanthes linearis, (W. Sm.) Grun.
Vanheurckia vulgaris, (Thw.) Van Heurck.
Gomphonema parvulum, (Kiitz.) Grun.
C gracile, (Rabenh.) G. S, West.
o lave, (Niig.) nob.
Suvirella robusta, Ehrenb., var. splendida, (Ehrenb.) Van Heurck,

Myxophycez.
Lyngbya bipunctata, Lemm.

IIT SYSTEMATIC ACCOUNT OF THE ALG/E OF THE COLLECTIONS,

This portion of the paper is devoted to a complete systematic account of
all the Alge observed in Dr. Cunnington’s collections, those from pools and
swamps, from serapings of wet rocks, &e., being included along with the
plankton.  The collections from Tanganyika and the vicinity we:u the most
numerous, and this fact accounts largely for the greater number of upm-i(-s

recorded from that area. The few collections from the vicinity of Victoria

]}'I yanza contained a relatively greater variety of Algewe, and had more collec-
tions been made in the area, a very rich Alga-flora would undoubtedly have
veen revealed. g

The absence of plants belonging to the Stigonemacesw is somewhat remark-
able, the genus Nostochopsis being the only representative of the family
observed.  Species of Hapalosiphon are of general occurrence )
and marshes. of the tropics, not to mention certain of the bog-loving and
rupestral Stigonema, and four species of the first-mentioned genus have
already been recorded from Tropical Africa.

Several of the Algw observed have been excluded from this account owing
to th.e impossibility of identifying them with any degrec of certainty, Such
species were mostly in a fragmentary condition, and amongst them were two
species of Nostoc from the Tanganyika area, a species of Calothrix from Doep
Bay, Nyasa, and a Batrachospermum from the Lofu River, Tanganyik.

One genus, thirty-six species, and eighteen varieties and forms are here
described for the first time.

LINN. JOURN,—BOTANY, VOL. XXXVIII ]

in the swamps
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The Peridiniee have been examined, and the new forms described, by
Mr. 1. Lemmermann of Bremen, to whom I offer my best thanks for his
kindly assistance on this as on other occasions, with this group of flagellate

organisms.

(lass CHLOROPHYCEZ.
Order (EDOGONTALES.
[Family (EDOGONIACEZ.

Genus (KDOGONIUM, Link.

1. Bpocostem cryprororom, Wittr, Dispos. (Edog. Suee. (1870) p. 19 :

Prodr, Monog. (Edog. (1874) p. 7.
Nyasa.—In swamp, Karonga (2 July, 1904 : no. 34).

9. (Bpocostom Hinsii, Gutw. in Rospraw. matem-przy. Akad. Umiej.
Krakow. xxxii. (1897) p. 2, t. 5. fig. 1z Hirn, in Act. Soc. Sci. Fenniee, xxvii.
(1900) p. 93, t. 5. fig. 20.

Crass. cell. veget. ...... 11-13 g : altit. 4-5-plo major ;
OOZON e ssowsaninss M-3Tp; ,, 3T-40p;
00spor. v 30-31pu; o, 30-31 p;
cell, antherid.. .. 1lp; , 7-85p.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

This species has previously been observed only in Galicia and Ireland.

Var. AFRICANUM, var. n.

Var. cellulis vegetativis leviter crassioribus et brevioribus, levissime capi-
tellatis ; oogoniis paullo majoribus ; antheridiis 3-cellularibus.

Crass. cell. veget. .. ... 13-15 p: altit. 2}-3-plo major ;

.. oogon. vs . D020 g3 g 38 ps
oS T OORDOR e T 3B-34p; ,, 33-34p;

. cell. antherid. 13-13°5 3 o 5= 6 p.

Nyasa.—In swamp, Karonga (2 July, 1904 : no. 34).

3. (Epocostunm nieryosrorus, Wittr. Prodr. Monogr. (Edog. (1874) p.13 5
Hirn, L. c. p. 108, t. 7. fig. 43. 'V«
Forma oogoniis et oosporis ovato-ellipsoideis, paullo majoribus.

Crass. cell. veger. 14-16 g : altit. 3-5-plo major ;
e TR 2pf 52 p;
2 QORPOTSR L5usdetin Wp; 50 p;
,»  cell antherid, 18 g s 8-9 p.
Tanganyika.—In swamp, Kituta (26 Aug. 1904; no. 80).
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4. EBoosontom Kurzit, Zeller, in Hedwigia, xii. (1873) p. 189; Hirn,
w Act. Soc. Sci. Fennicw, xxvii. (1900) p. 135, t. 16. fig. 93.
Crass. cell. veget. ...... 47-51 p; altit. 2-5-plo major ;
. oogon. W8-90p; ,, 111-121 p;
s oospor. o T5-86p; 8O- 90 u;
» cell antherid.... 44-50 p; 6= 16 p.
Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32).
’This interesting species was in fine fruiting condition. It has only pre-
viously been found in the Pegu province of E. India. Hirn states that the
number of cells composing the antheridia may be as many as six. In the

_African specimens four or five was the usual number, but some of the

antheridia were composed of as many as 15 cells. The hypogynous position
of the antheridia was very characteristic. £

5. (Evocoston Kirvr, sp. n.

(F. dioicum, nannandrium ; oogoniis singulis vel binis, subglobosis vel
obovato-globosis, poro superiore apertis : oosporis glohosis, oogonia non com-
plentibus, membrana glabra ; cellulis suffultioriis tumidis ; androsporangiis -

(. e ?.cellula tennm'uli obtusa ; nannandribus clongatis, leviter curvatis,
oblongis, inferne angustioribus, in cellulis suffultioriis et vogoniis sedentibus,
antheridio interiori (?).

Crass. cell. veget. . 26 ps altit. 5-T-plo major ;
PR T 1)) N W6-18p; ,, TH-80 u;
. 0o0spor, 5 T8 5 12 s
4 cell suffult. o L i S-plo major
5 Danmandr, ... 12-13p; , 58-66 pu.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

No examples of this species were observed in which the antheridia were
fully formed, but from the structure of the dwarf-males (nannandria) there
can be little doubt that they are internal in development, The only diwcious
nannandrous species in which the antheridia are developed internally within
the dwarf-males, and which can be compared with (%, Kituta: in r4:~'pc¢st of
size of vegetative cells and form of oogonia and oospores, ave (7, alternans
Wittr. & Lund., . cataractum, Wolle, and (%, cyathigerum, Wittr. '

(F. Kituto differs from (F. alternans in the smaller size of its vecefative
cells, which are more elongated, and in the oospores not filling the «:»wmiu.
The oogonia are also much less numerous than in (72, alternans, and they are
only found singly or in pairs near the ends of the filaments.

From (. cyathigerum it is distinguished by its relatively larger and
differently-shaped oogouia and oospores,. the latter being destitute of the
longitudinal costae.

It should also be compared with (2. Borisicuum, (Le Clore) Wittr,, |

"2

rom
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which it differs in its slightly thicker vegetative cells, its larger oogonia and
oospores, and in its internal antheridia. The oogonia are developed in a
very similar manner and in the same part cf the filament as those of
(. Borisianum. g

Notk.—Sterile species of (dogonium were observed from the following
localities :— Nyasa. In swamp, Kota Kota (20 June, 19043 no. 18); in
swamp, Karonga (2 July, 1904 : no 34) : small sp. with capitellate cells in
the plankton of Monkey bay (17 June, 1904 5 no. 15), and off Vahambwera
Point (24 June, 1904 : no. 24).—Tanganyika. In swamp, Kituta (23 Aug.
1904 ; no. 72): on surface of swampy pond, Mrumbi (27 Dec. 1904
no. 195) ; in the plankton of Lofu River (5 Oct. 1904 ; no. 124).

Genus BULBOCHETE, Ag.

6. BULBOCHETE ELATIOR, Pringsh. Jahrb. i. p. 73 (1858) : Hirn, in Act.
Soc. Seient. Fenniew, xxvii. {1900) p. 321, t. 51, fig. 327.

Crass. cell. veget. ...... 14-17 g1 altit. 2-3-plo major ;
o1 JOOZORL e ol d 41-43 p; 3638 p;
.. cell. androsp. ... 12 55 s 9ps
., stip. nannandr. . Spi » 23 ps
,»  cell. antherid.... Tpsias 11 p.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 : no. 72). )

Nore.—Sterile species of Bulbochate were observed from the two following
localitics :—Nyasa. In swamp, Kota Kota (20 June, 1904 ; no. 18).—
Tanganyika. Surface of swamp, Toa (10 Jan. 1903 ; no. 208).

Order CHATOPHORALES.
Family ULOTRICHACEZ.
Genus ULOTHRIX, Kz,

7. ULOTHRIX TENERRIMA, Kiitz. Phyc. Germ. (1845) p. 253, t. 9 fig. 13
Sp. Alg. (1849) p. 346 5 Rabenh. Fl. Europ. Alg. iii. (1868) p. 366 ; Hazen,
in Mem. Torr. Bot. Club, xi. no. 2 (1902) p. 151, t. 2L figs. 3, 4.

Crass. fil. 7:5-8'5 w3 cellulis diametro 1-1§-plo longioribus.

Tanganyika.—In plankton, surface of Lofu River (5 Oct. 1904 ; no. 124).

(ienus URONEMA, Lagerh.
8. URONEMA CONuERVICOLUM, Lagerh. in Malpighia (1887), p. 518, t. 12.

figs. 1=10.
Crass, fil. 4565 p.
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Victoria Nyanza.—Among Utricularia in swampy pool near Bukoba (20
Aug. 1905 ; no. 618).

Tanganyika.—Among Utricularia, mouth of Malagarasi River (16 Jan.
1905 ; no. 611).

Family CHZETOPHORACEZ.
Genus CHAETOPHORA, Schrank.

9. ? CHATOPHORA E:EGANS. (Roth) Ag. Dispos. Alg. Suee. 42 (1812) 3
Cooke, Brit. Freshw. Alg. (1883) p. 194, t. 78, fig. 2.

Crass. cell. 3555 p. :

Tanganyika.—In plan’ton, Lofu River (5 Oct. 1904 5 no. 123) 3 in small
gelatinous masses among My.wonema subuligerum. The specimens were insuf-
ficient for accurate identification.

Genus MYXONEMA, Fries, 1825,

10. MYXONEMA SUBULIGERUM, (Aiitz.) Hazen, in Mem. Torr. Bot. Club, xi.
(1902) p. 200, t. 30.—Stigeoclonium subuligerum, Katz. Sp. Alg. (1849)
p.354; Tab. Phye. iii. (1853) t. 5. fig. L. -

Crass. fil. prim. 14:5-16 p ; crass. ram. cire. 6-10 p.

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; nos, 123 and 124)

Order CLADOPHORALES.

Family CLADOPHORACEZ.
Genus CHAETOMORPHA, Kiitz.

11. Crzromorpna Lizum, Katz. Phyc. Germ. (1845) p. 204 1 Rabenh. Fl.
Europ. Alg. iii. (1868) p. 327.—Conferva Linum, O. F. Mill. Chmtomorpha
sutoria, Berk.

Crass. fil. 108-161 g ; crass. membr. cell. 6-8 p.

. ~—Dredged from a fow fathoms, Niamkolo Bay (3 Aug. 1904 ;
no. 40). Floating on the surface, Kituta Bay (26 Aug. 1904 : no. 79).

21 Genus CLADOPHORA, Kiitz.

12. CLADOPHORA FRACTA, (Dillw.) Hass. Brit. Freshw. Alg. (1845) p. 216,
t. 55; Kate. Sp. Alg. (1849) p. 410.—C. fracta a. fracta normalis, /abenl.

< Fl Europ. Alg. iii. (1868) p. 334.
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Forma Frorowiaxa, (Kitz.) Rabenh. Fl. Europ. Aly. iii. (1868) p. 335.

Crass, fil. prim. 80-102 g : crass. ram. 65-70 p : crass. ramul. 25-32 p.

Tanganyika.—Scraped from the bottom of Dr. Cunnington’s “daun”
(24 Jan. 1905 ; no. 216).

The branches of the first order were somewhat patent and subdichotomously
branched ; those of the second order (ramuli) were short, often papilliform ~

and unicellular, or even mercly curved (subuncinate) outgrowths from the
upper extremities of the cells of branches of the first order.

13. CLADOPHORA CRISPATA, (Roth) Kiitz. Phye. Gen. (1843) p.264; Rabenh.
L. e. p. 336 : Cooke, Brit. Freshw. Alg. p. 143, t. 55. fig. 3.

Tanganyika.—(irowing on grass-stems close to the shore, Kituta Bay
(23 Aug. 1904 ; no. 73).

Forma parva, parce ramosa, articulis diametro 5-12-plo longioribus ; eytio-
dermate crasso, distinete plicato-striato.

Crass, fil. prim. 48-58 p 1 crass. ram. 23-27 p.

Nyasa.—Dredged in three fathoms, growing on bivalve shells, Anchorage
Bay (no. 11). ]

Forma parva, rigida, parce ramosa, filis usque ad 2-5 em. lopgis.

Cross, fil. prim. 95-104 p : crass. ram. 30-64 p.

Victoria Nyanza. —~(m>\umr on rocks m~t below the water-level, Bukoba
(17 Apr. 1905 ; no. 247).

14, CLADOPHORA CANALICULARIS, (Rnt/L) Kutz. Sp. Alg: (1849) p. 109
Rabenh. . c. p. 342.

Forma CAPITELLATA.

Forma parva, usque ad 2 em. alta, ramosissima, ramis basi connatis ;
articulis diametro 4-8-plo longioribus, distincte capitellatis, ad genicula plus
minusve constrictis, 5

Crass, fil. prim. 2634 p 3 crass. ram. 18-24 p,

Nyasa.—On rocks at water-level, Deep Bay (25 June, 1904 ; no. 26).

- Tanganyika.—Scraped from the bottom of Dr. Cunnington’s ¢ dau ” (24
Jan. 1905 ; no. 217).

15, CLADOPHORA BRACHYSTELECHA, Rabenh. Alg. Sacis. ne. 654 ( 1862) ;
Pl Europ. Ale. iii. (1868) p. 343.

ila mquo ad 4 mm. alta, densissime radiata circa culmos vetustos pelagios,
ramosissima ; ramis divaricatis et intricatis; nrtlcuhs diametro 5-11-plo
longioribus.
< Crass, fil. prim. 50-64 g ; crass, ram. et ramul. 27-35 ™

Tanganyika.—Thickly covering floating Fragments of stems eollected in the
tow-nets off Niamkolo Island (29 July, 1904 ; no. 36).
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16. CLADOPHORA INCONSPICUA, sp. .

C. pallide viridis, minuta, calce partim incrustata, in Inpldlbm litoris erosis ;
cespitibus 1-3 mm. alta, valde et dichotome ramosa, ramis sursum subdicho-
tome ramulosis, ramis et ramulis plerumque crassitudine wqualibus, insertione
ramorum laterali vel apicali; cellulis (fil, prim., ramorum, et ramulorum)
diametro 34-84-plo longioribus ; cellula apicali ramorum mucronata ; mem-
brana firma et subcrassa.

Crass. fil. prim. 50-56 g ; crass. ram. et ramul. 18-10 g : crass. ramul. ult.
12-15 p.

Tanganyika.—On stones, dredged in a few fathoms, Niamkolo.

The pebbles on which this Cladophora was growing were coated with a
deposit of lime about 4-5 mm. in thickness, the surface of which was much
eroded, and the minute tufts of the Alga occnpied the numerous irregular
depressions and holes covering the exposed surface of the incrustation. The
pebbles were of a flinty nature, consisting of dark-coloured impure silica, and
the outer incrustation of lime containing the hollows was of a brownish-yellow
colour and much pitted. The actual thallus of the Cladophora is not incrusted
with lime except at the extreme basal portions. - The pebbles presented much
the same appearance as those described by Chodat from the lakes of the
Jura.

Cladophora inconspicua is probably the smallest described species of the
genus. The thallus is much branched, the branching being mostly dicho-
tomous. The tufts are very. dense, and the basal part of the thallus is firmly
attached to the stone by colourless rhizoids, which frequently branch and
become somewhat irregular in outline. Nome of the branches of the first
order terminate in eylindrical apical cells with a mucronate apex, whereas the
apicalcolls of the smaller branches are generally narrower and considerably
attenuated to a blunt extremity.

Among the basal portions of the Cladophora,in the eroded cavities ut the
stones, were numerous thallijof Palmophyllum foliacewm, sp. n., and attached
to the branches of the Cladophora, especially the younger ones, were quantitios
of Calothrix brevissima forma.

17. CLADOPHORA sp.

C. filis di(vel 3-4)-chotoma, ramosissima, ad 6 mm. altis, ramulis
brevibus et fasciculatis, articulis diametro 3-7-plo longioribus.

Crass. fil. prim. usque ad 130 g ; erass. ram. 24-34 p.

yika.—Growing on stones, shells, submerged roots and grasses,

Niamkolo (1 Aug. 1904 ; no.44). Probably the same plant but less branched,
with quantities of sand among the branches, attached to shells dredged in
about 10 fathoms, Mtondwe Bay (2 Sept. 1904 ; no. 83).
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Order CONJUGATAL.
Family ZYGNEMACEZE.
Subfam., MESOCARPE £.
Genus MOUGEOTIA, Ag.

A number of sterile species of this genus were observed, principally from
the Tanganyika region. No trace of spore-formation was observed in any
of them.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72). In plankton,
Lofu River (5 Oct. 1904 : nos. 123 and 124).

Subfam. ZyGNEME &,
Genus DEBARYA, Wittr.

18. DEBARYA AFRICANA, sp. n. (Pl 5. figs. 3—4.)

D). caespitibus laxe intricatis, cellulis vegetativis diametro 4~8-plo longi-
oribus, pyrenoidibus 5-8 in chromatophora unoquoque ; zygosporis ubi conju-
gatione scalariformi productis, globoso-ellipsoideis, magnis, tubo conjugatione
complentibus ef in gametangiis immersis, axe longiore transverse disposito ;
membrana zygosporze glabra ; membrana gametangiorum suberassa ; gamet-
angiis swpe tortis,

Crass. cell. veget. 23-26 u; lat. zygosp. 56 p; long. zygosp. 50 p.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18). -

As in other species of Debarya the gametangia undergo a change subse-
quent to conjugation. In this case the cell-walls increase considerably in
thickness, and during this process a narrow pit arises in the middle of each
transverse wall (vide Pl 5. fig. 4). The zygospore is large and occupies
the whole of a greatly swollen conjugating-tube, extending on each side to
the outer walls of the gametangia.

D. africana is nearest to /). immersa, W. West (Mougeotia immersa,
W. West, in Journ. Bot. xl. (1902) p- 144), a species only known from India,
but is distinguished by its much longer vegetative cells, its larger, smooth,

and more completely immersed zygospores, and by the thickened walls of the
gametangia,

Genus ZYGNEMA, Ag.

Sterile species were observed from :—

Tanganyika.—In swimp, Kituta (26 Aug. 19045 no. 80). In plankton,
Lofu River (5 Oct. 1904 ; nos. 123 and 124).
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3 Genus SPIROGYRA, Link.
19. SPIroGYRA sp. ad S. longatam, (Vauch.) Wittr. accedens,
The zygospores were not mature and the specimens were searcely in a
condition for accurate description.
Crass. cell. veget. 34-38 y ; long. zygosp. immatur. 72 g, lat. 53 I
Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

20. SPIROGYRA PORTIGALIS, ( Vauch.) Clevegin Nov. Act. R. Soc. Sei. Upsal.
ser. 3. vi. no. 11 (1868), p. 225 Petit, Spirog. Environs Paris (1880), p. 21,
t. 5. figs, 8-12.

Var. AFRICANA, var. n.

Var. cellulis fructiferis leviter tumidis ; cellulis vegetativis et chromato-
phoris singulis ut in forma typica ; zygosporis paullo majoribus, oblongo-
ellipticis, mesosporio plicato-ruguloso.

Crass. cell. veget, 40—41 p; long. zygosp. 93 p, lat. 58 p.

Nyasa.—Among weeds and various Algr, in swamp, Karonga (2 July,
1904 ; no. 34).

21. SPIROGYRA AEQUINOCTIALIS, sp. n.  (PL 5. figs. 1-2.)

S. cellulis vegetativis diametro circiter 4-6-plo longioribus, extremitatibus
non replicatis ; chromatophoris 3 (interdum 2), suberassis, marginibus irregu-
lariter undulatis, anfractibus 1-14, cum pyrenoidibus magnis; conjugatione
scalariformi, cellulis fructiferis inflatis et suboblongo-rectangularibus ; zygo-
sporis oblongo-ellipticis, ovoideis, vel oblongo-ovoideis, diametro circiter
13-1#-plo longioribus ; membrana zygosporam crassa, lamina mediana dense
scrobiculata.

Crass. cell. veget. 23-25 p; crass. cell. fructif. (9 ) 41:5-43 w; long.
zygosp. 52-T1 p, lat. 4143 p; crass. membr. zygosp. 4 p.

Nyasa.—Growing on stones, &c., on the shore, Domira Bay (19 June, 1904;
no. 17).

The zygospores are mostly oblong-elliptic in form, with brown walls of
considerable thickness, the middle coat of which ix densely and markedly
scrobiculate. They fill up the fructiferous cells transversely, being closely
applied to the swollen walls of the female gametangia. The chloroplasts are
most commonly three (sometimes only two) in cach cell, with nodulose or
undulate margins and large pyrenoids.

It stands nearest to another tropical species, S. Sehmidtii, W. & G. S, West
(Freshw. Alg. Koh Chang, in Bot. Tidsskr. xxiv. (1901) p. 161, t. 4. figs.
43-45), but is distinguished by its thinner vegetative filaments with shorter
cells, oy the shorter and more oblong zygospores, and by the oblong form of
the inflated fructiferous cells.
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22, SpiroGyra  vECIMNA, (Mall.) Katz. Phye. Germ. (1845) p. 2235
Rabenh. FI. Europ. Alg. iii. (1868) p. 242; Petit, Spirog. Env. Paris, 1880,
P 25. t. 8. figs. 1-3,

Crass. cell, veget. 82-36 u; long. zygosp. 65-68 p; lat. zygosp. 37-39 p.

Nyasa.—In swamp, Karonga (2 July, 1904 : nos. 32 and 33).

Forma cellulis crassioribus et zygosporis sepe diametro duplo longioribus.

Crass, cell. veget. 42-54 ,.; long. zygosp. 68-124 3 lat. zygosp, 47-50 p.

Nyasa.—In swamp, Karonga (29 June, 1904 ; no. 32).

Forma troPICA [S. decimina, forma, W. & G. 8. West, in Bot. Tidsskr.
xxiv. (1901) p. 161].

Forma major, cellulis vegetativis diametro 23-5(usque 6)-plo longioribus ;
cellulis fructiferis non inflatis ; chromatophoris 3, cum marginibus asperis,
ailractibus 2144,

Crass. cell. veget, 46-532 w; long. zygosp. 72-92 p: lat. zygosp. 46-50 p.

Nyasa.—In pools on the shore, Nkata Bay (23 June, 1904 5 no. 22),

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

Preciscly the same form has been observed from Kol Chang in the Gulf
of Niam.

Very near to these tropical forms of S. decimina, and most probably iden-
tical with them, is a species described by Schmidle as S. Fallebornei (vide
Engl. Bot. Jahrb, xxxii. (1903) p. 76, t. 3. fig. 2). The thickness of the
vegetative cells is the same, there are three spirals in each case, and the size
and form of the zygospores are the same.  Schmidle’s plant was deseribed
from the vicinity of Nyasa.

20, RPIROGYRA NEGLECTA, ([ass.) Kitz. Sp. Alg. (1849) p.441; Rabenh.
Locopa 2485 Petit, Loe. po 26, t. 9. figs. 1-5.—Zygnema neglecta, Hass.

Var, terxara, (Ripart) W. & (. S. West, in Journ. Bot. xxxv. (1897)
p. 41—, ternata, Ripart, in Bull. Soc. Bot. Fr. xxiii. (1876) p. 162 ; Petit,
Loespo 206, 8. figs, 4-T7.

Crass. cell veget. 52-59 w5 long. zygosp. 7478 p; lat. zygosp. 52-53 p.

Tanganyika.—In swamp, Mrumbi (27 Dec. 1904 ; no. 196).

24, SeivoGyra Nitiva, (Dilhe.) Link, Handb. iii. (1833) p. 262 ; Kitz.
loeo po 425 Petit, Loe. p. 28, t. 10, figs. 6-10.

Crass. cell. veget, 80-85 ;5 long. zygosp. 105-148 p3 lat. zygosp. 53-84 p.

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).

25, NPIROGYRA BELLIS, (Mass.) Cleve, in Nov. Act. R. Soc. Sei. Upsal. ser. 3,
viono 11 (1868), p. 185 Petit, I, e. p. 31, t. 10. figs. 1-3.

Var, MINOR, var, n.

Var. cellulis angustioribus et zygosporis minoribus. Crass. cell. veget.
56-08 3 diam. zygosp. H-56 pu.

Tauganyika.—In swamp, Mrumbi (27 Dec. 1904 ; no. 196).
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i Nore.—Sterile species of Spirogyra were observed from the following
localities :—Nyasa. In swamp, Kota Kota (20 June, 1904: no. 18). In
pools, on shore, Nkata Bay (23 June, 1904; no. 22). Among weeds, in
swamp, Karonga (2 July, 1904 ; no. 34).—Tanganyika. In swamp, Mbete
(28 Sept. 1904 ; no. 108). In plankton, Lofu River (5 Oct. 1904 3 nos. 123
and 124); this was a large species, similar to S, erassa, Kiitz.: crass, veg,
cell, 114-132 g ; diam. zygosp. immatur. 100-104 p.

A fact of some interest is the complete absence from the collections of any
species of Spirogura with replicate extremities to the vegetative cells.

Family DESMIDIACEZE.
Subfam. SAccopERrRM E,
Genus GONATOZYGON, De Bary.

26. GGONATOZYGON MONOTZENIUM, [e Bary, in Rabenh. Alg. (1856) no. 5393
W. & G. 8. West, Brit. Desm. i. (1904) p. 30, t. 1. figs. 1-7.—G. Ralfsii, De
Bary, Conj. (1858) p. 76, t. 4. figs. 23-205. 1 ‘

Tanganyika.— In plankton, Lofu River (5 Oct. 1904 ; nos. 123 and 124).

27. GoNaTozYGON KiNamany, (Arch.) Rabenh, Fl. Europ. Alg. iii. (1868)
p- 1565 W. § G. S. West, L. c. p. 35, t. 2. figs. 1-3.

Nyasa.—In swamp, Kota Kota (20 June, 1904 5 no. 15).

Victoria Nyanza.—In swampy pool, near Bukoba (20 Apr. 19053 no. 615).

Genus CYLINDROCYSTIS, Menegh.

98. CYLINDROOYSTIS SUBPYRAMIDATA, W & G. S, West, in Bot. Tidsskr.
xxiv. (1901) p. 162, t. 2. figs. 8-11.

Long. 26-29 p 3 lat. 16-18 u ; lat. constrict. 15-16 p.

Victoria Nyanza.—In swampy pool, Bukoba (20 Apr. 1905; no. 618).

Tanganyika.—Among weeds, mouth of Malagarasi River (16 Jan. 1905
no, 611).

Genus NETRIUM, Liitkem.

99, Nerriom Diarrvs, (Ehrenb.) ltzigs. & Rothe, in Rabenh. Aly. no. 508
(1856); W. & G. S. West, Brit. Desm. i. (1904) p. 64, t. 6. figs. 14-16.—
Penium Digitus, Bréb. in Ralfs, Brit. Desm. (1848) p. 150, t. 25. fiz. 5.
Tarzanyika.—In swamp, Kituta (23 Aug. 1904 : no. 72).

Forma parva et angustior : long. 112-140 p ; lat. 27-32 p.
Victoria Nyanza.—In pools near the shore, Bukoba (20 Apr. 19065 no. 251).
Tanganyika.—In swamps, Kituta (26 Aug. 1904 ; no. 80).

.






7. d. Naturh. Foren.

no. 108).
Eum. Soc.. Bot. vxi. (1336)

210 p
of the lake. Bukoba (20 Apr. 1905 ;

variety are more obtuse than in the typical form, and
of the eell is distinetly tumid, giving it a stonter

PARVOLOM, Nag. Gatt, vinz, Ao, (1849) p. 106, t. 6.
o) s W& GLs. West, Brite Desmg i (1904) po 133, t. 15,

“Sonall forms 2 lat, 11 4 3 apicibus 105 4 inter se distantibus,

i m-h swamp, Karonga (2 July, 1904 : nos. 33 and 34).
—~ Vietoria Nyanza.— In swawp pool near Bukoba (20 Apr. 1905; no, ¢18).
35, Crosrexies Jusseni, Ralrs, Brit, Desm, (1848) p. 167, t. 28, fig. 6 3
, W. & 6. 8, West, Lo p. 134, £ 15, figs, 23-25,

Lat, 11-138 2 apicibus 82-91 g inter se distantibus,
Victoria Nyauza —In pools near the shore, Bukoba (20 Apr. 1905; no. 251).

mugnh ventralis. polis obtusioribus,®
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s Vesvs, Kits, Plye. Germ, (1803 p 1300 W5 60 S
Desm. i (1904) . 137, 1 15, figs, 1520,
Lat. 85 p : apicibus 72 g inter <o distantibo.
- Nyasa.—In swimp, Karonga (2 July, 19015 0o 40
~ Tanganyika.—In plankton, Lofu River (5 Oct. 1000 no, 1250

37. Crosterivy Letsveisi, Katz, in Linwra, viii, (1S33) po a6, Wy
G. 8. Weat, e, p. 141, t. 16, figs, 9-14 :
Nyasa.—Among Alge growing on stones, Domive Bay o1 due oot
no. 17).  Among Ctricularia, Domira Bay (19 June, 1001 5 no G0t
Victoria Nyanza.—In pools near the shore. Bukoba (200 Npro 10006
no. 251).
Tanganyika.—In swamp, Mbete (28 Sept. 19012 no. 108, In plankton,
Baraka (214 Feb, 1905 ; no. 210,

38, CrosTeries MoStLwERe M, (Bory) Ehrenb, Drpes, po 81018080 Kalrs

Brit. Desm. (1848) p. 166, t. 28, fig. 35 W. o o S Wewr, Loop 102
to 16, figs. 15, 16,
Var. GALICIENsE, (Gutw.) nob.  Closterinm galiciense, oot o Ko L

matem=przy. Akad, Umiej. Kralow. (1896), p. 50, 1 . fie. 18
Long. 248-294 g 5 lat. 4147 g latoapic. 11212 4 :
Victoria Nyanza.—In pools near the shore, Hukuluc 20 \| o IDOG; ne. 2510
The African plants possessed smooth and colonrless cell=wall, and agroed
perfeetly in size and general |-ru|mrlmn~ with Gutwinski's Galician example
The distinetive Features from typical ¢ monilifecimeave the thickenedapic
of the cells and the reduced ventral inflation.

39, CLOSTERIUM ACEROStUM, (Seloranl) Ehvenb, Dofos po 92 (18880 Kalps
Brit. Desm, (1848) p. 164, t. 27, fig. 23 Woo LS Wear, Leope TG 1 TS
figs. 2-0.
Nyasa.—Among other Algae on the shore, Domiva Bay 19 June, 104
no. 17). Among Utvicularie, Domira Bay 12 June, 1904 5 no, B0 .

Tanganyika.—In swump, Toa (10 Jan, 1005 2 0. 205

40, Crosteries tosmme©, Joknson, o Linll Torr. Blor, €lati, <. {1895)
P 201, 239, . 4 Woo LS. Woat, Leope 136, 6 19, figs, 1515

Rather stout forms : long, 1T16=142 g5 late 10=200; bat, apie. cire. 5 p

Victoria Nyanza.-—In pools near the shore, Bakoba (20 Xpe. 1905 0. 251

41. CLOSTERIVM GRACILE, Db, Lic Desnod. po 150 (56 0 1 &
West, l. . p. 166, t. 21, figs. 8-12.
Tanganyika.—In swamyp, Mboto (23 Sepr 1901 e 10s
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Genus BUASTRUM, Ehronh.
»1. Brasrrom sivvosum, Lenorm. ex Ralfs, Brit. Desm. (1848) p. 85;
& G. 8. West, Brit. Desm. ii. (1905) p. 20, t. 36. fig. 1. s
"V::h;h lyn::.—ln awampy pool near Bukoba (20 Apr. 19053 no. 618).

52, Brastrom ANsaToM, Ralfs, Loe,to 1L fige 2
Victoria Nyanza.—In sw,mnpy pool near Bukoba (20 Apr. 19055 no. 251).

53, Brastros rostratom, Ralfs, in Ana. Nat. Hist. xiv. 1844) p. 192 ;,
W& (7. S. West, Brit. Desm. ii. (1905) p. 35, t. 37. figs. 11-13.

Long. 46 p; lat. 27 p.

Victoria Nyansa.—Among Utricularia, near Entebbe (1 May, 1903 ;
no. 620), 4

5. Buastres persosatvn, Wo & . So West, in Trans. Linn. Soc.,
ser, 2, Bot. v. (1893) p. 52, t. 6. fig. 19. ; )

Forma incisuris apicalibus leviter apertioribus, angulis basalibus semi-
collularum delicatissime bidenticulatis, :

Long. 48 ;5 lat. 32 s latsisthm, 9 p; crass. 17 p.

Nyasa.—In swamp. Kota Kota (20 June, 19045 no. 18).

50, Brastrom BLEGANS, (Brdh.) Ktz Phye. Germ. (1845) p. 135; W. §

(. N, West, Brit. Desm. ii. (1905) p. 48, t. 38. figs. 16-21.

Forma angulis basalibus semicellularum sursum divergentibus.

Long. 31z lat. 20 u; lat. isthm. 65 p.

Victoria Nyanza.— Awmong { fricularia, near Entebbe (1 May,1905; no. 620).

a6, Bvasteen misave, (Dwrp) Ehreenb. in Berlin: Monatsber. (1840)
pe 2085 W& G.S. West, Le. p. 51, t. 38. figs. 28, 29,

Forma maxs, West, in Journ. Linn. Soc., Bot. xxix. (1892) p. 140, t. 20.
fig. 14.

Nyasa.—Among Algw growing on stones, Domira Bay (19 June, 1904 ;
no, 17).

Var. susgrosatey, West, (e, p. 140, 1. 20, fig, 15,

Long., 21 u; lat. 165 ;5 lat. isthm, 5 p.

Nyasa.—In swamp, Kota Kota (20 June, 1904z no. 15).

55, Boasteos pESTICULATOM, (Airehn.) F. Gay, in DBull. Soe. Bot. Fr.
XAk (I884) pe 330, —E. binale, ecar. denticulatum, Airchn. Aly. Sehles.
(INTN) p. 154,

Tanganyika.—In plankton, Lofu River (3 Oct. 1904 : nos. 123 and 124).

An. Evastuwon uyvocnosprotves, W o 60 S West, in Trans, Linn, Soe.,

. 2, Bot, v, (1895) p. 49, t. 6. fig, 8

Victorja Nyanza.—Awmong Utvicslaria in sheltered bay near  Entebbe
1 May, 1905; no, 620),
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59. Evastrum seivvrosus, Delp, in Mem. Nevad. Sei. Torino, wor 2. vxs
(1878) p. 97, t. 6. figs. 17, 18.

Subsp. AFricANv™s, Nordst. in Act. Unir. L. XV CISS80) p Ot 1L fig, 16
Small form : long. 56 3 lat. 48 4 ¢ lat. isthm. 12 4
Tanganyika.—Among Alga in swamp, Mrambi (27 Dec, 1900, 1o 100,

forma DUPLO-MINOR, W, § (. S. West, in Trare. Linm. Soc. sor 3
Bot. v, (1895) p. 51, t. 6. fig. 13

Long. 44 p ; lat. 39 p.

Nyasa.—In swamp, Karonga (2 July, 1904 3 nos, 33 and 34,

60. BEUASTRUM PSEUDOPECTINATUM, Schmidle, in Enol. Bot, Jahvh. <<y
(1898) p. 46, t. 2. fig. 39.

Forma muecronibus lohi polaris reductis. (PL 7. figs. 4-5.)

Long. 44-46 g 5 lat. 34-353 3 lat. loh. polar. 20-215 e ¢ lat, isthm, 8

Tanganyika.—In swamp, Kitata (23 Aug. 1904; no. 720,

“

61. EvASTRUM TRUNCATIFORME, sp. n. (PL 7. fiw. 3.)

E. submedioere, circiter 13-plo longins quam latine, profundissime eon
strictum, sinu angusto-lineari extremo subampliato 3 semicellules trilolo,
incisuris lateralibus subprofundis et angustis; lohis | ibins sinmato- |
bilobulatis, lobulis subquadratis rotundo-cmarginatic ; loho polari transver.e
rectangulari-fusiformi, lateribus snrsum convergentibus ot retusis, apice
convexo ; tumore magno glabro in lobo laterali unoquoque, tumore g o
in centro lobi polaris, tumore parvo intra lobulum Lateralom R e
a vertice vise oblongo-ellipticee, polis rotundatis, tumoribus magnic binie
subdistantibus utrobique et tumore parvo polum unnmquemqus  veras
utrobique, lobo polari subrhomboideo; a latere view subovatse, tumare
magno prope basin et tumore minore apicem rotundatum veras utrobiue,

Long. 47 p 5 lat. 33 45 lat. lob. polar. 21 4 ; lat. isthm. S cruse, 19 4,

Victoria Nyanza.—Among Ctricularia, near Entebbe (1 May, 1905y, 620,

This species bears iderable resemblance to £ sympagenm, W, & .

8. West (in Trans. Linn. Soc. ser. 2, Bot. v. (1593) P30t 6 fig 11), a

species known only from Madaguscar, but is distingui-hed by the relatively
smaller polar lobe, by the strongly retuse lateral lohes with broader wnles
(lobules), and by the different disposition of the surface tumours, the lutteg
feature causing considerable differences in the vertical and lateral + i

It should also he compared with E. tewucatin, Joshwn (vide W. & G %
West, L e. vi. (1902) p. 152, t. 20, figs. 9, 10), from which it diffors in the
deeply retuse lateral lobes, the convex apex of the palar lobe, and the form
of the polar lobe in vertical view. The three large tumounrs of £, tr
eatiforme also occur in the same relative positions on K. truncatuom, |,
the latter possesses two others within the angles of (he polar 1ol 4

LINN. JOURN,—BOTANY, VOL. XXXVIIL
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Taeks the small tumonrs which ocenr within the lateral lobules of Ewastrum
truneatiforme.  The large scrobiculation in the centre of the semicells of
E. trumeatum is likewise absent from 2. trancatiforme.

Compare also with E. pseudopectinatum, Schmidie, var. evolutum, Schmidle
(in BEngl. Bot. Jahrb, xxxii. (1903) p. 72, t. 2, fig. 6).

Genus MICRASTERTAS, Ag.

62, MICRASTERIAS o NCISA. Brb., e Ralfs, Brit. Desm. (1848) p. 211;
W 13 Turn. in K. Se. Vet=Akad. Handl. xxv. (1893) no. 5, p. 89 (a. typica).
— Buastruom  incisum, Brdb. in Meneah. Synops. Desm. (1840) p. 216.
Holocystis incisa, . C. Wall. in Aun. Mag. Nat. Hist. ser. 3, v. (1860)
pe 276, 1. 13, figs. 4, 5.

Forma lobis lateralibus oblique truncatis ; spinis totis minoribus.

Long. 56 gz lat. eum spin. 60 g ; lat, isthm. 11 .

Nyasa.—In swamp. Kota Kota (20 June. 1904; no. 18).

Tanganyika.—In swamp, Kituta (26 Aug. 1904 ; no. 80).

63, Micrasrerias CoNNINGToN, sp. n. (PL 7. figs. 1-2.)

A medioeris, civciter 1}-plo longior quam latior, elliptica, profundissime
constricta, sinu angusto sed leviter aperto ; semicellule quinguelobw, in-
cisuris inter lobos non profundis et apertis; lobo polari late et breviter
cuncato (late campanulato ¢ basi subangusto), apice convexo sed late
emarginato ad medinm, cum dentibus irregularibus cire. 10 ad marginem
superiorem et angulis lateralibus unidentatis; lobis lateralibus submqualibus
(superioribus majoribus), cum incisura primaria mediana et incisuris parvis
secundis duobus, lobulis emarginato-hispinatis (raro trispinatis) quattuor ;
membrana irregulariter ot subsparse denticulato-spinata.  Semicellule a
latere vise ovato-lanceolatwe, ad basin subrotundatie, lateribus subretusis,
apice votundato et tridentato, marginibus lateralibus dense denticulato-
spinatis,

Long. 192 g lat, 138 g 2 lat, max. lob. polar. 74=78 p; lat. isthm. 28 p ;
crass, sine spin. H-56 u.

Victoria Nyanza.—In swampy pools near the shore, Bukoba (20 Apr.
1905 ; ne, 251).

Phis species can best be compared with M. apiculata, (Ehrenb.) Menegh.,
trom which it is at once distinguished by the shallow incisions and the much

ler and shorter polar lobe,  The spines are also shorter, and they are

ol more drvegular in size and disposition than those of M. apiculata,
copecially towards the centre of the semicells. It is, however, the polar
che whigh s the distinctive featurg of M. Cunningtonii. It is very widely
ampanulate from a rather narrow base, and the disposition of the spines on

is comvexsemarginate apex is also peculiar,

OF THE THIRD TANGANYIK\ EXPEDITION, 13

64. MICRASTERIAS AvERICANA
A F NA, (Ehvend.) Ralge, Brit, Dy 4
W.&G. 8. West, Brit. Desm. ii. (1903) p 17,8 33 figs. 1 T’:‘.l (::‘::p" l“l

N ok 4 KT 8
1908 o Glr::ll. Among Utrienlarvia in swampy pool, Bukoba (20 Apr

Tanganyika.—In plankton, Lofu River 13 Oct. 1904 ; no, 124),

Genus COSMARIUM, o,

65 CosMarIeM oBsoLETUY (11 ]
. sl LETUM, ant :seh) Reinseh, Sp. e y AT
I ;u, t 22. D1 figs. 145 W. § G. S. Weat, L.c. p, 133, ¢ "';o:"p:"; 'IIN:‘”
Vic’::.-—;" pools on the shore, Nkata Bay (23 June, l!H;l: m; -~
3 251)?& yanza.—[n swampy pools near the s<hore, I3

Tlngnnyikn —In swam Ki ‘
o t 2¢ r :
T ; o0, Py ituta (23 '\"L~ 1904 ; no.

)
nkoba (20 Apr. 1905,

2, Ao 26 \ny.

66. Cossartvm Lespenin Delp. i

. M LuNpELLIL, win Mem, Necad. Set
(1878) p. 13, t. 7. figs, 62-64.—( il
Akad. Handl. xxv. (1893) no. 5.

: . Tovino, ser, 2, vxx,
. sabeircalare, W, 22, Lurn.in K. Se, Vot
s |
Var. MADAGASCARIENSE, W, & ¢/, N,
Bot. v. (1895) p- 55, t. 8. fig. 2.
Long. 74 w; lat. 67 oz lat. isthm, 20 4.
Nyasa.—In pools on the shore, Nkt Bay (2:

s b 8t 3, and b0, fige, 27, 47,

. West, in Trans. Linn. Soe, sor, 2

Vodune, 1901 e, 22).

67, CosMARIUM st pAt RICULATUM, W, & /. S, West, L. o 55
Forma sinn non aperto. Bl e
) Long. A8-56 u : lat. sine spine =304 lae
isthm. 27-30 p. ' '
N‘ylu:—ln pools on the shore, Nkata Bay (23 June, 1904 ; no, 29
XuEtom N.ymn.—.v\nmu;_: Utricularia, near Entehbe (1 May g I'm.' -- B s
¥ This Species has bheen recorded by Schmidle from l’nn-‘A“‘ ot arie
Nyasa (vide Engl. Bot. Jahrh, xxii, (1903) p. 68, 1. 1, fig “1‘ e
kn'u‘\\'n to oceur in Madagascar, Contral Africa, .\';‘u.n .-n:-Llll-‘!”. R
The Desmid deseribed by Gutwinski from Java as I." e
B'nll. de 'Aead. Sei, Cracov., Nov, 1002, | - -N fi ' 36) s
C. subauriculatum var. truncatum, W, & (. S \.\:n-;l :I .ll::!"';:i'.l"l'l'.‘ o
. . . Inskr,

(1901) p. 172, . 2. fig, 20, described | i ' K Gl
oy & o , deseribed From the island of Koh ( hang in the Gulf

y b6, Hig, 31

cum spine <58 4 lat

subevosum (Giutw. in

68, COSMARIUM FONTIGEN U, Novdst. in Wittr, & Novd
no. 171; W. § @, S, West, Brit. Desm, i, ( If”l.'; : r 'l,rl':l.

Long. 243 4 ; lar. 2055 lat, isthin, 7 g, i

Nyasa.—Among Utricularia, Domira Bay (i

My. Ersis In7x,

< 2. figs, 16, 17,

June, 1904 ; no, 579),
12
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69, Cosmarioy Puaszorvs, Beh, in Menegh. Synops. Desm. (1840) p.m

Ralfe, Brit. Desm. (1845) p. 106, t. 32, fig. 5.
A form approaching var. elevatum, Nordst,
Nyasa.— Among Alge on the shore, Domira Bay (19 June, 19043 no. 17).

70, Cosmamiy BroctLaTey, Bréb. in Ralfs, Brit. Desm. (1848) p. 95,
t 15, fig. 52 WL & G S, West, Brit. Desm. ii. (1905) p. 165, t. 61. figs. 3-7.

Forms with a punctate cell-wall, some individnals approaching var. hians,
W, & G. S West s lowe. 19-21 g at. 1618 5 lat. isthm. 4:5-6 .

Victoria Nyanza.—Awong Utricnfaria, near Bukoba (20 Apr. 19053 no. 618,

71, 2 CosMARIUM MINUTISSINUM, Areh. in Quart. Journ. Mier. Sei. xvii.
(1877) pp. 194 and 301.

Long. 11 g2 lat. 9 s Jats isthm, 3 p; erass. 55 pe

Victoria Nyanza.—Among [ tricularia, near Entebhe (1 May, 19053 no. 620).

It i< with much doubt that 1 refer this minute Cosmarium to C.minutissimum,
Arch., a species concerning which very little is definitely known.  Another
African form, from Huilla, Angola, W. Africa, has also been with uncertainty
vegarded as C. minutissimom (vide W. & G. 8. West, in Journ. Bot. xxxv.
(1897) p. 38). The sinus of the Nyanza specimens was not “a narrow
incision ™ as deseribed by Archer. and the outline of the cell was exactly
similar to that exhibited by some forms of (. contractum, var. ellipsoideum.

T2, COSMARIUM CONTRACTUM, Adrchu. Aly. Schles. (1878) p. 47; Wolle,
Desm. U.S. (1884) p. 63, t. 50. fig. 24 1 W, & G. S. West, Brit. Desm. ii.
(1905) p. 170, t. 61. figs. 23-23, 34.

Var, pruaesomees, (Elfe) Wo & G S, West, in Trans. Roy. Irish Acad.
xanil part i (1902) p. 40.—C. ellipsoideum, Elfe. .

Victoria Nyanza.—In plankton. Bukoba (18 Apr. 1905 ; no. 249). In
slieltered bay near Entebbe (1 May, 1905; no. 620).

T Cosmamion peErresses, (Ndg.) Lund. in Nov. Act. Reg. Soc. Sei. Upsal.
ser. B, vl (ISTL) p. 38; W& 6. 8. West, Brit. Desm. ii. (1905) p. 176,
t. 62, figs, 2-5. —C. Scenedesmus, Delp.

Victoria Nyauza.—In plankton, Bukoba (18 Apr. 1903 ; no. 249).

Tanganyika.—In swamp, Mbete (28 Sept. 1904 ; no. 108).

. Cosmamon weresironne, (Wille) Gutw, in Bot. Ceatralbl. xliii. (1890)
0=, Hammeri, Reinsch, var. vetusiforme, Wille,

Forma apscissus (Sclunidle), Borge, in Avkiv jor Bot. K. Se. Vet.-Akad.
- (1903) p. 96, 3. fig, 19—, Hammeri, Keinsch, f. abscissa, Sekmidle, in
Hedwegia, xxxiv, (1895) p. 302, t. 4. fig. 8.

Long. 22-81 p: lat. 17-23 gt lat. apic, 95-135 4 lat, isthn, 5-6:3 g

Victoria Nyanza.—Near Bukoba (30 Apr. 1903 ; no. G18).  In sheltered
bay near Entebbe (1 May, 19035 : no. 620).

.

e
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This form was not uncommon from the above loealities, and to a cortain
extent it combines the characters of ¢ retwsum, (Perty) Rabenh,, and ¢
retusiforme, (Wille) Gutw. Tt has the deep linear constrietion of the former,
but the proportions of the latter. The subrectangular basal angles are
distinetive. It gppears to be a tropical form with a wide geographical
distribution, and was firstgleseribed from Sumatra.

75. Cosmartos Hawmert, Reinseh, Sp. Gen. Mao (1867) p. 115, 1 22 BL
figs. 1-10 s W. & (/. S. West, Brit. Desmn. ii. (1905) p. 181, £, 62, figs, 20, 21

Long. 30 p: lat. 22 g lat, isthm. 6 3 erass. 11 p.

Victoria Nyanza.—In swampy pools, Brloba (20 Apr. 1905 : no. 251),

76. COSMARIUM GRANATUM, Breb. in Ralys, Brit. Desm, (1843) p. 96, 1, 42,
fig. 65 W. & G. 8. West, L e. p. 186, t. 63, figs. 1-3.

Nyasa.—In pools, Nkata Bay (23 June, 1904: no. 22).  In cwamp,
Karonga (2 July, 1904 : no. 34).

77. CosMARIUM GALERITUM, Nowrdst. in Vidensko Medd. Natweh, Foron,
Kjih. (1870) p. 200, t. 3. fig. 26.

Var. reruseM, var. n.  (PL 7. fig. 6.) ’

Semicellulze lateribus paullo retusis apicem versus ot apice leviter vetuso.

Long. 38 p ; lat. 34 g ; lat. isthm. 10w,

Nyasa.—In the swampy lake margin, Domira Bay (19 June, 1904 no. 570,

Victoria Nyanza.—In sheltered bay near Entebbe (1 May, 1905 no, 620)

The Desmid deseribed and figured by Schmidle from Nyasa (¢/. Enpl
Bot. Jahrb. xxxii. (1903) p. 69, t. 1. fig. 26) as “€ komalodermm var. minor "'
is most probably identical with this variety.

78. CosMARIUM NITIDULUM, e Not. Desm. Ttal. (1367) p. 42, 1. 3. fig, 26
W. § G. 8. West, Brit. Desm. ii. (1903) p. 197, t. 64 figs, 1=

Small form : long. 25 g3 lat. 21 gz lat. isthm, 5 4.

Tanganyika.—In plankton, Lofu River (5 Oct. 1901 no, 121).

79. COSMARIUM PSEUDOPYRAMIDATUM, Lund. dn Net. R Soe. Ser, paad.
sor. 3, viii. (1871) p. 41, t. 2. fig. I8,

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1005 ¢ no. 2510,

Tanganyika.—In swamp, Kituta (23 Aug, 1904 : no. 72, Ao 26 Aug,
1904 ; no. 80),

80. Cosmartom MoN1LIFORME, (Turp.) Ralfs, Brit. Desm. (1545) 1 107,
t. 17. fig. 6.
Victoria Nyanza.—In plankton, Bukoba (18 Ape. 1005 ; no. 249
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81, Cossariom Grososvs, Bulu. in Hedwigia, ii. (1861) p. 52, t. 9. fig. 8.

Var. Worrer, W. & (. 8. West,in Trans. Linn. Soe. ser. 2, Bot. v. (1896)
P 252, 6 15, fig. 17.—C. globosum, Wolle, Desm. U.S. (1884) p. 60, t. 49.
figs. 15-17.

Forma major : long. 44=19 0 ¢ lat. 3739 p ¢ lat. isthm. 35-37 p.  (PL 7.
i, 10
“L;Vilc:tjrh Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; nos. 251
and 618),

—In swamp close to shore, Kituta (23 Aug. 19045 nos. 72
and 73, Also 26 Aug. 1904 : no. 80).

This Cosmarium oceurred in some abundance, and is characterized by the
dightness of its constriction. In outline the African specimens agreed
exactly with the figures given by Wolle, but they were of decidedly larger
dimensions,

There is one pyrenoid in each semicell, from which radiate a number of
vertically=disposed divisions of the chloroplast.

The specimens very closely resemble a Desmid described by Schmidle from
Zanzibar as Dysphinctivm subellipticum (vide Engl. Bot. Jahrb. xxvi. (1898)
1 21, t. 1. fig. 15), but there was no large series of punctulations on each side
of the isthmus.

82, COSMARIUN SUBCONSTRICTUM, Schmidle, in Engl. Bot. Jakrb. xxx. (1901)
- 66, 1.2, fig. 4.

Long. 27-30 p; lat. 26-28 u : lat. isthm. 17-20 p : crass. 17-19 p.

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; nos. 251
and G18),

This species was fairly abundant, and seems well characterized by its
shallow constriction and by the two pyrenoids in each semicell.

a3, Cosmarion Reaxest, Keinschy in Abh, Naturh. Ges. Nirnb. iii. (1866)
20T il 85 GL S Wost, in Journ. Linn. Soc., Bot. xxvii. (1899) p. 387,
10, figs. 10-21.

Tanganyika. —In swamp, Kituta (23 Aug, 1904 : no. 72).

S Cosmanten veaxes, W 60 S0 West, in Trans. Linn, Soe. ser. 2, Bot.
CI8OD) p, B9, . 8, fig, 9.

Long. 20 g5 lat, 18 g2 lat, isthm, 6 p.
Nyasa.—Ie shore pools, Nkata Bay (23 June, 1904 ; no, 22).

Nb. Cosmaraen mixaos, W o GL S, West, Loe. p. 58, t. 8. fig. 10,
Several slightly difforent forms,

Tanganyika —In swamp, Kituta (23 Aug. 1904 ; no, 72).

.

5)
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86. COSMARIUM SEXANGULARE, Lund, in Aet. B, Soe. Sei, Upsal. wor. 3

viii. (1871) p. 35, t. 2. fig. 23,

Forma smisiwom, Novdst. in Bot. Notiser (1887), P 1625 in K. Se, Vet W
Handl. xxii. (1888) no. 8, p. 60, t. 7. fig. =6

Long. 135 lat. 11°5 g : lat. isthm, 3 s lat. apic. 6 4.

Nyasa.—In swamp, Karonga (2 July, 1904 1 no. 30, Amor g Eteenlar,
Domira Bay (19 June, 1904 : no. 579).
Tanganyika.—In swamp, Kituta (26 Aug. 1901 1 no. 80).
87. CosMARIUM ABRUPTUM, Lund. tom. cit. p. B3, t. 2, fig. 22,

Var. grasvrates, W. & 6. S. Weet, in Trans, Linn, Soc, sor 2, Bot,
(1895) p. 65, t. 7. fig. 32.

Victoria Nyanza.—Among [ tricularia, near Enteble (1 May, 1905 no. 620,

88. CosMartiry Mex
t. 15. fig. 6.
Forma ocraxaurane, Wille, in l'fr':-.-us. K. Vet=Akad. Fovk, (1879) no. b
. 43, t. 12. fig. 35.
Nyasa.—In swamp, Karonga (2 July, 1901 : no. 33).
Victoria Nyanza.—In swampy pools. Bukoba (20 Apr. 1905 ¢ no. 251,

sGNtt, Brib. in Ralrs, Brit. Desm. (18180 o 00,

89. CoSMARIUM ANGULOSUM, Broh, in Mim. Soc. Sei. Nat, €herb, iy, (1856
- 127, & X, fig: 17.
Nyasa.—Among Algae on shore, Domira Bay (19 June, 19014 noo 17
In swamp, Kota Kota (20 June, 1901 ; no. 1),

Victoria Nyanza.—Among { tricularia, near Entebhe 1 Mav, 1000
no. 620).

Var. coNciNNUM, (Ralenh.) W, & 5. S. West, in Bot. Tidsskr, xxiv. (1001
pe 9L—Cosmarium concinnum, Keinsch.

Victoria Nyanza.—In swampy pool near Bukoba (200 Apr, 1905 0 no. 615
Among Utricularia, near Entebbo (1 May, 1903 : no. 620),

Tanganyika.—In swamp, Kituta (23 Aug. 1901 ; no. 72),

90. CosMariom LEVE, Rabenh. Fl. Ewrop. Alg. iii. (1868) p. 161 6.8,
West, in Jowrn. Linn. Soe., Bot. xxvii. (1309) p. 386, t. 10, figs, 16,

Nyasa.—Among Algie on shore, Domira Bay (19 June, 19045 no. 17),

Victoria Nyanza.—Among {tricularia, near Entebbe (1 May, 1905 no, 620"

Var. saxwem, W, § 6L S0 Wosty in Jowrn, Bot, sxxv, (1897) po 119
t. 368, fig. 6.

Nyasa.—Swampy lake margin, Domira Bay (19 June, 1004 5 no. 570

91, Cosmarioym Cossisarosit, sp. o, (PL 7. fig. 7.)

€. parvum, circiter 1}-plo longins quam latius, profundissime constrictum,
sinu angustissimo-lineari extremo paullo ampliato ; semicellule pycaomidatie
(vel pyramidato-subtrapeziformes), angulis hasalibos trancatosrectangularibos
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(interdum lovissime retusi<), lateribus subreetis vel levissime convexis,
angulis superioribus subrotundatis, apice subtruncato-convexo, infra et juxta
apicem granulis magnis binis ornata, granulo singulo ad angulis basalibus
justa sinum. ot scrobienlis conspicuis quincuncialiter ordinatis in centro
cemicellulm ; a vertice vism elliptice, polis levissime truneatis, intra marginem
anumquemqgue granulis magnis binis instrucue : a latere vise oblongo-
ellipticm (vel elliptico-cirenlaric). ad apicem utrinque granulo magno ornatw ;
pyrenoidibus binis,

Long. 42<443 : lat, 205-320 p; Jat. isthm, @ p: crass, 19 p.

Victoria Nyanza.—Among [ 7ricularia, near Entebbe (1 May, 1905 3
no. 620).

This species stands nearest to €. bigemma, Racib. (in Pamietnik matem.~
przy. Akad.! Umiej. Krakow. xvii. (1889) p. 85, t. 5. fig. 10), from which
it is distinguished by the truncate basal angles of the semicells, the smooth
sides and slightly convex apex, as well as by the two pyrenoids in each
chloroplast,

It should also be compared with €. superaranatum. W. B. Turn., forma
prlebrwem, W, B, Turn. (in K. Sv. Vet.-Akad. Handl. xxv. (1893) no. 5,
P OT 0O fig, 24) and . ceylanicum, W. & G. 8, West (in Trans. Linn. Soc.
ser. 2, Bot. vi. (1902) p. 174, t. 21, figs. 14, 15).

02, Cosmarioa scaprareey, W o G0 S. West, in Trans. Linn. Soe,

© ser. 2, Bot., v, (1885) p. 64, 1. 6. fig. 27,

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 ; no. 251).
Tanganyika.—In swamp, Kituta (26 Aug. 1904 : no. 80).

Wl Cosmariom presorsios., Bréh, in Mim. Soc. Sei. Nat, Cherh. iv. (1856)
pe 1280 1 fig, 8t Nowdst. in Act. Univ. Lund, ix. (1873) p. 12, t. 1. fig: 1.
Victoria Nyanza.—In sheltered bay, near Entebbe (1 May. 1905; no. 620).

M, CosMARIUN DECACHONDRUM, Koy Biss, in Journ. Bot. xxiv. (1886)
pe 196, £, 268, fig. 15.

Var. orxarow, var, n. (PL 7. fig. 8.)

Var. semicellulis depressis, granalis infra sed juxta apicem majoribus et
conspicuis, cum granulom supra isthmum et granulis duobus apicem versus.

Lomg, 26 gz Jat, 26-29 p: Jat, isthn, 9 p: erass, 17 p.

Victoria Nyanza.— Awong [ tricularia, near Entebbe (1 May, 1905: no. 620).

This variety differs from the type in the somewhat flattened apices, the
more conspicuous apical granules, the single granule above the isthmus,
and the two granules below the apex of the semicells, Schmidle has deseribed
w var. striatunm of this species from Zanzibar and Mozambique,

It is elosely allied 10 varieties of €. tacichondrum, Lund., especially to
var. subundulatum, Boldt, and its form subdenticulatum, W. & G. 8. West.
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95. Cosmartos Bryrri, Wille, in Vid=Selsk, Forband! € hristiania (1880,
no. 11, p. 25, t. 1. fig. 7.

Nyasa.—On the shore, Domira Bay (19 June, 1904 no 100,

Victoria Nyanza.—Among [ tricularia, near Entebbe (1 Mav, 1305 no 6200,

Tanganyika.—In plankton, Lofu River (5 Oct. 1001 noo 1200

96, COSMARIUM SUBCOSTATOM, Nondst. in Opvers, K. Vet Mkad, Fork (1876)
no. 6, p. 37, t. 12, fig. 13,

Long. 33 p: lat. 29 p: lat. isthm. 9 u.

Tanganyika.— In swamp., Toa (10 Jan, 1905 no. 2057

Forma sisvs, W. & . 8. Westyin Jowrn., Bot, xxxiv. (1886) p, 379, 1,361
fig. 15.
Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 no, 57000,

07. CosNARIUM SUBPROTUMIDUM, Nordst. in COfrerse Ko Vet had, Fork
(1876) p. 38, t. 12. fig. 14.

Long. 24-25 p; lat. 22-23 p: lat. isthm. 6-7 a0

Nyasa.—Swampy lake margin, Domira Bay (12 June, 1904 ; no, 579,

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 19052 no. 2510

Tanganyika.—In swamp, Kituta (26 Aug. 1904 no. S0

Schmidle has deseribed a species from Nyasa as €L ocon/fom which stands
very near to (. subprotumidim. -

98, CosMARITM GLYPTODERMUM, W, & 60 S0 Wowt, in Prans. Linne S
ser. 2, Bot. v. (1895) p. 69, t. 7. tig. 23

Long. 70-80 & 3 lat. 45-55 p 1 lat. isthm. 31 pe.

Tanganyika.—Abundant in swamp, Kituta (23 Aoz, 19004 no. 2 Ao
26 Aug. 1904 : no. 80).

99, CosMArRIUM BINUM, Nordst. in Wittr. & Nordst, My, Easic, (18580
no. 383, fasc. 21 (1889), p. 39 3 Le Toniy Syll. Ma i p. D03

Nyasa.—In shore pools, Nkata Bay (23 June, 1004 ; no, 22),

Victoria Nyanza.—Swampy pools, Bukoba (200 Apr. 19035 1 no. 251,

Targanyika.—In plankton, Lofu River (5 Oct. 1904 2 no. 125,

100. CoSMARIUM SUBSPECIOSUM, Nowdst, in Ofvers. Ko Vet Abad. Forh,
(1875) no. 6, p. 22, t. 6. fig. 13,
Tanganyika.—In swamp, Mbete (28 Septe 1904 no. 108,

101, COSMARIUM MULTIORDINATUM, W o 600 S0 West, in Jowrn. Bot, xxxy.
(1807) p. 121, t. 367, fig, 8.

Long. 66 g ; lat. 48 1 lat. isthm, 15 4.

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1905 1 wo, 251).

The origim\l n-xlmples of this -|-'-l'iN were deseribed from Pango Andongo
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in Angola, W. Africa. The Nyanza specimens were relatively a little longer,
but otherwise precisely similar,

* One of the chief features of this species is the presence between the
granules of small rounded serobiculations similar to those of €. margaritatum
(Lund.), Roy & Biss. : and T should like once more to emphasize the fact that
it is the only species of its section in which the hexagons of serobiculati
are disposed o that two opposite sides are horizontal.

Schmidle (in Engl. B, Jahrb, xxvi. (1898) p. 27, t. 1. fig. 20) has
deseribed and figured a Cosmarivm from Zanzibar, which he names “(. multi-
ordinatum, forma,” but which is most probably a form of C. decoratum,

W. & G. 8. West,

102, Cosmartem QUADRUM, Lund. in Act. R, Soe. Sei. Upsal. ser. 3, viii.
(1871) p. 25, t. 2, fig. 11.

Forma granulis paullo minoribus.

Long. 66 : lat. 65 p: lat. isthm, 22 u.

Nyasa.—Among Algwe on rocks, Nkata Bay (23 June, 1904 ; no. 23).

This form was very slightly smaller than the original Swedish plants, and
the granules were rather more numerous and of somewhat smaller size.

103, COSMARIUM MARGARITATUM, (Lund.) Roy & Biss. in Journ. Bot. xxiv.
(I886) p. 19—, latam, Brcb., var. margaritatam, Lund.

Long. 66 g : lat. 60 g : lat. isthm, 19 .

Nyasa.—Among Alga: on stones, Domira Bay (19 June, 1904 : no. 17).

Tanganyika.—In plankton, Lofu River (5 Oct. 1904 : no. 124).

104, COSMARIUNM LACUNATUM, sp. n.

€. medioere, circiter tah longum quam latum, profundissime constrictum,
sinu angusto introrsum valdissime ampliato (lacunato), isthmo breviter
eylindrico ; semicellule trapeziformes, angulis superioribus et inferioribus
rotundatis, apice lato recto vel levissime concavo, lateribus leviter convexis et
sursum divergentibus : membrana granulata, granulis in seriebus obliquis
(cire, 14) ordinatis, in ambitu toto semicellularum cum granulis circiter 35,
punctulis minutis 5=6 circa granulum unumquemque : a vertice visaee anguste
ellipticse vel oblongo-cllipticie, polis rotundatis.

Long. 77 g2 Jat. bas. semicell. 60-62 4 3 lat. apic. semicell. 80-86 4 3 lat.
esthin, 22 4 : erass, 37 u

Nyasa.—In swamp, Karonga (29 June, 1904 ; no, 32).

This remarkable Cosmarivm is at onee distinguished by the form of the
sowicells and the extraordinarily  dilated sinus, The g.nnmlulion is very
similar to that of €. margaritatum, and, as in that species, small punctulations
are present between the granules.  Exeluding the sinus, the outline of the
semicells very much resembles that of ¢, bivetum, Breb,
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One other curious feature of €. lacunatum i< the narrowness of the vertical
view, which is 2] times longer than broad.
Compare also with €. sublatum, Nordst.

105. Cossartvs Psevvosrooser, Wolle, Desm, 1S, (1884 po 86, 51,
figs. 36, 37 (fig. not good) : W. B. Turner,in K. Se. Vet Vkad. Handl. sy,
(1893) n. 5, p. 66, t. 9. fig. 41 ;: W. & (5. 8. West, in Trans. Linn. Soe, sor, 2,
Bot. vi. (1902) p. 170, t. 21. fig. 4.

Nyasa.—In swamp, Kota Kota (20 June, 1904 : no. 18).  In swamp,
Karonga (2 July, 1904 ; no. 34).

Tanganyika.—In plankton, Lofu River (3 Oct. 1901 ; no. 123).

Var. compressvy, var. n.  (PL 7. fig. 11.)

Var. cellulis paullo latioribus quam longioribus, angnlis superioribue wagis
rotundatis.

Long. 30 p: lat. 35 g : lat. isthm. 8 g : erass. 18 p.

Tanganyika.—Abundant in swamp, Kituta (23 Ang. 1904 1 no. 720

Since Wolle’s somewhat crude account of €. Psewdobroomed in 1851, the
species has been found in many parts of the world and is now very well
known.

A number of varieties have also heen discovered, some of which appear to
be well-marked and of constant character. The African variety most nearly
approaches var. converum, W. & G. 8. West (in Trans. Bot, Soe. Edinh.,
Nov. 1904, p. 21, t. 1. fig. 22), in the roundness of the upper a
semicells, but the general proportions and the basal angles ave quite ditferont,

106. CosMARIUM CREPERUM, W, & 6. S. West, in Trans. Linn, Soe. ser, 2,
Bot. v. (1895) p. 63, t. 7. fig. 11,

Victoria Nyanza.—Among tricwlaria, near Entebbe (1 May, 1005
no. 620).

This plant differs from typical €. Pseudolroomed in its open sinus and in
its fewer and relatively smaller granules.  In view, however, of the recently
discovered varieties of €', Psewdolvoomer, it would perhaps be better regarded
as a variety of that species.

107, CosMARICM PsECDAMENUM, Wille, in Bih. K. Se. Vet < Vbad. Handl.
viii. (1884)no. 18, p. 18, t. 1. fig. 37— inornatum, Joshwa, in Jowrn, Linn.
Soe., Bot. xxi. (1886) p. 615, t. 24, figs. 20, 27,

a. Forma paullo major : long. 59 4 ; lat. 258 g lat. isthw, 20 4

Tanganyika.—In swamp, Kituta (23 Aug. 1901 : no. 72).

b, Forma major et paullo longioribus : long. 71 lat. 20 40 lat
isthm. 24 p.

Tanganyika.—In swamp, Kituta (26 Aug. 1904 5 no. 80

Many of the specimens of the latter form were considerably Larger than
any I have previously examined, and in some the granules were more ovidontly
arranged in transverse than in longitudinal series,
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RUM TURGESCENS, [ Not. Dresm. Ital. (1867) p. 51, t. b
& G S. West, in Trans. Roy. Trish Aead. xxxii, sect. B (1002),

g, 32,
" Forma minor : long. 28 4 ; lat. 25 u; lat. isthn. 10
Meéhshm;hh Bay (33 June, 19045 no. 33).

m. STAURASTRUM  PUNCTULATUM, Bréb. in Ralfs, Brit. Desm. (13458)
#.lla,i.”.ﬁg.l
Victoria Nyanza.—In swampy pools, Bukoba (200 Apr. 1905 ; n”l).

nt ﬂuunmnn-mmms,sm in Ralfs, Ioe. p. 132, 1,21, ﬁg !
Tanganyika.—In plankton, Kalambo (5 Nov. 1904 1 no. l@‘).

117. STAURASTRUM SINENSE, Litkem. in Aun. des kek. Naturhist. Hofmus.
Wien, xv. (1900) p. 124, t. 6. figs. 39, 40.

Long. 18-183 g 5 lat. 18-23 g3 lat isthm, 7 g

Victoria Nyanza.—Ameng Ctricularia, near Entebbe (1 May, 1005 ;
no. 620).

118. STAURASTRUM PILOSUM, (Niig.) Areh, in Priteh, Infus. (1861) p. T30,
Phycastrum pilosum, Nig. Gutt. einz. Mg 1810, po 126, ¢ 8 A, fig, L

Var. mpxivey, var, n. (PL 6. fig. 5.)

Vn.pupm,lpmuutinfwm typica sed minoribus,

Long. sine spin. 22 g, cum spin. 23 ; lat, sine spin, 20-22 g, cum spin,
25 u 3 lat, isthm. 6 p.

Victoria Nyanza.—Swampy pool, Bukoba (20 Apr. 1903 5 no. 615).

119, STAURASTRUM ECHINATUM, Bw'h, in Ralts, Brit. Desm. (1848) p, 215,
t. 83, fig. 24 (figure poor) s W.o 6. S Weat, in Bot, Tidsskr, xxiv, (1901
p. 177, t. 3. fig. 3L,

Small form : long. sine spin. 26 g, cum sping 31 lat, sine spin. 20, com
spin. 32 p 3 lat. isthm. 8 p.

Victoria Nyanza.—With the preceding species (no, 618),

Except for being slightly smaller, the specimens agreed very well with
those observed from Siam.  The eells were of the same form, and the spines
were of the same size and length.

-‘M,ﬁ

e, by in Gjeers. K. VetooAbad. Firk. 1879, no. 5, p. 52,

S|
Ll
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120, STAURASTROM SETIGERUM, €Clove, Bidr. p. 190 (1863) 3 Roy & Biss. in
Aun. Seott. Nat. Hist, (1503) p. 2431 ib. (1894) 1. 3. fig. 9.

Var. Nvaxsx, Schmidle, in Engl. Bot. Jakrb. xxvi. (1808) p. 53, t. 4.
fig, 8,
Long. sine acul. 60 u, cum acul. 77 u: lat. sine acul. 48-52 p, cum acul.
SE90 gz lat, isthm, 11 pe. .

Victoria Nyanza.—In th~  lankton, Bukoba (21 Apr. 19 no. 252).

This Desmid was not uncommon in the plankton of Victoria Nyanza, but
the specimens observed were decidedly larger than those collected by Stuhlmann
in 1872 and subsequently deseribed by Schmidle (1898).  The var. Nyansw
appears to differ from the type in the decper constriction and in the fewer
number of the more delicate aculei.  Even in European specimens, however,
the number of these delieate aculei is very variable.

121, STAURASTRUM QUADBANGULARE, Br'b. in Ralfs, Brit. Desm. (1848)
p- 128, . 34. fig, 11, ¢. 22, fig. 7.

Var. arresvaron, Nordst. in Vidensk, Medd. Naturh. Foren, Kjib. (1870)
P 229, t. 4. fig. 44, %

Forma angulis semicellularum compressis, cum spinis duobus supra et spinis
singulis vel binis infra: a vertice visis pentagonis, lateribus retusis, angulis
bie vel |riﬂpilmﬁ,~. (1,98, ﬁg. 6.)

Long. 25 g lat, sine spin. 21-24 g, cum spin. 24-27 g : lat. isthm. 9 p.

Tanganyika.—In swamp, Mbete (28 Sept. 1904 : no. 108).

Lagerheim has recorded o pentagonal form of this variety from Al
(vide Nuova Notarisia, 1893, p. 161).  The form observed from Tanganyika
might equally well be regarded as a small pentagonal form of S. angulare,
W. B. Tarn, (in K. Sv. Vet-Akad. Handl xxv. (1893) no. 3, p. 130, t. 14,

tig, 17), a species which appears scareely to be distinet from S. quadrangulare.

122, NTAURASTRUM MONTICULOSUM, Brh, in: Mencgh. Synops. Desm. (1840)
P 2262 Ralrs, Brit, Desm. (1848) p. 130, 1. 34, fig. 9.

Var, mipeNs, var, n. (PL6. fiyr. 9.)

Semicellule a fronte vise subrectangulares, verrucis bidenticulatis (vel
bispinatis) binis supra angulum unumquemque : a vertice vise quadratae,

lateribus levissime vetusis, angulis hidenticulatis,
sine dentic, 27 g, cum dentic, 32 4 : lat. sine dentic, 22-2¢ M, cum
dentic, 26-32 g3 lat, isthn, 10 4.

Victoria Nyanza.—Nwuampy pools, Bukoba (20 Apr. 1905 : no. 251).

This variety differs from S, monticulosum var, bifarivm, Nordst., in the

Lan

alsence of the six inferior accessory ~'.in;n.~ warts, It elosely :I]']'l‘mu‘h('s 3
Dosmid deseribed by Raciborski as 8 Libeltii (in Pamictnik matem.-przy.
Akad. Umiej. Krakow. svii, (1889) p. 100, 1. 7. fig, 12). .
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123, STAURASTRUM DENTICULATUM, (Nig.) Arck in Pritch, Doroe (1801
P T8 W § G S. West, in Trans. Roy. Irish Acod. xxxiii. wet. 18 (1900
P 103, . 11 fige 11.—Phyeastrum denticalatum, Voo,

Victoria Nyanza.—In swampy pool near Bukoba (20 Apr. 1903 ¢ no, 618

124, Sravrastrey Cossiverosin spon. (PL 6, fig. 7.)

A. parvam, circiter tam longum quam latum (cum processibus), mo
constrictum ; semicellule campanulatie, parte inferiore glabra, angulic snperis
oribus in processus breves denticulatos horizontaliter dispositos productis,
apicibus processuum tridenticulatis, APICE CONVEXO OF VOrrneoso & i vertice vios

Ariangulares, lateribus rectis (vel lovissime convexis), angulis in procesons

breves denticulatos productis, cum dente conico ad hasin processunm ntrobigoe
et verrucis bidenticulatis intra marginem lateralem UnumMGUemGue, i centro
punctatie,

Long. 30 u : lat. cum proc. 24-30 p : lat. isthm. S

Tanganyika.—In swamp, Mbete (28 Sept. 1904 1 no. 108,

This species should be compared with S, margaritacenm, (Ehrenb
Menegh., from which it is distinguished by ‘the more delicate processes, the
verrucose apex of the semicell, and the form of the verti
triangular vertical view possesses u conieal tooth at cach side of the lawe of |

al view,  The

each process and a pair of bidenticulate warts within each lateral margin,

125. STAURASTRUM SUBGEMMULATUM, W, & 6. S, West, in Trane. Linn
Soc. ser. 2, Bot. v. (1893) p. 76, t. 8. fig. 31,

Victoria Nyanza.—Among Utriculoria, near Fntebbe (1 May, 1905 -
no. 620).
W. B. Turn. in K, Sv. Vet.=Abad. Handl!

fig. 42,

126. STAURASTRUM MUTABILE
xxv. (1893) no. 5, p. 129, 1. 16

Long. 35 p 3 lat. 36 .

Tanganyika.—In swamp, Kituta (23 Aug. 1901 ; no, 720

127, STAURASTRUM POLYMORPHUM, Brh. in Ralie, Breit. Do, (1515
p. 135, t. 22, tig. 4, t. 34, tig. 6.

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ; no. 618),

128, STAURASTRUM PSEUDOTETRACERUM, ( Nowdst.) W, & . 5. I, o, in
Trans. Linn. Soe. ser. 2, Bot. v. (1893) p. T9.—S, contortt
pseudotetracerum, Novdst. in K. Sr. Vet~ Vbad, Handl, <xii. (1855) 1o, N,
p- 37, t. 4 fig, 9. ™

Victoria Nyanza.—Swampy pools, Bukoba (20 Ape. 1905 no, 251

b Alp, var

129, STAURASTRUM TETRACERCM, Ralfs, in dun, Nat. Mist. iv. (1845
p. 150 3 Brit. Desm. (1848) p. 137, . 20, fig. 7 (figures not good ),

Tanganyika.—In swamp, Kituta (25 Auz 1000 no. 72, in o
Mbete (28 Sept. 1904 : no, 105
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Forma processibus minus divergentibus.

Long. sine proc. 8 u, cum proe. 16 u 3 Iat. sine proc. 6 p, cum proe. 29 a
lat. isthm. 25 p. 5

Victorin Nyanza.—Among Utricularia, near Entebbe (1 May, 1905;
no. 620),

130, Sravnastiuy eraciLuves, W § 6. 8. Westy in Trans. Linn. Soc.
ser. 2, Bot, v. (1893) p. 75, t. 8. fig. 1. s

Forma 3-radiata.

Victoria Nyanza.—among Utricularia, in sheltered bay near Entebbe
(1 May, 1905 : no. 620).

131, STAURASTRUM GRACILE, Ralrs, in Aun. Nat. Hist. xv. (1845) p. 155 ;
Brit. Desm. (1848) p. 136, t. 22, fig. 12,

Vir. suBouNATUM, Sehmidle. in FEngl. Bot. Jahrb. xxvi. (1898) p. 51,
t. 4. fig. 1.

Vhﬁ:rh Nyanza.—In plankton, Bukoba (18 Apr. 1905 : no. 249).

Var. rrotracroy, var. n. (PL 6. fig. 11.)

Var. apice semicellulw protracto leviter retuso et glabro.

Long. 29 g : lat. sine proc. cire. 16 g, cum proc. 58-62 p ; lat. isthm. 7 p.

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 : no. 9).

Var. Nvasse, var.n, (PL6. fig. 10.)

Var. corpore semicellularum angustiore. ad basin inflato-bulboso, processibus
incarvatis delicate noduloso-denticulatis,

Long. 26 a4 : lat. sine proe. cire. 12 u, cum proc. 48 p 3 lat. isthm. 45 p.

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1003 3 no. 249).

This variety is very near to 8. gracile var. elegantulum, W. & G. S, West
(in Trans. Linn. Soc. ser. 2, Bot. vi. (1002) p. 191, t. 22, fig. 20), bat differs
in the narrow and bulbous base of the semicells, and in the more incurved
and more coarsely denticulate processes.

132, Stavgasteus roxaigamaton. W, & 6. 8. West, in Trans. Lina.
Noc. sor, 2, Dot v, (1896) p. 267, t. 17. fig. 23.

Victoria Nyanza.—Among trieularia, near Entebbe (1 May, 1905 ;
n. 620).

133, Sraveastres SvsMANFELDTI, W, & G. S, West, in Trans. Lina.
Soe, ser. 2, Bot, vi. (1906) p. 188, t, 22, fig. 16,

Victoria Nyanza.—With the preceding speeies (no. 620),

Forma semicellale a vertice viswe lateribus undulatis et denticulatis (verrucis
emarginatis perreductis ornatis).

Long. 95 g lat. cum proc. 52-60 w3 lat, bas. semicell. 135 g ; lat
isthu, 80 u.

Nyasa.—In swamp, Karonga (2 Aug. 1904 ; no. 34).

s
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134, STAURASTRUM ANATINCM, Coole & Wills, in Jowrn. Quek, Micr. ¢
(1”81)- t. 15. figs. 12, 13: W. & 7. 8. West, in Trans. Roy. Irish Aeod
xxxii. seet. B (1902), p. 54, t. 1. figs. 24, 25,

Var, supGLasrey, var. n. (Pl 6, fig. 8.)

Var. corpore semicellularum verrucis emarginatic puene dostituto pro-
cessibus ut in forma typica.

Long. sine proc. 42 p; lat. sine proe. 20-27 w: cam proe, S8 s lat
isthm, 115 p. :

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1905 ¢ no, 2

Only a few of the emarginate warts are present on the <en
variety, but the processes are quite characterisic of the species,

)
- )

wlls of this

135. SravRASTRUM  LEPTOCLADUM, Nowdst. in Videnst. Medd, Naturk,
Foren. Kjab. 1869, p. 2258, t. L. fig. 57.

Forma a¥ricaxty, nob. (Pl 6. fig. 12.)

Formu paullo major, processibus subrectis et horizontalite: dispositi
(parallelis), ad basin semicellulie cum denticulis <ingulis vel binic : apicibus
semicellularum convexis et glabris 3 semicellulis a vertice visic corpore luto
elliptico-rotundato.

Long. 42—43  ; lat. sine proc. cire. 11-21 g, cum proe. 116-152 i la,
isthm. 6-7 p ; crass 14 pu.

Nyasa.—In the plankton, near Mungula (22 Jone, 1904 no 20,
Plankton, off Vahambwera Point (24 June, 1904 : no. 200, Plankton. Deep
Bay (24 June, 1904; no. 23), Plankton, off Karonga (1 July, 19014 ;
no. 30).

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1903 no. 252).

This large form with horizontally-dirceted processes was frequent in the
plankton of Nyasa and Victoria Nyvanza.  Schmidle mentions a form which
is possibly identical with it as oceurring in Stuhlmann’s collections from
Victoria Nyanza. b

A few smaller specimens of S, Lptocladum were ohserved from Vietoria
Nyanza in which the processes were shocter, and the two spines at the
extremity of each process disposed in a horizontal plane, the bifureation only
being apparent in the vertical view.

136. STAURASTRUM LMNETICUM, Sehniidle, in Euul. Bot. Jaheb, sxvi
(1898) p. 52, t. 4. fig. 5.

bong. sine proc. 16-51 Mo lat. sine pros cire. 28-306 u, cam prov, 1
130 p ; lat. isthm. 14 x.  (PL 3, tigs. 53-10, 20,

Victoria Nyanza.—Abundant in the plankton, Bukoba (18 Apr. 1905
no. 249, and 21 Apr. 19053 ; no. 252).
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Thic species was in great abundance in the plankton of Vietoria Nyanza,
the locality from which Sehmidle originally deseribed it.  The semicells
possessed cither five or six processes, which exhibitad considerable variation
in the denticulation.  The dentieulation of the under surfaces of the processes
was commonly much more pronounced than that of the upper surfaces, but
in some few cases the denticulation was almost equal all round the processes.
Each process was terminated by three or four short spines.

Var, Acureatus, Lemm. in Abh. Nat. Ver. Brem. xvi. (1899) p. 344, t. 1.
figs. 10, 11,

Long. sine proc. 36-38 3 lat, sine proc. cirve. 23-25 p, cum proc. 103-
128 g lat, isthm, 9 .

Victoria Nyanza.—Abundant with the type (nos. 249 and 252).

This variety was quite as abundant as the more typical form, and the semi-
cells similarly possessed either five or six processes. It appears to differ from
S, limmeticum in two principal features:—the body of the semicell is relatively
much smaller, and the processes are aculeate.

Lemmermann's specimens were from the plankton of Lake Wakatipu, New
Zealand, and the African examples differed from his in the fewer and more
irvegularly disposed aculei, which were strongly reminiscent of those on the
processes of 8. aspinosum, Wolle, and 8. acanthastrum, W. & G. 8. West.
Some individuals were noticed which possessed a few sharp aculei on the apex
of the semicells near the bases of the processes.

137. STAURASTRUM TOHOPEEALIGENSE, Wolle, Freslw. Alg. U.S. (1887)
p. 45, . 59, figs. 4, 5—S8. nonanum, W. B. Turn. in K. Sv. Vet.-Akad. Handl.
xxv, (1893) no. 3, p. 119, t. 15, fig. 14,

. Forma triangularis : long. sine proc. 51 p, cum proe. 86-91 p; lat. sine
36w, cum proc. 90-96 p : lat, isthm. 165 w.

% Forma quadrangularis : long. sine proc. 49 u, cum proc. 84 p : lat. sine
proc. 33-34 . enm proc. 76-78 p: lat. isthm, 16 p.

Victoria Nyanza.—Plankton, Bukoba (18 Apr. 1905 : no. 249, and 21
Apr. 1905 3 no. 252).

Triangular and quadrangular forms of this species were equally abundant
in the plankton of Victoria Nyanza. They were typical as regards pro-
portions and length of processes, and the latter possessed two or three

proc, 3

divergent spines at theiv apices,  These are the first specimens of the type
form which have been recorded with more than two spines on the processes,
although three spines are generally found on the described varieties of this
spocies,

Sehmidle has recorded the var, guadrangulare, W. & G, 8, West, from
Vietoria Nyanza, but no specimen I examined posscssed the proportions of
that variety.

o
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Genus SPIL.EROZOSMA, Corda,
138. SPHEROZOSMA EXCAVATUM, Ralfs, in dune Nat Hist. xvi. (1813)
p. 15 : Brit. Desm. (1848) p. 67, t. 6. fig. 2.
Nyasa.—Plankton, Anchorage Bay (11 June, 1904 : no 5,

Genus HYALOTHECA, Ehvend,

139. Hyaroraeca svcosa, (Dillw) Ehvenb, in Bevicht Berlin (1840),
p- 2125 Ralfs, Brit. Desm. (1848) p. 53, t. 1. fig. 2.—Gonferva mucosa,
Dillw. (1819).

m"."ﬁh.-—f’lnnkton. Mbete (28 Sept. 1904 : no. 103).  Plankton,
Lofu River (5 Oct. 1904 : nos. 123 and 121), very abundant.

Order PROTOCOCCOIDEE.

Family VOLVOCACEZ.
Genus PANDORINA, Bory.
; 140. PANDORINA MORUM, (). /. .‘Iii[/.) /)':»l:l/: Rabenh. Fl. ".'urup. Al ik,
(1868) p. 99 : Cooke, Brit. Freshaw. Aly. t. 27. fig. 2. i
Nyasa.—Swampy lake margin, Domira Bay (19 June, 1904 ; no. 579
Victoria Nyanza.—Swampy pools. Bukoba (20 Apr. 1905 ; no. 251),

Family CHARACIEZE.
Genus CHARACIUM, 1. Br.

141. CHARACIUM LONGIPES, Rubenh. Alg. Sachs. no. 171 (1852) ; Fi. Enrop.
Alg. iii. (1868) p. 85.

Long. cell. 28:5-31 u; lat. cell. 6-7 p 5 long. stip, 12:5-15 4.

Victoria Nyanza.—Swampy pools, Bukoba (20 Apr. 1005 ; no. 251),

142, Cuaracwon Prizasueni, A, Br, Mo, Unieell. po 106 (1850); Rabenh,
be.00 Pa. 86,
Long. cell. cum stip. brev. 34 p: lat. cell. 11 4.

Victoria Nyanza—Among Utricularia, near Entebbe (1 May, 1005 :
no. 620). : ‘
Family PLEUROCOCCACEZ.

(ienus TROCHISCIA, Kutz,

143, Trocmiscia  AcievLIFERS, (Laserh.) Hanso. in Hedmwivia, xxvii,
(1888), p. 129.—Acanthococeus aciculiferus, Lagerh. |

Diam. cell. sine spin. 1+ u; long. spin. 225 4,

Nyasa.— In swamp, Karonga (2 July, 1904 ; no., 34,
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Family HYDRODICTYACEZ.
Subfam. PEDIASTRE &,
Genus PEDIASTRUM, Meyen.

144. Pepiastron Trrnas, (Ehrenb.) Ralfs, in Ann. Nat. Hist. xiv. (1844)
p. 469, 1, 12, fig. 4.—Mierasterias Tetras, Elvenb.

Dispositio cellularum 4. * + 7. et H+11. g

Nyasa.—On <hore, Domira Bay (19 June, 1904 : no. 17). In 'swamp,
Kota Kota (20 June, 1904 : no, 18).  Swampy lake margin, Domira Bay
(no, 579).

Victoria Nyanza.—Among tricularia, near Entebbe (1 May, 1905
no. 620).

Tanganyika —In swamp, Kituta (23 and 26 Aug. 1904 ; nos. 72 and 80).
Floating on surface, Kituta Bay (26 Aug. 1904; no. 79). In swamp, Mbete
(20 Sept. 1904 ; no. 108). Plankton, Lofu River (5 Oct. 1904 ; no. 123).
Plankton, Baraka (24 Feb. 1905 : no. 240).

From Nyasa (no. 17) a cmnobium was observed consisting of only th-ree
colls (P15, fig. 6). This is a very interesting condition directly intermediate
in character between the two-celled caenobia of Euastropsis and the simple
four-celled camobia of Pediastrum.

Var. LoNGieonNe, Racib.
Diam. canob. 4 cell. (cum cornibus) 18-20 p. (P15, fig. 5.)
Nyasa.— Plankton, Anchorage Bay (13 June, 1904 : no. 9).

145, Prpiasties Borvaxvs, ( Zuwp.) Menegh. Synops. Desm. in Linnea,
Niv. (1840) . 210 2 Ralps, Brit. Desm. (1848) p. 187, t. 31. fig. 9 a.

Nyasa.— lankton, Decp Bay (24 June, 1904 ; no. 25).  In swamp, Kota
Kota (20 June, 189 ; no, 18).

Victoria Nyanza.—Among {tricularia, near Entebbe (1 May, 1905 ;
no. 620).

Tanganyika.—In swamp. Mbete (28 Sept. 1904 : no. 108). Plaunkton,
pear Sumbu (13 Oct, 1904 ; no. 138).  Plankton, near Kala (19 Nov.
1904 ; no, 170).

Var. Rugurosun, var, n. (PL S, fig, 22.)

Var. collulis irregulariter cristatis, eristis valde irregularibus sinuatis et
anastomosis,

Diam. canob, 150-192 4 : diam. cell. 22-29 4.

Vietoria Nyanza.—Plankton, near Bukoba (21 Apr, 1905 ; no. 252).

146, PEDIASTRUM INTEGRUM, Ndg. Gatt, einz, Alg. (1849) p. 96, t. 5 B, fig. 4.

Diam. coenob, 2867 u.

Tanganyika.—Plankton, near Mbete (28 Sept. 1904 ; no, 109).  Plankton,
vear Kala (19 Nov, 1904 1 no, 170)

S
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147. PeptastrUuM pUPLEN, Meyen, Beob. Algens. (1820) p 7721 Lagerh,
in Ofvers. K. Vet-Akad. Fiorh, (1882) no. 2, pe 6P, pertusum, Kute
Phye. Germ. (1845) p. 143 (ex parte). P, Nuapoleonis, Rualfs, Brit. Desm,
(1848) p. 186, t. 31, fig. Te, .

Nyasa.—Swampy* lake margin, Domira Bay (19 June, 1904 ¢ no. 570,

Tanganyika.—Plankton, near Baraka (21 Feb. 1905 : no. 210),

Forma cellulis centralibus ut in forma rectangulari, collulis periphericic
cum processibus divaricatis valde attenuatis; membrana cellularom grannlata,

Diam. ceenob. 160-235 u : diam. cell. 29-33 .

Victoria Nyanza.— Plankton, near Bukoba (20 Apr. 1905 ¢ no. 252),

This form resembles forma coharens, Bohlin, and forma rectangulire, Bohlin
(in Bih. K. Sv. Vet.-Akad. Handl. xxiii. no. 7 (1807), p. 31, 20 figs, 123,
in the form of the central cells, but differs in its peripheral cells,

Var. cLaturatom, A. Br. Ay, Unicell. (1855) p. 03

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1905 no. 2520
Among Utricularia, near Entebbe (1 May, 1903 ; no. 620,

Tanganyika.—In swamp, Mbete (28 Oct. 1904 ; no. 108),

Var. RETICULATUM, Lagerh. in Ofvers. K. Vet=Akad. Forh, (1882) no. 2,
p. 56, t. 2. fig. 1. '

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 1905 ;
n. 620).

Tanganyika.—In swamp, Mbete (no. 108).

148. PEDIASTRUM SIMPLEX, Meyen, 1. c.; Menegh. in Linnoa, xiv. (1840)
p. 212 ; Rabenh. Fl. Europ. Aly. iii. (1863) p. 711 Wildeman, in Bull. de
U'Herb. Boissier, i. (1893) p. 412, t.9; Chodat, Algues Vertes de la Swisse
(1902), p. 225 c. fig.—P. simplex, oL Reinsch, Maenpl. Frank. (1367) p. 88,
t. 7. fig. 4 @, b.  P. simplex a. compactum, ¢ hodat, [, o

Peripheral cells produced ontwardly into a long attenuated process, outer
margins of cells concave 3 central cells polygonal, cither without intercellular
spaces, or with minute spaces between some or all of the cells.  Processes
radiating, generally rather delicate but sometimes stout, apices minuately
truncate or nearly emarginate ; cell-walls commonly punctate and sometimes
granulate,

Diam. cenob. 44-92 u ;5 diam, cell, 9-16 u.

Nyasa.—Plankton, Anchorage Bay (13 and 14 June, 1904 ; nos. 9 and 10),

Tangaryika.—In plankton, near Chamkaluki (15 Nov. 1904 ne. 100,
and near Baraka (24 Feb. 1903  no. 240).

Forma StvrMit.—P. Sturmii, Reinseh, 1 c. p. 90, . 7. fig, L P Starmn,
var, radians, Lemm. Forschungsh, Biol. Stat. Plin, vii. (1899) p. 20,

Outer margins of peripheral cells conver ; central cells generally withour
intercellular spaces, but sometimes with small ones.

Diam. ewnob. 20-82  ; diam. cell. 817 4, 2

e ——
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Nyasa.—Plankton, Anchorage Bay (13 Apr. 1904 3 no. 9).
Victoria Nyanza.—Near Bukoba (17 Apr. 1905 : no. 248). In sheltered

bay, near Entebbe (1 May, 1905 : no. 620).

Var. CLATHRATUM.—D. clathratum, (Schrit.) Lemm. Forschungsb.  Biol.
Stat. Plon, vii. (1809) p. 20 = Schmidle, in Lnal. Bot. Jahrb. xxxii. (1903)
t. 3 fig. 19, P, enoplon, W & 6. S, West, in Trans. Linn. Soe. ser. 2,
Bot. v, (1895) p. 81, 1. 5. figs. 1, 2.

With large intercelluls <paces between the central cells ¢ outer margins of
peripheral cells typically concave.  P'rocesses long and moderately robust.

Diam. conob. 100180 5 diam. (max.) cell. 18-26 . (PL 2. figs. 17,18
PL 3. fig. 16.)

Nyasa.—lankton, off Vahambwera Point (24 June, 1904 ; no. 24) and oft
Karonga (1 July, 1904 ; no. 30).

Victoria Nyanza.—lankton, near Bukoba (21 Apr. 1905 5 no. 252).
forma RADIANS.— P, simplex, var. radians, Lenm. 18973 Forschungsber.
Biol. Stat. Plin, vii. (1899) p. 19, 1. 2. figs, 24, 25, P.simplex, 8. annulatum,

Chodat, 1902,
Camobinm consisting of a ring of peripheral cells, the outer margins of

which are concave; no central cells.

Diam. canob. 46-75 . An abnormal canobium is figured on PL 5. fig. 21.

Nyasa.—lankton, Anchorage Bay (11 and 13 June, 1904 : nos. 5 and 9).
Plankton, off Vahambwera Point (24 June, 1904 ; no. 24) and off Karongu
(1 July, 1904 5 no. 30).

Victoria Nyanza.—In sheltered bay. near Entebbe (1 May, 1905 : no 620).

forma acrororeym.—P. clathratam, var. microporum, Lemm. L. c.

P20, 102, figs. 20-31. P, elathratum, var. Baileyanum, Lemm. Le £2.

tigs, 2 5
Peripheral cells of camobium as in typical var. clathratum, but central cells
stouter with smaller intercellular spaces.
Diam. caenob. usque ad 182 u.

Victoria Nyanza.-—lankton, near Bukoba (21 Apr. 1905 : no. 252).

e forma OVATUM, ( v enb,)—P. Schriteri, Lemm. (. e. p. 20, t. 2. fig. 33,
of var. microporum, Lemm. 1. 2. ftigs. 34, 35. I. elathratum, forma ovatum,
( Elwenb.) Schmidle, in Engl. Bot. Jahrb. xxxii. (1903) p. 84, t. 3. fig, 18.

Central and peripheral cells ovoid and stout, margins generally convex
(ravely slightly concave).

Diam. canob. usque ad 240 u.

Nyasa.—Plankton, Anchorage Bay (13 and 14 June, 1904 ; nos. 9 and 10).
Plankton, off Vahambwera Point (24 June, 1904 ; no. 24) and off Karonga
(1 July, 1804 : no. 30).

Victoria Nyanza.— Plankton, near Bukoba (21 Apr. 1905 ; no. 252).

P simplex oceurred in great abundance in some of the plankton-material
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and many diverse forms were observed. Extreme forms scarcely appear to
belong to-the same species, but a careful comparison of all the Fforms gives
almost a complete gradation from one extreme to the other.  Most of thesw
forms have at different times been deseribed under varions specific names ©
but after examining the African plankton-forms it i impossible to recognise
more than one species, and for the specific name | have rotained Meyen's ol
name Pediastrum simpler. This name is a very appropriate one, as there is
no other species of the genus with a simple radiating process from each
peripheral cell,

In any of the forms the cell-wall may be smooth, punetate, or granulite,
and the processes may be obtuse, trancate, or minutely emarginate,

In one most interesting form the ewnobinm was not plane, the cells heing
disposed in the manner of a somewhat simplified Colastrom,  Some of these
cells possessed only one process and others two, and one of them appeared to
be a resting akinete (PL 5. fig. 20). This form was from Victoria Nvanza
(no. 620): diam. cenob. 40-46 p i diam. cell. 10-17 @ It <hould be
compared with Cwelastrom  cornutum, Lemaire (in Journ. de Bot. teve,
(1894) pp. 82, 83 cum fig.), and also with Pediastrum Kawraiskyi, Schmidle
(Algen Hochseen Kaukasus, 1897, p. 55 Lemm. in Ber. Dentsch. Bot. Ges
xix. (1901) t. 4. fig. 5).

Family PROTOCOCCACEZE (or AUTOSPORACEZ).
Subfam. CELAsTRE R
Genus CIELASTRUM, Nag.

149. CanastruM MICROPORUM, Nig. ex L. Br. Mg, Unieell. (1855) p. 70 ;
Rabenh. Fl. Europ. Alg. iii. 1863, p. 80.

Diam. cnob. 38-90 & : diam. cell. 11°5-27 u

Nyasa.—Plankton, Anchorage Bay (13 June, 1904 5 no. 0).

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 1903 ¢ no. 252,

150. CerLAsTRUM SPHERICUM, Nig. Gatt. einze Mg, (1809) p. 97, 1. 5«
fig. 1 a~d.

Nyasa.—Plankton, Anchorage Bay (13 June, 1904 noo 9) Swampn
lake margin, Domira Bay (19 June, 1904 ¢ no. 5790 In swamp, Kot Kota
(20 June, 1904 ; no. 18).

Victoria Nyanza.— Among {trienlaria, near Entebbe (1 May, 1905: no, 620

151. CarastRUM caMBRICUM, Areh. in Micr. Journ. (1868 .. 65 ¢ Cooke,
Brit. Freshw. Alg. (1882) p, b6 Lemaire, in Journ, de Bot, no, ),
févr. (1894) pp. 79, 80 (cum fig.).—C". cambricum, var. quingueradiatum,
Lemaure, 1894.  C. pulchrum, Schmidle, in Bev. Deutsch. Bot. Ges. s (1502,
p. 206, t. 11, fig. 1 5 in Ber. d. Nat. (ies. Freburg, vii. (1893) p. 12, 1. 2
fig. 10 ; Bohlin, in Bik. K. Se. Vet.- Akad. Handl. xxii. (1897) no. 7, p 35,
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Nyasa.—Plankton, Anchorage Bay (11 June, 1904; no. 10).

Tanganyika.—In swamp. Kitnta (26 Aug. 1901 : no. 80). In swamp,
Mbete (28 Sept. 1904 1 no. 108).

Victoria Nyanza.—Near Entehbe (1 May, 1905 : no. 620).

This species was abundant in some of the collections. and the cells sho.we‘d
great variation in the form of the external margin.  Ttisa very characteristic
plant and should not be confused with any other species of the genus.
Lemaire's “ var. quingueradin. m™ is one of its commonest forms.

Var s tERMEDICM, ( Bohlin) nob.—C. pulchram, Schmidle, var. intermedium,
Bollin, in Bih. K. Sv. Vet Akad. Handl. xxii. (1897) no. 7, po 35 t 2.
figs. 16, 17, . ernciatum, Schmidle, in Bot. Centralbl. 1xxxi. (1900) no. 13.

Diam. camob. usque ad 108 gz diam, cell. 13-16 p.

Nyasa.—Plankton, Anchorage Bay (14 June, 1904 : no. 10).

The cells of this variety, as in the case of the type, possess from four to
<ix short radiating processes.  The variety only differs in the bluniness of the
outstanding projections, which are rounded and not truncate.

Var, Sasvrvn, (Schmidle) nob—C. pulehrum, var. nasutam, Schmidle, in
Enal. Bot. Jakyb, xxvi. (18958) p. 6 : xxxii. (1903) p. 85, t. 3. fig. 7.

Diam. canob. 40-114 g : diam. cell. 8-27 w3 long. process. margin.
156D p

Victoria Nyanza.—lankton, near Bukoba (18 Apr. 1905 : no. 249).

This well-marked variety occurred abundantly, and a large number of auto-

colonies were observed in process of formation in the mother-cells.  The
principal feature of the variety could he recognized when the auto-colonies
were only 18 g in diameter.  The marginal processes were sometimes truncate
and sometimes broadly rounded. It was originally deseribed from the
plankton of Vietoria Nyanza by Schmidle in 1895,

152, Corastren compostreas, sp. n. (PL 5. figs, 8-9.)

¢, camobiis cubicis ¢ subfamiliis 8 formatis vel sphewricis e subfamiliis
pluribos formatis : subfamilia wnaquaque tetraédrica cum angulis abrupte
truncatis vel depresso-pyramidatis, e cellulis parvis 4 tetraédrvica dispositis
compositis, et cum lacuna minuta inter cellulas ; lacunis magnis inter sub-
familias, iis conobiorum cubicorum irregulariter rotundo-rectangularibus,
iis camobiorum spheericorum subtriangularibus. Membrana cellularum firma
glabra et non inerassata.

Diam. cwnob, 36-82 u : dimn, cell. 6-10 4.

Vietoria Nyanza.—Plinkton, near Bukoba (21 Apr. 1005 : no. 232).
Among tricvlaria, near Entebbe (1 May, 1903 : no. 620).

This interesting Colastrom differs from all other species of the genus in
having a tetrahedral group of four cells in place of what would normally be
w single cell,  The interstices between the groups are very large, and there is
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also a small intercellular space between the fonr ecells of cach group.  The
abruptly truncate external angles of the cells are also peculiar.

[ have not seen any stage in the formation of auta-colonios in this species ;
such a condition should be of great interest.

153, CELASTRUSM  RETICULATUM,  (Dang.) Seon. — Hariotina retienlata,
Dang. in Le Botaniste, i. (1889) p- 162 2 Choodat, Ala. Vert. Suisse, i (1902)
pe 283, C. subpulchram, Lagerh. in La Nvova Notarida (1893), pe 108
Bohlin, in Bih. K. Sv.Vet.-Akad. Handl. xxiii. (1307) no. 7, p. 37,10 2 figs, 28
32. (. distans, W, B. Turn. in K. Sv. Vet~ Akad. Flond!, xxv. (1893) no >
p. 161, t. 21, fig. 18. ;

Diam. eanob. usque ad 132 4.

Nyasa.—In shore pools, Nkata Bay (23 June, 1904 : no. 22). Plankton,
oft Vahambwera Point (24 June, 1904 ; no. 24) and in Deep Bav (24 June,
1904 : no. 25).  In swamp, Karonga (2 Julv, 1904 : no. 33).

Victoria Nyanza.—Plankton, near Bukoba (21 Apr. 19030 no. 252
Among Utrieularia, near Entebhe (1 May, 1905 : no. 620,

Some of the specimens reached a lavge size, and the reticalate colonios were
a conspicuous feature of the plankton.

Genus SORASTRUDM, Awts.

154. Sorastrum Haruowis, (Cohn) Schmidle, in Enal. Bot. Jakeh, sxvii.
(1899) p. 230; xx (1903) p. 85 —Selenosphavinm  Hathoris, Cobu,
¢ Desm. Bongoenses,” Festschr. zur Feier des hundertjile. Bestehens der Naturr.
Ges. in Halle-a-S. (1879) p. 13, t. 11. figs. 16, 17.

Nyasa.—In swamp, Kota Kota (20 June, 1901 : no. 18,

Victoria Nyanza.—Plankton, near Bukoba (15 Apr. 19005 0 no, 249

Subfam, CrRUCIGEN 1R &,

= Genus CRUCIGENTA, Moo,
155. CRUCIGENIA TETRACANTHA, sp.n.  (PL 5. fig. 7.)
Caenobium quadratum, ¢ cellulis + formatum comsociatum ; eellule <l
quadrate, lateribus subrectis, wl angulum exteriorum spina longa valida
attenuata leviter curvata ornatie, apicibus spinorum acutissimis ;
singulo in cellula unaquaque.

Diam. ceenob. sine acul. 17-19 4 5 dinm. cell 9 45 long, acul. 17-15 M

Tanganyika.— Plankton, near Baraka (21 Fel, 1905 5 no, 240

This species is, perhaps, nearest to € heteracantha, Nordst., but is ot one
distinguished by the large solitary spine at the external angle of cach of the
four cells. Tt bears considerable resemblance to a four-cellod colony of <ome

pyrenoide

forms of Pediastrum simplew. There is a minute space in the contre of the
coenobium between the four cells and there app

to be a complete absence
greatly attenuated, and their
apices drawn out into very sharp points. The siugle pyrenoids in cach eoll
were conspicuous.

of a mucous envelope.  The spines are hollow,
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Subfam. SELENASTRE A

Genus SCENEDESMUS, Meyen.

156, SceNEpEsMUs BvGATes, (Turp)  Kitz, Synops. Diat. (1834).—
Achnanthes hijuga, Turp.. 1828, Seenedesmus obtusus, Megen, 1820

Nyasa.—In swamp, Kota Kota (20 June, 1904 : no. 18). Swampy lake
margin, Domira Bay (19 June, 1901 : no. 579).

Tanganyika.—lankton, off Niamkolo Island (29 July, 1904 : no. 36).
On the stones of the <hore, Niamkolo (3 Aug. 1904 : no. 44). Plankton,
Komba Bay (11 Oct. 1904 : no. 135) and near Sumbu (13 Oct. 1904
no. 138).  In swamp, Toa (10 Jan. 1905 : no. 208).

Forma aArcvata, (Lemm.) W. & 6. S. West, in Trans. Roy. Ivish Acad.
xxxiii, seet. B (1906), p. 105, 1. 10, figs, 12-14.—Scenedesmus arcuatus,
Lemm. in Forschungsh. Biol. Stat. Plin, vii. (1899) p. 17, t. 1. figs. 2-4.

—Plankton, Komba Bay (11 Oct. 1904 : no. 135) and near
Cliamkaluki (15 Nov. 1904 : no. 160).

This form appears to be frequent in the plankton. Several colonies were
observed (from no. 160) attached together to form a curved plate of oblong
colls, which greatly resembled a colony of Crucigenia rectangularis, (Nig.)
I. Gay, var. irregularis, (Wille) nob.

157. ScExEpEsMUs pENTICULATUS, Lagerh. in Ofvers. K. Sr. Vet.-Akad.
Fork. (1882) no. 2, p. 61, t. 2. figs. 13-16.

Var, tasearts, Hansg.in Arvehiv Naturwiss. Landesdurchy. Bohm. vi. (1888)
no. G, p. 208.—8. denticulatus, rar, lineatus, West, in Journ. Linn. Soc., Bot.
axix, (1892) p. 193, t. 18, fig. 7. .

Nyasa.—On stones on shore, Domira Bay (19 June, 1904 : no. 17). In
swamp, Kota Kota (20 June, 1004 : no. 18).  In swamp, Karonga (2 July,
19004 : no. 340,

Tanganyika.—'lankton, Lofu River (5 Oct. 1904 : no. 123).

158, ROENEDRsNUS ACUTIFORMIS, Sehrider, in Forschungsh, Biol. Stat. Plon,
v(IROT) po 1T, L 2

Nyasa.—In pools, Nkata Bay (23 June, 1901 : no. 22).  Swampy lake
margin, Domiva Bay (19 June, 1904 : no. 579).

Var, sRAstLENsIs, (Bokin) W, & G. S. West, in Trans. Bot. Soe. Edinb.
axiil, (1805) p. 30, t. L figs. 8, . —8, brasiliensis, Boklin, in Bih, K. Srv.
Vet dbad. Handl. xxiii. (1897) no. 7, p. 22, t. 1. figs, 26-27. 8. acutiformis,
Sohrid. ear. spinuliter, W, & G. 8. West, in Bot. Tidsskr, xxiv. (1901)
o182, G4 tigs, 46-49.

Nyasa.—On rocks and in shore-pools, Nkata Bay (23 June, 1904 ; nos, 22

J 4
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and 23).  Among other Algw in serapings off the hottom of «« * Guendolon,
at anchor at 8. end of the lake (15 June, 1900 ; no. 37 7).

—In swamp, Kituta (23 Aog. 1900 2 no. 720 Plankton, near
Sumbu (13 Oct. 1904 : no. 138) and near Kaia (19 Nov, 1900 ¢ no. 1700

150, SCENEDESMUS oBLigUes, ( Purp) Kotz Synops, Diat, (1836 poaod
Achnanthes  obliqua.  Turp., 1828, Scenedesmns aentos,  Wopon, 1820
Rabenh. F1. Europ. Aly. iii. (1868) pe 6L

Nyasa.—On stones on <hore, Domira Bay (19 June, 1904 ; noo 10 Shore
pools, Nkata Bay (23 June, 1901 : no. 22).

Tanganyika.— Plankton, Lofu River (3 Oct, 1000 nol 120

160. SCENEDESMUS QUADRICAU DA, ( Turp.) Brebo Vg, Faluis, po 66 1830
—Achnanthes quadricauda, Twrp., 1825 Secenedesmus candatus, ¢ o
1838 ¢ Ralfs, Brit. Desm. (1808) p. 190, £ 81 lig. 12 000,

Nyasa.—Plankton, Anchorage Bay (13 June, 19005 noes & oand 000 oy
shore, Domira Bay (19 June. 1904 no. 17).  Shove-pools, Nkate 1y
(23 June, 1904 : no. In swamp, Kota Kota (20 June, 1900 no. Ia
In swamp, Karonga (2 July, 1904 : no. 33) S0 end of ke (no. 470
Swampy lake margin, Domira Bay (no. 570).

Tanganyika.—In swamp, Mbete (25 Sept 1904 po Tos Plankton,
Kituta Bay (26 Aug. 1904 : no. 81), near Kala (19 8 |Al‘ 1900 ¢ o 170
near Kirando (1 Dec. 1904 2 no. 175), near Maswa (L Jan, 1905 o 211)
and near Baraka (24 Feh, 1905 : no. 210,

Victoria Nyanza.—Swampy pool near Bukola (20 Apr. 1905 5 no, B8
Sheltered bay near Entebbe (1 May, 1905 0 no. 620,

Var, maxmws, W, & 6. 8. West, in Trans. Linn. Soe. sor. 2. Bt
v. (1893) p. 83, t. 5. figs. 9, 10,

Nyasa.—In swamp, Karonga (2 July, 1901 : nos. 53 and 34,

Tanganyika.—In plankton, near Sumbu (13 Oct. 19005 noo 1385, near
Chamkaluki (153 Nov. 1904 : no. 1600, near Kale (19 Nov, 1900 5 o, 1i0)
off Kirando (1 Dec. 1904 : no. 175), amd near Baraka (24 Feb 1000
no. 240).

Vietoria Nyanza.—In plankton, near Bukoba (18 Npeo 1000 0 wo. 240
Among Utvienlaria, near Entebbe (1 May, 1905 0 no. 620,

Some of the canobia were very lary
4 cells) ; length of ecells 42 u.  The variety was originally describod from
Madagascar.

o, up to 5huoin length (cmnob. of

Var. oroLIENSIS, (Richt.) W. & 6. 5. West, in Trans, Linn, Sce. sor. 2,
Bot. vi. (1902) p. 197, t. 17, figs. 16, 17.—N8, opoliensis, Richter, 1805
I I
Tanganyika.—Abundant in swamp, Mbete (28 Sepr 1000 0w Tos)
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Genue DIMORPHOCOCCUS, A. Br.

161, Disorriococers Losarvs, . Br. Alg, Unicell. (1855) p.44; Rabenh.
Pl Ewrop, Aly. iii. (lHﬁN) ppe 6 Ceum fig.) et 35 ¢ Westy in Jowrn. Roy. Mier,
Noc, (1892) . 735, 1, 0. fig. 39.—Scenedosmus radiatus, Reinsch,

Diawm. colon. nsque ml 104 oz Jong. cell. 14-16

Tanganyika.—In swamp. Mbete (28 Sept. 1904 ¢ no. 108).

Victoria Nyanza.—lankton, near Bukoba (18 Apr. 1805 1 no. 249).

Genus ANKISTRODESMUS, Corda.

162, ANKISTRODESMUS FALCATUS, ( Corda) Ralfs, Brit. Desm. (1848) p. 180,
oA g A—=Mierasterias faleata, Corda, 1835, Ankistrodesmus fusiformis,
Corda, IN3S (ex parte).  Rbaphidinm fasciculatum, Ajitz., 1845, R. poly-
morphum, Fresen., var. faleatam, Rabenh. P Europ. Alg. iii. (1868) p. 45.

Nyasa.—Swampy luke margin, Domira Bay (19 June, 1904 : no. 579).

Tanganyika.- lankton, Lofu River (5 Oct. 1904 1 no. 123).

Victoria Nyanza.—Swampy pool near Bukoba (200 Apr. 1905 : no. 618).
Awmong Ctricularia, near Entebbe (1 May, 1905 : no. 620).

a. Forma cellulis robustis lunatis. chromatophora cum pyrenoide singulo.
Lat. eell. 5 p.

Nyasa. —In swamp, Kota Kota (20 June, 1904 : no. 18).

o Forma cellulis robustis reetis solitariis, leviter tumidis, sine pyrenoidibus,
Lat, cell, 7[4.

Nyasa.—In swamp, Karonga (2 July. 1901 : no. 24).

Var, acievraris, (A, Bro) G S, Westy, Treat, Brit. Freshw. Alg. (1904)
po 228, < Rhaphidiom acicalare, A, Br. in Rabenh. Alg. 1849, no. 442.

Ankistrodesmus acatissimus, Aveh. in Journ, Micr. Sei. 1862, p. 255, t. 12,

figs, 1407,

Nyasa.—On stones on shore, Domira Bay (19 June, 1904 : no. 17).
Swampy lake marging Domira Bay (19 June, 1904 : no. 579).

Var, semiuvors, 6.8, West, 2o, (1904) . 224.—Rhaphidium poly-
morphum, ear, spirale, W, G0N0 West, in Jowrn. Bot, xxxvi. (1808) p. 335,

Tanganyika. — Plavkton, near Kala (19 Nov, 1904 ; no. 170),

163, ANKISTRODESNUS NpzscHiotnes, sp.n. (PL 5. fig. 18.)

Lovellulis solitaviis, clongatis, fusiformibus, wd polum unumquemque in
spinam longissimam tennissimam valde attenuatis, extremitatibus spinarum
dterins poli cum ea alterius curvato in directione

curvatis (extromitati spina
opposita); chromatophora pallide viridi, pyrenoidibus nullis,
Long, cell, cum spin. 116-126 4 : lat. cell. in med. 3:6-4 e
Tanganyika. —'lankton, near Chamaluki (15 Nov. 1904 : no. 160).
This species stands nearest to L. setigerus, (Schrid.) G. 8, West ( Reinsch-
wlla ™ setigera; Schrid, in Ber, Deutsch. Bot. Ges. xv. (1897) p. 492, ¢, 35,
~

OF THE THIRD TANGANYIKA EXFEDITION, AR
fig. 4), but is distingnished by its narrower cells, its stouter and cnrved spines,
and by the absence of pyunoub from the chloroplast.

It bears iderabl bl to certain small and attenuated species of
the genus Nitzschia.

Genus CLOSTERLIOPSIS, Zomm.

164, CLosTERIOPSIS LoNGISSIMA, Lemm. in For «Imn psh. Biol. Stat, Plow, vid
(1899) p. 29, t. 2. fige, 36-38: W. & G. S. Weat, in Trans. Roy. Irich Newd,
xxxiii. seet, B (1906), p. 106, t. 10, figs, 1719,

Nyasa.—Plankton, Deep Bay (21 June, 1900 : no. 251 and off Raronga
(1 July, 1904 ; no. 30).

Victoria Nyanza.— Plankton, near Bukoba (185 Apr. 1905 © no. 240,

Genus SELENASTRUM, Reinsch.

165. SELENASTRUM GRACILE, Reinsch, in Abh. Natur. ties. Narnb. iii
Heft 2 (1867), p. 63, t. 4. fig. 3.

Diam. colon. usque ad 154 45 erass. coll. 45 p.

Tanganyika.—In swamp, Kituta (23 Ang. 1900 : o, 72,

Victoria Nyanza.—Plankton, near Bukoba (21 Apro 1905 ;0 no, 252
Some of the colonies were of very large size, )

N Genus KIRCHNERIELLA, Sehomidt.

166. KIRCIL\’ER[:?LI.\ oBEsA, ( West) Sehmidle, in Flova, lsxvii, (1894
p. 44 —Selenastrum obesum, Wost, i Jow i, Boy. Micr. Soe, (1892) p. T30
t. 10, figs, H0-52,

Tanganyika.—In swamp, Kituta (26 Aung. 1001 o, 80,

Victoria Nyanza.—Plankton, near Bukoba (15 \pr. 1904 1 o, 252),

Subfam. Ooey<ripy 4
Gienus DOCYNTIN, Ny,
167, Qoeystis soLrvakia, Wittr, in Witte. o Novdat. My, FEanie, fuse, v

(1879) no. 244 3 Bot. Notiser (1879), p. 214
Nyasa.—In swamp, Karonga (2 July, 1901 ; no. 34,

168, Oocysms parva, W. & G, S. West, in Journ. Bot. xxxvi C1Rin,
G, 8. West, I, e, xxxvii. (1899) t. 394, figs. 1417,
Nyasa.—Plankton, Monkey Bay (17 June, 1901 : no. 15).

169, VocysTis Lacustris, Chodat, in Bull, Herh, Boiss, v, (1897 P 20
Myues Vertes de la Suisse (1902, pe 190,

Long. colon. 39-34 p : long. cell. 12-20 4 ; lat. cell i1

Nyasa.—Plankton, Anchorage Bay (13 June, 1904 , no o)
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Tanganyika.—Plankton, off Niamkolo (July and Aug. 1904 : nos. 36 and
39), near Mbete (28 Sept. 1904 : no. 109), Vua Harbour (29 Oct. 1904 :
no. 150), near Kalambo (5 Nov. 1901 : no. 154), near Chamkaluki (15 Nov.
1904 : no. 160), near Kala (19 Nov. 1904 : no. 170). near Kirando (1 Dee.
1904 : no. 175), in middle of lake crossing from Rumonge to Uvira (30 Jan.
1905 : no. 218), near Ndauvie (7 Feb. 1905 : no. 227), and near Baraka
(24 Feb, 1905 : no. 240).

Victoria Nyanza.—Plankton, near Bukoba (18 Apr. 1905 : no. 249).

This Alga was very frequent in the plankton, especially of Tanganyika.
The envelope surrounding the colonies is always very hyaline, and no colonies
were observed of more than eight cells. The faint apiculus at each pole is
very characteristic, although exceedingly slight. Two chloroplasts were
generally present in each cell. The plants observed were identical in every
respect with those which occurred in the plankton of certain Irish lakes
(vide Trans. Roy. Irish Acad. xxxiii. sect. B, 1306, p. 107).

Genus NEPHROCYTIUM. Nag.

170, Nepnrooyrios Acaromiaxes, Nig. Gatt. cinz. Alo. (1849) p. 79,
3o, figs, a—p.

Nyasa.—In swamp, Karonga (2 July, 1904 : no. 34).

Tanganyika,—In swamp, Kituta (23 & 26 Aug. 1901 : nos. 72 and 80).

171, Neeanocyriosm LoNares. West, in Journ. Roy. Micr. Soc. (1892)
pe 736, £ 10, fig. 49,
Tanganyika.—In swamp, Mbete (28 Sept, 1904 : no. 108).

Sobfam, TeErraipre x.
Genus TETRAEDRON, Kiitz.

172, Terraiorox mriaostw, (Nag.) Hansg. in Hedwigia, xxvii. (1888)
e 130, —Polyedrium trigonum, Nig. Gatt. cinz. Mg, (1549) p. 84, t. 4 . fig. 1.

Diam, cell. sine spin, 14-16 g : long. spin. 5-6+5 p.

Victoria Nyanza.—Awmong { tricularia, near Entebbe (1 May, 1905 ;
no. 620), E

178, Tereakorox sxivwes, (Ao Br.) Hawsg. Loe. p. 131—Polyedrium
winiwum, A, Br. in Rabeuh, F1. Europ. Alg. iii. (1868) p. 62, i

Trigonal forms : Nyasa.—In scrapings from bottom of s.s * Guendolen * at
anchor 8, end of lake (13 June, 1904 : no. 377). In swamp, Karonga
(2 Jaly, 1904 ; no. M),

Tanganyika.—In plankion, off Nimmkolo Island (29 July, 1904 ; no. 36).
In swamp, Toa (JO Jan. 1903 : no. 168).

OF THE THIRD TANGANYIKA EXPEDITION, i

174. TRTRAEDRON REGULARE, Atz Phye. Germ, (1843) p. 199 Poly.
edrium tetraédricam, Nig. Gatt. einze Alg. (1819) po 4G4 g, 3.

Diam. cell. sine spin. 18-26 .

Nyasa.—In swamp, Karonga (20 June, 1904 1 no. 32, and 2 July, 1904
no. 34).

175. TETRAEDRON LOBULATUM, (Nig.) Hanso. in Hediwigia, xxvii, (188%)
p- 132.— Polyedrium lobulatam, Nig. Gutt. einz. Ao (1810 poSE e b n tig, L

Victoria Nyanza.—Among Ctricularic  near  Entebbe (1 May, 1005
no. 620),

176. TeTRAEDRON BIFURCUM, ( Wille) Laerh. in Nuova Notavigia (1803),
p. 160.—Polyedrium trigonum 8. bifurcum, Wille, in Bih, K. Se. Vot Hhad
Handl. viii. (1884) no. 18, p. 12, t. 1. fig. 21,

Victoria Nyanza.—Swampy pool near Bukoba (20 Apr. 1905 ¢ no. 618

Tanganyika.—In swamp, Kituta (23 Aug. 1904 : no, 72,

Genus CERASTERIAS, Reinsch,
177. CERASTERIAS RHAPHIDIOIDES, Reinsch, in Abh. Natwrh, Givs. Nuvil
iii. (1867) p. 68, t. 5. fig. 1. !
Diam. cell. (cum radiis) 13-60 p.
Tanganyika —Plankton, near Chamkaluki (15 Nov. 1900 oo 1600 Gl
near Kala (19 Nov. 1901 ; no. 170).

Subfam. Puvyrnenie v,

Genus RICHTERIELLA, Lo
178. RICHTERIELLA BOTRYOIDES, (Sehmidle) Lemm. in Hedwigia, sxxvii
(1898) p. 3006, t. 10. figs, 1-6.—Golenkinia botevoides, Schmidle.  Richteriells
globosa, Lemm.
Forma QuabRISEYA, (Lemm.) Chodat, 1002 R, quadviseta, Lemm, 1. ¢
p. 307, t. 10, fig. 7.
Tanganyika.— Plankton, near Kala (19 Nov, 1904 no. 170,

Genus CHODATELLA, Lewn,

179. CHODATELLA sUBSALSA, Lemm. in Hedwigia, xxxvii. (18098 o 410,
Lagerheimia subsalsa, Lewn, in Forschungh, Biol, Stat. Plon, vio (1808,
t. 3. figs. 2-6.

Long. cell. (sine acul.) 5-13 4 ; lat, cell. 22555 u ¢ long, wenl, 7520 4

Tanganyika.—In plankton, near Kala (19 Nov. 1901 : no. 170).

This Alga was fairly frequent in one of the plinkton eollections from
Tanganyika (no. 170), but was not observed from any of the others. The
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Dinm. teg. jun, 8O-180 o diam. teg. adult. (vermiform.) 3060 p: diam.
coll, HeH=T-5 p 3 crass. teg. 58 p.

Victoria Nyanza.—In plankton. near Bukoba (18 and 21 Apr. 19053
nos. 249 and 252).

This peculiar genus stands nearest to Palmodactylon, Nig., but is at once
distinguished by the hollow integuments with a firm outer gelatinous wall.
If the Alga be subjected < light pressure, the cells can be squeezed from
one part of the hollow vermiform infegument to another. The wall of the
integument often shows a lamellose structure, and in the younger individuals
the outer coats often become mucilaginous. In the young stages the thallus
i« rounded or irregularly lobed, and while in this condition it frequently
divides, forming several more or less rounded segments, each of which then
grows to form an adalt plant. The adult thallus is very long, reaching a
length of 2 mm.. and it is more or Jess evlindrical and vermiform in appear-
ance. 1t possesses slight irregular swellings and constrictions of variable
depths at intervals, and is not infrequently segmented into several elongated
joints.  Sphinctosiphon does not appear to branch.

The exact nature of the ehromatophore conld not be determined from the
preserved material. It is undoubtedly massive and occupies most of the cell,
heing for the greater part parietal in disposition.

Genus SPHAEROCYSTIS, Chodat.

186, RPHEROCYSTIS SCHROETERIL, Chodat. in Bull. Herb. Boiss. v. (1897)
P 202,44,

Tanganyika.—In the plankton, Lofu River (5 Oct. 1904 : nos. 123 and 124).

This Alga occurred in great abundanee in the two collections of river-
plankton and, curiously enough, it was not observed in the plankton of the
lakes themselves.  The colonies were the largest 1 have yet seen and reached
o diameter of 240 u. It Qs generally distributed in all the freshwater
plankton of Europe.

Genus GLIEOCYSTIS, Ndg.

187, (GLAOCYSTIS GlGAs, (Adts,) Lagerh. in Ofeers. K. Sc. Vel.-Akad.
Fork, (1883) no. 2, p. 63.—Protococens wigas, Katz. Phye. Germ. (1845)
p. 145, Chlorocoecum gigas, ( Katz.) Grun.

Nyasa.—In swamp, Kota Kota (20 June, 1904 ; no. 18). In shore-pools,
Nkata Bay (23 June, 1901 2 no.

Tanganyika.—In swamp, Kituta (26 Aug. 12404 : no. 80).

A form with rather large oclls and very tough, brownish or yellowish

Iteguments occurred in the plantation from near Sumbu (13 Oct, 1904 ;
. 138)

Vietoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 : no, 252).

OF THE THIRD TANGANYIKA EXPEDITION

Class HETEROKONT.E,
Order CONFERVALES,
Family TRIBONEMACEZE.

Genns OPHIOCYTIUM, Nag.

188: 9n|mcrnvu PARVULUM, (Perty) A Br. Alg. Unicell. (1833) p. 53
Brochidium parvalam, Perty. ' S Y
Crass. cell. 45 p.

N =X i 2
]90:?:.0. 34l;l.oﬂg weeds and various Algmw, in swamp, Karonga (2 July,

Class BACILLARIEZE.
Order CENTRIC.E.
Family MELOSIRACEZ.
Genus MELOSIRA, 1.
@ 189, MELOSIRA NYASSENSIS ill. in F ?

S ﬁg S SENSIS, (0 Mall, in /.n_:l/, Bot. Jahd, sxxiv, (1905
Crass. fil. 22-33 . (PL 2. figs. 6, 7; PL 3. figs. 5, 26.)
Nyasa.—In plankton, Anchorage Bay (9-11 June,

and 10), and also oft Karonga (1 July, 19014 ; no. 30,

Victoria Nyanza.—In plankton, offt Bukoba (20 und 21
nos, 250 and 252). i

1904 ; nos, 2. 5. 7. 9

\pr. 1005

This Diatom was the dominant [ ]
0 5 i ature of some of the plankton collectio

It was deseribed hy O, Miiller in 1893 from the pl:mku.u'nl I,::l\:-.;"v:- " ’hl
the waters of some of the surrounding areas. Tt may be e ml-i pox
the numerous forms of Melosiva aranulata. PR - - g
# 190, MELOSIRA GRANULATA, Ralfs, in Pritch. Lijus, o, b (156) "

Nyasa.—In plankton, Anchorage g =wn
9 and 10),

Victoria Nyanza.—In plankton, near Bukoba (20 Apre. 1005

Say (B3 and 1h June, 1904 ; pos

3 3 no, 250,
Var, aNGustTIssiMA, O, Mall, I, . p. 285, 1, L. i

Crass, fil. 345 p.
Nyasa.—In plankton, Anchorage Bay (414 June, 1904
10), and also off Karonga (1 July, 1904 ; no, G0,
Victoria Nyanza.—In plankton, near Bukoba (21 Ape 1005
This delicate variety was very abundant in some of 1) »

s, 2 [

[ 2 009 amd
no, 252
' 2 )

plankton collection
and wniess cleaned and preparcd specialiy for examination, « #
) vination, was difficult

recognize as n Melosirae  As compared with their diamet
relatively longer than in other forms of AL granulata
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I"amily COSCINODISCACEZ.
Genus CYCLOTELLA, Kutz,

@ 191, Cyerorrenea comves, (Ehrenb) Ktz Sp. Alg. p. 20 (1849).
Victoria Nyanza.—1In plankton. Bukoba (18 Apr. 1905 ; no. 249).

§o192, Cyerorrnea Mis anisiasa, Aire. Bacill. p. 50 (1865).

Var. RECTANGULATA. Grun, 2 Van Heurck, Syn. Diat. Belg. t. 94. figs. 17-19.

Diam. valv, 15 g

Nyasa.—In scrapings from hottom of .. * Guendolen” at anchor 8. end of
take (15 June, 1904 2 no. 577).

& 193, CYOLOTELLA OPERCULATA, Adtz. [ v
Nyasa.—In plankton, Anchorage Bay (11-11 June, 1905 5 nos. 5, 9, and
10) and Monkey Bay (18 June, 1904 1 no. 16).
Tanganyika.—In plankton, near Kala (19 Nov. 1904 5 no. 170).

@ 191, Cycroreiaa Korzasaiasa, Chawrvin s T, in Ann. Mag. Nat. MHist.
cor. 2, i (1848) p. 169 0 Van Hewrek, Loe. 1. 94, figs. 1, 46,
Nyasa.—In plankton, Anchorage Bay (11 June, 1905 ; nos. 9 and 10).
Tanganyika.—On surface of swamp, Toa (10 Jan. 1905 : no. 208).
Victoria Nyanza.—In plankton. near Bukoba (21 Apr. 1905 : no. 252).

Genus STEPHANODISCUS, Ehrenb.

v 195, Sternasobiscts Astixa, (Fhrenb.) Gran. in Clece & Grun Aret.
friat. 114 (18800 Vaw Hewvek, Syn. Diat. Bely. (1885) t. 95. fig. 5.
Nyasa.—Iu plankton, Anchorage Bay (11-14 June, 19043 nos. 3, ¥,
wud 100, On shore. Domira Bay (18 June, 1904 : no. 17).  On rocks,
Nkata Bay (23 June, 1904 5 no. 23). In plankton, off’ Vahambwera Point
(24 June, 1904 : no. 24).
Some finely developed specimens of this Diatom were observed, the valves

attaining a dismeter of 81 4.

€  Nar. stizNvLosts, Geun. 1 Van Hewrel, 1. e, t. 95, fig, 6,
Nyasa, In |nl.n|l\|.m. Anchorage Bay (14 June, 1904 : no. 10): also I)eep

Rav (24 June, 1304 : no, 20

o Nav.anzuroies, (Ao o ban Hewvek, 1oeot, 90, tigs, 7,8.—Cyelotella
minutula, Awrc,

Nyasa.—In plankton, Auvchoruge Bay (11-14 June, 1904 ; nos. 3, 9,
and 10

OF THE THIRD TANGANYIRA EXFEDRITION, e

Order PENNATE
Family FRAGILARIACEX.
Genns FRAGILARIN. Lyt

» 196. Fracinaria vingscess, Ralfe, in Awn. Nat. Hhist, sor, 1, xi, (18403)
p- 110, t. 2. fig. 6 : Rabenh. FIl. Europ, Moy i, (18640) po 11N
Nyasa.—In shore-pools, Nkata Bay (23 June, 19010 o, 220

# 197 Fraciariy wrmoriea, spon. (PL 8. tig 1)

L 4

Cellula® ut visa aspectu valvulari suban_aste elliptica, polic rotnndatic,
psendorhaphide distineta sublata in centro stauriformi. costic Tateralibog
crassis glabris 11 utrobique. costa mediana brevi ot rotondata o ut viey
aspectu cingulato quadrato-rectangnlaris, apicibus truneaticg laterihos levicine
retusis in medio et cum costis eras<is 11, Cellulie nt vises solitarin

Long. valv. 17-195 p 5 lat. valv. 7° .

Tanganyika.—On stones, submerged roots, grasses otes, Niambkalo 1 Ao
1904 : no, 41).

This species is readily distinguished by its few, hroad coste, The valv
view is somewhat narrowly elliptic. and there are eleven hroad cmaoth coste
on each side, extending towards the contral Tine, bt leaving o tairly oo
pseudoraphe.  In the centre the psendoraphe widens ont forming a «tanros,

the median costa on each side heing correspondingly <hort. The costie ur
not transverse, but exhibit a decided radiation near the medion part ol the
valve. In the girdle=view the
show very plainly along each lateral margin

ell i gquadeaterectangnlar and the costw
F. athiopica belongs to the section * Stevroa, Blrenh,

Genus SYNEDRA, Eheend

198, SyNEDRA Nvaxs, spon. (PL 8. fig. 30

Cellula ut visa aspectu valvalari robista, Tnearis, diametea 61 18- plo
longior, marginibus lateralibus parallelic. suliter attenoata apiees veras
apicibus productis et subeapitato-rostratis, peendorhaphide recta mogna o

conspicun (nsque § g lata), striis 1E 15 0 10w mt v aspeeta cingalate

linecaris, apicibus rectangularibus,

Long. valv. 91130 g ; lat. valv. 10013 g3 lar, apies 322008 4,

Victoria Nyanza.—Among Algae on rocks helow the waterslovel, Bukobu
(17 Apr. 1905 1 no. 215,

This species  resembles inoutline s Ui, (Nitzseh) Ehrenb. amd
8. owyrlynchus, Kiitz., but differs in its moch finer striations, its broader
and more conspicuous psendoraphe, as well asin the absence of the cleur
space in the median part of the vilves

In its general proportions it was somewhat variahle, and some vory short,
robust individuals were observed,
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2100, Syseona Uisa, (Nitzseh) Ehrenb, Infus. (1838) p. 211, t. 17. fig. 13
Rabenh, P Ewrap. Al ic (1864) p. 133,
Nyasa. Swampy lake margin, Domira Bay (19 June, 1904 : no. 579).
Tanganyika.—In plankton, Lofu River (5 Oct. 1904 1 no. 123). Tn swamp,
Toa (10 Jan. 1905 : no. 208),
Victoria Nyanza.—1In swampy pool, near Bukoba (20 Apr. 1905 5 no. 618).
o Varosevesoess, (Kirz) Van Howrek—S. splendens, Kitz. Baeill. (1844)
pe 66t 1AL fig 16, S, radians, W Sw Brit, Diat. i, p. 71,
Tanganyika.—In plankton, Lofu River (5 Oct. 1904 ; nos. 123 and 124).

& 200, RyNEDRA PULCHELLA, Atz Baeill. (1844) p. 68, t. 29. fig. 37
W, S Brit. Diat. i, p. 70, 1. 11, fig, 84,

Tanganyika.—Floating on surface of water, Kituta Bay (26 Ang. 1904 ;
no. 790 In swamp, Mbete (28 Sept. 1904 3 no. 108).

Victoria Nyanza.—Among Utrienlaria, near Entebbe (1 May, 1905: no. 620).

¥ 201 Syneora Aces, Ktz Baeill. (1844) p. 68, t. 15, fig. 71 Rabenh. FI.
Furop. Alg. i. (1864) p. 136,

Nyasa.— Swampy lake marging Domira Bay (19 Jane, 1904 : no. 579).

Tanganyika.—In plankton, near Kirando (1 Dec. 1904 : no. 175).

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 : no. 252).
Among Utvicalaria, near Entebbe (1 May, 1905 : no. 620).

s Var, peracarissiMa, ( W, Smy) Gron.—S. delicatissima, W, Sm.

Nyasa.—In plankton, Anchorage Bay (9 June, 1904 : no. 2, and 13 June,
1904 : no. ), and Monkey Bay (18 June, 1904 : no. 16). 8. end of lake
(15 June, 1904 : no. H77). .

Tanganyika. — In plankton, off Niamkolo (29 July, 1904 : no. 36, and
@ Aug. 1904 : no. 33, In swamp, Kituta (26 Aug. 1904 : no. 80). In
plankton, Mbete (28 Sept, 1904 : no. 109), Komba Bay (11 Oect. 1904 :
no. 135), Vaa Harbour (29 Oct. 1964 : no. 150), near Kassanga (14 Nov.
1904 2 no. 150, and near (‘hmuk.nlnki (15 Nov. 1904 : no. 160), This
variety was particularly abundant from no. 104,

Victoria Nyanza. —In plankton, near Bukoba (21 Apr. 1905 : no. 252).

e Var. ¥ (=8ynodva revaliensis, Lemm, e W, & G, 8. West, in Trans. Roy.
Trish Avad. xaxiii, (1906) seet B, p. 110.)

Long, 8594 g lat, 22225 .

Tanganyika.—In plankton, near Kasawa, near Kirando (1 Dec. 1904 ;
no. 178), near Utinta (5 Dec, 19018 1 no, 181), near Maswa (14 Jan. 1905 ;
no, 210, in middle of Jake between Rumonge and Uvira (30 Jan. 1905 ;
no. 218), and near Ndauvie (7 Feb, 1903 ; no. 227).

I am wot quite cortain of this determination, as 1 have not seen a
pullished  description or figure of

Lemmermann’s species.  [Since this
was written Lemmermann’s description of 8. revaliensis has appeared in

Rer. Dentsch. Bot. Ges. xaiv, (1908) pe 3360 It agrees, however, with
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specimens of a Synedra from the Irish Lakes which were roferred
TLemmermann to S. revaliensis. 1t seems to be identical with the Syncdvs
mentioned by Ostenfeld and Wesenberg-Tund a< oconrring in two Feelandi
lakes (vide Proc. Roy. Soe. Edinb. xxv. part xii. (1908) po HHHEL 02
figs. 16, 17) ; and I am inclined to agree with those anthors that it i« merely
a form of 8. Aeus var. delicatissima, the stellate colonies resnlting from an
adaptation to a limnetic life.  Some of the radiating colonies contumned
upwards of 50 individuals. It may alse be identieal with the Diatem
recorded by Schmidle from Lake Nyasa as = Syneden 7 asterionellode
0. Miiller, n. sp.” (¢f. Engl. Bot. Jahrb. xxxiii. (1902) p. 81,

In both this Diatom and the sueceeding species (8. actinastrordes) the
individuals are arranged in radiating colonies after the manner of the enus
Actinastrum, and Lemmermann places them along with the two spe
S. limnetica, Lemm., and S. berolinensis, Lemm., in a <ubgenus © Belonastrom
of Synedra.

¥ 202. SYNEDRA ACTINASTROIDES, Lemm. in Ber. Deutsch, Bot, tivs, xvin
(1900) p. 30 ; Forschungsber. Biol. Stat. Plin, xi. (1900 po 311

Long. 44-49 g ; lat. 25 u.

Tanganyika.—In plankton, off Niamkolo (2 and & Aug, 1900 ¢ noss 36 and
52), in Kituta Bay (25 Aug. 1901 : no. 77), near Mhete (28 Sept, 10904
no. 109), near Kasawa (no. 132), near Kassanga (1 Novo 1904 0w 150
near Maswa (14 Jan. 1905 ; no. 211 ), and in middle of lake hetween Rumonge
and Uvira (30 Jan. 19035 ; no. 218).

#  203. SyNepra CossiNaros, spo . (PL 8. fig. 1)

Cellula ut visa aspectu valvulari angustissima linearis, in parte mediana
tertia cum inflationibus insignis latis binis, partibus apicalibos angostisimi
cum marginibus parallelis, apicibus minute capitatis, striis E2=15 in 10w 00
partibus apicalibus elongatis vix conspienis, psendorhaphide Jata in parts
mediana inflata cellulw ; ut visa aspectn eingnlato anguste linearis, part
mediana subanguste inflata, polis truneatis,

Long. 200-210 g ; lat. in med, 45 p; lat max, 605 p bk parks apical
14 4 ; lat. apic. 1'S .

Victoria Nyansa.—Among ( tricularia, in sheltered bay near Entebhe
(1 May, 1905 ; no. 620). '

This Synedra is remarkable for the double inflation of the median part ol
the valves, the extremitios being very long and nareow, with parallel margins
The inflation is not merely visible in the valve-view, bt is likewise vory large

in the gir-llo—vinw. In the girdle-view, however, the median intlation has
subparallel margins in the central part and does not show any signs ol the

constriction which is such o peeuliar Feature of the vilveviow Fach of the
narrow extremities of the valve is very fuintly Calmost impereeptibly ) swollon.
1 know of no species to which it is very ok sely related excopt forms of

8. Aecus, and from these it is at onee distinguished by its peculiar forn
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Iamily EUNOTIACEZ.

Genns BUNOTIA, Eheenh,
¢ 200 Evsonia vrenisanis, Rabenh, Fl. Europ. Alg. i (1864) p. 73—
Wimantidium pectinale, Atz Bacill, 1814, 1. 16, fig. 11,
Tanganyika.—In swamp., Kituta (26 Aug. 1904 : no. 80).
Vietoria Nyanza.—In ~ ampy pool near Bukoba (20 Apr. 1905 : no. 618)

£ 200, BEvsoria vosaws, Gron, in Van Heurck, Synops. Diat. Belg. p. 144,
oAb figs, 3, 4, 6—Synedra lunaris, Ehrcnb,: W, Sm. Brit. Diat. i. p. 69,
to1L fig. 82,

Victoria Nyanza.—In swampy pools, Bukoba (20 Apr. 1905 : no. 251), and

among Utvienlaria, near Bukoba (20 Apr. 1905 : no. 618).

s 206, Evxoria meers, Ehrenh., 1854, —Synedra biceps, W, Sm.  Eunotia
flexuosa, Kitz., var. bicapitata, Gron. in Van Hewrck, Synops. Diat. Belg.
P 1D, 1 B0, fig. 11,

Victoria Nyanza.—Awmong tricularia. near Bukoba (20 Apr. 1905 ;
o, G18), and in sheltered bay near Entebbe (1 May, 1905 ; no. 620).
4

FFamily ACHNANTHACEZ.

Genus ACHNANTHES. Bory.
€ 200, ACUNANTHES COARCTATA. Grun. in Cleve & Grun., Arvet. Tiat. p- 20
(1880, .

Nyasa.——Swampy lake margin, Domira Bay (19 June, 1904 ; no, 579).
208, ACHNANTHES LiNearis, (W, Sw) Gran, L e, p,
« W S Brit, Diat. ii. p. 31, 1. 61. fig, 381,

Tanganyika.—In the plankton, Lofu River (5 Oct, 1904 ¢ no. 123).

23.—Achnanthidium

%1y COCCONEIDACEZE.

Genus COCCONEIS, Ehrend.
& 200 Cocconps Prac rends I ! " 8 7 fat. i
oo sy LACENTULA, Ehrend. Lajus. p. 194 3 W, Sm. Brit, Diat. i.
Victoria Nyanza.—Svampy pool near Bukola (20 Apr. 1905 ; no. 618),
In sheltered bay near Entelibe (1 Mav. 1903 no. 620) e A
Tanganyika.—On stonés, shells, subuer grasses, cte., Niamkolo Bay

{ \ . :
v.\““ I.Nlt.. nos. 40 and ). Among various Algw, Kituta Bay (26 Aug,
P 3 mo. T8 In plankton, near Mbote (28 Sept. 1904 ; no, l(;.'n) Komba
: no. s

Bay (11 Oct, 1904 ; no. 135 ' Chawk i N
B 1o, 135), o ‘ aluki (15 Nov. $
e RERRE o A 3 ‘Il Uk (15 Nov, 1904 : no, 160), and

Malagarasi River (16 Jan. 1905 ; no. 611

Ao among tricularia, mouth of

OF THE THIRD TANGANYIKA EXPEDITION,

@ 210. Coccoxms Peptcvivs, Ehrenh. Dofus. p.o 11 W, Su Bt 1
p- 21, t. 3. fig. 31,
Tanganyika.—In plankton. off Niamkolo Tl (20 Julv, 1000 o v
and Kitata Bay (26 Aug. 1908 2 noc 810 I <hallow water, Moo (20 Sep
1904 : no. 114,

Family NAVICULACEZE.
Genus NAVICULY, Borw.

g 211. Navicrra (§ Nemiom) rropvers, W, S Bt Pharciope S0 1
fig. 144.—N. Iridis var. producta, Van Hewvel, Syuops. Priatc Belupo 104
t. 13. fig. 3.

Nyasa.—In swamp, Karonga (29 June, 1901 0 noo 320

a 212, Navievra (§ Ny Taveasvike, spon. (PL8. fig. 11

Cellula ut in visa aspeetu valvalari oblonga cum lateribos fevisame con
cavis, utroque polis cuneatis et apicibus obtusis platea axiali angusta, Tineis
approximatis binis utrobique inter marginem fateralem valvie unmmaguemgo
et axem centrali, platea centrali transverse dilatata (ellipticar: punetic valvae
densissimis et irregulariter ordinatis @ striis margines versus v o
in 10 p.

Long. valv. 76-98 g ¢ lat. 3410 4. :

Tanganyika.—In plankton, Kituta Bay (23 Nago 1900 noe @000 e
Mbete (28 Sept. 1904 1 no. 105), near Kalambo (3 Nove 19045 noc Eaband
near Baraka (24 Feb, 1905 no. 210),

Pfitzer founded the genus Neidivm in 1871 on the general arvangement ol
the cell-contents, and Cleve (18904) has pointed ont that the structure of the
valve is also sufficient to separate the species included in Neidiwon Trom

the rest of the naviculoid Diatoms. N, LTaugrapibo is on the whole nearest
to N. lmphigompls, Ehrenb., but in none of the specimens 1 examined wore
the punctae of the valves arranged in lines. There were a pair of aceessory
longitudinal lines, closely approximate, wnd vunning From pole o pole
between the central line and each margin of the valve.  These lines were
cituated rather nearer the outer margin than the median line, and they
Wl oaren wis

were vegularly hent inwards in the coneate poles. The
transversely elliptical and the punete were rather mor
immediate vicinity. The striations could only be observed botween the
margins of the valte and the accessory longitudinal lines. The area hetween
the Jatter and the sagittal axis (or raphe) was entively occupied by ieregulurly
scattered punetae,

213, Navievia (§ Divvoxess) gnuierics, Kitc, Bacill, (1848 p. 9%, ¢ 30,
fig. 53.—N. ovalis, W. Sm. Brit. Diat. i. p. 18, t. I8, fig. 153 a'?
.’l‘--ln plankton, Anchorage Bay (13 June, 1904 : no. )
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Tanganyika.—In plankton, near Sumbu (13 Oct. 1901 : no. 138) and_near
Kalambo (5 Nov. 1901 : no. 151).  Among various Alge scraped from the
inside of canoe (6 Jun. 1905 : no. 205).

¢ 214, Navievra Peevra, Katz. Baeill. (1844) p. 93 : Van Heurck, Synops.
Diat. Belg. p. 106, t. 13, fig=. 15, 16 2 Cleve, Synops. Navic. Diat. i. (1894)
. 131,
y Tanganyika.—In plankton, Kituta Bay (26 Aug. 1904; no. 81), near
Kalambo (5 Nov. 1904 : no. 154), near Kala (19 Nov. 1904 ; no. 170), off
Kirando (1 Dec. 1904 ; no. 175), and near Baraka (24 Feb. 19053
no. 240).

2 215, Navicura sMutioa, Ktz Le. t.3. fig. 32 5 Cleve, Synops. Navie. Diat.
i. (1894) p. 129, g
Forma valvis leviter tumidis ad medium utrobique.
Long. valv, 30-34 g : lat. ad med. 13-14 4.
Nyasa —In plankton, Anchorage Bay (i3 June, 1904 ; nos. 9 and 10).

@ 216, Navicrra Cructevra, ( W. Sm.) Donkin, Brit. Diatomacer, p. 44,t.6.
tig. 14z Clove, Synops. Navie. Diat. i. (1894) p. 139.—Stauroneis Crucicula,
W, Sm.,

Nyasa.—In plankton, Anchorage Bay (11 June, 1904 ; no. 5).

@ 217. NAVICULA BAMUSIENSIS, Grun, Diat. Franz-Jos.-land, p. 51 (1880) ;
Cleve, Synops, Navie. Diat. ii. (1895) p. 4.
Nyasa.—In plankton, Anchorage Bay (13 June, 1904 ; no. 9).
Tanganyika,—In plankton, off Kirando (1 Dec. 1904 ; no. 175).
This Diatom has previously been recorded only as a marine species, but is
rogarded by Van Heurck as a variety of N. minuscula, Grun., which is of
treshwator habit,

£ 218 Navievra (§ ANOMEONEIS) sPHEROPHORA, Ktz Bacill. 1844, p. 95,
o4 fig, 17,
Nyasa.—On shores of lake, Domira Bay (19 June, 1904 ; no. 17).

¢ 219 Navievea (§ Axomaoneis) exias, Kute, loe.; Van Heurck, Synops.
Diat. Belg. p. 101, t. 12, figs. 11, 12,
Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 34).

¢ 220, Navievia orvrrockrtiara, Awts Loet. 3. fig. 26 ; W, Sm. Brit. Diat.
P A3 81T, g, 155,
Tanganyika.—In swamp, Toa (10 Jan, 1903 : no. 208).

o 221 Navicvia xamosa, Ktz ¢, e, p. 91, t. 4, fig. 23,
Victoria Nyanza.—Iun plankton, near Bukoba (18 Apr. 1905 : no. 249).
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Tanganyika.—In plankton, Kituta Bay (26 Ang. 1900: no. 81), and
off Kirando (1 Dec. 1904 & no. 175).

# 222, NAVICULA RHYNCHOCEPHALA. Kwtz. Bl (1801) 1 30, fig. 35
Donkin, Brit. Diat. p. 38, t. 6. fig. 1.
Nyasa.—In plankton, Anchorage Bay (June 1901 : nos, & and 105,
Tanganyika.—In plankton. Kituta Bay (26 Aug. 1900 ; no. 81), near
Mbete (28 Bept. 1904 no. 105), and near Chamkaluki (153 Nov, 1904 |
no. 160).  In swamp, Toa (10 Jan. 1905 : no. 208). g

223. NAVICULA DISTINCTA, sp. n.

Minata : cellula ut in visa aspeetn valvulari late elliptica, polis rotundatis
vel subacute rotundatis ; striis validis, distinetis ot glabris, 8 in 10 g, radiatis,
in parte mediana striis brevibus 2 vel 3 cum striis multe longioribus
alternantibus.

Long. 20-24 4 : lat. 16-17 .

Tanganyika.—In plankton, near Kala (19 Nov. 1904 ; no. 170

This small species is distinet by reason of its broadly elliptical valves and
the conspicuous striations. There are in all 17 or 18 striations along ench
side of the valve, markedly radiating in disposition, and reaching closo up to
the sagittal line or raphe.  Twoor three of the median striations are relatively
short, extending only ahont halfway From the margin of the valve ta the
sagittal line. These short striations do not occur next each other, but altornate
with those of maximum length.  The striations appear to he pertoctly
smooth.

® 224, Navicura Gastrom, Kitz, Bacill, (1840 p. 9% 5 Donking, Brit, That
P 22, 6. 3. fig. 105 Vau Hewrvek, Synops. Diat. Bely, pe 8T, bR, figs, 25, 27

Nyasa.—In plankton, Anchorage Bay (June 1904 : nos. % and 100, On
rocks, Deep Bay (25 June, 1904 3 no. 26).

Tanganyika.—In plankton, Kitutu Bav (26 Aug. 19045 no. 81, near
Niamkolo (7 Sept. 1904 : no. 880, near Mbete (25 Sept. 1904 : no. 105
Lofu (6 Oct. 1904 5 no. 130), near Kala (19 Nov. 1904 5 no. 170), and wear
Kirando (1 Dec. 1904 ; no. 175).

From no. 175 some very large forms were obsorved @ length 61 u
lat. 28 u.

# 225, Navicvra picer"ALa, W, Sm. Brit, Diat, i, p. 87,017, fig. 157
Nyasa.—In swamp, Karonga (2 July, 1901 ; no, 33).
Tanganyika.—In rain-water pool on large rock near the shore, Utinta
(6 Dec. 1904 5 no. 156),

e 226. Navicvra (§ Pissvrania) isteesoers, W, S, Lo il p. 96 0 Cleve,
Synops. Navie. Dhat. ii. (13%3) p. 76.—N. bicapitata, Lagerst.  Pinnolaria

biceps, Gireg.
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The specimens observed had o rhomboidal central arca (=forma biceps) :
long, 60 gz dat, ad med. 13 g2 lat. apic. 85 p.
Nyasa.—In «hore-pools, Nkata Bay (23 June, 1901 1 no. 22).

e 220 Navievna (§ Possevaniy) sesonerra, Eheenb. s Ktz Bacill. p. 101
(I8A4) 2 W S, Brit, Diat, .19, tig. 1825 Van Hewrelk, Synops. Diat. Bely.
P T, b G figs, 10, 11,

Tanganyika.—In swamp, Toa (10 Jan, 1905 1 no. 208).

® 225 Navievra (§ Pissveaniay cinsa, (Ehreni) W Sm. Brit. Diat. i.
10, fig. 180,

Nyasa.—In shore-pools, Nkata Bay (23 June, 1904 2 no. 220, In swamp,
Kambwelagoon near Kavonga (27 June, 1901 1 no. 20).

Tanganyika.—In <wamp, Mrambi (27 Dece. 1904 2 nos, 195 and 196).  In

swamp, Tou (10 Jan, 1905 3 no. 208,

O 220, Navietia (8 Pissviania) ackosexiia, (HBréh.) Kitz. Baeill. (1844)
P 97,00 O fig. 25 W, Sm. Brit, Diat. t. 19, fig. 183,

Nyasa.—In swamp, Karonga (29 June, 1904 : no. 32, and 2 July, 1904 ;
no, i),

e 250, Navicvra (8 Pissveawis) Dacivees, Ehvenb., eo Van Hewrel, Synops.
Ihat, Bely. v, 5, fig. 1.
Tanganyika.—In swamp, Kituta (26 Aug. 1901 : no. 80,

e 201 Navicvea (8 Possvvania) virioes, Atz loet. 30, 6ig. 125 Van Henrck,
L e &5 fig. 5.
Victoria Nyanza.—In swampy pools, near Bukoba (20 Apr. 1905 : no, 251).

& 252, Navicvea (§ Possveania) carmiNavas, FEhrenh, in Abk. p. 19 (1840) 3
W Su. Brit, Dhat. i, 1, 19, fig. 166,
Victorin  Nyanza.—With the preceding  species, hut not so abundant

(no, 251).

Genus STAURONEIS, Ehrenb,
v 2880 Neavwoskis ascers, Fheeab, in Phys, Abl. Akad., Wiss, Berl, 1841
CIBARY, p. 422 5 Cleve, Synops. Navie. Diat. i, (1894) p. M7,
Nyasa.—In shore-pools, Nkata Bay (23 June, 1904 : no. 22).
Vietoria Nyanza.—In swampy pools, near Bukoba (20 Apr. 1905 ; no. 251).

Genus SCHIZOSTAURON, Grua,

Somzostavroy  Cricievra, Grun. in Cleve, New or little-known
Phat. po 16 CISS1) —Stanroneis  Crucicula, Cleve, Sunops. Navie. Diat, i.
(1804) 1. 101

OF THE THIRD TANGANYIKA EXPEDITION, 153

Large forms : long., 42-65 g3 lat. 95150 g ¢ latoapic, 32080 Vil
blong or oblong-lanceolate, with rostrate apices. (1L 8 iz 120

Tanganyika.— Plankton, Kituta Bay (26 Aug. 1904 0 oo 81, Kowba B
(11 Oct. 1904 : no. 135), and near Kirando (1 Dec, 1001 0 no, 1700,

The bifid stauros and the longitudinal <epta (or diaphragm< i the apieal
parts of the valves are the distingmishing features between thic genne and
Stauroneis.  The specimens observed were all obtained from the fine surbaes
plankton, and they reached almost twice the <ize of any previondy recorded
examples.  The strize were very fine, abont 25 or 25 in 10 4

Genus VANHEURCKIEN, Bk
K 235, VANHEURCKIA RHOMBOIDES, ( Ehrenby Breélo Monogr. po b (180
Van Heurck, Synops. Diat. Belg. p. 112,017 figs. 1, 2 Navienks vhomboides,
Ehrenb. : W. Sm. Brit. Diat. i. p. 46, t, 16, fig. 1200 Frostulia thombaoide
De Toni.
Victoria Nyanza.—In swampy pools, near Bukoba (20 Apr, 1905 na, 201

¢ Var. saxoNica, (Rabenh.) ;. N. West —Frustulia saxonien, Rabenk Navi
cula crassinervia, Bréh. in W. Sm. Brit. Diat,io po VT, 0080 tig, 201
Tanganyika.—In swamp, Mbete (28 Sept, 1001 : no. 108),
Victoria Nyanza.—In <wampy pool, near Bukola (200 Apr, 1905 0 no 618

@ 236, VANHEURCKIA vUrGaris, ( The) Van Hewrel, Synops. Dot Bielts ¢
pe 112, t. 17, fig. 6.—Colletonema vulgaris, 7ho.

Tanganyika.—In plankton, Lofu River (5 Octo 1000 0 o, 120).

Genus GYROSTGN A, Mo

® 237. GYROSIGMA ATTENUATUM, (Kut:.) Cleve, Synops. Navie, Dhat i, (1801
p. 114.—Pleurosigma attenuntum, W, S Brite Diak, Qo pe 68,0 22 fig, 2

Tanganyika.—In plankton, near Kassanga (18 Novo 10040 noc 130, nea
Kala (19 Nov. 1904 ; no. 170), near Maswa (18 Jun, 1905 0 wo 2110, an
near Baraka (24 Feli, 1905 ; no. 210).

The specimens observed were all considerably  shorter  than s wenn
in this species.  The apices of the valves were not quite <o attenuated o
European examples,

@ 288, GYROsIGMA  NopIFERCM, (G Pleurosigma nodiferom, £,
Avet. Diat. p- 59. P -\'lu-nm-ri, W, S, var, nodifern, Vau Hove Ny
Diat. Belg. (1885) p. 118, t. 21 tig. 132 Cleve, Symope. Navie, Diat i (1854
p. 117,

Long. 152 p s lat. 17 p.

Tanganyika.— In planktou, near Kala (19 Nov. 1904 ; no. 170

The general form of this Species and the curions clonz contra
nodule appear to we to s .'uiv- distinetiv
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ionus EPITHEMIA, B
A, (Ehrend.) Kitz, Baeill. (Il“)pﬂ.l.&h.lh
i (1861) p. 62

Anchorage Bay (June lm;m’-ﬂ 0 In
o (29 June, 1901 : no, 32), Sn-" lake margin, Domira
L 1904 ¢ no. 570,

m,—hphnhw,nur Bukoba (21 Apr. 1905 ¢ no, 252)
yika.—In plankton, near Mbete (23 Sept. 190 no. 105) and near
Kala (19 Nov. 1904 1 no. 170). Among Lteicutaria, month of &w
River (16 Jan. 1905 : no. 611).

Genus RHOPALODIA, 0 Ml
¥ 256, Ruoraronin aion, (Nt O, Mall. in Eval. Bot. Jahvb, xxii. ( 1895)
p- 63.—Epithemia gibba, Kotz Bacill, (1500 po 35, 6 b fig, 22 0 W S,
Brit. Diat. p. 15, t. 1. fig. 13 )
Tanganyika.—In swampy pond, Menmbi (27 Dee, 19013 noo 181

Var. vENTRICOSA, (Katz) O Miall —Epithemia ventricos, Ktz y
¥ Nyasa.—Swampy lake margin, Domira Bay (19 June, 1900 5 no, 500
« Victoria Nyanza.— In plankton, near Bukoba (21 June, 1905 ¢ no, 2520 I
sheltered bay, near Entebbe (1 May, 1905 1 no, 620),
—In plankton, Kituta Bay (27 Nug. 1900 0 no. 825 and newr
B s Dt p. 76, 4 1. “Sumba (13 Oct. 1901 : no. 135).

#2570 RHOPALODIA GIBBERULA, ( Ehrenbi)y OO Mallo Locxooovie (1000 e 160,

. 1904 1 o, 134). Among Alge seraped —Epithemin gibberula, Katz. Bacill, (1541) ¢, 30, fig, 3.
h(ﬂ Jan, 1905 ¢ no. 217). Nyasa.—Among Algae in shallow water, Anchoruge Bay (15 June, 1904
3 Cleve, Synaps. 2 Navie. Diat, i. (1884) p. 173.— - | no. 12).  On rocks, Nkata Bay (23 June, 1900 noo 200 In swamp,
“-. Atlas, . 71 fig. 21 ‘ ‘Karonga (2 July, 1904 1 no. 33).
M7 near Bukola (21 Apr. 1903 3 no. 252). Tanganyika.—Among floating Alge, Kituta Bay (26 Nog. 1900 0 po 700
o 258, Ruoraronia miwuoisvonses, O, Mall 1o, po 167,

Genus ‘uﬂlolnh:l?;::"- acill, (1844) p. 107, Nyasa.—In the plankton, Anchorage Bay (14 June, 1900 no 105 T
A OVALAS, AN.. Nymeps, o1 swamp, Kota Kota (20 June, 19045 no. 151 On rocks, Doep Bay (25 June,
3 Rabowk, 11, Earop. Al i (1864) p. 91, In swamp, 1900 : no. 26).  In swamp, Karonga (290 June, 1904 5 no, 52), In e rapings

shore, Domira Bay (1% dune, 19043 o, 19). from off hottom of s.s. * Guendolen * at anchor . end of luke (15 June, |'il)l

E haly, 1904 3 s, 3 and 31, Pt ) no, 577).
Hhete (25 Sept. 1904 3 no. 103), Kow! y : o p
e .p:u‘:l:u:-;'l |:.l-|(l" \I..\ 1904 1 no. 170), off Kirando Victoria Nyanza.—In nl:uk:m, near Pll:-,:hul.‘l. Apr. 1905 5 v, '.'...,. In
10 Ot I me, L0, .I i (3¢ Fe, 1903 1 we. 240). i swampy pool, near Bukoba (20 Apr. 1905 0 oo 617 Ay Ubeiculuria,
(l‘bmkﬁkl-‘bl.nn- near 2 near Entebbe (1 ‘-" 1903 : no. 620).

COFF AP, { Nar Aotz Bacill, (I844) 108 3 Clere, m—ll Ml‘- off Niwwkolo Island (29 July, 1900 | po. W),
i ¢ I M‘l; % (1095) . 130 Floating in Kituta Bay (26 Aug. 1900 5 no. 7900 O reekos, Mhete (29 Sope

: W”""_:':.. Lo, Kb By (11 Oct. 1907 3 mo, 133). © 1908 ; me. 114).  In plankton, near Kala (15 Nov. 1904 5 no, 1707,

‘ LINN, JOUEN ==BOTANY, VOL, SAXVIHL o




C OF THE THIND TANGANYIKA EXPERITION, )

h Nirzscmia AMeninis, Grwn, in Wicn, Vorkandl, (1882) po 3701 Vaw
 Heurck, Synope. Diat. Bely. (1883) p. 181, 1. 68, fige. 1517,

Cellule lanceolata cum punct. carin, 7 in 10 0l 05 0 0 lat 10

Nyasa.—Abundant in serapings off hottom of < Guendolon ¢ wnehor
8. end of lake (15 June, 1904 ¢ no. 5771,

Bl * 266. Nirzscma LISEARES, W Sm. Brit. Diat. i, Peoa0 b R g 1I0,
= Var, tENUIS, Grun—N. tenuis, I, S,
- Nyasa.—In swamp, Kota Kota (20 dJune, (000 no. 185),
~ Tanganyika.—1In swamp, Mrumbi (27 Doc 1901 0 no. 106,
€ 267, Nimzsemia Panea, (Kt W, Su i po S0 Syneden Palea, Ntz
¥ 9 -
Bacill, (1844) t. 3. fig. 27, 1. . fig. .
i Nyasa.—In swamp, Kota Kota (20 June, 10000 no 18}, On rocks,
“ «. near Entebbe (1 May, 1905; no. 620). : Nkata Bay (24 June, 1904 1 no. 2300 In cwvamp, Karongn (2 Jﬁy. 190 ¢
Mm yellow-brown, matted masses Victoria Nyanza.—In plankton, near Bukoba (21 Ape. 1906 ¢ po. 252 :
y )1‘ the lake shore, Karonga, Nyasa. Tanganyika.—On rocks, Niamkolo Harbour (¢ Sept 1004 ; no, 80 b, |
: L R plab&ton, near Mhete (28 Sept. 1904 noo 1085 In swamp, Toa (10 Jun,
: 1905 1 no. 208), ,
m NITZSCHIACEZE. * Var, vemins, Vau Mok,
NITZSCHIA, Hass. ; em. Grunow. i Victoria Nyanza.—On rock«, Bukoba (17 Apr. 1905« 0. 208),
EYBLAONELLA, Hantzsch, in Rabend. Alg. no. 980 (1860). & Var, teNviwosties, Vao Howrek,
(tirun) Van Hewrck—N, littoralis, (run. . ; Tanganyika.—In swamp, Toa (10 Jan, 1905 ¢ po0 208,
. plankton, near Niamkolo (7 S’l*' 1904 ; no. 88). “268. Nrvzsomia Nyassessts, O Mall, i Eugl, B, Jabeh, xxsvi, (1905)
N @ °
. all. in Enal, " 3 i, (1905 p YT 82 ﬁgﬂ. 3-0
“ul.uclmm. O Mall. in Engl. Bot. Jahrh. xxxvi. (1903) Long. 380-130 4 ¢ lat. ad med. (aspect. valv,) 52 . (PL 4, fign 7-9,)
; : g > s steil Nyasa.—In plank off Vaham! Point (21 June, 1900 5 wo 200wl
- ! T‘(rmlm '“’D:t'!’ and i(a))i.u hii off Karonga (1 July, 1901 : no. 300 Ao in swamp, Kaombwelagoon near
Ry Anchorage Bay (June 1504 ; nos. Karonga (27 June, 1901 : no, 20).
: ) =) Grex. in € Grun, Aret. Diat. Tanganyika.—In plankton, Niamkolo (July and Nug, 1904 ;o 306, 09,
Bl Wammrata, “:,';"_ R e - G . and 52), Kituta Bay (Aug. 19045 nos. 77 amd 51, near Mbete (25 Nept.
N” , s s 1904 5 nos. 105 and 109), Komba Bay (11 Oct, 1900 no, 135), Vs Harhoue
@ Vg wemia, Hawtosc, d (29 Oct, 1901 ; no. 150), near Kalambo (5 Nov, 1900 ¢ no, 150), nenr Ko
Tanganyika.—In plankton, near Samba (13 Oct, 1904 5 no, 138), 5 (1 Dee. 1904 5 no. 175), Utinta (3 Dee. 1904 ; no. 181), and menr Maswi
. - » > (14 Jan, 1903 5 no. 211). Also in Mtondwe l’hy.amz\l“nn,ndlp-
¢ 2064, Nivmsomta vomools, Grw Lo, o 97 5 Vaw Hourck, Syaops. Diat. shells (2 Sept. 1904 ; no. 83),
Bielp. (1883) t. 69, fig. 10 L This Diatom eceurred in prodigious quantity in the plankion of Tanganyike,
l“"lu-'ﬂil‘*"‘":‘_":"m" more especially from July to September Lam somewhat doabaful regarding
plankton, off .\l:-hill Island (24 July, 1904 ; no. 36) its exact identificution, as it wems 10 we 1o rewmble o clasely the slender
 and wear (19 Nov, 1904 ; no. 170), and elongated species of Synedra, 1t undoubtedly agrees with Miller's
w?
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Long. 6062 g2 lat, max. 18 2 lat. min, 16 .

Tanganyika.—In plankton, Komba Bay (11 Oct. 1901 : no. 135) and near
Kaula (19 Nov. 1901 : no. 170).

Compare with 8. linearis, W, Sm., and 8. constricta, Ehren'.
@ 20K Bumieana Tascasvika, sp.n. (PL 8. fig. 6.)

Ao paurva ¢ cellula ut in visa aspectu valvalari elliptico-oblonga, marginibus
lnteralibos in parte mediana subparallelis, polis subconicis ad extremo leviter
rotundatis ; prendorhaphide recta et distineta : costis validis paucis 2-2} in
10 (1208 in margine laterali unoquoque), subbrevibus, iis in medio
trunsversis, iis ad polos radiatis @ alis intra et juxta margines laterales : valvis
inter costos dense et valde punctata : cellula ut in visa aspectu cingulato
oblongo-rectangularis, angulis rotundatis.

Long. 8188 p; lat, 30-22 pu.

Tanganyika.—In plankion, Kituta Bay (25 Aug. 1904; no. 77), near
Mbote (28 Rept. 1904 5 no. 105), and near Kala (19 Nov. 1904 5 no. 170).

This species was not uncommon in the above plankton collections. The
costwe are relatively few, although occasionally slightly irregular in their
wrenngement ; and they are also short, only extending about half the distance
from the margin of the valve to the sagittal axis (pseudoraphe).  The ale as
soon in the valve-view are marginal or just within the margin. The entire
valve hetween the coste and right up to the pseudoraphe is strongly punctate.
There is no hyaline area on each side of the pseudoraphe.

The ontward form of the valve, the few and remote costa, and the strong
punctulations are features which sepurate 8. Zanganyila from any other
wpocies,

4 270, SumiRELLA STRIATCLA, Twrp. in Dict. Se. Nat. li. p. 508 (Suariraya) ;
Kote, Bacill. (1844) p. 62, 8. 7. fig. 6 : Schmide, Atlas Diat. t. 24. figs. 17 & 20,

Long, 120 i ; lat, 82 u.

Tanganyika.—Iu plankton, near Maswa (11 Jan. 1905 : no. 211) and near
Baraka (24 Feb, 19053 no. 240).

This interesting spocies is mostly marine and submarine in habit.

-~

Genus CYMATOPLEURA, W, Si,

1 280, Ovmarorieura Souea, W, Sm, in Awn, Mag. Nat. Hist. ser, 2, vii.
CISOL) p A2 s Bie, Dt 6, p. 36, 1 10, fig, 78, —Surirella Solea, Kitz, Bacill.
M . 60, 1 38, fig, 61,

o Nyasa.~In plankton, Anchorage Bay (13.June, 1004 ;: no. 9) and off
Karongo (1 July, 1904 ; no. 30),

Victoria Nyansa.—Among teicularia, near Entebbe (1 May, 19035 ;
ne, G20), N
~In plankton, Kituta Bay (26 Aug. 1901 : no. 81), Komba
Ty (10 Ot 1904 3 mo, 133), near Kirando (1 Doc. 1904 ; no. 173), and near
Nédauvie (7 Pel 1905 ; no. 227).

OF THE THIRD TANCANYIRA EXPEDITION

©  Forma cellulis eurtis, polis mucronatis, ad formam apiwiahm = Coagireee
W. Sm.) accedens, ]
Tanganyika.— In plankton, near Kals (19 Nov. 1904 ¢ no. 1) ‘
¢ Var.tatmicers, (), Mall, in Enal, Bot. Jahvb, xxxiv 1900 p 22 oum Ng
f"l‘.—ln plankton, Anchorage Bay (11 June, 1904 0 ne 1)

o 281 CYMATOPLEURA NYANS ¥, sp. 1o (PL 8. fig 8D . S
€. magna et insignis : collula ut in vica aspeetn valvalari in parte nl- -
angusta et subcylindriea, in partibne apiealibns !:d-h-lm'\nn- anbeirenlar , l'
polis submamillatis ; costis ad margines laterales T in 10 g1 eollule b in
visa aspectu eingulato ut in €. Soleo. | .
Long. 189=195 g lat. in med. 20 4. lat. max, (part. polar ; g \\ e
Victoria Nyanza.— Not uncommon in the plankton, near Bukoba CApr
nos. 249 and 252).
This species is distinet from ¢ .
shaped valves. The median part of th.a valve i« r
polar portions are almost cireular in outline.

W

Solea by reason of its curions dumbhell
‘ datiygly narrow, el the

(laes MYXOPHYCEZE.
Order HORMOGONFLE, ‘.’“i
L)
Family STIGONEMACEZXE.
Genus NOSTOCHOPSES, Woad
282, Nostocnorsis GOETZEL Sehuidle, in Bot. Centralbl, Ixxsi ”‘fm“
P 417.—Myxoderma Goetzei, Schmidle, in Engl. Bot, Jaheb, sxx, (100%)
L 240, 1. 4 figs, 2,0 .
: l'm.:s. fil. prim. (eell. torulos,) 4= 1 eriss. ram (eoll, evlindr) &0 0
erass. heteroeyst. 35-6:0 p. .
Nyasa.—Taken in <hrimp-net in alout

no‘T:x:)l'nhnh oceurred in free-floating gelatinous masses of irvogular outline

- i jona ol the primary
i dinmeter of several enis.  The main portions 4
ﬂr:::::ﬁ l't'r‘:ml:;;v .:)I less torulose, and the cells wers of ".', variahle
lhpﬁ The lateral hranches consisted of eylindrical colls, 244 times I'umglul:
the di meter, with slight constrictions hetween them.  The wpical e
“::Tl:::\' m:l:t; 'ﬂ: heteroeysts were invariably lateral, ;-“':'.“':
o N v . 4 e
o isting of one to three roumded eells, ach b
: ‘:;‘:;:'l :‘:lh:-nl-:lr“:‘lﬂmw“nl the primary cells, from which it originally
a
Aro~e I l-u-ml wlgln‘ﬂl
'l\:.‘. “::ﬂh collected by Dr. Cunnington u.rml very well :ul-
&\-&llo":‘:lnﬂip!hu anel figures, the plants he examined heing collectod in
the vicinity of Nyasa in 185

1 Foet of water (15 June, 1904
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”;mm. Born. & Flah, in Aun, Sei, Nat, T sov,, Hot,
uis: crass. trich, 4-5 @1 ernss, heteroeyst, 58 g long. por.
spor. 10 .
Utrienlaria, Domira Bay (19 June, 1900 5 no 5700
filaments are rigid and straight, and except for being o teitle thinne
agreo in every particular with the deseription of 1 ophoion i similur in
~ size to . baltica, J. Schmidt, but the trichomes of the latter are strongly
~ flexuose and cireinate, and the spores are relatively Jarger.

204, ANapasa spe ad Lo balticwn, J. Schmidt, aecedens ; trichomatib
valde floxuoso-circinatis ; cellulis globosis, diam, 335 @ ¢ sporis non vidis.
Nyasa.—In plankton, Anchorage Bay (13 June, 1904 5 no, )

.

Genus NODULARIA, Mertons.

203, me‘g.nu.\ SPILEROCAREN, Bova, & Flah, | e, (1888) p. 245,
Crass. trich. 6 u.
1 no. 170), 3 : Tanganyika.—Un surface of swamp, Toa (10 Jan. 1905 ¢ oo, 208,
L exaolly lineal 296, NODULARIA TENG 15, sp 11,
N, filis tenuibus, brevibus et rigidis, uteoque fine panllo attenuatic ot
. (Katz) Born Fiah, i S colluls acute conica terminatis ; vaging tenerrima, hyaling ot dithucate, vix
: ‘ w lis ‘:. ,A.:‘:‘. - hE conspicun ; cellulis ante divisionem diametrn wpuilobis, rotundo-quadratis |
"g sporis -ﬂaﬁ b : ] hoterocystis late ellipsoideis o sporis . N
g*' S Karongs (27 lone, 1904 ; no. 29). Crass. trich. 3-3'8 4 ; crass. heteroeyst. 50-6 u ; long. hatesocyst. 1u
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 Subfam. Lysanve
i, Favkow, in Bull. Bussey Dost, (1873) p. 33 ¢
. 1. figg. L—Tynghya Wollei, Furkow (1870,
trich. 2742 p
1o off Niamkolo Isdand (20 July, 1901+ no. 30,
+ no 133), and near Sambu (B3 Gt 1004

rass. B, G0-80 p : erss, trich, 42-50 4.
and dredged, Komba Bay (10 Oct, 1904 5w 13

. ToMASISIANUM, ( Naez) Bova. in Bull, Soe. Bot, France,
i ] e 153 in obs, ¢ Gomanty L pe O

' : - ot erass, trich, 15217 p
With the preceding species (no. 130,

= Genus LYNGEY A, €0 g
B0 Lysaeva eereans, Mot in Nune Seie Nat, siv. &, Hot. i,
: (18103 p. 2005 Gomont, L. po 11 1o fig, L
: Crass, il 9:5-1012 g 5 erass, trich, T-08 p. g
; Tanganyika.—On shells, dredged in about 10 Bahows, Pemba (28 Nov.

1901 5 no, 171,

Gomout, L. e. p. 143, 1. 3. tig. 17— Oseillatoria turfosa, Carm (1801
Crass, file 8 2 ervass, trich. 6 4

’ ‘ orn - Tanganyika.— (' racks in shallow water, Mbete (29 Sept. 1908 § po. 111}
—*- : ‘m"“m g Mo, (1849) p. 320 306, Lyxanya veRsicoror, ( Wartu,) Gomont, L e, e 147, & b figs. 4, 5
o S, Nat, T° sor, Bt v, (1892) p, 301, 1. 6. figs. $-12. Crass, fil, 3813 o ; erass. trich. 28-33 .
‘ P o g ' m-q(hmln.sbb Bay (23 June, 1904 now 23), Amengst virious
inw few fathoms, Niawkolo Harbour (4 Aug. Al'-mpdlm-iuumnlu.'llw«n-wu'uu-bvl.v-ld_hb

(15 June, 1901 : no. 5770

305, Lysarya Masressiasa, Meweghini, Consp. Voo Fugan, (A887) p. V0

%




twisted it
curved, and vers rarely they weee
. 1 g "." ditfored from L. Lagievherms,
i the slightly longer cells, and i some of them the apical ool
Iy narrowed and faintly capitate as in £ Nypoewr, Schmidle.
ints observed under L. bipunctata, Lomm., muinly owing to
the cells. They appear to me fo combine the charactors of
imity L. lipunctati, and L. Nyaswr, three Lynghyas which would
be better regarded as constituting one apevies with wellomarked
and with filaments which frequently become twisted into o lax spiral
larly was the finding of narrowed and faintly capitat
colls in the spirally twisted forms, Precisely the same phant v
. from stones in a swamp as ocenrred in the plankton,

§
:

. LYNGRYA PERELEGANS, Lemm, in Abh, Nat, Ver. Bremen, wvi, (IR0
% 5 aviii, (1904) po 155 11 figs, 5 LR
BoL. | cell, 1'5=18 p.

%3[, V‘I_,- ey —In plankton, Niamkolo (Avg 1900 5 nos, 30 amd 525wl
sy * pear Kala (19 Nov. 1904 : no. 170). .
“:"‘JL' 313, LYNGBYA LIMNETION, Lemm. i ot Centralb, bxxvi, (1898) po 1005
i Forschungsh. Biol. Stat. Plan, x. (1903) p. 131.

" ; Tanganyika.—In plankton off Niumkelo Island (20 July, 190 1 ne, 360,

Genus PHORMIDEU M, Awrs

314, PHORMIDIUN FOVEGLARU, (Mont) fiomnt, i Nuw, Sei, Nat, T° siv,,
Bot. xvi. (1892) p. 164, t. 4. fig. 16,

Crass, trich, 14=18 .

lpipbyt'u-’on Plectonema Wallei, Komba Bay (10 Ot s

no. 134).  On rocks, among Zymgbyt Martensiana and L. eevvicolor, Mbeto
(29 Sept. 1904 5 no. 114).  On rocks dredged in 2 or 3 futhoms, Ninmkolo
Harbour (7 Sept. 1904 5 no. 87).

The varied habit of this species is worthy of comment,

3 b x, (1903) p 152, 215, Prossnpivs veNvE, (Mewegh.) Gomont, L e po 169, t 4. figs. 2525,
o dong, oell, 33000 stones, shores of h.uk- Niamkolo (1 Aug. 1904 ; no. e
wear Mtangals (22 June, 1904 3 no. 20), and off In swamp, Kituta (23 Aug. 1904 w0 32, Near Kala, both in the plankion




1904 3 no, 114).

Hﬁp&rm: o, G18).
Menegh. Consp. Al Fugan. (1837) p.
aronga (2 July, 1904 5 no. 4).
sevEswin, Gree, Bl Edink, p. 305 (1820), Gomon,
ml’l Wh. Kae:, ""F. Glerm, (I800)

, W. & G S West, in Journ, Koy, Mice. Soc. ser. 2,
63, t. 4. fig. 58,
3
kL Among tricularia, mouth of Malagurnsi River (16 Jun.
19053 no. 611 : '

' 7_ 327, OSCILLATORIA TANGANYIK X, sp. n.  (PL 9. fig 0

0. trichomatibus solitariis natantibus et pelagiis, olongatis, olivaceo
viridibus, reetis vel subrectis, apicem  versus longe attenuatis, apicibios
curvatis vel interdum recurvatis, rotundatis vel rotundo-trancatio, inter
cellulas constrictis 3 cellulis subquadratis vol plermmoue leviter hrevioribng,
apicem versus ad duplo longioribus : cytoplasmate minnte granoloe o
interdum granulis maguis subrefringentibus (g, ) paneis faroti 5 collulae
apicali pleramque valde curvata, nunquam capitata, extremitati cotundat vl
subtruncata ; ealyptra nulla.

Crass. trich. 10-12 p; erass. apie. trich. 6 g long, eell. 6=10 4 long,
cell, apical. 11-13 4.

Tanganyika.—In plankton, near Kirando (1 Dec. 1908 5 no. 175) vt near
Baraka (24 Feb. 1903 ; no. 240).

This interesting Oscillatoria most newrly approaches 01, wbssliforn is, Kintz..

LINN. JOURN.—BOUTANY, VOL. XAXVML ~
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w species which occurs on maritime rocks abont the tide-limits. Tt i, how=
evers distinguished by ite thicker and much straighter trichomes, by the
conepienons constrictions between the eells, and by its free-floating habit.
O Lo isow vemarkable species and has ludollmdlv a closer affinity
with O sbulizormis than with any other known species of the genns.  So
aaribing e this resemblance, and <o different is O, Tanganyile from other
species of e gonus, that one fecls justified in suggesting that these two species
fove i common oviging O, T angilo having acquired certain distinetive -
ehinracters as u resalt of its nd-pumm 10 pelagic existence, i A

AR Ovcnearona senuiey s, Schmidle, in Engl, Bot. Iclarb xxx. (1902)
peo2AR 04 g, T ’ %
Forma m-jnr erass, trich, 10-105 g, LR -
Tanganyika. — In swamp, Mbete (28 Rept, 1901 1 no. 108). ¢ |
The specimens Trom Tanganyika are in perfect agreement with Schmidle’s
spocies oxeept Tor the thickness,  The trichomes are straight, with un-
witenuated and Bluntly rounded rxtrnniﬁeo. and the eells are exceedingly
“hort, The transverse coll-walls are bent as in speci of . subbreris
which T have vecorded from Barbados in the West Indies (vide Journ. Bot.
sl (1904 . 202), <ome of them being concave and some convex to the
of the trichome,  The dark disc-shaped masses of intercellular () sub
ocenr at irregular intervals along the length of the trichome,

A2 Oscrearoria vorsosa, Bory, Dict. CL Hist, Nat. xii.
Gomont, in Aon, Sei. Nat, T sév,, Bot, xv. (lﬂﬂ’)pmhfu
Crass, trich, 442 u,

Tanganyika. .
no, 171), =y

A0 ORCILATORIA CORTIANA, m&«. )
7. fig 17,
Crass, trich, T-75 .

s U
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g diag sideration the limits of variation for the species :—
Trichomata robusta et solitaria, inter alzas varias sparsas, curta, in spiram laxam ve]
laxiusculam plus minusve subregulariter dizwetro 8816 u contorta : anfractibus 9:5-11
inter se distantibus: apicibus trichomatis obtusis vel rotundato-obtusis; cytopl
wrugi leo et h », cum granulis minutis sparsis,  Crass. trich, 8-5 p.

Geogr. distribution —Central Africa : Ceylon : Java.

The following di is takes into

tamily RIVULARIACEZE.

Genus CALOTHRIX, Ag.

334, Cavorumix JULIANA, (Menvgh.) Bora. o Flah. in Ann. Sei. Nat.
7° sér., Bot. iii. (1886) p. 348,

Crass, fil. 10-12 u (ad 16 ) : crass, trich. ad bas, 7-9-3 p.

Nyasa.—In scrapings from bottom of ~.s. * Guendolen ? at anchor S, end of
lake (135 June, 1904 : no. 577).

335, Cavoramix evienyrics, W, & . S. West, in Journ. Bot. xxxv.
(1897) p. 240.

Crass, fil. ad bas. 4°5-9 @ crass, trich. ad bas. 2:8=58 e

Nyasa.—On Cladoplora, Anchorage Bay (no. 11).

Tanganyika.—On ladoplora seraped from the bottom of D, Cunnington’s
dau (24 Jan. 1905 : no. 216). T

336, CALOTHRIX BREVIssIMA. sp. n. (PL 10. fio. 8.)
. filis minutis et epiphytici

culmis vetustis pelagiis affixis, gregariis et

brevissimis, longitadine toto 53-0
9 gitadine toto 53-94 u, non vel levissime attenuatis ; vagina

a et achroa : trichomatibus pallide

firma, arcta, prene eylindrica, tenui.

olivaceo-viridibus, brevissimis, longitudine toto 302 . Vix attenuatis, api

; S e 2t E atis, apice

rotundato 1 eellulis inferioribus  dinmetro subiquilongis vel | ‘ '[
S ; e i gis vel  brevioribus,

superioribus - diametro daplo brevioribus, minute

anulatis ; heterocystis

basilaribus singulis (vare bini i
asila s rare hinis) rot ato=hemisphs i &
el wh ; l*." HH‘_II o-hemisphiericis vel subglobosis,
rass. fil 5-7 g3 crass, trich, 3825 4 i
Victoria Nyanza.—In the plankion. attached to decaving shreds of vegetable
matter (probably old leaves and” plant-stems), near B |7F|' ~). ¥ td 't
g, s e sukoba (21 Apr. 1906 ;
This minute species occurred ol
s s occurred clustered r s . .
e ; .l ed clustere 1 round fragments of decaving stems
and leaves which had collec in the tow-net. [t j ] H
Z s 0

e : , B 2 : sterized by its
extreme shortness, and is distinguished from all othep species of the g lll; by
species of the genus by

the absence of any appreci i
any appreciable attenuation The s} 3

L - ety Bhp ) . sheaths are firm and
colourless, almost cylindrical, with open extremities, and they fit the tricl ;
e ok ¢ % ey fit the trichomes
very closely. The trichomes are rounded at both extremit ‘ith tl
faintest indication of R
shorter than their lo

”.““”,"f,"” I”.”":"I‘ ”f" Apexsand the eells are much
,Ih. I'here 1s a \\‘-1]-1{““"(." b

wal heteroeyst of a

T T A AR
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rounded-hemispherical shape, and sometimes a second heterocyst is developed
after the trichome has shifted a short distance from the base of the sheath.
Forma angustior et longior.
Crass, fil. ad bas. 455 p 1 erass, trich. 34=37 u; long. toto fil. usque
130 .
Tanganyika.—Epiphytic on ladophore inconspicua, clothing some of the
young branches very thickly, in a few fathoms of water, Niamkolo.

337. CALOTHRIX PARIETINA, (Aitz.) Thur. in Aun. Sei. Nat. 6" sév. Bot. i
(1875) p. 381 : Born. & Elah. . e. T° sér. Bot. iii, (1886) p. 366,

Crass, fil. ad bas. 13:5=19 w; crass. trich. 7:5-95 p.

Victoria Nyanza.—On rocks just below the water-level, Bukoba (17 Apr.
1905 : no. 248). This form approaches a species of Tolypothri.v.

338. Cavorarix Bravsu, Born. §& Flah. 1. . (1886) p. 368,

Crass, fil. ad bas. 7-10p ss, trich, 5

Tanganyika.—Among {tricularia and other water-weeds in shallow water,
mouth of Malagarasi River (16 Jan. 1905 : no. 611).

Forma filis ad basin subrectis.

Crass. fil. ad bas. 6-9 g 3 erass. trich, 4564 .

Nyasa.—On rocks below level of water, Nkata Bay (23 June, 1904 3
no. 23). -

339, CALOTHRIX CARTILAGINEA, sp.n. ('L 10. fig. 7.)
(. strato compucto late expanso, cartilagineo, atro-viridi vel sordide wrugi-
o3 filis densissime confertis, curvato-

noso, lignis vetustis affixo, 1 mm. cr
flexuosis, imbricatis, plerumque curtis, ad basin leviter bulboso-inflatis ;
vagina arcta et firma, hyalina, swepe vix conspicua 3 trichomatibus brevibus,
in pilum brevem attenuatis, inter cellulas constrietis 3 cellulis inferioribus
diametro paullo brevioribus (rare triplo brevioribus disciformibus), plerumque
torulosis, superioribus tam longis quam latis vel diametro nsque duplo longi-
oribus, cellula basali parva, cellula apicali subconica ; heterocystis nullis,

Crass. fil. ad bas. 5-10 g ; erass. trich. ad bas. 4:5=9 u 3 hormogoneis toru-
losis usque 50 p longis.

Tanganyika.—Scraped from the inside of a canoe (6 Jan. 1905 : no. 205).

The trichomes of this species are rather <hort and somewhat variable in
character.  There are no heterocysts and the basal cell is generally consider-
ably smaller than the cells just above it, a slight bulbous swelling being o
general feature of the base of the trichome. The basal cells are shorter than

their length, but in the upper parts of the trichome the cellsare mostly longer
1 cell containg one or more promi-

than broad. TIn some of the trichomes ex
nent granules of large size, and oceasionally in some of the thinner trichomes

the basal region does not appear to be septate.
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Calothrix eartilaginea should be compared with C. balearica, Born, &
and C. juliana, Born. & Flah. From the former it is distinguished by the
swollen bases of its trichomes, which ure never decumbent, and by the much
thinner sheath with no trace of lamellation. The cells are also considerab]:
Jonger.  ¥rom C. juliana it differs in its thinner stratum of darker colour. it{
narrower, much shorter, and more flexuose trichomes, and its longer eelig.,

Genus RIVULARIA, (ftoth) Ag.: em. Thur.

340, Riveramia pura, Roth, Neuw. Beitr. p. 27 2 Flah
: WVULARIA DURA, Roth, Ne. . p. 273 (1802) ; B
in Ann. Sei. Nat. 7 sér., Bot. iv. (1586) p. 347, ) .
Forma : crass. trich. 55-7 4 ; crass. heterocyst. 556 .
Tanganyika.—Attached to floating decayed stes fu Ri
Sryemirey o floating decayed stems, Lofu River (5 Oct.

341, Rivenaria GLosicers, sp. n. (Pl 10. fig. 6.)

. _lhullo parvo, submolle, 1'5-3 mm. lato. calce non indurato, hemi
sphierico-globoso, caulibus vetustis affixo : filic confertis pressio . f:;'l]l-
W . o s . . i § s
w“: dentibus : vaginis hyalinis et amplis, vix conspicuis ; trichomatibus inbe:
f-vr u!ux'couxtr.lctw, apice in pilum sublongum attenuatis ; cellulis cylindricis
:n «~'r‘10r.|lhus diametro 14-4-plo longioribus, superioribus similibus vel duplo
:ruu]).n zux-,l cum granulis paucis magnis : heterocystis magnis globofis,
singulis vel rare binis, cum nodulo incrasss 21 i
-y X ‘ulo Incrassato conspicno juxta cellulam
Crass, tricl ‘N6
Tr.n . trich, a‘,lx'm. 4'8-6 p : crass. heterocyst. 10-12

anganyika.—Attached to old stems and leave i

(4 A o and leaves, floating in Kituta Bay

The h i

b ,)l,' l::.."g?,““ of. the heterocysts, which are globular 2nd twice the diameter

) ¢ trichomes, 1s one of the most characteristio § :

ot -, b ! lracteristic features of this species,

'“,'.\.Uc::":fﬂ eylindrical and in the hasal parts of the trichomes are very lon

o ;.xu‘n. in watk.arod conspicuous granules, which are chiefly located n(:t:
A rior, Aollx?(nnxos even projecting from the wall of the cell -

¥ n ‘\m sll:e of its trichomes . globiceps most nearly upproach.ei R. ham

ites, A ¥ . » ~ . : . . " J B %

(,'10,,; . hl.ltl 1t is at once distinguished by its smaller and much softer

‘wiquies, which are not incrusted with lime.

; s ime, by the large si

cvsts.and by the somewhat longer basal cells, L

Genus GL(EOTRICH 1A, J. 4g,

‘;:ig Ul:xnrnwuu NATANS, (Hedwio) Rabenh,
I i~‘ (I84T); Born. & Flah, &oe. (1886) p. 369,

orma thallo bulloso usque ad 15 mm. lato ; vaginis

Deutschi, Kryptogamenfl.

plerumque difftuent-

)
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ibus ; heterocystis basilaribus, singulis, binis vel ternis, globosis, late ellipticis
vel oblongis.

Crass. trich. ad bas. 7-9+5 p ; diam. heterocyst. 8:2-1244 u.

Tanganyika.—Floating in Mtondwe Bay, Niamkolo (13 Aug. 1904 :
no. 66).

Forma juvenalis ?

G. thallo minuto subgloboso 170-230 & lato molle et solido ; trichomatibus
olivaceis viridibus, curtis, in pilum brevem attenaatis : cellulis basin versus
subrectangularibus (diametro 13-1§-plo longioribus) levissime tumidis, superi-
oribus diametro usque 5-plo lomgioribus, valde granulosis : heterocystis basi-
laribus glohosis ; sporis ignotis.

Crass. trich. ad bas. 3-3+4 p ; crass. heterocyst. 55-6 .

Victoria Nyanza.—Among Utricularia, near Entebbe (1 May, 10053
no. 620).

343. GLEOTRICHIA LONGIARTICULATA, sp. n. (Pl 10. fig. 5.)

G. thallo parvo subgloboso molle 750-900u lato; filis subconfertis,
pressi facile lentibus ; trichomatibus lwete wruginosis, in pilum sub-
longum attenuatis, inter cellulas distincte constrictis : cellulis eylindricis, ad
basin plerumque elongatis, diametro 3-7-plo longioribus (rare I§-plo longi-
oribus), superioribus swpe brevioribus (diametro 3=5-plo longioribus), non-
nunquam granulo magno conspicuo ad polum unumquemque ef cum granulis
minutis numerosis ; heterocystis basilaribus, magnis, globosis vel late ollip-
ticis (rare oblongis) : sporis breviter eylindricis, diametro 3-plo longioribus,
polis rotundatis, episporio duplicato glabro et lutescente.

Crass. trich. ad bas. 4:5=5+5 p 1 crass. heterocyst, 8-9'5 u; long. spor, 36=
44 p 3 lat. spor. 12°5-15 p.

Nyasa.—Floating in Anchorage Bay (10 June, 1904 3 no. 1).

This species is nearest to Glaotrichia indica, Schmidle (in Hedwigia, xxxix,
(1900) p. 174, t. 9. figs. 18, 19), from which it differs in the shorter filaments,
in the absence of swollen cells next the heterocyst at the base of the trichome.
and in the smooth outer coat of the spore. The spores are also shorter and
the heterocysts more rounded.

There are well-marked constrictions between the cells, and the large
granule (gas-vacuole ?) at each pole ix particularly conspicuous in the more
elongated cells. The heterocysts are mostly of a broadly-elliptic shape and
are markedly wider than the trichomes.

G. longiarticulata differs from (. echinulata (Conferva echinulata, Sm.,
Engl. Bot. t. 1378; Rivularia echinulata, Turn. ex Sm. 1. e in obs.),
P. Richter (vide J. Schmidt, in Bot. Tidsskr. xxii. (1599) p. 401), in the
narrower trichomes, with much longer cells, and in the shorter spores.
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Order COCCOGONEZE.
Family CHAMZSIPHONIACEZ.

Genus CHAMESIPHON, 4. Br. § Grun, .
344, CHAMESIPHON CONFERVICOLA, A. Br. in Rabenh. Alg. no. 1726 ;
Rabenh, F1. FEurop. Alg. ii. (1865) p. 148.
Long. 30-37 p ; lat. 3= 35 p.
Tanganyika.—On Cladophora sp., shores of lake, Niamkolo (1 Aug. 1904 ;
no. 44).  On Chatomorpha Linum floating in Kituta Bay (26 Aug. 1904 ;

no. 79).

345, CHAMESIPHON INCRUSTANS, Grun. in Rabenh. FI. Europ. Alg. ii.
(1865) p. 149.—Sphwrogonium incrustans, Rostaf. in Rospraw. Spraw.
Posiedz. Akad. Umiej. x. (1883) pp. 304=5, t. 5. figs. 1-7.

Nyasa.—On Cladophora crispata, Anchorage Bay (no. 11).

Victoria Nyanza.—On Cladophora crispata, Bukoba (17 Apr. 1905; no. 247).

Tanganyika.—On (lurtomorpha Linum, Niamkolo Bay (3 Aug. 1904; no. 40).

Family CHROOCOCCACEZ.
Subfam. CHro0OCYSTE &,
Genus GL(EOCHZETE, Lagerh.
6. Guaocnare WITthockiaNa, Lagerh. in Ofvers. K. Sv. Vet.- Akad.

Fork. (1883) no. 2, p. 39, t.'1. figs. 3, 4.—G. bicornis, Kirchn. Nachtr. zu

Algenl. o, Wartt, 1888 p. 165. S i
Lgenf. v, - 1888, p. 165. Schrammia barbata, D i
Botaniste (1859), p. 108, t. 7, figs 12 a—j. i (mgeard, -

Diam, cell, 8:5-15 u ; long. set. 54-196 e

Victoria Nyanza.—A S Rl >
a0, 0308 y mong  Utricularia, near Entebbe (1 May, 1905 ;

Tanganyika.—In swamp, Kituta (2: Aug. 1904 ; no. 72).

Subfam. Curoococor.x.

Genus APHANOTIIECE, Nig.
T APHANOTHECE  MICROSCOPIC o RS
ain 2 OTHECE MICROSCOPICA, Nig. Gatt. eins. Alg. (1849) p. 59,

Nyasa.—In shore-pools, Nkita Bay (23 June, 1904 ; no. 22).

Genus DACTYLOCOCCOPSIS,
M8, DACTYLOCOCCOPSIS AFRICANA, sp. .
{'. w]hlxlis cire, 8-9 in familiis fasciculatim aggregatis, in medio d
satim conjunctis 3 cellulis elongatis et cylindricis, diamet:) 37—42—;:;’0 l::;:

, Hanag.

4
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oribus, cum polis attenuatis et acutis ; cytopl homog et pallide

weruginoso.

Long. cell. 75-88 p ; lat. cell. 1'8-2'5 .

Victoria Nyanza.—In plankton, near Bukoba (21 Apr, 1905 : no. 258\,

D. africana is distinguished from all other species of the genus by its
stellate colonies of elongated cells, which are suddenly bent round each other
in the middle after the manner of some forms of Aukistrodesmus faleatus,
(Corda) Ralfs. In the length of its cells this species agrees with 2 acicu=
laris, Lemm. (in Ber. Deutsch. Bot. Ges. xviii. (1900) p. 309), but differs in
the bent cells, forming star-shaped colonies, and in the absence of the bright
refractive granules from the cytoplasm.

Genus MERISMOPEDIA, Meyen.

349. MERISMOPEDIA GLAUCA, (Fhrenb.) Nig. Gatt. einz, Alg. (1849) p. 55,
t. 1 p. fig. 1.

Nyasa.—On shores and among Ctrieularia, Domira Bay (19 June, 1901
nos. 17 and 579).

Victoria Nyanza.—Among tricularia, near Entebbe (1 May, 1905 :
no. 620).

Tanganyika.—In plankton, near Baraka (24 Feb. 1905; no. 240).

350, MERISMOPEDIA PUNCTATA, Meyen, 1839 3 Rabenh, FL. Furop. Alg. i,
(186) p. 57.

Nyasa.—In swamp, Karonga (2 July, 1901 : no. 34).

Victoria Nyanza.—Near Entebbe (1 May, 1905 : no. 620).

Tanganyika.—In plankton, near Chamkaluki (15 Nov. 1904 3 no. 160).

351. MERISMOPEDIA ERUGINEA, Breh. in Kitz. Spee. Alg. (1819) p. 472,
Tanganyika.—In plankton, Lofu (6 Oct. 1904 3 no. 130), and near Sumbn
(13 Oct. 1904 5 no. 138).

352. MERISMOPEDIA ELEGANS, .. Br. in Nitz, loeos Rabenh, Fl, Ewrop.
Alg. ii. (1865) p. 57.

Tanganyika.—In plankton, Vua Harbour (29 Oct. 1904 ;3 no. 150),

Var. REMOTA, var. n. :

Var. cellulis ut in forma typica sed remotis, coloniis plus minusve sub-
irregularibus.

Diam. colon. (cell. 32-128) 52-146 g ; diam. cell. 7= p.

Tanganyika.—In plankton, near Baraka (24 Feb. 1905 : no. 210).

The cells were similar in size and colour to those of M. elegans, but were
more r less remote from each other in the enveloping jelly. The colonies
were aiso more irregular than any 1 have previously observed of M. elegans,
A few of the cells in each colony possessed a single dark granule, very
probably of the nature of a gas-vacuole.
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Genus TETRAPEDIA, Reinsch.

353, Terravevia ReiNscuiaxa, dreh. in Grevillea, i. (1872) p. 46, t. 3.
figs. 11-13.

Nyasa.—On shore, Domira Bay (19 June, 1904; no. 17). In swamp,
Karonga (2 July, 1904 ; no. 34).

354, TEIRAVEDIA GLAT cksCENS, (Wittr.) Boldt.— Arthrodesmus ? glau-
cescens, Wittr, in Bih. K. Se. Vet=Al, Handl. (1872) no. 1, p. 53, t. 4.
fig. 11.

Nyasa.—In scrapings from hottom of s.s. ¢ Guendolen’ at anchor S. end of
lnke (15 June, 1904 : no. 577). Swampy lake margin, Domira Bay
(19 June, 1904 : no. 579).

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; n. 72). -

Genus GOMPHOSPH.UERIA, Kiit=.

355, GOMPHOSPILERIA APONINA, Kitz. Tab. Phye. i t. 31, fig. 33 Rabenh.
Pl Europ. Aly, ii. (1865) p. 56.

Tanganyika.—In plankton, off Niamkolo Island (29 July, 1904 : no. 36).
Among Cladophora on shores, Niamkolo (1 Aug. 1904 : no, 44). In plank-
ton, Vua Harbour (29 Oct. 1904 ;. no. 150).

356, GOMPHOSPHAERIA LACUSTRIS, Chodat, in Bull, Herb. Boiss. vi. (1898)
pp. 180-182, cum fig. 1.

Nyasa.—In plankton, off Karonga (1 July, 1004 : no. 30).

Victoria Nyanza.—In plinkton, near Bukoba (21 April, 1905 : no. 252).

Genus MICROCYSTIS, Kiitz.

357, MICROCYSTIS ERUGINOSA, Kitz. Tab. Phye. i. t. 8.— Polycystis
wernginosa, Adtz.  Clathroeystis wruginosa, Henfrey, in Journ. Mier. Sei.
(1856) p. 53, t. 4 figs, 28-36.

Nyasa,—In plankton, near Mtangula (22 June, 1904 : no. 20), off
Vahambwera Point (24 June, 1004 : no. 24), and off Karonga (1 July, 1904 ;
no, J30).

Victoria Nyanza.—In plankton, near Bukoba (April 1905 : nos. 249, 250,
and 252).

358, Microcystis viripis, (A, Br) Lemm. in Abh. Naturh. Ver. Bremen,
avity (1903) p. 342.—Polycystis viridis, A, Br. in Rabenh. Alg. no. 1415 5
Rabenh, Fl. Europ, Alg. ii. (1865) p. 33.

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 : no. 9).

Victoria Nyanza.—In plankton, near Bukoba (21 Apr. 1905 : no. 252).

330, Microeystis PrAsINA, ( Wattr) Lemm. in Avch, Botanik K. Sv. Vet.-
Adad. B, i, (1904 no. 2, p. 146.—Polycystis prasina, Wittr, in Wittr. &
Nowdst, Mg, Ewsie. 1879, no. 297,

Nyasa.—In swamp, Karonga (2 July, 1904 ; no. 33).
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360. MICROCYSTIS ELABENS, (Brdb.) Atz Tab. Phye. i t. 8 Sp Al
(1849) p. 210, ‘ -

Nyasa.—In shore-pools, Nkata Bay (23 June, 1901 ¢ no., 22).

Tanganyika.—In plankton, off Niamkolo Island (29 July, 19015 no. 36)
and near Niamkolo (7 Sept. 1904 ; no. 88).

361. MicrocysTis INCERTA, Lemm. in Abh. Naturh. Ver, Bremen, xvii.
(1903) p. 342,

Tanganyika.—In swamp, Kituta (26 Aug. 1901 : no. 80),

Victoria Nyanza.—In plankton, Bukoba (18 Apr. 1905 ; no. 249).  In
sheltered bay, near Entebbe (1 May, 1905 : no. 620),

Genus APHANOCAPSA, Nay.

362, APHANOCAPSA PULCHRA, (Kitz) Rabenh. Fl Euwrop, Aly. ii. (1865)
p. 49.
Tanganyika.—Dredged from a fow fathoms, Kala (19 Nov, 19045 no, 171).

Genus CHROOCOCCUS, Nag.

363. Curoocoocus MINIMUS, (Aeissler) Lemm. in Arch, Bot. K. Sv. Vet
Akad. ii. (1904) no. 2, p. 102.—Ch. minutus var. minimus, Keissler, in
Verh. zool.-bot. Ges. Wien (1901), p. 394, tigs. 1, 2.

Nyasa.—In plankton, Anchorage Bay (13 June, 1904 : no.9) and Monkey
Bay (17 June, 1904 ; no. 15).

364. CHROOCOCCUS PARALLELOPIVEDON, Schmidleyin Engl, Bot. Jahrb, xxx.
(1902) p. 242, t. 5. fig. 7.

Nyasa.—Serapings from bottom of s.s. * Guendolen ™ at anchor 8. end of
lake (15 June, 1904 ; no. 577).

365. CHROOCOCCUS HELVETICUS, Nig. Gatt, cinz. Ay, ( 1849) p. 46, 6. 1 A,
fig. 3.

Tanganyika.—In swamp, Toa (10 Jan. 1905 ; no. 208).

366. Curoococers PALLIDUS, Nig. Loe. t. 1A fig. 2

Victoria Nyanza.—In plankton, Bukoba (21 Apr. 1905 : no. 252).

367. CHROOCOCCUS TURGIDUS, ( Aitz,) Nig. Loe. p. 46 5 Labenh. FL. Europ.
Alg. ii. (1865) p. 32. )

Nyasa.—In swamp, Karonga (2 July, 1904 5 no. 33). In scrapings from
bottem of s.s. ¢ Guendolen’ at anchor 8. end of lake (15 June, 1904 ;

no. 577).
Tanganyika.—In plankton, Baraka (24 Feb, 1905 5 no. 240).
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Class PERIDINIEZ.
Order PERIDINIALES.
Family GLENODINIACEE.

Genus GLENODINIUM, Ehrenb.

368, GrexoviNtun PurviscuLus, (Ehrend.) Stein,Organ. Infus. iii. Hiilfte 2,
t. 2. figs. 23-26. -

Tanganyika.—In plankton, near Mbete (28 Sept. 1904 ; no. 105), Komba
Bay (11 Oct. 1904 ; no. 135), and near Kala (19 Nov. 1904 ; no. 170).

Family PERIDINIACEZE.

Genus PERIDINIUM, Ehrend.

369, PERIDINIUM AFRICANUM, Lemom., sp. n.  (PL. 9. fig. 1.)

P. pena tam longum quam latum, 24-30 x longum et 23-27 g latum ;
corpore in partibus intequalibus duabus a fossa transversa diviso, parte apicali
majore; fossa transversa prene civculari: fossa longitudinali margine posteriore
extensa, parte posteriore multe dilatata; membrana glabra, striis intercalaribus
delicatissimis.

Lpivalva (PL 9. fig. 1,d) conica; tabula rhomboidea juxta apicem extensa;
tabulis mquatoriis 7: tabulis apicalibus ventralibus hexagonis, tabulis apicalibus
dorsalibus pentagonis, tabula dorsali quadrata pro tabulis apicalibus dorsalibus
disposita.  Hypovalva (fig. 1,¢) rotundo-conica, margine posteriore concavo ;
tabulis wquatoriis 5; tabulis antapicalibus 2, una minore et altera multe
majore; margine ventrali tabulie antapicalis spina robusta hyalino ornato.

Cystix cordiformis, 20-5 u longis et 22 u latis; membrana crassa, glabra et
hyalina (fig. 1, ¢).

Nyasa.—In plankton, Anchorage Bay (June, 1904 ; nos. 5, 9, and 10) and
Monkey Bay (June, 1904 : nos. 15 and 16).

Tanganyika.—In plankton, near Kala (19 Nov. 1904 ; no. 170).

370. PERIDINIUM BEROLINENSE, Lemm. in Ber. Deutsch. Bot. Ges. xviii.
(1900) p. 308,

Var, aprovraTvy, Lemm., var. n.  (PL 9. fig. 3.)

2. rhomboideum, 41-42 & longum et 40-41  latum: corpore ut in viso
aspectu eingulato subcireulari, margine posteriore concavo et spinis brevibus
inwqualibus us ornato, in partibus mqualibus duabus a fossa transversa
diviso.  Fossa transversa (P 9. fig. 3,2) spiraliter disposita. Fossa longitu-
dinali margine posteriore extensa sed a parte apicali exclusa; margine sinistro
fossw longitudinalis in alam compressam extenso, margine ale cum papillis
minutissimis numerosis (fig. 3, ¢).
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yika.—In plankton, Komba Bay (11 Oct, 19045 no, 135) and near
Kala (19 Nov. 1904 ; no. 170).

This variety differs from the typical form in the prosence of the spines at
the posterior margin, in the conical apical part of the cell, and in the ahsence
of the small papillr which cover the sutures hetween the plates in the typioal
form.

Genus PERIDINTOPSIS, Lewm,

371, PrrIDINIOPSIS CUNNINGTONIL, Lo, spon. (DL O, fig, 2.)

P. paullo longius quam latius, 31538 longam et 27315 latum, margine
posteriore truncato; corpore in partibus inaqualibus duabns o fossa transyersn
diviso, parte apicali majoriz fossa transversa (PL 9. fig. 2, @) conspicue spirnlitor
disposita: fossa longitudinali in partem apicalem extensa ot margine posteriore
versus valde dilatato,  Membrana delicatissime reticnlatay striis intorealaribius
delicatis,

pivalva (Pl 9. fig. 2,d) conica, cum tabulis wquatoriis G tabula thoms
boidea apicem extens
IHypovalva (PL. 9. fig
tralibus 2 et lateralibus 2 cum spina rvobusta hrevi singula ¢ tabulis
antapicalibus 2, cum spina singula in tabula unaquague,

Tanganyika.—In plankton, Komba Bay (11 Oct, 1901 3 no, 135), and near
Kala (19 Nov. 1904 5 no. 170).

The body of this r&lwcivs resembles that of  Zeridingm quadrvidens, Stein,
but differs in the number and arrangement of the plates and in the number

3 tabulis apicalibus A, ventralibus 2 ot dorsalibus 2,
2,¢) truneato-conica, cum tabulis mquatoriis 5, ven.

of the spines. v

This is the second deseribed species of the genus Pevidiniopsic,  1*. Borgei,
Lemm. (in Arch. Bot. K. Sv. Vet-Akad,, B i (1904) no, 2, p. 134, L
figs. 1-5), has three antapical plates and no spines, whereas /%, l‘,,mu;:yhmu
hus two antapical plates and six conspicuons spines. In both spocies the
cpivalve possesses six equatorial plates,

Genus CERATIUM, Sehrank.

372, Cerariom Hinososeena, O 8 Ml

Small forms with only two antapical horns : length 136=145 4 ; breadth
50-54 p : length of apical horn about 50-60 g ¢ length of Ist ull‘L'qm':A'l horn
about 30-44  ; length of 2ud antapical horn about 10 12;4,' Pl 9.,I|“, 4.

Victoria Nyanza.—In '.l:mkhm, near |’:lll\u|l:t l:.‘l Apr. 1905 5 "f" 252).

The species was very sea and the few ~]n-l'|mr'n<vnh-d-r’v‘ml diffored very
much from any others which have come under In)‘ notice, !I oy m;n- wmall,
with short horns, and the wall was strongly reticulated,  The apical h?"'
was short with a broad base and slightly curved, und only two antapical
horns were present, The first antapical lu-.rn wils :nh’nu,-tul from n Ivrfwl
base, apiculate at the extremity and tarned inwards, The second antapieal
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horn was very short, acute, and slightly variable in its position relative to
the first one, hut in every specimen scen it was situated much nearer to the
first antapical horn than has been described or figured for any Europe.n
specimen. ( Vide Lemmermann,in Arch. Bot. K. Sv.Vet.-Akad. ii.(1904) no. 2,
t. 2, figs. 1-49; W. & G. S. West, in Trans. Roy. Soc. Edinb. xli. part mr.
(1905) p. 494, fig. 1 A-D ; in Trans. Roy. Irish Acad. xxxiii. sect. B, part 11,
(1906) p. 94, figs. 1-9.)

1V. GENERAL SUMMARY OF THE INVESTIGATION.

1. The Algwe observed in Dr. Cunnington’s collections can be ized
as follows :—
| Genera, | Species. mv;)},%t;:..
. ok s g
; CHLOROPHYCEXR, | :
| (FEdogoniales ............ 2 6 ! 1
Chwtophorales ............ | 4 4
Cladophorales ............ 2 7
4 Clonjugsts i e teiaei s o 122 12
| Protococcoidere .......... FRs 4 48 1755
' HETEROKONT 2, i
[ Oonfervales "u.cu. oy iy sviibion ! 1 1 |
: BACILLARIER,
| ORDEICM. < «ois 505 o h it ! 3 7 ! 3
‘ PERAR . i S e {508 86 | 18
| Myxormycrz, | ‘ :
Hormogonew® ............ 17 (TR B oy
! Coccogone® .............. L1 TA0N i 19523
1 ! |
PrriviNIRz, I | !
Peridiniales ..............| 4 50 }
S A ngtd !
|
Total ...... | 108 a72 i 51 F
| |

distribution of freshwater Alge in tropical Africa.

2, Of theabove, 1 genus, 36 species, and 18 varieties and forms are described
as new,

3. The plankton collected in Nyasa in June 1904 contained 48 species of
Algwm, which ure chiefly interesting in comparison with Dr. Fiilleborn’s more
extensive collections from 1898 to 1900,

4. The plankton from Victorin Nyanza was collected in April 1905 and
contained 58 species.  Again, the chief interest of these collections lies in a
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«comparison with the material coilected by Dr, Stuhlmann in October 1892,

The Bacillariere and Myxophycems ave relatively fow in number, and the
phytoplankton is essentially Chlorophyceous, with all the features of a
Desmid-plankton.

5. The phytoplankton of Tanganyika is much richer in number of species
than that of Nyasa or Victorin:\’_\'mw.u. It contained 85 species, of which 61
(72 per cent.) occurred in this lake alone.  The Chlorophycem were relatively
few both as regards species and individuals, but the Bacillariew and
Myxophycewm were both represented by more than the usual proportion of
species, and oceurred at certain times in prodigions quantities, The Proto-
coccoidere and Bacillariewe were especially evident during November, after
which month there was a general diminution of the Algme accompaniod by
a great development of Nauplivs larvie,  Ten species and one variety of
this phytoplankton were new.

Several of the species observed in the phytoplankton of this lake are
usually marine or brackish in habit, and others more nearly approach murine
species than freshwater ones.  Nitzschia Tryblionella, Hantzsch, var. littoralis,
(Grun.) Van Heurck, Surirella striatula, Turp., and Chodatella subsalsa,
Lemm., are marine or brackish-water species.  Navieula distineta, sp. n., and
Surirvella Tanganyika, sp. n., more nearly appronch marine forms than frosh-
water ones, and . Oscillatoria Tanganyika, <p. n., is much nearer the marine
Oscillatoria subuliformis, Kiitz., than any other deseribed species,  Plectonema
Wollei, Farlow, is another curious Alga in the plankton : certainly a frosh-
water species, but one which only differs from the marine Lynglbya majuscula,
Harvey, in the scarce development of false branches—a character which may
be due to change of environment. The occurrence of no less than three
species of Nodularia, a genus which is typically of brackish habit, in the
immediate vicinity of Tanganyika is also a noteworthy fact,

The Alga-flora of Tanganyika differs very much from that of Nyasa or
Victoria Nyanza, but its peculiaritios are all of them such ax could be acconnted
for by the prolonged isolation of the lake. The definite outlet by the River
Lukuga into the Congo system is relatively recent, having been established
since the formation of the voleanic cones to the north of Lake Kiva, The
damming up of the northern end of the Lake Kiva region added a large
drainage-area to the Tanganyika lake-basin, and marks the close of the period
of isolation. There is every reason to consider the presence of certain
brackish-water Algwe, and others with marine affinities, as evidence that
during the period of prolonged isolation the water beeame increasingly saline,
Our knowledge of the modifications which some Algw undergo owing to
change of environment is in support of the view that those Algaw of Tanganyika
exhibiting marine affinities may have been produced by a gradual inerease in the
salinity of the water over an extended period of time. The velatively small
proportion of Chlorophyce in the plankton, and the large jroportion of Baeil-
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laview and Myawophycer, is also an indication that the water of the lake was at
one time much more saline than it is at present,

Collections made within a few days of one another from different parts of

Tanganyika differ so much, even in their dominant constituents, that it is not
at all improbable that some of these plankton-organisms may occur in large
shoals of mor« or less limited extent. From available evidence it is not
possible, however, to make a definite statement on this point, as collections
were not actually made in different parts of the lake at the same time; but
the dominance of Anabwna Flos-aque var. circularis in some collections, and
- of Nitzschia nyassensis and Synedra Acus in others obtained very shortly
afterwards from other parts, indicates that the plankton of the lake is by no
means of a uniform character. The Nyasa plankton collections alse furnish
evidence of a similar absence of uniformity, but, owing to their less compre-
hensive nature, to a much less marked degree.
In large bodies of fresh water, such as these Central African lakes, it would
appear that a single sample of plankton obtained in a stated locality must not
be regarded as vepresentative of the plankton of the entive lake.

EXPLANATION OF THE PLATES.

Prate 2.

Phot.

E icrographs of plankton from Lake Nyasa,
Figs, 1-16 x 100; figs, 17-20 x 150,
Figs. 1 & 2. Varieties of Pediastrum simplex ; 3. Stephanodiscus Astraa ; 4. Melosiva
v lata, var. tissima ;5. Synedra Acus; 6 & 7. Melosira nyassensis ;
8. Anabana Flos-ague, forma; 9. Surivella bifrons, var. tumida.
10, Closteriopsis longissima ; 11 & 12. Surivella Nyasse, with numerous attached
* Vorticelle or similar Infusoria.
18 & 14, Melosira g lata, var. angustissima ; 15 & 16, Anab Flos-aque, forma,
17 & 18, Pediastrum simplex, var. clathratum ; 19. Melosira granulata, var. angus-
tissima; 20. Anabena Flos-aque, forma.

Prate 3.
Ph icrographs of pl kton from Victoria Nyanza.
All x 100. 2
Figs. 1. Stawrastrum cuspidatum; 2. Surirella Malomba; 3 & 4. Surirella Fiillebornii, var.
elliptica; 5. Melosira nyassensis; 6 & 7. Masses of partially d posed organi
matter which form & feature of the plankton examined from this lake; 7 is
probably the excrota of some snimal.
8-10. Staurastrum Linsctioum : 11. 8. leptocladum, forma africana; 12, Sphincto-
siphon polymorphus, young eolony ; 13 & 14, Surivella Malombe ; 15, Staurastrum

10, Pediastruom simpler, var. dathratum; 17. Surirella, sp.?; 18. Iyngbya circum-
cretum ; 19, Floating and partly decomposed organic matter,
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Figs. 20. Staurastrum limneticum'; 1. S. tohopekaligense ; nan,‘a:“
24 & 25. Surivella Fiillebornii, var.; 208, Melosira nyassensis 3 27, A
posing organic matter, probably excreta; 25, Mass of decaying lll&wﬁ matter,
largely derived from Blue-green Algm. TATE

Note—The quantity of decaying organic matter in the plankton of Vietoria Nyanza is
rendered very obvious by the numerous dark, ill-defined patches in the photographs.

Prate 4.
Ph i bs of plankton from Tanganyika,

Figs. 1-13 x 100; figs. 14-17 x 200,

Figs. 1-8. Spheerocystis Schroeteri; 4 & 5. Hyalotheea mucosa. Figs, 1-5 ropresont plankton
from the River Lofu near its entrance to Tanganyika.
6. Oocystis lacustris; 7 & 8. Nitzschia nyassensis. (This Dintom oceurred in countloss
" myriads in plankton collactions from certain parts of Tnuxlufyik-. It is of great
length and very slender, much resembling the elongated varieties of Synedra Acus,
to which plant it should possibly be referred.)

The delicate curved lines in the photograph represeit one of the minute plankton-
species of the genus Lyngbya. : ; J

9. mebia nyassensis; 10 & 11. Anabana Flos-aque, var. circularis 12 & 13
Glenodinium Pulviseulus.

The dominating feature of this plankton is the short and much coiled variety f’r
Anabana Flos-aqua. In this respect the plankton is remarkably similar to certain
collections from Nyasa (vide PL.'2. figs, 15 & 16).

14 & 15. Anabena Flos-ague, var. civedaris; 15 ghows very clearly the terminal
heterocysts. 16 & 17, Glenodinium Pulviseulus.

Prate 5.
e,

i inoctiali ingle ve, ive cell showing chloros
igs. 1-2. Spirogyra aquinocti spon. X 500, 1, single \tgum':
i plflsm, male and f:g:la gametangin, with zygospore in greatly swollen fomule
8430;&"1119‘“8:“;;””' sp.n. X 500, 3, zygospore enclosed within the gametanyia
and conjugating-tube; 4, junction of vegetative cell (e.r.) and gamotangivm (7.,
showing thicke .ed walls of latter with curious pit-like structure in the end=wall,
Fig. 5. Pediastrum Tetras, (Ehrenb.) Ralfs, var. longicorne, lfncnb. % B0,
6. P. Tetras, (Ehrenb.) Ralfs, x 520. Curious caenobinm of three cells,
7 igenia tetracantha, sp. n. X H00.
Figs. ;”C’WW:M :ampou'l:a:: sp. n. X 520, 8, small conobium of eight groups of
three cells each ; 9, much larger ceenobiuni. :
Fig. 10. Palmophyllum foliaceum, sp. n.  th., thallug, x 1005 2, a few of the minute green
cells, x 500, . Sl
i - hinctosiphon norphus, gen. et sp. n. 11, young culn'mh:-, % 1005 12, older
il &ds:lou el;ngnlaﬁo‘ uy;lonly‘ nlu’:wing a few slight constrictions, x 100 18, small
portion of colony, X 520. 11 & 12 are only drawn in outline to show the hollow
, % 520.
thallus. ¥ 3
Chodatella subsalsa, Lemm. X 500. 15, u.ll g two
“‘ll: with four, and 17 with eight undeveloped gonidia (autospores).
i i itzschioides, sp. n. X 500, ) :
F‘g'.llg' mmk":’i:;:l‘u‘,';lzyun.' px 500, Small 4-celled canobium in which one eall
" s bee aborted.
LINN. JOURN.—BOTANY, VOL, XXXVIIL
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Fig. 20, Pediastrum simplex, Meyen. X 500. Curious abnormal form in which the cno-

bium is not strietly plate-like. Some of the cells, such as a, are like those of typical
P. simplex ; b is gimilar to the peripheral cells of P. Boryanum, and e like those of
P. Kawraiskyi, Schmidle; g., resting gonidium (aplanospore).

21, P, simplex, Meyen, var clathratum, forma radians. x 500. Abnormal condition
with one cell (a) of the ring deformed.

22, P. Boryanum, (Turp.) Menegh., var. rugulosum, var. n. X 500. Five cells
(2 peripheral and 8 central) from a large ccenobium, ;

PrATE 6.

1. Pleurot@nium caldense, Nordst., forma africanum. x 520.
2, Closterium nematodes, Josh., var. tumidum, var. n. % 520.
3. Penium australe, Racib., forma brevius. X 520.

4. » ¥ forma crassius. X 520.

5. Stawrastrum pilosum, (Niig.) Axch., var. minimwm, var. n.  x 520.

6. o quadrangulare, Bréb., var. attenuatum, Nordst., forma. X 520.
0% 5 Cunningtondt, sp. n. X 520.

8. 9 anatinum, Cooke & Wills, var, subglabrum, var. n. X 520.

9. i monticulosum, Bréb., var. bidens, var. n. X 520.

0. S gracile, Ralfs, var. Nyanse, var. n. X 520.

1% 7% 3 var. protractum, var. n. % 500.

18. 3 leptoeladum, Nordst., forma africanum. x 500.

18. Avthrodesmus Incus, (Bréb.) Hass., var. Ralfsii, W. & G. 8, West, forma. x 520,

PLATE 7.

Figs. 1-2. Micrasterias Cunningtonii, sp. n.  x 520,

Fig. 8. Ewastrum truncatiforme, sp. n. x 520.
Figs, 4-6. ,,  pseudopectinatum, Schmidle, forma. X 520.
Fig. 6. Cosmarium galeritum, Novdst., var. refusion, var.n. X 520.
i £ B Cunningtonii, sp. n. X 520.
8. - decachondrum, Roy & Biss., var. ornatum, var. n.  x 520.
U3 2 lacunatum, sp.n. x 520, The minute punctulations which surround

Fig,

the, granules are not shown in the tigure.
10. g globosum, Buln,, var, Wollei, W. & G. S. West, forma major. X 520,
11. " Pseudobroomei, Wolle, var, compressum, var. n. X 520.

Prate 8.

1. Fragilaria athiopica, sp. n. x 1000.

2. Navicula distincta, sp. n. X 500,

3, Synedra Nyanse, sp. n.  x 520,

Nl Cunningtonii, sp. n. X 260.

5. Swrirella plana, sp. n.  x 500.

& Tanganyike, sp. v.  x 500,

T poe obtustuscula, sp. n. % 500.

8. Cymatopleura Nyansa, sp. n. X 520,

9, Coeconema grossestriata, (0. Miill) nob., var. Zanganyike, var. n.  x 500.
10, Gyrosigma wodiferwon, (Grun.) nob,  x 500,
11. Naviewla Tanganyike, sp. v, X 500.
12, Sehizostawron Crucicwla, Grun. X 520,
18. Gomphonema africanum, sp. n. X 520,
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Prare 9,

Fig. 1. Peridinium africanwn, Lemm, sp. n. X 750, a, ventral view; &, dorsal view;
¢, hypovalve; d, epivalve: e, eyst.  (After drawings by Lemmermann.)
2. Peridiniopsis Cunningtondi, Lemm., sp. n. X 750, a, ventral view; b, dorsal view ;
¢, lateral view; d, epivalve; e, hypovalve. (After drawings by Lemmermann.)

. Peridinium berolinense, Lemm,, var.apiculatum, Lomm., var. n, X 750, o, dorsal
view ; &, ventral view ; ¢, lateral view. (After drawings by Lemmermann,)
Ceratium Hirundinella, 0. F. Mull. x 500. Small reduced form from Vietoria
Nyanza. The markings are only shown on a small portion of the cell.

5. Spirulina Princeps, W. & G. S. West.  x 520,

6. 55 laxissima, sp. n.  x 1000.
" 7. Lyngbya circumeretum, sp. n. X 520. a, b, and ¢, three specimens to show the

coiling of the filaments.

8. Anabena sp. x 520. Consult page 170, no. 200, e

9. Oscillatoria Tanganyike, sp. n. X 500. a, b, and ¢, apices of*threo filaments;
AN d, middle part of filament. The largo granules are probably gassvacuoles.

&«

~

Prare 10,

Fig. 1. Anabana Flos-aque, Bréb. forma.  x 520.
2 »” » var, eirewlaris, var. n. - X 520,  a-d show normal coiling, the
short filaments being terminated at each end by o heterocyst: e, u steaight
filament.
3. Anabena Tanganyike, sp. n.  x 520, d, tilament with spore (sp.)
4. Anabena sp. x 620. Consult page 171, no. 204,
5. Glaotrichia longiarticulata, sp. n. a, tlonting colony, x 10 b d, bases of trichomes ;
e and £, spores.  b-f, x 520.
6. Rivularia globiceps, sp. n. a, colonies attached to tloating fragment of lenf, nutural
4 size ; b-d, bases of trichomes. x 520.
7. Calothrix cartilaginea, sp.n. X 600. a-d, trichomes in difforont stuges . e, middlo
portion of old trichome with well-marked <heath; £, hormegone.
8. Calothriz brevissima, sp.n. a-e, group of complete ftilaments, x 500 ;  nud e vnch
possess two basal heterocysts.

ADDENDA,
DESMIDIACEZ.

373, PENIUM LAGENARIOIDES, Koy, in J. P. Dissett, * Desn. Windermere,'
Journ. Roy. Micr. Soc. (1884) p. 197, t. 5. fig. 6.

Var. SYDNEYENSE, Racib. in Rospraw. Wydz, matem.-preyr. Akad. Umiej,
Krakow, xxii. (1892) p. 368, t. 6. fig. 3.

Long. 74 p; lat. 29 p; lat. constrict. 26 4 ; lat. apic. 14 u.

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).-
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B74. CosMARIUM zoxarivm, W, & (7. S. West. in Trans. Linn, Sod. ser. 2»
Bot. v. (1895) p. 71, t. 8. fig. 13.

Long. 74 p; lat. 49 s lat. isthm. 45 p. :

Tanganyika.—In swamp, Kituta (23 Aug. 1904 ; no. 72).

This species has only previously been recorded from Madagascar.

375, CosMarivm Suscvoumis, Sehmidle, in Ber. Naturf. Ges. Freiberg i. .
vii. Heft 1 (1893), p. 98, t. 1. figs. 20-22.

Long. 80 5 lat. 47 o ; lat. isthm. 21 pu.

Victoria Nyanza.—In swamp, Bukoba (20 Apr. 1905; no. 251).

PROTOCOCCACEZE (AUTOSPORACEZE).
376, SorASTRUM sPINULOsUM, Néy, Gatt. einzell. Alg. (1819) p. 99, t. 5 D,
Tanganyika.—In swamp, Kituta (25 Aug. 1904 5 no. 72).

SCYTONEMACEZE.

377, SeyroNEMA COACTILE. Montagne, in Kitz. Sp. Alg. (1849) p. 305 :
Rabenh. Fl. Evvop. Aly. ii. (1865) p. 2805 Born. & Flah in Aun. Sei. Nat.,
sér, 7, Bot. v, (1887) p. 90,

Crass, fil. 16:5-20 g erass. trich, 11=12 u: long. heterocyst. 14:5-20 u,
lat, 10=11+5 p.

Sporwe quadratwe, angulis levissime rofundatis: episporio glabro s long. et
lat. 14 p.

Nyasa.—In swamp. Kavonga (2 July, 1904 ; nos. 33 and 34).

The filaments and pseudo-rami were elongated and flexuose.  The strong
liyaline sheaths, which were turning yellow or yellow-brown in the older
portions, were firm and slightly lamellose,  The cells were subquadrate,
sometimes a little longer than the diameter, of a bright blue-green colour,
and often contained a few large granules of much decper colour.

Some filaments were noticed with mature spores.  They were seriate, as
many as 40 oceurring in a chain, and in form were quadrate with slightly
rounded angles.  Each spore had arisen from a single vegetative cell and
possessed a smooth straw-coloured epispore.  Borzi (in N. Giornale Bot. Ital.
xiv 1879, pe 368) has deseribed the oceurrence of globose or ellipsoid spores in
this genus, but those observed in S. coactile were all quadrate and reminded
one very foreibly of the seriate spores of species of Hapalosiphon.

CHROOCOCCACEZ.

378, ASTEROCYSTIS AFRICANA, sp. n.

Plantw minutee et epiphyticwe : filis brevibus, vaginatis, subdichotome
ramosis, ramis late patentibus, ¢ serie singula cellularum formatis 3 vaginis
latis et hyulinis ; cellulis oblongo-quadratis vel oblongis, diametro usque ad

5
¥
¥
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duplo longioribus, polis subrotundatis ; cytoplasmate  lwte wruginoso et
granuloso (fere ut in Chroococeo turgido).

Long. cell. 5:5-10 w; lat. cell. E5-Ddpus ernss vag. 11=13 0 (usque
ad 27 p).

Tanganyika.—Epiphytic on Chatomorpha Linum, floating in Kituta Bay
(26 Aug. 1904 ; no. 79). )

This plant belongs unquestionably to *“e Chroococeacew, the colls having
very much the same structure as those of Chroococens. 1t woukld full naturally
into Hansgirg’s genus Chroodactylon (Ber. Deutsch, Bot. Gos, i, (1885) 1, #),
but for the fact that Hansgirg has since placed both dsteroeystis, Gobi (1879),
and his own genus Chroodactylon (1883) as sections of Allogoninm, Kiite.,”
(ride Hedwigia (1887), Hefc 1), Although Hansgirg was in ervor in
veviving  Allogonium,” a name given by Kiitzing to a number of Algwe of
widely different affinities and all of which are now placed in other genera,
yet he was evidently of the opinion that Asterocystis and Chroodactylon were
searcely distinet. Tt is for this reason that | have placed the African plant
as a species of the former genus. Schmitz (in Engl. Natiie. Pflanzenfam,
1 Teil, Abt. 2, p. 314) places Asterocystis in the Bangiacew, hut the species
observed from Tanganyika is a typical Blue-green Alga.

The colonies of Asterocystis arrvicana reach a diameter across the spreading
branches of about 360 . The gelatinous sheath at the base of the primary
filament is somewhat expanded and is firmly attached to the wall of the
Chetomorpha, in which it makes o pil-lii\u- depression often 14 g in depth,

NAVICULACEZ.
® 379. NAVICULA SERIANS, Bréb, in Kitz, Bucill, (1844) p. 92, t, 30, fig, 23 ;
W. Sm. Brit. Diat. t. 16. fig. 130.
Nyasa.—In scrapings from bottom of << *Guendolen ™ at 8, end of luke
(15 June, 1904; no. 577).

GOMPHONEMACEZ.

380. RHOICOSPHENIA CURVATA, (Aitz.) Grun, in Abh, zool.<bot, Ges, Wien,
X. (1860) p. 5115 Van Heurchk, Synops. Diat. Bely. t, 26, figs, 1, 2, 3.

Tanganyika.—On the bottom of Dr. Cunnington’s dau (24 Jan, 1905 ;
no. 217).

The University, Birmingham,
19th March, 1907,
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