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P 11 V. FA C E .

Dri;ixi; a long and continuous study of the Desmi-
diaceae we have realised the pressing need of a British

Monograph by means of which diligent and pains-

taking students may reasonably hope to identify the

various species which they may happen to meet with

in any part of the British Isles. We have no doubt

that one of the principal reasons for the lack of per-
sistent students of these beautiful plants has been the

absence of a reliable British Monograph on the group.
Therefore, when we were asked by the Council of the

Ray Society to undertake the work, we consented with

pleasure and with a determination to place the results

of the investigations of many years at the disposal of

such a useful Society.
/

The earliest recorded descriptions and figures of

British Desmids are found in Dillwyn's
'

British Con-

ferva?,' 1809; Smith's 'English Botany,' 171)0-1814;
Greville's

' Scottish Cryptogamic Botany,' 1828-1828
;

Smith's '

English Botany,' edit. 2, 1 844; and in .Tenner's

f Flora of Tunbridge Wells,' 1845. Ralfs also pub-
lished some of the results of his work in the ' Annals
and Magazine of Natural History

'

from 1842 to 1845,
and in the ' Transactions of the Botanical Society of

Edinburgh' from 1843 to 1846. In 1845 a 'History
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of British Freshwater Algse
'

was published by Hassall,

and in this work (58 Desmids were described and

figured. Hassall did not give the dimensions of the

species, and both the text and figures are often very
inaccurate. Three vears later, in 184-8. Ralfs'

' British
t

Desmidiea?
'

appeared, and this book undoubtedly

opened the eyes of British naturalists to the wondrous

beauty of a neglected class of plants. At the same

time it gave a stimulus to the study of microscopical

botanv, and Ralfs' book stands to-dav as the only
.

J
t *

monograph extant containing accurate figures of these

simple plants. In this classical volume Ralfs described

and figured 162 species and 32 varieties of British

Desmids, and 18 species and 4 varieties of other

Alga3 belonging to the genera Ankistrodesmus, Pe<Ji<i*-

triiiu, and Scenedesmus. These genera were at that

time supposed to belong to the Desmidiaceae. He also

briefly included some 64 species of Desmids and '}

species of other Alga3 which had been found in

foreign countries.

From 1858 to 1885 a large series of notes and short

papers by W. Archer appeared in the '

Proceedings of

the Dublin Microscopical Society
'

and the '

Quarterly
Journal of Microscopical Science,' and in 1861 the

same writer contributed the article on the Desmidiacese

for Pritchard's 'Infusoria.' These are unquestionably

among the most valuable contributions to the literature

of British Desmids, and clearly prove that Archer

\vas second to none in his detailed acquaintance and

clear insight into the structure and habits of these

plants. It is a great pity that many of his preliminary
notes were never followed by his promised detailed

descriptions and figures, as in several instances they
were too meagre to be of any value.
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Barker (1869), Bennett (188(3-7), Bisset (1884),

Cooke and Wills (1880-1), Marquand (1882-4), and

Turner (1885-0) also contributed short papers on

British Desmids, which added considerably to the

knowledge of the distribution of the Desmidiaceae inO
the British Islands.

In 1887 M. C. Cooke issued his 'British Desmids.'

A good work was much needed at that time, but the

book which then appeared was most unsatisfactory to

scientific botanists, whatever it may have been to

microscopists. In the first place, it was evident that

very little Desmid-material had been examined, and,

secondly, that scarcely any attempt had been made to

collect together what was already known concerning
the distribution of Desmids in the British Isles. Added
to this, the illustrations were mostly very diagrammatic
and many extraordinarily inaccurate. Often when a

cell had been figured showing the cell-contents, the

outline of the same figure was made to do duty for an

empty cell, the latter being shown without its charac-

teristic and indispensable markings. Xot many (prob-

ably not more than a dozen in all) of the figures were

original, and one of the remarks in the text called

forth an article in the ' Journal of Botany
:

1887, xxv,

pp. 355-358, by Dr. 0. Nordstedt of Lund, Sweden,
Avho indicated the various works from which the figures

had been roughly copied. Notwithstanding all these

defects there is no doubt that the book was of value in

stimulating students to further work on these plants.

The number of species Cooke described was 271 with

40 varieties ; there were also 19 species and 2 varieties

in a supplement, making a total of 290 species and 48

varieties.

Since the publication of Cooke's book many papers
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have been issued concerning- British Desmids. Several

have appeared by Bennett, Roy, and Turner, and also

a very good and comprehensive account of
' The Scot-

tish Desmidieae
'

by Roy and Bisset. The latter paper
includes all the published information on Scottish

Desmids np to 1894.

During the last fifteen years many papers have been

published by continental botanists on Desmids from
various parts of the world. The principal contributors

to Desmid-literature have been Wille in Norway,
Wittrock, Nordstedt, Borge, and Lagerheim in Sweden;

Borgesen in Denmark; Schmidle and Leminermann
in Germany ; Liitkemiiller in Austria

; Gutwinski in

Poland
; Gay in France

;
and Johnson in Xorth

America. Many of the works of these authors have
been up to the present absolutely indispensable to

students of British Desmids, and some of them will

always remain so.

In the present monograph we have endeavoured to

bring together all the published information concerning
British Desmids that we have already mentioned, also

much work which we have ourselves published con-

cerning these plants, as well as a large number of

hitherto unpublished investigations.
The number of species described and figured in the

present work will lie approximately 690, and the

number of varieties about 400. This is an increase of

400 species and 402 varieties over those enumerated
in the last monograph of British Desmids, by Cooke,
the majority of which have been added by our own
researches.

Although many months have been spent by us from

year to year, investigating districts in almost all parts
of the British Islands, large areas yet remain practi-
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cally unworked. Under each species we give its dis-

tribution in tlie British Islands so far as it is known,

and this will at once indicate the extensive and repre-

sentative area which has been examined.

We also give the known geographical distribution

of each species. It must be remembered, however,

that our knowledge of the geographical distribution of

Desmids is at present very incomplete.

.Most of the figures are original, and much time and

care has been expended on the drawing of the speci-

mens in order that they should be as accurate as

possible. In many instances we have given an accu-

rate copy of the original figure published by the author

of the species, but in all cases where the figures are

not our own, mention has been made of the fact. In

some cases where we have not had a drawing of a

British specimen in a convenient form for reproduc-

tion, we have not hesitated to give a figure of a foreign

specimen, provided the latter was typical. We regret

verv much that the figures are not drawn to a uniform
t/

scale of magnification, but the great diversity of size,

and of firmness and structure of cell-wall exhibited

throughout the family, together with the fact that we

have reproduced a large number of the original figures

of various authors, has rendered such uniformity of

magnification impossible. Moreover, many species vary

very considerably in their dimensions, so that relative

size is of i/<> fiunJci mnthil iiiij>ortitct' as a specific dis-

tinction. Hence, it does not matter what the magnifi-

cation of the drawing is, provided the scale is large

enouo-h to show all the distinctive features of theo

species. We think, however, that the student will

soon become acquainted with the relative sizes of these

plants, and we have endeavoured to make the measure-
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ments in the text as accurate as possible. All measure-

ments are given in micromillimetres (/) 1 /u=0-00l

mm. Every species is drawn to scale and the-magnifi-

cation is indicated.

The note of exclamation (!)
indicates that we have

seen a specimen from the locality after which it is

placed.
W. & Cl. S. WEST.

31st May, 1904.
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ERRATA.

P. 39; line 28, for 'innsicola read i>in*ric<.>la.

P. 160, line 28, in description of Clo*tt>i-inin tn.cuii, delete

scattered.



LIST OF THE PLATES.

PLATE I.

Fi;4 '. i-7. Gonatozygon mono-

(p. 30)
., 8-16. G. Br.'bissonii (p. 31 )

.. 17-18. G. KitUmfdi! (p. 33)

., 19-20. G.
_i>!

'.-/ (p. 34)

Figs

PLATE II.

. 1-3. Gonatfizi/i/i'D) KiitahaitJ

(p. 35)
4-6. Gen iculm-m *pt rottent a

(p. 36)
7-lU. 8pirotn'lli<'l Coil/lrntilt/!

(p. 38)

11.% titrfrw (p. 42)
12-14. S}). fusiform it (p. 43)
15-18. % pari-nla (p. 43)

19.% closteridia (p. 39)

20-23.% endosplra (p. 39)

24-26.%. trviiciita (p. 40)

PLATE III.

Pigs.

4-6,
7-12,

13,

14-15,

16-17,

18-22.

23-24.

25-26.

27-33.

34-36.

-Spirot&nia miuuta

(p. 41)

-Sj). eboracensis (p. 42 )

-%. obscura (p. 44 .1

-%. l!xj>!,'ii!i^ (p. 45)

-Sp. acnta (p. 46)

-$/j. teitt'rriina ! (p. 47)
-Mesotssnium De Gri ,//

(p. 49)
-H/. Kramstai (p. 57)

-J/. pwrpwn "/// (p. 55)
-J/. violascens (p. 55)

PLATE IV.

Figs. 1-3. Hesi.if;rnhim

coccum (p. 52)

,, 4-14. Jf. chlamydosporum
(p. 52)

,, 15-17. 7H. caldariorum (p. 53)
18-19. 3/. minficinn (p. 50)

., 20-22. IT. Endlicherianum

(p. 56)
,, 23-32. Cylindrocystis Brebis-

sonii (p. 58)
33-38. C. crassa (p. 59)

39. C. roseoJrt (p. <>2 )

40-43. C'. dlrln^n,-a (p. 61)

.

(p. 51)

1-2.

3-4.

5

6

7

8

9

10-11
12

Fi-s. 1-3

4-5
6-8

PLATE V.

Genie uJa ria eletja us

(p. 36)

G. spirotiv-nia (p. 36)
. Gonatozygon numo-

ttenium (p. 30)
. Spirotfi'x ia trdbecu-

lata (p. 45)
, Neiriinti aid' > a 1

1
am

(p. 66)
. CyUndroci/stis ol>esa

(p. 60)
, C.miiiutissima (p. 62)
. C. Brrbissonii (p. 58)
. Mesot&niiuu fr/ntca-

t u in (p. 54)

PLATE VI.

Peni i' in Cylindrus

(p. 84)
, P. cuticulare (p. 85)
. P. exiyuum (p. 86)



XIV BKITISH DESMIPIAC'EJE.

PLATE VI continued.

Figs. 9-11. P. phi/matosporum
(p. 91)

12-13. P. rufescens (p. 99)
,, 14-17. Netrivm Digit us

(p. 64)

PLATE VII.

Figs. 1-3. Netriiim interruptum
(p. 68)

4-5. JV. Nagelii (p. 66)
,, 6-11. Penium Libellula

(p. 73)
12-19. P. NavicuJa (p. 75)
20-21. P. Jenneri (p. 77)

PLATE VIII.

Figs. 1-3. Netrium oblongwm
(p. 66)

,, 4-5. Penium crassiusculum

(p. 96)
,, 6-7. P. spinospermum

(p. 78)

-

8-10. P. Mooreanum (p. 80)
,, 11-13. P. didymocarpum

(p. 79)
., 14-19. P. suboctangnlare

(p. 81)
20-23. P. minutissimum

(p. 81)
,. 24-26. P. truncatum (p. 82)

27-29. P. subtile (p. 92)
30-31. P. adelochondrum

( p. 93)
,, 32-35. P. margaritaceum

(p. 83)
36-38. P. Clevei (p. 87)

39. P. yraimlatum (p. 87)

PLATE IX.

Figs. 1-8. Penium spirostrio-
f'llnm (p. 88)

9-11. P. polymorphum
(p. 90)

12. P. lageitarioides (p. 93)
., 13-20. P. Cucurbitinum

(p. 94)

PLATE X.

Figs. 1-14. Penium miniitum

(p.. 101)
,, 15-17. P. inconspicuum

(p. 101)
18-20. P. cruc'ifenim (p. 100)
21-26. P. cm-turn (p. 97)

.. 27-29. Roija obtusa (p. 107)
30. R, Pseudoclosterium

(p. 109)
31. R. Cambrica (p. 108)

PLATE XI.

Figs. 1-4. Closterinm Cynthia
(p. 113)

5-7. 67. Laaoense (p. 114)
8-11. Cl. Archerianum

(p. 115)
,, 12-13. CL porrectuin (p. 116)

PLATE XII.

Figs. 1-7. Clost>-'i-iti,,i ,!',<]ynwto-
cum (p. 116)

8-10. Cl.macilentum(p.ll8)
,, 11-13. Cl.angustatum(p.ll9)

PLATE XIII.

Figs. 1-3. Closterium contattnn

(p. 120)
4-6. 67. regular? (p. 122)

7-17. 67. striolatum ip. 122)

Figs. 1-6

7-9
10-16

Fi'j,-s. 1-6

7-8

9-14

PLATE XIV.

. Closterinni i/iter-

iin'dixDi (p. 125)
. Cl. Ulna (p. 127)
. CL juncidum (p. 128)

PLATE X\r
.

. Closterium Dianas

(p. 130)
. CL Pseudodianas

(p. 132)
. 67. yarculinn (p. 133)



LIST OF THE PLATES. XV

PLATE XV continued.

Figs. 15-20. CL Venus (p. 137)

;; 21-22. CL Dianie (p. 130)
23-27. CL Jennn-i (p. 134)

28-30. CL incurvuin (p. 136)

PLATE XVI.

Figs. 1-6. Clfifiteriinn ciiJ'i.-ij"iriiiii

(p. 138)
7-8. CL eboracense ( p. 140 )

9-14. CL Leibleinii (p. 141)

,, 15-16. CL inoiuliferum

(p. 142)'

PLATE XVII.

Figs. 14. Closteriuitt Ehrenben/ii

(p. 143)

,, 5-6. CL Malinvernianum

(p. 145 )

7-8. CL decorum (p. 184)
9-11. CL Icuiceolatuni

(p. 149 )

PLATE XVIII.

Figs. 1-6. Clotiff-rittni acerostnit

(p. 146)
7. CL lanceolatum

(p. 149)
8-12. CL Liniula (p. 150)

PLATE XIX.

Figs. 1-5. Closte'fiitni

(p. 153)
CL SiUqua (p. 154)
CL

(p. 154)
CL littorale (p. 155)
CL tuirtidinn (p. 156)

6-8.

9-13.

14.

15-18.

PLATE XX.

. 1-5. Closterium Cornu

(P- 15?)
Q-I2.CI. abruptum (p. 158)

13-14. 67. to./* (p. 160)
15-16. CL Balmacarense

(p. 161)

PLATE XX

Figs. 17-18. CL Scnt;<;t,,i (\>. 161)

19- . CL pttsiUum (p. 162)

PLATE XXI.

Figs. 1-5. Closterium ^/YI '/// -//M//

(p. 164)
6-7. CL striyosum (p. 165)

8-16. CL gracile (p. 166)
17. CL Lundellii (p. 169)

,, 18-19. CL adculitre (p. 174)

PLATE XXII.

Figs. 1-3. Closteriumattenuatum

(p. 169)
4-5. CL tunjidtnn Cp. 170)

6-14. CL Prltchardianum

(p. 172)

PLATE XXIII.

Figs. 1-3. Closterium pruiinut

(p. 173)

,, 4-5. CL acicnlare (p. 174)
6-8. a7

. Centthiiit (p. 17i'.)

9-15. Cl. actitmn (p. 177)
16-19. CL fwbithituni (p. 179)
20-21. CLidiosjjorum (p.180)

PLATE XXIV.

Fi^s. 1-5. Closterium linentum

(p. 181)
6-13. CL Ralfsii (p. 182)

PLATE XXV.

Figs. 1-3. Clofterium decorum

(p. 184)
4-5. CL laterole (p. 186)

6-13. CL Kutzinrjii (p. 186)

PLATE XXVI.

Figs. 1-8. Closterium rostratum

(p. 188)
,, 9-13. CL setaceum (p. 190)



XVI IMUTISH KESMII.IIACE.I:.

PLATE XXVII.

Figs. 1-6. Doc!Jin in Bu en! a HI

(p. 193)

,, 7-12. I), multilrttum (p. 194)
13-15. D. iioblte (p. 196)

,, 16-18. Pleurotsenium crtni-
tum (p. 19! i)

PLATE XXVIII.

Fiys. 1-8. Pleurotasnium cin-tnni-

ttim (p. 199)

PLATE XXIX.

Figs. 1-2. Pleurotasnium e igen-
einn (p. 202)

3-8. P,7
. truncatum (p. 203)

9-11. P,7
. Ehrenbergii

(p. 205)

PLATE XXX.

Figs. 1-4. Pleui-ot&iiitnii Eliren-

bei-'i!! (p. 205)
5-8. PL tridentulum

(p. 208)
9-15. P,7

. TrabecuJa (p. 209)

PLATE XXXI.

Figs. 1-2 Pleii,-n};<- /,/',.'<// inaxi-

in n in (p. 213)
3-6. P,7

. nodosum (p. 214)
,, 7. PL Hutchinsonii

(p. 214)
8-9. P 7

. Trabecu!<i (].. 209)

PLATE XXXII.

Figs. 1-6. Tetmemorus Br>'bis-

ttoiiii ( p. 216)
7-1Q.T. granulatus (p. 219)
U-lQ.T.l&vis (p. 222)
17-19. T. minutus (p. 223)



BIBLIOGRAPHY,

ANDERSS. Si-eriy. Cklor. 0. Fr. Andersson, Bidrag till Kaime-
domen om Sveriges Cliloropliyllophyceer. I. Chloro-

phyllophyceer Iran Roslagen. Bihang till K. Sv. Yet.-

Akad. Handl. xvi, no. 5, 1890.

ARCH. SitppL Cat. Dp*ini<l. W. Archer, Supplementary Cata-

logue of Desinidiacese found in the neighbourhood of

Dublin, etc. Nat. Hist, Rev. (Proc.) v, 1858.

ARCH, in Prltdt. Infii*. W. Archer in A. Pritchard's History
of Infusoria; (Desmidieae by W. Archer). Edit, 4.

London, 1861.

ARCH. Dezcripf. New Cosm., etc. W. Archer, Description of a

new Species of Coxmarinm (Corda), of Staurastrum
(Meyen), of two new Species of Cloxti.'riuiti (Xit/sch), and

ot Spirotunia (Breb.). Proc. Dubl. Nat. Hist. Soc. iii,

part 2, 1863.

ARCH. Palmoijln-a and rtescrip. M?*<>t. W. Archer, An En-

deavour to identify Palmogloea macrococca (Kiitz.), with

description of plant believed to be meant, and of a new

species, etc. Description of a new Species of Cosmarium
and of Artlirodvsnms. Proc. Dubl. Nat. Hist. Soc. iv,

part 1, 1864.

ARCH. Olvi'rnttiniix on Cylindrocystis. A\'. Archer, Observa-

tions on the genera Cylindrocystis (Meiieghini), Meso-

tfentnm (Nag.), and Spir<>t;t>)iia (Breb.), etc. Quart.
Journ. Micr. Sci. n.s. vi, 1866.

ARCH. Conj. Spirot&u. W. Archer, On the Conjugation of

Spirotsenia <-inxlt^t*ata (Breb.) and Spirotsenia tnincnfn

(Arch.). Quart. Jourii. Micr. Sci. n.s. vii, July, 1867.

ARCH, in Quart. Jotu-n. Micr. Sci. W. Archer, Numerous
notes and papers in the Quarterly Journal of Micro-

scopical Science,, from 1858 to 1885.

I



xviii i;i;msn

BAIL. Micrtwop. Ohxi'rr. J. W. Bailey., Microscopical observa-

tions made in South Carolina, Georgia, and Florida.

Smithson. Contrib. to Knowledge, ii, 1850 it 1851.

BARKER in Quart. Jom-n. Micr. Sri. J. Barker, Several notes

in the Quarterly Journal of Microscopical Science,, from
1866 to 187:1.

BENN. Frc-Jin-. Alg. Eug. Lake Di*tr. A. W. Bennett, Fresh-

water Alga? (including Chloropliyllaceous Protophyta)
of the English Lake District, etc. Journ. Hoy. Micr.

Soc. 1886."

BENN. Frednr. Alg. Eng. Lab? Di*tr. II. A. W. Bennett,
Freshwater Alga? (including- Chlorophyllous Protophyta)
of the English Lake District. II. With descriptions of a

new genus and five new species. Journ. Rov. Micr. Soc.

1888.

BENN. Alg. N. Cornwall. A. W. Bennett, Freshwater Algae
(including Chloropliyllaceous Protophyta) of North Corn-
wall ; with descriptions of six new species. Journ. Roy.
Micr. Soc, 1887.

BENN. Frrxlur. Alg. Ha nip*, ami Devon. A. W. Bennett,
Freshwater Alga? and Schizophyceae of Hampshire and
Devonshire. Journ. Roy. Micr. Soc. 1890.

BENN. Fresliw. Alg. S.W. Siirrri/. A. W. Bennett, Fresh-

water Alga? and Schizophyceee of S.W. Surrey. Journ.

Roy. Micr. Soc. 1892.

Biss. Desm. Windermere. J. P. Bissett, I^ist of Desmidieas

found in gatherings made in the neighbourhood of Lake
Windermere during 1883. Journ. Roy. Micr. Soc. 1884.

BOHLIN, Flor. Algol. (Veaii donee d. Azores. K. Bohlin, Etude
sur la flore algologique d'eau douce des Acores. Bill.

till K. Sv. Vet.-Akad. Handl. xxvii, Aid. III. no. 4, 1901.

BOLDT, S'iber. Chlnrophy. R. Boldt, Bidrag till Kannedomeii
01 n Siberiens Chlorophyllophyceer. Ofvers. af K. Vet.-

Akad. Forhandl. 1885, no. 2.'

BOLDT, Desna'd. (rrunlaiid. R. Boldt, Desmidieer fran Gron-
land. Bihang till K.Sv. Yet.-Akad. Handl. xiii,no. 5, 1888.

BORG. Bornliolm. Dexm.-fl. F. Borgesen, Et lille Bidrag till

Bornholms Desmidie-flora. Botan. Tidsskrift, xvii, 1889.

BORG. Deftm. Brazil. F. Borgesen, Desmidieas in E. Warming,
Symbolae ad floram Brasiliae centralis cognoscendam,
part 34, 1890 ; publ. in Vidensk. Medd. f. naturh. Foren.

Kjobenhavn, 1890.



BIBLIOGRAPHY. XIX

BORG. /-'Wrr. alij. Ostgronl. F. B<">ruv>fii, Ferskvandsalger
fra Ostgronland. Meddelelser 0111 drronland, Kjobenhavn,
1894.

BORG. /-V/W.T. Afi/. Island. F. P>r>rL:v-en, Nogle Ferskvan<l--

alger fra Island. Botanisk Tidsskrift. xxii, Heft. 2, 1898.

BORG. /-'/vx///r. Al</. /i ',T/'"V.v. F. Borgesen, Freshwater Alg.i'

of the Faeroes. Botany of the Faeroes, part I, Copi-n-

hagen, 1901.

BORG. & OSTENF. Pht/toplauktnit. /-V/'iV.v. F. Borgesen and

C. H. Ostenfeld, Phytoplankton of Lakes in the Faeroes.

Botany of the Faeroes, 190o.

BORGE, B'uli: ,SV//tr. Cliltir.Q. Borge, Ett litet bidra.y till

Silieriens Chlorophyllophyce-flora. Bih. till K. Sv. Vet.-

Akad. Hand!, xvii, Afd. Ill, no. 2, 1891.

BOEGE, Cliliir. Norska Finmark. 0. Borge, Chlorophyllophy-
ceer frail Norska Finniarken. Bih. till K. (Sv. Vet.-Akad.

Handl. xvii, Afd. Ill, no. 4, 1892.

BORGE, Snlifnx*. <">! r. ah/. (*<>H. 0. Borge, Subfossila sotvattens-

alger i'ran Gotland. Botan. Notiser, 1892.

BORGE, Sii^w. Chlor. Arcliamj. 0. Borge, Siisswasser-Chloro-

phyeeen gesannnelt von Dr. A. Os\v. Kihhnaii in Nord-
lichsten Kussland, gouvernenient Archangel. Bih. till

K. Sv. Vet.-Akad. Handl. xix, Afd. Ill, no. 5, 1894.

BORGE, Austral. Susswasserchlor. 0. Borge, Anstralische

Sitsswasserchlorophyceen. Bihang till K. Sv. Vet.-Akad.

Handl. xxii, no. 9, 1896.

BORGE, Vri<<lil. Demaid. 0. Borge, Ueber die Variabilitat

der Desmidiaceen. Ofvers. af K. Sv. Vet.-Akad. Forh.

1896, no. 4.

BORGE, Algoloyixka Nofiw. 0. Borge, Algologiska Notisn-.

4. Siisswasser-Plankton aus der Insel Mull. Botan.

Notiser, 1897.

BORGE, Trop. >i. siibtrop. Siissw.-Ghlor. 0. Borge, Ueber

tropische nnd subtrophische Susswasser-Chlorophyceen.
Bih. till K. Sv. Vet.-Akad. Handl. xxiv, Afd. Ill, no. 12,

1899.

BORGE, Siisswasseralgen Franz Josefs-Land. 0. Borge, Siiss-

wasseralgen von Franz Josefs-Land, gesammelt von der

Jackson-Harinsworth'schen Expedition. Ofvers. af K.
Vet.-Akad. Forh. 1899, no. 7.

BORGE, 8clitc?<L Siisswasserplankton. 0. Borge, Schwedisches

Siisswasserplankton. Botaniska Notiser, 1900.



XX I1KITISII DKS.MIDIACK.r..

BORGE, Susswasseralgen Siid-Patagon. 0. Borge, Siisswasser-

algen aus Siid-Patagoiiien. Bill, till K. Sv. Yet.-Akad.
Hancll. xxvii, Afd. Ill, no. 10, 1901.

BOEGE, Aly. erst. ReynflL E,<'i>l ., II. Dc*ii>i<l. O. Borge, Die

Algen der ersten Regnellschen Expedition. II. Desmidi;i-

ceen. Arkiv. for Botanik, K. Sv. Yet.-Akad. Stockholm,

i, 1903.

BREB. Aly. Falal^-e. A. de Brebisson, Alguos des environs de
Falaise descrites et dessinees. Falaise 1835. Mem. de la

Soc. Acad. d. sc. arts et bell, lettr. de Falaise, 1835.

BREB. in CJicral. microscop. et usage. A. de Brebisson, Sur les

preparations necessaires a 1'etude das Algues inferieures,
etc. Clieval. Des microscop. et de leur usage, Paris, 1839.

BREB. in Diet, iinir. It int. uat. A. de Brebisson, in Dictionnaire
nniverselle d'histoire naturelle. (Dirige par C. d'Orbigny.)
Paris, 1842-49.

BREB. Li*tc De-s-m. A. de Brebisson, Liste des Desmidiees,
bbservees en Basse-Normandie. Mem. d. 1. soc. imp. des
Sciences nat. de Cherbourg, iv, 1856.

CLEVE, Si-crty. Detun. P. T. Cleve, Bidrag till Kannedomen
om Sveriges sottvattensalger af familjen Desmidiea1

.

Ofvers. af K. Yet.-Akad. Forh. 1863, no. 10. (Stockholm,
1864.)

COHN, Dexui. Bongo. F. Colin, Desmidiaceae Bongoenses.
Festschrift zur Feier des hundertjahr. Bestchens der
Naturf. Ges. in Halle a S. 1879.

COMERE, Dcsm. de Frrun-r. J. Comere, Les Desmidiees de-

France. Paris, 1901.

COOKE, Some Detm. neic to Britain. M. C. Cooke, On some
Desinids new to Britain. Journ. Quek. Micr. Club, vi,

March, 1881.

COOKE, Brit. Desm. M. C. Cooke, British Desmids. A sup-
plement to British Freshwater Alga,

1
. London, 1886-87.

CORDA in Ahii.de Carlxlatl. A. J. C. Corda in Almanach de
Carlsbad par le chevalier Jean de Carro. Prague, 1831,

LS35, 1>S39, and 1840.

DE BARY, in Huln-igia. De Bary, Zu Gonatozygon moiio-
ttenium. Hedwigia I, 18-")0, no. 16,

DE BARY, Conj. De Bary, Untersuchungen iiber die Familie
der Conjugaten (Zygnemeen und Desmidieen).
1858.



BIBLIOGRAPHY. xxi

DELP. IVvy//. xnhalji. J. B. Delponte, Specimen Desmidiace-
armn Nulxtl

i>in<triiiii. August aj Taurinorum, 1873; Pars

altera, ibid. 1877. Memor. d. K. Arrad. d. scienze di

Torino, ser. 2, xxviii and xxx.

DE NOT. De*ni, Hal. (I. de Notaris, Element i per lo studio

delle Desmidiacee Italielie. Genoa, 1867.

DE Tosi, Syll. Aly. G. B. de Toni, Sylloge Algarum omnium

hucusque cognitarum. Vol. I. Chlorophyceae. Patavii,
1889.

EHREXB. B>'itr. znr Kenntnits der ()r</<ini. der
Iiifn.-*. C. G.

Ehrenberg, Beitriige zur Keniitniss der Organisation der

Infusorieii und ilirer geographisehen Verbreitung beson-

ders in Siberien. Phys. Abhaiidl. d. K. Akad. d. 'Wissen-

schaft. zu Berlin. 1830.

EHREXB. Entn-'n-l;. Legends. <1. Itifxx. C. (i. Khrenberg, Ueber
die Entwickelung uiid Lebensdauer der Iiifusionstliiere,

etc. Pliys. Abli. d. K. Akad. d. Wissensch. zu Berlin,
1830. (Berlin, 1832.)

EHKEXB. Lifiix. C. G. Ehrenberg, Die Infusionsthierchen als

vollkommene Organismen. Leipzig, 1838.

EICHLEK, Mat. flor. Miedz. B. Eicliler, Materyaly do flory

wodorostow okolic Miedzyr/eca. Pamietnik Fizyjogra-

ficzny, AVarszawa, xiii, Dzial iii, 1893, also xiv, 1894.

EICHLER & GUTW. Noun, .s/^-r. alij. n<n\ B. Eichler and R.

Gutwinski, De nonnullis speciebus algarum novarum.

Rosjiraw Wydz. matem.-przyr. Akad. Umiej. Krakow.

xxviii, 1894.

EiF\r
. AutfcJi. Finxka Detm. E. Elfving, Anteckningar 0111

Einska Desmidieer. Acta Soc. pro Fauna et Flora

Feimica, v, no. 2, 1881. Helsingt'ors.

FOCKE, P/i^.v. Stwl. G. W. Focke, Plivsiolou'isclie Studien I

H. Bremen 1847. 2 Heft, Bremen, 1854.

Foirri, ('oiifrib. 4. flar. fi<-l'j. V>'r<>it. A. Forti, Contributo

4. alia couoscenza della tlomla tieologica Veronese, 1902.

Nuova Notarisia, ser. 13, 1902.

FEITSCH, Perixl. <l<'cd. <>f AljK at Ke>c. F. E. Fritsch, Re-

marks on the periodical development of the Alga? in the

artificial waters at Ke\v. Annals of Botany, xvii, Jan.

1903.



XX 11 1',I;IT1S11 DESMIDIACE.ZE.

GAY, Monof/r. loc. Coii/.Y. Gay. Essai d'une monographic
locale des Conjugees. (These presenter ct soutcnue

publiquement n 1'Kcole superieure de Pharmacie de

Montpellier. Febr. 1884.)

GAY, Note Coitj.o
1
/* midide France. F. Gay, Note sur les Con-

jngees du midi de la France. Bull. d. 1. Soc. botaniqtie
de France, xxxi, 1884.

GAY, Alg. Bogn. Bigorr. F. Gay, Algues de Bagneres-de-

Bigorre. Bull. Hoc. botan. France, xxxviii, 1891.

GRUN. Desm. it. Pecliaxt. osferreich. Moore. A. Grunow, Die

Desmidiaceen und Pediastreen einiger osterreichischen

Moore. A'erliand. d. /ool. bot. Ges. in "\Vien, 18".s.

GEUN. Died. it. Desm. In*. B<ml-.- A. Grunow, Ueber die von

Herrn Gerstenberger in Rabenhorst's Decaden ansgegi--
benen Siisswasser-Diatomaceen und Desmidiaceen von

der Insel Banka. Beitrage ?M naheren Kentniss und

Yerbreitung der Algen. Iderausgegeben von L. Eaben-
liorst. Heft 2, Leipzig, 1865.

GUTW. Wain: <i. Prioritiit. E. Guhvinski, Zur AVahrung der

Prioritat. Botanisches Centralblatt. xliii, 1890.

GUTW. Flnr. (rhm. Ol-olir Lvoira. R. Gutwinski, Flora Glonow
Okolic Lwowa. Spraw. Kom. h'zyjogr. Akad. Umiej.
Krakow, xxvii, 1891.

GUTW. Flor. glonou- Cr-alic. E. Gutwinski, Materyaly do Flory

glonow Galicyi. S]>raAv. Koni. h'zyjogr. Akad. Uniiej.
Krakow, xxviii, 1892.

GUTW. Flor. Glon. Okolic Tarrtofolci. E. Gutwinski, Flora

(iloniSw Okolic Tarnopola. S])ra\v. Kom. fizyjogr. Akad.

Umiej. Krakow, xxx, 1894.

GUTW. Nagj. doxel. Bo*ui Hercegovin.haliigam. B. Gutwinski,

Onagjeiiim dosele u IJosni i Hercegovini halugama.
Glasn. Zemaljs. Muz. Bosn. Hercegovin. viii, 1896.

GUTW. Nonn. Alg. Nov. E. Gutwinski, De nonnullis algis

novis vel minus cognitis. Ro/])raw ^Vydz. matom.-piv.yr.
Akad. Umiej. Krakow, xxxiii, 1^90.

(ir r\v. l\'i/kn::. Glonon- H'adoii-.-Makoir. E. Gutwinski, Wykaz
(iloiiow zeln-anych w okolicy Wadowic-Makowa. S])ra\v.

Kom. fi/yjog. Akad. Umiej. Krakow, xxxii, 1897.

GUTW. Kdrl.Jxul Algcu. E. Gutwinski, Ueber die in de

Umgebung von Karlsbad im Juli 1898 gesammelten
Algen. Botan. Centralblatt. Ixxviii, no. 14, 1899.



BIBLIOGRAPHY. XX111

GUTW. Alt/. In*. Jar a. R. Gutwinski, De Alibis a M. Raci-

Imrski anno iMlll.) in Jnsula Java cnllcctis. Bull. Acad..

des Sciences Oacovie. Nov. 1902.

GUTW. -I/r/. tiakiiplj. nknlif. Trai-)iifk.R. Gutwinski,

Algama sakupljenima u okolici Travnickoj. (ilasn.

Zemaljs. Muz. Bosn. Hercegovin. xiv, 1902.

J.A/., p)\rc/l>. I>itifni,i., Axiu central, atqin' iii Cluini

colfrc't. -K. Gutwinski, 1 )e Algis, preecipue Diatomaceis,
a J. Holderer anno 1898 in Asia central! atqne in Cliin;

collectis. Bull. Acad. des Sciences Cracovie. Avril,

1903.

HAKSI;. /// Oesterr. Int. /^itvrlir. A. Haiiso-ii-g, Beitriige zur

Kenntnis der Bergalgenflora Bohniens. Oesterr. bot-

Zeitschr. xxxvii, 1887.

HAKSG. Pmilr. Aljrnjl. HiUnn. A. Haiiso'irL:', Prodromns der

Alg-enflora von Bohmeii Prag. Theil Erst. 1888; Zweit.

Theil 1892. Archiv. der iiaturwiss. Landesdurchf. von

B;>hnien, vi, no.
; viii, no. 4.

HASS. Brit. Frednr. Al<j. A. H. Hassall, A History of the

British Freshwater Altra?, vols. I and II. London,
1845.

HAST, in Auirr. Month. Mia: Jonrn. -A\
r

. N. Hastings, New
Desinids from New Hampshire. Amer. Month. Micr.

Jonrn. xiii, 1892.

HAUPTFL. ZeUninuli: u. Hnllgalhrti' Desm. P. Hauptfleisch,
Zellmembraii mid Hiillgallerte der Desmidiaceen In-

augural-Dissert. Greifswald 1888. Mittli. a. d. Natnr-

wiss. Yer. f. Neuvor-poimnern n. Eiigen. Jahrg. 20.

HEIMERL, Dc*m. alp. A. Heimerl, Desmidiace;e alpinas.

Yerhandl. der. k. k. zool.-botan. Gesellschaft Wien, xli,

1891.

HIEROXYMTS, Cunj. in Ennl. Pflan::eini-. 0*t.-Afril;n.
- - G.

Hieronymus, "Conjugatae" in Engler's Die Pflanzenwelt

Ost.-Afrikas nnd der Nachbargebeite. Theil 0. Berlin,

1895.

ISTVAXFFI, Diag. prti'i: Alt/, nor. Hiinyai: G. Istvanffi

(Schaarschmidt), Diagnoses pra^viie Algarum novaruni in

Hungaria observatarum, etc. Notarisia, no. 5, 1887.

IT/.IGS. apnd Braun in Bof. Zc/'t. A. Braun, Beobachtungen
cles Dr. Itxigsohn in Neu-Damm iiber verschiedene mikro-

scopische Algen. Botanische Zeitung, Jan. 1856.



XXIV BRITISH DESMIDIACi;.]'.

JACOBS. Dexin. Dan<</u. J. P. Jacobsen, Apercu systematique
et critique sur les Desmidiacees du Danemark. Botanisk

Tidsskrift, viii, 1874-75.

JOHNSON, S'pccie* of Micrasterins. L. X. Johnson, On some

species of Micrasterias. Botan. Gazette, xix, 1894.

JOHNSON, Parr I)?xm. U.S., I. L. X. Johnson, Some New and

Rave Desmids of the United States. Bull. Torrey Bot.

Club, xxi, no. 7, July, 1894.

JOHNSON, Rare De*m. U.S. II. L. X. Johnson, Some New
and Rare Desmids of the United States II. Bull. Torrey
Bot. Club, xxii, no. 7, July, 1895.

JOSH. AWe.v Brit. Doon. I. W. Joshua, Notes on British

Desmidiea?. Journ. Bot. xx, Oct. 1882.

JOSH. Not?* Brit. Pr.vm. //. W. Joshua, Notes on British

Desmidieas no. 2. Journ. Bot. xxi
;
Oct. 1883.

JOSH. Nen- and Rare Dtxm. W. Joshua, On some new and
rare Desmidiea? no. 3. Journ. Bot. xxiii, Febr. 1885.

JOSH. Burmew D^xni. W. Joshua, Burmese Desmidieas, with

descriptions of new species occurring in the neighbour-
hood of Rangoon. Journ. Linn. Soc. bot. xxi, 1880.

KIKCHN. Ah/. Schle*. 0. Kirchner, Kryptogamen-flora von

Schlesien. Zweit. Bd., Erste Halfte. Algen. Breslau, 1878.

XIKCHN. B< tfr. Alyevfl. ] ['">/> ////>. 0. Kirchner, Beitrage zur

Algentiora von Wurtemburg. Jahreshefte d. Yereins f.

vaterl. Naturkunde in Wurtemburg, Jahrg. 36. Stuttgart,
1880.

KIRCHN. FJur. Plnjf-oJof/. Bt'itacatxix. 0. Kirchner, Florula

Phycologica Benacensis. Civic. Mus. di Rovereto publicaz.

xxxvi, 1899.

KLEBS, Dtxiii. Oxt^rt u*x. (I. Klebs, Ueber die Formen einiger

(lattungen tier Desmidiaceeii Ostpreussens. Schrit't. d.

})hysik.-(fkonom. (lesellscli. zu Konigsberg, V, 22, 1879.

KUNT/K, Reris. (rcu Plant. O. Kuntze, Revisio generum
plantarum vascularium omnium atque cellularium mul-

tarum secundum leges nomenclature Internationales etc.

Pars I et II. Wiirzburg, 1891.

KUTZ 81/11. Pi'if. Y. T. Kiitzing, Synopsis Diatomicearum
oder Versuch einer systeniatischen Zusammenstellung der

Diatomeen. Halle, 1S34. [Linn;ea, viii, 1833.]

KT'iv,. PJii/c. (/I i-)n. F. T. Kiitzing, Phycologia gcrmanica, d.

i. Deutschlands Algen in biindigen Beschreibungen.
Nordliausen, 1845.



BIBLIOGliAPHY. XXV

KUTZ. Tab. i>hijc<>lo<j.Y. T. Kiit/ing, Tabulae phycologicse
oder Abbildungen der Tange. vol. I, Nordhausen, 1847.

KI"T/.. /H />Wrui. Ze it ung. F. T. Kiit/ing, Diagnosen und

Hemerkungen VA\ neueii oder KritischenAlgen. Botanische

Zeitung, 1847, no. 13.

KIT/. Xj,,-,-. Alt/. F. T. Kutxinu:, Species Algarmn. Lipsiae,

1849.

1. G. Lagerheiin, Bidrag till Sveriges

algnora, Ofvers. at K. Vet.-Akad. Fohr. 1883, Xo. 2.

LAiiKKH. Bidr. Anii'i-ik. De*m.-ji. (1. Lagerheiin, Bidrag. till

Amerikas Desmidienora. Ofvers. at K. Vet.-Akad. Fb'rh.

188-"), no 7.

LAGERH. Al<j<>l. Bid)-. G. Lagerheiin, Algologiska Bidrag. I

Contributions algologique ii la fiore de la Suede. Bota-

niska Xotiser, 1886.

LAGERH. l\rit. Bfiin'i-Ji. Des in. G. Lagerheiin, Kritische Bemer-

kungen YA\ einigen in den letzten Jahreii beschriebenen

Arten und Varietiiteii von Desmidiaceen. Ofvers. at K.

Vet.-Akad. Forh. 1887, no. 8.

LAGERH. D?*m. ait* Bent/al.- G. Lagerheiin, Ueber Desmi-

diaceen aus Bengaleii nebst Bemerkungen iiber die

Geoyrapliischc \
r

erbreitung der Desmidiaceen in Asien.

Bih. till K. Sv. Vet.-Akad. Hand), xiii, Afd. Ill, no. 9,

1888.

LAGKKH. Cuitfrih. al</. Ecnad. G. Ijagerheim, Contribuciones

a la Flora algologica del Ecuador. Anales de la Univer-

sidad de Quito, iv, 1890.

LAGEKH. CJilor. Alwtn. n. Kordfau. G. Lagerheiin, Chloro-

phyceeii aus Aliessinien und Kordofan. La XT
uova

Xotarisia. ser. 4, 1893.

LAGEKH.
P]ii/<-<>j><>rj>h..

G. Lagerheiin, Ueber das Phycopor-

]myrin, einer Conjugatenfarbstoff. Vidensk.-Sels. Skrift.

1. inath.-nat. kl. 18!*.").

LKMAIKK, Lixtt' Di'*iit. I'uxt/tt;. Ad. Lemaire, Liste des Desmi-

diees, observees dans les Vosges jusqu'eii
1882 precedee

d'une introduction contenaiit des indications sur la recolte

et la i)ivparation de ces Algues. Hull. Soc. d. Sciences

Nancy, ser. 2, vi, 1883.

LEMM. in Klelaltn $ Lrmin. Vorarlelf. Flor. Pl<>n. Set ngebeits.

Vorarbeiten /u einer Flora des PlTmer Seengebeits.
2. Ver/eichniss der in tier Umgebend von Ploen gesani-

melten Algvn. Forschmigsb. Biol. Stat. Ploii. Heft o, 1895.



XXVI BRITISH DESMIDIACE^E.

LKM.M. J/;/'////. Pii'Nt'ni/i]>ir</>'. K. Lemmermann, Zur Algen-
flora des Riesengebirges. Forschungsberichte aus der

Bio]. Srat. zu Ploii, Th. IV, 1896.

LEMM. Beitrag J/f/<////. N'-///V.v. E. Lemmermann, Beitrag zur

Al-jviifl. von Scldesien. Abliand. d. Naturw. Yer. z.

Bremen, xiv, Heft 2, 1*97.

LKMM. B>.-itr. Krnntiiix* P/a)iJ>t<ni(iJ</. E. Lemmennann, Beit-

riiu-e zuv Kenntniss dev Planktonalgen. Botan. Central-

bliitt. Ixxvi, 18D.-.

'L-EM.M..Planlctonalgen. E.Lemmermann, Planktonalgen; Er-v-

bnisse einer Eeise nacli dein Pacific. Abli. Nat. \"cr.

Brem.
; xvi, Heft 2, L899.

LI:MM. Plnjtn^lrinldint Hiidixix. Tiirlit. E. Lemmennann, Das

Phyt< >plankton isachsiscliei 1 Teiche. Ploner Forschungs-
bericliten, Teil 7, 189U.

LEMM. Btitr. ::. Knnttn. tier Plniiktonalg. E. Lemmennann,
Beitrage zur Kenntni^s der Planktonalgen. Berichte der

Deutsch. Botan. Gesellsch. xviii, 1900."

LEWIX, X]inu. Siisswasseralg. M. Lewin, Ueber spanisclie
Suss\vasseralo-en. Bill, till K. Sv. Yet.-Akad. Handl. xiv,

Afd. Ill, no. 1, 1888.

LUNI>. Di'xm. ftucc. Lundell, De Desmidiaceis qua? in Suecia

inventa- sunt observationes critica1

. Nova Acta reg. soc.

scient. Upsala, ser. o, viii, 1871.

LUTKEM. Dexm. Attt'Wt'x. Liitkemuller, Desmidiaceen aus

der Um^eliunu
1 des Attersees in Oberosterreich. A'erliand.

der k. k. zool.-bot. Gesellsch. AVien, 1892.

LUTKEM. (luff. S^iro^w. Liitkemuller, Ueber die Gattung
Spirota'iiia Breb. Osterreich. botaii. Zeitschrift. 1895, nos.

1 and 2.

Li TKKM. Dr)>i. Ci-ntral Cliiiirt. J. Lutkemiiller, Desmidiaceen

aiis den Ningpo-mountains in Centralcliiiia. Ann. des.

k. k. Naturhist. Hofmus. AVien. xv, Heft 2, 1900.

LUTKKM. Drxm. J////.vfa/
f

/rr.vrrx. I jtitkeinidler, Desmidiacet'ii

aus der Umgebuiio- des Millstiittersees in Karnten. \'er-

liandl. der k". k. zool.-botan. Gesellsch. Wieii. 1 (50), 1900.

LUTKKM. ZcUmfml-r. Dexmid. Liitkemuller, Die Zellmembran
der Desmidiaceen. Beitriige zur Biologie der Pnanzen,

herausgegeben von Dr. Eerdinand Colin, viii, 1902.

LUTKKM. (faff, ^jn'mta'n. II. J. lAitkemiiller, Ueber die

(Jattung SpirotaMiia. II. Beschreibung neuer Arten und

Bemerkungen i\ler bekaunte. Oesterr. botan. Zeitschr.

1908, no. 10.



BIBLIOGRAPHY. \.\vil

MAEQUAND. The Desmids ;nul Diatoms of "West Corn wall.

Trans. Penzance Nat. Hist. ;nid Anti(|. Soc., i, 1882-3,

and 1883-4.

MASK. N. Zenl. D>'*m. W. M. Maskell, Contributions towards

a list of tlit' Xew Zealand De-midieae. Trans. X. Zeal.

Institute, xiii, 1881.

MASK. N. Zt'al. D^m. A<ll.W. M. Maskell, On the Xe\v

Zealand 1 Jesmidieae. Additions to Catalogue and Xotes

on various Species. Trans. X. Zeal. Institute, xv, ]8<s:;.

MASK. Xotr Ml<-r. Americana. W. M. Maskell, Note on Mi<-rn-

sterias Americana Halt's and its varieties. Journ. L'oy.

Mier. Soe. 1888.

MASK. Further Notes X. Zral. Desm.W. M. Maskell, Further

ISTotes 011 the Desniidiea? of Xew Zealand, etc. Trans. X.

Zeal. Instit. xxi, 1888 (1889).

MENEGH. M<i<></r. NnxtnrJi. G. Meiieghini, Monographia Nos-

tochinearum italic-arum addito spec-inline de Kivulariis,

1842. Accad. r. delle Sc. d. Torino. Class mat. e fis.

2 ser. v, 184-'!.

MKXEGH. Syiiop*. Dr*i. G. Meneghini, Syno]-i- 1 )esinidi-

aruni hiicus(jue cognitavum. Liniuea. 184U, }).
201-240.

MOBIUS, Aiixfral. Siisswasseralg.
- -M.. M("bius. Australiche

Siisswasseralgen. Flora, 1892, Heft 3.

NAG. (raft. dtt::. AI</. Nageli, Gattungen einzelliger Algen

phvsioloffisch und svstematisch bearheitet. viii, Zurich.,
I t

~
t/

1849.

NITZSCH, Beitr. ::nr lufnuor. <lfr Naturbe*clir. tier Zt-rl.-tinni

inid Bazillarien.Neue ^chriften der naturforschenden

Gesellschaft VA\ Halle. Dritter Bd. Halle, 1817.

NOEDST. Dexni. Brn#iI.Q. Nordstedt, Part 5, 18 Fain. Des-

midiacea\ in K. Warming Symbols ad Floram Brasilia

centralis ccignoscendam. Vidensk. Mecld. f. d. naturh.

Foren. i Kjobenhavn 1869, nos. 14-15 (1870).

NOEDST. Dexm. S}><'txl>. (). Nordstedt, Desniidiea 1 ex insulis

Spetsbergeiisibus et Beeren Filand in expeditionibus
aiinoi-um lsC),s ( >t 1870 suecanis collectse. OtVers. af K.

Vet.-Akad. Forh. 1872, no. 6.

NOEDST. Nnn/rx Dt-xni. 0. Nordstedt, Bidrag till Kannedomen
om sydliyare Norges Desmidieer. Acta Univ. Lund, ix,

1873!

NOEDST. De>on. Airt<>a\ 0. Nordstedt, Desniidiea 1 areto;e.

Ofvers. af K. AVt.-Acad. Fr.rh. 1875, no. 6.



XXV111 1MMT1SH DESMJDIACEJE.

NOKDST. Drxtn. TtciL (.). Nordstedt,
" Desmidieas "'

in Nord-
stedt & AYittrock, Desniidiea3 et (Kd<>g<mieaj in Italia et

Tyrolia colleetie. Ofvers. at K. Vet.-Akad. Forh. 1876,
no. 6.

NORDST. Alt'/. Brazil. O. Nordstedt, Nonnulho alga? aqua)
(luleis brasiliensis. Ofvevs. af K. Vet.-Akad. Forh. 1877,
110. 3.

NORDST. A/</. <].
duff, ft Clinr. Sandn'r. O. Nordstedt, De

Algis aquas dnlcis et de Cliaraceis ex insulis Sandviscen-

is a Sv. Berggren 1875 reportatis. J^und. 1878.

lij.
ft <~'lt<tr. I. 0. Nordstedt, De Algiset Cliaraceis.

I. De Algis nonnnllis, praecipue Desmidieis, inter Utricu-

larias Musei Lugduno-Batavi. Acta Univers. Lund, xvi,

1880.

NOEDST. Drxin. (rrirnland. O. Nordstedt, Desmidieer samlade

af S. Berggren under Nordenskioldska expeditionen till

(^(inland 1870. Ofvers. af K. Yet.-Akad. Forh. 1885, no. 3.

NORDST. in Joiini. Hot. 0. Nordstedt, The Figures in Cooke's
" British Desniids." Journ. Bot, xxv, Dee. 1887.

NoRi'ST. /// Botftn. Nut!*. 0. Nordstedt, Utdrag ur ett arbete

(ifver de af Dr. S. Berggren pa Nya Seland och i Austra-

lien samlade sotvattensalgerna. Botaniska Notiser, 1887.

NOKDST. Bontli. _D.v///. 0. Nordstedt, Desmidieer frail Born-

holm. Videnskab. Meddel. f. d. naturh. Foren. Kjoben-
havn. 1888.

NORDST. Fn'xJnr. AI</. N. ZraJ. 0. Nordstedt, Fresh-water

Alga-, collected by Dr. S. Berggren in New Zealand and
Australia. Kongl. Sv. A'et.-Akad. Handl. xxii, no. 8, 1888.

NORDST. in H<:<lici<jia. <). Nordstedt, Die Behandlung einiger

Siisswasseralgen, besonders der Desmidiaceen, in 0.

Kunt/e's Revisio generum plaiitarum. Hedwigia, 1893,

xxxii, Heft 3.

NORDST. I)ulc,f. Drxini<L 0. Nordstedt, Index Desmidiacearum
citationibus locu])letissinnis at<|iie Bibliographia. .Lund.

1896.

OSTKXKKLD. Stn<J. .r]ti/f<>f>Jft)tkf<ni
I- C. H. Ostenfeld, Studies

on Phytoplankton 1. B.tanisk Tid-skrift xxv, Heft '1, 1903.

PERTY, Klrlnxt. L'liuixf^].. Perty, Zur Kenntniss kleinster

Lebensformeii nan Ban, Fnnktimirn, Systematik, mit

Special verzeichniss der in der Sclnveiz beobachtetenen.

Bern, L852.



i'in . xxix

PIETERS, Plant* of ~l\~i'*fi'ni Lakr En'r. A. J. Pieters, Tin-

I 'hints of Western Lake Erie. Bull. U. S. Fish Commis-

sion, 1901.

RABEXH. Aly. Rabenhorst, Die A]gen Sacliseus. (coll. exsicc.)

Dresden, 1850-7'.'.

RABENH. Krypt. Fl. ftaclix. Rabenhorst, Kryptogamenflora
von Sachsen, tier Ober-Lausitz, Thuringen und Nord-

bulimen, mit Beriichsichtigung der Benachbarten Lander,

Leipzig, 186o.

RABENH. Flor. Em-op. Aly. Rabenhorst, Flora Europa-a

Algarum, aqiue dulcis et submarine. Lipsite, 1868, sect. iii.

RACIB. Nonit. l)e*in. P<>l<m. M. Raciborski, De nonnnllis

Desmidiaceis novis vel minus cognitis, qute in Polonia
inveiitee sunt. Pamietnik Wydz. Akad. Uiniej. AV

Krakow, x, 1885.

RACIB. Dexin. Noire. M. Raciborski, Desmidyje Nowe.
Pamietnik. AN'yd/. matem.-przv. Akad. Uiniej. Krakow,
xvii, 1889.

RACIB. Dettmidyja Ciaxtnnia. M. Raciborski. DesmidyiatfV ' eJ

zebrane prze/ Dr. E. Ciastonia, w podrozy na okolo-

zieini. Rospraw "VVydz. matem.-przy. Akad. Umiej.
Krakow, xxii, 1892.

RACIB. l)exm. Tapakoomas. M. Raciborski, Die Desmidieen-
nora des Tapakoomasees. Flora, Lxxxi, 1895.

RALFS, Brit. Dt-xiti. J. Ralfs, The British Desmidiea1
. London,

1848.

REINSCH, Spec. Gen. Aly. P. Reinsch, De speciebus generi-
busqne nonnullis novis ex Algarum et Fungorum classe.

Francofurti ad Moenum. 1867.

REIXSCH, Alyenfl. Frank. P. Reinsch, Die Algennora ties

mittleren Theiles von Franken. Abhandl. d. Natnr-
histor. (lesellsch. zii Niirnberg, iii, Heft 2, 1867 (1866).

REINSCH, Contril. Alg. et Funy. P. Reinsch, Contributiones
ad Algalogiam et Fungalogiam. i, Lipsise, 1875.

REINSCH, Aly. _Z.v. Kenjnelpn. P. Reinsch, Species ac Genera
nova Algarum aqua? dulcis, qua? sunt inventa in Hpeci-
minibus in expeditione Yener. transit, hieme 1874-75 in

Insnla Kerguelensi a clar. Eaton collectis. Journ. Jjinn.

Soc. bot. xv, 1876.

REINSCH, Aly. Prnm. Bun. Spel. P. Reinsch, Contributiones
ad floram Algarum aqua.

1 dulcis Prornontorii Boiue Spei,
Journ. Linn. >Soc. bot. xvi, 1877.



XXX BhMTlSH DKSMIDIACK.K.

EICHTEK, in Ht'ihriyia. P. Richter, Plem-ota-iiium nobile nov.

sp. Hedxvigia, ix, 1865.

ROY, Dexin. Pi'iilixltiri'. J. Roy, Contributions to the Desmid
Flora of Perthshire. Scottish Xaturalist, April, 1877.

ROY /// Flora of Leicestershire. -J. Roy, The Desmidieaa of
the county of Leicester, in 'Flora of Leicestershire/
Leicester Lit. and Philosoph. Soc. London, 1886.

ROY, IV.y/,/. Alfi-<l District. J. Roy, The Desmids of the
Alt'ord District. Scottish Xaturalist, x, Jan. 1890.

ROY, Frt'Nhir. Al(j. Enl>ri<l<je Lake and Vidn. J. Roy, Fresh-
water Alga3 of Enbridge Lake and Vicinity, Hampshire.
Journ. Bot. xxviii, Nov. 1890.

ROY & Biss. Jap. Drsm. J. Roy and J. P. Bissett, Xotes on

Japanese Desmids. Journ. Bot. xxv, July and Aug. 1886.

ROY & Biss. Scott. Dc*m. J. Roy and J. P. Bissett, On
.Scottish Desmidiese. Ann. Scott. Xat. Hist. 1893-94.

SCHAARSCHM. Magi/ar. Dt'xin. J. Schaarschmidt, Tanulmanyok
a Magyarhoui Desinidiaceakrol. Magyar. Tudoui. Akad.
Math. s. Termeszettud. Kozlemenyek. xviii, 1882,

Budapest.
SCHAARSCHM. Afghan. Alt/. J. Schaarschmidt, Xotes on

Afghanistan Algas. Journ. Linn. Soc. bot. xxi, 1884.

SCHMIDLE, Britr. Abjfiiji. Hrlurarzn-ald. u. Rliehu'lj. W.
Schmidle, Beitrage zur Algenflora des Sclnvarzwaldes
und der Rheinebene. Berichte der Naturforschenden
Gesellschaft zu Freiburg i. B. vii, Heft 1, 1893.

SCHMIDLE, Ah/. Geh. Oliri-rlu'iux. W. Schmidle, Algen aus
dem Gebiete des Oberrheins. Bericht. Deutsch. Botan.
Gesellsch. xi, Heft 10, 1893.

SCHMIDLE, Variabil. Coxniar. W. Schmidle, Ueber die in-

dividuelle Variabilitat einer Cosmarienspecies. Hedwigia,
xxxii, Heft 3, 1893.

SCHMIDLE, Chlorophy.-FL Torfxtn-lir Virnln im. W. Schmidle,
Aus der Chlorophyceen-Flora der Tort'stiche zu Virnheini.
Flora order allg. Bot, Zeitung. 1894, Heft 1.

SCHMIDLE, Aly. Ben/. Alp. W. Schmidle, Einzellige Algen
aus den Berner Alpen. Hedwigia, xxxiii, 1894.

SCHMIDLE, Writ. Bcitr. Ahjfnji. Rltrinrb. it. S'-htrarzirahl.W.
Schmidle, Weitere Beitrage zur Algenflora der Rheine-
bene und des Schwarzwaldes. Hedwigia, xxxiv, Heft 2,
1895.



BIBLIOGEAPHT. XX XI

SCHMIDLE, Bri'tr. nJjt.Abj. AY. Srlimidlr, Beimige /in- silpiucii

Algeuflora. Osterr. Lor. Zeirsclir. 4"> Jalirg. 1M'~>.

SCHMIDLE, Al<j. an* Sumatra. AY. Srlmiidle, Einige Algen
aus Snniarra. Hedwigia, xxxiv, I8i'">.

SCHMIDLE, Siissu-asseralg. Samoa. \Y. Sclimidle, Susswasser-

algen in 'Die Flora der Sam< >;i-! nst-lii.' Engler's Hotaii.

JahrLitcli. xxiii, 1896.

SCHMIDLE, Bt'itr. Algenfl. des Schwarzwald. it. Oberrheins II.

AY. Sclnnidle, Beitrage /nr Algenflora des Sclnvarz-

Avaldes mid des OLerrlieins. Hedwigia, xxxvi, 1897.

SCHMIDLE, Laj'/nn'irl- Siisswasseralgen. AY. Sclnnidle, UeLer

einige von Knut Bolilin in Pite Lappmark nnd \'e>rer-

Lotten o-esaiiniielre Siisswasseralgen. Bihany till K. Sv.

Vet.-Akad. Handl. xxiv, Afd. Ill, no. 8, 18Us.

SCHMIDLE, 0*t-Afrika Desmid. AY. Sclnnidle, Die von Pro-

fessor Dr. Volkens mid Dr. Srnhlmaim in Ost-Afrika

gesammelteii Desmidiaceen. Kngl. Botan. Jahrbiich..

xx vi, 1898.

SCHMIDLE, Oxtin<l. Siixx/ra**era]</. AA'. Sclnnidle, UeLer einige
v
ron Professor Hansgirg in Ostindien gesaninielre Siiss-

wasseralyen. Hedwigia, xxxix, 1900.

SCHMIDLE /// X/m mer's Kryptogamenfl. <!>'> Kreu-:ecl-<jr. Karut< it.

Hans Simmer, Yierter Bericht iiLer die Kryptogameii-
flora der Kreuxeckgruppe in Kiirnten. "Alga? Ly AV.

Sclnnidle.] Flor. Allgem. Botan. Zeitschrift, 1901.'

SCHMIDLE, A/i/i'n an* Bra*IL W. Sclnnidle, Algen aus

Brasilien. Hedwigia, xl, 1901.

SCHMIDLE, Beltr. Alacrtfl. Afrlk. W. Sclnnidle, Beitriige /nr

Algenflora Afrikas. Engler's Botan. JalirLiicli. xxx, 1901.

SCHMIDLE, Algen CamUn. AY. Sclnnidle, Einige Algen welclie

Prof.Y
r
oikeiis auf den Carolinen gesanimelt hat. Hedwigia,

xl, 1901.

.SCHMIDLE, Cliloro- u. Cyanophyceenplaiikton Nijassa mid anderer

iimerafrtk. Seen. AV. Sclnnidle, Das Cliloro- mid Cyano-

phyceenplankton des Nyassa nnd einiger anderer

iiinerafrikanisclier Seen. Engler's Botan. JahrLiicli.

xxxiii, Heft 1, 1902.

SCHMIDLE, Al<j. an* Nya#sa-See. YY. Sclnnidle, Algen, insLeson-

dere solclie des Plankton, aus dem Nyassa-See mid seiner

UmgeLung, gesanimelt von Dr. FiilleLorn. Botan.

ErgeLn. der Nyassa-See- mid Kinga-GeLirgs-Expedition,
in Engl. Botan. JalirL. xxxii, 1903.



xxxn I;I;ITLSH DESMIDIACK.I:.

SCHMIDT, (Innnll. Ahjcufl. Lfhiflunj. #r<Vr. M. Schmidt,
Grundlagen einer Algenflora der Liineburger Heide.

Hildesheim, 190:5.

SCHRODER, Aly. VerxncJixteirJie Srltfr*. AY-srA^r/r. Trac1tei/l>rn/.
B. Schroder, Die Algen der Yersuchsteiche Schles.

Fischereivereins zu Trachenberg. Forschungsberichten
der Ploner Liol. Station, Heft 5, 1897.

SCHRODER, Beitr. Algen Rtexenyi'ln'ryr*. B. Schroder, Neue
Beitriige zur Kenntnis der Algen des Biesengebirges.
Forschungsberichten Biol. Stat. zu Plon. vi, 18i>8.

SCHRODER, Planlioiipjl. an* Seen rou Wi'stpreu**. Bruno
Scliroder, Planktonpflanzen aus Seen von Westpreussen.
Berichte der Deiitsc-h. Botan. Gesellsch. Bd. xvii, ls99.

SCHRODER, Cosmocladium *a,ro)iicinn De Panj. B. Scliri'ider,
Cosmocladium saxonicuni De Bary. Bericht. der Deutscli.
Botan. Gesellsch. xviii, Heft I, 1900.

SCHRODER, Galleribildung Ale/. B. Schroder, Untersuchungen
liber (lallertbildung der Algen. Yerhandl. des Naturhist.-
Mecl. Yereins zu Heidelberg, vii, Heft 1, 1902.

TURN. Alj. StreiixaU Common. ^Y. H. Turner, The Alg;e of
Strensall Common. Naturalist,, viii, Dec. 1883.

TURN. Ntir (uid Rare Detrn. W. B. Turner, On some new and
rare Desmids. Journ. Eo}'. Micr. Soc. 1885.

TURN. Nntea FreJnc. Aly. }Y. B. Turner, Notes on Fresh-
water Algas with Descriptions of New Species. Naturalist,
xii, Feb. 1886.

TURN, in Trail*. Let-il* Naf Chil.'W. B. Turner, Alga-, in

Contrib. to a Fauna et Flora of W. Yorks. Trans. Leeds
Nat, Club, i, 188(3.

TURN. Frcxltw. Aly. E. Luh'a.W. B. Turner, The Fresh-
water Alga? (principally Desmidiea?) of East India. K.
Svenska Yet.-Akad. Haridl. xxv, no. 5, Stockholm (1892)
1893.

TURN. Dexm. Notes. W. B. Turner, Desmid Notes. Naturalist,

xviii, Nov. 1893.

TURF. Aptrcu oryauoyrapJi. P. J. F. Turpin, Apercu organo-
graphique sur le nomljre deux. Memoires du Mus. d'hist,

nat. Paris, 1828.

WALLICEJ, Drxm. Loir. Bengal (I. C. Wallich, Desmidiace;c
of lower Bengal. Ann. Mag. Nat. Hist, ser. 3, v, 1800.



I;II;UO<;I;AI'|IY. xxxm

TCFFEN WEST, Rr.m. Diat. Dfxin. Tuffeu West, Remarks on

some Diatomaceoe new or imperfectly described and a

new Desmid. Trans. Roy. Micr. Soc. viii, 1860.

WEST, Distil. l\[<tin<'. W. West, Tlie Desmids of Maine. Journ.

Bot, xxvi, Nov. 1888.

WEST, AM. Ah/. W. Ym-J^.W. West, Additions to the Alga>
of West Yorkshire. Naturalist, xiv, March and April,
1889.

WEST, DI-XIH. Muss. W. West, List of Desmids from Massa-

chusetts, U.S.A. Journ. Roy. Micr. Soc. 1889.

WEST, Freshw. Alg. Main<\ W. West, The Freshwater Algae
of Maine. Journ. Bot. xxvii, July, 1889.

WI;ST, Aly. N. Fo;-A-.v. W. West, The Freshwater Alga) of

North Yorkshire. Journ. Bot. xxvii, Oct. 1889.

WEST, Alg. N. Walrs. W. West, A Contribution to the Fresh-

water Algae of North Wales. Journ. Ro}-. Micr. Soc.

June, 1890.

WEST, Frcxlir. Al<i.
Mainr II. W. West, The Freshwater

Algse of Maine. Journ. Bot. xxix, Dec. 1891.

WEST, Aild. Alj. W. York*. ILW. West, Additions to tin-

Freshwater Algae of West Yorkshire. Naturalist, xvi,

Aug. 1891.

WEST, Datiinh Algw. W. West, Notes on Danish Alga?. La

Nuova Notarisia. ser. 2, 1891.

WEST, Alg. W. Ireland. W. West, A Contribution to the

Freshwater Algae of West Ireland. Journ. Linn. Soc.

hot. xxix, 1892.

WEST, Alg. cuj.
didc. Lnnitau.'W. West, Nonnullae algre

aquae dulcis Lusitanicae. La Notarisia, vii, 1892.

WEST, Alg. Eng. Lake Distr. W. West, Algae of the English
Lake District. Journ. Roy. Micr. Soc. ] 892.

WEST \ (I. S. WEST, New Bn'f. Fresliit*. Alg.W. West and

G. S. West, New British Freshwater Algae. Journ. Roy.
Micr. Soc. 1894.

WEST & G. S. WEST, Alg. Haday.W. West and G. S. West,
A Contribution to our Knowledge of the Freshwater

Algae of Madagascar. Trans. Linn. Soc. hot. ser. 2, v,

part 2, 1895.

WEST & G. S. WEST, Rec. i>ul>L Des-ni.W. West and G. S.

West, Some recently published Desmidieae. Journ. Bot.

xxxiii, March, 1895.

C



XXXIV MKITIS1I M'.SMimAl'K.K.

WEST & G. S. WEST, Neir and Int. t'n:hir. Alj W. West
and G. S. West, On some New and Interesting Fresh-
water Alga;. Journ. Roy. Micr. Soc. ISlKj.

\Yi:sT & G. S. WEST, #oir J\T. _4m^r. De*w. W. West and
G. S. West, On some North American Desmidieas. Trans.
Linn. Soc. hot. ser. 2, v, 1896.

WKST & G. S. WEST, Welw. Afric. Frexliw. Aly.W. West
and G. S. West, Welwitsch's African Freshwater Alga>.
Journ. Bot. xxxv, Jan.-Aug. 1897.

WEST & G. S. AVEST, Desm. &/'w//""v - W- West and G. S.

West, Desmids from Singapore. Journ. Linn. Soc. hot.

xxxiii, 1897.

WEST & G. S. WEST, Alg. S. England. W. West and G. S.

West, A Contribution to the Freshwater Alga? of the
South of England. Journ. "Roy. Micr. Soc. 1897.

WEST & G. S. WEST, Some Desm. U. S.W. West and G. S.

West, On some Desmids of the United States. Journ.
Linn. Soc. hot. xxxiii, 1898.

WEST & G. S. WEST, 07;*. on Conj.W. West and G. S. West,
Observations on the Conjugate. Ann. Bot. xii, 1898.

WEST & G. S. WEST, Note* Alg. I-III.W. West and G. S.

West, Notes on Freshwater Algas. I. Journ. Bot. xxxvi,
Sept, 1898; II. Journ. Bot. xxxviii, Aug. 1900; III.

Journ. Bot. xli, Fehr. and March, 1903.

WEST & G. S. WEST, Furth. Contrib. FresJtu: Ah/. W. Imlicx.
-W. West and G. S. West, A further Contrihution to

the Freshwater Algaj of the West Indies. Journ. Linn.
Soc. hot. xxxiv, 1899.

WEST & G. S. WEST, Freshw. Chlorophy. KoU Chang. W. West
and G. S. West, in Johs. Schmidt's Flora of Koh Chanq1

,

Gulf of Siam, part iv. Botanisk Tidsskrift, xxiv, 1901.

WEST & G. S. WEST, Alga- ft. York.W. West and G. S.

West, The Alga-flora of Yorkshire, a complete account of
the known Freshwater Algae of the county, with many
notes on their affinities and distribution. Bot, Trans.
Yorks. Nat. Union, v, 1901-2.

WEST & G. S. WEST, Aly. N. Ireland. W. West and G. S.

West, A Contribution to the Freshwater Alga; of the
North of Ireland. Trans. Roy. Irish Acad. xxxii, sec-
tion B, part 1, 1902.

WEST & G. S. WEST, Fn-xlm: Al<j. Cnjlnn.W. West and
G. S. West, A Contribution to the Freshwater Alga3 of

Ceylon. Trans. Linn. S<>r. hot. ser. 2, vi, part 3, 1902.



BIBLIOGRAPHY. XXXV

WEST it (J. S. WEST, XcrM. Freshw. Plankton, /. AV. AVest

and G. S. AVest, Scottish Freshwater Plankton. No. 1.

Journ. Linn. Soc. bot. xxxv, 190-'!.

G. S. WEST, Alt/a-ll. Cambr.G. S. West, Tlie Alga-flora
of Cambridgeshire. Journ. Bot. xxxvii, Fob. July,
1890.

(i. S. \Yi:sT, Variation Dt'*iu. G. S. West, On Vnriation in the

Desmidieo?, and its Bearings on their Classiiication.

Journ. Linn. Soc. bot. xxxiv, 1699.

G. S. WEST. A Treatise 011 the British Freshwater Algre.

Cambridge (Univ. Press), 1904.

AViLLE, /v/W.T. Alt/. Nt>r. fti'inlj. AVille, Ferskvandsalger fra

Novaja Semlja samlede af Dr. F. Kjellman paa Norden-
skiolds Ivxjtedition 1875. Givers. K. Yet.-Akad. Forh.

1879, no. 5.

WILLE, Noryes Ferric. Alg. Wille, Bidrag til Kundskaben
0111 Norges Ferskvandsalger. Christiania Yidensk.-selsk.

Forhandl. 1880, no. 11.

WILLE, Sydarner ik. Algfi. Wille, Bidrag til Sydamerikas
Algfl<jra. Bihang till K. Sv. \'ot.-Akad. Handl. viii,

no. 18, 188-k

WILLE, in Natnrl. Pjl((ii::r>ij'<ini. N. Wille, Dosmidiacea? in

Engler & Prantl's Die natnrlichen Pflanzenfamilien, I, 2,

1890.

AViLLE, Fxroerne* Ferslcv. file/. N. AVille, Om Fa-rriernos

Ferskvandsalger og om Ferskvandsalgernes Spredning-
smaader. Botan. Notiser. 1897.

WILLE, Alijoltxj. Notlz. VII. N. Wille, Algologische Notizen
A"II. Zur Yerbreitung der Siisswassera-lgen im siidlichen

Norwegen. Nyt Magazin f. Naturvidenskab. xxxix,
Heft 1, 1901.

WILLS in Midland Naturalist. A. W. Wills, List of Des-
midieas found in Sutton Park, AVar\vickshire. Midland

Naturalist, iii, 1880.

WILLS in Midland Naturalist. A. W. Wills, On the Des-
midieas of North AVales. Midland Naturalist, iv,

1881.

AViTTR. Skandinav. Drxin. V. B. AVittrock, Anteckningar om
Skandinaviens Desmidiaceer. Nova A eta Societ. tlpsaln,
ser. 3, vii, 1869.

WITTR. GotL <">!. sotv. Al(/.Y. B. AVittrock, Om Gotlands och
Glands sotvattensalger. Bill, till K. Yet.-Akad. Handl.

i, no. 1, 1872.



XXXVI ISIMTISII DKSMIDIACK.K.

WITTR. & NORDST. Alg. Ed-xic. V. Wittrock and 0. Nordstedt,

Alga) aqua" dulcis exsiccatae. Fasc. 21. Descript.

system.

WITTR., NORDST., & LAGKRH. Al(j. E.rxic. Y. Wittvock, 0. Nord-

stedt, and CT. Lagerheim, Algtu arjua' dulcis oxsiccata 1
.

Fascic. 35. Descript. system.

WOLLE, in Bull. Ton: Hot. Clitl, 1882, pp. 25-30, t. 13.

WOLLK, Desm. U. S.F. Wollo, Desiuids of the United States

and list of American Pediastrums. Betlilcliem, Pa. 1884.

WOLLE, Fr<-'xJuc. Alg. U. 8. F. Wolle, Freslnvater Alo'a 1 of tlie

United States (exclusive of the Diatomacese), vols. i and
ii. Bethlehem, Pa. 1887.

WOOD, Fredim. Alg. N. Amet:- H. C. Wood, A Contribution

to the History of the Freshwater Alga? of N. America.
Smithson. Contrib. Knowl. xix, no. 241, 1874.



BRITISH DESMIDIACE.E,

INTRODUCTION.

DESMIDS are unicellular plants of extremely varied

form. Most of them are zygomorphically symmetrical
in three different planes at right angles to each other.

They are nearly always constricted in the middle, the

constriction varying from a slight narrowing in the

central portion of the cell to a relatively deep incision.

The portion on each side of the constriction is termed
a semicell, and that portion which connects the semi-

cells is called the istlinni*. The incision on each side

of the isthmus between the semicells is known as the

xinns, and the apices of the semicells are often termed
the poles. In a few genera (such as Closterium,

Mesotaenium, Gonatozygon, and Spirotsenia) in which the

cell itself is not constricted, that part of the protoplasm
which contains the chloroplasts is almost invariably
divided into two symmetrical portions.

Before the time of Ralfs, who advocated the view
that Desmids are unicellular, nearly every author with

the exception of Kiitzing considered that they con-

sisted of two cells, even Meneghini and Ehrenberg
being under the impression that they were bicellular.

Desmids belong to the green Algas (or Chlorophycese)
of which by far the greater proportion are inhabitants
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of fresh water, and they constitute the family
DIACE/E of the order CONJUGATE. The Algae are a class

of plants which possess a simple structure, the most

highly developed forms being the red Algre (or

Floridese), which are almost entirely marine.

Although some Desmids possess cylindrical cells

very similar to those of other families of Conjugatse,

they can he readily distinguished by peculiarities in

their cell-structure, their method of division, and the

formation of the zygospore.
Some few Algae are subaerial, occurring in moist,

shady places, and among these are a few Desmids,

principally species of the genera Mesotdenium. and ('////?/-

drocystis.
The Desmids are free-floating, and often occur

in mucilaginous masses. They are never marine, but

have been found, though rarely, in slightly brackish

water. They exhibit great diversity in size, the

longest axis varying in length from 8 to 1200 ft. In

the British genera Hyalotheca, Gfymnozyga, ^pouJi/lo-

sium, Sphaerozosma, Onychonema, and Desmidium, the

cells remain attached to each other after division in

the same manner as in the other families of Conjugatse.
These filaments may be plane or twisted, and the cells

may be connected by their flat apices or by the

apposition of corresponding apical projections. This

filamentous condition may however be developed in

species of genera which normally occur as single cells.

Instances of this are known in Cosmarium, Euastmm,
Micrasterias, and N<inr<ixt'rum. The cells of the genera
(-i<nif<t<>::i/{/<>ii and (Jniir/ilnrin frequently occur in long
filaments, but a very slight disturbance is sufficient to

cause the dissociation of these filaments into their

separate cells. Even in the more typical filamentous

forms such as Desmidium, Hyalotheca, Sphaekozosma,
and Oiii/clioncuHi, the filaments are usually dissociated

into individual cells just prior to conjugation.

Every person who for the first time examines a

varied collection of Desmids is astonished at their
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wonderful symmetry and their elegance of form. This

feeling
1

is highlv intensified on observing the greatO O i/

variety of the forms, and astonishment increases when
the beautiful ornamentation of some of them becomes

manifest. Diatoms are admitted by all to be very
beautiful microscopic objects, but they are far sur-

passed in elegance by Desmids.

The simplest forms are seen in the genera i\Fcxn-

l;vninni, Cylindrocystis, Peninni, and Spirotaenia, which

consist of cylindrical or subcylindrical cells, usually
without any constriction. Even in some of these the

cell-wall is ornamented. In some species of Pen-in in-

there is a distinct although slight median constriction,

which is the first indication of the feature so cha-

racteristic of most Desmids, riz. the constriction of the

cell into two semicells. In the large genus Closterium,

and also in Rot/a, and one or two other small genera,
there is no constriction, but in those specified there is

more elegance of form, many species of the former

genus being most gracefully curved and gradually
narrowed towards the extremities, whilst some of them
have a slight ornamentation of the cell-wall. This isO

usually in the form of longitudinal striations. In

Doridiwn, which is subcylindrical, there is always a

division into two semicells with an ornamentation at

the base of each, and some species possess a grace-

fully undulated outline. In Pleurotdenium the apices
are often ornamented. In Tetmemorus the apices are

notched and the cell-wall is generally punctate. In

most of the other genera of Desmids there is a

more or less deep constriction, the semicells being
connected by an isthmus of variable breadth. In

Cosmarium, which is by far the largest genus of the

family, many of the species exhibit an exquisite orna-

mentation of the cell-wall, being decorated with sym-
metrical patterns of granules, papillae, or warts of

various sizes and shapes. The next genus in point of

view of numbers is Staurastrum, and in this genus is

found the greatest diversity of form. In addition to
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granules and warts, many species of this genus are

adorned with spines of variable length, or the angles
of the semicells are produced into long hollow

processes. Seen from the vertical view, many exhibit

a radiating structure, the number of radii varying
from three to ten. The two genera Xanthidium and

also contain some of the most beautifully
ornamented Desmids, but perhaps the prettiest of all

forms are to be found in the genus Micrasterias, the

exquisite symmetry of the incised margins of species
such as Micrasterias apiculata, M. r<i<H<>s, and M. fur-
cat* i, being without parallel in the vegetable kingdom.

The great diversity of form and wonderfully varied

character of Desmids are features associated with their

almost exclusive confinement to small ponds or the

quiet margins of lakes, localities suitable for their

existence in large numbers. The complexity of out-

line, which is so frequently accompanied by a defensive

armour of spines and spinous processes, has most

probably been acquired as a means of resisting the

attacks of aquatic animals, such as Amoeba?, Turbel-

laria, Oligochastes, Tardigrades, small aquatic larvas of

insects, and small species of Crustacea; and it is note-

worthy that most species which occur on wet rocks and
in other localities from which these enemies are almost

entirely absent, possess as a rule a comparatively

simple outline.

The cell-wall is composed of cellulose with a vari-

able admixture of pectose. The pectose compounds
are gelatinous, and in most Desmids they accumulate

as a considerable mucilaginous mass on the outer

surface of the cellulose Avail. It is most probable that

this accumulation is due to a gradual exudation of

these gelatinous compounds through numerous minute

pores present in the cellulose wall of almost all

Desmids. This is largely borne out by the radiatingO e/ t/

fibrillar structure which is so characteristic of this

mucus and which has at times caused serious errors of

observation. The pectose compounds sometimes form
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a considerable proportion of the cell-wall, and by their

gelatination cause an ecdysis of the outer layers of

cellulose. The cell-wall is usually colourless, but

sometimes is of a pale straw-colour or even of a

reddish-brown tint. It is impregnated to a certain

extent with lime, and an incineration of the living cells

leaves an ash composed chiefly of calcium carbonate,

a small quantity of calcium sulphate, and an insoluble

residue which is probably silica.

The cell-wall is often beautifully sculptured or

adorned with granules, warts, processes, spines, etc.

In some species the wall is devoid of such embellish-

ments, but the cell-walls of almost all Desmids if

examined under a sufficiently high magnifying power
exhibit fine punctulations which are the optical ex-

pression of the pores in the cellulose wall.

The cell-protoplasm occupies a large proportion of

the interior of the wall, and a portion of it always

completely lines the inner surface of the cell-wall.

This protoplasm contains numerous granules, largely of

a nutritive nature, and it exhibits a well-marked

circulatory movement. This circulation of the proto-

plasm is very variable and irregular, and its move-

ments are rendered easily visible owing to the con-

tained protoplasmic granules. Vacuoles are present in

the protoplasm, but their position and number largely

depend on the form of the chromatophores and the

general shape of the cell. There is usually a vacuole

in the region of the isthmus between the two chloro-

plasts of constricted cells, but some genera, such as

Closterium and Pleurotaenium, invariably possess apical
vacuoles. In these apical or terminal vacnoles many
small crystals are usually found (sometimes only one),
which exhibit a rapid vibratory or swarming movement.

These minute crystals (often rhomboidal) are composed
of calcium sulphate.
When Desmids are kept alive for some time,

especially under abnormal conditions, the protoplasm

develops numerous vacuoles, often of large size, all of
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which become filled with a dense swarming mass of

granular material. This change has been observed to

take place in all the genera.
The liquid contained in the vacuoles is known as

rt'U-xnp and is usually colourless. In certain species,
such as Mesotssnmm r'wlnx<-<'itx De Bary and M. pnr-

pureum West & Gr. S. West, the cell-sap is coloured
violet or purple by a pigment wliich has been termed

by Lagerheim phycoporphyrin.
The chloroplasts occur embedded in the protoplasm,

either one or more in each cell. Sometimes they are

parietal cushions or bands on the walls of the cells, but
more frequently they are central. In Spirotaenia,

Mesotavnium, Roya, and in some species of Gonatozygon
and Pemum, there is only one chloroplast. In those

species with parietal chloroplasts there may be four,

six, or eight, but the vast majority of Desxnids possess
two central chloroplasts, one in each semicell. The

chloroplasts of the Desmidiacea? are chiefly remarkable
for their large size, their variability in different

genera, and their peculiar complex character. They
may be straight and rod-like, ridged and spirally

twisted, or they may exhibit a radiating structure. In

some of the larger Desmids, such as in certain species
of Euastrum and Micrasterias, they are plate-like and
their margins are incised or lobed corresponding to the

incisions or lobes of the cell-Avail. Embedded in each

chloroplast are one or more large conspicuous pyre-
noids (Cosmarium, Staurastrum, etc.), or in some cases

numerous small pyrenoids (Gonatozygon, Genicularia,

etc.). The pyrenoids are crystalloidal nitrogenous
bodies, wliich usually become covered with minute

starch-grains after exposure to light. They consist of

reserve materials, and, with the exception of Anthoceros

among the Hepaticas, are quite peculiar to Alga3. The

pyrenoids with their envelope of starch-grains are

termed amylospheres.
There is one nucleus in each cell, generally situated

in the central portion of the cell, and in those Desmids
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which are conspicuously constricted it is found in the

region of the isthmus. It is globose or ellipsoidal in

shape, and contains one nucleolus.

VARIATION. Desmids are subject to certain varia-

tions of form and structure which have been summed

up as follows :

1. The structure of the cell-contents is one of the

most constant features exhibited by the species; but

this fact can be of little classificatory value owing to

the very large number of species which possess the

same structure and arrangement of the chromato-

phores.
2. The outward form of the cell, as seen in front

view, varies within certain limits, which are usually

very small, but which may in exceptional cases be

considerable. The form of the vertical vie\v is, as a

rule, a more constant feature than the form of the

front view.

3. The ornamentation (scrobiculations, granulations,

spinulations, etc.) of the cell-wall is relatively constant,

being always arranged according to a definite law,

which is only transgressed by variations in one or

more of the individual component groups which con-

stitute the pattern of arrangement.
4. The prolific growth and rapid division of immense

numbers of Desmids have a tendency to produce
variations from the typical forms.

5. Changes in the conditions of environment cannot

affect the characters of a species unless they act for a

long period of time.

LOCOMOTION. Desmids possess the power of slow

locomotion. If numbers of them are placed in a small

vessel and exposed to a moderate light they gradually
travel to that side of the vessel nearest the light.

Advantage may be taken of this fact, as we have often

done, to obtain pure masses of Desmids from any
muddy sediments in which they exist in quantity.

Stahl, in making observations on the movements of

Closterinui moniliferum, noticed that the plant attached
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itself at one pole and then swung over and attached
itself by the other pole, thus shifting its position by a

distance equal to its own length. This is an exhibition

of periodical polarity brought about by an alternation

of positive and negative heliotropism or geotropism,
or by a combination of both. Stahl's experiment was

performed by placing the Desmids in glass tubes and

altering the direction of the light by reflection. The

longer axes of the cells placed themselves parallel to

the incident rays, first one pole presenting itself

towards the light and then the other. The reversal of

position, which was a movement of the cell through an

angle of 180, occupied from six to thirty-five minutes

according to the temperature ; the change of position

occurring more rapidly as the temperature increased,

taking from six to eight minutes at a temperature of

33 C. In Peniam curhim the polarity is constant, the

young semicells always turning towards the light.
Goebel found that Micrasterias rohihi arranged itself

so as to place its plate-like chloroplasts at right

angles to the incident rays of light. Warming states

that the movements are due to the protrusion of a

mucilaginous stalk, and that they are partly dependent
upon, and partly independent of heliotropism and

geotropism.
The VEGETATIVE REPRODUCTION of Desmids takes place

by the process of cell-division, but this presents a

rather curious appearance, reminding one of gemina-
tion, in those forms which possess a deep constriction.

The first stage in this cell-division is an elongation ofo
the isthmus causing the semicells to move slightly

apart. The elongated isthmus increases in size,

becomes somewhat swollen and turgid, and soon shows

signs of a constriction. The constriction deepens, and
when complete the two young semicells remain
attached by their apices. The new semicells are at

first much more delicate than the old ones, but they
gradually increase in size until they ultimately attain

the form and strength of the mature halves, when in
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most cases they soon separate. In those species which

possess a sculptured cell- wall the neAv semicells are ;if

first quite smooth, the markings only beginning to

appear as the semicells approach maturity. In those

species which have an incised outline the incisions

begin to form lono- before the semicells have attained
t~>

half their full size. Thus, in all Desmids one semicell

is younger than the other. Division is most active in

late spring or early summer according to the con-

ditions of the climate.

ASEXUAL REPEODUCTION takes place by means of

apla/nospores in certain species of Desmids. Each

aplanospore is formed by the rejuvenescence of the

entire contents of a cell, a new cell-w^all being
developed round the spore. This method of repro-
duction is of exceedingly rare occurrence, having only
been seen by Wallich and Turner in Spondylosium
t/itcitx and by ourselves in Hyalotheca neijlcrtn. Ealfs

most probably noticed spores of this nature in

D< '* midiuTi i /S'v tv 1 1 iz ii.

Archer's account of the occurrence of zoospores in

a ' Docidium' must have resulted from a mistaken

observation, as all evidence tends to prove the entire

absence of ciliated motile spores from the order Con-

jugate. It is most probable that some parasitic

organism was present in the '

DoruJutniJ which gave
origin to the zoospores observed by him.

SEXUAL REPRODUCTION of an exceedingly degenerate

type occurs in all the genera of Desmids. It takes

place by the conjugation of isogamous gametes, i. e. by
the union of precisely similar gametes. The ordinary
vegetative cells themselves become the gametangia,
and as the gametes possess no cilia they are known as

aplanogametes .

Two cells of any one species having become approxi-
mated, they arrange themselves parallel to each other
or inclined at various angles according to the genus to

which they belong. From the middle of the contiguous
sides, usually the sinus, a short connecting-tube is
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formed between the cells, arising by the coalescence of

two processes, one from each cell. This connecting-
tube may be conspicuous or exceedingly delicate, and
in many Desmids is only represented by the delicate

vesicle which surrounds the gametes. The gametes,
each of which consists of the entire contents of a cell,

issue into the connecting-tube (or into its repres,enta-
tive vesicle) and there fuse together forming a ::>/go.^n>rr

(or ~t/</ott'). This zygospore assumes a definite form,

depending upon the species of Desmid, and then

surrounds itself with a firm cell-wall, generally of a

brown, sometimes of a black colour, and consisting of

three layers. The zygospore may be spherical, ellip-

soidal, or of any degree of angularity. It may be quite

smooth, as in many species of Closterium and Cuxnin-

ritun ; it may be scrobiculate, as in Xanthidium arma-

ftiui; or it may be furnished with simple spines,
furcate spines, or branched processes, as in many
species of Cosma/rium and Staurastrum.

We 'have occasionally seen zygospores formed by
the conjugation of three cells, and there is one record

of a zygospore produced by the union of the contents

of four cells. In Mesotsenium the conjugating tubes

may be put out from any part of the cell. Desmidium

cylindricum stands alone amongst Desmids in having
the zygospores produced in one of the conjugating
cells, as in the case of Spirogyra, thus exhibiting a

trace of sexual differentiation. Rarely the same phe-
nomenon has been observed in Hyalotheca dissiliens.

Lateral conjugation -or the conjugation of two

adjacent cells in a Desmid filament has been observed
in Spondylosium pulchrum var. planum.

There is no doubt that conjugation frequently
takes place between two individuals which have just

separated by vegetative division, the two new semi-

cells being as yet only imperfectly developed. This is

frequently noticed in large species of the genus Glos-

terium, such as GL monUiferum and CL Ehrenbergii,
also in Micmsteriax deuticulata and in species of Cos-
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mor'uini and Eunxtrnin. For there to be an
tl

remains of sexuality under these circumstances, differ-

entiation of sex could only occur immediately prior to

conjugation.
The development of the zygospore has been worked

out by De Bary, and there is no alternation of genera-
tions. He found that the gametes completely left the

gametangia and united in from fifteen to forty minutes,
but we have often known this process to take many
hours. The time occupied in the escape and fusion

of the gametes depends largely on the particular

species under consideration. The development of the

external ornamentation of a zygospore may take many
days. When germination takes place the outer wall

of the zygospore splits and the entire contents escape,
surrounded by the colourless inner cell-wall. This

escaped cell enlarges and soon becomes constricted,
another constriction arising 'at right angles to the first

one. Two or four new plants are thus formed which
very soon appear of typical form and size. If the

*J t' JL

species bears external ornamentation, these first-

formed cells are devoid of it, but on the first vegetative
division the new semicells acquire the characteristic

markings of the species. Hoffmeister, from observa-
tions on another species, states that the contents of

the escaped cell divide repeatedly, forming eight or

sixteen cells which have the same form, but not the

same size as the parent cells, and that these cells then

escape from the zygospore. Zygospores always rest

some months before germination.
Double zygospores are found in some species, but

little is known concerning their formation and nothingO O
of their germination; they occur in Olosterium I in en -

turn., CL Ralfsii var. hybridum, ( 'ylindrocystis diplospora,
and Penium didymocarpum.

PHYLOGENETIC RELATIONSHIPS OF THE DESMIDIACE.E.-
The Desmidiaceas must be regarded as a degenerate
family of unicellular Algge evolved by retrogression
from sexually differentiated, filamentous Conjugates.
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They constitute unquestionably the family of Con-

jugates which has attained a maximum state of

specialization with regard to complexity of morpho-
logical characters, accompanied by the loss of the

filamentous condition and the degeneration of sexual

differences. It is a notable fact that Desmidium ryliii-

ilricinn- is the only known Desmid in which the

zygospore remains in one of the conjugating cells

(presumably the female), and the occasional reversion

to this type in Hyalotheca dixsilims goes far to prove
that in all probability this was their ancestral type of

conjugation, a type which still exists in the Zygne-
macea3, but which the Desmidiaceas have lost except
for the lingering remains of it Avhich are found in

Destnidium cylindricum. Another fact testifying to

this degeneration is the secondary assumption of the

filamentous condition by about eio-ht o-enera and several
*/ o o

individual species of other genera. The recent discovery
of that remarkable Conjugate Debarya desmidioides

has also added still further evidence with regard to

the evolution of Desmids from ancestral filamentous

Conjugates.
OCCURRENCE AND DISTRIBUTION. Desmids occur from

sea-level to just below the snow-line. A few species
have been found in water that was somewhat brackish,
but only in small numbers. Everything seems to

indicate that they have but a precarious existence in

such a medium
; indeed, it is not only possible but

probable that they have been introduced in such situa-

tions by aquatic birds. As they are usually free-

floating plants they are not as a rule found in

running waters. They are most abundant in perma-
nent shallow pools and the quiet, sheltered recesses of

small lakes. Some species can always be found in the

hollows of peaty moors, whether natural or artificial, if

of sufficient age. They are usually most abundant both

with regard to number of species and individuals in the

pools, tarns, and lakes of rocky districts. In flat dis-

tricts like the fens they are few in number, especially
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in number of species, but in somewhat undulating,

virgin, sandy districts they occur in considerable

abundance. A few are met with among the sub-

merged plants in slow streams and rivers, and some

species usually occur on faces of rocks over which
water is constantly trickling, growing associated with

filamentous Alga? such as species of Stigonema and
tfrlii::ntli //,/'. Some occur in more rapidly running
water among other Alga?, as Vauch&ria geminata and

Sirogonium xtii-tinni/ ; or among mosses such as I>lin<li<i

iti'/ita, Fontinalis tuifipi/i-rfint, Amblystegium yln/n-inn,

and Rhacomitrium nci<-ulnre ; or among such Hepatica?
as tfntjHiititi undulata, Anc/irti multi/fida, and Nardia

em-arginata. The occurrence of some species where
water is rapidly moving indicates that their mucila-

ginous investment possesses considerable tenacity.
Some species are associated with Batrachosp&rmum
nil/inn in peaty waters, and in moor pools with

Jungermannia injl<it ; others are attached to the

leaves of Jxoi'trx lacustris, Lohfliit Dortmanna, and
Eriocaulon ; the peduncles and petioles of Nymphaea
and Nuphar ; and the submerged parts of the sterns

and leaves of Oalliti-i<_'1t<>, MyriophyUum, and Nr/Yymx

jjititttitx. Utricularia minor and U. int<'i-tn<'<lin are always
submerged and are often clothed with a rich coat ofO
Desmids. Many rare species occur on the leaves of

the submerged form of Littorella lacustris, and a few
on species of Nitella and ('Inmi- in the beds of rocky
lakes. Desmids are also often associated with floating
filamentous alga? of various genera. Many species
occur in quiet pools among such mosses and Hepatica?
as Sphagnum nniturfitut, N. cuspidatum v&r. plumosum,
Amblysteguim scorpioides, and A. exannulatum ; others

occur in mountain springs where Philonotis /<>ntn<i,

Jungermannia cordifolia, Saxifraga stellaris, and Epilo-
l>iurn alpiiiiini abound.

Some Desmids are found in the Plankton of large
lakes, occurring in the surface-water far away from the

shores. Staurastrum anatinum., N. pelagicum, N. ji^-Kiln-
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pelagicum, N. paradoxum var.
li>n</'i]'if.^,

N. faculiferutfa, and
Xantliiiluini antilopseum are frequent plankton-Desmids.
A few are notably alpine or subalpine ; snch are

Staurastrum acarides, X. Kjellmanni, Cosmarium

cymatopleurum, G. microsphinctum ,
('. cyclicum, etc.

We have collected the following species at an eleva-

tion of 2,700 feet on
Glyder Fawr," North Wales :-

Cylindrocystis crassa, Pemiim Digit HX, P. polymorphum,
T&tmemorus granulatus, T. Brebissonii, Closterium

Ehrenbergii, Pleurotaenium Trl>rc>il<i, Emtxfrirm hiiutle,

Cosmarium Cucurbitq,, (.'. Logiense, C. Ralfsii, Stauras-

trum KjcUminini, and Hyalotheca dissiliens.

We have also found the following in material

collected for us by Mr. T. H. Burkhill at an elevation

of 3,500 feet on Lochnagar: Cylindrocystis Brebissonii,

Pcn'urm esiyuum forma major., Ti'tint'iiwrtis Iseris, T.

granulatus, Euastrum biiudc, E. lobulatum, Micrasterias

denticulata, Cosmarium, lfnm var. minor, (.'. bioculatum,
C. creitdtum, Staurastrum- er<tx/nn, S. Kjcllmannii, N.

muricatum, S. margaritac&um, and /S'. orbiculare var.

depressum.
At a still higher elevation, on some of the moun-

tains of Perthshire, we have gathered a few species
such as Cosmarium cyclicum.
Some of the most striking of British Desmids appear

to be confined to the rocky districts of the west coast ;

such are Pleurotaenium nodosnm, Thcid'unn undulatum,
Micrasterias f/irrnta, Euastrum ]>iii</ii'

M

,
^ti/n

elongatum, N. longispimim, N. Arctiscon, X. ( Vr

N. Ophiura, S. verticillatum, and N. 7Mvx///V;/x^ var.

I/imdellii.

Some Desmids are absolutely cosmopolitan, occurring
from sea-level to the snow-line; such are Cylindro-

cystis Brebissonii, Tetmemorus granulatus, and T. Items.

In fact, the latter species is known from hot springs
in Iceland and the West Indies.

One of the chief determining factors of the abund-

ance of Desmids in any locality is the nature of the

geological formation of the district. Limestone and
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chalk districts yield few species, although one or two
Desmids, such as Oosmarium iJurrciixr and ()<>< rdltnn

xti-fnm, have a preference for water saturated with
calcium carbonate. Desmids are fairly numerous on
some of the sandy undrained moors, but they onlv
Itecoine generally abundant on the older Palaeozoic

Rocks, or on rocks of an igneous or metamorphic
character.

COLLECTION AND PRESERVATION.- -The collection of

material requires very little apparatus. A number of

corked glass tubes or wide-mouthed bottles of various

sizes, from about half an inch to an inch and a half in

diameter, will be found sufficient for most purposes.
A few large wide-mouthed bottles will also be useful.

All the bottles should bear numbered labels which
have been varnished, and they should lie wrapped
separately in paper to prevent breakage. The numbers
should lie entered up consecutively in a pocket-book
with spaces opposite each number for the description
of the habitat and the locality. As each bottle is filled

an entry should be made opposite its number in the

pocket-book. The bottles should not be filled more
than about two-thirds full, and they should be un-
corked immediately on arrival home. For facility in

moving the bottles about, they are best placed in small

wooden boxes about an inch in depth, and packed so

as to prevent upsetting. If it is desired to keep the
material alive for some time it mav be necessarv to

V t-'

transfer the contents to larger bottles, as plenty of

water is in most cases absolutely indispensable.
We have already mentioned the likely places in

which Desmids occur, and now it remains to ive aO
few hints on the collection of material. Desmids
sometimes occur on submerged plants in such numbers
that the brownish jelly in which they are embedded
can be gently removed from the water by means of the

fingers. This is, however, unusual, and submerged
mosses, Chara, Nitella, Gattitriche, Mynophyllum, or I 'fri-

cnlri, have generally to be lifted carefully out of the
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water, and after the superfluous liquid is allowed to drain

away, squeezed over the wide mouth of the tube or

bottle. The sediment that settles to the bottom of the

bottle usually contains Desmids, more or less numerous.
/

One may always depend upon finding sonic Desmids in

material squeezed from permanently submerged fiplitnj-

num.
Round the rigid leaves of I.W/rx and Lol><'li there is

often quite a thin gelatinous coating of a yellowish-
brown colour. This can be removed from the water

by getting the leaves between the fingers, with the

hand palm upwards, and then gently drawing the

hand upwards through the water. This method of

collection requires much patience and some practice, as

it is exceedingly difficult to raise in the open hand,

lio-ht, flocculent, o-elatinous material a distance ofO 7 O
about two feet through the Avater. Most of the finest

and purest material we have ever examined has been

collected in this way.
All the larger Algas should be carefully collected,

because it is amongst these that some of the most

interesting Desmids are found. Similarly, the home
of many characteristic Desmids is amongst the mosses

and filamentous Alga3 which occur on dripping rocks.

In the sheltered corners of some lakes there is often

a growth of Phragmites or 8cirj>/ix la matrix, and scrap-

ings of the older stems of these plants frequently yield
o-ood results. A net of coarse muslin or a coarseO

copper strainer will be found to be very useful for

passing amongst submerged plants. For the examina-

tion of large ponds and lakes the use of a boat is of

great service and often indispensable.
To collect the plankton-material from large lakes,

tow -nets are necessary. These nets are conical in

shape and constructed of miller's silk
; they are six or

eight inches wide at the opening, and fourteen to twenty
inches in length. The open end should be sewn on to

coarse sail-cloth, the latter being doubled and fastened

to a stout copper ring, and then three equidistant holes
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should be made through tlie sail-cloth close to the

ring. Through these holes stout cords are passed, and

the nets are towed at a distance of a few yards behind
e/

an ordinary rowing-boat. The speed of the boat should

not be more than three or four miles an hour, and the

net normally takes up a position a foot or eighteen
inches below the surface of the water. The net should

lie towed for three-quarters of an hour or an hour at a

time through the surface-waters of the deepest parts of

the lake. It is then drawn in, the water is allowed to

drain away, and the sediment is transferred to bottles.

Sometimes the material can be cleaned by a system
of washing and decanting, that is to say, all the

heavier material can be removed. Unless, however, the

material is very dirty and sandy, we do not recommend

cleaning it. If a person wishes to make a real study of

Desmids he will do better to examine his collections

just as they have been gathered ;
he will then become

acquainted with the nature of the material among
which they occur, and will soon obtain a good idea of

what to expect in his collections.

Nice clean material may be obtained by placing the

collections in flat dishes and exposing them to a fairly

good light. The Desmids appear at the surface in

small gelatinous masses and with care may be removed

by means of a small dipping-tube. Another method
is to decant off most of the water and cover the sedi-

ment with a piece of undyed sieving silk. If the silk

is sufficiently coarse the Desmids will make their way
through the meshes and can be removed. Such
material always contains numerous living Diatoms.

Living material should always be examined as care-

fully as possible, and then it should be preserved for

future examination.

There are several methods of preserving Desmids
for subsequent examination. For examining the struc-

ture of the cell-contents a 3-4 per cent, solution of

formalin is best, but for bring-in s; out the cell-outlineO o
and the structure of the cell-wall we find nothing to
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equal a 4 per cent, solution of acetate of potassium

(containing a trace of copper acetate). A solution of

picric acid will also answer as a preservative, and a Ol

per cent, solution of osmic acid may be utilised for

fixing the cell-contents. Flemming's solution and also

carbolic acid may be used as preservatives, but are not

to be recommended.
When glass-stoppered bottles are not used, it is in

all cases advisable to previously soak the corks in

strong methylated spirit in order to destroy various

spores of fungi.
EXAMINATION ANP SPECIFIC DETERMINATION. For the

examination of Desmids a compound microscope is

necessary with two powers of 70 to 100 and 400 to GOO
diameters respectively, and it is sometimes essential to

examine the smaller species under a magnification of

800 to 1000 diameters. In all cases accurate drawings
should be made to scale with a camera lucida. We
emphasize the word accurate, as great confusion has

been and still is caused by the rough, inaccurate

figures of Desmids which inexperienced authors have

published. Desmids appear to be of very different

forms according to the position in which they are seen,

and for this reason it is necessary to have two or three

views of most of them. They should be drawn in

three positions : (1) the front ricir, in which the two

longest axes of the Desmid and the full constriction

are seen ; (2) the side-view, in which the longest and
shortest axes and the constriction are seen ;

and (3)

the vertical vieir, in which the Desmid is observed

from above. With practice an observer can obtain

these various positions with more or less ease.

Many species can only be accurately identified from

empty cells or semicells in which the surface-markings
can be plainly seen, and therefore preserved material

is better for the identification of species than living
material. If few empty cells can be found, treatment

with a 5 per cent, alcoholic solution of potassium

hydroxide is often very useful.
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It is best to mount Desmids in the liquid in which

they have been preserved, and old gold-size is the onlv
safe varnish for sealing them up. The first coat of

gold-size should be allowed to thoroughly dry before
another one is put on. Sometimes an exceedingly
thin, well-seasoned cell of gold-size is used in which
to mount them. This cell must be prepared months
beforehand by making a thin ring of gold-size on the
slide. Nothing can equal these fluid mounts for

purposes of future examination, but even the best of

them frequently dry up. They may be mounted in

glycerine jelly, and with great care the larger species
can be placed in any desired position, but specimens
mounted in this medium often exhibit considerable
distortion.

The surest way of becoming acquainted with the

diagnostic features of Desmids is to draw them very
carefully in all positions. As previously stated these

drawings should be made to scale by means of a
camera lucida. This is also the best means of obtain-

ing accurate measurements of the plants. The draw-

ings can be finished off by direct observation, but the
outline and the precise disposition and form of the

markings must be drawn by means of the camera, in

order to ensure exactitude. Needless to say some

years of practice and experience are required before
faithful representations of the smaller Desmids can be
made. Strong fine drawing-paper should be used,
and the only useful pencil is the "HHHH," sharpened
on the finest emery paper. The drawings should be
fixed on to stiff sheets of paper of uniform size, each
sheet being devoted to one species. In this way the
variations of a species can be best seen.

In conclusion, we must remark that this group of

microscopic plants is well worth studying, and we
sincerely hope that the appearance of our work will

attract the attention of students to this beautiful and
somewhat neglected family of plants. During a

. / O
spring or a summer holiday, sufficient material can be
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collected to last many years. The Desmids offer a

wide field for investigation, as many parts of the

British Isles have not yet been examined. We have
made many long journeys for years past specially for

collecting these plants and other Algae amongst which

they are found, collecting daily through long holidavs,

but it is impossible for us unaided to cover the whole
of the British Isles. We have been kindly helped in a

few instances by material collected for us by friends

in places which we have not ourselves visited. We
have collected in Cumberland, Westmoreland, Durham,
Yorkshire, Lancashire, Derbyshire, Lincolnshire, Cam-

bridgeshire, Essex, Middlesex, Surrey, Sussex, Hamp-
shire, Devonshire, Cornwall, the Scilly Isles

; Anglesey,
Carnarvonshire ; Dumfriesshire, Kirkcudbrightshire,

Wigtownshire, Ayrshire, Dumbartonshire, Perthshire,

Argyllshire, Aberdeenshire, Inverness, Ross, Suther-

land, Caithness, Isle of Skye, Lewis, Harris, North Uist,

Benbecula, South Uist, the Orkney Isles, the Shetland

Isles; Antrim, Londonderry, Donegal, Tyrone, Armagh,
Down, Louth, Wicklow, Mayo, Galway, and Kerry.
Archer also collected in Dublin, Wicklow, Gralway, and'

Kerry, and was the pioneer in the investigation of the

fresh-water Algas of Ireland especially of the Des-

mids. Roy collected from several Scottish counties

and worked up material sent to him from other parts
of Scotland. He also made some collections in Wales
and examined a collection sent to him from Hampshire
as well as material sent to him from Leicestershire.

Ralfs did a good deal of work in West Cornwall and
also collected at Dolgelly. Marquand added to the

work done by Ralfs in West Cornwall. Jenner also

collected good material in Sussex and Kent. This

enumeration of counties shows clearly that a large part
of the British Isles is yet unworked, and many of the

counties enumerated have not been examined in a

detailed manner. It is most desirable that much more
work should be done in order to make our knowledge
of the distribution of the Desmids more complete.
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We would also impress upon future workers the

desirability of examining any district they are study-

ing at all periods of the year, and for more than one

year; this applies more especially to those resident in

or near such a district.

We have been very considerably helped in our

investigation of the distribution of these plants in some
of the remote districts by three grants from the

Government Grant Committee of the Royal Society.
/ i/

Dr. Otto Nordstedt of Lund, Sweden, has very
kindly placed at our disposal the valuable Desmid
material he collected when he visited Britain ; this

embraces many scores of gatherings. The material

has been very useful, as such a noted and experienced

algologist knew exactly how and where to collect. We
believe that this work will show that considerably
more is known concerning the Desmids of the British

Isles than of those of any other country.
We have arranged the species of the larger genera

in such a way as to facilitate their study.
The total number of Desmids known in the world in

1839 was about 90 species, in 1861 this had increased

to about 300, in 1889 to about 1200, and in 1902 to

about 2000. The number of species known to occur
in the British Isles is approximately (390.
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Order CONJUGATE.

This is one of the orders of the class Chlorophycese
(or Green Algge). The Algas comprised in the order
are characterised by their reproduction, which is a

conjugation of isogamous gametes. This conjugation
is a degenerate sexual reproduction, the gametes being
alike in form and structure, and without cilia. Non-
motile gametes of this nature are known as aplano-

gametes. The result of the conjugation is a zygospore,

which, after resting for a shorter or longer period,

produces on germination one or more new vegetative

plants. Motile spores are entirely wanting in all plants
of the order. Sometimes aplanospores (spores formed
without conjugation) are produced. The cells may be

solitary or united to form simple colonies or filaments,V

which usually float freely in the water. Division is in

one direction only. All possess conspicuous green
chromatophores (chloroplasts), and pyrenoids around
which starch is formed. They are also remarkable
for the great development of the gelatinous con-

stituents of the cell-wall. They are found in fresh

water, and very rarely indeed in slightly brackish water.

The two European families are :

Fain. 1. Zygnemaeese.
Fain. 2. Desmidiacea3.

Family DESMEDIACE^E.

Minute unicellular Conjugate, sometimes united

into colonies of a more or less fragile nature. Cells

very variable in form, usually constricted in the middle

into two symmetrical halves or semicells. The cell-

wall in the majority of Desmids exhibits characteristic

surface-markings. Chloroplasts generally divided sym-
metrically, one in each semicell ; sometimes two to

six in each semicell, or only one in the entire cell.
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The arrangement of the genera of Desmids given in

this work is based upon the scheme of evolution

already published by one of the authors, and upon
certain recent investigations of Liitkemiiller.

The division of Desmids into solitary forms and
filamentous forms can no longer be followed. The
genera Gonatozygon and Cfenicularia, although more

specialised than Spirotaenia, Mesotsenium, or Netriinii,

have so little in common with most other Desmids that

they must be regarded as having had a distinct origin
from filamentous ancestors. Most of the genera of

Desmids appear to have evolved from Oylindrocystis
and Mesotsenium., which were themselves derived from
filamentous ancestors, through such Conjugates as

Debarya desmidioides. The genus Peniinn undoubtedly
contains a collection of widely different plants, some
of which should be distributed in the Spirotsenieas,
Closterieas, and Cosmariese ; and Liitkeiniiller's

tion that Nageli's genus Netrium be used to include
certain well-marked forms is a most useful one. The
true Penia are of the nature of Penium margaritaceuru,
P. Cylindrus, P. spirostriolatum, etc.

The genera Docidium and Pleurotsenium belong-

unquestionably to the tribe Cosinariese, but their

origin is doubtful.

The retention of the names Pleurotseniopsis and
Pleurenterium as genera of Desmids is as useless as it

is foolish. These were originally proposed as sub-

genera by Lundell and afterwards elevated to the rank
of genera by other less experienced authors. The
establishment of such genera is against all principles
of natural classification, as it necessitates placing in

one genus a few of the most diverse forms of the

present genera Gosmarium and Staurastrum, forms
which have obviously no direct relationship with each
other. Similarly, the genus Dyxph iiirfium Nag. ( Calo-

cylindrus Kirchn.) has no definite line of demarcation
from Gosmarium Corda.
The large genera Gosmarium, and Stawastrum may



ANALYTICAL KEY. 25

at some future date have to be split up into smaller

genera, but nothing could be more foolish than to do

this without first obtaining- a reasonable knowledge of

the forms included in these genera. At present our

knowledge is insufficient for such a purpose. And
when the separation does take place, we do not think

that either the relative depth of constriction or the

position of the chloroplasts will be the basis upon
which they will be subdivided. The arrangement of

the chloroplasts is quite unknoAvn in more than half

of the species of these genera, and it is a character

of such little importance that it has been customary
to exclude it from specific descriptions of these

Desmids.

The following is an analytical kev to all the known
.

*
.

genera of Desmids. Five of these, viz. Ancylonema,

Triploceras, Tchthyocercus, Phymatodocis, and N//r/>/o-

t; have not been observed from the British Islands.

Sub-family I. SACCODERM^E.

Cell-wall unsegmented, without pores. Point of division of cells

not fixed, and unknown previous to the actual division. The young
half of the cell is developed obliquely, and its walls are absolutely
continuous with the walls of the older half.

Tribe 1. Gonatozygae. Cells elongate, cylindrical and unci Di-

stricted, forming loose filaments. Cell-wall with a differentiated

outer layer of which small roughnesses and spines form a part.

*
Chloroplasts axile.

G-or<atozij(jnn.
*

Chloroplasts parietal and spirally twisted.

Genicutarid.

Tribe 2. Spirotaenieae. Cells solitary (except in Anci

relatively short and mostly unconstricted. Cell-wall without a

differentiated outer layer. There is a periodical growth of the cell

until maturity is reached.

* One chloroplast in each cell.

t Chloroplast spirally twisted, axile or parietal.

Spirt;i'niti
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+ + Chloro])last plane, axile.

+ Cells solitary.
Mesotasnium.

+ + Cells united into short filaments.

Ancylonennt .

Two chloroplasts in each cell.

f Chloroplasts star-shaped, radiating froni a central

pyrenoid.

Cylindrocyslis.
ft Chloroplasts ridged with longitudinal ridges; edges of

ridges notched.

Netrinin.

Sub-family II. PLACODERM.E.

Cell-wall segmented, with a differentiated outer layer. Cell-

division following a fixed type and the younger half-cells interpo-
lated between the old ones. The younger portions of the cell-wall

are not continuous with the older portions but are joined obliquely
to them.

A. Point of division of cells variable or sometimes fixed (at
the isthmus).

Tribe 3. Penieae. Cells of moderate length, straight and more
or less cylindrical, sometimes with a slight central constriction."

.

Points of division often variable, following no law. Cell-wall with
or without pores. There is frequently a periodical growth of the

cell until maturity is reached.

Penium.

Tribe 4. Closteriese. Cells elongate, generally curved. Points
of division regularly placed in the middle region of the cell. Cell-

wall commonly with pores.

' Cells almost cylindrical, scarcely attenuated. Ghloroplast
single. Nucleus in a lateral position. Apical vacuoles

absent,

Roya.
** Cells strongly attenuated towards each end. Two chloro-

plasts in each cell. Apical vacuoles with moving
granules present.

Closteriwm.

B. Point of division always fixed (at the isthmus).

Tribe 5. Cosmariese. The cells exhibit great diversity of form,
and the cell-wall consists of two thin, firm layers with pores. The
cell becomes adult soon after division by the mature growth of the

young SBiiiici'H. There is no periodical growth.
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a. The obliquely-fitting new and old parts of the cell-wall at the

point of division (the isthmus) remain plane. Solitary or colonial.
f After division the cells become free and solitary individuals,

t Cells elongated and cylindrical; constriction slight.

+ Apices of cells truncate or rounded.
Bases of semicells plicate.

Docidium.
Bases of semicells plane.

Pleurotgenium.

+ + Apices of cells cleft, incision widely open or narrow.
Cell-wall adorned with rings of furcate pro-

cesses.

Triploceras.
Ceil-wall plane.

|| Apical incision widely open, apical angles
furnished with a spine.

Ichthyocercus.
|| || Apical incision narrow, apical angles

rounded.

Tetmemorus.
tt Cells relatively short, commonly compressed or radia-

ting ;
constriction usually deep.

+ Cells compressed (at right angles to the plane of

the front view) ;
from the vertical view fusi-

form or elliptical.
Cells almost always with an apical incision

and a moderately lobed margin ; with a

central protuberance.
Euastrum.

Cells very compressed, with deeply lobed or

incised margins.
Micrasterias.

Cells with a more or less entire margin, often

furnished with warts or spines.

||
Cells commonly with a central protuber-

ance.

Ti" Cell- wall either smooth, or granu-
late, or verrucose, etc. Central

protuberance present or ab-

sent.

Cosmarium.

^f^[ Cell-wall with regularly arranged

spines, generally in pairs.
Central protuberance always
present.

Xanthidium.

|| ||
Cells without a central protuberance :

angles spin ate.

Art It >-<
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+ + Cells from the vertical view commonly radia-

ting ; triangular, quadrangular, or up to 11-

radiate ; rarely fusiform.

Staiirastriiui.
''

After division the cells remain attached to form colonies.

t Colonies spheroidal ;
cells not in contact, but joined

together bv gelatinous bands.O ^ o

t Gelatinous bands narrow
;
few cells forming a

microscopic colony.
Cosmocladium.

tt Gelatinous bands very broad; many cells forming
a macroscopic colony.

Oocardium.

tt Colonies thread-like; cells attached by their apices
into long filaments.

t Cells attached by special apical processes.

Apical processes very short.

Sphserozosma.

Apical processes long and overlapping the

apex of the adjoining cell.

Oinjchonema.
tt Apices of cells plane and flat.

Cells deeply constricted.

|

Cells in vertical view elliptical.

Spondylosium.
|| ||

Cells in vertical view quadrangular with

produced angles.

Pkt/matudocis.
Cells very slightly constricted.

Hyalotheca.

b. The obliquely-fitting new and old portions of the cell-wall at

the point of division (the isthmus) develope a girdle-like thickening,
which projects back into each of the old semicells during division.

Cells attached to form thread-like colonies.

;; Cells joined by special apical processes.

Streptonema.
** Cells joined by their flat apices or by flattened apical pro-

jections.
t Cells short ; fusiform, triangular or quadrangular

(rarely circular) in vertical view.

Desmiditint.

tt Cells elongate, cylindrical.

Gymnozyga.
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Sul .-family I. SAGGODERHLE.

IN tins sub-family the cell-wall is unsegmented and

entirely without pores. It is absolutely continuous, the

newer half being indistinguishable from the older half.

There is no fixed point at which division takes place

(except in a few species of Cylindrocystift), and the

young semicells are developed obliquely.

Tribe 1. GTONATOZYG.E.

The two genera included in this tribe are consider-

ably removed from most other Desmids. The cells are

long, more or less cylindrical, and are united by their

apices to form very fragile filaments of variable length.
A verv slight disturbance will cause the filaments to

/ * '

dissociate into their individual cells, each of which
then lives an independent existence. The cell-wall

consists of two layers, the inner one being hyaline and
structureless and the outer one being generally diffe-

rentiated so as to give rise to the minute prominences
and delicate spines which are characteristic of these

plants. Conjugation only takes place between cells

which have become free.

Genus 1. GONATOZYGON De Bary, 185(3.

De Bary, in Hedwigia, 1856, p. 105
; Conj. 1858, p. 26.

Cooke, Brit. Desm. 1886, p. 2.

Cells cylindrical or narrowly snbfnsiform, 10-20

(rarely 40) times longer than their diameter, not con-

stricted, truncate, generally slightly dilated and often

snbcapitate at the apices ; usually remaining attached

to each other in filaments of variable length, which

readily dissociate into the separate cells when disturbed,
and always before conjugation ; during conjugation
sometimes geniculate. Chloroplasts two, or sometimes

only one, axile, generally undulate and rather narrow,

containing from four to sixteen equidistant pyrenoids.

Zygospore globose and smooth.
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This genus, although widely distributor! throughout the
British Islands, is not really common, nor is it partial to any
particular kind of district. The filaments, which are some-
times of great length, are exceedingly fragile, and a slight
disturbance of the water is usually sufficient to cause them to
break up into their individual cells, each of which then lives a
free and independent existence. There are usually two chloro-

plasts in each cell, the small space between them in the centre
of the cell being occupied by a certain amount of colourless

protoplasm containing the nucleus. When only one chloro-

plast is present the nucleus is situated in the median portion
of the cell in a lateral position. A terminal vacuole containing
a group of minute moving granules is sometimes present a~t

each end of the cell
;
this is best observed in G. Kinakuni.

1. Gonatozygon monotsenium De Bary.

(PL I, figs.1-7 ; PI. V, fig. 5.)

Docidium? asperum Ealfs, Brit. Desm. 1848, p. 158, t. xxi, f. 6 a, b.

Gonatozygon monotsenium De Bary, in Eabenh. Alg. 1856, no. 539.
G. Ralfsii De Bary, Conj. 1858, p. 76, t. iv, f. 23-25; Archer, in Pritch.

Infus. 1861, p. 721, t. iii, f. 1-2
; Eabenh. Flor. Eiu-op. Alg. 1868, III,

p. 107; Cooke, Brit. Desm. 1886, p. 2, t. i, f. 1
; Eoy A Biss. Scott.

Desm. 1894, p. 250
; West and G. S. West, Alga-fl. Yor'ks. 1901, p. 39.

Leptocystinema asperum Archer, Suppl. Cat. Desmicl. 1858, v, p. 251, t. xxi,
I. 5.

Gonatozyrion asperum Eabenh. Krypt. Fl. Sachs. 1863, p. 181
; Wolle

Desm. U.S. 1884, p. 22, t. i, f. 1.

Cells 10-25 times longer than their diameter, cylin-
drical, apices slightly dilated ; cell-wall minutely and

densely granulate ; grannies variable, sometimes veiy
indistinct, sometimes strong and sharp, even papilli-
forra. Pyrenoids about six to nine in eacb chloroplast.

Zygospore globose and smooth.

Length 82-284 /t ; breadth 7-5-11-5,1 ; breadth of

apices 8'6-12-5^; diam. zygospore 25-28 /u.

ENGLAND. Cumberland! Westmoreland! (Bissett).
W., N., and E. Yorks ! Zygospores from Cnllingworth
and Cantley Spont. Cheshire (Roy). Leicester (Roy).
Cambridge! Surrey! Hants! (Roy). Devon! Corn-
wall! (Marquand).

WALES. Capel Curig ! (GooJce and Wilh), Llyn
Ogwen and Llyn Padarn, Carnarvonshire !
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SCOTLAND. Generally distributed! (Tfni/

Skve in Inverness ! Lewis and Harris, Outer Hebrides !

IRELAND. West-port, Mayo ! Balieli Loughs and ne:ir

Recess, Galway ! Muckross and Glengariff, Kerry!
Dublin and Wicklow (Arrlir.r). Ram's Is., Lough
Xeagh ! Loughs Anna, Darragh, and Gartan, Donegal !

Lonsrh Fea, Londonderry ! Slieve Donard, Down !

Tipperary, with zygospores (Archer).

(Iroiji'. Distribution. France. Germany. Austria.

Hungary. Sweden. Faeroes. X. Russia. Greenland.

India. Ceylon. Siam. Sumatra. West, Central, and

East Africa. W.Indies. United States. Brazil (var.).

Var. pilosellum Nordst.

Gonatozygon monotrenium var. pilosellum Nordst. in Wittr. & Nordst. Alj.
Exsic. 1886, no. 750 ;

fasc. 21, p. 48.

Cell-wall furnished with fine papillate or spinate

projections up to 2' 5 p in length.
WALES. Between Llyniarth and Graig, near Dol-

gelly, Merioneth (Nordstedt).
IRELAND. Dublin Mts. (Archer).

Geogr. Distribution. Brazil.

This variety differs from (r. pilosum Wolle in the slig-htly

dilated apices of the cells and in the less acute hairs (or

spines), which are also somewhat denser.

2. Gonatozygon Brebissonii De Bary.

(Plate I, figs. 8-11.)

Docidium ? asperum Ealfs, Brit. Desm. 1848, t. xxi, f. 6 c
; Breb. Liste

Desm. 1856, p. 147, t. i, f. 33.

Gonatozygon Brebissonii De Bary, Conj. 1858, p. 77, t. iv, f. 26, 27 ; Archer,
in Pritch. Infus. 1861, p. 722 ; Eabenh. Flor. Enrop. Algar. Ill, 1868,

p. 156 ; Cooke, Brit. Desm. 1886, p. 2, t, i, f . 2
; West, Altf. W. Ireland,

1892, p. 114
; Eoy & Biss. Scot. Desm. 1894, p. 250.

Leptocystinema Portii Archer, Suppl. Cat. Desm. 1859, p. 251, t. xxi, f. 6.

Gonatozygon asperum Lutkem. Desm. Attersees, 1893, p. 539
; Johnson,

Eare Desm. N.S. II, 1895, p. 291, t, 239, f. 8.

Cells 10-16 (sometimes 30-40) times longer than

their diameter, narrowly cylindrically-subfnsiform, poles

subcapitate ; cell-wall minutely and densely granulate ;

granules variable, sometimes scarcely visible, sometimes
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strongly developed and very sharp. Pyrenoids five to

sixteen in each chloroplast.

Zygospore globose and smooth.

Length 162-288^; breadth
G'8-10-8^; breadth of

apices 5'8-lG'o
f
i

;
breadth just below apices 4 -

2-7'5 ^ ;

diam. zygosp. 21 /n.

ENGLAND. Cumberland ! Westmoreland!
(7>/x.sv//).

W., N., and E. Yorks ! Cheshire (%/). Cambridge !

Kent! Surrey! Hants! (Roy). Devon! Cornwall!

(Marquand).
WALES. Capel Cnrig (Cool-r tnul Will*} ; near

Dolbadarn Castle ; Bethesda
; Moelfre ;

Yr Orsedd,
Carnarvonshire !

SCOTLAND. General ! (Roy $- 7>?.v.sW/). Common in

the Outer Hebrides ! Shetlands !

IRELAND. Generally distributed !

/

Geogr. Distribution. France. Germany. Norway.
Sweden. Faeroes. Italy. Austria. Poland. Green-
land. Spitsbergen. India. W. Africa. United States.

This species is more generally distributed than (T. mono-

t&nium, from which it is readily distinguished by the form of

the cells. Although very long, the cells are somewhat fusi-

form and always attenuated towards the poles, which are

subcapitate. In G. monottenium the cells are quite cylindrical
and never attenuated towards the poles, which are slightly
wider than any other portion of the cell.

Var. Iseve (Hilse) West & G. S. West, (PI. I,

figs. 12-14.)

Gonatozygon lieve Hilse, in Rabenh. Alg. 1867. no. 1892
; West, Alg. N.

Yorks. p. 291, t. 291, f. 6 (" G. Ixve n. sp.").

Gonatozygon Brebissonii var. Ixve (Hilse) West and G. S. West, Alg-a-fl.

Yorks. 1901, p. 39.

Cells 7-20 times longer than their diameter ; cell-

wrall smooth.

Length 50-120 /< ; breadth 4'5-8'7
( ; breadth of

apices 4'3-5'5ju.

ENGLAND. Cocket Moss, near Giggleswick, and

Penyghent, W. Yorks! Mickle Fell, N. Yorks! Epping
Forest, Essex !
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SCOTLAND. Loch Harrow, Kirkcudbright !

IBKLAND. Clifden, Loughs Derrychnv and Sbanna-

cloontippen, Galway ! Lough Guitane and near Lough
Brin, Kerry !

Geofjr. Distribution. Q&licia, in Austria. Germany.
This variety is more often found than the typical form at

considerable elevations in mountainous districts. It lins been

placed as a distinct species, but all intermediate stages occur
between the smooth forms a,nd the roughest specimens of

typical (T. Brcbissonii.

Var. minutum West & G. S. West, (PI. I, figs. 15, 10.)

Gonatozyyon minutum West, Alg. N. Wales, 1890, p. 282, t. v, f . 1
; West,

Alg. W. Ireland, 1892, p. 114.

G. Bw'bissonii var. minutum West & G. S. West, Alga-fl. Yorks. 1900,

p. 39.

Cells much smaller than in the typical form, subcylin-
drical, and narrowed towards the poles ; cell-wall

minutely granulate.

Length 47'-j-67'5 n ; breadth 4"2-7 ft.

ENGLAND. Cumberland ! Westmoreland ! W. and E.

Yorks ! Surrey ! Hants ! Cornwall !

WALES. Capel Curig and Llyn-y-cwm-ffynon, Car-

narvonshire !

SCOTLAND: Harris and Lewis, Outer Hebrides ! Skye,
1 1 1 verness !

IRELAND. Frequent, especially in the west !

Geoffr. Dixfri/>ufin)t. East Africa.

3. Gonatozygon Kjellmani Wille.

(Plate I, fig. 17.)

Gonatozyrjon Kjellmani Wille, Ferskv. Alg. Nov. Semlj. 1897, p. 59, t. xiv,
f. 78.

G. Brebissonii De Bary, var. Kjellmani Eacib. Nonn. Desm. Polon. 18S5,

p. 69.

Cells 8 times longer than their diameter, commonly
cylindrical, slightly curved, a little swollen in the

middle, constricted under each pole ; cell-wall very
minutely punctulate. Pyrenoids about two in each

chloroplast.
3
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Zygospore unknown.

Length 72 /u ;
breadth 8^; breadth of apices 5-0 JH.

The typical plant has not been found in Britain
;

it is only
known from Nova Zembla, Siberia, and Gralicia in Austria.

Forma minor n<>l. (PI. I, fig. 18.)

Gonatozygon Kjellmani, forma West, Alg. Eng. Lake Distr. 1892, p. 718.

Cells rather smaller and straight.

Length 58 /u ; breadth 6-0*5 /u.

ENGLAND. Borrowdale, Cumberland !

This rare species has been placed by Raciborski as a variety
of G. Brebissonii, but we think it possesses characters which

easily distinguish it from that species. It is a much shorter

species than G-. Bn'bissomi, being' relatively much wider, the

apices are not so rounded, and the granulation is much liner.

4. Gonatozygon pilosum Wolle.

(PI. I, figs. 19, 20.)

Gonatozygon pilosum Wolle, in Bull. Torr. Bot. Club, 1882, p 27, t. 13,

f. 16 ; Desm. U.S. 1884, p. 32, t. i, f . 2
; West, Alg. N. Wales, 1890, p. 282 ;

West & G-. S. West, Freshw. Alg. Ceylon, 1902, p. 133.

Cells 12-20 times longer than their diameter, cylin-
drical

; apices truncate, not at all or very slightly
dilated ; cell-wall more or less densely clothed with

small, straight, hair-like spines. Pyrenoids about six

in each chloroplast.

Zygospore unknown.

Length 177-300 ji- breadth (without spines) 1O5-
15

/j. ; length of spines 2*5-5 /*.

ENGLAND. Skipwith Common, E. Yorks !

WALES. Capel Curig, Carnarvonshire !

Geogr. Distribution. India. Ceylon. Java. United
States.

This is a rare species, resembling G. monotsenium in the form
of its cells, which are cylindrical and sometimes have slightly
dilated apices. It is distinguished by the dense covering

1 of

fine, stiff s]>im-s.
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5. Gonatozygon Kinahani (Arch.) Rabenh.

(PI. II, figs. 1-3.)

Leptocystinema Kinahani Arch. Suppl. Cat. Desni. 1852, p. 243, 250, t. xxi,
f. 1-4.

Gonatosygon Kinahani (Arch.) Eabenh. Flor. Europ. Alg. Ill, 1858, p. 156
;

Cooke, Brit. Desin. 1887, p. 3, t. 1, f. 3 ; West, Add. Alg. W. Yorks. II,

1891, p. 244; West, Alg. W. Ireland, 1892, p. 114; Roy & Biss. Scott.
Desm. 1894, p. 250.

Cells 14-25 (sometimes 40) times longer than their

diameter, cylindrical ; apices truncate, sometimes very
slightly dilated

; cell-wall perfectly smooth. Pyre-
noids four to ten in each chloroplast.

Zygospore unknown.

Length 162-376 n ; breadth 11-14 /a.

ENGLAND. Malham Tarn and Penyghent, W. Yorks !

Strensall Common, 1ST. Yorks ! Sheep's Green, Cam-
bridge ! Richmond Park and Wimbledon Common,
Surrey !

SCOTLAND. Scotston Moor, Whitestripes Moor, Tilly-
four, Powlair, and Slewdrurn, Aberdeen

; Crathes, Kin-
cardine (Roy fy Bisxett).

IRELAND. -Ballynahinch and lakes near Recess,

Gralway ! Churchill, Donegal ! Lough Fea, London-

derry ! Dublin and Wicklow (Archer).

(Jeoyr. Distribution. Italy. Siam (var.). United
States.

This species is the only Gonatozygon with a perfectly smooth
cell-wall. In form it is somewhat similar to G. monotaenium,
but is often of larger size. It is easily overlooked 011 account
of its apparent resemblance to sterile filaments of certain

species of Mougeotia. We have often obtained it in long fila-

ments and sometimes in almost pure gatherings.

Genus 2. GENICULARIA De Bary, 1858.

De Bary, Conj. 1858, p. 77.

Cooke, Brit. Desm. 1887, p. 184.

Cells cylindrical, elongate, not constricted, apices
truncate, remaining attached in filaments for some
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time, but separating previous to conjugation when

they become geniculate. Chloroplasts two or three,

forming parietal spiral bands, sometimes irregular.
Cell-wall densely and minutely granulate.

Zygospores situated between the two conjugating
cells.

1. Genicularia spirotaenia De Bary.

(PI. II, figs. 4-6 ; PI. V, figs. 3, 4.)

Gonatozygon spirotsenia De Bary, in Hedwigia, 1856, p. 106.

Genicularia spirotsenia De Bary, Conj. 1858, p. 77, t. iv, f. 1-22
;
Arch,

in Pritch. Infus. 1861, p. 721, t. iii, f . 3 (from De Bary) ; Rabenh. Flor.

Europ. Alo-ar. Ill, 1868, p. 156 ; Cooke, Brit. Desm. 1887, p. 184, t. 66,

f. 6; West & G. S. West, Notes Alg. Ill, 1903, p. S
( S c_-p.).

Cells 10-20 times longer than their diameter, cylin-
drical ; apices very slightly dilated. Pyrenoids fairly

numerous in each chloroplast. Chloroplasts two or

three, making from 4-|-7-| turns.

Zygospore globose and smooth.

Length 200-400 n ; breadth 20-25 /u ;
breadth of

apices 27-29 /m ;
diam. zygosp. 48-57 p.

ENGLAND. Hayle Pool, about four miles from the

Lizard, Cornwall !

Geogr. Distribution. Germany. Galicia in Austria.

This rare Desmid has been observed twice from Cornwall,
hut is not known from any other part of the British Islands.

The genus Genicularia is one of the rarest of all known genera
of Desmids.

2. Genicularia elegans West & G. S. West.

(Pl.V, figs. 1,2.)

Genicularia elegans AVest & G. S. West, Scott. Freshw. Plankton, I, 1903,

p. 536, t. 14, f. 1, 2.

*

Cells 20-28 times longer than their diameter, cylin-
drical and slightly curved; apices slightly dilated.

Chloroplasts two, in very loose spirals making from

1-| 4 turns. Pyrenoids very numerous.

Zygospore unknown.
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Length 300-427 /u ; breadth 14-16'3/u; breadth of

apices 17-18' 5 //.

ScoTLAXJ). In the plankton of Loch nan Eun, N.

Uist, Outer Hebrides !

We have only observed this interesting species in the

plankton collections from the above-mentioned lake. It i>

distinguished from G-. spirotwuia De Bary by its narrower

and more elongated cells, and by the fewer turns and laxor

disposition of the two spiral chloroplasts.

Tribe 2. SPIEOT^NIEJ:.

In the genera of this tribe (with the one exception
of Aui-i/lni/ci/m, which is not a British genus) the cells

are solitary, relatively short, and unconstricted (with
the exception of a few species of Cylindrocystis). The
cell-wall is not differentiated into two layers and is

quite smooth. The individuals do not reach maturity

by the mere growth of the younger half-cell, but there

is a subsequent periodical growth, chiefly in length.

Genus 3. SPIROT^ENIA Breb. 1848.

Breb. in Ealfs' Brit. Desui. 1848, p. ITS.

Arch, in Pritch. Iiifxis. 1861, pp. 720 and 751.

Cooke, Brit. Desm. 1886, p. 50.

De Toni, Syll. Algar. 1889, p. 807.

Liitkem. Gatt. Spirotaen. 1895, p. 92.

Cells straight or almost straight, oblong-cylindrical
or fusiform, not constricted, apices rounded, subacutr.

or acute; with a single chloroplast, band-like and

parietal, or axile and cristate (or ridged), spirally

twisted to the left; nucleus excentric ;
cell- wall

smooth and colourless.

Species of this genus are never abundant and are mostly

very uncommon. They are met with sparingly either

amongst other Desmicls in collections from bogs, or occa-

sionally from wet rocks. They are easily overlooked owing
to the delicate nature of the cell-wall and their generally

inconspicuous appearance. There is frequently great diffi-

culty in determining the precise nature of the chloropiast,
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and they often occur in pairs owing to the copious mucus

holding the two individuals in the position they occupied

immediately after division.

The genus is divided into two sections according to the

axile or parietal disposition of the chloroplast.

Section 1. Monotseniae Rabenh. ; em. Liitkem.

Cliloroplasts parietal, band-like ; pyrenoids few and
scattered.

1. Spirotsenia condensata Breb.

(PL II, figs. 7-10.)

Spirotsenia condensata Breb. in Balls' Brit. Desm. 1848, p. 179, t. 34, f . 1
;

De Bary, Conj. 1858, p. 75, t. 5, f. 12
;
Arch. Coirj. Spirotaen. 1867,

p. 186, t. 8, f. 5-11
;
Rabenh. Flor. Eiu-op. Algar. Ill, 1868, p. 146

;

Wolle, Desm. U.S. 1884, p. 33, t. 3, f. 21, 22; Cooke, Brit. Desm.
1886, p. 50, t. 19, f . 3

; West, Alg. W. Ireland, 1892, p. 133
;
Liitkem.

Gatt. Spirotseii. 1895, p. 53 ;
Nordst. Index Desmid. 1896, p. 78 ;

West
& G. S.West, Alg. S. England, 1897, p. 478 ; West & G. S. West, Alga-fl.
Yorks. 1900, p. 39.

Cells large, cylindrical, 5-10 times longer than their

diameter, poles rounded ; chloroplast broad, parietal,
with 7-12 rather close revolutions.

Zygospore globose ;
inner wall pale brown ; outer

wall colourless, thick, and furnished with large areolar

markings.

Length 150-270^; breadth 18-27 /u ; diam. zygosp.
60 A/.

ENGLAND. Cumberland! Westmoreland! (Ralfs).
W. and N. Yorks! Lancashire! Leicester (Roy).
Warwick (Wills). Norfolk (Cooke). Gloucester (Rolfs).

Surrey ! Sussex (Ralfs). Kent (Ralfs). Hants !

(Bennett). Devon! Cornwall ! (Ralfs).
WALES. Greneral in the mountainous districts !

SCOTLAND. Greneral !
; occasionally with zygospores

(Roy fy Bissett). Greneral in the Outer Hebrides !

IRELAND. G-alway ! Kerry ! Donegal ! Dublin

and Wicklow (Archer). Down !

Geogr. Distribution. France. Germany. Austria

Italy. Norway. Sweden. Denmark. Russia. Poland
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Nova Zembla. Spitzbergen. Japan. United States.

Cuba.

This is the largest and most frequent of the British species
of Spirotsenia. It occurs frequently in bogs, especially in

mountainous districts, and is a very striking Desinid. The
cells may be quite straight or slightly but variously curved.

2. Spirotsenia closteridia (Breb.) Arcb.

(PI. II, fig. 19.)

Endospira closteridia Breb. in Kiitz. Tab. Phycolog. 1847, 1, p. 24, t. 36, f. 2.

Palmoylosa closteridia Kiitz. Spec. Alg. 1849, p. 228.

Spirotsenia closteridia (Breb.) Arch, in Proc. Dubl. Nat. Hist. Soc. 1864,

p. 16
;
Rabenh. Flor. Europ. Alg. Ill, 1868, p. 146, fig. xylogr. p. 104 ;

Roy & Biss. Scott. Desm. 1894; Nordst, Index Desmid. 1896, p. 75;
Liitkem. Uatt. Spirotten. II, 1903, p. 12 (sep.), t. 11, f. 12, 13.

Cells minute, 4-G^ times longer than their diameter,

fusiform, usually distinctly curved, apices obtuse ;

chloroplast parietal, with two revolutions. Cells often

gregarious in a mucilaginous jelly.

Zygospore unknown.

Length 14-28 /n ; breadth 3*3-5 //.

SCOTLAND. Muchalls, Kincardine (Boy fy Bixwft).

Gecxjr. Distribution. - - France. Germany (var.).
Bohemia (var.).

3. Spirotaenia endospira (Kiitz.) Arch.

(PI. II, figs. 20-23.)

Palmoglcea endospira Kiitz. Tab. Phycolog. I, 1847, p. 19, t. 24, f. 6.

Endospira Bryophila Breb. in Desrnaz. Crypt, de Fr. 1850, fasc. 40, no.

1654.

Spirotsenia musicola De Bary, Conj. 1858, p. 75, t. 7 r
;
Arch, in Pritch.

Infus. 1861, p. 751.

Spirotsenia endospira (Kiitz.) Arch, in Proc. Dubl. Nat. Hist. Soc. 1864,

p. 15
; Liitkem. Gatt. Spirotam. II, 1903, p. 10 (sep.), t. 11, 1'. lo.

Spirotxnia Bryophila (Breb.) Rabenh. Flor. Europ. Alg. Ill, 1868, p. 146,

fig. xylogr. p. 104; Wolle, Desni. U.S. 1884, p. 33, t. 3, f. 20; Cooke,
Brit. Desm. 1886, p. 52, t. 19, f . 8

;
Nordst. Index Desmid. 1896, p. 70.

Cells small, 2 or 3 times longer than their diameter,

oblong-cylindrical, straight or very slightly curved,

apices rounded ; chloroplast parietal, broad, with

1-1^ revolutions. Cells gregarious in a mucilaginous

jelly-
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Zygospore unknown.

Length 12-21 / ; breadth 6-7'4 /i.

ENGLAND. Shipley Glen, W. Yorks !

WALES. Capel Curig (Roy).
SCOTLAND. Braes of Gight, Scotston Moor, Dalbagie,

Aberdeen; Muchalls, Kincardine (lt<>i/
'

Bissetl).
IRELAND. Dublin and Wicklow (Archer).

Geogr. Distribution. France. Germany. Switzer-

land. Hungary. Sweden. Faeroes. United States.

This is distinguished from the preceding species by its

larger size and cylindrical cells. The chloroplast is also

relatively broader.

1. Spirotsenia truncata Arch.

(PI. II, figs. 24-20.)

Spirottenia truncata Arch, in Proc. Dubl. Nat. Hist. Soc. 1862, p. S3, t. 2,
f. L'S 31; in Micr. Journ. 1802, p. 253, t. 12; Conj. Spirotsen. 1867,

p. 191, t. 8, f. 12; Kabenh. Flor. Europ. Alg-ar. Ill, 18(58, p. 147;
Cooke, Brit. Desm. 1886, p. 51, t. 19, f. 4

; Nordst. Index Desiuid. 1896,

p. 261.

Cells small, cylindrical, 5-8 times longer than their

diameter, attenuated near the apices which are trun-

cate ; chloroplast with two to six rather close revolu-

tions leaving a minute clear space at the poles ; this

clear space or apical vacuole sometimes contains one
or more moving granules.

Zygospore globose, closely covered with large,

acutely-conical teeth.

Length 50 n ; breadth 7 /u; diam. zygospore without

spines 18 /u, with spines 30-35 /u.

ENGLAND. Angle Tarn, Cumberland !

WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Inverness (Skye), Aberdeen, Kincardine,

Forfar, Perth, Argyle (It<>// g Bissett).
IRELAND. Dublin and Wicklow (Archer). Mourne

Mts., Down ! Zygospores from Glencar, Kerry, and
from Westmeath (Archer}.

Geoi/r. Distribution. Denmark. Sweden. Nova
Zembla. India (var.).
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5. Spirotaenia minuta Tlmr.

(PI. Ill, figs. 1-3.)

Spirotaenia minuta Tlmr. in Breb. Liste Desni. 1856, pp. 157 ;ui<l :>u:!, t. 1,

f. 30
;
De Bary, Conj. 1858, p. 75

;
Eabenh. Flor. Europ. Al-ar. Ill,

1868, p. 147; Kirchn. Alg. Schles. 1878, p. 136; Cooke, Brit. Dosiu.

1886, p. 51, t. 19, f. 7 ;
Lutkem Gatt. Spirota^n. 1895, p. 51, t. 1, f. 21

;

Norclst. Index Desmid. 1896, p. 171.

Spirotaenia erythrocephala Arch, in Pritch. Ini'us. 1861, p. 751 (nun Itzigs.).

Cells small, 5-(5 times longer than their diameter, fusi-

form, apices subacute or acutely rounded
; chloroplast

parietal, rather narrow, with three to five revolutions.

Zygospore unknown.

Length 15-40,u; breadth 3-7 /i.

ENGLAND. Pilmoor, N. Yorks ! Enbridge Lake,
Hants (Ro)j). Cornwall (Marquand).

WALES. Llyn Idwal and Llyn Bochlwyd, Car-

narvonshire !

SCOTLAND. General (Hvy fy Bissett).
IRELAND. Carrick Mountain, Wicklow (An'/trr).

West of Glenties, Donegal ! Slieve Donard, Down !

(j-eogr. Distribution. France. Germany. Austria.

Sweden.

Liitkemiiller has recently placed the British forms of this

species as " var. obtusa."

Var. minutissima Kirchn.

Spirotxnia minuta Thur. var. minutissima Kirchn. Al^. Schli'ts. 1878, p. 136
;

Koy & Biss. Scott. Desm. 189-i, p. 250 ;
Nordst. Indox Deauiid. 1896, p. 171.

About half the size of the typical plant and with the

apices more acute ; chloroplast broader.

Length 15-20 ^; breadth 3*5-4 /m.

SCOTLAND. Strathpeffer, Ross ; Glen Cattie, between

Loch Kinnord and Cambus O'May, Aberdeen; Scolty,

Kincardine; Fendoch Hill, Perth (lloij Jliwtt).

(jfeuyr. Distribution. Germany.

Roy remarks that this variety forms "
lines of from '20 to 30

individuals, in pairs, with a little distance between each pair,

enveloped in mucus."
The variety has been elevated hy Lutkemuller to a species

under the name of
"
Sp. Kirchneri."
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6. Spirotaenia eboracensis G. S. West.

(PI. Ill, figs. 4-6.)

Spirotxnia minuta Thur. var. eboracensis West & G. S. West, Notes Alg.
I, 1898, p. 2 tsep.) ;

West & G. S. West, Alga-fl. Yorks. 1900, p. 40.

Spirotxnia eboracensis G. S. West in Liitkem. Gatt. Spirotuen. II, 1903,

p. 9 (sep.), t. 11, f. 7.

Cells small, about 4 times longer than their diameter,

fusiform-elliptic, with rounded apices ; chloroplast

parietal, rather narrow, with 4-4^ revolutions.

Zygospore unknown.

Length 30-32 /* ; breadth 7-8 p.

ENGLAND. Cam Fell, W. Yorkshire !

Not uncommon among Cylindrocystis craasa, Netrinni

Digitus, Hyalothecu dissiliens, etc., in peat hogs.
We agree with the recent suggestion of Liitkemiiller that

ill is plant should be regarded as a species distinct from

Spirut&nicb minuta. It is distinguished by its relative short-

ness in proportion to its breadth, and by the outward form of

the cell.

7. Spirotsenia turfosa West & G. S. West.

(PI. II, fig. 11.)

Spirotsenia turfosa West & G. S. West, Notes Alg. I, 1898, p. 2 (sep.) ;

Alga-fl. Yorks. 1900, p. 40.

Cells of medium size, about 12 times longer than

their diameter, subcylindrical, elongate, almost straight
or slightly curved, at each pole gradually attenuated,

apices rounded ; chloroplast parietal, rather broad,

making only l-J-2 revolutions, pyrenoids small and
scattered.

Zygospore unknown.

Length 100-102 ^ ;
breadth 7'5-8*5ju; breadth of

apices about 4/n.

ENGLAND. Ilkley, W. Yorkshire !

&

This species, which was found in peaty pools, appears to

come nearest to S. parvnla Arch., but is of much larger
si/A-, is proportionately longer, and has more rounded and

relatively wider ends. It differs from S. fusiform!* in its

larger size, its more rounded poles, and in having more turns

of the chloroplast.
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8. Spirotaenia fusiformis West & G. S. West.

(PI. II, figs. 12-14.)

Spirotsenia fusiformis West & G. S. West, Notes Alg. I, 1898, p. 2 (sep.) ;

Alga-fl. Yorks. 1900, p. 40.

Cells small, 10-12 times longer than their diameter,

elongate, straight or often slightly oblique, cylindrico-

fusiform, attenuated towards the apices which are

acute but rounded ; chloroplast parietal, rather broad

and somewhat irregularly disposed from pole to pole,

making -|
--
f of a revolution.

Zygospore unknown.

Length 42-58 n ; breadth 4' 3-4'6 n.

ENGLAND. --Cowgill Wold Moss, Widdale Fell, W.
Yorkshire !

This species was found in peaty pools amongst Sphagnum.
The cells were solitary or in pairs (after division) and occurred

somewhat sparingly among a large quantity of Artlirodcsnius

Incus. It was very difficult to determine the precise nature of

the chloroplast, on account of its iiideriniteness and the small

size of the plant ;
it only made from half to three-quarters of

a turn, and the protoplasm (outside the chloroplast) contained

some large granules.
It is distinguished from S. teuerrima Arch, by its greater

diameter, its comparatively shorter cells, and by the different

nature of the chloroplast.

9. Spirotsenia parvula Arch.

(PI. II, figs. 15-18.)

Spirotsenia parvula Arch. Descript. new Cosm. etc. p. 84, t. 2, f . 32-43
;

Kabenh. Flor. Europ. Algar. Ill, 1868, p. 147; Lund. Desm. Sviec.

1871, p. 91 ; Cooke, Brit. Desm. 1886, p. 51, t. 19, f. 5; Liitkem. Desm.

Attersees, 1893, p. 540; Liitkem. Gatt. Spirotaen. 1895, p. 54; Nordst.

Index Desm. 1896, p. 196.

Cells minute, 5-8 times longer than their diameter,

slender, fusiform, apices gently rounded; chloroplast

parietal, very narrow, making 1-1J revolutions.

Zygospore unknown.

Length 17-35 /u ;
breadth 3'5-4'5 /u.
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ENGLAND. Bowness, Westmoreland (Bissctt). En-

bridge Lake, Hants (Roy). Cornwall (Marquand).
'WALES. Glyder Fact, Carnarvonshire (at 2,200 ft.) !

SCOTLAND. Nairn, Aberdeen, Kincardine, Forfar,
Perth (Roy fy Biw-tt). Rhiconich, Sutherland !

IRELAND. Dublin and Wicklow (ArrJtrr).
Distribution. Austria. Sweden. Brazil.

This species is sufficiently distinct by reason of the form of

tin 1 cells and the narrow chloroplast with few turns. We are
indebted to Dr. J. Liitkemiiller for accurate figures of this

plant.

Section 2. Polyta&nise Rabenh.

Chloroplast axile, cristate, with several spirally

arranged ridges revolving to the left, rarely almost

straight ;
with one axile series of pyrenoids.

10. Spirotaenia obscura Ralfs.

(PI. Ill, figs. 7-12.)

Spirotxnia obscura Ralfs, Brit. Desm. 1848, p. 179, t. 34, f. 2
;
DC Bary.

Conj. 185S, p. 75 ;
Arch, in Pritch. Infus. 1861, p. 752 ; Eabunh. F\<n\

Europ. Alg. Ill, 1868, p. 147; Wolle, Desm. U.S. 1884, p. 33, t. 3,

L 16-19; Cooke, Brit. Desm. 1886, p. 52, t. 19, f. 6; Liitkem. <i;ilt.

Spirotsen. 1895, p. 2, 93, t. 1, f. 1-6, 15-19
;
Nordst. Index Desmid.

1896, p. 186 ; Koy. & Biss. Scott. Desm. 1894, p. 58 (sep.) ; West &
G. S. West, Alg. S. England, 1897, p. 478.

Cells of medium size, 3-|-8 times longer than their

diameter, cylindrical or fusiform, attenuated towards
each pole, apices rounded

; chloroplast axile, not quite

reaching the poles, cristate, with 3-8 ridges spirally
twisted to the left, rarely almost straight, ridges
thickened at the free margin; pyrenoids several.

Zygospore globose, areolate.

Length 50-210 A*; breadth 15-30,,.
ENGLAND. -- Westmoreland (Biwtt). JN

T
. Yorks !

Lancashire ! Warwick (Will*). Kent (Ru-lfx). Sur-

rey ! Hants (Rot/). Cornwall (Ralfs).
WALES. --

Capel Curig ! (GooJce ty Wills); Llyn
Idwal !

;
Y Foel Fras, Carnarvonshire !
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SCOTLAND. Ross, Inverness, Aberdeen, Kincardine,

Perth, Stirling; zygospores from (
1

ammie, Kincardine

(Roy $ Ji isse it
)

. Sutherland !

I UKLAXD. Dublin and Wicklow
(.

I /rA'v). Near Locli

Brin, Gralway!

(ri'iHji-. Distribution. France. Germany. Switzer-

land. Austria. Hungary. Italy. Norway. Sweden.
Holland. Spitzbergen. Nova Zembla. Tinted Slates.

11. Spirotaenia bispiralis West.

(PI. Ill, fig. 13.)

Spirotsenia Uspiralis West, Alg. W. Ireland, 1892, p. 133, t. 20, f. 8;
Liitkem. Gatt. Spirotacn. 1895, p. 57 ;

Nordst. Index Desmid. 1896,

p. 02.

Cells large, 5 times longer than their diameter, fusi-

form, poles subtruncate
; chloroplast axile, with two

narrow ridges arranged in close spirals making about
9 revolutions.

Zygospore unknown.

Length 86-1 00 /i ; breadth 18-20/u; breadth just
below apices 4-6 /n.

IRELAND. Near Westport, Mayo !

This plant lias only once been observed, but if its characters
are constant it is a well-marked species. If the number of

spiral ridges is variable it is probably only a form of 8. nlixnirti

Ralfs.

12. Spirotsenia trabeculata A. Br.

(PI. V, fig. 6.)

Spirotsenia trabeculata A. Br. in Eabenh. Alg. 1856, no. 543 ; Do Bary,
Conj. 1858, p. 75; Eabenh. Krypt. Fl. Sachs. 1803, p. 178; Lutkem.
Gatt. Spirotam. 1895, p. 5, 95, t. 1, f . 20

;
Nordst. Index Desmid. 1896,

p. 256 ; West & G. S. West, Alg. N. Ireland, 1902, p. 19.

Cells of medium size, 5-7-^ times longer than their

diameter, subcylindrical, gradually attenuated from the

middle towards the apices, which are subtruncate ;

chloroplast axile, scarcely reaching the extremities of

the cell, cristate, with 5 or (3 slightly spiral ridges
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which are scarcely thickened at the free margin, pyre-
noids many.

Zygospore unknown.

Length 142-210^; breadth 19-35 /w; breadth of

apices lO'o-H'5^.
IRELAND. Lough Anna, Donegal !

Geogr. Distribution. Austria. Germany.
In the Irish specimens the chloroplast possessed six almost

straight ridges, and extended the whole length of the cell

with the exception of a very small space at each end. In

many specimens the chloroplast was partially interrupted
in the middle, and most of the examples appeared to be faintly
constricted. The apices were distinctly more truncate than
those figured by Lutkemiiller, but Rabeiihorst says

"
utroque

polo truncata," and Lutkemiiller has since remarked that the

apices are probably subtruncate. It is a very rare species.

13. Spirotaenia acuta Hilse.

(PL III, figs. 14, 15.)

Spirotip.nia acuta Hilse, in Rabenh. Alg. 1866, no. 1830
; Eabenh. Fior.

Europ. Alg. Ill, 1868, p. 148
; Cooke, Brit. Desm. 1887, p. 185, t. 66,

f . 5 ;
Liitkem. Gatt. Spirotsen. 1895, pp. 56, 93 ; Nordst. Index Desmid.

1896, p. 39
;
West & G. S. West, Alga-fl. Yorks. 1900, p. 41

; Alg. N.

Ireland, 1902, p. 19.

Cells small, (2-|-)5-8 times longer than their dia-

meter, fusiform, tapering from the middle to the apices,
which are acute ; chloroplast axile, with several (3 or 4)

spirally arranged ridges which sometimes anastomose.

Pyrenoid usually solitary.

Zygospore unknown.

Length 30-37 n ;
breadth 6-7 -2 p.

ENGLAND. Pilmoor, N. Yorks ! Hampsfell, Lanca-

shire !

SCOTLAND. Upper Powlair, Slewdrum, Culblean,

Aberdeen; Den of Garrol and Dalbrake, Kincardine;

Fintray Hills, Stirling (Roy fy Bissett). Rhiconich,
Sutherland ! Near Balallan, Lewis ;

and near Tarbert,

Harris, Outer Hebrides !

IRELAND. Galway (Archer). Near Grweedore
;

Loughs Anna and Machugh, Donegal !
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Geogr. Distribution. Silesia in Germany. Austria.

This is a rare plant and is readily distinguished by the

sharp apices of the cells. The chloroplast usually contains

one pyrenoid and extends to the extreme points of the cells.

The spiral ridges are generally three or four in number,, rather

irregular, and they frequently join together. Lutkemiiller

gives 18
fjL

as the length of his smallest specimen (only 2 4

times longer than broad), but we have seen no British

specimens so short as that.

14. Spirotaenia tenerrima Arch.

Spirotxnia tenerrima Arch, in Quart. Journ. Micr. Sci. 1870, p. 203
;

Cooke, Brit. Desna. 1886, p. 52
;
Liitkem. Gatt. Spirotsen. 1895, p. 54 ;

Nordst. Index Desmid. 1896, p. 251; West & G. S. West, Alga-fl.

Yorks. 1900, p. 41.

? Spirotxnia gracillima Arch, in Quart. Journ. Micr. Sci. 1875, p. 116, t. 6
;

Nordst. Index Desmid. 1896, p. 133.

Cells minute, very slender, 20 times longer than

their diameter, somewhat curved or arched and slightly

attenuated towards the poles, apices truncate (?) ;

chloroplast ....?, forming a single spiral.

Length 31-42^; breadth 2'5-3'5/j.

? [ENGLAND. Pilmoor, N. Yorkshire ! (PI. Ill, figs.

16, 17.)]
IRELAND. Dublin (Archer) .

It is extremely doubtful whether the specimens from York-

shire really belonged to this species, or to the Desmidiaceae

at all ! The nature of the chloroplast was very obscure and
the specimens may have been forms of Rhaphidium fascicula-
tum var. aciculare. It is also doubtful whether the forms

described by Archer as two species are identical. Foi-

ls', tenerrima he says : "Exceedingly slender, being, however,

long as compared with the diameter
;

the cells somewhat
curved or arched, slightly tapering, ends truncate, the endo-

clirome forming a single spiral reaching from end to end of

the cavity, self-division transverse ;

" and for S. (jracilliina

he says :

"
Very minute, linear, extremely slender, very

slightly tapering, apices blunt, spiral turns very numerous;
a remarkable form from its extreme slenderness. Breadth

2'5-2'8 |U,
about twenty times longer than broad." It may

be that these plants are distinct species, but Archer's descrip-
tions are insufficient.
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Genus 4. MESOTJENIUM Nag. 184'..

Niig. Gatt. einz. Alg. 1849, p. 108.

De Bary, Conj. 1858, p. 20, 30, 74.

Arch, in Proc. Dubl. Nat. Hist. Soc. 1864, p. 20.

Cooke, Brit. Desm. 1886, p. 47.

De Toni, Syll. Alg., 1889, p. 811.

Cells cylindrical or subcylindrical, usually straight,
often slightly curved, not constricted, apices rounded
or subtruncate

;
with a solitary chloroplast (more rarely

with two chloroplasts), which is axile, flattened, and

plate-like ; pyrenoids one or several ;
nucleus frequently

excentric.

Of the ten British species of this genus, only three occur
as free-floating Desmicls in quiet water. The remaining
seven are found in gelatinous masses amongst mosses, princi-

pally on wet rocks.

The cells are frequently filled with large quantities of

reserve products which completely obscure the choloroplast.
The British species are best arranged in the following

manner :

A. Cells embedded in mucilaginous masses.

^

Cell-sap uncoloured.
t Cells cylindrical or ellipsoidal, poles rounded-

Cells large, often curved, 3-5 times longer than
broad.

1. M. De Greyi.
Cells of medium size, rarely curved, l-2 times

longer than broad.

2. M. mirificum.
Cells small, cylindrical, 2-2i times longer than

broad; diam. 15/u.
3. M. macrococcum.

Cells small, cylindrical, 2-2^ times longer than
broad

;
diam. 11-12 ^.

4. M. clilamydosporum.
ft Cells subcylindrical, poles attenuated.

5. M. caldariornm.

ttt Cells cylindrical, poles truncate.

6. M. trimcatum.
'

f

Cell-sap normally coloured violet.

7. M. violascens.
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B. Cells free-swimming.
*

Cell-sap coloured purple or violet.

8. M. purpureum.
**

Cell-sap uncoloured.

t Cells straight, 3-4 times longer than broad.

9. M. Endlicherianum.

ft Cells curved, 6-8 times longer than broad.

10. M. Kramstai.

A. Cells in mucilaginous masses, principally on wet
rocks.

1. Mesotaenium De Greyi Turn.

(PL III, figs. 18, 19.)

DC Greyi Turn. Notes Freshw. Alg. 1886, p. 34, t. 1, f. 1;
Cooke, Brit, Desm. 1886, p. 48, t. 18, f. 6; West, Alg. W. Ireland,

p. 131 ; Alg. Eng. Lake Distr. 1892, p. 721
;
West & G. S. West, Alg. S.

England, p. 478; Alga-fi. York*. 19U<>, p. 41; Alg. N. Ireland, I'.)ii2,

p. 19
;
Norclst. Index Desmid. 189(3, p. 136.

Mesotxnium Braunii De Bary, var. Greyi (Turn.) Roy in Scott. Nat. x,

1890, p. 206.

Cells large, 4-4^ times longer than their diameter,

cylindrical, straight or curved, apices broadly rounded.

Zygospore unknown.

Length 76-104 p ; breadth 20-28 p.

ENGLAND. Bowness, Westmoreland ! Blubberhouses

(Turner), Ilkley, Simon Seat, and near Settle, W. Yorks!
Puttenham Common, Surrey ! Tintagel, Cornwall !

SCOTLAND. - -
Brseriach, Inverness ; Tough, Glen

Berry, and "
Colonel's Bed," Aberdeen ; Kyles of Bute,

Argyll (Roij $ Bissett).
ICELAND.-- Castletown, Kerry! Lough Nacung,

Donegal !

Geoyr. Distribution . Australia.

This is the largest species of the genus ;m<l the cells fivijiii'iitly

become filled with reserve materials, often in the form of

large oil globules.

Forma major forum itur. (PL III, fig. 21.)

Cells rather larger than in the typical form, and
about 4 times longer than their diameter.

4
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Length 97-123 /i; breadth 26-30 /u.

IRELAND. Mourne Mts., Down.

This form occurred in gelatinous masses on rocks,
with other Desmids and numerous Diatoms. Many of the

individuals were straight, the others being slightly curved.

Forma tennis forma nov. (PL Ill, fig. 22.)

Cells rather narrower than in the typical form
;

a

little more than 5 times longer than their diameter.

Length 83 /u ; breadth 15*5 /u.

ENGLAND. Epping Forest, Essex !

This form occurred in peaty ditches along with Euastrum
lobulatum and Tetntemonis granulatus. It is of about the

same length as the type, but is proportionately narrower.

The cells were embedded m a mass of mucus produced princi-

pally by numerous specimens of Varikeurckia rhomboides var.

Saxonica.

Var. breve West. (PL III, fig. 20.)

M. DC Greyi var. breve West, Alg. W. Ireland, 1892, p. 131, t. 20, t'. 0.

Cells almost straight or slightly curved, 2^ times

longer than their diameter.

Length 58 p ; breadth 2 1 -22 /u.

IRELAND.- -Tore Mountain, Kerry !
,
on dripping rocks

with Ampho ridium Mongeotii and other mosses.

The cells of this variety are much shorter than those of the

type, but in their breadth and other respects they are pre-

cisely similar.

2. Mesotaenium mirificum Arch.

(PL IV, figs. 18, 19.)

Mesotxnium mirificum Arch. PalmogloBa and descrip. Mesot. 1864, p. 19,

t. 1, f. 20-31
; Cooke, Brit. Desm. 1880, p. 47, t. 18, f. 3

;
West & G-. S.

West, Alga-fl. Yorks. 1900, p. 41
;
Nordst. Index Desinid. 1890, p. 173.

Palmoglcea mirifica Rabenh. Flor. Europ. Alg. Ill, 1808, p. 117.

Cells broadly elliptical or oblong-elliptical, 1^-2^
times longer than their diameter, straight or rarely

slightly curved ; chloroplast in the form of a very
narrow axile plate which is often curved.
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Zygospore unknown.

Length 25-42-5 /*; breadth 15-20/u.

ENGLAND. - -Stickle Tarn, Westmoreland! Ogdcn
(Hoim-h and Ino-leton, W. Yorks ! Leicester (Ltoi/).o O 7 \

WALKS. -Llyn Idwal, Carnarvonshire!

SCOTLAND. Harris, Outer Hebrides ! Groat Fell,

Arran !

IRELAND. Dublin and Wicklow (Archer).

Archer observed the formation of asexual spore-like bodies

iu this plant ; they were of a brown colour and of an average
diameter of about 25 p. He says :

"
I have observed the cell-

contents bounded by the primordial utricle escape from the

parent-cell without conjugation, through a lateral or terminal

or intermediately disposed opening, effected by the raising up
and often the separation of a lid or valve-like portion of the

parent-cell membrane. During this operation the contents are

often much constricted, by reason of the narrow orifice through
which the mass makes an exit. After emergence it becomes

rounded, and the contents of this resting-spore-like body,
which do not conjugate or combine with any other, become of

a reddish-brown hue, with a dark corpuscle in the centre. The

rmptv parent-cell membrane lies hard by, the lid-like structure

sometimes apparently still adherent by one point sometimes

wholly detached, and lying about in various positions, or lost

altogether."
The elliptical outline of the cells is sufficient to distinguish

this species from M. iiMcrococcum and M. chlamydosporum.

3. Mesotaenium macrococcum (Kiitz.) Roy & Bissett.

(PI. Ill, figs. 34-36.)

Palmoijlcea macrococca Kiitz. Phyc. germ. 1S45, p. 153; Tab. Phycolog.
1S47, I, t. 24, f. 2; Spec. Alg. 1849, p. 22S ; liabenh. Flor. Europ. A1-.

Ill, 1868, p. 115
;
Nordst. Index Desmid. 1896, p. 162 ; Arch. Palmoglcea

and descrip. Mesot. 1864, p. 12-14.

Mesotaenium Braunii De Bary, Conj. 1858, p. 74, t. 7 A, f. 1-8; Kirchn.

Aly. Sclilus. 1878, p. 134; Wolle, Desm. U.S. 1884, p. 31, t. 3, f. 5-9;
Turn. Freshw. Alg-. E. India, 1893, p. 15.

Mesotaenium mM-rococcum (Kiitz.) Roy & Biss. Scott. Desm. 1894, p. 61

(sep.) ;
West & G-. S. West, Alga-fl. Yorks. 1900, p. 41.

Cells cylindrical, 2-2^- times longer than their dia-

meter, apices truncately rounded ; chloroplast a strong
axile plate, often with a toothed margin.

Zygospore somewhat quadrate with rounded angles.
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Length 33-35 /u ; breadth 15 ju.

ENGLAND. W. Yorks ! Leicester (Roy). Hants (7iV>//).

Cornwall !

WALES. Capel Curig (Roy), Moel Siabod ! , Llyn
Idwal !

, Glyder Fawr, at 2,300 ft., Carnarvonshire !

SCOTLAND. Ross, Inverness, Aberdeen, Kincardine,

Forfar, Perth, Renfrew (Rot/ Sf Bissdt).
IRELAND. Dublin and Wicklow (Archer).

Geoyr. Distribution. France. Germany. Galicia

and Austria. Norway. Faeroes. India. United States.

Var. micrococcum (Kiitz.) West & G. S. West. (PI.

IV, figs. 1-3.)

Palmoglcea micrococca Kiitz. in Bot. Zeitung, 1847, p. 221 ;
Tab. Phycolocf.

1847, I, p. 20, t. 25, f. 5 ; Spec. Alg. 1849, p. 229
;
Eabenh. Flor. Europ.

Alg. 1868, III, p. 116.

Mesotxnium Braunii De Bary, var. minus De Bary, Conj. 1858, p. 74, t. 7 A,

f. 9-11.

Mesotsenium micrococcum Kirchn. Alg. Scliles. 1878, p. 134; West, A I-.

W. Ireland, 1892, p. 131.

M. macrococcum var. micrococcum West & G. S. West, Alga-fl. Yorks.

1900, p. 41.

Cells shortly cylindrical, 1^-2 times longer than

their diameter, slightly attenuated towards the apices
which are rounded.

Length 13'5-16'6 p ; breadth 8-4-1O2 p.

ENGLAND. --Stickle Tarn, Westmoreland! Near

Giggleswick, W. Yorks ! Near Selby, E. Yorks !

WALES. Glyder Fawr (at 2,200 ft.), Carnarvonshire !

SCOTLAND. Cairngorm, Inverness ; Dalbagie, Aber-

deen (Roy Bissett).
IRELAND. Lakes, from Clifden to Roundstoiie, Gal-

way ! 8 miles S. of Kenmare, Kerry !

<!<><>(jr.
Distribution. France. Germany. Austria.

Norway. Poland. Faeroes. United States. West Indies!

4. Mesotaenium chlamydosporum De Bary.

(PI. IV, figs. 4-14.)

Mcsotxnium chlamydosporum De Bary, Conj 1858, p. 75, t. 7 D ; Nordst.

Index Desnaid. 1896, p. 73 ;
West & G. S. West, Alga-fl. Yorks. 1900,

p. 42.
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Palmof/lcea chlamydospora De Bary, in Rabcnh. Alg. 1856, no. 514.

Mesotieniuw chlamydosporum v;ir. /-i
An-li. 1'iilmoglu'ii and doscrip. Mesot.

IMil, p. I'fi. (.1, V. I ]<; Cooke, Brit. Desm. 1886, p. 47, t. 18, f. 4.

Mesotsenium chlamydosporum var. Archeri Rabenh. Flor. Europ. Ill, 186S,

p. 117.

Cells oblong-cylindrical, 2-2J times longer than

their diameter, apices broadly rounded or rarely sub-

truncately rounded; chloroplast axile, forming a,

narrow plate.

Zygospore irregular, more or less polygonal, becom-

ing brown ;
outer coat thick and involucrate.

Length 25-33 ^ ;
breadth 11'5-12/u; length of

zygosp. 26-38
/JL ;

breadth of zygosp. 21-26 /n.

ENGLAND. Cautley Spout, Widdale Fell, Eldwick,

and near Settle, W. Yorks ! Lund's Fell, N. Yorks !

Near St. Just, Cornwall !

WALES. Capel Curig and Twll Du, Carnarvonshire !

SCOTLAND. Ross, Inverness, Aberdeen, Kincardine,

Perth (Roy ]>ixrtt). Rhiconich, Sutherland ! Lewis,

Outer Hebrides ! Groat Fell, Arran !

IRELAND. Dublin and Wicklow (Archer). Slieve

Donard, Down (at 2,000 ft.) !

<~r(>o<ji:
Dixfi-ilutioii. Germany. Sweden (var.).

Poland. Faeroes. India. Argentina. West Indies.

Forma minor forma nov.

Mesotteniiim chlamydosporum West, Alg. W. Ireland, 1892, p. 131, t. 24, f. 8

Cells and zygospores similar to those of the typical

form but smaller.

Length 16-21/u; breadth S'5-10 ^ ;
cliam. zygosp.

16-25 fi.

IRELAND. Near Westport, Mayo !

Forms large gelatinous masses on wet rocks.

5. Mesotaenium caldariormn (Lagerh.) Hansg.

(PI. IV, figs. 15-17.)

Mesotxnium Endlicherianum Nag. var. caldariorum Lagerh. Algol. Bidr.

1886, p. 48, f. 4 xylogr.
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Mesotseni-um caldarioncni (Lagerh.) Hansg. Prodr. Algpnfl. Bohm. 1888,

p. 174; r'Tiirn. Freshw. Alg-. E. India, ISO:;, p. 15, t, 1, f. 23; West
& G. 8. West, Alga-fl. Yorks. 1900, p. 42.

Cells cylindrical or subcylindrical, 2-|-4 times longer
than their diameter, somewhat suddenly attenuated near

the apices which are rounded; chloroplast axile, some-
times a little irregular and bent, often with one pyrem >i< I .

Zygospore unknown.

Length 27-46 ^u; breadth 10-5-11-5 /i.

ENGLAND. Bradford, Yorkshire ! forming a gela-
tinous stratum in a greenhouse with M/r////W///rr
l!rtt/ri/ii Lagerh.

Geoc/r. Distribution. Sweden. India? Ecuador.

We have previously mentioned that Turner's figure docs
not represent the species. It is a most characteristic .Zl/f.W.r-

'ir'nim owing to the sudden attenuation of the extremities of tlie

cells; there is also an almost imperceptible narrowing of the

middle region of the cells. It must be a very rare plant as we
have only once obtained specimens of it.

6. Mesotsenium truncation *y/. nov.

(PL V, fig. 12.)

Cells cylindrical, 3-3-| times longer than their dia-

meter, apices broadly truncate;, chloroplast axile,

narrow, generally with a slight notch in the middle

region of the cell, with two pyrenoids.

Zygospore unknown.

Length 31-35 A< ; breadth 9-5-10/1.
ENGLAND. Cowgill Wold Moss, Widdale Fell, West

Yorkshire !

This plant is readily distinguished from all other species of

this genus by its broadly truncate apices. It resembles Penium
trnncatum Breb. in its general outline but is at once dis-

tinguished by its plate-like chloroplast.
A few individuals were observed in which there were two

plate-like chloroplasts, one in each half-cell. Sometimes one

chloroplast was disposed in a plane at right angles to the

other, so that the flat surface of one was seen concurrently
with the edge of the other.

It was found amongst mosses on wet rocks.
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7. Mesotaenium violascens De Bary.

(PL III, figs. 27-38.)

lli'sotsenium violascens De Bary, Conj. 1858, p. 32, 74, t. 7, f. B ; Cooke,
lirit, Desm. LSS(), p. 47, t, 18,' f. 5

; Nordst. Freshw. Alg. N. Zeal, isss,

]. 72.

1'iilinrnjlcea violascens Babenh. Krypt. Fl. Sachs. 1863, p. 107; Flor.

Europ. Alo-. iii, LSIJS, p. 117.

Cells elliptico-cylindrical, 1^-2 times longer than

their diameter, gradually attenuated towards the

rounded apices; chloroplast an elliptical plate with

one pyrenoid ; cell-sap coloured violet.

Zygospore obtusely angular.

Length. 24-33 /i ;
breadth 15-1 6'5 /*; diam. zygosp.

27-28 ju.

EXCLAXD. Leicester (Roy). Devil's Jumps at Fren-

sham, Surrey! Enbridge Lake, Hants (/?"//).

SCOTLAND. Inverness, Nairn, Aberdeen, Forfar (L'<>//

fy Bixsett}. Craig-an-Lochan, Perth !

IRELAND. Bray, Wicklow (Archer].

Geofjr. Distribution. France. Germany. Norway.
Sweden. Lapland in Russia. New Zealand.

This plant is less cylindrical than most species of the genus,
mid its nearest ally is M. mirificiim Arch. It is, however,

scarcely so large as the latter species and not so elliptical in

outline. Nordstedt gives as the dimensions of his New
Zealand specimens: length 32-36

/ t ;
breadth 20-21 p. The

cell-sap is coloured violet owing to the presence of phyco-
porphyrin.

B. Cells free-swimming.

8. Mesotsenium purpureum West & Gr. S. West.

(PL III, figs. 25, 26.)

Mfsotsenium purpureum West & G. S. West, Notes Alg. I, 1898, p. 2

(sep.) ; Alga-fl. Yorks. 1900, p. 42.

Cells cylindrical and slightly curved, 3^-4^ times

longer than their diameter, apices rounded ; chloroplast

plate-like and rather thick ; cell-sap purple or violet in

colour.
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Zygospore unknown.

Length o'2-4(3,i; breadth 9'5-10/t.
ENGLAND. Old Cote Moor, West Yorkshire !, in

bogs.

As in the previous species the cell-sap of this plant is

coloured violet or purple hy phycoporphyrin. M. p-nr^nrriini
is a free-swimming species and the chloroplast usunlly con-

tains two pyrenoids. Sometimes, as in other species of this

genus, the chloroplast is obscured by hir^e globules of an oily

reserve material.

0. Mesotsenium Endlicherianum TvV.&

(PI. IV, figs. 20, 21.)

Mesotsenium Endlicherianum Nag. Gatt. einz. Alg. 1849, p. 109, t. (5 11
;

Kirchn. Alg. Schles. 1878, p. 134 ; Wolle, Desm. U.S. 1884, p. 32, t. 3,

f. 11
; Eoy & Biss. Scott. Desm. 1894, p. 61 (sep.) ;

West & G. S. West,
Some Desm. U.S. 1898, p. 281

; Alg. N. Ireland, 1902, p. 19
; Alga-fl.

Yorks. 1900, p. 42 ; Nordst. Index Desmid. 1896, p. 118.

Palmoglcea Endlicheriana Eabenh. Flor. Evirop. Algar. Ill, 1868, p. 116.

Cells cylindrical, 3-4 times longer than their dia-

meter, apices broadly rounded; chloroplast an axile

plate, pyrenoids one in each semicell.

Zygospore unknown.

Length 25-27 n ; breadth 8-9-5 /*.

ENGLAND.- -W. and N. Yorks! Cheshire (Roy).
Leicester (Roy). Cornwall !

WALES. Bog below Llyn Idwal, Glyder Fach (at

2,200 ft.), Glyder Fawr (at 2,600 ft.), Llyn Cwlyd,
Llyn Pencraig near Bettws-y-coed, Carnarvonshire !

SCOTLAND. Sutherland, Ross, Inverness, Aberdeen,
Kincardine, Forfar, Perth, Stirling, Renfrew (Roy fy

Bissett).
IRELAND. Near Gweedore and near Glenties, Done-

gal! Bog near Lough Neagh, Londonderry !

Geogr. Distribution. Germany. Switzerland. Ga-
licia and Austria. S. Russia. Australia. W. Indies.

United States.

This species sometimes occurs in quantity in boggy pools
or at the boggy margins of mountain lakes and tarns.
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Var. grande Xordst. (PI. TV, fig. 22.)

M. Endlicherianum var. <\, .-.// Xordst. in AVitlr. >v Xordst. Alg. KxrU
1S79, no. 271: Lagerh. rhyi-opnrph. ISlC,, p. 24; Wittr., Nordsl.. A

L:u;vr]i<-ini, Ali;-. Kxsic. 1896, fasc. 29, no. 14o< ;
West & <i. S. West,

Alg. S. England, 1897, p. 478 ; Alga-fl. Yorks. 15)00, p. 42.

A larger variety, often twice as large as the type,
with two pyrenoids in each semicell ; cell-sap often

violet.

Zygospore globose; cell-wall thick and smooth.

Length 50-54 /*; breadth 12-13/1; diam. zygosp.

26-28/j.
ENGLAND. Cragg Vale, Cocket Moss near Giggles-

wick, and near Settle, W. Yorks ! Epping Forest,

Essex !

WALKS. Gapel Cnrig, Carnarvonshire !

(,'coi/i: Distribution. Germany. Norway.

10. Mesotsenium Kramstai Lemm.

(PL III, figs. 23, 24.)

Mesotxnium Kramstai Lemm. Algenfl. Eiesengcbirges, 1896, p. 115, 110,

8-10
;
Nordst. Index Desmid. 1890, p. 277; G. S. West, Alga-fl. Cambr.

1899, p. 110.

Gells cylindrical, often slightly curved, G-8 times

longer than their diameter, apices rounded or trnncately
rounded ; chloroplast an elongated plate.

Zygospore unknown.

Length 44-104 p ;
breadth 9-13 /t

.

ENGLAND. Ghippenham Fen, Cambridgeshire !

Geogr. Distribution. Germany. W. Indies (var.).

This is the most elongate species of the genus and in its

external form greatly resembles some of the smaller forms of

Itoya olitusa. The chloroplast is commonly obscured by dense

masses of oil globules.

Genus 5. CYLINDROCYSTIS Menegh. 1838.

Menegh. Monogr. Nostoch. 1842, p. 88.

Hassall, Brit. Freshw. Alg. 1845, p. 301.

De Bary, Conj. 1858, p. 30, 35, 74.
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Archer, Observations on Cylindrocystis, 1S66, p. 206.

Gay, Monogr. loc. Conj. 1884, p. ::!.

Cooke, Brit, Desm. 1880, p. 46.

De Toni, Syll. Alg. 1889, p. 815.

Cells cylindrical, about twice longer than their dia-

meter, often embedded in mucilage, unconstricted or

with a slight median constriction, apices generally
rounded

;
with one axile, substellate chloroplast in

each semicell ; pyrenoids large, one in the centre of

each chloroplast.

The principal character of this genus is the presence in each

semicell of a somewhat stellate chloroplast. In the centre of

the semicell is a large pyrenoid, and radiating from it in every
direction are processes and prolongations of the cliloroplnst,

which often flatten themselves against the inner surface of the

cell-wall. During conjugation the cell-walls of the game-
tangia become confluent round the zygospore in some species,

but not in others.

A. Cells unconstricted.

1. Cylindrocystis Brebissonii Menegh.

(PL IV, figs. 23-32
;

PI. V, fig. 10.)

Cylindrocystis Brebissonii Menegh. 1838 ; Monogr. Nostoch. 1842, p. 89,

t. 12, f. 13 ; Hass. Brit. Freshw. Alg. 1845, p. 361, t. 92, f. 17 ;
De Bary,

Conj. 1858, p. 35, 46, 74, t. 7, f. E 1-22 ; West, Alg. W. Ireland, 1892,

p. 131; Roy & Biss. Scott. Desm. 1894, p. 62 (sep.) ;
West & G. S.

West, Alga-fl. Yorks. 1900, p. 43
; Alg. N. Ireland, 1902, p. 20.

Palmoglcea Brebissonii Kiitz. Tab. phycolog. I, 1847, p. 19, t. 24, f. 4
;

Spec. Alg. 1849, p. 229.

Penium Brebissonii Ralfs, Brit. Desm. 1848, p. 153, t. 25, f . 6 ? ;
Rabenh.

Flor. Europ. Alg. Ill, 1868, p. 120; Delp. Desm. subalp. p. 88, t. 14,

f. 28-36 ; Kirclm. Alg. Schles. 1878, p. 136
; Wolle, Desm. U.S. 1884,

p. 36, t. 5, f . 7-8 ; Cooke, Brit, Desm. 1886, p. 43, t. 17, f. 3 ; West, Alg.
N. Yorks. 1889, t. 291, f . 3.

Cells cylindrical, unconstricted, about 2-3 times

longer than their diameter, apices rounded ;
chloro-

plasts usually with few large radiating prolongations
and often difficult of observation.

Zygospore quadrate at first, and afterwards spherical
or subspherical or subquadrate.

Length 43-55 yu ; breadth 15-18 ^u; diam. zygosp.
30-48-5 KJ
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EN<;r,AND. Widely distributed all over the country.

Zygospores from Westmoreland, Yorkshire, and Surrey !

WALKS. Common and often with zygospores! I'p

to 2,200 ft. on Glycler Facli !

SCOTLAND. -- General and frequently conjugated!
(If ni/ 4'- liiwlt). Up to o,.5()0 ft. on Lochnagar!
Outer Hebrides! Orkneys! Shetlands !

1 1; i : LAX D. General and often abundant!

Hi'utj. Distribution. Generally distributed in Europe.
Faeroes. Iceland. Greenland. Spitzbergen. Nova
Zembla. Franz-Joseph Land. India. Siam. Java.

Australia. New Zealand. E.Africa. North and South
America. West Indies. Azores.

Pure gatherings of this species are not uncommon, especially
in peaty districts, often at elevations of over 2,000 ft. It

sometimes occurs on vertical faces of peat on mountains

subject to frequent mists and rain. It is one of the commonest
of British Desmids, and occurs in all kinds of damp and wet
situations.

Var. minor West & G. S. West. (PI. V, fig. 11.)

C. Brebissonii var. minor West & G. S. West, Alg. N. Ireland, 1902, p. 20,

t. 2, f. 7.

Cells narrower and shorter than in the typical form.

Length 27-41 ^u ;
breadth 12'5-13/t; length of

zygosp. 33^u, breadth 30^.
ENGLAND. Mickle Fell and Strensall Common, N.

Yorkshire (with zygospores) !

SCOTLAND. Pure gathering from Sligachan in Skye,
Inverness !

IRELAND. Lough Fea, Londonderry (with zygos-

pores) !

2. Cylindrocystis crassa De Bary.

(PI. IV, figs. 33-38.)

Cylindrocystis crassa De Bary, Conj. 1858, p. 37. 74, t, 7, f. C 1-12 ;

Nordst. in Wittr. & Nordst, Alg. Exsic. 1879, no. 269; Cooke, Brit,

Desm. 1886, p. 40, t. 18, f. 2
; West, Alg. W. Ireland, 1892, p. 131

;

West & G. S. West, Alga-fl. Yorks. 1900, p. 43
; Alg. N. Ireland, 1902,

p. 20
;
Desm. Singapore, 1897, p. 156 ; Alg. S. England, 1897, p. 478.

Peniwn crassa Wolle, Desm. U.S. 1884, p. 37, t. 5, f. 3.
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Cells oblong-cylindrical, 1^2 times longer than their

diameter, apices broadly rounded
; chloroplast similar

to that of the preceding species.

Zygospore globose or rarely subquadrangular.
Length 22-46 fi ;

breadth 18-24
f< ; diam. zyposp.

25-30 p.

ENGLAND. Cumberland ! Westmoreland ! Yorks !

Lancashire! Cheshire (//o//). Leicester (J!o//). Essex!

Surrey! Hants I (Bennett). Cornwall!

WALES. Fairly general in Carnarvonshire ; up to

2,700 ft. on Glyder Fawr !

SCOTLAND. General ! (fivi/ <$ 7>/x.sv/f). Harris and

Lewis, Outer Hebrides ! Orkneys ! Shetland s !

IRELAND. Galway ! Kerry ! Dublin and Wicklow

(Archer). Donegal! Londonderry! Down!
Gcoi/r. Distribution. -France. Germany. Austria.

Portugal. Sweden. Norway. Singapore. Mada-

gascar. New Zealand. West Africa. United States.

o. Cylindrocystis obesa West & G. S. West.

(PI. V, fig. 8.)

Cylindrocystis obesa West & G. S. West, Alg. N. Ireland, 1902, p. 20, t. 2,

f. 6.

Cells of medium size, about If times longer than
their diameter, rhomboid-ellipsoid with the apices

broadly rounded, unconstricted ; cell-wall smooth and
colourless

; chloroplasts stellate with numerous radiat-

ing processes, pyrenoids very large; with a distinct

vacuole near each apex.

Zygospore unknown.

Length 48 p ; breadth 27 /u.

IRELAND. Near Gweedore, Co. Donegal !

This species bears considerable resemblance to C. pyramidala

West & G. S. West, a plant only known from Ceylon, but is

distinguished by its relatively greater width, the more rounded
:i piers, and the absence of a constriction. (Consult West &
G. S. West, Freshw. Alg. Ceylon, p. 134, t. 18, f. 1, 2).
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//. Cells very slightly constricted.

4. Cylindrocystis diplospora Lund.

(PI. IV, figs. 40, 41.)

Cylindrocystis diplo^mra Lund. Desm. Suec. 1871, p. 83, t. 5, f. 7; Coi .>!<.

'Brit Dcsm. ISMi, p. 46, t. 18, f. 1; Roy & Biss. Scott, Desm. IS'.M,

p. (52 (sep.) ;
West & G. S. West, Alg. S. England, 1897, p. 478 ; Alg;i-n.

Yorks. 1900, p. 44
; Alg. N. Ireland, 1902, p. 20.

Penium diplosporwm Jacobs. Desm. Dauem. 1875, p. 164.

? Schizospora pachyli ///'' Eeinsch, Coutrib. Alg. et Fung. 1875, p. 87,

t. 17, f. 1.

Calocylindrus diplosporus Wolle, in Bull. Torr. Bot. Club. 1882, p. 15
;

Desm. U.S. 1884, p. 56, t. 12, f. 18.

Cells moderately large, twice longer than their dia-

meter, subcylindrical, slightly constricted in the middle,

gradually but faintly dilated towards the apices which

are truncately rounded ;
cell-wall slightly thickened at

the apex, smooth and colourless ; chloroplasts with

numerous radiating processes.

Zygospore dou.Ui.', compressed, transversely suit-

rectangular with the external angles rounded.

Length 52'5-66ju; breadth 22'5-oo^t; breadth of

zygosp. 06 m length of halt zygosp. 38-42 /u.

ENGLAND. Cumberland ! Westmoreland! (lliwtt).

W. and N. Yorks ! Lancashire ! Essex ! Surrey !

Hants! Devon (Bennett). Cornwall! (Baun'tt).

\Y.\Li:s. Capel Curig, Llyn Idwal, and Bethesda,

Carnarvonshire ! Ffestiniog, Merioneth !

SCOTLAND. Sutherland!, Ross!, Inverness!, Aber-

deen, Kincardine, Perth !
, Argyll ; often conjugated

(Roy fy B'issett). Orkneys ! Outer Hebrides !

IRELAND. -- Galway ! Kerry! Wicklow (Air her).

Donegal ! Londonderry ! Antrim ! Down !

Geogr. Distrilmfion. Germany. Xor\vay. Sweden,

Denmark. Lapland in Russia. Greenland. India.

New Zealand. East Africa (var.). United States.

Var. major West. (PI. IV, figs. 42, 43.)

C diplospora var. major West, Alg. W. Ireland, 1892, p. 131, t. 20, f. 3
;

West & G. S. West, New Brit. Freshw. Alg. ls92, p. 4,t. l,f. !)
; Alga-fl.

Yorks. 1900, p. 44 (forma constricta) ; Eoy & Biss. Scott. Desm. 1MH,

p. 62 (sep.).
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More cylindrical than the typical form and almost
twice the size

; sometimes unconstricted, but more
often with a slight constriction.

Length 102-114^; breadth 48-54 ,.

ENGLAND. Pilmoor, X. Yorks ! Riccall Common,
E. Yorks !

SCOTLAND. Deeside, Aberdeen (Roij fy ///x.s-r//).

|I;KLAXD. Lakes, from Clifden to Roundstone, Gal-

way !

Roy and Bissett found in Kincardine at Dalbrake in

Strachan a smaller form of this variety which was the exact

counterpart of the large one except for size; length 56 n ;

breadth '25 /j. They also remark that "when seen side lv
side in the same gathering with ( '. diploxford it looks verv
ditferent from that species."

5. Cyliiidrocystis roseola Turn.

(PI. IV, fig. 39.)

alis roseola Turn. Desm. Notes, 1893, p. 3-16, t'. 18 ; Nurdst.
Index Desmid. 1896, p. 225.

Cells subcylindrical, about 2^ times longer than
their diameter, with a gradual constriction in the

middle of the cell, attenuated towards the apices which
are rounded and slightly thickened

; cell-wall smooth,

yellowish-pink or bright pink in colour.

Zygospore unknown.

Length 4(5-52^; breadth 1D-21 /u.

WALKS. Near Dolbadarn Castle, Carnarvonshire

(W. B. Turner).

0. Cylindrocystis minutissima Turn.

I. V, fig. 9.)

M/nir//*/i'.s iiiin it/issnint Turn. Fivshw. Al^\ E. India, 181)3, p. Ki, t. 1,

f. 21.; West \ <i. S. West, Alg. N. Ireland, 1902, p. 20; Fmshw Al"-.

Ceylon, 1902, p. 13-1.

Cells minute, about twice longer than the diameter,
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with a slight median constriction, apices rounded ; each

chloroplast with a prominent pyrenoid.

Zygospore unknown.

Length 10'5-13|u; breadth o'o-7,.
IE-ELAND. Lough Xeagh !

; along the shores.

Geoyr. Distribution. India. Ceylon.
We think this plant is correctly placed in the genus Ci/lin-

ilrnri/x/ix, and it is much the smallest known species. The
Irish specimens were a little- smaller than those observed from

India, but otherwise were very similar.

Genus (.). NETRIUM (Xiig. 1849).

Nag. G;itt. eiuz. Ali;-. 1X1!), p. 107 (subgeuus of Clo-itcrium).

Itzin'.s. tt liuthu, in llubenh. Alg. ISolj, no. 508 (genus without description) .

Liitkem. Zellmembr. Desmid. 1902, p. 395, 396, 407.

Cells straight, cylindrical, subcylindrical, or fusi-

form, without any median constriction ;
cell-wall un-

segmented, without pores, destitute of a differentiated

outer layer and quite smooth ; chloroplasts two (in one

species four), one (in one species two) in each semicell,

each chloroplast axile with about six radiating longi-
tudinal plates which are conspicuously notched at their

free edges (in all except N. interruptum) ; pyrenoids
several in each chloroplast, arranged in a median
series or sometimes scattered.

The establishment of this genus was suggested by Liitke-

muller in order to include four forms which obviously do not

belong to the Placoderm Desmids. The present genus Peniiiin

is the most artificial of the genera of Desmids,, containing in

addition to its true members quite a number of widely different

forms, some of which really belong to the Cosmariea3, others

to the Closteriese, and those now included in the genus Natrium
which belong to the Spirotasnieae.
The species included under the generic name Netrini/t, have

long been considered as forms of l\'.niuin, but the structure of

the cell-wall the absence of segmentation and of the differ-

entiated outer layer places these plants at once- in the tribe

Spirotgenieae.
The chloroplasts are axile and are furnished with a number
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(generally six) of radiating longitudinal plates, and so far they
resemble those of the genus Peniu in; but in three out of the
four species of Netrium the free edges of the plates possess con-

spicuous notches which are never present in the chloroplasts
of Pen/ium, and the fourth species has each chloroplast trans-

versely segmented so tluit four are present in the cell.

1. Netrium Digitus (Ehrenb.) Itzigs. & Rothe.

(PL VI, figs. 14-16.)

i-i-i i'n> Digitus Ehrenb. Entwick. Lebens. d. Infus. 1832, p. 68; Infus.

1838, p. 94,' t. 6, f. iii
; Menegh. Synops. Desm. 1840, p. 236

; Hass.
Brit, Freshw. Alg. 1845, p. 376, t. 88, f. 4

; Focke, Phys. Stud. I, 1817,

p. 68, t. 3, f. 22.

Closterium lamellosum Breb. Alg. Falaise, 1835, p. 59, t. 8.

Penium Digitus Breb. in Ralfs' Brit. Desm. 1848, p. 150, t. 25, f. 3
; Arch.

in Pritch. Infus. 1861, p. 751 ;
Rabenh. Flor. Eiirop. Alg. 1868, iii,

p. 118; Delp. Desm. Subalp. 1877, p. 86, t. 15, f. 50, 51
; Kirchn. Alg.

Schles. 1878, p. 134; Wolle, Desm. U.S. 1884, p. 34, t. 53, f. 1; Coukc,
Brit. Desm. 1886, p. 40, 1. 16, f. 1 ; Hauptfl. Zellmembr. u. HiillganVHr
Desm. 1888, p. 101, t. 3, f. 62

; West, Alg. W. Ireland, 1892, p. 127 ;

Liitkem. Desm. Attersees, 1893, p. 544 ; Roy & Biss. Scott. Desm. 1894,

p. 251
;
West & G. S. West, Rec. publ. Desm. 1895, p. 66

; Alg. 8.

England, 1897, p. 478 ; Alga-fl. Yorks. 1900, p. 44; Alg. N. Ireland,
1902, p. 21

;
Some Desm. U.S. 1898, p. 282; Freshw. Alg. Ceylon, 1902,

p. 134.

Penimn In nn:l/osum Kiitz. Spec. Alg. 1849, p. 168; Breb. Liste Desm. 1856,

p. 146, t. 2, f. 34; Kirchn. Alg. Schles. 1878, p. 135; Wolle, Desm. U.S.

1884, p. 34, t. 5, f. 4
;
Liitkem. Desm. Attersees, 1893, p. 545.

Netrium Digitus (Ehrenb.) Itzigs. it Rothe in Rabenh. Alg. 1856, 110. 508
;

Liitkem. Zellmembr. Desniid. 1902, p. 407.

Penium Digitus forma curta Anderss. Sverig. Chlor. 1890, I, p. 19, t. 1,

f. 14.

Penium Digitus forma recta Turn. Freshw. Alg. E. India, 1893, p. 18, t. 1,

f. 27.

Penium Navigium Turn. Freshw. Alg. E. India, 1893, p. 17, t. 1, f. 9.

Penium Digitus var. montanum Lemm. Algenn. Riesengebirges, 1896,

p. 120, f. '15-17.

Cells of variable size, generally large, 3-4 times

longer than their diameter, not constricted, elliptic-

oblong, gradually attenuated from the middle towards
the apices which are rounded truncate; chloroplasts
axile with about six longitudinal plates, deeply notched
at the free margins ; cell-wall smooth.

Zygospore spherical, smooth and thick-walled.

Length 1 30-387 /u; breadth 40-82 ^ ; breadth near

apices 18-40 /u ;
diam. zygosp, 73'(5 /u ; thickness of wall

of zygosp. 3'2/u.
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ENGLAND. Only abundant in boggy and peaty dis-

tricts. Cumberland! Westmoreland ! (Ralfs). Yorks !

Lancashire ! Cheshire (Roy). Leicester (Roy). War-
wick (THY/*). Cambridge! Gloucester (Ralfs). Essex!
Kent! Surrey! Hants! Devon! (Bennett). Corn-

wall! (Ralfs).
WALKS. General and often abundant; at 2,700ft.

on Glyder Fawr, Carnarvonshire !

SCOTLAND. General and abundant ! Zygospore
from Cambus O'May, Deeside, Aberdeen (Roy $'

fiissett). Common in the Outer Hebrides! Orkneys!
Shetlands !

IEELAND. General and abundant !

Geoc/r. Distribution. Generally distributed in Europe.
Faeroes. India. Ceylon. Siam. Java. Central

China. Japan. Australia. New Zealand. Azores.

United States. British Guiana. Brazil.

This Desmid exhibits considerable variation in form and

size, and the distinction between it and Peniuin lamellosum

completely breaks down on the careful examination of numer-
ous specimens. Particularly is this the case with regard to

the pure gatherings which can often be made in peaty
districts. It is frequently attenuated nenr the apices.

Var. constrictum nol. (PL VI, fig. 17.)

Penium Digitus var. constrictum West, Alt*
1

. W. Ireland, 1892, p. 127 ;

West & G-. S. West, Alg. S. England, 1897, p. 479 ;
Freshw. Alg. Ceylon,

1902, p. 134.

Cells 6-8 times longer than their diameter, gently
narrowed in the median portion.

Length 353-405 /u ; max. breadth 55-65 ^ ; breadth
in middle of cells 47-55 /u.

ENGLAND. New Forest, Hants !

SCOTLAND. New Galloway, Kircudbright ! Moidart,
Inverness !

IRELAND. Lakes, from Clifden to Roundstone,

Galway !

Geogr. Ditstribuion. Lapland in Russia.

5
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2. Netrium Nagelii (Breb.)

(PI. VII, figs. 4, :>.)

Closterium (Netrium) Digitus Nag. Gatt. einz. Alg. 1849, p. 1(>7, t. 0, f. D.
Penium Nagelii Breb. apucl Arch, in Pritch. Infus. 1861, p. 7ol : Babenh.

Flor. Europ. Alg. 1868, III, p. 119 ; Cooke, Brit. Desm. 1SS6, p. -12, t. 1'i,

f. 4; Schmidle Beitr. alp. Alg. 1895, p. 311, t. 1-4, f. 31
;
West ,V G. S.

West, Alg. S. England, 1897, p. 479.

Cells of medium size, about 4^ times longer than
their diameter, not constricted, oblong-lanceolate,

apices broadly but truncately rounded; chloroplasts
axile, with from four to six longitudinal radiating

plates which are notched at the free margins ; some-
times large terminal vacuoles are present containing a

number of moving granules.

Zygospore unknown.

Length 115-1 60 /x; breadth 25-34
/.i.

ENGLAND. Sutton Park, Warwick (Willy). Enbridge
Lake (Roy). New Forest, Hants !

WALES. Capel Curig ! (CooJce $ Wills). Moel Sia-

bod, Carnarvonshire !

SCOTLAND. General (Itoy fy Bissett). Rhiconich,
Sutherland ! Moidart, Inverness ! Near Tarbert,

Harris, Outer Hebrides !

IRELAND. Dublin and Wicklow (Archer).

Geogr. Distribution. France. Germany. Austria.

Switzerland. Norway. Sweden. Lapland in Russia.

Australia. New Zealand. East Africa, Brazil.

This species hears considerable resemblance to N. Digitus,
but is of smaller size and somewhat narrower. It is a very
uncommon plant in the British Islands and we have not seen

many specimens of it.

3. Netrium oblongum (De Bary) Lutkem.

(PI. VIII, figs. 1-3.) *

Penium oblongum De Bary, Conj. 1858, p. 42, 73, t. 7 G, f. 1, 2 Eabenh.
Flor. Europ. Alg. 1868, III, p. 119, fig. xylogr. p. 102 ; Delp. Desm. subalp.
1877, p. 86, t. 15, f. 40-42 ; ? Wolle, Desm. U.S. 1884, p. 34, t. 5, f. 17;
West & G. S. West, Alga-fl. Yorks. 1900, p. 45; Alg. N. Ireland, 1902,

p. 21.

Netrium oblongum (De Bary) Lutkem. Zelluiembr. Desmid. 1902, p. 407.
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Cells of medium size, o t times longer than their

diameter, not constricted, oblong-cylindrical, gradually
narrowed towards the rounded apices; chloroplasts
axile, with six longitudinal plates which are deeply
notched alono- their free maro-ins.O O

Zygospore spherical (according to Wolle).

Length 90-1 35 /i; breadth 32-33^.
ENGLAND. Common in the upland districts of West-

moreland and Yorks ! Surrey ! Devon ! Cornwall !

\VALKS. General in Carnarvonshire!
SI'OTLAXD. Sutherland! Ross, Aberdeen, Kincar-

dine, Forfar!, Perth!, Argyll, Arran (llmj $ .Hi'.wft).

Inverness ! Lanark ! Dumfries ! Lewis and Harris,
Outer Hebrides !

IKELAXD. Frequent in Donegal! Lough Fea, Lon-

donderry! Wicklow and Dublin (Archer).

(jrco</i'. Distribution. Germany. Austria. Hungary.
Norway. Sweden. Lapland in Russia. Faeroes. India.

West and East Africa. Somalilaiid. Ecuador. Brazil.

United States.

This plant occurs abundantly in the upland hogs of most

parts of the British Islands, particularly amongst Sphagnum
in peaty pools. Apart from its smaller size, its form alone is

sufficient to distinguish it from most forms of JV. Digitus.

Var. cylindricum West & G. S. West. (PI. V, tig. 7.)

N. ulilnm/tnn var. cylindricuni West & G. S. West, Notes Alg. Ill, ISJo:!,

p. S (sep.), t. 446, f. 10.

Cells smaller than in the typical form and exactly./ 1 j

cylindrical ; apices hemispherical ; chloroplasts as in

the typical form.

Length 57-73 ^i; breadth 17-lS'o /n.

ENGLAND. Helvellyn, Westmoreland !

WALES. Capel Curig, Moel Siabod, Llyn Idwal,

Llyn Cwlyd and Llyn Gwynant, Carnarvonshire !

SCOTLAND. Near Tarbert, Harris, Outer Hebrides !

Geoijr. Distribution. Italy. Somalilaiid.

This variety is often abundant in the boggy portions of

upland moors, round the margin of lakes, etc., frequently
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occurring mixed with the typical plants. It is readily dis-

tinguished from the typical form by its small size and exactly

cylindrical cells, which are not attenuated towards the apices.

4. Netrium interruption (Breb) Liitkem.

(PI. VII, figs. 1, 2.)

Penium intemiptum Breb. in Ealfs' Brit. Desm. 1848, p. 151, t. 25, f. 4
;

De Bary, Conj. 1858, p. 42-44, 46, 73, t. 5, f. 1-4
;
Arch, in Pritch.

Infus. 1861, p. 751, t. 3, f. 45; Eabenh. Flor. Europ. Algar. 1868, III,

p. 119 ; Delp. Desm. subalp. 1877, p. 79, t. 15, f. 1-9
; Wolle, Desm.

U.S. 1884, p. 35, t, 5, f. 14, 15
; Cooke, Brit. Desm. 1886, p. 41, t. 16.

f . 2
; Hauptfl. Zellm. u. Hiillgallerte Desm. 1888, p. 101, t. 3, f. 61 ;

West, Alg. W. Ireland, 1892, p. 127 ; Roy & Biss. Scott. Desm. 1894,

p. 59 (sep.) ;
Nordst. Index Desmicl. 1896, p. 148

;
West & G. S. West,

Alg. S. England, 1897, p. 479 ; Alga-fl. Yorks. 1900, p. 45
; Alg. N.

Ireland, 1902, p. 21,

Closterium (Netrium) interruption Beinsch, Algenfl. Frank. 1867, p. 185.

Netrium in'erruptum (Breb.) Liitkem. Zellmembr. Desmid. 1902, p. 407.

Cells large, 4-6 times longer than their diameter, not

constricted, cylindrical, near each extremity becoming

suddenly conical, apices obtusely rounded
;

chloro-

plasts four, two in each semicell, median ones cylin-

drical, apical ones conical, each chloroplast with about

eight longitudinal plates, free margins of plates entire ;

apical vacuole conspicuous and containing a solitary

moving- granule.o O

Zygospore unknown.

Length 220-320 p; breadth 37-64 /i.

ENGLAND. Cumberland ! Westmoreland ! N. Yorks !

Lancashire! Cheshire (Roij). Warwick (Wills). Sussex

(B.ct1fs). Surrey! Hants (Eoij}. Cornwall! (Ealfs).

WALES. Capel Curig! (CooJce ^ Wills), Llyn Idwal,

Llyn-y-cwm-ffynon, and near Dolbadarn Castle, Car-

narvonshire !

SCOTLAND. Ross, Inverness !
, Aberdeen, Kincardine,

Forfar, Perth! (Roy cj- Bissctt). Lewis, Outer

Hebrides !

IRELAND. Near Westport, Mayo ! Loughs Creggan
and Aunierin, Galway ! Dublin and Wicklow (Archer).
Slieve Donard, Down !

Geogr. Distribution-.- -France. Germany. Austria.
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Italy. Hungary. Norway. Sweden. Eussia. Lap-
land. United States.

This species is well characterized "by the transverse division

of the cliloroplasts, so that four are present in each cell,

arranged in a longitudinal series. The conical apices also

enable it to be easily distinguished from other species of

\rtriiiui and of Penium. The radiating' longitudinal plates of

the chloroplasts resemble those of Peiiiiiminoi'e than the other

species of Netrium by reason of the entire, free edges, but the

structure of the cell-wall places this plant in the Spirotaeniese.

Var. sectum nob. (PI. VII, fig. 3.)

Penium interrujitum var. sectum West, Alg. W. Ireland, 1892, p. 127
;

Xurdst. Index Desmid. 1890, p. 148.

A variety with the apices suddenly truncate
;

cell-

wall becoming brown in colour.

Length 258 ^i ;
breadth 47

/< ; breadth of apices
20-22 |i.

IRELAND. Near AVestport, Mayo !
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Sub-family II. PLACODERMvE.

In this sub-family the cell-wall is segmented and is

differentiated into an inner and an outer layer. The
inner layer is structureless and consists of cellulose.

The outer layer is firmer and thicker, and in most
Desmids of this sub-family it consists of a ground-
substance of cellulose through which pass numerous
tube-like structures known as "

pore-organs." The
latter do not consist of cellulose, and through each one
runs a minute canal. The contents of the canals also

pass through the inner layer of the cell-wall and usually

terminate on its internal surface in a slight lens-shaped
thickening or bulbous swelling. From the external end
of the canal delicate club-shaped or flower-shaped
structures frequently arise, and these curious structures,

which are of a tough gelatinous consistency, haye fre-

quently given rise to erroneous conceptions of the

nature of the firmer part of the cell-wall. They are

sometimes prominent features of living specimens of

Cosmarium, Arthrodesmus, Staurastrum, and other

genera. The large mass of enveloping jelly which is

often present in the placoderm Desmids is the result of

a secretion of the cell-protoplasm, the products passing
outwards through the pores. This external gelatinous
coat commonly exhibits a radiating structure which has
sometimes given rise to grave misconceptions.*

This group includes the vast majority of Desmids,
and there is almost always a distinct demarcation
between the new and the old semicells, the younger

t T

part of the cell-wall being joined to the older part by
a narrow, bevelled surface.

Cell-division is of a fixed type, following strictly after
.'

1^
O */

the manner of previous cell-divisions, and the younger
semicells are always interpolated between the old ones.

A. Point of division of cells variable or sometimes
fixed (at the isthmus).

"' Such was the case with XantJtidiv.m spinulosum Bennett.
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Tribe 3. PENIK i:.

The cells are of moderate length, straight and usually

cylindrical, sometimes with a slight median constriction.

The points of division are often variable, although the

actual divisions conform to the same type. The cell-

wall may be with or without pores, and the cell

frequently grows periodically by the interpolation of new

cylindrical pieces of cell-wall until maturity is reached.

There is only one genus in the tribe.

Genus 7. PENIUM Breb., 1844.

Bivb. in Diet. univ. hist. nat. 1844, vol. iv, p. 513
;
in Kalfs' Brit. Desm.

1S4S p. 14S.

Kiitz. Spec. Alg. 1849. p. 167.

Arch, in Pritch. Infus. 1861, p. 720 and 750.

Eabeuh. Flor. Europ. Alg. 1868, III, p. 118.

Gay, Mon.^r. loc. Conj. 1884, p. 38.

Cooke, Brit. Desm. 1886, p. 38.

De Toni, Syll. Alg. 1889, p. 855.

Cells straight, cylindrical, subcylindrical, ellipsoidal
or fusiform, uiiconstricted or with a slight median con-

striction, apices rounded, subtruncate or truncate ; with

one axile chloroplast in each semicell, consisting of a

central mass with several radiating longitudinal plates
which are entire at their free edges ; pyrenoids one or

more in each chloroplast, arranged in an axile series ;

cell-wall commonly with pores.

The genus Pen!,am as now constituted is undoubtedly an
artificial one, including Desmids of widely different affinities.

As our knowledge is at present insufficient to relegate these

plants to their true positions we have still retained them in the

genus Pen him.

We have so framed both the definition of the tribe Penieae

and of the genus Penium as to include all these plants,

although a certain section of them represented by Penium

inargaritaceum, P. cylindnis, and others, would form a well-

marked genus clearly differentiated from the rest of the

Placoderm Desmids.
For the present the British species may be arranged as

follows :

SECTION A. (Holopenium Gray). Cells unconstricted, usually
with no distinct demarcation between the old and the young
semicells. Cell-wall smooth.
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* Cells attenuated towards each end, never cylindrical.
1. P. LiMlul'.
2. P. Nai-icnla.

* * Cells cylindrical or ellipsoidal.

t Poles rounded.

3. P. Jen a <' ri.

4. P. spinospermum.
5. P. didymocarpum.
6. P. Mooreanwm.
7. P. subocta/ngulare.
8. P. minutissimum.

t t Poles truncate.

9. P trintcatitnt.

SECTION B. (Sphinctopenium Gay). Cells either conspicuously
constricted in the middle or very slightly constricted ; always with
a distinct demarcation between the newer and the older parts of

the cell-wall.

* Cell-wall minutely or coarsely granulate.
t Cell-wall granulate over its entire surface.

10. P. margaritaceum.
11. P. cyliiidrits.

12. P. cuticulare.

13. P. exiynum.
14. P. granulatum.

ft Granules restricted to the poles.
15. P. Clevei.

* * Cell-wall striated.

t Cells large, striations very distinct, spirally disposed.
16. P. spirostriolatum.

1 1 Cells small, striatious longitudinal and faint.

17. P. polymorpJium.
18. P. phymatosporwm.

if Cell-wall smooth, punctate, or finely scrobiculate.

t Cells minute, rounded, 1^ times longer than broad.

19. P. s-ubtlU:

1 1 Cells 2-4 times longer than broad.

a. Cell-wall scrobiculate or punctate.
20. P. adelochondrum.
21. P. lagenarioides.
22. P. Cucurbitinwm.
23. P. crassiusculum.

24. P. curium.

(3. Cell-wall smooth.
25. P. rufescens.
26. P. cruciferum.
27. P. inconspicuum.

1 1 1 Cells elongated, up to 30 times longer than broad.

28. P. miniifum.
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Section A.

1. Penium Libellula (Focke) Nordst.

(PL VII, figs. 6, 7.)

Closterium Libellula Focke, Phys. Stud. 1847, p. 58, t. 3, f. 29.

Penium dosterioides Ralfs, Brit. Desni. 1848, p. 152, t. 34, f. 4 : Arch, in

Pritch. Iiifus. 1861, p. 751 ;
Kabenh. Flor. Europ. Alg. Ill, isiis. p. 121

;

Kirchn. Alg. Schles. 1878, p. 135; Wolle, Desm. U.S. 1884, p. 35, t, 5,

f. 18; Cooke, Brit. Uesm. 1886, p. 41, t. 16, f. 3
;
Nordst. Freslnv. Alg.

N. Zeal. 1888, p. 71 ; West, Alg. W. Ireland, 1892, p. 127; Alg. En-.

Lake Distr. 1892, p. 721 ; Borg. Ferskv. alg. Ostgronl. 1894, p. 9, t. 1,

f. 1
;
Nordst. Index Desm. 1896, p. 75.

Closterium Lens Jacobs, (and var. intermedia Jacobs.) Desm. Danem. 1875,

pp. 167 and 168.

Penium dosterioides Ealfs, a. typicum Klebs, Desm. Ostpreuss. 1879, p. 24,

t. 2, f. 2/.
Penium Libellula (Focke) Nordst. Bornh. Desm. 1888, p. 184 ; Turn.

Freshw. Alg. E. India, 1893, p. 20 ; West & G. S. West, Alg. S. England,
1897, p. 479 ; Alg.-fl. Yorks. 1900, p. 45

;
Freshw. Alg. Ceylon, 1902,

p. 135
; Alg. N. Ireland, 1902, p. 21.

Cells large, 5-7 times longer than their diameter,

imconstricted, fusiform, with rounded or more often

with subtruncate poles ; cell-wall smooth, often of a

yellowish-brown colour ; each chloroplast with about

8 longitudinal plates and 3-0 pyrenoids ; apical
vacuoles frequently present with several moving
granules.

Zygospore globose and smooth.

Length 230-356 /*; breadth oG-52 /u ;
diam. x

ENGLAND. Cumberland ! Westmoreland !

W. and N. Yorks! Lancashire! Warwick (T !*///.<

Sussex (Haifa). Surrey! (Itulfa). Hants! (Ealfs).
Devon! Cornwall! (Haifa).

WALES. Capel Curig ! (CWv A"-
J |7Ky), Llyii Idwal ! ,

Llyn-an-afon !
,
near Dolbadarn Castle !

, Bettws-y-coed

(Hoy), Carnarvonshire! Llyn Coron, Anglesey!
SCOTLAND. Sutherland ! Ross! , Inverness, Aberdeen,

Kincardine, Forfar, Perth!, Argyll (Hoi/ \ .IHwtf).

Ayr ! General in the Outer Heljrides !

IRELAND. Mayo ! Galway ! Kerry ! Dublin and
Wicklow (Archer). Donegal ! Down !

Geogr. Distribution. France. Germany. Italy.
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Xorway. Sweden. Austria. Huno-ary. Russia.
t O v

f

Lapland. Faeroes. Greenland. Ceylon. Singapore.
lava. Central China. Xew Zealand. Brazil.

Tins is a well-marked species with tlie aspect of a strain-lit

Closterium. Forms are sometimes met with in which there

are two thickened bands round the centre of the cells
;
we give

a h'o-ure of one of these forms from Capel Curio-, X. Wales

(PL Til, fig'. 8). Gutwinski has described this form as

Clnxii-r/Hin Tfctiiiii (r/Ve Gutw. Nonn. Ala;
1

. Nov. 1896, p. 35,
t. v, f. 3).

Liitkemuller is probably correct in considering- Peniniii

LibfUnla as a true species of Closterium. It is in a case of this

kind that the distinction between Penium and Closterium com-

pletely breaks down.

Yar. interruption West & G. S. West, (PL VII, figs.

9, 10.)

Penium closterioides forma interrupta West, Alg. Eng. Lake Distr. 1892,

p. 721
; Schmidle, Beitr. Alg. Schwarzwalcl. 1893, p. 88, t. 3, f. 7.

P. Libellula var. interruptum West & G. S. West, Alg. S. England, 1S97,

p. 479 ;
Desm. Singapore, 1897, p. 156

;
Freslnv. Alg. Ceylon, 1902, p. 135.

Somewhat smaller than the typical form, with each

chloroplast transversely divided, so that there are four

axile chloroplast s in each cell arranged in a longi-
tudinal series.

Length 122-240 /t; breadth 24-44 ju.

ENGLAND. Black Sail Pass, Cumberland! Lough -

risrsr and Elter Water, Westmoreland ! Chobhani
c^o

Common, Surrey !

SCOTLAND. Loch Doon,Ayr ! Rhiconich, Sutherland !

Geofjr. Distribution. Germany. Ceylon. Singapore.

Var. intermedium Roy & Biss. (PL VII, fig. 11.)

var. intermedium Eoy & Biss. Scott. Desm. 1894, p. 252.

West & G. S. West, Desm. Singapore, LS97, p. 156; Alg. N. Ireland,

1902, p. 21; Freshw. Alg. Ceylon, 1902, p. 136.

Rather less than half the size of the typical form,

but otherwise precisely similar.

Length 102-132 /*; breadth 10-20 /*.

Ex< : i ,.\ x i . Westmoreland ! Surrey ! Cornwall !
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\V.\i. i:s. Bog above the Capel Curio- lakes, and

Llyn Idwal, Carnarvonshire!
Si OTF.AXD. Ross, Inverness!, Aberdeen, Kincardine,

Perth, Argyll, Arran (]{<>/ ty Jiiwtt). Sutherland !

Ayr !

IRELAND. Sproule's Lough and near Lough Mag-
rath, Donegal !

d'rtxjr. Distribution. Russia. Ceylon. Singapore.

This variety is probably far more widely distributed than

is here indicated, as it has undoubtedly been overlooked in

the past.

2. Penium Navicula Breb.

(PI. VII, %s. 12-15, and 19.)

Pot in in Naricula Breb. Liste Desm. 1856, p. 146, t. 2, f. 37; Arch, in

Pritcli. Infus. 1861, p. 751 ;
Rabenh. Flor. Europ. Alg. 1868, III, p. 121

;

Lund. Desm. Suec. 1871, p. 84, t. 5, f . 8 ;
Kirchn. Alg. Schles. 1878,

p. 135
; Wolle, Desm. U.S. 1884, p. 36, t. 5, f. 16 ; Cooke, Brit. Desm.

1886, p. 42, t. 16, f . 5
;
Mask. Further Notes N. Zeal. Desm. 1889, p. 2s,

t. 5, f. 51 a .

; West, Alg. W. Ireland, 1892, p. 127; Alg. Eng. Lak.-

Distr. 1892, p. 721 ; Roy & Biss. Scott. Desm. 1894, p. 252
; West \-

O. S. West, Alg. S. England, 1897, p. 479 ; Alg. N. Ireland, 1902, p. 21
;

Alg.-fl. Yorks. 1900, p. 45.

Penium Sci-^inii Arch. Suppl. Cat. in Dubl. Univers. Zool. Bot. Assoc.

1S5\ p. 121, t. 11, f. 14, 15.

Clot1<-,-'tniii Lens Jacobs, var. minor Jacobs. Desm. Danem. 1875, p. 168.

Penimn dosterioides Ealfs, b. Navicula Klebs, Desm. Ostpreuss. 18"'.>,

p. 24, t. 3, f. 2. g.

Cells small, 3-^5 times longer than their diameter,

unconstricted, fusiform, with the poles broadly
rounded

;
cell-wall smooth and colourless ;

each chloro-

plast with 5 or 6 longitudinal plates (or ridges) and 1

or 2 pyrenoids ; apical vacuoles often present with two
or three minute moving grannies.

Zygospore subqnadrate, compressed, with rather

sharply produced angles to which the empty half-cells

are attached.

Length 32-61 /t; breadth 10-15 ji; breadth of apices
6-7 /n ; length of zygospore 38-43 /u ; breadth of zygosp.
33-38 ,i.

EXGLAXK Cumberland ! Westmoreland! (Bissett).
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W., X., and E. Yorks ! Lancashire ! Cheshire (/

Leicester (Hoy). Warwick (Will*). Essex! Kent!

Surrey! Hants! Devon! Cornwall \ (Marquand).
WALES. General in Carnarvonshire and Merioneth !

SCOTLAND. Common !
;
often with zygospores (Itoij

A-

lUxwtt). Common in the Outer Hebrides ! Shetlands !

IRELAND. General in Galway, Kerry, and Donegal !

Dublin and Wicklow (Archer}. Down!

Geogr. Distribution. France. Germany. Austria.

Hungary. Xorway. Sweden. Italy. Russia. Lap-
land. Faeroes. Greenland. India. Ceylon. Singa-

pore. United States. Brazil.

This is a widely distributed species, particularly in

mountainous districts. Its small size and its outward form,

which somewhat resembles certain species oiNavicula, render

it easy of identification.

Liitkemuller considers it to be a much-shortened, .straight

species of Closterinm Cl. Nm-icula (Breb) Liitkem. but

there are equally good reasons for retaining the plant in the

genus Pi:'itiuin.

Forma Willei Schmidle.

1',-niitin Nttr'u-ula Breb. forma apidlus rotundato-truncatis. Wille, Norir 1 '*

Ft-rskv. Alg. 1880, p. 49, t. 2, f. 32
; West, Alg. Eng. Lake Distr. 1892,

p. 721.

P. Navicula forma Willei Schmidle, Lappmark Siisswasseralgen, 1898,

p. 17.

A form with the apices subtruncate.

Length 41 // ;
breadth 12 ,.

ENGLAND. Bowness, Helvellyn, and Langdale, West-

moreland !

dpogr. Distribution. Germany. Switzerland. Aust-

rian Tyrol. Xorway.

Var. crassum v<ir. nov. (PL VII, figs. 10, 17.)

Cells about 3 times longer than their diameter, not

so attenuated
; apices very broad and rounded-truncate.

Length 30-5-48 n( ;
breadth 14*5-15'5^; breadth of

apices S'o-D'-j /<.
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SCOTLAND. Near Balallan, Lewis
;
and near Tarbert,

Harris, Outer Hebrides !

Si i fur as our own experience goes, tliis variety is confined
to the extreme north-west of Scotland.

Var. inflatum var. nor. (PL VII, fig. 18.)

Somewhat larger than the typical form, 3 times

longer than the diameter, elliptic-fusiform, in the

median part of the cell subcylindrical ; apices rounded.

Length 74 /t; breadth 24 /t.

SCOTLAND. Ben Laoigh, Perthshire !

This variety is of the same outward form as the small forms of

P. Naricnla figured by Heimerl (Desm. alp. 1891, p. 590, t. 5,

f. 2.) and erroneously ascribed by him to Wille's "forma

apicibus rotundato-truncntis
"
(= forma Willei Schmidle). It

also bears a great resemblance to another plant described by
Heimerl (1. c. t. 5, f. 3) as P. cloxtt mitie* Ralfs, forma minor,
but it is relatively shorter and of smaller size. Schmidle has

termed this second form of HeimeiTs P. Heimerlian nm (consult

Schmidle, Alg. Bern. Alp. 1894, p. 89), but it is very difficult

to define as a species distinct from P. Navicula and P. Libel-

Inla var. intermedium.

3. Penium Jenneri Ralfs.

(PL VII, figs. 20, 21.)

I'enium Jenneri Ralfs, Brit. Desm. 1848, p. 153, t. 33, f. 2- Eabenh. Flor.

Europ. Algar. Ill, 1868, p. 120; Wittr. Gotl. Ol. sotv. Alg. 1872, p. (>7 ;

G-ay, Monogr. loc. Conj. 188-4, p. 69 ; Wolle, Desm. TLS. 1884, p. :;ii :

Eacib. Desm. Nowe, 1889, p. 74; Xurdst. Index Desmid. 1896, p. 1 .">(;

West, Alg. W. Ireland, 1892, p. li's.

Penium Brebissonii var. Jenneri Kirchn. Alg. Sollies. 1878, p. 136.

Cylindrocystis Brebissonii var. Jenneri Hansg. Prodr. Algenfl. Bomh. 1888,

p. 175.
'

Cells small, 2-4 times longer than their diameter,

unconstricted, cylindrical ; apices broadly rounded ;

cell-wall smooth ; chloroplasts axile.

Zygospore globose and smooth, becoming yellow-
brown.

Length 20-58 ^t; breadth 13-15^; diameter of

zygospore 25-35 /u.
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ENGLAND.- -Tunbridge Wells, Sussex (Jenner; YiW/
Button Park, Warwick (Wills).

SCOTLAND. Several localities in Aberdeenshire (L'</
A-

liixsett). Ben Nevis, Inverness ! Xew Galloway,
Kirkcudbright ! Zygospores from Dinnet, Aberdeen

(Roi/# Bissett).
IRELAND. Lakes near Recess, G-alway !

Geogr. Distribution. Germany. Austria. Xorwav.
Sweden. Poland.

This Desmid requires investigation as the nature of its

chloroplasts is unknown. Ealfs states : "I know no character

by which to distinguish the usual state of Penium Jenneri

from P. Brebissonii. They agree in size and form; in both
the arrangement of the endochrome is similar." If the latter

statement is correct the plant should be placed in the genus
Cylindrocystis} lont as we have never seen any living specimens
we retain it in the genus Peniuvi.

The conjugation, which takes place by the protrusion of

cunjugating-tubes, and the globular zygospore, indicate that it

is a plant quite distinct from Cylindrocystis Brebissonii. Per-

haps it would be better placed as Cylindrocystis Jenneri nob.

4. Penium spinospermum Josh.

(PL VIII, figs. 6, 7.)

Penium spinospermum Josh. Notes Brit. Desm. II, 1883, p. '292-. Now and
rare Desm. 1885, p. 35, t. 254, f. 10; Cooke, Brit. Desm. LSN;. p. i:>,

t. 17, f. 9; De Toni, Syll. Alg. 1889, p. 863; Nordst. Index Desmid.

1890, p. '2X1
;
West & G. S. West, Alga-fl. Yorks. 19()O, p. -io.

Penium spinospermum forma minor West & Gr. S. West, Freshw. Alg.
Ceylon, 1902, p. 135, t. 18, f. 8, 9.

Cells small, 2-2^ times longer than their diameter,
unconstricted or with a very slight median constriction,

very slightly attenuated towards the apices, which are

rounded
;
cell-wall smooth.

Zygospore globose, covered with obtuse conical

projections.

Length 25-30 /t ; breadth 12 - 3-15'5 /n; diameter of

/ygospore with projections 2633 /u.

ENGLAND. Cowgill Wold Moss, AViddale Fell, W.
Yorkshire (with zygospores) !
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SCOTLAND. Inverness, Aberdeen, Kincardine, Stir-

ling, Argyll, Renfrew (li<>>/ \ Bissett).

IRELAND. Derrystrasna Bog, Armagh. (Jv#lni).

Mourne Mts., Down (with zygospores) !

(ii'niji-. Distribution. Ceylon.

Joshua's measurements for this species are quite wrong
according to his own figures; we are therefore compelled to

consider the " forma minor "
as identical with the typical

plant. It is a rare species with a very characteristic zygos] ion-.

5. Penium didymocarpum Lund.

(PL VIII, figs. 11-1:3.)

Penium didymocarpum Limcl. Desm. Suec. 1871, p. 85, t. 5, f. 9; Coukc,

Brit. Desm. 1886, p. 44, t. 17, f. 6
;
Norclst. Freshw. Alg. N. Zeal, isss,

p. 72 (formse incertae) ; West, Alg. Eng. Lake Distr. 1892, p. 7i'l
;

Liitkem. Desm. Attersees, 1893, p. 545.

Schizospora minor Eeinsch, Contrib. Alg. et Fung. 1875, p. 87, t, 17, f. L'.

Schizospora didymocarpa Hansg. Prodr. Algenfl. Bohm. 1888, p. 175 (note)

Cells small, about 2^ times longer than their dia-

meter, miconstricted, subcylindrical, slightly attenuated

towards the poles, which are rounded ; cell-wall

smooth; each chloroplast with one pyrenoid.

Zygospore double, compressed, subquadrate with

rounded angles, of which the exterior ones slightly

project ; empty semicells closely adhering to the ex-

terior angles.

Length 31-38 j; breadth 13-1 5*3 /ij length of zygo-

spore 22-30 /u, breadth 31-38 /u.

ENGLAND. Risley Bog (Roij) ; Hawkshead (with

zygospores) !
, Lancashire, Devon (Bennett). Cornwall

(Ma/rquand).
WALES. Capel Curig, Carnarvonshire (Roy).
SCOTLAND. General ! ; conjugation not uncommon

(Roy cj- Bissett). Near Balallan, Lewis, and near Tar-

bert, Harris, Outer Hebrides (with zygospores) !

IRELAND. Dublin and Wicklow (Archer).

Geogr. Distribution. Austria. Sweden. Denmark.

Lapland. Central China. New Zealand.

This species is remarkable in the possession of a double

zvgospore, a phenomenon which normally exists in about four
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species
of Desmids. There are two zygospores in close apposi-

tion, each one being formed by the union of a distinct pair of

gametes. The four cells which .take part in the conjugation
appear to be produced from one individual by two consecutive

vegetative divisions, and prior to conjugation they become
enveloped in a copious mucus.

In the other Desmids in which a double zygospore results

from conjugation only two cells are concerned in its forma-
tion.

The outer layers of the wall of the zygospore frequently
show signs of splitting off, and for this reason Reinsch 'placed
the plant in a genus which he named Scltizospura.

6. Penium Mooreanum Arch.

(PI. VIII, figs. 8-10.)
Penium Mooreanum Arch. Descript. New Cosm., etc. 1864, p. 24, t. i,

f. 34-44
;
Eabenh. Flor. Europ. Algar. Ill, 1868, p. 123

; Cooke, Brit.
Desm. 1886, p. 44, t. 17, f. 6

; West, Alg. N. Yorks. 1889 ; Alg. W.
Ireland, 1892, p. 128

;
West & G. S. West, Alga-fl. Yorks. 1900, p. 46

;

Scliiuiclle Beitr. Alg. Schwarzwald. 1893, p. 88, t. 3, f. 8, 9.

Cells minute, 1J-1-J times longer than their dia-

meter, uncon stricted, ellipsoid with truncately rounded

apices ; chloroplasts with four or five longitudinal

ridges ; cell-wall smooth.

Zygospore quadrangular-oblong, compressed, with
the lateral margins hollow and the angles markedly
mammillate.

Length 19^; breadth 12'7/u; length of zygospore
35-42 iu, breadth 25 /i.

ENGLAND. Kildwick and Howgill Fells, W. Yorks !

Xear Scarborough and Mickle Fell, X. Yorks. (with

zygospores) !

WALES. Bethesda and Glyder Fach (at 2,200 ft.),

Carnarvonshire !

SCOTLAND. Inverness, Aberdeen !
, Kincardine, For-

far, Perth (lioij $'Bi.wtt). Dumfries ! Kirkcudbright !

Caithness ! Shetlands !

IRELAND. Galway ! Kerry! Dublin (Archer).
Down !

Geogr. Distribution. Germany. Austria. Switzer-
land. Italy. Norway. Lapland.
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Archer describes this species as sub-elliptic in outline, with

the sides somewhat barrel-shaped and the ends truncato-

rotuiid. He states that the zygospore is twisted in those

instances in which the conjugating cells lie at right angles to

ciich other.

7. Penium suboctangulare West.

(PI. VIII, figs. 14-19.)

Penium suboctangulare West, Alg. W. Ireland, 1892, p. 128, t. 24, f . 20
;

"West & G-. S. West, Alg. S. England, 1897, p. 479; Nordst. Index
Desniid. 1896, p. 246.

Cells minute, about 1^ times longer than their dia-

meter, oblong-ellipsoid, unconstricted, apices broadly
rounded ; cell-wall smooth and colourless.

Zygospore quadrate or oblong, compressed ; angles
truncate and retuse ; cell-wall thick, ultimately be-

coming brown.

Length 14-1(5^; breadth 10/ti; length of zygospore
25-28 /t, breadth 20-25 /<, thickness 18/.

ENGLAND. New Forest, Hants, (with zygospores) !

IEELAND. Lower Lake of Killarney, Kerry (with

zygospores) !

8. Penium minutissimum Nordst.

(PI. VIII, figs. 20-23.)

Ptnium minutissimum Nordst. Norges Desm. 1873, p. 43, t. 1, f. 21 ;

Cooke, Brit. Desm. 1886, p. 45, t. 17, f . 10
,-
West & G-. S. West, Alg.

Maclag. 1895, p. 47 ;
Norclst. Index Desniid. 1896, p. 171

;
West & G. S.

West, Alga-fl. Yorks. 1900, p. 46.

Cells minute, 1^-2 times longer than their diameter,

unconstricted or very slightly constricted in the middle,

subellipsoid, very slightly but gradually attenuated

from the middle towards the apices which are broadly
rounded ; cell-wall smooth, yellowish.

Zygospore subquadrate, angles rounded and slightly

prominent ; broadly elliptical from both vertical and
lateral views ; cell-wall yellowish.

Length 12-16^; breadth 9-10 /; length of /y go-

spore 1C
f.i,

breadth 14^.
6
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ENGLAND. Old Cote Moor, W. Yorks ! Mickle Fell,
N. Yorks !

SCOTLAND. Poolewe, Ross; Brin, Inverness: Heugh-
liead, Aboyiie,

" Colonel's Bed "
in Braemar, Aberdeen;

zygospores from Aboyne, Aberdeen (Roy Biwtf).
Lewis, Outer Hebrides !

WALES. Capel Curig, Carnarvonshire ! Ffestiniog,
Merioneth !

IRELAND. Monrne Mts., Down !

(jeogr. Distribution.- -France. Austria. Xorway.
Burmail. Siam. Madagascar. Brazil. Argentina.o o

9. Peniuin truncatum Breb.

(PI. VIII, figs. 24-2(3.)

Penium truncatum Breb. in Rails' Brit. Desm. 1848, p. 152, t. 25, f. 2
;

Arch, in Pi-itch. Iiifus. 1861, p. 751
;
Eabenh. Flor. Em-op.' Algar. Ill,

1868, p. 121
; Kirchn. Alg. Schles. 1878, p. 136

; Wolle, Desm. U.S.

1884, p. 35, t. 5, f. 9, 10
; Cooke, Brit. Desm. 1886, p. 44, t. 17, f. 4

;

West, Alg. W. Ireland, 1892, p. 128
; Alg. Eng. Lake Distr. 1892, p. 721 ;

Eoy & Biss. Scott. Desm. 1894, p. 253; West & G. S. West, Alg. S.

England, 1897, p. 479 ; Alga-fl. Yorks. 1901, p. 46. ; Alg. N. Ireland,
1902, p. 21

;
Nordst. Index Desmid. 1896, p. 261.

P. truncatum forma punctata West, Add. Alg. W. Yorks. II, 1891, p. 245;
West & G. S. West, Alga-fl. Yorks. 1901, p. 46.

Cells small, 2-o times longer than their diameter,

cylindrical, slightly constricted or unconstricted, apices
truncate with slightly rounded angles ; cell-wall colour-

less and very minutely (often indistinctly) punctate.

Zygospore globose and smooth.

Length 23'5-47 t* ; breadth 10-13'5
/LI ;

diam. zvo-osp.
26-5 p.

ENGLAND. W. and E. Yorks ! Lancashire ! Devon !

Cornwall ! (Marquand).
'WALES. Capel Curig! (Coob> ,\- II7//x), Llyn-y-cwm-

ifynon, Llyn Idwal, Twll Du, Glyder Facli (at 2,200 ft.),

Bethesda, Bettws-y-coed (Eoy), Moelfre, Carnarvon-
shire ! Dolgelly (Half*) and Ffestiniog, Merioneth!

Glamorganshire ! Monmouth !

SCOTLAND. Sutherland, Ross, Inverness ! Aberdeen,
Kincardine, Perth!, Argyll, Arran ; zygospores from

Muiryhaugh, Kincardine (//<>// ^' Bissett).
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. Kerry! Galway ! Donegal! Dublin and

Wicklow (Archer). Down! Antrim!

Geogr. Jiixtrtlintioii. France. Germany. Austria.

Norway. Sweden. Italy. United States.

Ralfs believed this species to be minutely and indistinctly

punctate, and we find the punctulations very variable in

intensity; some forms are very distinctly punctate, but others

are apparently quite smooth.

B.

10. Penium margaritaceum (Elirenb.) Breb.

(PL VIII, figs. 32-35.)

Closterium margaritaceum Ehrenb. Infus. 1838, p. 95, t. 6, f. xiii; Hass.

Brit. Freshw. Alg. 1845, p. 376, t. 88, f . 5.

Penium margaritaceum (Ehrenb.) Breb. in Ealfs' Brit, Desni. 1S4S, p. 149,

t. 25, f . 1 a, b, c t. 33, f. 3 ;
Arch, in Pritch. Infus. 1861, p. 75U, t. 2,

f. 14, 15
;
Eabenh. Flor. Em-op. Algar. Ill, 1868, p. 121

;
Kirchn. Alg.

Schles. 1878, p. 135; Wolle, Desui. U.S. 1884, p. 34, t. 5, f. 5, 6, 11;

Cooke, Brit. Desm. 1886, p. 38, t. 17, f. 1 a-g ; West, Alg. W. Ireland,

1892, p. 126; Alg. Enq-. Lake Distr. 1892, p. 720; Nordst. Index

Desmid. 1896, p. 164; West & G. S. West, Alg. S. England, 1897,

p. 478 ; Alga-fl. Yorks. 1901, p. 46 ; Alg. N. Ireland, 1902, p. 21
; Roy

& Biss. Scott. Desm. 1894, p. 252.

Cylindrocystis margaritacea Reinsch, Algenfl. Frank. 1867, p. 198.

f Penium pandurans De Not. Desm. Ital. 1867, p. 70, t. 8, f. 80.

Cells large, 6-12 times longer than their diameter,

cylindrical or subfusiform, with a distinct median con-

striction, apices truncately rounded ; cell-wall reddish-

brown in colour and furnished with longitudinal rows

of granules ; chloroplast with, about 10 longitudinal

plates (or ridges) and often showing a slight median

interruption.

Zygospore globose and smooth.

Length 73-1 70 /t; breadth 12'5-20/u; breadth of

apices about 7*5-18 /*; diain. zygosp. 47 /u.

ENGLAND. Westmoreland! (Bissett). AV. and X.

Yorks! Lancashire! Cheshire (/('"//).
Warwick

(1I7//.S). Gloucester (Half*). Surrey! Sussex (Ea//s).

Hants! (AV//x). Devon! Cornwall! (Halfs). Essex!

(Ealfs).
WALES. General, but scarce !
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SCOTLAND. Sutherland !
, Ross, Inverness !

,
Aber-

deen, Kincardine, Forfar, Perth !
, Stirling, Arran

( llnij ^ 7//.s-.sv/f). Kirkcudbright ! Harris, Outer Hebri-
des ! Shetlands !

IRELAND. Kylemore, Roundstone and Ballynahinch,

Galway ! Castletown and Carrantuohill, Kerry !

Dublin and Wicklow (Archer}. Slieve Donard, Down !

Genyr. Distribution. France. Germany. Austria.

Poland. Hungary. Italy. Portugal. Norway.
Sweden. Finland. Lapland in Russia. Faeroes.

Greenland. Spitzbergen. Java. New Zealand. East

Africa. Azores. United States. Ecuador.

There is frequently a terminal vacuole at each extremity of

the cell, containing moving granules.

11. Penium Cylindrus (Ehrenb.) Breb.

(PI. VI, %s. 1-3.)
Closterium ? (Toxotium) Cylindrus Ehrenb. Infus. 1838, p. 95, t. 6, f. vi

;

Menegh. Synops. Desm., 1840, p. 236.

Penium Cylindrus (Ehrenb.) Breb. in Ralfs' Brit. Desm. 1848, p. 150, t. 25,
f. 2

;
Arch, in Pi-itch. Infus. 18(51, p. 750; Rabenh. Flor. Europ.

Algar. Ill, 1868, p. 122
; Cooke, Brit. Desm. 1886, p. 39, t. 17, f. 2 ;

West, Alg. W. Ireland, 1892, p. 126
; Alg. Eng. Lake Distr. 1892, p.

720 ; Roy and Biss. Scott. Desm. 1894, p. 251 ; Nordst. Index Desm.
IS! 1(3, p. 96 ; West & G. S. West, Alg. S. England, 1897, p. 478 ; Alga-fl.

Yorks, 1900, p. 44
; Alg. N. Ireland, 1902, p. 21.

Dysphinctium Cylindrus Nag. Gatt. einz. Alg. 1849, p. Ill
; Hansg. Prodi- .

Algenfl. Bolira. 1888, p. 186.

Cylindrocystis Cylindrus Reinsch, Algonfl. Frank. 1867, p. 198.

Calocylindrus Cylindrus a. genuinus Kirchn. Alg. Schles. 1878, p. 142.

Calocylindrus Cylindrus b. silesiacus Kirchn. I. c.

Cells small, 2-4 (rarely up to 0) times longer than

their diameter, cylindrical and unconstricted, apices

truncately rounded ; cell-wall reddish-brown in colour

and furnished with longitudinal rows of minute

granules, which are often scattered, especially near the

extremities.

Zygospore globose and smooth.

Length 30-50 /u ;
breadth 10-5-14 //; diam. zygosp.

25-27^.
ENGLAND. Cumberland ! Westmoreland ! (/M///N).

\V. and N. Yorks ! Lancashire! Warwick (Wills).

Surrey (with zygospores, from Thursley Common) !
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Sussex (Rait*). Hants! (Bennett). Devon! Corn-

wall ! (Marquand).
WALES. General in the mountainous areas !

SCOTLAND. General !
; zygospores from north of

Loch Dawan, Aberdeen (Roy Bisxrff). Common in

the Outer Hebrides !

IRELAND. Galway ! Kerry ! Donegal ! Dublin

and Wicklow (Arrl/rr). Down !

Geoff-r. Distribution. France. Germany. Austria.

Italy. Poland (var.). Switzerland. Norway. Sweden.

Finland. Lapland in Russia. Faeroes. New Zealand.

United States. Brazil.

12. Penium cuticulare West & G. S. West.

(PL VI, figs. 4, 5.)

Penium cuticiilare West & G. S. West, New and Int. Freshw. Alg. 1896,

p. 153, t. 4, f . 43, 44
;
Norclst, Index Desm. 1896, p. 276 ;

West & G. S.

West, Alg. S. England, 1897, p. 478; Notes Alg. I, 1898, p. 3 (sep.).

Cells minute, 2J-3J times longer than their diameter,

cylindrical and unconstricted, apices broadly truncate

with rounded angles ;
cell-wall reddish-brown, very

minutely and irregularly papillose-punctate.

Zygospore angular-globose, smooth.

Length 19-34;*; breadth 8-1 0/<; diam. zygosp.

19-22,1.
ENGLAND.- -Thursley Common, Surrey (with zygo-

spores) !

This species is very closely allied to P. cylindrux (Ehvenb.)

Breb., differing only in its smaller size,, the much liner and

irregular markings on the cell-wall, and in the angularity of

the zygospore. The young portions of the eel I-wall are

perfectly smooth and without colour.

It is a very similar plant to the one described by Schmidle

as P. Cylindrus var. subtruncatum (ride Beitr. alp. Alg. 1895,

p. 310, t. 14, f. 27, 28), but the latter is rather larger and has

a coloivrless cell-wall. Schmidle (Lappmark Susswasseralgen,

1898, p. 16) has since elevated his variety to specific rank

under the name of P. subtruncatum, and he places P. cuticu-

lare as a synonym of it. The two plants are, however, not
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strictly identical, and it is most probable that both should bo

merged into P. Cylmdrus. It differs from P. truncatum Breb
in its cell-wall and in its less truncate apices. From the

succeeding- species P. e.rif/ninn "West it is distinguished
by its different proportions, by the absence of the median con-

striction, by the undilated apices, and by its cell-wall.

13. Penium exiguum West.

(PI. VI, figs. 0, 7.)

Penium exiguum West, Alg. W. Ireland, 1892, p. 126, t. 19, f. 17, 18
;

Nordst, Index Desm. 1890, p. 121
;
West & G. S. West, Alg. N. Ireland,

1902, p. 21.

Cells small, 3-6 times longer than their diameter,

cylindrical, usually with a slight median constriction,

apices truncate and commonly slightly dilated ; cliloro-

plasts with 2-3 pyrenoids; cell -wall colourless,

delicately and irregularly punctate.

Zygospore unknown.

Length 18-5-37 /u; breadth G-S'5 /u.

SCOTLAND. Near Balallan and near Barvas, Lewis
;

N. Uist, Outer Hebrides !

IEELAXD. Kylemore, Galway ! Cromagloun, Kerry!
Near Grlenties ; near Gweedore ; pool near Lough
Grlentornan. Donegal !o

This species is characterised by its relative proportions, its

dilated apices, and its punctate cell-wall. There is frequently
a terminal vacuole at each extremity of the cell, containing
moving granules.

Forma major noli. (PI. VI, fig. 8.)

Penium Leu-isii Turner, Desm. Notes, 1893, p. 346, f. 15.

P. exiguum West, fornifx Lewisii West & G. S. West, Rec. publ. Desm.
1M>5, p. 00; Nordst. Index Desm. 1896, p. 122; West & G. S. West,
Alg. S. England, 1897, p. 478 ; Alg. N. Ireland, 1902, p. 21.

Somewhat larger than the typical form, but other-
wise exactly similar.

Length 46-62 n ; breadth 10-11 /<.

ENGLAND. --Keighley Moor, W. Yorks ! Surrey!
Cornwall !
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WALKS. Llvn Idwal ! Llvn-v-cwni-ffynon !
,
Snow-

r V * ,'

don (Turner), Carnarvonshire !

SCOTLAND.- -Rhiconich, Sutherland! Loclmagar,
Aberdeen (at 3.-500 ft.) !

IKELANII. Near Grlenties, Donegal! Slievecomme-

dagh, Down !

Geogr. Distribution. Germany. Austrian Tyrol.

14. Penium granulatum (Benn.) iwl.

(PI. VIII, fig. 39.)

Docidiv.m granu.latum Benn. Alg. N. Cormvall, 1887, p. 15, t. 4, f. 17;

Cooke, Brit. Desm. 1887, p. 184, t. 65, f. 2
;
Nordst. Index Desm. 1896,

p. 134.

Cells small, about 5 times larger than their diameter,

slightly constricted in the middle, semicells oblong-

ellipsoid with the apices broadly rounded; cell-wall
"
conspicuously covered with pearly granules."

Length 50 /u ; breadth 10 /.

ENGLAND. Mawgan, Cornwall (A. IV. Bennett).

15. Penium Clevei Lund.

(PI. VIII, figs. 36, 37.)

Penium Clevei Lund. Desm. Suec. 1871, p. 86, t. 5, f. 11
; West, Alg. W.

Ireland, 1892, p. 129
; Alg. Eng. Lake Distr. 1892, p. 721 ; Nordst,

Index Desni. 1896, p. 74 ;
West & G. S. West, Some Desm. U. S. 1898,

p. 281.

Peniu'it Thu-aitesii Cleve (non Ealfs).

Calocylindrus Clevei Wolle, Desm. U. S. 1884, p. 56, t. 50, f. 27.

Dijsphinctium Clevei De Toiii, Syll. Alg. 1889, p. 893.

Cells of medium size, 2-|-3 times longer than their

diameter, subcylindrical, slightly constricted in the

middle ; semicells pyramidate-ovate, with rounded

apices ; chloroplasts with one pyrenoid (rarely with

two) ; cell-wall finely punctate and at each pole finely

granulate.

Zygospore unknown.

Length 9<>-10S
/< ; breadth 36-42 /t ; breadth of

isthmus 33-38 //.
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ENGLAND. Borrowdale and Ano-le Tarn, Cumber-O
land ! Bowness, Westmoreland !

SCOTLAND. Xew Galloway, Kirkcudbright !

IEELAND. Roundstone and Ballynahinch, Galwav !

Dublin and Wicklow (Archer).

Geoc/r. Distribution. France. Austria. Lapland
in Russia. East Africa. United States.

The finely granular apices of this species are very charac-

teristic. It is a rare Desmid chiefly confined to a few perma-
nent

Var. crassum West & G. S. West. (PI. VIII, fig. 38.)

Penium Clevei var. crassum West & G. S. West, New Brit. Freshw. Alg.
1894, p. 4, t. 1, f . 5 ; Nordst. Index Desm. 1890, p. 75.

Cells only twice longer than their diameter, with the

lateral margins more convex and with smaller granules
at the poles ; chloroplast with one large pyrenoid.

Length 80-98 ^ ; breadth 42-44'5 /; breadth of

isthmus 39-5-40 /u.

ENGLAND. Bog at the side of Angle Tarn, Cumber-
land (1,500 ft.) !

^

16. Penium spirostriolatum Barker.

(PI. IX, figs. 1-8.)
? Penium margaritaceum var. y punctatum Ealfs, Brit. Desm. 1848, p. 149,

t. 25, f. 1 d-h ; Schmidle, Beitr. Alg. Schwarzwald. 1893, p. 87, t. 3,

14.
Penium spirostriolatum Barker, in Quart. Journ. Micr. Sci. 1869, ix, p.

194 ; Arch, in Journ. Bot. 1874, p. 94 ; Cooke, Brit. Desm. 1886, p. 39,
t. 15, f. 9

; Wolle, Freshw. Alg. U.S. 1887, p. 22, t. 61, f. 19
; West,

.Alg. N. Wales, 1890, p. 285, t. 6, f. 24
; Alg. W. Ireland, 1892, p. 126 ;

Alg. Engl. Lake Distr. 1892, p. 720 ; Eoy & Biss. Scott, Desm. 1894, p.
253 ; West & G. S. West, Alg. S. England, 1897, p. 478 ; Some Desm.
U.S. 1898, p. 282; G. S. West, Variation Desm. 1899, pp. 377-380;
West & G. S. West, Alga-fl. Yorks. 1900, p. 46 ; Alg. N. Ireland, 1902,

p. 21
;
Freshw. Alg. Ceylon, 1902, p. 136.

Closterium spiraliferum Jacobs. Desm. Danem. 1875, p. 177. t. 7, f. 8.

Penium Haynaldii Schaarschm. Magyar. Desm. 1883, p. 277, t. l,f. 20.

Penium Royanum Turn. Freshw. Alg. of E. India, 1893, p. 165, t. 23, f. 7.

Penium scandinavicum Turn. 1. c. p. 166, t. 23, f . 6.

Penium spirostriolatum var. amplificatum Schmidt, Grundl. Algenfl.
Limeburg. Heide, 1903, p. 16, t. 2,'f . 19.

Cells large, 5-11 times longer than their diameter,
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subcylindrical, with a slight median constriction,

gradually attenuated towards the apices, which arc

rounded or truncately rounded and sometimes dilated ;

transverse sutures usually several or many (10 have
been observed), marking the junction of cylindrical

interpolated pieces of cell-wall of various ages ; cell-

\vall pale yellow or yellow-brown in colour, furnished

with longitudinal striae which have a variable spiral
twist ; striae sometimes anastomosing or often partly

replaced by rows of dots ; between the striae finely

punctate.

Zygospore globose and smooth.

Length 123-274 ,* ; breadth 20-26 n ; breadth of

apices 13'5 16 /<.

ENGLAND. Cumberland ! Westmoreland ! W. and
N. Yorks ! Lancashire ! Surrey ! Cornwall !

WALES. General in Carnarvonshire ! Ffestiniog,
Merioneth !

SCOTLAND. Eoss, Inverness!
, Aberdeen, Kincardine,

Perth!, Dumbarton, Argyll (Roy $ Bissett). Suther-

land ! Lewis and Harris, Outer Hebrides !

IRELAND. General in Mayo ! Galway ! Kerry !

Donegal ! Armagh ! Down !

Geoijr. Distribution. France. Germany. Austria.

Hungary. Portugal. Denmark. Norway. Sweden.
Finland. Ceylon. Java. United States.

The structure of the cell-wall of this Desmid lias been care-

fully investigated (vide CI. S. West, Variation Desm. 1899,

pp. 377-380) and its striolation has been shown to be its

most variable character. The stride may be coarse, fine, or

broken up into series of dots, even in different individuals

from the same gathering, thus exhibiting the main characters

of the three forms described by Turner as Penium #]>ii-t>*-

triolatum, P. Royanum, and P. scandinavicum. The number
seen at one time across the cell varies from about 8 to

13, and this variation may be seen on one individual,, the

striolations being more crowded at some parts of the cell-

wall than at others. In one individual two striolations were
observed to be 2'3

/LI apart, and the distance between one of

these and the next one was 5'2
ja. They are generally

arranged around the cell in a spiral manner from apex to



><> I5EITTSH DESMiniAC'K.E.

apex, and may make about l turns in the whole length
of the cell; but in the majority of specimens they are

much straighter than this, and in some are longitudinal

although not quite straight. They are not always continuous
from end to end, but often run only part of the distance and
tin 'n fade away or join with a neighbouring striolation. In

many cases they are very irregular, and a reticulation is 'often

present joining together several, or all of them. In some
individuals this reticulation is concentrated in the middle of

the cell
;
in others there is a marked reticulation at the end

of the cell, and sometimes a reticulated zone is present just
below the apex. Most specimens have a distinct convex

apical cap which is strongly punctate, the punctulations being
continuous with those between the striolations. All examples
possess punctulations between the striolations, however minute

they may be. There is every indication that the striolations

are internal thickenings of the cell-wall. In the majority of

instances the edges of the striolations are not smooth, but

exhibit various degrees of roughness, and in some specimens
under a particular focus a reticulation is perceived to exist

between the punctulations, apparently connecting the striola-

tions together.
The vai-iations in the outward form of this species are due

to the irregularity in the position of the sutures.

There is no doubt whatever that Rail's confused this plant
with Peninm vtnnjaritaceuni, and he unquestionably described

and figured both vegetative specimens and zygospores under
the name of "P. margaritaceum j punctatum." It was one of

tin- first Desmids we observed when examining some material

of our own collecting from one of the favourite localities of

Ralfs -near Penzance.

17. Penium polymorphum Perty.

(PI. IX, figs. 9-11.)
Closterium polymorphum Perty, 1849.
Penivm polymorjihum Perty, Kleinst. Lebensf. 1852, p. 207, t. 16. f. 15;
Kabenh. Flor. Europ. Algar. Ill, 18G8, p. 123 (in part) ;

Lund. Desin.
Suec. 1871, p. 86, t. 5, f. 10 ; Wolle, Desm. II. S. 1884, p. 36, t. 5, f. 12

;

Norclst. Freshw. Alg-. N. Zeal. 1888, p. 71 ; West, Alg. W. Ireland, 1892,

p. 128
;
Alo-. Engl. Lake Distr. 1892, p. 721 ; Eoy & Biss, Scott, Desm.

1894, p. 253 ; Nordst. Index Desm. 1896, p. 203
;
West & G. S. West,

Alg. S. England, 1897, p. 479; Alga-fl. Yorks. 1900, p. 46; Alg. X.

Ireland, 1902, p. 22.

Cosmai-i a in polymorphum Jacobs. Desm. Danem. 1876, p. 201.
/Vin'ioii polymorphum forma alpicola Heimerl, Desm. alp. 1891, p. 590,

t. 5, f. 4.

polymorphum var. LwteZeZZu Schmidle, Alg. Bern. Alp. 1894, p. 89.
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Cells small, 2-2-| times longer than their diameter,

cylindrical or subcylindrical, with a very slight median
constriction ; semicells commonly gradually but very

slightly attenuated to the apices, which are broad and

truncately rounded
;
cell-wall with A^ery delicate longi-

tudinal striolations ; chloroplasts with one large pyre-
noid and many longitudinal ridges.

Zygospore unknown.

Length 44-61 ^; breadth 21-28 ^
ENGLAND. Cumberland ! Westmoreland ! (Hiwfi).

Common in the upland districts of Yorks. (up to

2,000 ft.) ! Surrey ! Cornwall !

WALES. Penmaenmawr, Y Foel Fras, Llyn Idwal,

Llyn Bochlwyd, Glyder Fawr (at 2,700 ft.), Llyn-y-
cum-ffvnon, and Snowdon, Carnarvonshire !

t,

SCOTLAND. Sutherland !
, Ross, Inverness !

,
Aber-

deen !
, Kincardine, Forfar !

,
Perth !

, Stirling, Argyll,
Arran (Boy $ Bi-ssett). Lewis, Harris, and Benbecula,
Outer Hebrides ! Orkneys ! Shetlands !

IRELAND. Galwav ! Kerry ! Donegal ! Shores of
/ e/

Lough Keagli ! Londonderry ! Down ! Dublin and
Wicklow (Archer).

GCOIJT. Distribution. France. Germany. Austria.

Switzerland. Lapland in Russia. India (forma). New
Zealand. Azores (var.) United States.

This species is somewhat variable, but we see no reason

>r givino-

form of it.

for giving- the name "var. LundeUii" to the most abundant

18. Penium phymatosporum Nordst.

(PI. VI, figs. 9-11.)

pTiymatosporvm Nordst. Desm. Ital. 1876, p. 26, t. 12. f. 1; J<-.-h.

New and Bare Desm. 1885, p. 35, t. 2o4, f. 11
; Ccoke,Brit. Desm. 1886,

p. 40, t. 17, f. 8.

Cells small, about 2J- times longer than their

diameter, subcylindrical, unconstricted or with a very

slight median constriction, very gradually and very

slightly attenuated towards the apices, which are
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truncately rounded
;

cell-wall with very delicate longi-
tudinal striolations ; chloroplasts with one pyrenoid.

Zygospore subquadrate or rectangular, with the

angles obtuse and protruding ; apices and sides con-

cave, writh a rounded protuberance on each side and

four similar ones within the angles ; side view of

zygospore sexangular ; cell-wall thick.

Length 20-42 /*; breadth 11-18^; length of zygosp.
36-42 /i ; breadth of zygosp. 30-36 /i.

ENGLAND. Minety, Wilts (with zygospores ; Joslnm).
SCOTLAND. Near Mill of Muchalls, Kincardine (with

zygospores; Eoij Bissett}.

IRELAND. Dublin and Wicklow (Archer}.

Georjr. Distribution. France. Austria. Italy. Argen-
tina. Trinidad (?).

This species is characterised by its delicately striated cells

and its peculiar zygospore.

19. Penium subtile West & G. S. West.

(PL VIII, figs. 27-29.)

Penium suUile West & G. S. West, Alg. S. England, 1897, p. 479, t. 6,

f. 8, 9.

Cells very minute, almost 1-| times longer than their

diameter, ellipsoid with a very faint median constric-

tion (often only indicated by a median suture), apices
subtruncate ; cell-w^all colourless, very delicately and

indistinctly punctulate ; punctulations scattered, about

12 in each semicell ; chloroplasts with one pyrenoid,
and with two, three, or four longitudinal ridges ; some-

times with only one chloroplast situated in the median

portion of the cell.

Zygospore unknown.

Length 14-15 /; breadth 10-11 /u.

ENGLAND. -Thursley Common, Surrey!
WALES.' Llyn Geirionedd, Carnarvonshire !

SCOTLAND. Near Balallan, Lewis ;
and a pure

gathering from S. Harris, Outer Hebrides !

This is a rare species which occasionally occurs in pro-
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s quantity in small pools in the best bogs of the

country. The widest part of the cell is ahvays in the middle,

and the apices are always flattened. Most specimens have

two chloroplasts situated close together in the middle region
of the cell, and each furnished with a pyrenoid, but others

have only one median chloroplast with one pyrenoid. The

frequent reduction of the longitudinal ridges to two is also

noteworthy. This same reduction of the chloroplasts we have

observed in Cosmocladium constrictum Arch.

P. xnljfil' can be compared with Dysphinctii.im sparsi-

/noictatuin Schmidle, from the nnconstricted form of which it

differs in the shape of its cells, its much more delicate pmictu-

lations, and its circular vertical view.

20. Penium adelochondrum Elfv.

(PI. VIII, figs. 30, 31.)

Penium adelochondrum Elfv. Auteck Finska. Desru. 1881, p. 17, t. 1, f. 13
;

West, Alg. W. Ireland, 1892, p. 128
; Eoy & Biss. Scott. Desni. 1S94,

p. 251
; Nordst. Index Desm. 1896, p. 40.

Cells small, 2|-2f times longer than their diameter,

subcylindrical, gradually narrowed towards each pole,

with a slight median constriction, apices broadly
truncate ; cell-wall somewhat sparsely scrobiculate.

Zygospore unknown.

Length 40-4(3 n ;
breadth 1(3-20 f

i ;
breadth of apices

10-12-5 ju.

SCOTLAND. Poolewe, Ross ;
Grlen Sligachaii in Skye,

Inverness; Grlen Cattie, Aberdeen (Roy $' IJissctt).

Rhiconich, Sutherland !

IRELAND. Cromagloim and Tore Mt., Kerry I

Geogr. Distribution. Germany. Austria. Finland.

West Africa.

21. Penium lagenarioides Roy.

(PI. IX, fig. 12.)

Penium lagenarioides Eoy, in Biss. Desm. Windermere, 1884, p. 197, t. 5,

f . 6
; Cooke, Brit. Desm. 1886, p. 45

; Eoy & Biss. Scott. Desm. 1894, p.

252
;
Nordst. Index Desni. 1896, p. 154.

Cells large, ellipsoid, about twice longer than their

diameter, with a very slight median constriction,

semicells gradually attenuated towards the apices,
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which are subtruncate and slightly thickened ; cell-

wall regularly and somewhat sparsely punctate ;

chloroplasts with 9 or 10 longitudinal plates (or ridges)
and one large pyrenoid.

Zygospore unknown.

Length 92-95 p ; breadth 45 fi.

KNGIAND. Near Bowness, Westmoreland (Bixxctt).
SCOTLAND. Near Tain, Koss; Slewdruni, Aboyne,

Dawan, Presswhin, Dalbagie, Glen Clunie, Aberdeen
;

Scolty Dam, Curran, Bishop's Dam, Kincardine; Glen

Clova, Glen Dole, Forfar
; Brecklin, Coilantogle, Perth

(Buy fyBissett).
( 1

<'<></
r. Distribution. Java (var.).

22. Penium cucurbitinum Biss.

(PL IX, figs. 13, 14.)

Peninm cucurbitinum Biss. Desm. Windermere, 1884, p. 197, t. 5, f. 7;

Cooke, Brit. Desm. 1886, p. 40
; West, Alg. N. Yorks. 1889, p. 291 ;

Mo;. N. Wales, 1890, p. 280 ; Alg. W. Ireland, 1892, p. 128 : Alg. Eng.
Lake Distr. 1892, p. 721 ; Roy & Biss. Scott. Desm. 1S94, p. 251

;

Nordst. Index Desm. 1890, 'p- 92
;
West & G. S. West, Alg. S.

England, 1897, p. 479 ; Alga-fl. Yorks. 1900, p. 47.

Cells of medium size, subcylindrical, rather more
than 2^- times longer than their diameter, slightly

tapering towards the apices which are broadly rounded,
with a slight median constriction ; cell-wall minutely
and somewhat sparsely punctate ; chloroplasts with
about six longitudinal ridges and one large pyrenoid.

Zygospore unknown.

Length 64-83 ^ (rarely up to 90
/u) ; breadth 2i.5-oo/u

(rarely up to 3 5
/u).

ENGLAND.- Near Bowness! (7>/.s-xr//), Louo-hries: ! ,/ 7 O oo

Helvellyn !
, trough at Ambleside, Westmoreland !

Ogden Clough, Shipley Glen, Holden Ghyll near

Keighley, Ilkley, Penyghent, Widdale Fell, W. Yorks !

Riccall Common, E. Yorks ! Epping Forest, Essex !

Thursley Common, Surrey !

WALES. Llyn-an-afon, Y Foel Fras, and Snowdon,
Carnarvonshire !
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SCOTLAND. Sutherland! . Ross!, Aberdeen, Kincar-

dine, Forfar ! , Perth !
, Argyll, Renfrew (li'oi/ A; 77 As*'-//).

Ayr! Kirkcudbright! Harris, Outer Hebrides!
V <_>

IKELAXD. Lakes near Recess and Ballynahinch,
Galway ! Castletown and Carrantuohill, Kerry !

Forma minor AVest & G. S. West. (PL IX, fig. 10.)

Penium cucurlitinum forma minor West & G. S. West, New Brit. Freshw.

Alg. 1894, p. 4
; Eoy & Biss. Scott. Desm. 1894, p. 251.

Rather smaller than the average : length -50-58 /u ;

breadth 22'5-2 5 /i.

SCOTLAND. Craig-an-Lochan, Perthshire !

Geogr. Distribution. Siam. Brazil.

Forma major forum nor. (PI. IX, fig. 17.)

Rather larger than the average: length 98-100 /it;

breadth 34*5-3 7 /a.

SCOTLAND.--Tarbert, Harris; Near Balallan, Lewis,
Outer Hebrides !

Var. subpolymorphum Nordst. (PI. IX, figs. 19, 20.)

Penium cucurliitinum var. subpolymorphum Nordst. Freshw. Alo-

. N. Zeal.

1888, p. 71, t. 7, f. 20
; West, Alo-. N. Yorks. 1889, p. 291 ; Mask. Further

Notes N. Zeal. Desm. 1889, p. 27, t. 5, f . 50 ; Ltitkem. Desm. Attersees,
1893, p. 544

; West & G. S. West, Alga-fl. Yorks. 1900, p. 47.

More attenuated towards the apices than the typical
form ; apices subtruncately rounded

; cell-wall densely
and minutely punctate.

Zygospore quadrate with rounded angles and straight
sides; cell- wall lamellose.

Length 71-8(5 n; breadth :52'5-38 n ; breadth of

isthmus 32-35 /it; breadth of zygosp. 60-70 /.

ENGLAND. Mickle Fell, N. Yorks !

. Distribution. Austria. New Zealand.

Lutkemiiller's Austrian specimens of this variety were

larger than either the English or New Zealand ones
;

lie

gives as liis measurements : length 96-100
/u

breadth 40-
42

f.i
breadth of constriction 36 /u.
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Var. Scoticum nob. (PL IX, fig. 18.)

Cosmariiun Thwaitesii Ealfs, var. Scot ic urn West & Gr. S. West, New Brit.
Fresliw. Alg. 1894, p. 8, t. 1, f. 15

; Roy & Biss. Scott. Desm. 1894, p.
256 ;

Norclst. Index Desm. 18913, p. 255.

Rather larger than the typical form, with the semi-
cells inflated.

Length 95-97^; breadth 42 "5-43 -5 /< ; breadth of

constriction 3<3-37'5 /u.

SCOTLAND. N"ew Galloway, Kirkcudbright !

Intermediate forms are sometimes met with between this

variety and the type. Such a form with slightly inflated

sides we have observed from Widdale Fell,, W. Yorks. (PI. IX
fig- 15).

23. Penium crassiusculum De Bary.
/

(PL VIII, figs. 4, 5.)

PC i, I inn crassiusculum De Bary, Conj. 1858, p. 73, t. 5, f. 5-7; Cooke, Brit.
Desm. 188G, p. 44, t. 17, f. 7 ; Roy & Biss. Scott. Desm. 1894, p. 251

;

Xordst. Index Desm. 1896, p. 86
; Desm. Singapore, 1897, p. 157 ;

West
& G-. S. West, Alga-fl. Yorks. 1900, p. 47

; Alg. X. Ireland, 1902, p. 22.

Cells rather small, 3-3J times longer than their

diameter, cylindrical with parallel sides, with a distinct

median constriction, apices truncate with the angles

slightly rounded ; cell-wall smooth and colourless ;

chloroplasts with 4 or 5 somewhat irregular longitudinal

ridges.

Zygospore "similar to that of P. phymatosporum,
but the angles less prominent and more rounded

'

(Roy).

Length 57-70/t; breadth 20-23 /; breadth of

isthmus 18-18'5/t.
EXGLAXD. Cowgill Wold Moss, Widdale Fell, W.

Yorks !

SCOTLAND. Not uncommon ; zygospore from Kyles
of Bute in Argyll (Roy $ Bisst'tt). Rhicoiiich, Suther-
land !

IKELAND. Xear Lough Glentornan, Donegal !

Lough Fea, Londonderry ! Dublin and Wicklow

(Archer).
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Geoi/r. Distribution. Germany. Austria. Switzer-

land. Bornholm. Faeroes. Singapore. Java. Central

China. Brazil.

This species is readily distinguished from P. polyrnorphum
ly its more cylindrical cells with more truncate apices. The
median constriction is also more evident in P. crassiusculum
and the cell-wall is smooth. The chloroplasts have also fewer
and more irregular longitudinal ridges. It is a much rarer

species than P. polymorphum, and one which we have never
seen in quantity.

24. Penium curtum Breb.

(PI. X, figs. 21, 22.)

Closterium curtum Breb, 1838.

Cosmarium curtum Ealfs, Brit. Desm. 1848, p. 109, t. 32, f. 9 ; Breb. Liste
Desm. LSoO, p. 133 ; Arch, in Pi-itch. Infus. 1861, p. 735 ; Eabenh. Flor.

Europ. Algar. Ill, 1868, p. 176.

Penium curtum Breb. in Kiitz. Spec. Alg. 1849, p. 167 ; Nordst. Desm.
Spetsb. 1872, p. 25

; Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 56, t. 14,
f . 74 ; Wille, Norges Ferskv. Alg. 1880, p. 49

;
Eacib. Desmidyja Cias-

tonia, 1892, p. 390 ; West, Alg. Eng. Lake Distr. 1892, p. 721 ; Eoy &
Biss. Scott. Desm. 1894, p. 251

; Nordst. Index Desm. 1896, p. 93 ;

West & Gr. S. West, Alg. Madag. 1895, p. 47 ; Alg. S. England, 1897, p.
479 ;

Wehv. Afric. Freshw. Alg. 1897, p. 77 ; Furth. Contrib. Freshw.
Alg. W. Indies, 1899, p. 283; Alga-fl. Yorks. 1900, p. 47; Alg. N.
Ireland, 1902, p. 22.

Dysphinctium ? curtum Nag. Gatt. einz. Alg. 1849, p. 112
;
Eeinsch

Algenfl. Frank, 1867, p. 178.

Dysphinctium (Actinotxnium) Regelianum Nag. 1. c. p. 110, t. vi E.

Calocylindrus curt us Kirchn. Alg. Schles. 1878, p. 143; Wolle, Desm.
U. S. 1884, p. 54, t, 12, f. 15, 16 ; Cooke, Brit. Desm. 1886, p. 126, t, 43,
f. 11.

Cosmarium Thwaitesii d. curtum Klebs, Desm. Ostpreuss. 1879, p. 27.

Cells small, sometimes minute, a little more than
twice longer than their diameter, with a distinct

median constriction; semicells attenuated, sides convex,

apex rounded and sometimes slightly thickened ; cell-

wall punctate ; chloroplasts with about eight longi-
tudinal ridges.

Zygospore unknown.

Length 22-60^; breadth 10'5-32'5/x; breadth of

isthmus 9'5-30/u.
ENGLAND. Westmoreland ! W. and !S

T
. Yorks !

Lancashire! Leicester (Roy). Gloucester! (Rolfs).

Surrey! Devon! Cornwall! (Ralfs).
7
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WALES. Capel Curig, Llyii Cwlyd, Bethesda, Car-
narvonshire ! Ffestiniog, Merioneth !

SCOTLAND. Aberdeen, Kincardine, Perth ! (Emj $

Bissett). Skye in Inverness ! Forfar ! Kirkcudbright !

Harris, Outer Hebrides ! Shetlands !

IRELAND. Dublin and Wicklow (Arclicr). Slieve-

commedagh, Down !

Geocjr. Distribution. France. Germany. Austria.

Italy. Norway. Sweden. Greenland. Spitzbergen.
Xova Zembla. Franz-Joseph Land. India. Biirmah.
Siam. West Africa. Madagascar. West Indies.

United States.

Tliis Desmid varies much in size within certain limits.

There is no definite line of demarcation between any of these

forms, every intermediate size being met with, but for con-
venience they may be classified as follows :

(I) Forma minuta West.

Penium curium forma minuta West, Alg. Eng. Lake Distr. 1892, p. 721.

Length 22-25 /t; breadth 10-5-11-5 p.

(2) Forma minor Wille. (PI. X, fig. 23.)

Penium curium forma minor Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 5(5,

t. 14, f . 75.

DyspJiinctium curium var. exiguum Hansg. in Oesterr. bot. Zeitschr. 1887,
xxxvii, p. 57 ; Prodr. Algenfl. Bohm. 1888, p. 184.

Length 28-32 fi- breadth 12-17
,u.

(3) Forma intermedia Wille.

P. curium forma intermedia Wille, 1. c. f. 74.

Length 34-38
,i breadth 16-19

,,.

(4) Forma major Wille. (PI. X, figs. 24, 25.)

P. curium forma major Wille, 1. c. f. 73.

Length 42-60 ^- breadth 20-32-5
,,.

Penium cm-turn is a well-marked species by reason of its

short cells with attenuated semicells. It is principally an

upland Desmid, occurring amongst Sphagnum and amongst
wet mosses on rocks. It sometimes occurs in pure masses ,in

temporary pools of rain-water on road-sides, in cart-ruts, etc.
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Var. obtusum West & G. S. West. (PI. 10, fig. 2<u
Penium curtum var. oMitsum West & G. S. West, Notes Al^. II, 19' m,

p. 289, t. 412, f. 1, 2
; Alga-fl. Yorks. 1900, p. 47.

Rather larger than the average size, with the sides

at the base of the semicells subparallel and with sub-
truncate apices, below which the sides are very faintly
hollowed.

Length 41-45 A* ; breadth 20-2:^; breadth of

isthmus 10
/(.

ENGLAND. Ingleton, AY. Yorks!

-o. Penium rufescens Cleve.

(PI. VI, figs. 12, 13.)

Penium rufescens Cleve, Sverig. Desra. 1864, p. 493, t. 4, f. 5 ; Eabcnh.
Flor. Europ. Algar. Ill, 1868, p. 123

;
Lund. Desm. Stiec. 1871, p. s.5

;

Wille, Norges Ferskv. Alg. 1880, p. 50
; Roy & Biss. Scott. Desm. 1MH.

p. 253
; Nordst. -Index Desm. 1896, p. 227 ;

West & G. S. West, Alg. S.

England, 1897, p. 479 ; Alga-fl. Yorks. 1900, p. 44.
Fe iiium rufopellitum Roy, Desm. Perthshire, 1877, p. 73; Cooke, Brit.
Desm. 1887, p. 18.5

; West, Alg. W. Ireland, 1892, p. 126.

Cells rather under the medium size, 2-2^ times

longer than their diameter, cylindrical or very slightly

widening from the middle to the rounded apices, with
an exceedingly faint trace of a constriction in the
middle

; cell-wall dark brown or brick-red in colour,
Arery minutely punctate ; the newer portions of the
cell-wall smooth and colourless, sometimes separating
from the old coloured portions ; chloroplasts with

many longitudinal ridges.

Zygospore unknown.

Length 00-72 n; breadth 23'5-2 (

J/i.

ENGLAND. Bisley Common, Surrey ! Cronklev Fell,
X. Yorks !

SCOTLAND. Inverness, Aberdeen, Kincardine, Perth,

Argyll (1-foi/ $- Jtiswft). Loch Luichart, Ross !

IRELAND. Kylemore, Galway !

d'ciKjr. Distribution. Norway. Sweden. Brazil.

In some specimens of this rare species the cell-Avail is con-

spicuously punctate, but in others it is not.
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20. Penium cruciferum (De Bary) AYittr.

(PL X, figs. 18, ID.)

Cosmarium ? cruciferum De Bary, Conj. 185$, p. 72, t. 7 G, f. 3-6: Areli.

in Pi-itch. Infus. 1861, p. 735 ; Eabenh. Flor. Europ. Algai-. Ill, isijs.

p. 177 ;
Lund. Desm. Suec. 1871, p. 51

; Roy & Biss. Scott. Desm. LS94,

p. 44.

Peniiiin cmriffrv.m (De Bary) "\Vittr. in "\Vittr. & Nordst. Alg. Exsirc.

]VSL>, No. 482, and in fasc. 21 (1889), p. 48; Nordst. Freshw. Alg. N.

Zealand, 1888, p. 71, t. 7, f. 19; Nordst. Index Desm. 189(5. p. 90; Wrst
& G. S. West, Alg. S. England, 1897, p. 479; G. S. West, Alga-ft.
Cambs. 1899, p. Ill ; West & G. S. West, Alga-fl. Yorks. 1900, p. 47.

Dysphinctium cruciferum Hansg. Prodr. Algenfl. Bohm. 1888, p. 185.

Cells small, about twice longer than their diameter,

ellipsoicl-subcylindrical with a slight median constric-
.

^
tion, apices broadly rounded or truncately rounded ;

cell-wall smooth and colourless ; chloroplasts with four

longitudinal ridges and one central pyrenoid.
Zygospore unknown.

Length 15-3-26 ^; breadth 7-6-1 3'5/u.
ENGLAND. Ogden Clough, Keighley Moor, Eldwick,

Baildon Moor, Lindley, Appletreewick, Cocket Moss,
Old Cote Moor, and Cray Moss, AY. Yorks ! Market

AYeighton, E. Yorks ! Chippenham Fen, Cambridge!
Epping Forest, Essex ! AYimbledon Common, Surrey !

Near St. Just, Cornwall !

AYALES. Llyn Ogwen and Llyn-cwm-ffynon, Car-
narvonshire !

SCOTLAND. Near Loch Rosque, Ross ! Lochnagar.
Aberdeen; Durris, Kincardine ; Rannoch, Perth! (YA>//

A
1

Bissett}. Near Loch Thorn, Renfrew! Loch Dungeon,
Kirkcudbright !

IKELAND. Loughs Anna, Gatny, and Machugh,
Donegal ! Slieve Donard, Down !

Gro</)\ Distribution. France. Galicia in Austria.

Lapland. New Zealand. East Africa. LTnited States.

Cuba.

This plant was doubtfully placed by its describer under
the o-enns Coma iiri nut, but the structure of the chloroplasts
and the very slight median constriction indicate a much closer

relationship to the genus Penium. Moreover, Wittrock has
described a variety of it (var. plnriratliaus} from Sweden in
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which there are five or six longitudinal ridges on each chloro-

phist. The normal number of ridges is four,, and it is fnun

this character as seen in the vertical view that the specific
name is derived.

'27. Penium inconspicuum West.

(PI. X, figs. 1-5-17.)

Penium inconsi>icuuin West, New Brit. Freshw. Alg. 1894, p. 4, t. 1,

f. 6, 7 ; Nordst. Index Desm. 1S96, p. 144 ; West & G. S. West, Some N.

Amer. Desm. 1896, p. 237 ; Alg. S. England, 1897, p. 479 ; Alga-fl.

Yorks. 1900, p. 48; Liitkem. Desm. Millstiittersees, 1900, p. 6 (sep.) ;

West & G. S. West, Alg. N. Ireland, 1902, p. 22
;
Freshw. Alg. Ceylon,

1902, p. 135.

Cells very minute, about 3 times longer than their

diameter, subcylindrical, slightly and gradually (but

distinctly) constricted in the middle, gradually nar-

rowed towards the apices, which are subtruncate ;

cell-wall smooth and colourless.

Zygospore unknown.

Length 15-19 /z ;
breadth 4'8-5'8^.

EXGLAXD. Elter Water, Westmoreland ! Pilmoor,
N. Yorks! Riccall Common, E. Yorks! Keston

Common, Kent ! Puttenham Common, Surrey !

V

WALES. Cap el Curig, Carnarvonshire !

SCOTLAND. Near Callernish and near Balallan,

Lewis, Outer Hebrides !

ICELAND. Lough Gartan, Donegal !

Geoyr. Distribution. Austria. Ceylon. Siam. United

States.

This is one of the smallest and most characteristic species
of the genus, but owing to its size it is readily overlooked.

28. Penium minutum (Ralfs) Cleve.

(PI. X, figs. 1,2.)

Docidium minutum Ealfs, Brit. Desm. 184S, p. 158, t. 26, f. 5
; Eeinsch,

Algenfl. Franken, 1867, p. 183 ; Jacobs. Desm. Danem. 1*75. p. 162, t. 7,

f. 9 ; Wolle, Desm. U. S. 1SS4, p. 52, t, 1O, f. 9; t. 50, f. 29-31 : Cooke,
Brit. Desm. 1886, p. 16, t. 8, f. 1

; Key A: Biss. Scott, Desm. Isil4, p. 49

(sep.i.
Penium Ralfsii De Bary, Conj. 1858, p. 45, 73, t. 5, f. S; E?y Biss.

Scott. Desm. 1894, p. 253.
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1'eniinn minutum (Ralfs) Cleve, Sverig. Desni. 1864, p. 41(3
; Rabenh.

Flor. Exu-op. Alg-ar. Ill, 18(58, p. 122; Lund. Desm. Suec. 1871, p. S7 ;

Wolle, Desm. U. S. 1884, p. 35, t. 5, f. 19, 20
; Wille, Sydamerik. Algfl.

1884, p. 22 ; Eacib. Nonn. Desm. Polon. 1885, p. GO
; West, Alg. \V.

Ireland, 1892, p. 129 (forma genuina) ; Liitkem. Desm. Attersees, 1893,

p. 545 ; Norclst, Index Desm. 189(5, p. 172 ; West & G. S. West, Wehv.
Afric. Freshw. Alg. 1897, p. 78 ; Alg. S. England, 1897, p. 479 ; Alga-fl.
Yorks. 19<X>, p. 48

; Alg. N. Ireland, 1902, p. 22
; Freshw. Alg. Ceylon,

I'.Kd, p. 136.

Pleurotxnium minutum Delp. Desm. subalp. 1877, p. 131, t. 20, f. 17-21 ;

De Toni, Syll. Alg. 1889, p. 904.

Calncyli ml ni s minutus Kirchn. Alg. Schles. 1878, p. 142; Wolle, De.sm.

U. S. 1884, p. 54, t. 12, f. 12.

Dysphinctium minutum Hansg. in Oesterr. bot. Zeitschr. 18S7, xxxvii, p.
''j'.i : Pi lr. Algenfl. Bohm. 1888, p. isr>.

Cells of medium size, elongate, 8-12 times longer
than their diameter, almost cylindrical, with a distinct

median constriction, very gradually attenuated towards
the apices, which are truncate ; cell-wall colourless,

smooth or minutely punctate ; chloroplasts variable,

generally axile with a central row of about 6 pyrenoids
and several irregular longitudinal ridges.

Zygospore unknown.

Length 9 7-1 68 ft; breadth 12-5-1 8 ft; breadth of

apices 8*5-11
ft.

ENGLAND. Cumberland! Westmoreland ! (Bissett).
Lancashire! W., K, and E. Yorks ! Sussex (Ralfi).
Hants! Devon! Cornwall! (Marquand).
WALES. General, but scarce !

SCOTLAND. General, but scarce! (Roy cj* Bissetf).

Common, in the Outer Hebrides and west of Scotland !

IRELAND. Generally distributed in the west and
south-west ! Donegal ! Londonderry ! Down ! Dublin
and Wicklow (Archer}.

d'rngr. Distribution. France. Germany. Austria.

Italy. Poland. Russia. Norwav. Sweden. Ceylon.e . v

West Africa. United States. British Guiana. Brazil.

This Desmid is by no means common, although it often

occurs in abundance in the Sphafpnwm-loQgs of the western

parts of the British Isles. Its position in the genus Pein'nm
is questionable, but its position in any other genus would be
still more so. It was originally placed by Ralfs in Docidium,
from which genus, as now generally accepted, it must per-
force be excluded.
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Its true position is in the Tribe Cosmariese, but it cannot be

regarded as an elongated Cosmarium, neither can it be

reasonably placed in a distinct genus. Until more is known

concerning its structure it is best left in the genus Peni'inn,

particularly as its zygospore is still unknown.

The chloroplasts are very variable, especially when the

plant occurs in large quantity. The longitudinal ridges are

most irregular, often being entirely absent, and the chloro-

plast of each semicell sometimes becomes quite parietal. We
have observed a few specimens in which it was a parietal

spirally-twisted band, similar to the chloroplast of certain

species of Spirotsenia.
There are numerous varieties of it, most of which are

British.

Forma major Lund. (PL X, fig. 4.)

Penium minvtum forma major Lund. Desm. Suec. 1871, p. 87; Eacib.

Norm. Desm. Polon. 1885, p. 61 ; West, Alg. W. Ireland, 1892, p. 129.

Length 170-270 /*; breadth 12'5-lS/u.

SCOTLAND. Harris, Outer Hebrides !

IRELAND. Ballynahinch, Galway !

Geor/r. Distribution. Austria. Sweden.

Forma minor Eacib. (PI. X, fig. 3.)

Forma minor Racib. Nonn. Desm. Polon. 1885, p. 61
; West, Alg. W.

Ireland, 1892, p. 129.

Length 60-85 /u ;
breadth 5-5-ll'5ju,; breadth of

apex 4'5-9 ,11.

SCOTLAND. Sligachan in Skye, Inverness !

IRELAND. Cromagloun, Kerry !

Geor/r. Distribution. Poland. West Africa.

Var. gracile \Ville. (PI. X, fig. 6.)

Var. gracile Wille, Norges Ferskv. Alg. 1880, p. 51, t. 2, f. 33 ;
Racib.

Nonn. Desm. Polon. 1885, p. 60 ; West, Alg. N. Wales, 1890, p. 284 ;

Alo-. W. Ireland, 1892, p. 129
;
West & G. S. West, Welw. Afric. Freshw.

Alg. 1897, p. 78 ;
Some N. Amer. Desm. 1896, p. 237 ; Freshw. Alg.

Ceylon, 1902, p. 136.

Cells elongated, 14-20 times longer than their
O

diameter.

Length 110-220 /it; breadth 7'5-12//.

WALES. Capel Curig, Carnarvonshire !
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IRELAND. Near Oughterard and Ballynaliincli, Gal-

way! Cromagloun, Adrigole, and Upper Lake of

Killarney, Kerry !

Geogr. Distribution. Norway. Lapland. West
Africa. United States. Cuba.

Some of the American specimens of this variety have
reached a length of 268 /n, being 30 times longer than the

diameter, thus merging into the next variety.

Var. elongatum West & G-. S. West. (PI. X, fig. 8.)

Var. elongatum West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 136.

Docidium elongatum West. Alg. N. Wales, 1890, p. 284, t. v, f. 17.

Cells very elongate, 30-40 times longer than their

diameter.

Length 257-330 /*; breadth 8-9 /i.

WALES. Capel Cnrig, Carnarvonshire !

Geogr. Distribution. Ceylon.

Var. tumidum Wille. (PI. X, fig. 5.)

Var. iumidum Wille, Norges Ferskv. Alg. I860, p. 51. t. 2, f. 34; Eacib.
Norm. Desni. Polon. 1885, p. 61 ; West, Alg. W. Ireland, 1892. p. 129.

Cells about 5 times longer than the diameter, semi-

cells distinctly inflated.

Length 90-102 /u; greatest breadth 15-20/1.
IRELAND. Ballynaliincli, Galway !

Geogr. Distribution. Norway.

Var. alpimim Racib. (PL X, fig. 9.)

Var. alpinum Eacib, Noun. Desm. Polon. 1885, p. 61 ; West, Alg. W.
Ireland, 1892, p. 130.

Semicells slightly more attenuated than in theO v

typical form, with the apices triincately rounded ;

cells 8-12 times longer than their diameter.

Length 81-170 /i -"breadth 9-5-15 p.
WALES. Moel Siabod, and bogs above the Capel

Curig lakes, Carnarvonshire !

IRELAND. Oorid Longh, Galway ! Cromagloun,
Kerry !

. Distribution . Poland.
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Var. polonicmn (Racib) West. (PI. X, fig. 10.)

Var. polonicmn (Kacib.) West, Alg. W. Ireland, 1892, p. 130; West <fc

G. S. West, Alg. N. Ireland, 1902, p. 22.

Penium (Docidium ?) polonicum Kacib. Nonn. Desm. Polon. ISSo, p. 61,

t. 5, f. 12
;
Nordst. Index Desm. 1S9G, p. 203.

Semicells gradually and strikingly attenuated towards
the apices, which are rounded; cells 1011 times

longer than their diameter.

Length 104-165 /i ; breadth 1O5-15 /u ; breadth near

the apex 3'5-G //.

SCOTLAND. Rhiconich, Sutherland ! X. Uist, Outer
Hebrides !

IRELAND. Cromagloun, Kerry ! Glendoan, Donegal !

( <

<'0[j
r. D /* trihiit in 1 1 . Poland .

Var. crassum West. (PL X, figs. H-lo.)
Var. crassum West, Alg. W. Ireland, 1892, p. 130, t. 20, f. 1-3 (inclus.

i.punctata and f. inftata) ;
West & G. S. West. Welw. Afric. Freslnv.

Alg. 1897, p. 78 ; Seine Desm. U. S. 1898, p. 282
; Alg. N. Ireland, Itlu2,

p. 22.

Cells stout, sometimes a little inflated, 4-4-| times

longer than their diameter, apices very broad and
truncate.

Length 46-98 /t; breadth 10-21 p.

WALES. Llyn-an-afon, Carnarvonshire !

SCOTLAND. Rhiconich, Sutherland ! Loch Luichart,
Ross !

IRELAND. Ballynahinch and Nacoogarrow Lough,
Galway ! Adrigole and Carrantuohill, Kerry ! Near

Gweedore, Donegal !

Geogr. Distribution. Lapland. West Africa. Brazil.

Var. undulatum West. (PL X, fig. 7.)

Var. undulatum West, Alg. W. Ireland, 1892, p. 130, t. 20, f . 4.

Semicells regularly but very slightly 5-undulate.

Length 101
JJL ;

breadth near base of semicells 1 2
-

o
ju,

near apex 9 p.

IRELAND. Cromagloun, Kerry !



!<>(> UHITISH DESMIDIACEJ-;.

Tribe 4. CLOSTEKIE.K.

The cells are elongate, usually curved and commonly
attenuated towards each extremity. There is no median
constriction, and the plants are circular in cross-

section. The place of division is regularly situated in

the middle region of the cell, and the cell-wall gener-

ally possesses pores. They are symmetrical about one

longitudinal plane.

Germs 8. ROYA West & G. S. West, 1890.

West & G. S. West, New and Int. Freshw. Alg. 1896, p. 152.
Nordst. Index Desm. 1896, p. 280.

Cells very slightly arcuate, almost exactly cylindri-
cal, scarcely attenuated towards the extremities, apices
subtruncate or obtusely rounded; cell-wall smooth and
colourless ; one chloroplast in each cell, generally with
a small excavation in the middle of the concave side in

which the nucleus is lodged ; the extremities of the

chloroplast are convex and extend almost to the ex-

treme ends of the cell, there not being any apical
vacuoles nor moving corpuscles ; pyrenoids 4-14 in a

single series.

The late Dr. J. Roy first pointed out the characters of this

genus, remarking under " Closterium Pseudoclusterium "
that

"this curious little species forms one of a small group of

which Cl. olitiisiim Breb. may be taken as the type. They do
not accord well witli Clotiterium, and undoubtedly should be

placed in a new genus." As we had been fully convinced for

some time that these plants could not remain in the genus
Closterium, we described the genus Boi/u in 1896.

Poi/a is a well-marked genus which can be readily dis-

tinguished from either Penhim or Closterium; in fact the
differences between Roya and those genera are far more

striking than the differences between those genera themselves.
We think the genus sufficiently distinct from Clouterinm,

by reason of the unbroken chloroplast which extends to the
extremities of the cells, leaving no room for apical vacuoles.

Specimens of certain species of Closterium are occasionally
without apical vacuoles containing- moving- corpuscles, but

they have always sufficient space for the lodgment of a
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vacnole within each apex, the extremity of the chloroplasl

falling short of the apex and being- almost invariably liolluu-,,1

for this purpose. We are inclined to believe that the absence
of the moving gypsum-corpuscles in the apical vacuoles of a

ClnNfi-riitiii is a very abnormal feature, and one which has

been produced by pathological conditions. There is not the

slightest trace of apical vacuoles in the genus lfoj/n }
and the

extremities of the chloroplasts are courc^ in order to fit as

closely into the rounded ends of the cell as possible. Other
differences from the vast majority of Closteria are in the

lateral position of the nucleus, which is lodged in a special
excavation of the chloroplast, and in the almost entire absence
of attenuation of the cells.

There are only three described species, all of which are

rare British Desmids.

1. Roya obtusa (Breb.) West & G-. S. West,

(PI. X, fig. 27.)

CIost>:rium obtnsum Brib. Liste Dosm. 1850, p. 154, t. 2, f. 46; Arch, in

Pritch. Infns. 1861, p. 746; Eabenh. Flor. Europ. Algar. Ill, 1868, p.
103; Kirchn. Beitr. Algenfl. Wiirtemb. 1880, p. 173; Wolle, Desm.
U. S. 1884, p. 38, t. 6, f . 1

; Cooke, Brit, Desm. 1886, p. 19, t. 10, f . 4
;

West. Alsf. N. Wales. 1890, p. 284; Alo-. W. Ireland, 1892, p. 121 :

Nordst, Index Desm. 1896, p. 186.

Closterium obtusum a. typicum Klebs, Desm. Ostpreuss. 1879, p. 8, t. 1,

f. 2 a et I.

Closterhnn obtusum b. major Racib. Nonn. Desm. Polon. 1885, p. 63.

ArtJtroJia obtusa Kvmtze Kevis. Gen. Plant, 1891, p. 883.

Roya obtusa iBreb.) West & G. S. West, New and Int. Freshw. Alg. 1896,

p. 152
; Some Desm. U. S. 1898, p. 282

; Alga-fl. Yorks. 1900, p. 48.

ls small, cylindrical, 4-10 times longer than their

diameter, very slightly curved, apices obtusely rounded;
with 4-8 pyrenoicls in the chloroplast.

Zygospore globose and smooth (according to

Kirehner).
Length 75-148 /< ; breadth 9-15 /.<.

ENGLAND. Greetland and Cullingworth, \V. Yorks !

Strensall, E. Yorks! Epping Forest, Essex! E slier

West-end Common, Surrey ! Enbridge Lake, Hants

(Rny).
WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Ross, Aberdeen, Inverness, Kincardine,
Perth, Argyll (Roy & Piswtt).
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IRELAND. Kyleniore, Galway ! Carrantuohill, Kerry!
Dublin and Wicklow (Arclicr}.

Geogr. Distribution. France. Germany. Austria.
' e/

Poland. Italy. Norway. Sweden. Java. Jnited

States. Brazil.

Var. montana West & G. S. West. (PL X, figs.

28, 29.)

? Closterium ottusumliiTuid.. Desm. Suec. 1871, p. 77 ; Wille, Norges Ferskv.

Alg. 1880, p. 58 ; Heimerl, Desm. alp. 1891, p. 592.

? Closterium obtusum a. minor Racib. Nonn. Desm. Polon. 1885, p. 62.

Closterium obtusum forma apicibus subtruncatis West, Alg. Eng. Lake
Distr. 1892, p. 719, t. 9, f. 13.

Roya ol/tusa var. montana West & G. S. West, New and Int. Freshw.

Alg. 1896, p. 152, t. 3, f. 23, 2-i
; Alg. S. England, 1897, p. 479;

Alga-fl. Yorks. 1900, p. 48.

A smaller variety with the apices distinctly sub-

truncate.

Length 48-81 n ;
breadth 5-6 p.

ENGLAND. Helvellvn, Westmoreland ! Cocket Moss,
*j

Baildon Moor, and Cam Fell, W. Yorks !

WALES. Llyn Pencraio- near Bettws-v-coed, Car-
t/ O 7

t/

narvonshire !

Gear/I'. Distribution. Austria.

The var. montana is more frequently met with in abundance
than the typical form, generally occurring amongst other

alga? or amongst mosses on wet rocks.

2. Roya cambrica West & G. S. West.

(PI. X, fig. 31.)

Roya cambrica West & G. S. West, Notes Alg. Ill, p. 9 (sep.l, t. 446, p. 11.

Cells of medium size, cylindrical, 25-26 times longer
than their diameter, slightly curved, apices subtrun-

cate and scarcely narrowed; chloroplast with 12-14

pyrenoids.

Zygospore unknown.

Length 173-177 ^', breadth 6'2-6'7/x; breadth of

apices 4'6 4'8 ^.
WALES. Llyn Ogwen and Llyn Cwlyd, Carnarvon-

shire !
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o. Roya Pseudoclosterium (Roy) West & G. 8. West.

(PL X, fig. 30.)

Closterium Pseudoclosterium Eoy in Eoy & Biss. Scott. Desm. 1894, p.

247 ; Norclst. Index Desm. 1896, p. 208.

Roya Pseudoclosterium West & G. S. West, New and Int. Freslnv. Alg.
i.s9(i, p. Io3

; Alga-fl. Yorks. 1900, p. 48 ; Alg. X. Ireland, 1902, p. 22.'

Cells very slender, elongate, cylindrical, 4060 times

longer than their diameter, almost straight, apices

truncately rounded ; chloroplast with 4-6 pyrenoids.

Zygospore unknown.

Length 96-192 ^\ breadth 2'6-3'5 fi.

ENGLAND. Pilmoor, 1ST. Yorks !

WALES. "North Wales" (#/>//).

SCOTLAND. Slewdrum and Upper Powlair, Aberdeen ;

Cammie, Kerloch, Muiryhangh, and Dalbrake, Kincar-

dine (If ">/ & Bissett). Rhiconich, Sutherland!

IRELAND. Near (Plenties and Lough Anna, Donegal !

Genus 9. CLOSTERIUM Nitzsch, 1817. I
Nitzsch, Beitr. zair Infusor. oder Natnrbeschr. der Zerkarien iind Bazil-

larien, 1817, pp. 60 and 67.

Corda, in Alman. de Carlsbad, 183o, p. 193.

Menegh. Synops. Desm. 1840, p. 229.

Ealfs, Brit. Desm. 1848, p. 159.

Kiitz. Spec. Alg. 1849, p. 163.

Arch, in Pritch. Infus. 1861, pp. 720 and 74U.

Babenh. Flor. Europ. Algar. Ill, 1868, p. 123.

Kirchn. Alg. Schles, 1878, p. 137.

Gay, Monogr. loc. Conj. 1884, p. 39.

Wolle, Desm. U.S. 1884, p. 37.

Cooke, Brit. Desm. 1886, p. 17.

De Toni, Syll. Alg. 1889, p. 817.

Cells elongated, always more or less attenuated,

generally curved and often strongly arcuate or lunate,

unconstricted ; poles obtuse, truncate, rostrate or at-

tenuated to fine needle-like points ; cell-wall smooth or

striated, often brown or yellow-brown in colour ; one

chloroplast in each semicell, with a variable number of

longitudinal ridges ; pyrenoids few or many, in a single
axile series or scattered irregularly through the chloro-o / o

plast ; with a terminal vacuole between the end of the
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chloroplast and the extremity of the cell, containing
one or many crystals of gypsum which exhibit a

constant motion. Cells in cross-section circular.

One of the principal features of the plants of this genus is

the curvature of the cells. This curvature is very constant

for any one species and can he used as a specific character,
the amount of curvature of the outer margin being expressed
in degrees of arc. The measurement of length in this genus
is the straight line between the apices, and the breadth is

the diameter across the middle of the cell.

Kuntze in his ' Revis. gen. plant.' substituted " Arthrodia''

for Clo*terium. This name was given by Rafinesque (in

Desv. Journ. 1813, i, p. 235) to some Alga which, from his

diagnosis, might have been a Cloxterinm, Penium, Duc'ulluin,

Pleurotsenium, Cylindrocystis, Tetmemoru*, or even an Anki-
xtrudexmti*. Nordstedt (in Hedwigia, 1898, Heft 3, p. 148)
has pointed out that " Arthrodia''

1

must always remain a
"
genus igiiotum et iiomen delendum."
In CL acntuni and a few others the chloroplasts are devoid

of longitudinal ridges.
There is very little difference between Closterium and

certain species of Pen lam, and it is doubtful whether Penium
Libellula and P. uavicula should not be considered as straight

species of Closterium.

At the points of division transverse lines (commonly termed
" sutures

;;

)
are often seen, and their number denotes the

number of cell-divisions. In some species, in. which growth
takes place after cell-division, these transverse sutures occur

at different parts of the cell. They are useless as specific

characters, but the growth subsequent to division has la-en

utilized by Lutkemiiller as a means of subdividing the genus.

SECTION A. Cells with a median girdle (" G-iirtelband ") or

cylindrical piece of cell-wall which arises subsequent to cell-division

and is interpolated between the new and old seniicells.
* Cells strongly curved, lunate

;
cell-wall striated.

1. CL Cynthia.
2. CL Lagoe.nse.
3. Cl. Archerianum.
4. CL porrect/mi.

** Cells slightly curved, ventral margin sometimes almost

straight.

t Cell-wall smooth.
5. CL didymotocuiii.
t>. CL macilentum.
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tt Cell-wall striated.

7. Cl.

8. Cl. COSliif >!;,/.

9. 67. rt'yitfiire.

10. 67. striolatum.

11. CL intermedium.
12. 67. Ulna.

13. CL j a n ci<l n in.

SECTION B. Cells without a median girdle, the adult condition

being attained on the growth to maturity of the younger semicells.
' Cells strongly curved, lunate.

t Cell-wall smooth.
a. Ventral margin not distinctly tumid.

14. CL Dianx.
15. Cl. Pseudodidnse.
16. Cl. parvulum.
17. CL Jenneri.

18. CL iiiciirrnni.

19. CL Venus.
20. Cl. calosporum.
21. CL eboracense.

/3. Ventral margin distinctly tuniid.
*

22. Cl. Leibleinli.

23. Cl. moniliferum.
24. CL Ekrenbergii.

ft Cell-wall striated. Ventral margin distinctly tumid.
25. CL Malinvernianum.

' Cells slightly curved, ventral margin almost straight or

slightly concave.

t Cell-wall smooth.
tt. Cells lanceolate, gradually attenuated to the 'p

>l (> s,

which are usually subacute.

26. CL a'^roKimi.

27. CL lanceolatum.

28. Cl.Lunula.
J9. CL sigmoideum.
30. CL SUigua.
ol. 67. peraet'f'.t't'ni.

32. CL littoral,.:

33. CL tumid it in.

34. CL Cormt.

{3. Cells lanceolate, slightly attenuated to the poles,
Avhich are obtuse or truncate.

+ Poles truncate.

35. CL abrtip
36. 67. toxon.
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++ Poles rounded and inflated.

37. Cl. Balntacarenge.

38. Cl. Scoticum.

+++ Poles obtusely rounded.
39. Cl. pusilbiiii.
40. Cl. monotsenium.

y. Cells narrow and elongate ; apices attenuate, acute

and generally incurved.

Poles slightly recurved,
41. Cl. prxlongum.

^% Poles incurved.

42. Cl. sirifjosv in .

43. Cl. gracile.
44. CL Lundellii.

ft Cell -wall striated.

a. Curvature regular; poles suddenly attenuated.

45. Cl. attenuatiiDi.

/3. Poles slightly recurved.

46. CL turgid-um.
47. Cl. Pritchardianum.

*** Ceils slightly curved
; poles very much attenuated, acute,

subacute, or rounded.
t Cell-wall smooth.

. Cells almost straight, much elongated.
48. CL pronum.
49. Cl. aciculare.

ft. Cells more or less distinctly curved (rarely

straight), relatively shorter.

50. CL ceratinm.

51. CL acutiitit.

5*2. CL subulatum.

53. CL idiosporum.

tt Cell-wall striated.

a. Median portion of cells not (or rarely) ventricose;

poles incurved.
54. Cl. lineatum.

|3. Median portion of cells ventricose
; gradually

attentiated to the poles.
55. Cl.Ralfsii.
56. Cl. decorum.

57. Cl. laterals.

y. Median portion of cells ventricose; suddenly
attenuated into elongate poles.

58. Cl. Kiitzingii.
59. Cl. rostratum.

60. Cl. setaceum.
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Section A.

1. Closterium Cynthia De Not.

(PL XI, figs. 1-3.)

Closterium Cynthia De Not. Dcsm. Ital. 1867, p. 65, t. 7, f. 71 ; Lund.
Desm. Suec. 1871, p. 78; Cooke, Brit. Desm. 1886, p. 26, t. Hi, f. 1';

West, Alg. N. Wales, 1890, p. 285
; Alg. W. Ireland, 1892, p. 123

;

Roy & Biss. Scott. Desm. 1894, p. 244
;
West & G. S. West, Some N.

Ainev. Desm. 1896, p. 237 ;
Nordst. Index Desm. 1896, p. 96

;
West A

G. S. West, Alg. S. England, 1897, p. 481
; Alga-fl. Yorks. 1900, p. 51

;

Alg. N. Ireland, 1902, p. 24
;
Freshw. Alg. Ceylon, 1902, p. 140.

Closterium Archerianum c. Cynthia Klebs, Desm. Ostpreuss. 1879, p. 13,

t. 1, f. 12, a et c.

Arthrndia Cynthia Kuntze, Revis. gen. plant. 1891, p. 883.

Cells small, about 6-10 times longer than their

diameter, strongly curved, outer margin 120 140

(rarely 1 70) of arc, inner margin not tumid, gradually
narrowed to the apices, which are obtusely rounded ;

pyrenoids 36 in each chloroplast ; terminal vacuoles

generally with one moving granule ; cell-wall finely

striate, about 14 stria? visible across the cell, pale

yellow or yellow-brown in colour.

Zygospore globose and smooth.

Distance between apices 73-1 GO//,; breadth 11-18//,;
diam. of zygosp. 28-31 /a.

ENGLAND. Westmoreland! (Bissett). N. Yorks!
Lancashire! Surrey! Hants! Cornwall! (Marguand).
WALKS. Capel Curig! (Cooke fy TFi/Zs),.Pen-y-gwryd

(-Bo?/), Llyn Padarn !
, Llyn Idwal !

,
and near Conway,

Carnarvonshire !

SCOTLAND. Sutherland !
, Ross, Inverness !

, Nairn,
Aberdeen !

, Kincardine, Forfar !
,
Perth !

, Dumbarton

(Roi/ cj- ///N.vr//). Orkneys (Roy cj- Jli^rtt).

IRELAND. Clalway ! Mayo ! Kerry ! Donegal !

Dublin and Wicklow (AirJier).

Geo</r. Distribution. France. Austria. Hungary.
Italy. Norway. Sweden. Denmark. India. Ceylon.
Sumatra. New Zealand. Australia. East Africa.

United States. Brazil.

This is a very well-marked species which could only he
confused with 01. Jenntri, ('!. parvuhim,or 01. TV>/?/.v. From
all these species it differs in the single corpuscle present in

8
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the terminal vacuoles and in the striated cell-wall. It also

differs in its curvature from Cl. Jenneri and CL Venus, and it

is relatively broader than Cl. parni! n m.

Var. curvatissimum West & Gr. S. West, (PI. XI,

fig. 4.)

('1. Cynthia var. curvatissimum West & Cl. S. West, Scott. Freshw.

Plankton, I, 1903, p. 537, t. 14, f. 3.

A variety with the cells much elongated and the

apices correspondingly incurved; each chloroplast with

6 pyrenoids ; curvature 210 of arc.

Distance between apices 88
JJL ;

breadth 12' 5 p.

SCOTLAND. Plankton of Loch a Bhursta, Benbecnla,
Outer Hebrides !

The curvature of this plant, which occupies 210 of arc, is

the greatest curvature known to exist in the genus. A dis-

tance of 102 [i
can he measured along the curvature, although

the apices are only 88
/.t apart.

2. Closterium Lagoense Nordst.

(PI. XI, figs. 5-7.)

Closterium Lagoense Nordst. Desm. Brasil. 1870, p. 203, t. 2, f. 2 ; Arch, in

Qiiart. Journ. Micr. Sci. 1873, p. 213; Cooke, Brit. Desm. issti. p. 1's,

t. 12, f. 5; West & G-. S. West, Desm. Singapore, 1897, p. 159; Nordst.

Index Desm. 1896, p. 154.

Arthrodia Lagoense Kxmtze, Rev. gen. plant. 1891, p. 883.

Cells small, 6-7-J- times longer than their diameter,

strongly curved, outer margin 1 20- 1 50 of arc, inner

margin not tumid but sometimes straight in its mediano o

portion, gradually narrowed to the apices, which are

slightly dilated, obtuse, and suddenly attenuated
; cell-

wall finely striate, about 16 stria? visible across the

cell, pale yellow or becoming brown in colour ; each

chloroplast with about 5 pyrenoids in an axile series.

Zygospore unknown.
Distance between apices 1 38-194 /A; breadth, 25-28/x.
ENGLAND. Enbridge Lake, Hants (livi/).

IRELAND. Galway (Archer).

Groi/r. 'Dixfi-ihiifiuit. Singapore. Java(var.). Mada-

gascar (var. ).
Brazil.
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3. Closterium Archerianum Cleve.

(PL XI, figs. 8-10.)

Closterinm Archerianum Cleve, in Lund. Desm. Siiec. 1871, p. 77, t. 5,
f. 13

; Jacobs. Desm. Danem, 1875, p. 175, t. 7, f. 4; Cooke, Brit. Desm.
1886, p. 27, t. 13, f . 5

; West, Alg. N. Wales, 1890, p. 285
; Alg. W.

Ireland, IS'.C.', p. 123; Roy & Biss. Scott. Desm. 1894, p. 243; Nordst.
Index Desm. 1896, p. 50; West & G. S. West, Alg. S. England,
1S!>7, p. 481; Liitkem. Desm. Millstattersees, 1900, p. 3 (sep.) ; West
cV G. S. West, Alg. N. Ireland, 1902, p. 24.

Closterium Archerianum a. typicum Klebs, Desm. Ostpreuss. 1879,

p. 13, t. 1, f. 13 7i, t. 2, f. 1.

Arthrodia Archeriana Kuntze, Revis. gen. plant. 1891, p. 883.

Cells of medium size, about 11 times longer than
the diameter, strongly curved, outer margin about
123-145 of arc, inner margin not tumid, gradually
and regularly attenuated to the apices, which are

narrow and obtusely rounded ; cell-wall pale yellow or

brown in colour, striate, stride rather variable, from 8

to 11 visible across the cell; each chloroplast with
5 or 6 pyrenoids ; terminal vacuoles indistinct, with
one moving granule.

Zygospore subglobose and smooth.
Distance between apices 196-230 /A ; breadth

18'5-30/A; diam. zygosp. 36-46
ju.

ENGLAND. Loughrigg and Bowness, Westmoreland !

Delamere, Cheshire (Roy). New Forest, Hants !

Grunwen Moor, Cornwall !

WALES. Capel Curig and Llyn Padarn, Carnarvon-
shire !

SCOTLAND. Ross, Aberdeen, Kincardine, Forfar,

Perth, Stirling, Argyll (Roy $> JHssctt). Rhiconich
and Loch Inver, Sutherland !

IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer) . Antrim ! Armagh !

(li'ntji-. Distribution. France. Germany. Austria.

Norway. Sweden. Denmark. Lapland. Russia.

India. Java. Azores.

We give a figure (PI. XI, fig
1

. 11) of a coarsely striated form
of this species which somewhat approaches Cl. porrectum var.

anyustatum.
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4. Closterium porrectum Nordst.

(PI. XI, fig. 12.)

Closterium porrectum Nordst. Desm. Brasil. 1870, p. 203, t. 2, f . 1
; Alg.

Brasil. 1877, p. 1(5
; Boergesen, Desm. Brasil. 1890, p. 933.

Arthrodia porrecta Kuntze, Eevis. gen. plant. 1891, p. 884.

Cells of medium size, about 12 times longer than

their diameter, very strongly arcuate, outer margin
about 1(30 of arc, inner margin not tumid, gradually
and uniformly attenuated to the apices, which are

narrow and obtusely rounded ; cell-wall pale yellow-
brown, strongly striate, about 6 striae visible across

the cell.

Zygospore unknown.
Distance between the apices 225-270 /A ;

breadth

24^30 p.
Unknown from the British Islands.

Geoyr. Distribution. Brazil.

Var. angustatum var. iiov. (PL XI, fig. 13.)

Cells narrower than in the typical form and slightly
less curved, about 14 or 15 times longer than their

diameter, outer margin about 140-145 of arc ; cell-

wall brown in colour, 7 strong striae visible across the

cell.

Distance between apices 195 ^u; breadth 15'5
/x.

SCOTLAND. Near Balallan, Lewis, Outer Hebrides !

This variety stands intermediate between Cl. Archerlaintut

Cl. porrectum, and it bears a great resemblance to some of the

more sparsely striated forms of the former species.

5. Closterium didymotocum Corda.

(PL XII, figs. 1-5.)
*

Closterium didymotocum Corda, in Aim. de Carlsbad. 1835, pp. 185, 190,

192, 209, t. 5, f. 64, 65
; Ealfs, Brit. Desm. 1848, pp. 168-169, t. 28,

f. 7 a and b
;
Arch, in Pritch. Infus. 1861, p. 746, t. 3, f. 39

;
Eabenh.

Flor. Europ. Algar. Ill, 1868, p. 125
;
Jacobs. Desm. Danem. 1875, p.

175, t. 7, f. 6 ; Delp. Desm. subalp. 1877, p. 103, t. 17, f. 31-37 ; Kirchn.
Al--. Srhlrs. 1878, p. 138

; Wolle, Desm. U.S. 1884, p. 39, t. 8, f. 12, 13
;
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Cooke, Brit. Desm. 1886, p. 17, t. 8, f. 2 b and (7 Hansg. Pnlr. Algonfl.

Bohm. 1888, p. 17!); Hanptfl. Zellm. u. Hiillgallerte Desin. isss, p. 99,

t. 3, f . 29 and 37 ; West, Alg. N. Wales, 1890, p. 284; Hoimerl, Dc.-.m

Alp. 1891, p. 592; West, Alg. W. Ireland, 1892, p. 120; Johnson, K.-M-K

Desni. U.S. I, 1894, p. 286; Eoy & Biss. Scott. Desm. 1891, p. 211 :

Nordst. Index Desm. 1896, p. 107; West & G. S. West, Alg. S. England,
1897, p. 479 ; Alga-fl. Yorks. 19m, p. 53

; Alg. N. Ireland, 1902, p. 22.

Cl. subrcctum Breb. Alg. Falaise, 1835, p. 59, t. 8.

Cl. Baillyanum Breb. in Jcnner's Flor. Tunbridge Wells, 1845, p. xix.

Cl. Ensis Focke, Phys. Stud. I, 1847, p. 59, t. 3, f. 31.

Cl. didymotocum var. Baillyanum Breb. in Ealfs' Brit. Desm. 1848, p. Ki'.t.

t. 28, f. 7 c and d; Eabenh. Flor. Europ. Algar. Ill, 186s, p. 125;

Cooke, Brit. Desm. 1886, t. 8, f . 2 a, c, c.
; Hansg. Prodr. Algenfl. Bohm.

1888, p. 179.

Cl. antiacerosum De Not. Desm. Ital. 1867, p. 61, t. 6, f. 63
;
Nordst.

Norges Desm. 1873, p. 41 ; Eoy & Biss. Scott. Desm. 1894, p. 243.

Arthrodia didymotoca Kuntze Eevis. gen. plant. 1891, p. 883.

Closterium fractum Turn. Freshw. Alg. E. India, 1893, p. 20.

Cells large, 9-12 times longer than their diameter,

slightly curved, outer margin from 27 to 32 of arc,

inner margin very slightly concave or almost straight,
median portion of cell with subparallel sides, gradu-

ally and slightly attenuated towards the apices, which

are broad and truncate with rounded angles (and
sometimes very slightly recurved) ;

cell-wall reddish-

brown or yellow-brown in colour, smooth or very

rarely with traces of a fine striation, with an annular

thickening of a dark brown colour at each apex ;

each chloroplast with 5-7 large pyrenoids ; terminal

vacuoles with many moving granules.

Zygospore unknown.
Distance between apices (= length) 295-672 ju ;

breadth 24-48 /A; breadth of apices 13-20
jot.

ENGLAND. Westmoreland! (Ralfx; Bisseff). W.
Yorks! Lancashire! Cumberland! Warwick (Witts).
Sussex (Ralfs). Surrey! (Ealfs). Hants! (Ealfs).
Devon! Cornwall! (Ealfs).

WALES. General in Carnarvonshire (at 2,200 ft. on

Grlyder Facli) ! Dolgelly, Merioneth !

SCOTLAND. General ! (Eoy fy Bissett). General in

the Outer Hebrides !

IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer).

Geogr. Distribution. -France. Germany. Austria.
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Hungary. Italy. Norway. Sweden. Denmark.

Lapland in Russia. Faeroes. India. Singapore (var.).
East Africa. United States.

This is one of the most striking species of the genus, and
is generally distributed over the boggy districts of the British
Islands. It has in the past received a number of different

names, largely owing to its variability and to its periodical
increase in size after division. The forms which have' been
named " var. Baillyanum" are only young individuals before
the development of the median girdle, which is a cylindrical

piece of cell-wall interpolated between the two semicells.

This growth subsequent to cell-division has given rise to

many misconceptions with regard to this species.
The apices are usually thickened and of a darker brown

than the rest of the cell-wall. Some observers have remarked
the presence of fine striolations, but they must be of very
rare occurrence. We have examined thousands of specimens
of this species from all over the world and have never yet
detected them.

Var. asperulatum var. noc. (PL XII, figs. G, 7.)

More slender than the typical form, being 12-14
times longer than the diameter, rather more attenu-

ate, apices slightly recurved and not thickened ; cell-

wall colourless, minutely asperulate, being covered
with somewhat irregular and depressed granules.

Length 405-418 ^; breadth 28-34^."
ENGLAND. New Jorest, Hants !

6. Closterium macilentum Brcb.

(PI. XII, figs. 8-10.)

Closterium macilentum Breb. Liste Desm. 1856, p. 153, t. 2, f. 36
;
Arch,

in Pritch. Infus. 1861, p. 747; Eabenh. Flor. Europ. Algar. Ill, 1S6.S,

p. 131
; Delp. Desm. subalp. 1877, p. 107, t. 17, f. 60-62

; Kirelm. Al\
Schles. 1878, p. 137; Wolle, Desm. U.S. 1884, p. 38, t. 6, f. (i ; Hans-.
Prodr. Algcnfl. Bohm. 1888, p. 178 ; West, Alg. N. Wales, 1S!K), p. 284;
Giitw. Flor. glonow Galic. 1892, p. 120

; Roy & Biss. Scott. Desm. 1894,

p. 246
;
Nordst. Index Desm. 1896, p. 162

; West & G. S. West, Some
Desni. U.S. 1898, p. 283

;
Notes Alg. Ill, 1903, p. 9 (sep.).

Arthrodia macilenta Kuntze, Kevis. gen. plant. 1891, p. 883.

Cells of medium size, very elongate and narrow,
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24-40 times longer tli;ni tlicir diameter, slightly curveil

towards the extremities, median portion straight with

parallel sides, inner margin not tumid, gradually
attenuated towards the apices, which are obtusely

rounded; cell-wall smooth and colourless; each chloro-

plast with 8 or 9 pyrenoids ;
terminal vacuoles with

several moving granules.o o

Zygospore subglobose and smooth.

Length 264-722 /m; breadth 11-20
/x,;

diain. of

zygosp. 32
//,.

ENGLAND. Enbridge Lake, Hants (Hoy). Near

Mullion, Cornwall !

"WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Ross, Inverness, Aberdeen, Forfar, Perth

IRELAND. Dublin and Wicklow

G-eogr. .l)l^ti'ibntl<ni. France. Germany. Austria.

Norway. Faeroes. India. Japan. United States.

Brazil.

7. Closterium angustatum Kiitz.

(PL XII, figs. 11-13.)

Closterium att.ijustatum Kiitz, Phyc. germ. 1845, p. 132; Kalfs. Brit.

Desm. 1848, p. 172, t. 29, f . 4
;
Kiitz. Spec. Algar. 1849, p. 106

-,
Arch.

ill Pritch. Infus. 1851, p. 74-9 ;
Kabenh. Flor. Enrop. Algar. Ill, 18(iN,

1893, p. 89, t. 3, f . 12
; Koy ^ Hiss. Scott. Desm. 1894, p. 243

;
Nordst.

Index Desm. 189(3, p. 45; West <-i. S. West, Alg-. S. England, 1897,

p. 482
; Alga-fi. Yorks. 19UO, p. 54

; Alg. N. Ireland, 1902, p. 24.

Closterium speciosum Turn, in Trans. Leeds Nat. Clnb, 188(3, p. 10, t. 1,

f. 17.

Arthrodia angustata Knntze, Eevis. gen. plant. 1891, p. 883.

Closterium angustatum var. subrccla Schmide, Beitr. Alg. Schwarzwald.

1893, p. 89, t. 3, f. 12.

Closterium. angustatum forma Eirhlcri Gutw. Wykaz Glonow Wadow.-
Makow. 1897, p. 12 4.

Closterium anjustatum var. sjieciosum Schmidle, Lappmark Susswasser-

algen, 1898, p. 13, t. 1, f. 10.

Cells of medium size, 14-18 (sometimes only about

10) times longer than their diameter, moderately

curved, outer margin from 45 to 51 of arc, inner
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margin not tumid, gradually but slightly attenuated
from the middle to each extremity ; apices truncately
rounded or sometimes rounded, often slightly swollen

and sul (capitate ;
cell-wall reddish-brown in colour,

generally darker at the apices, costate, with 4 costae

visible across the cell, costse frequently subspirallv

disposed; each chloroplast with 4-7 pyrenoids in

one axile series; terminal vacuoles with a number

(12-20) of moving granules.

Zygospore unknown.
Distance between apices (= length) 290-40:3

p. ;

breadth 16-28 p; breadth of apices 12 15
/A.

ENGLAND. Westmoreland! (linlfx). W. and N.
Yorks (very scarce)! Lancashire! Sussex (Half*).

Surrey! (Bait's). Hants! (Beinirtt). Devon! (Bennett).
Cornwall ! (Marqitand).
WALES. Capel Curig! (Cuuke $ Wills), Pen-y-

gwryd (jRo//), Glyder Fach (at 2,200 ft.), Carnarvon-
shire ! Ffestiniog and Dolgelly, Merioneth !

SCOTLAND. Sutherland !
, Ross !

, Inverness !
,
Aber-

deen !
, Kincardine, Forfar, Perth !

, Stirling, Argyll,
Renfrew (Hoi/ ^ Bissett). Kirkcudbright! Lewis and

Harris, Outer Hebrides !

IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer).

Geogr. Distribution. France. Germany. Austria.

Italy. Norway. Sweden. Denmark. Lapland
in Russia. India. Java. United States.

This is a most characteristic species by reason of the few

strong costge on the cell-wall. It exhibits much yariation
with regard to its extremities, the poles being truncate,

rounded, or even suhcapitate, and the costas are frequently
disposed in a subspiral manner. The forms most frequently
met with in the British Islands possess sliglitly swollen ex-

tremities.

8. Closterium costatum Corda.

(PL XIII, figs. 1-3.)

Closterium costatum Corda, in Aim. de Carlsbad, 1834, p. 185, etc., t. 5
f. (51-63

; Ealfs, Brit. Desm. 1848, p. 170, t. 21, f. 1
; Arch, in Pritcli.
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Infus. 1861, p. 748; Rabenh. Flor. Europ. Algar. Ill, 18IJ.S, p. 12<i
;

Wolle, Desni. U.S. 1884, p. 42, t. (5, f. 19 ; Cooke, Brit. Desm. 188(5, p. 28,

t. 10, f. 3; West, Alg. W. Ireland, 18!)2, p. 12:5; Roy & Hiss. Scott.

Desni. 1894, p. 244; Nordst. Index Desm. 1896, p. 85; West A <J. S.

West, Alg. S. England, 1897, p. 481
; Alga-fl. Yorks. 19(H), p. 54;

Alg. N. Ireland, 1902, p. 24.

Cl. doliolatum Bn'-b. in Cheval. mioroscop. et usage, Paris, 1839, p. 272.

('I. I in-ijiilnlinii Kiitz. Phycol. germ. 1845, p. 132.

Cl. dilatutnm Kiit/-. Phycol. germ. 1845, p. 132.

Cl. striofiitinn 1>. <;,*t<tl ni Klelis, De.sm. Ostpreiiss. 1879, p. 14.

Arthrodia costata Kuntze, Revis. gen. plant. 1891, p. 883.

Cells of medium size, G 10 (commonly 7 or 8) times

longer than their diameter, moderately curved, outer

margin from 90 to 98 of arc, gradually attenuated

towards the apices, which are rounded, truncately
rounded, or rounded-conical ; cell-wall reddish-brown,

costate, with 6-8 costee visible across the cell ; each

chloroplast with 6-7 pyrenoids in one axile series ;

terminal vacuoles with numerous moving granules.

Zygospore globose or ovoid-globose, smooth.

Distance between apices 340 405
JK,;

breadth 48-06 /A;

diam. of zygosp. 100-120 p.

ENGLAND. Cumberland ! Westmoreland ! (Ralfs).
W. and 1ST. Yorks! Cheshire (Li <>'/}.

Leicester (lloij).

Warwick (Tf^s). Oxford! Gloucester (Half*). Essex!

Middlesex! Sussex (Ra Ifs). Surrey ! (Ru Ifs). Hants!

(Ralfs). Devon! Cornwall! (Ralfs).
WALES. Fairly general !

SCOTLAND. General ! (Roy fy Rissetf). Outer Heb-
rides ! Shetlands !

IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer). Antrim!

Geogr. Distribution. France. Germany. Austria.

Hungary. Italy. Norway. Sweden. Denmark.
N. and S. Russia. Faeroes. Greenland. United
States.

This is a characteristic species which exhibits a certain

amount of variation. The number of costas visible across the

cell is usually six, hut there may be as few as five or as many
as eight, and occasionally the cell-wall is punctate between
the costas. The apices of the cells are generally angularly
rounded and are often of a deeper colour than the rest of the

cell-wall.



122 BRITISH DESMIDIACE^E.

9. Closterium regulare Breb.

(PI. XIII, figs. 4-6.)

CVds/ivmm regulare Bivb. Liste Desm. 185G, p. 148, t. 2, f. 35 ; Kabenh.
Flnr Europ. Algar. Ill, 18(38, p. 12ti

;
Nordst. Fivslnv. Alg. X. Zeal.

is.ss, p. 78; K".v & Biss. Scott. Desm. 18<J4, p. 248 ; Nordst. Indrx
Desm. 1896, p. 223; West &. G. S. West, Alg. S. England, IMC.

p. 481 ; Freshw. Chluruphy. Koh Chang, 1901, p. 82.

Closterium striolatum a Klebs, Desm. Ostpreuss. 1879, p. 14, t. 2, f. 2.

Arthrudia regular is Kuntze, Kevis. gen. plant. 1891, p. 884.

Colls of medium size, about '.> times longer than the

diameter, moderately curved, outer margin from 6(5

to 86 of arc, inner margin not tumid, gradually
attenuated towards the apices, which are somewhat

elongated and truncately or angularly rounded; cell-

wall pale yellow-brown in colour and costate, with

H-12costa3 visible across the cell; each chloroplast
with about 5 pyrenoids ; terminal vacuoles with a

number of moving granules.

Zygospore unknown.
Distance between apices 226-280 /x; breadth 24-oo/x;

breadth of apices 6-9 p.
ENGLAND. Putteiiham Common, Surrey (small

forms) !

SCOTLAND. Near Kingshouse, Argyll (Roy fyBissett).

Geoi/r. Distribution. France. Norway. Lapland
in Russia. India. Siam. Australia. West Africa.

This rave species occupies a position intermediate between
Gl. costatuui and Cl. striolatum. It is distinguished from (In-

former by its somewhat smaller size, more attenuated apices,
and by the greater number of costte

;
from the latter it differs

in its more attenuated and relatively narrower apices, and by
the presence of 11 or 12 visible costa? instead of 14 or more
striolations. The costi\3 of Cl. regulare are of about the same

strength as those of Cl. covtatiiiu, but ai*e much closer together ;

they are much stronger than the striso of Cl. striolatum.

%

10. Closterium striolatum Ehrenb.

(PL XIII, figs. 7-16.)

striolatum Ehrenb. Entwick. Lebends. d. Inl'us. 1832, p. UN
;

Iiifus. 1838, p. 9(i, t. G, f. xii; Menegh. Synops. Desm. 1840, p. 231;
Hass. Brit. Frodhw. Alg. 1813, p. 371, t. 87, f. 4; lialfd, Brit. Dosm.
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1848, p. 170, t. 29, f. 2 a-g ; Arch, in Pritch. Infiis. 1861, p. 749, t. 2,

f. 2 and 6 ; Kabenh. Flor. Europ. Algar. Ill, 1S6S, p. 242 ; Kin-lm. Alg.
Schles. 1878, p. 139 (a. genuinum) ; 'Jay, Mon. loc. Conj. 1884, p. 71; -,

Wolle, Frcshw. Alg. U.S. INS", p. 24, t. 55, f. 5-8
; Cook'e, Brit. Desm.

1SN6, p. 29, t. 11, f. 1; Hansg. I'rudr. Aigmfl. liohm. INSS, pp. |sn and
242; Hauptfl. Zellm. u. Hiillgallerte Desm. 1888, p. 99, t. :;. t. 2N : \\Vst .

Alg. W. Ireland, 1S92, p. 124; K..y .V liiss. Scott. Dcrfin. 1N9I-, p. 249:
Nordst. Index D.'.sm. 1N96, p. 242 I Wrsl \ G. S. West, Desm. Singa-
pore, 1897, p. 159; Alg. S. England, 1N97, p. 1M

;
Some Desm. U.S.

INKS, p. 284; G. S. West, Variation Desm. 1N99, p. 3sn ; \\Vst ,V G. S.

West, Al-'a-fl. Ym-ks. 19UO, p. 55
; Alg. N. Ireland, 1902, p. 24 ; Fn-slnv.

Al--. Ceylon, 1902, p. i:;7.

( '/. striolatum var. tn,niil nm Kabenh. Flor. Europ. Algar. Ill, 1868, p. 12l> ;

De Toni, Syll. Algar. 1889, p. 826.

Cl. striolattitn a. I i/i>i<'inn Jvleljs, Desm. Ostprenss. 1879, p. 14, t. 2, f. -In.

Cl. striolatum var. <n-/h<iiii<l urn Eoy, Freshw. Alg. Enbriclge Lake and
Vicin. 1890, p. 336; West, Alg. W. Ireland, 1N92, p. 124 L'oy \ Uiss.

Scott. Desm. 1S9J, p. 21.9; West ,V G. S. West, Alg. S. England,
1897, p. 481

; Alga-fi. Yorks. 1900, p. 55.

Arthrudia striolata Knntze, Eevis. gen. plant. 1891, p. 884.

Cells of medium size, 8-12 times longer than their

diameter, moderately curved, outer margin from 30 to

()1) of arc, inner margin concave, never tumid, but
sometimes straight in the middle, gradually attenuated
to the apices, which are broad and truncate with
rounded angles ; cell-wall yellowish or yellowish-brown
in colour, striated, with 14-21 strias visible across the

cell ; each chloroplast with about 6 ridges and an
axile row of 5-7 pyrenoids ; terminal vacuoles with

many moving granules.

Zygospore globose and smooth, often enveloped in a

copious mucus.
Distance between apices (= length) 235-478

yu, ;

breadth 22-53 /a; breadth of apices 10-14
//, ; diam. of

zygosp. 65 /A.

ENGLAND. Cumberland ! Westmoreland ! (Kulfx).

W., N., and E. Yorks ! Lancashire ! (Jfalf*). Cheshire

(7.V//V). Leicester (Jioi/). Warwick (Wills). Herts

(Hassall). Suffolk! Middlesex! Kent! (7.W/V). Surrey!
(llalfs). Sussex (Kalfa). Hants! (Rolfs). Devon!
Cornwall! (Ralfa).

WALES. General and abundant (at 2,200 ft. on

Glyder Facli) !

SCOTLAND. General ! (Uoij $ tiiwtt). Common in

Outer Hebrides ! Orkneys ! Shetlands !
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IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer). Londonderry ! Down !

Antrim !

(friHjr. Distribution. Generally distributed in Europe.
Kaeroes. Greenland. Spitzbergen. Nova Zembla.

India. Ceylon. Burmah. Singapore. Java. Central

China. Japan. New Zealand. East Africa. United

States. Brazil.

Considering the wide distribution of this species it exhibits

little variation. Specimens from different localities may vary
in their comparative length and breadth and also in the relative

breadth of the apices. Sometimes the apices are a little

inflated, but this is not a common feature. The striolations

vary from 13 to 17 in 20
/t.

In many of the mountain forms

the cell-wall is almost colourless. The curvature is some-
what variable but is never very great. In some forms the

central portion of the cell is straight and the apices are con-

siderably curved, but considering the large number of inter-

mediate states the name " var. orthonotum," given to this

form by Roy, is not warranted.
The striolations are not very strong and towards the

extremities they become reduced in number, a character

found in many striolated Closteria. This is brought about

either by the gradual fading out of a few of the striolations

or the fusion of some of them before they reach the apex.
The cell-wall between the striolations is often minutely

punctulate.

Forma recta West. (PI. XIII, fig. 17.)

Closterium striolatum forma recta West, Alg. N. Wales, 1890, p. 285,
t. 5, f. 23.

Cells straight and symmetrical around a longitudinal
axis.

Length 216 /A ; breadth 33 p.

WALES. Llyn Padarn, Carnarvonshire !

Lagerheim has suggested (Nuova Notarisia, II, p. 30) that

this form is a species of Penium, but this is not so. Except
for its straightness it is a typical CL striolatum.
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1 1 . Closterium intermedium Ralfs.

(PI. XIV, figs. 1-5.)

Closterium intermedium Ralfs, Brit. Dcsm. 1848, p. 171, t. 29, f. 3 and
f. 2 h- Arch, in Pritch. Infus. 1861, p. 749; Lund. Desm. Suec. 1871,

p. 77 ; Cooko, Brit. Desm. 1886, p. 29, t. 11, f. 2
;
t. 15, f. 6

;
Gxvtw. Flor.

Glon. Okolic Lwowa, 1891, p. 34
; West, Alg. Eng. Lake Distr. 1892,

p. 720; Eoy & Biss. Scott. Desm. 1894, p. 245; Nordst. Index Desm.
1896, p. 148

;
West & G. S. West, Alg. S. England, 1897, p. 482

;

Alga-fl. Yorks. 1900, p. 55
; Alg. N. Ireland, 1902, p. 24; Freshw. Alg.

Ceylon, 1902, p. 137.

? Cl. subjimcidum De Not, Desm. Ital. 1867, p. 63, t. 7, f . 68.

Cl. striolatiim b. elongatum Rabenh. Flor. Enrop. Algar. Ill, 1868, p. 125
;

Kirchn. Alg. Schles. 1878, p. 139 ; Hansg. Prodr. Algenfl. Bohm. 1888,

p. 242.

Cl. subdirectum West, Desm. Massachusetts, 1889, p. 17, t. 3, f. 16.

Arthrodia intermedia Kuntze, Revis. gen. plant. 1891, p. 884.

Cells of medium size, 12-15 times longer than their

diameter, moderately curved, outer margin from 36 to

45 of arc, inner margin slightly concave, not tumid but

sometimes straight in the median portion, gradually
attenuated towards the apices, which are truncate with

rounded angles ; cell-wall pale yellow or yellowish-
brown in colour, strongly striated, with 8-10 visible

striae across the cell ; each chloroplast with 5 or 6

pyrenoids; terminal vacuoles with one large moving
granule or a few smaller ones.

Zygospore globose and smooth.

Length 234-465 /A; breadth 16-31 /A; breadth of

apices 10-11 '5 /A; diam. of zygosp. 38-54
/x.

ENGLAND. Cumberland! Westmoreland ! (Bissrtt).

W., N., and E. Yorks ! Cheshire (Pot/). Leicester

(Ro;/). Warwick (Wills). Surrey! Hants (liny).

Devon! (Bennett}. Cornwall! (Marquand).
WALES. Bettws-y-coed (Roy), Capel Curig ! (CW.r
Wills)., Glyder Fawr (Roy), near Dolbadarn Castle !

,

Llyn Paclarn, Carnarvonshire ! Dolgelly, Merioneth

(Ralfs).
SCOTLAND. Sutherland !

, Ross, Inverness !
, Nairn,

Aberdeen, Kincardine, Forfar, Perth !
, Stirling, Dum-

barton, Argyll, Renfrew, Arran; zygospores from Fyvie,
Aberdeen (Roy Bissett). Kirkcudbright ! Lewis,
Harris, and Benbecula, Outer Hebrides ! Orkneys !
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IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer). Down! Armagh!
Antrim !

Geoi/r. Distribution. France. Germany. Austria.

Poland. Portugal. Norway. Sweden. N. and S.o /

Russia. Faeroes. Ceylon. Australia. United States.

Brazil.

This species is easily distinguished from the succeeding
one (Cl. Ulna) by its somewhat greater curvature, its greater
attenuation towards the extremities, and its much coarser

striolation. It is distinguished from Cl. stnolatum by its

proportionately narrower cells and by its fewer and coarser

striae.

The smallest forms we have observed were from Lough
Akibbon, Donegal, Ii'elancl : length 190

/n
breadth 14

,u ;

breadth of apices o'
/u.

In other respects they were absolutely

typical.

Var. hibernicum West. (PL XIV, fig. 6.)

Closterium intermedium var. hibernicum West, New Brit. Froshw. Alg.
1894, p. 3, t. 1, f . 2 ; West & G. S. West, Alg. S. England, 1897, p. 482

;

Alga-fl. Yorks. 1900, p. 55.

? Cl. intermedium a. typicum Klebs, Dcsm. Ostpretiss. t. 2, f. 16.

A rather long variety with the median part of the

cell straight and the apical portions somewhat suddenly
incurved ; with 9 visible striae, which are rather

stronger than in the typical form.

Length 290 p; breadth 19/x.
ENGLAND.--Terrington, N. Yorks ! Puttenham

Common and near Chapel Wood, Surrey !

IRKLAND. Westport, Mayo !

Var. sculpturn Racib.

Closterium iiiternicilhnn var. sculptum Eacib. Desm. Nowe, 1889, p. 75, t. 7,

f. 19.

A variety 15-17 times longer than the diameter,

commonly with 9 visible stride, each being composed
of a series of oblong granules (2-3 //,

in length).

Length 456-512 p ; breadth 30-32 ^ ; breadth of

apices about 1 5
//,.

Distribution.- -Bohemia.
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Tho typical form of this variety has not been observed
from the British Islands, but Turner has described a form
of it.

Var. sculptum Racib. forma eboracensis Turner.

Closterium intermedium var. sculptum Eacib. forma eboracensis Turner,
Desm. Notes, 1893, p. 31(5, f. 17 ; West & G. S. West, Alga-fl. Yorks.
190O, p. 55.

This form differs from Raciborski's in the possession
of dilated apices.

Length 410
/JL;

breadth 21 '5 /A; breadth of apices 15/x.
ENGLAND. Strensall Common, N. Yorks (IT. B.

Turner).

12. Closterium Ulna Focke.

(PI. XIV, figs. 7-0.)

Closterium Ulna Focke, Phys. Stud. 1847, p. 59, t. 3, f. 30; Nordst. Index
Desm. 1896, p. 265 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 55 ;

Alg. N. Ireland, 1902, p. 24.

Closterium directum Arch. Descript. new Cosm., etc., 1862, p. 249, t. 12,
f. 23 and 24; Kabenh. Flor. Europ. Algar. Ill, 1868, p. 127; Cooke,
Brit. Desm. 1886, p. 18, t. 8, f. 3 ; Nordst. Freshw. Alg. N. Zeal. 1888,

p. 69
; West, Alg. W. Ireland, 1892, p. 120 ; Eoy & Biss. Scott. Desm.

1894, p. 244
; Borge, Siissw. Chlor. Archang. 1894, p. 14

; Nordst. Ind.-x

Desm. 1896, p. 110
;
West & G. S. West, Alg. S. England, 1897, p. 482.

Cl. striolatum var. Ulna Jacobs. Desm. Danem. 1875, p. 175.

Cl. intermedium b. directum Klebs, Desm. Ostpreuss. 1879, p. 16, t. 2, f. 17.

ArthrmUa directa Knntze, Eevis. gen. plant. 1891, p. 883.

Cells of medium size, 16-20 times longer than their

diameter, very slightly curved, outer margin from 15

to 2o of arc, inner margin not tumid, almost parallel
to the outer margin, very slightly attenuated to the

apices, which are truncate ; cell-wall colourless or pale

yellow, very finely striated, with 1420 striae visible

across the cell ; each chloroplast with 5 or 6 indistinct

ridges and a median series of 6 or 7 pyrenoids ;

terminal vacuoles generally with one large moving
granule.o

Zygospore unknown.

Length 220-480^; breadth 11-22
/x ; breadth of

apices 8'5-12 p.
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ENGLAND. Cocket Moss, Giggleswick Common, bog
two miles S. of Clapham, W. Yorks ! Suttoii Park,
Warwick (IF///*). Esher Common and near Chapel
Wood, Surrey !

WALES. Capel Curig, Moel Siabod, and Glyder
Facli, Carnarvonshire !

SCOTLAND. Sutherland ! , Ross !
,
Inverness !

,
Aber-

deen, Kincardine, Forfar, Perth !
, Argyll, Arraii (Boi/ $

Bissetty. Harris and Lewis, Outer Hebrides!

IRELAND. Galway! Kerry! Donegal! Dublin and
Wicklow (Archer).

Geor/r. Distribution. France. Germany. Austria.

Norway. Sweden. Denmark. Russia. Poland. Faeroes.

India. Java. New Zealand. United States.

Some algologists have confused this species with Cl. inter-

nn-iliuni Ralfs, hut those ohservers cannot have seen both

species. Cl. Ulna is much less curved than Cl. intermedium

it is rather more elongate and is less attenuated towards the

extremities. The striolations of Cl. Ulna are exceedingly
delicate and from 14 to 20 are visible across the cell, whereas
those of Cl. intermedium are very strong and only 8 to 10 are

visible.

13. Closterium juncidum Ralfs.

(PL XIV, figs. 10-14.)

Closterium juncidum Ealfs, Brit. Desm. 1848, p. 172, t. 29, f . 6 ; Arch, in

Pritch. Infus. 1861, p. 749; Eabenh. Flor. Europ. Algar. Ill, 1868,

p. 127 ; Dolp. Desm. subalp. 1877, p. 115, t, 17, f. 11-14; Kirchn. Alg.
Schles. 1878, p. 137 ; Cooke, Brit. Desm. 1886, p. 30, t. 13, f. 7 ; Hansg.
Prodr. Algenfl. Bohm. 1888, p. 178; Boy & Biss. Scott. Desm. 189-1.,

p. 245
;
Nordst. Index Desni. 1896, p. 151

; West & G. S. West, Al-. S.

England, 1897, p. 482
; Alg-a-fl. Yorks. 1900, p. 56

; Alg. N. Ireland,

1902, p. 24.

Cl. intermedium c. juncidum Klebs, Desm. Ostpreviss. 1879, p. 16, t. 2,

f. 5 I.

Arthrodia juncida Kuutze, Revis. gen. plant. 1891, p. 883.

Cells elongate and slender, 24-40 times longer than

their diameter, straight in the median portion and with

the margins parallel, towards the apices slightly in-

curved and attenuated
; apices obtusely rounded

;
cell-

wall brown or reddish-brown, sometimes only pale
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yellow, striated, with 5-7 visible .striae across the cell,

;nul with 4-7 pyrenoids in each chloroplast ; terminal

vacuoles elongated, with several moving granules.~ ~ o

Zygospore globose and smooth.

Length 110-ooO/x; breadth 4*5-8 /A; diam. zygosp.
_ *J"T LL

ENGLAND. Cumberland! Westmoreland! (Ralfx).

W., N., and E. Yorks ! Lancashire ! Cheshire (Ralfs).
Leicester (-Roy). Warwick (Wills). Essex! Sussex!

(Iiiilfx*). Surrey! Hants! Cornwall I (Rolfs) ; zygo-

spores from Tintagel !

WALES. General in Carnarvonshire (at 2,200 ft. on

Glyder Facli) ! Dolgelly, Merioneth !

SCOTLAND. General! (I\<j $ JUxseff). Zygospores
from Fyvie, Aberdeen (Roy) ;

and from Glas Meal,
Perth ! General in the Outer Hebrides ! Shetlands !

IRELAND. Mayo ! Galway ! Kerry ! Donegal !

Dublin and Wicklow (Archer). Down ! Antrim !

Ge<Hjr. Distribution. -General in Europe. Greenland.

India. Java. Australia. East Africa. United States.

In the outline of its cells this species very much resembles

CI. fjracile Breb.

Var. brevier Roy. (PI. XIV, figs. 15, 16.)

Cl. juncidum var. ft Ealfs, Brit, Dcsni. 184-8, p. 172, t. 29, f. 7.

Cl. juncidum var. brcvior et robustior, Kabenh. Flor. Etirop. Algar. Ill,

1868, p. 127.

Cl. juncidum var. brevior Roy, in Joiirn. Bot. 1890, p. 336
; Borge Chlor.

Norska Finmark. 1892, p. 14.

Cells relatively broader than in the typical form,
12-20 times longer than their diameter.

Length 150-275 /x; breadth 12-14 /x; diam. zygosp.

40-44^.
ENGLAND. Midhurst, Sussex (Jeuurr <j

-

Ralfs).
WALES. Dolgelly, Merioneth (Rctlfi).

SCOTLAND. Much rarer than the typical form.

Geof/r. Distribution. France. Austria. Finland.

United States.

The striolations of this variety are sometimes very obscure

and liable to be ovei'looked.

9
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Yar. elongatum Tiny & Biss.

<?. jitiiriilitiii \-;ir. i-li'injittinn Roy & Biss. Scott. Desm. 1894, p. 21-5.

('ells rather large, .ibont :>(> times longer than their

diameter.

Length 355-400 /A; breadth 11'2/z.
SCOTLAND. G-eneral (7A>// cj- 7>/.vsv//).

We have never seen this variety from any part of the
British Islands, although lioy appears to have found it fre-

(jiientlv in Scotland.

Section ]>.

14. Closterium Dianse Ehrenb.

(PI. XV, figs. 1-0.)

? Closterium rufleaps Ehrenb. Entwick. Lebends. d. Infus. 1832, p. 07.

Cl. Diana- Ehrenb. Infus. 1838, p. 92, t. 5, f. xvii, 1-6
; Menegh. Synops.

Desm. 1840, p. 2:52; Ilass. Brit. Freshw. Alg. 1845, p. 371, t. 84, f. 5
;

Ralfs, Brit. Desm. 184S, p. 108, t. 28, f. 5
; Arch, in Pritch. Infus. 1801,

p. 748 ;
Rabenh. Flor. Europ. Alg. Ill, 18(58, p. 133 ; Cooke, Brit. Desm.

1880, p. 28, t. 13, f. 3; ? West, Alg. W. livl.nnl. ls'.2, p. 122; Roy \
Biss. Scott. Desm. 1894, p. 244; Nordst. Index Desm. 1896, p. 104;
West & G. S. West, Alg. S. England, 1897, p. 481

;
Some Desm.

U.S. 1898, p. 284; Alga-fl. Yorks/1900, p. 48; Alg. N. Ireland, 19(>2,

p. 23.

Cl. acuminatum Kiitz. Phyc. germ. 1845, p. 130
;
Rabenh. Flor. Euro]).

Algar. Ill, 1808, p. 133; Wittr. Gotl. Ul. sotv. Alg. 1872, p. 04, t. 4,

f. 18
; Wolle, Desm. U.S. 1884, p. 44

; De Toni, SyD. Alg. 1889, p. 840.

Cl. Dianx a. typicum Klebs, Desm. Ostpreuss. 1879, p. 11, t. 1, f. 10 a,
f. 13 h.

Arlhrtxliii Dianie Kuntze, Revis. gen. plant. 1S91, p. 883.

A. iinnniinif.it Kuntze, I.e.

Cells of medium si/e, usually 10-12 times longer
than their diamctci 1

, strongly curved, outer margin
about 112 130 of arc, inner margin scarcely or very
slightly tumid, gradually and gracefully attenuated

towards the apices, which are obtusely rounded ;
dorsal

margin at each apex obliquely truncate and thickened;
cell-wall smooth and of a reddish-brown colour

; cliloro-

plasts obscurely ridged, containing a single .series of

five or six pyrenoicls ; terminal vacuoles with many
moving granules.o o

Zygospore globose and smooth.

Distance between apices 270-380 ^; breadth 1C-36/A;
breadth of apices about f>

//,
; diam. /ygosp. oG-52

/z.
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ENGLAND. Cumberland! Westmoreland (at 2, -1-nn |'i.

on Helvellyn) ! W., N., and E. Yorks (/ygosp. From

Markington, \\
r

. Yorks)! Lancashire! Cheshire

(7iV//*). Lincolnshire! Suffolk! Essex! Cambridge!
\Var\\-ick (!!'///*). Surrey! Sussex (/.W/x). Hants!

(Bennett). Devon! (JJenncft). Cornwall! (Rolfs).
WALKS. Fairly general in the north !

SCOTLAND. General ! Zygospores from Coul in

Ross
; between. Loch Kinnord and Cambus O'May,

A 1 lerdeen
; Loch Lnnclie, Perth

( Uoij ^ Hixxett) . General
in the Outer Hebrides ! Orkneys ! Shetlands !

IRKLAXD. Mayo ! Galwav ! Kerry ! Donegal !

/ / e/ O
Dublin and Wicklow (Archer). Antrim! Down!

6rW//-. Distribution. France. Germany. Austria.

Galicia. Hungary. Italy. Portugal. Norway. Sweden.
Denmark. Bornholm. Finland. N., S., and Central

Russia. Faeroes. Iceland. Nova Zembla. Spitx-

bergen. Greenland. Siberia. Central China. Japan.

Ceylon. Siam. Java. Australia. New Zealand.

Central and E. Africa. United States. "W. Indies.

Brazil. Uruguay.
Some forms of this species have been noticed in which the

cell-wall was finely punctate, and others in which it \vas dis-

tinctly granulate. The granules were large, but only of

slight elevation.

Yar. arcuatum (Breb.) Rabenh. (PI. XV, figs. 21, 22.)

Clostcrium arcuatum Breb. in Ralfs' Brit. Dosm. 1848, p. 219 ; Bn'b.
Liste Desm. 1856, p. 14-9, t. 2, f. 38

;
Lund. Desin. Suec. 1871, p. SO

;

Eoy & Biss. Scott. Desm. 1894, p. 24-3
;
Nortlst. Index Desm. ISiiii, p. 50;

West & G. S. West, Alga-fl. Yorks. 1900, p. 49.

Cl. Dianx var. arcuatum Eabenh. Flor. Europ. Alp;-. Ill, 1868, p. 133 ;

Hunsg. Prodr. Alo-cnfl. Bohm. 1888, p. 181
; Gntw. Flor. Glon. Okolic

Tarnopola, 1894, p. 80; Nortlst. Index Desm. 189(5, p. In:,.

About 10 times longer than the diameter, slightly
smaller and more strongly curved than the typical form,

outer margin 140 152 of arc; cell-wall of a pale

yellow colour.

Distance between apices 129 290 /A; breadth 18-2-^/^:
breadth of apices 0-7 ^ ;

diam zygosp. 27-29 p.
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ENGLAND. Skipwith Common, E. Yorks ! Dela-

mere, Clieshire (!><>//) Enbridge Lake, Hants (Jtoi/).

WALKS. Capel Curig, Carnarvonsliire (/'"//)

SCOTLAND. Sutherland, Ross, Inverness, Aberdeen,
Kincardine, Forfar, Perth, Fife; /ygospores from

Fyvie, Aberdeen, and Gammie, Kincardine (/M>//).

di'oijr. Distribution. France. Germany. Austria.

Norway. Sweden. India. New Zealand. E. Africa.

This variety differs from typical CL Dinmv. only in its

greater degree of curvature. The apices of the cells are

identical in character with those of the type form, and the

cell-wall is faintly coloured. The zygospores are globose and
smooth. It is very rarely met with even though typical CL
Dianfe is abundant in many districts.

1-5. Closterium Pseudodianae Roy.

(PI. XV, figs. 7, 8.)

Closterium Pseudodianx Roy, Desm. Alford District, 1890, p. 201
; Roy &

Biss. Scott. Desm. 1894, p. 248, t. 1, f. 4 (1893) ; Nordst. Index Desm.
189(3, p. 208 ; West & G. S. West, Alg. S. England, 1897, p. 481

; Alga-
fl. Yorks. 1900, p. 49; Lutkem. Desm. Millstiitterst-es, 190O, p. 5.

Cells of medium size, 14-20 (commonly 10-18) times

longer than their diameter, moderately curved, outer

margin 78-88 of arc, inner margin almost straight in

the median part of the cell, gradually attenuated to-

wards the apices, which are narrow and obtuse, with
a slight thickening on the dorsal margin ; cell-wall

smooth, colourless, or yellowish-brown ; chloroplasts

obscurely ridged, with a single series of -5 or (} pyrenoids;
terminal vacuoles with several moving granules.o o

Zygospore unknown.
Distance between apices 192-253 /A; breadth 12-14/x,;

breadth of apices 2'5-3
//,.

ENGLAND. Roundhay Park, Leeds; Cocket Moss,
near Giggleswick, W. Yorks ! Delamere, Cheshire

(Roy). Thursley Common, Surrey !

SCOTLAND. Ross, Aberdeen, Kincardine, Forfar,
Perth, Argyll (//"//) Loch Shin, Loch Inver, and

Rhiconich, Sutherland ! Skye in Inverness !

IRELAND. Adrigole and Glen Garagh, Kerry !
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r. Distribution. Austria. Ceylon. Madagascar.
E. Africa.

This species is distinguished from Cl. Dinn;r by its curva-

ture iind its smaller si/e. The apices are also relatively
narrower than in CL Dlanx, although according to Roy they

possess the oblique thickening found in that species. Tin's

character is, however, variable in (./. Pseudodianas, and is

often entirely absent.

It is a very rare species of the genus except in certain areas

of the north-west of Scotland. The Austrian specimens
recorded by Lutkemuller are of somewhat smaller size and
have broader apices.

16. Closterium parvulum Nag.

(PI. XV, figs. 9-12.)
Closterium parvulum Niig. Gatt. cinz. Alg. 1849, p. 106, t. 6 C, f . 2 (in part) ;

De Bary, Conj. 1858, p. -41, 42, 48-51, t. 5, f. 14-23
;
Kabenh. Flor.

Europ. Alg. Ill, 1868, p. 134
;
Kirchn. Alg. Schles. 1878, p. 141

; Wolle,
Deam. U. S. 1884, p. 45, t. 7, f. 7, t. 8, f. 16 ; Hansg. Prodr. Algenfi.
Bohni. 1888, p. 182

;
De Tom, Syll. Alg. 1889, p. 841 ; Liitkem. Desm.

Attersees. 1893, p. 543; Koy & Biss. Scott. Desm. 1894, p. 247; West
\ '<;. S. West, New and Int. Fresh w. Alg. 1896, p. 151; Nordst. Index
Desm. 1896, p. 196; West & G. S. West, Alg. S. England, 1897, p. 481

;

(r. S. West, Alga-fl. Cambr. 1899, p. 112; West & G. S. West, Alga-fl.
Yorks. 19UO, p. 49 ; Alg. N. Ireland, 1902, p. 23

;
Scott, Freshw. Plank-

ton, I, 1903, p. 525.

Artli rnilin jnirriilii Kuntze, Eevis. gen. plant. 1891, p. 884.

Cells small, 9-15 times longer than their diameter,

strongly curved, outer margin 120-140 of arc, inner

margin not tumid, gradually attenuated to the apices,
which are acutely rounded ; cell-wall smooth and

colourless (rarely yellowish-brown) ; chlorophists with

about five ridges and a single series of 36 pyrenoids ;

terminal vacuoles with several moving granules.

Zygospore ellipsoid or subglobose, smooth.

Distance between apices 96-121 JJL;
breadth 11-14'5/x;

breadth of apices about 1'5/x; length of zygospore
30-40 /A ;

breadth of zygospore 26-34*5
/x.

ENCLAXI*. Cumberland I Westmoreland (with zy-

gosp.) I W. (with zygosp.), N. (with zygosp.), and E.

Yorks! Lancashire! Essex! Cambridge! Middle-

sex! Surrey (with zygosp.) I Kent! Hants! Devon!
Cornwall (with zygosp.) !
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\V.u,i;s. General in Carnarvonshire (up to 0,000 ft.

on Snowdon) ! Merioneth !

SCOTLAND. - -Ross, Inverness!, Aberdeen (with

zygosp.), Kincardine, Perth!, Stirling, Fife (Hut/ 4'

Bissett). Dumfries ! Kirkcudbright ! Ayr (with

/ygosp.) ! Caithness ! Sutherland ! General in the

Outer Hebrides ! Orkneys ! Shetlands !

1 1; ELAND. Donegal ! Mayo ! Galway ! Kerry !

Londonderry ! Armagh ! Wicklow !

(inujf. .Dixti-ilmfioit. France. Germany. Switzer-

land. Austria. Galicia. Hungary. Spain. Norway.
Sweden. Denmark. Finland. N., S., and Central.

Russia. NovaZembla. Greenland. Siberia. Japan.

Ceylon. Siam. Sumatra. Java. Samoa. Australia.

Central and E. Africa. United States. Brazil.

Ecuador. Patagonia.
This Desinid is not more tlum about luilf the size of CL

DiaiiM and is of a stouter aspect. The apices are also rather

more acute. Nageli described the cell-wall as being very finely

striated, but as we invariably find it perfectly smooth and

colourless, we are inclined to believe that he included more
than one species in his observations.

Var. angustum West & G. S. West, (PI. XV, figs.

1*, 14.)

Cl. iiiifrnhtm var. <I/M/'<*/ inn West & (_J. S. West, Notes Alg. II, 19UO, p. 29o,

t. 'i'1'2, f. 8
;
West & G. S. West, Alya-fi. Yorks. 1900, p. -11)

; Uorgf,

Aly. erst. Iteyuell. Exped., II, Dusiuid. l'J03, p. 79.

(

1

ells a little smaller and narrower than in tlie

typical form.

Distance between apices !H 1 Ol2 ^ ; breadth 7'7/x.

Ex<; LAND. Pilmoor, N. Yorks!

<<t'o</i: D-istribution. Brazil. Paraguay.
i

17. Closterium Jenneri Ralfs.

(PI. XV, figs. 23-25.)

nii Jenneri Kali's, Brit. Desm. 18-18, p. 167, t. 28, f. (i ; Aivli. in

Pritch. Iiifus. 18li], p. 74-8; Eabeiih. Flor. Europ. Algar. Ill, 18138, p.
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i:U: Khvlm. Alt;-. Sclilcs. L878, p. L40; W<>11<-, Dt-sin. U.S. iss|., p. II,

t. 7, f. 5; Cooke, Brit. Desm. 1SSC,, p. 21., 1, 1:5, f. 4; ILuis--. I'l-mlr.

Algenfl. Holim. 1SSS, p. 212; De Toni, Syll. A1-. ISS9, p. si:>,
; West,

Ali;-. W. livlaml, 1S92, p. 122; BiJr-j. Ferskv. ali;-. Ostgronl. 1S9L, p. 11,

t. 1, f. 2; Koy. & Bias. Scott. Desm. IS'.H, p. 21.0: X<>r<lst. In.lcx Dt-.sin.

is'.ili, p. 150; West& G. S. West, Al--. S. En--laii.l, ls.)7, p. 1S1
; Al^a-H.

Yorks. 1900. p. I!); Alg. N. Ireland, 1902, p. 21; Scott. Freslnv.

Plankton, I, 1903, p. r>2r>.

Cl. !>:<iii,-i' c. Jenneri Klebs, Desm. Ostpreuss. p. 12, t. 1, f. 12 b, t'. 13 a.

Afthrodia Jenneri Kiintxe, Kevis. gen. plant. 1891, p. 883.

Cells small, 8-12 times longer than their diameter,

strongly curved, more so towards the extremities than

in the median portion, outer margin 150-175 of arc,

inner margin not tumid, sometimes almost straight for

a short distance in the middle, gradually attenuated to

the apices, which are obtusely rounded ; cell-wall smooth

and colourless; chloroplasts with four or six ridges,

and with 1-0 pyrenoids in a single series ;
terminal

vacuoles with one or two large moving granules.

Zygospore oblong-ellipsoid, smooth.

Distance between apices -18-U4/A; breadth 7-14 /x ;

breadth of apices 2'5-5'5 /x ; length of /ygosp. oO-37 ^ ;

breadth of zygosp. 120-:30
/A.

ENCLAND. Cumberland! Westmoreland ! (///x.sv/7).

W., N., and E. Yorks ! Lancashire ! Leicester ( li<>//),

Surrey! (l{<tlfx). Sussex (Hnlfi). Hants! (Ralfs).

Devon! Cornwall! (Ralfs).
WALES. General in Carnarvonshire ! Ffestiniog,

Merioneth! Holyhead, Anglesey!
SCOTLAND. Sutherland!, l\oss, Aberdeen, Kincar-

dine, For Far!
,
Perth !

, Argyll, Arran (iioij ,\- .///.s.sv//.).

A vi- ! Dumfries ! Lewis and N. Uist, Outer Hebrides !

Shetlands!
ICELAND. Donegal! Mayo! (ialway! Kerry!

Down! Antrim! Dublin and Wicklow (Archer).

(li'oijf. J)isti-ilnifiim. France. Germany. Galicia.

Hungary. Italy. Spain. Norway. Sweden. Born-

holm. N. and' S. Russia, Faeroes. Nova Zembla.

Greenland. Siam. Java. Central and E. Africa.

A /ores. United States. Brazil,

CL Jennnri is easily distinguished from (7. />arnilitin l>y its

stronger curvature and by its more robust extremities. From
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Cl. Venn* it is distinguished by the straighter median portion
of tlie coll, by the thicker and more rounded apices, and by
its proportionately greater length. It also differs from both

these species in the nature of the terminal vacuoles, which
contain only one or two large moving granules.

Var. robustum G. S. West. (PI. XV, figs. 20, 27.)

Cl. Jenneri var. robustum G. S. West, Alga-fl. Cainbr. 1899, p. 112, t. 396,
f . 9

;
West & G. S. West, Alga-fl. Yorks. 1900, p. 50

;
West & G. S.

West, Alg. N. Ireland, 1902, p. 24 [erroneously reported as " var.

crassum"].

Stouter than the typical form, scarcely attenuated

towards the broadly obtuse apices.
Distance between, apices (51-77 ju; breadth 12'5/x;

breadth of apices about 6-7*5 /x.

ENGLAND. Pilmoor, N. Yorks ! Twenty-foot River,
between March and Guyhirne, Cambridge !

IRELAND. North of Newcastle, Down !

18. Closterium incurvum Breb.

(PI. XV, figs. 28-30.)

Closterium innn-vum Breb. Liste Desm. 1856, p. 150, t. 2, f. 47 ; Arch, in

Priteh. Infus. 1861, p. 748; Rabenh. Flor. Europ. Algar. Ill, 186s,

p. 135; Delp. Desm. subalp. 1877, p. 102, t. 17, f. 22-27; DeTmii, Syll.

Alg. 1889, p. 843
; Roy & Biss. Scott. Desm. 1894., p. 245

;
Nordst, Index

Desm. 1896, p. 144
; West & G. S. West, Alga-ti. Yorks. 1900, p. 50

;

Alg. N. Ireland, 1902, p. 24.

Cl. Leibleinii Kiitz. b. minus Rabenh. Flor. Europ. Algar. Ill, ISlis,

p. 132.

Cl. Dianx e. incurvum Klebs, Desm. Ostpreuss. 1879,, p. 12, t. 1, f. 14 if, b.

Cells very small, 57 times longer than their diameter,

strongly curved, outer margin about 180 of arc, inner

margin not tumid, strongly attenuated towards the

apices, which are acute ; cell-wall smooth and colour-

less ; chloroplasts with several small pyrenoids in one
series ; terminal vacuoles with several small moving
granules.

Zygospore globose and smooth.
Distance between apices 52-64 /x ; breadth 10*5-14 a.

ENGLAND. Pilmoor, N. Yorks ! Delamere, Cheshire
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//) Enbridge Lake, Hants (Roy). Cornwall

( Marquand).
WALES. Capel Curig (Roy).
SCOTLAND. Sutherland, Ross, Inverness, Nairn,

Aberdeen, Kincardine, Forfar, Perth, Stirling, Dum-
barton, Fife (Roy $ Uitisr-tt). Shetlands !

IRELAND. Lough Akibbon, Donegal! Carrantuohill,

Kerry !

Geuyr. Distribution. France. Galicia in Austria.

Italy. Sweden. Ceylon. Australia (var.). E. Africa.

Some specimens of this species possess a very slight

depression or concavity on the outer margin close to the apex.
It is a rare Desmid.

19. Closterium Venus Kiitz.

(PI. XV, figs. 15-20.)

Closti.'1-iinn Venns Kiitz. Phyc. germ. 1845, p. 13O
; Kalfs, Brit. Desm. 1848,

p. 220, t. 35, f. 11'
;
Kiitz. Spec. Alg. 1849, p. 164

;
Kabenh. Flor. Europ.

Algar. Ill, 1SI5S, p. 134
; Wolle, Desm. U.S. 1884, p. 44, t. 7, f. G ; Hausg.

Prodr. Algenfl. Bohm. 1888, p. 182
;
De Toni, Syll. Alg. 1889, p. 840

;

West, Alg. W. Ireland, 1892, p. 123 ;
Eichler & Gutw. Nonn. spec. alg.

nov. 1894, p. 163, t. 4, f. 3; Eoy & Biss. Scott. Desm. 1894, p. 21-9:

Nordst. Index Desm. 1896, p. 267 ;
West & G. S. West, Alg. S. England,

1M97, p. 4,sl
; Alga-fl. Yorks. 1900, p. 50; Alg. N. Ireland, 1902, p. 23

;

Scott. Fresliw. Plankton I, 1903, p. 525.

CL Diana? a. Venus Klebs, Desm. Ostpreuss. 1879, p. 12, t. 1, f. 14 c, c.

Arthfinlia Vcmis Kiintze, Revis. gen. plant. 1891, p. ssi.

Closterium trochiscosporum West & (Jr. S. West, New and Int. Fre.shw.

Alg. 189(5, p. 151, t. 3, f. 16-20; Wr
est & G. S. Wr

est, Alg. S. England,
1897, p. 481.

Cells small, 8-9 times longer than their diameter,

strongly curved, outer margin 150 160 of arc, inner

margin not tumid, gradually attenuated to the apices,
which are acute or acutely rounded; cell-wall smooth,
colourless, or more rarely yellowish-brown ; chloro-

plasts ridged, with two pyrenoids (rnrely only one) ;

terminal vacuoles large, with a number of moving
granules.

Zygospore oblong-rectangular with rounded angles,
shorter sides retuse, longer sides convex and inflated

in the middle ; often twisted, the two angles at one
end of the zygospore being disposed in a plane at
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right angles to that containing the two angle's of the

opposite end.

Distance between apices 51-81 /x ;
breadth 7-10 -

5 ^ ;

length of zygospore 23-28*5
/x ;

breadth of zygosp.

18-22/1.
ENGLAND. Westmoreland ! W., N., and E. Yorks !

Lancashire ! Cheshire (Ri/). Leicester (//"//). Cam-

bridge ! Oxford (zygosp. from near Goring) ! Essex !

Surrey! Hants! Cornwall (Mari/iiaiitJ).

WALKS. Fairly general !

SCOTLAND. General! (/'<>// A' />>**'//). General in

Outer Hebrides ! Orkneys! Shetlands !

/

IRELAND. Donegal! Galwav ! Kerry! Down!O e/

Armagh! Antrim! Lough Neagh ! Dublin and

Wicklow (Airher).

<i<'o<jr. Distribution. France. Germany. Austria

and Galicia. Hungary. Italy. Norway. Sweden.
N. Russia. Faeroes. Nova Zembla. Greenland.

Siberia. Central China. Japan. Ceylon. Burmali.

Siam. New Zealand. Central Africa. Azores. United
States. Brazil. Patagonia.
The curvature of Cl. Venun distinguishes it from (7.

]_>a
r-

ru/nui, and it is invariably uf smaller dimensions. As a rule

the apices are slightly more attenuated than those of Cl.

parvulum, and there are rarely more than two pyrcnoids in

eacli chloroplast.
Tlie curvature is almost the same as that of ('/. Ji'innri,

hut the hitter is a larger species of stouter aspect, with much
thicker apices. The chloroplasts and terminal vacuoles are

also different from those of (7. Jcinn-rl.

Cl. Venn** luis a very characteristic /ygospore, which is a!

once snllicient to separate it as a well-marked species from all

other small,, strongly curved Closti-ria.

20. Closterium calosporum \Vittr.

(IM. XVI, figs. 1-4.)
Cloxli'i-iinii cii/asiiitnnit Wittr. Skamliiuiv. Dcsni. isiiii, ]>._:!, t. i, f. 11

;

Ijiunl. hcsin. Slice. 1871, p. 81
; Cuukc, Urit. l.)t-siii. 18S(j, p. ^'7, 1. 1:5, L

<i; Dr'l'uni, Syll. A I--. 18S1I, p. 81-2; li'>y &. Uiss. Scott, iM-sin. 18! (4, p.
I'll-. N..nls(. hi.t.-x Desm. 1896, p. 71; West i (I. S. Wc-st, Alg. N.
Irehuul, 1902, p. 23

; 1'reshw. Alg. Ceylon, 1902, p. l-k>.

Arthrudui calospora Kxiutze, Eevis. gen. plant. 1891, p. 883.
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Cells small, 8-10 times longer than their diameter,

strongly curved, outer margin 125-lor)
D
of are, inner

margin not tumid, gradually attenuated, to the apices,
which are subacute or acutely rounded

; cell-wall

smooth and colourless; chloroplasts with a single series

of about four pyrenoids.

Zygospore globose, furnished, with mammillate or

conical projections, nine or ten of which show in the

margin.
Distance between apices 7 7-108 /A; breadth 0-1 2 /A;

diam. zygosp. without projections 18-20
/A,

with pro-
jections 2-5--J2

fji.

ENGLAND. Delaniere, Cheshire
(!!<>>/). Enbridge

Lake, Hants (J{<>//].

WALES. Bettws-y-coed and Glyder Fawr, Carnar-
vonshire (Rot/),

SCOTLAND. General
; zygosp. from near Dinnet,

Aberdeen, and Glen Dye, Kincardine (Ituy $- J.ti.wfl).

Harris, Outer Hebrides ! Orkneys !

IRELAND. Dungloe, Doocharry Bridge, near Glenties,
and Lough Machugh, Donegal ! Dublin and Wicklow
(Archer).

Geogr. Distribution. France. Galicia in Austria,
Sweden. Poland. N. Russia. Nova Zeinbla. Ceylon.
Siam. Brazil (var.). Paraguay (var.).

This species differs very little in its sterile condition from
('I. parml n in, having the same curvature but being a little

smaller. The cell-wall was described by Wittrock as very

delicately striated, but we doubt whether these st nation.-

have ever been detected since they were originally described.
\Ve have, therefore, described the cell-wall as "smooth."
It is a species which has most probably been greatly over-

looked, chiefly 011 account of its close resemblance to ( 'I.

p<in'nli.iiit, but when found in the conjugated state the zygo-
spores are eminently characteristic.

Forma major West and (I. S. West. (PI. XVI,
figs. 5, (i.)

Cl. rn/ns/ioni/ii i'orma mn/or AVest and G. S. West, New and Int. Freslnv
Al--. 1SUG, p. 152, t. 3, f. 25, 2(3; Nordst. Index Dc-sui. 1.SSM5, p. 275;
West & G. S. West, Alg. S. England, IS'.-T, p. 1M.
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Cl. calosporum var. galiciensc Gutw. Noun. Alg. Nov. 1896, p. 9, t. 6,

f. 21.

Cells larger than in the typical form ; cell-wall

smooth ; zygospores with slightly longer conical pro-

jections, the bases of which are a little more remote.

Distance between apices 140-] 01 /x; breadth 14-17 /x;

diam. zygosp. without projections 29 '5-3 7
jot,

with pro-

jections 38-51
IJL.

ENGLAND. Near Goring, Oxfordshire (with zygosp.)!
. Distribution. Galicia in Austria.

The specimens described by (iutwinski from Poland,, under
the name of "

Cl. calosporum var. galiciense" were somewhat
smaller than the British forms. His dimensions were :

Distance between apices 112-110 /t ;
breadth 13 n diam.

/ygosp. without projections 24
JJL ; length of projections 6*4

JUL.

21. Closterium eboracense Turner.

(PI. XVI, figs. 7, 8.)

Closterium Cucumis Wolle, Dcsm. U. S. 1884, p. 40, t. G,f. 17, 18. [Not Cl.

cucumis Ehrenb. 1843.]
Cl. eboracense Turn, in Cooke's Brit. Desm. 1886, p. 37, t. 65, f. 1

;
Turn.

in Trans. Leeds Nat. Club, 1886, I, t, 1, f. 16
;
De Tom, Syll. Alg. lss;i,

p. 844; Roy & Biss. Scott. Desm. 1894, p. 244; West & G. 8. West,

Alg-a-fl. Yorks. 1902, p. 50.

Arthrodia eboracense Kuntze, Revis. gen. plant. 1891, p. 883.

Cells of medium size, robust, about 5 times longer
than their diameter, outer margin about 120 of arc,

inner margin concave, not tumid, gradually attenuated

to the apices, which are thick and broadly rounded ;

cell-wall smooth and colourless ; chloroplasts with

eio-ht distinct ridges and a single series of about five
r^ o CD

pyrenoids ;
terminal vacuoles large, with a number of

moving granules.

Zygospore unknown.
Distance bet \voon apices (length) 14U-2<Mi/x; breadth

:'>*> I-9
jji ; bi-eadth near apices 11-15 /x.

ENGLAND. Campsall, Doncaster, and Chapel-Aller-

ton, W. Yorks (Turner). Mickle Fell, N. Yorks !

SCOTLAND. Little Don, Haughton, Aberdeen (Roy t
j-

Bissett).
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22. Closterium Leibleinii Kiitz.

(PL XVI, figs. 0-14.)

Closterium Leibleinii Kiitz. Syn. Diat. 1834, p. 596, t, 18, f. 70; M.-nt'gh.

Synops. Desin. 18 H), p. 232
; Ralfs, Brit. Desm. 1848, p. KJ7, t. 28, f. 1 :

Kiit/. Spec. All?. IS!!), p. 163 ;
Arch, in Pritdi. Iiifus. 1861, p. 74s, t. 2,

f. 1,5; Rabenh. Flor. Europ. Alg-ar. Ill, 18(38, p. 132; W..1K Drsm.

U S 1884, p. 4(5, t. 7,f. 13, 14,20; Cooke, Brit. Desm. 188(5, p. 25, t. 13,

f. 1
;
De Toni, Syll. Algar. 1889, p. 846 ; West, Alg. W. Ireland, 1892, p.

122 Roy & Biss. Scott. Desm. 1894, p. 246; Nordst. Index Desm. 1896,

p 156; West & G. S. West, Alg. S. England, 1897, p. 481; G. S. West,

Alga-fl. Cambr. 1899, p. 112 ; West & G. S. West, Alga-fl. Yorks. 19UO,

p. 50
; Alg. N. Ireland, 1902, p. 23.

Cl. Leibleinii var. Ralf's, Brit. Desm. 1848, p. 167.

Cl. monilifennn Ehrenb. forma A.. Leibleinii Reinsch, Algenfl. Frank. 1867,

p. 190.'

Cl. tnnnilif'erum Ehrenb. forma Leibleiniana Jacobs. Desm. Danem. 1875,

p. 170.
'

Cl moniliferum Ehrenb. b. Leibleinii Klebs, Desm. Ostpretiss. 1879, p. 9,

t. 1, f . 7.

Arthrodia Leibleinii Kiintze, Revis. gen. plant. 1891, p. 883.

Cells of medium size, 6-8 times longer than their

diameter, strongly curved, outer margin 135-190 of

arc, inner margin strongly concave, slightly tumid in

the median part, gradually attenuated towards the

apices, which are acutely rounded ; cell-wall smooth

and colourless, more rarely straw-colour or yellowish-

brown ; chloroplasts with about six ridges and a median

row of 3-8 pyrenoids; terminal vacuoles large, with

a number of moving granules.

Zygospore subglobose and smooth.

Distance between apices 107-202 /A; breadth 17-37/x ;

diam. zygosp. 40-50 /A.

ENGLAND. Westmoreland ! (7?/*.sr//). W., N., and

E. Yorks! Lancashire! (R1fa). Cheshire (/.W/x).

Leicester (7fr>?/).
Essex ! Cambridge ! Oxford

(zygosp. from near Goring) ! Warwick (Wills).

Gloucester! (Rnlfi). Middlesex! Surrey! (Ralfs).

Sussex (Ralfa). Hants! Devon! Cornwall! (R<i //;-);

zygosp. from Penzance (Joshua).
WALES. General !

SCOTLAND. Common ! ; frequently in conjugation

(Roij $'
13 i*sett). Lewis, Outer Hebrides! Shetlands !

IRELAND. Donegal! Mayo! Galway! Kerry! Dublin

and Wicklow (ArrJirr). Down ! Lough Neagh ! Antrim!
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Distribution. France. Germany. Austria

and G-alicia. Hungary and Bosnia. Italy. Spain.

Portugal. Norway. Sweden. Denmark. N.andS.
liiissia. Faeroes. Iceland. NovaZembla. Greenland.

Siberia. Japan. India (var.). Ceylon. Samoa. Aus-

tralia. W., Central, and E. Africa, Madagascar.
United States. W. Indies. Brazil. Argentina. Uruguay.

Patagonia,
Cl. Leibleiniiis an abundant and somewhat variable species,

exhibiting a considerable range both with regard to its size

:i ml its curvature. The apices are often more or less suddenly
mil-rowed and almost subacuminate. Some of the American

specimens reach a much larger size than any met with in

Europe. The ventral inflation, which is one of its primary

characters, varies much in the degree of its prominence, and

the cell-wall occasionally becomes tinted. There 1

are, however,

too many intermediate states to discriminate with any degree

of accuracy between these several forms.

It is distinguished from Cl. moniliferum by its greater

curvature, its much more attenuated apices, and its smaller

size. Perhaps CL moiiilifenim var. minns Kiitz. (= .CL

ornatum Eabenh.) is really a form of Cl. Leilli'iii!!.

23. Closterium moniliferum (Bory) Elirenb.

(PI. XVI, figs. 15, 10.)

Lnnulinn monilifera Bory, 1824.

Closterium moniliferum (Bory) Ehronb. Infus. 1838, p. 91, t. 5, f. xvi (in

part) Menegh. Synops. Desm. 1840, p. 232
;
Hass. Brit. Freshw. Alg.

is I,-,, p. 370, t. 87, f. 2 ; Ealfs, Brit. Desm. 1848, p. 160, t. 28, f. 3
;
Kill /,.

Spec. Algar. 1849, p. 103 ; N;ig. Gatt. einz. Alg. 1849, p. 106, t. G, C, f . 1
;

Arch, in "Pritch. Infus. 1861, p. 748 ;
Eabenh. Flor. Europ. Algar. Ill,

JS6S, p. 131; Lund. Desm. Suec. 1S71, p. 80, t. 5, f . 14; Wolle, iN-sm.

U S. 1884, p. 45, t. 7, f. 15
; Cooke, Brit. Desm. 1886, p. 24, t. 12, f. 3

;

Hansg. Prodr. Algcnfl. Bohm. 1888, p. 182, f. 108 ;
DC Toni, Syll. Alg.

1889, p. 845 ; Eoy & Biss. Scott. Dosin. 1894, p. 240
;
Nordst. Index

Desm. 1890, p. 173 ;
West X <J. S. West, Alg. S. England. 1897, p. 481 ;

Alga-fl. Yorks. 190O, p. 50; Alg. N. Ireland, 1902, p. 23.

Cl. moniliferum a. genii'tHinn Kirehn. Alg. Schles. 1878, p. 141.

Cl. moniliferum a. typicum TClebs, Desm. Ostprcuss. 1879, p. 9, t, 1, f. S/,.

Cl. LeiUeinii Kiitz. var. curium West, Desm. Mass. 1889, p. 17, t, 2, f. 8.

Arthrodia monilifera Kuntze, Eovis. gen. plant. 1891, p. 8S3.

? Closterium galiciense Gutw. Nonn. Alg. Nov. 1896, p. 39, t. 2, f. 18.

Cells of medium size, stout, 6-8 times longer than

Ilicir diameter, moderately curved, outer margin
100-~no of arc, inner margin with a distinct inflation
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in the middle, uniformly narrowed to the apices, wliieh

are obtusely rounded ;
cell-wall smooth and colourless;

chloroplasts with distinct ridges (about six in number)
mid with a single series of (> or 7 pyrenoids ; terminal

vacuoles with numerous moving granules.

Zygospore ellipsoid and smooth, with nn outer

mucous, lamellose coat.

Distance between apices (length) 222-3 70 p,; breadth

oo-50 p ;
breadth of apices 8-11 ^.

EN< IL.\ xi >. Cumberland ! Westmoreland (at 2,400 ft .

on Helvellyn) ! (l!lft). W., N., and E. Yorks! Lanca-

shire (Ralfo). Leicester (Boy). Lincoln! Norfolk!

Essex! Cambridge! Gloucester! (TiWfc). Middle-

sex! (I-LiMi'I). Surrey! (7.V//V). Sussex (Ralfi).
Kent! Hants! Devon"! Cornwall ! (7.V//V).

WALKS. Yr Orsedd !
,
Bethesda !

,
Snowdon !

,
and

Capel Curig (('<><>/,/' $ H7//.s), Carnarvonshire. Llyn
Coron, Anglesey ! Ffestiniog, Merioneth !

SCOTLAND. Caithness, Ross, Inverness !, Aberdeen !
,

Kincardine!, Forfar !
, Perth!, Fife (I'fnif <$ Jliwtt).

Shetlands !

IRELAND. Donegal ! Mayo ! Kerry ! Wicklow !

(Arrhrr). Down! Antrim!

Gcofjr. TfiHtrUnitlni. France. Belgium. Grermany.
S witzerland . (\ alicia in Austria. Hungary and Bosnia .

Italy. Portugal. Norway. Sweden. Denmark. Born-

holm. N. and S. Russia. Poland. Faeroes. Iceland.

China. .Japan. Ceylon. New Zealand. Central

Africa. United States. Brazil. Argentina. Uruguay.

Patagonia.
This species is distinguished from ('/. Leibleinii hy its lesser

curvature, its hrnader :uul iimrc rounded apices, and its larger
si/e. It differs from ('I. Khrrnliergii vn its sonie\vli;it sni;dlrr

size, and in the central ro\v of pyreiioids present in each

ehloroplast.

24. Closterium Ehrenbergii ]\Ienegh.

(PI. XVII, figs. 1-k)
Closterium Ehrenbcniii Mcm-^h. Synops. Desm. 1840, p. 232

;
Hass. Brit.

Freshw. Al\ 184-i, p. 369, t, 87, f . 1
; Ealfs, Brit. Desm. 1S4S, p. 1GG,
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t. 28, f. 2
;
Arch, in Priteh. Infus. 1861, p. 748, t. 10, f. 10-14 : Eabenh.

Flor. Europ. Ali^ar. Ill, 180S, p. 1.31
;
Kirchn. Al-\ Sclilcs. 1S7S, p. 141 ;

Wolle, Desm. U.S. 1SS1, p. 45, t, 7, f. 1(5
; Cooke, Urit. Desm. 1886, p. 1':?,

t. 12, f. 2
; Hans-;-. Prodr. Al^onfl. Bohm. 1888, p. 182

;
De Toni, Syll.

Alt?. 1889, p. 844; Hoy & Biss. Scott. Desm. 1894, p. 244; West & < i. S.

West, Now and Int.'Freshw. Al\ 1896, p. 151; Al<?. S. England, 1897,

p. 481 ; G. S. West, Alu-a-fl. Cambr. 1S99, p. 112; West & G. S. W.-st.

Alga-fl. Yorks. 1900, p. 51
; Alg. N. Ireland, 1902, p. 23.

Arthrodia Ehrenberfjil Kuntze, Eevis. gen. plant. 1891, p. 883.

Cells large, stout, 4-5-J times longer than their

diameter, moderately curved, outer margin 110-120
of arc, inner margin concave but inflated in the median

part, gradually attenuated to the apices, which are

obtusely rounded ;
cell-wall smooth and colourless ;

chloroplasts with eight to ten ridges, and containing
numerous scattered pyrenoids ;

terminal vacuole with

a cluster of small moving granules.

Zygospore globose and smooth, with an outer

mucous, lamellose coat.

Distance between apices (length) 382-541
ju, ; breadth

72-137 /x ;
breadth near apices 12-18

/x, ; diam. zygosp.
113-118 p..

ENGLAND. Cumberland ! Westmoreland (up to

2,400 ft. on Helvellyn)! (R< lifts). W., N., and E.

Yorks ! Cheshire (Roy). Leicester (Roy). Essex !

Cambridge! Gloucester (Riilfi). Middlesex! Surrey

(zygosp. from Wimbledon Common) ! (Rolfs). Sussex

(Bays). Kent! (Ralfs). Hants! (Roy). Devon

(Bennett). Cornwall ! (Ralfs).
WALES. Moel Fammau !

\ Glyder Fawr.(at 2,700 ft.) !
,

Pen-y-gwryd (Roy), and Snowdon (at over 3,000 ft.),

Carnarvonshire !

SCOTLAND. Ross, Inverness, Aberdeen !
, Kincardine,

Perth ! ,
Fife (Roy fy fiissett). Plankton of Loch Boon,

Ayr ! Sutherland ! Orkneys ! Shetlands !

IRELAND. Creggan Lough, Galway ! Carrantuohill,

Kerry ! River Dargle, Wicklow ! Dublin (Archer).

Kilkeel, Down ! Clough, Antrim !

Geogr. Distribution. France. Belgium. Germany.
Austria and Galicia. Bosnia in Hungary. Italy.

Portugal. Norway. Sweden. Denmark. N., Central,
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and S. Russia. Faeroes. Central China. Japan. India.

Siam. Samoa. New Zealand. Central Africa (var.).

E. Africa. United States. W. Indies. Brazil. Uruguay.
Patagonia.
The numerous scattered pyrenoids at once distinguish. Cl.

Khrc)il>rr</ii from all other allied species except CL Nalinver-

n in mini. It often occurs in abundance, and pure gatherings

may sometimes be obtained from amongst other alga3 in

stagnant ponds a.ntl ditches, or even l'r< nit slow-running streams.

The ventral inflation varies much in relative size and pro-

minence, and the apices of some specimens are much thicker

than those of others.

The form first mentioned by Borge (Siissw. Chlor. Archang.
1894, p. 16, t. 1, f. 11), and since found in Cambridgeshire
(G. S. West, Alga-fl. Cambr. 1899, p. 112), is chiefly notable

for its relative shortness and for tlie slight curvature of the

ventral or inner margin (ride PI. XVII, fig. 3). The curva-

ture of the inner margin varies greatly in different specimens,
and for this reason the form just mentioned is unworthy of a

special varietal name.

Conjugation appears to take place almost invariably between
two individuals which have just separated after division, and
in which the younger semicells are but partially developed.
Moreover, the semicells do not come apart, but a distinct,

though very short, conjugating-tube is protruded from the

base of each of the younger semicells.

25. Closterium Malinvernianum De Not.

(PL XVII, figs. 5, 6.)

Closterium Malinvernianum De Not. in Erb. crit. Ital. 1865, no. 1254 [we
have not seen this] ;

Lund. Desm. Suec. 1871, p. 80
;
De Toni, Syll.

Alg. 1889, p. 845
; Roy & Biss. Scott. Desm. 1894, p. 246

;
Nordst. Index

Desm. 1896, p. 163
;
West & G. S. West, Alg. S. England, 1897, p. 481

(in part) ; Alga-fl. Yorks. 1900, p. 51
; Alg. N. Ireland, 1902, p. 23.

Cl. Ehrenberyii Menegh. b'. ? Malinvernianum Eabenh. Flor. Europ.
Algar. Ill, 1868, p. 131.

Arthrodia Malinvcrniana Kuntze, Revis. gen. plant. 1891, p. 883.

Closleriuin Cordanum Gutw. Nonn. Alg. Nov. 1896, p. 40, t. 2, f. 19.

Cells large, 6-7 times longer than their diameter,

moderately curved, outer margin 90 110 of arc,

median part of inner margin inflated, gently attenuated

to the apices, which are obtusely rounded ; cell-wall

very finely striated, about 55-65 stria? visible across
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the cell, yellowish-brown in colour
; cHoroplasts with

distinct ridges and scattered pyrenoids; terminal

vacuoles with many moving granules.

Zygospore unknown.
Distance between apices (length) 294-400

/x ; breadth

48-64 ju; breadth near apices 10-11
/x.

ENGLAND. Adel Bog (Turn IT), Cam Fell, and Boston

Spa, W. Yorks ! Pilmoor, IS!". Yorks! Dernford Fen,

Sheep's Green, and Wimpole Park, Cambridge ! Esher
West-end Common, and Frogit Heath, Surrey ! Wool-
ton Pond, Hants (Roy).

SCOTLAND. Near Brin, Inverness
; Bourtie, Aber-

deen ; Loch of Park, near Crathes, Kincardine
; Athole

Forest, near Loch Mharc, and E. of Falar, Perth (li<>//

fy Bissett).
IRELAND. Loughs Akibbon and Gartan, Donegal !

Bog near lake at Toome, Antrim !

Geogr. Distribution. Austria and Galicia. Italy.

Spain. Norway. Sweden.

This species differs from Cl. Ehrenlergii only in its coloured

and striated cell-wall, and in its somewhat smaller dimen-
sions. Lundell states that it also differs from CL Hlir<'>tl>rr</!i

in its less prominent ventral inflation and in its less obtuse

apices, but we find these features very variable in both

species.
The striolation of the cell-wall is very delicate and apt to

be at first sight overlooked.

26. Closterium acerosum (Schrank) Ehrenb.

(PI. XVIII, figs. 2-5.)

Vibrio acerosus Schrank, 1803.

Bacillaria acerosa Schrank, 1823.

Closterium acerosum (Schrank) Ehrenb., 1828
;
Infus. 1838, p. 93, t. 2,

f. xv, t. G, f . i, t. 22, f . v ; Meneg-h. Synops. Desm. 1840, p. 233
;
Hass.

Brit. Freshw. Alg. 1845, p. 374, t. 87, f. 5
; Ealfs, Brit. Desm. 1848, p.

164, t. 27, f. 2; De Bary, Conj. 1858, p. 51 ; Arch, in Pi-itch. Iiifus. INiil,

p. 747; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 128; Kirchii. Alg.
Schles. 1878, p. 138; Wolle, Desm. U.S. 1884, p. 41, t. 6, f. 7, 11, 1, s,

f. 17 ; Cooke, Brit. Desm. 1886, p. 20, t, 9, f . 1
; Hansg. Prodr. Algenfl.

Bohm. 1888, p. 179 ;
De Toni, Syll. Alg. 1889, p. 824

; Roy & Biss. Scott.

Desm. 1894, p. 242
;
Nordst. Index Desm. 1896, p. 37 ;

West & G. S.

West, Alg. S. England, 1897, p. 481
; Alga-fl. Yorks. 1900, p. 52

;
Freshw.

Chlorophy. Koh Chang, 1901, p. 164, t. 2, f . 5 , Alg. N. Ireland, 1902, p. 23.
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Cl. acerosum A. majus Eeinseh. Algenfl. Frank. 1867, p. 186.

Cl. acerosum a. typicum Klebs, Desin. Ostpreuss. 1879, p. 7, t. 1, f. 6.

Cl. acerosum var. trum-nl K,H (Jutw. Wahr. <l. Prioritfil, is; in. p. ii(; ; Flor.

Glon. Okolic Lwowa, 1S91, p. 33, t. 1, f. 7 ;
West & G. S. \\Vs1 , Al^i-fl.

Yorks. 1900, p. 52.

Arthrodia acerosa Kuntze, Eevis. gen. plant. 1891, p. 883.

Cells large, 8-16 times longer than their diameter,

very slightly bent or almost straight, narrowly fusiform,

outer margin slightly curved (about 10-20 of arc),

inner margin almost straight or slightly convex ;
semi-

cells gradually tapering to the apices, which are narrow
and rounded-truncate (often slightly thickened) ; cell-

wall colourless and smooth, in older individuals becom-

ing yellowish-brown and very delicately striolate ;

chloroplasts ridged, with a median series of 7-11

pyrenoids ;
terminal vacuoles with a number of moving

granules.

Zygospore globose and smooth.

Length 300-460
/u, ; breadth 26-48

//, ;
diam. zygosp.

62-87 ft.

ENGLAND. - -Westmoreland ! (Ralfi). W. (with

/vgosp.), N., and E. Yorks ! Lancashire ! (Ruffs').

Cheshire (Ralfx). Leicester (Roy). Essex! Cam-

bridge ! Oxford ! Warwick (Wills). Gloucester

(Raffi). Middlesex (with zygosp.) ! Surrey ! (Rolfs).
Sussex (Rolfs). Kent! Hants! Devon! Cornwall!

(Ralfs).
WALES. General !

SCOTLAND. Widely distributed, but scarce ! (Roy fy

Plankton of Loch Asta, Shetlands !

IRELAND. Galway ! Kerry ! Dublin and Wicklow

rcJtc'i').
Down! Antrim!

Geo//r. Distribution. France. Germany. Austria

and Galicia. Hungary and Bosnia (var.). Italy. Spain.

Portugal. Norway. Sweden. Denmark. Bornholm.
N. Russia. Iceland. Nova Zembla. Greenland.

Siberia. Manchuria. Japan. India. Ceylon. Siam.

Australia. New Zealand. United States. Mexico.
Brazil. Ecuador. Patagonia.

Cl. acerosum is a common species and often occurs abun-

dantly amongst larger filamentous Alga?. The cells frequently
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become somewhat irregular in outline owing to rapidity of

cell-division. The striations on the cell-wall are exceedingly
fine and delicate, and as a rule can only be observed on old

individuals in which the cell-wall has become tinted.

The cells are often rather suddenly attenuated near their

apices, and the extreme apex is commonly truncate and
sometimes slightly thickened. This character,, which is

undoubtedly very variable, was first mentioned by Clntwinski,
who gave the name of "var. trunc-atum" to those forms which

possessed it.

Cl. acerosum is found most abundantly in low-lying districts,

and for this reason there are large areas of Scotland in which
it is very rarely observed.

Var. elongatum Breb. (PI. XVIII, fig. 1.)

CL acerosum 13 Ralfs, Brit. Desm. 1848, p. 164, t. 27, f. 2 c.

Cl. acerosum var. elongatum Breb. Liste Desm. 1850, p. 152.

CL acerosum var. acerosum Cooke, Brit. Desm. 1886, p. 21.

Cells larger than in the typical form, relatively a

little longer, and with the striolations of the cell-wall

more distinct ; cell-wall of a yellowish-brown colour.

Length 525-790 p ; breadth 29-50
p..

ENGLAND. Near Bristol, Gloucestershire (Thwaites).

Sheep's Green, Cambridge !

Geoyr. Distribution. France. Germany. Ceylon.
Mexico.

Var. minus Hantzsch.

Cl. acerosum var. minus Hantzsch. in Babenh. Alg. Eur. 1861, no. 1047 ;

Hansg. Prodr. Algenfl. Bohm. 1888, p. 179 ;
De Torn, Syll. Als?. 1889,

p. 825.

Cl. angustum Hantzsch. in Rabenh. Alg. 1861, no. 1206; Rabenli. Flor.

Em-op. Al-ar. Ill, 1868, p. 132
;
De Toni, Syll. Alg-. 1889, p. M9.

Cl. acerosum B. medium Reinsch, Algenfl. Frank. 1867, p. 1N6.

Cl. acerosum E. angustum Reinsch, I.e. p. 187.

Arthrodia angusta Kuntze, Revis. gen. plant. 1891, p. 883.

A little smaller than the typical form, with a smooth
and colourless cell-wall.

Length 176-330 /A; breadth 20-27 /A.

ENGLAND. Leicester (Roif) .

SCOTLAND. Near Slains Castle, Bonrtie, Little Don
at Hanghton, Aberdeen (Roy $ 7//x.sv<//). Plankton of

Loch Fadaghoda, Lewis, Outer Hebrides !

Geoyr. Distribution. Austria. Ecuador.



CTiOSTElliUM. 149

Var. angolense A\
r
est & G. S. West. (PL XVIII,

fig. 6.)

Cl. acerosuni var. nn/iiilensc West & (Jr. S. West, Welw. Al'ric. Freshw.

Alg. 1897, p. 79 ;
G. S. West, Alga-fl. Cambr. 1899, p. 111.

Colls larger than in the typical form, with the

lateral margins parallel, attenuated near each extremity
to the apices, which are rounded ; cell-wall smooth
and colourless.

Length 7 73-780 ft; breadth 30-38
/x.

ENGLAND. Near Ely, Cambridge !

Geot/r. Distribution. W. Africa.

27. Closterium lanceolatum Kiitz.

(PI. XVII, figs. 9, 10; PL XVIII, fig. 7.)

l<nii-a.tl,itnm Kiitz. Phycol. germ. 1845, p. 1:50; Kali's, Brit.

Desm. 1848, p. 164-, t. 28, f. 1
; Arch, in Pi-itch. Infus. 1861, p. 747 ;

Eabenh. Flor. Europ. Algar. Ill, 1868, p. 129
; Wolle, Desm. U.S. 1884,

p. 39, t. 8, f. 14; Cooke, Brit. Desm. 1886, p. 21, t. 9, f. 2
;
De Toni,

Syll. Alg. 1889, p. 826; Eoy & Biss. Scott. Desm. 1884, p. 245
;
West

A: G. S. West, New and Int. Fivslnv. Alg. 1896, p. 150; Nordst. Index
Desm. 1896, p. 155

; West & G. S. West, Alg. S. England, 1897, p. 481 ;

Alga-fl. Yorks. 1902, p. 52.

Cl. accrosum (Selirank) Ehrenb. D. ? lanceolatum Eeinsch, Algeufl. Frank.
1867, p. 187.

Cl. ccc rojiiOR b. lanceolatum Klebs, Desm. Ostpreuss, 1879, p. 7.

Arthrodia lanceolata Kiintze, Eevis. gen. plant. 1891, p. 883.

Cells large, 5-10 times longer than their diameter,
sublanceolate, almost straight, outer margin slightly
curved, about 30-3(> of arc, inner margin straight or

slightly convex, gradually narrowed towards the apices,
wh it'll are acutely rounded; cell-wall smooth and

colourless; chloroplasts with about eight ridges and a

single central series of G or 7 pyrenoids; terminal
vacuoles with a number of moving granules.

Zygospore subglobose or oblong-ellipsoid, smooth.

Length 234-3 70 /A; breadth 32-72 ft; diam. zygosp.
81-1 04

ft.

ENGLAND. Cumberland ! Westmoreland ! (fialfx).

W., N., and E. Yorks ! Essex (zygosp. from Epping
Forest)! Cambridge! Gloucester f Middlesex ! Surrey"!
Kent !

WALES. Capel Curig, and near Dolbadarn Castle,
Carnarvonshire ! Bodorgan, Anglesey !
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SCOTLAND. Near Falls of Kirkaig, Sutherland ; near

Haughton, Alford, and Koynach Moor in Cromar,
Aberdeen (Ru;/ n<l ///x.sv//). Orkneys! Shetland s !

IRELAND. Galway ! Wicklow ! Antrim (Rnlfr).

Down !

G<J
<>/I>'. Distribution. France. Germany. Galicia

in Austria. Hungary. Portugal. Norway. Sweden.
Poland. Greenland. China. Madagascar. Central

and E. Africa. United States. Patagonia.
The cells of Cl. lanceolatum are proportionately shorter

than those of Cl. armpit in, the outer margin is more convex,
and the extremities are more attenuated. The cell-wall is

always colourless and striations have not been observed on it.

Var. parvum West & G. S. West. (PL XVII, fig. 11.)

Closterium lanceolatum var. parvum West & G. S. West, Alg. S. England,
1897, p. 481.

Cells about half the size of those of the typical

form, but otherwise exactly similar.

Length 183 p ; breadth 21
p..

ENGLAND. - - Lindeth, Westmoreland ! Dorking,

Surrey !

Geogr. Distribution. Central Africa.

. Closterium Lunula (Midi.) Nitzsch.

(PL XVIII, figs. 8, 9.)

Vilris Lunula Miiller, 1784.

Mi'Mcria ? Lunula Leclerc, 1802.

Closterium Lunula (Mull.) Nitzsch, 1817
;

? Kiitz. Syn. Diat. 1834, p. 596,
t. 18, f. 80

; Menegh. Synops. Desm. 1840, p. 231
; Ealfs, Brit. Desm.

1.S48, p. 103, t. 27, f. 1
; Arch, in Pritch. Infus. 18(31, p. 747 ; Eeinsch.

Algenfl. Frank. 1867, p. 186; Eabenh. Flor. Europ. Algar. Ill, 18(58,

p. 127 ; Delp. Desm. subalp. 1877, p. 95, t. 16, f . 1-3
; Kirchn. Alg.

Schles. 1878, p. 138
; Wolle, Desm. U.S. 1884, p. 40, t. 50, f. 26 (figure

bad) ; Cooke, Brit. Desm. 1886, p. 19, t. 8, f . 4 ; Hansg. Prodr. Algenfl.
Bohm. 1888, p. 179

;
De Toni, Syll. Alg. 1889, p. 831

; West, Alg. aq.
clulc. Lusitan. 1892, p. 1498 ; Eoy & Biss. Scott. Desm. 1894, p. 246

;

Nordst. Index Desm. 1896, p. 160; West & G. S. West, Alg. S.

England, 1897, p. 481; Alga-fl. Yorks. 1900, p. 52; Alg. N. Ireland,
1902, p. 23.

Cl. Jjiniiilo a. ti/i>ii'inn Klebs, Desm. Ostpreuss. 1879, p. 6, t. 1, f. 1 I.

Arthrodia Lunula Kuntze, Eevis. gen. plant. 1891, p. 883.
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Cells large, stout, 6-7 times longer than their dia-

meter, almost straight, outer margin 4045 of arc,

inner margin generally straight and very slightly tumid

in the median part, gradually and gently narrowed to

the apices, which are slightly recurved and obtusely

rounded; cell-wall smooth and colourless ; chloroplasts
with about ten to twelve ridges and numerous scattered

pyrenoids; terminal vacuoles with a large cluster of

moving granules.

Zygospore globose and smooth.

Length 478-680 /A; breadth 76- 11 6
/x ;

breadth of

apices about 19-23 p.
ENGLAND. Cumberland! Westmoreland! W., N.,

and E. Yorks ! Lancashire! Cheshire (Ifulfs).

Leicester (li<nj). Norfolk (CWv). Warwick (Wills).

Surrey! (Ba'lfs). Sussex (R,tlfs). Kent! (Rolfs).
Hants! (Bennett). Devon! Cornwall ! (Ralfs).

WALES. General !

SCOTLAND. General ! (lfi.ii/
mid Bissett). General in

Outer Hebrides ! Orkneys !

IRELAND. - -

Donegal ! Mayo ! Galway ! Kerry !

Dublin and Wicklow (Archer). Down !

(ii'oqr. Distribution. France. Germany. Switzer-

land. Austria and Galicia. Hungary. Italy. Portu-

gal. Norway. Sweden. Denmark. Bornholm. N.

and S. Russia. Caucasus. Faeroes. Iceland. Nova
Zembla. Japan. India. Australia. New Zealand. W.
and E. Africa. United States. Mexico. W. Indies.

Brazil (var.). Ecuador. Paraguay. Uruguay. Patagonia,

This characteristic Desinid is not found in the situations in

which Cl. acrroxnnt, Cl. lanceolatum, and Cl. Ehrenbergii are

nl'U'ii abundant. It lias a decided preference for bogs and is

commonly found in association with Eremosphaera viridis.

Forma minor

Cl. Lunula forma, G. S. West, Alga-fl. Cambr. 1899, p. 111.

Smaller than the typical form, with a faintly straw-

coloured cell-wall.
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Length 375 /x ; breadth 58
/x.

ENGLAND. Sheep's Green, Cambridge !

Var. coloratum Klebs. (PI. XVIII, fig. 10.)

Gl. Lun\il b. coloratum Klebs, Dosm. Ostpreuss. 1879, p. 6,t. 1, f. 1 a,d,c;
De Toni, Syll. Alg. 1889, p. 832.

Cl. coloratum (Klebs) (lutw. Nonn. Alg. Nov. 1896, p. 38, t. 6, f. 1(3.

Cell-wall of a reddish-brown colour.

Length 633-640 ^ ; breadth 90-102 p.
ENGLAND. New Forest, Hants !

Geuyr. Distribution. Austria. Paraguay.
r

riiere is no just reason for regarding this form as a species
distinct from Cl. Lunula. The only distinction is the colour
of the cell-wall.

Var. biconvexum Schmidle. (PI. XVIII, fig. 11.)

Cl. Lunula var. biconvexum Schmidle, Beitr. alp. Alg. 1895, p. 10 (sep.),
t. 14, f. 18.

Cells about 5 times longer than their diameter, outer

margin 50-55 of arc, inner margin convex (about 30
of arc) ; cell-wall colourless.

Length 530-603 /u; breadth 11 0-1 26
/A.

ENGLAND. Bowness, Westmoreland !

<i<'oyr. Distribution. Austrian Tyrol. Caucasus.

Var. intermedium Gutw. (PL XVIII, fig. 12.)

Cl. Lunula var. intermedium Uutw. Nonn. Alg. Nov. 1896, p. 39, t. 6, f. 17 ;

West & G. S. West, Alga-fl. Yorks. 1900, p. 52.

Cells 5-6^ times longer than their diameter, outer

margin more convex (about 70 of arc), inner margin
prominently inflated in the median portion (sometimes
entirely convex), apices somewhat suddenly attenuated
and truncate.

Length 408-660 ^ ; breadth 71-140 p.
ENGLAND. Near Bowness, Westmoreland ! Bog two

miles S. of Clapham, W. Yorks !

. Distribution. Galicia in Austria.
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29. Closterium sigmoideum Lagerh. & Nordst.

(PL XIX, figs. 1, 2.)

Clnsterium sigmoideum Lagerh. & Nordst. in Wittr. & Nordst. Alg.
Exsic. 1893, no. 1138

; Nordst. Index Desm. 1890, p. 231
;
West & G. S.

West, Alga-fl. Yorks. 1900, p. 53.

Cells large, 7-8 times longer than their diameter,
almost straight in the front view, outer margin slightly
curved (about GO of arc), inner margin commonly
straight, gradually attenuated to the apices, which are

slightly recurved and obtusely rounded (rarely subtrun-

cate) ; when seen from the side the cells are sigmoid ;

cell-wall colourless and smooth
; chloroplasts with

8-12 pyrenoids in a somewhat irregular central

series ; terminal vacuoles with about twenty moving
granules.

Zygospore unknown.

Length 270-330 /x ; breadth 35-44 /x; breadth of

apices 6-7 /x.

ENGLAND. Eldwick, W. Yorks !

Geoyr. Distribution. Ecuador.

This is a well-marked species which we have only once
obtained. It occurred in abundance in a hou-^-y spring at

Eldwick along with the forma major. From the side (or
dorsal view) the cells possess a regular sio-moidal curvature
similar to that found normally in Pleurosigma.

It is nearest to Cl. Lunula but is smaller and not so robust,
and the apices although possessing the slight but characteristic
recurvature of the latter species, are narrower. The chloro-

plasts also differ greatly from those of 67. Lunula, possessing
a central series of large pyrenoids.

Forma major West & G. S. West. (PI. XIX, figs. :',-5.)

Cl. sigmoideum forma major West & G. S. West, Alga-fl. Yorks. 1900,
p. 53.

Cells larger than in the typical form, but otherwise
similar.

Length 482-552 /x; breadth 47-58 /x; breadth of

apices 10-11
/x.

ENGLAND. Eldwick, W. Yorks !
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This occurred with the typical form, V>ut was more
abundant.

3<>. Closterium Siliqua West & (I. S. West,

(PI. XIX, figs. 0-8.)

Closterium Hil'ujtm. West & G. S. West, Alt?. 8. England, IS'.iT, p. -1-so, t, li.

f. 1, 2.

Cells moderately largo, aJ)out 10 times longer than

their diameter, slightly curved, outer margin 30 35

of arc, inner margin very slightly concave, margins
almost parallel in the middle of the cell for about one-

third its length, gradually attenuated towards the

apices, which are narrow, subtruncate, and slightly
recurved ; cell-wall smooth and colourless

; chloroplasts
with about six ridges, and a single, somewhat irregular
series of 7 or 8 pyrenoids ; terminal vacuoles with only
one large, oblong, moving granule.

Zygospore unknown.

Length 217-250 /x,;
breadth 21-24 /x; breadth of

apices 4/z.

ENGLAND. Esher West-end Common, Surrey!
CL Siliqua is distinguished from Cl. Pritchardianum Arch.

by its much smaller size,, its much more tapering and narrower

extremities, as well as by its smooth and colourless membrane.
From CL littorale Gay ;

it differs in being a little longer, in

the absence of the slight ventral inflation, and in the blunter

and slightly recurved apices. It may also he compared with

Cl. subangulatum Grutw. from which it differs in the sub-

parallel median portion of the cells, in the absence of the

ventral inflation, in the more convex outer margin, as well as

in the recurved apices. From all the above, the living

examples art: distinguished by the terminal vacuoles possessing
but one oblong moving granule.

31. Closterium peracerosum Gray.

(PI. XIX, figs. 9-11.)

C'/'/.S/,'/-MM<I peracerosum G;iy, MUIIO^T. luc. C'mij. INN.)., p. 75, t. 2, f. 18 ;

!>< Toni, Syll. Altf. 1889, p. 825; West & G. S. West, Alga-fl. Yoi-ks.

1!)00, p. 53
; Alg-. N. Ireland, 1902, p. 23.

Arilu;i<liii i>i'rc<'i'<>!iii Kimtze, Eovis. g'en. plant. 1891, p. 88-4.
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Cells moderately large, aboul 12-14 times longer
than their diameter, slightly curved, outer margin
30-32 of arc, inner margin almost straight except
towards the poles where it is slightly concave, gradu-

ally attenuated towards the apices, which are acute

(or rarely acutely rounded) ; cell-wall smooth and

colourless; chloroplasts with about six ridges and a

central series of about four to six pyrenoids ;
terminal

vacuoles with several small moving granules.

Zygospore unknown.

Length ISO -30:',
p. ;

breadth 12-17'5/x.
ENGLAND. Hawclii'fe Common, W. Yorks ! Near

Senens, Cornwall !

IRELAND. Gortahork, Donegal !

<
<<'<></ r. ])ixlrilnitn>n. France. W. Africa.

This species should not, perhaps, be separated from (7.

Nti-iyoxiitii Brcb. It is distinguished from Brebisson's species

by its somewhat smaller size, its relative shortness, and its

apices, which are not incurved.

Var. elegans G. S. West. (PL XIX, figs. 12, 1:5.)

Cl. peracerosum var. elegoMs G. S. West, Alga-fl. Cambr. 1899, p. Ill,

t. 396, f. 1, 2.

Cells more graceful, more attenuated and curved

towards the apices, ventral margin slightly tumid in

the middle, apices narrow but obtuse; chloroplasts
with a series of 5-8 pyrenoids ; apical vacuoles sub-

terminal, with one or two moving granules.

Length 190-258 /A; breadth 14-1 5 p.

ENGLAND. Comberton and Sutton West Fen, Cam-

bridge !

32. Closterium littorale Gay.

(PL XIX, fig. 14.)

Closterium littorale Gay, Monogr. loc. Conj. 1884, p. 75, t. 2, f. 17
;

De Toni, Syll. Alg. 1889, p. 848
;
West & G.' S. West, Alg. S. England,

1897, p. 481 ; Alga-fl. Yorks. 1900, p. 53.

Arthrodia litto rails Kuntze, Eevis. gen. plant. 1891, p. 883.
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Cells of medium size, about 10 times longer than

their diameter, slightly curved, outer margin 35-40
of arc, inner margin a little concave, and slightly but

widely tumid in the middle, gradually attenuated to

the apices, which are obtusely rounded ;
cell-wall

smooth and colourless; chloroplast with eight ridges

and a central series of 4 or 5 pyrenoids; terminal

vaeuoles with a number of moving granules.

Zygospore unknown.

Length 1 50-220 /x ; breadth 17'5-22'5/u.

ENGLAND. Masham, near Rievaulx Abbey, and

Stokesley, N. Yorks ! Kingsbury Green, Middlesex!

Tremethick Moor, Cornwall !

(tnujr. Uixti-ilml'nni. France. Glalicia in Austria.

Central Africa (var.).

:>:>. Closterium tumidum Johnson.

(PI. XIX, figs. 15-18.)

Cluxti:niun ('"run Khrenb. var. /3 Ball's, lirit. Desm. 1848, p. 17(5, t. 3O,

f. 6 a-e
; Roy A: Hiss. Scott. Desm. 1894, p. 24-1.

Cl. Cornu b. forma tumidu- Rabeiih. Flor. Europ. Al^ar. Ill, ISDN, p. 137 ;

De Toni, Syll. Alg. 1889, p. S3I>.

Cl. Cornu Wille, Fevskv. Alg. Nov. Semlj. 1879, p. 59, t. 14, f. so. SI

(inclus. f. mnjin- AVille) ; Wille, Norges Ferskv. Al^. 1880, p. 57, t. 2,

I
1

. 38 ; West, Desin. Maine', 1888 ; Alg. N. Wales, 189O, p. 285.

Cl. linnidtuii Johnson, Rare Desm. U.S. II, 1895, p. 291, t, 239, f. 4;

Nordst. Index Desm. 1890, p. 2(i2
;
West \ G. S. West, Some Desm.

U.S. 189S, p. 2S4
; Alga-fl. Yorks. 1900, p. 53

; Chloropliy. Koh Chang,
1901, p. lb'0, t. 2, figs. 3, 4.

Cells rather small, 8-9 times longer than their

diameter, slightly curved, outer margin 28-58 u
of arc,

inner margin broadly tumid in the middle, faintly con-

cave towards the extremities, gradually attenuated

towards the apices, which are truncately rounded and

of somewhat variable width ; cell-wall smooth and

colourless ; chloroplasts with four or six ridges, and

l-o pyrenoids ;
terminal vaeuoles with only one mov-

ing granule.

/vgospore subrectangular, with retuse sides; angles

produced and truncately rounded; viewed from the

side, elliptical.
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Length .50-139 /*; breadth 77-1 /x ;
breadth of

apices 2'5-5'5/x; length of zygospore 34-37'5 /x ;

breadth of zygospore 20-30/1.
ENGLAND. Bowness, Westmoreland ! Xear Lindlt-v

Reservoir, Eldwick, and Ribblehead, W. Yorks !

WALES. Capel Cnrig, Carnarvonshire !

SCOTLAND. Near Alford, Aberdeen (//"// <.y IH.wtf).

(icixjr. I )/xtril/ti<>u. Norway. NovaZembla. Siani.

Celebes. Samoa. United States. Brazil. Paraguay.

Patagonia.
This species is distinguished from G'Z. Conut, Ehrenb. by the

shorter and broader cells, with a tumid ventral (or inner)

34. Closterium Cornu Ehrenb.

(PI. XX, figs. 1-5.)

Closterium Cornu Ehrenb. 1830; Entwick. Lebends. d. Infus. 1832, p. 67;
Infus. p. 94, t. 6, f. v ; Menegh. Synops. Desm. 1840, p. 233 ; Hass. Brit.

Freshw. Alg. 1845, p. 372, t. 88, f. 2; Kali's, Brit. Desm. 1848, p. 176,
t. 30, f. 6/, fj; Breb. Liste Desm. 1856, p. 154; Arch, in Pritch. Infus.

1861, p. 750; Eabenh. Flor. Europ. Algar. Ill, 186N, p. 137; Kirchn.

Alg. Schles. 1878, p. 140; ('nuke, Brit. Desm. 1886, p. 35, t. 12, f. 4 ;

Hansg. Prodr. Algenfl. Bohm. 1888, p. 181; Do Toni, Syll. Alg. issit,

p. 835
; West, Alg. aq. clulc. Lusitan. 1892, p. 1500; Eoy'A: Biss. Scott,

Desm. 1894, p. 244; Nordst. Index Desm. 1896, p. 82; West & G. S.

West, Alg. S. England, 1897, p. 482; Alga-fl. Yorks. 1900, p. 53 : Alg.
N. Ireland, 1902, p. 25, t, 2, f. 4, 5.

Cl. tame Kiitz. Syn. Diat, 1834, p. 595, t. 18, f. 7s (p).
Stauroceras Cornu Grun. Desm. u. Pediast. osterreich. Moore, 1858, p. 497.
Closterium pronum Breb. c Cornu Klebs, Desm. Ostpreuss. 1879, p 19, t 2,

f. 136.

Arthr<t<lit( Cornu Kunt/.e, llevis. gen. plant. 1891, p. 883.

Closterium Cornu var. S/IMKC/OV West & G. S. West, Chlorophy. Koh
Chang, 1901, p. 166, t, 2, figs. 6, 7.

Cells small, 1(3-20 times longer than their diameter,

slightly curved, outer margin 34-40 of arc, inner

margin slightly concave and usually straight in the
median part, margins parallel until near the extremities,
which are gradually attenuated

; apices narrow, rounded
or rounded-truncate ;

cell-wall smooth and colourless ;

chloroplasts with 3-5 pyrenoids ; terminal vacuoles
with one oblong moving granule.

Zygospore subquadrate or rectangular, sides straight,
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concave, or slightly convex, angles produced and sub-

mamillate.

Length 1 1 0-1 6-5
/u, ; breadth (Vo-8'8ft; breadth of

apices 1*6-3 /A ; diameter of zygosp. 23-30 /x.

EXULAXJ*. Cumberland! Westmoreland !

W. and N. Yorks ! Cheshire (-/'"//)
Leiceste

Essex! Warwick (IF///*). Middlesex! Surrey! Sussex

(/iW/s). Kent! Hants! (.So//). Devon (Bennett).
Cornwall ! (Marquand).
WALES. Near Dolbadarn Castle !

, Llyn Cwlyd !
,

Capel Curig !
((

'<>< >!,(;
fy TFv7/.s), and Pen-y-gwryd (R<>'/),

Carnarvonshire. Holyhead, Anglesey ! Dolgelly,
Merioneth (Ralfi).

SCOTLAND. General ! (Roy Risse.tt). Shetlands !

IRELAND. Donegal ! Mayo ! Galway ! Kerry !

Dublin and Wicklow (Archer). Antrim !

d'royr. Distribution. France. Germany. Austria

and Galicia. Hungary. Portugal. Norway. Sweden.
Denmark. N. and Central Russia. Poland. Faeroes

(form). Nova Zembla. Siam. Java. Samoa (var.).

Australia (var.). Central Africa. United States.

Brazil (var.).

This species has considerable resemblance to Cl. grad/c
Breb., with some forms of which it may easily he confounded.

It is, however, more regularly curved than CL grarilc and the

apices are more truncate. The zygospore is very different

from that of Cl. gracile, and conjugated specimens could not

be confused. It should also he compared with CL tuniidiun.

Balfs' statement that the cells are "
five to eight times

longer than broad" is erroneous.

35. Closterium abruptum West.

(PI. XX, figs. 6-10.)

Closterhim Hln-it^him West, Alg. Eng. Lake Distr. 1892, p. 719, t. 9, f . 1
;

Johns. Bare Desm. U.S. II, 1895, p. 291, t. 239, f. 5
;
West & G. S.

West, Some N. Amer. Desm. 189(5, p. 23(3, t. 13, f. 14, 15
; Nordst. Index

Desm. ]S9(i, p. 36; West & G. S. West, Alo-. S. England, 1897, p. 479;

Alga-fl. Yorks. 1900, p. 54
; Alg. N. Ireland, 1902, p. 22.

Cells small, about 10 times longer than their

diameter, slightly curved, outer margin about 55 of

arc, median portion of cells almost straight, more



curved towards the extremities, gradually but slightly
attenuated towards the apices, which are broad and

truncate; cell-wall smooth, colourless or straw-coloured ;

chloroplasts with about six ridges and containing a

central row of 4 or "> pyrenoids; terminal vacuoles \vii li

one large moving granule.

Zygospore globose and smooth.

Length 127-1 -30 /a; breadth 12-1-Vo/x; breadth of

apices 6-7 /x; diam. zygosp. 32 10
/A.

ENGLAND. Cumberland ! Westmoreland ! W. and

N. Yorks ! Lancashire ! Surrey ! Hants ! Devon !

Cornwall !

WALES.- -Y Foel Fras, Capel Curig, G-lyder Fach (at

2,000 ft.), Llyn-y-cwm-ffynon, and Llyn Gwynant,
Carnarvonshire !

SCOTLAND. Loch Minnoch, Kirkcudbright ! Loch

Macaterick, Ayr ! Near Lairg, Sutherland ! Achna-

sheen, Ross ! Moidart, Inverness ! Near Tarbert,
Harris and Balallan, Lewis, Outer Hebrides ! Hoy,
Orkneys ! Plankton of Loch Beosseter, Shetland* !

II.-ELAND. Near Glenties, Loughs Anna and Clogher,
and near Lough Magrath, Donegal ! Oughterard,
Galway ! Shores of Lough Neagh !

Gcof/r. ])ixtri1>nti<m. Germany (form). Austria and

Galicia. Central Africa (form). United States.

Brazil.

This is a well-marked species, some forms of which bear a

slio'lit resemblance to 67. tumid inn Johns., hut those are at

once distinguished by their stouter habit and broadly truuc;itc

apices.
In outward form Cl. abruptum resembles some of the small

forms of CL. intermedium llalfs, but can at once be distin-

guished by its smooth cell-wall.

Forma punctata West.

(.'I. a In- a i>t ti m fi>rm;i punctata West, Alg. Eng. Lake Distr. ls (

,)2, p. 719.

A form with the cell-wall irregularly punctate. In

other respects exactly similar to the type.
KM;I,AXI>. Bog near Cockley Beck, Lancashire!
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Var. brevius iwl. (PI. XX, figs. 11,12.)
Cl. abrupt am 1'orma '//vr/oj- West & G. S. West, New Brit. Freslnv. Alif.

1894, p. ;?, t. 1, f. I.

Cells shorter and more curved, outer margin 80-100D
of arc.

Length 60-1 07 /x; breadth 15-1 6
/A.

WALES. Ffestiniog, Merioneth !

Georjr. Distribution. Austrian Tyrol.
Turner has described a "var.cambricnm" of this species,

which lie says "
differs from the type in being- regularly

cni'ved, and in being
1

proportionately shorter and thicker."
His measurements are : Length 1 14-130 ^t; breadth 14-17^.
The specimens were from Llyn Paclarn, Carnarvonshire (ridr
Turn. Desm. Notes, 1893, p. 346). We think this variety
must be the same as var. breriitx, although Turner's specimens
were a little larger.

36. Closterium toxon West.

(PI. XX, figs. 13, 14.)

Closterium toxon West, Alg. W. Ireland, 1X92, p. 121, t. 19, f. 14
;
Nordst,

Index Desm. 1896, p. 255 ; West & G. S. West, Desm. Singapore, 1897,

p. 158
; Alga-fl. Yorks. 1900, p. 54

; Alg. N. Ireland, 1902, p. 25.

Cells narrow and linear, elongate, 25-30 times longer
than their diameter, straight for about two-thirds their

length, with subparallel margins, outer margin slightly
concave in the middle, towards the extremities gently
incurved and gradually attenuated, apices subtruncate;
cell-wall smooth and colourless

; cbloroplasts with a

number of small scattered pyrenoids ; terminal vacuoles
with two or three moving granules.

Zygospore unknown.

Length 220-300^; breadth 8'5-10/n; breadth of

apices 5*5-8
/A.

ENGLAND. Near Bowness, Westmoreland ! Pilmoor,
N. Yorks ! Skipwith Common, E. Yorks !

SCOTLAND. Sligacban in Skye, and Moidart, Inver-
ness ! Rbiconicb and Locb Inver, Sutherland ! Near
Callernisb and near Balallan, Lewis, Outer Hebrides !

Plankton of Loch Nan Eun, N. Uist, Outer Hebrides !

IRELAND. Loughs Anna and Sproule, Donegal !
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Ballynahineli, mid DerrycLire Lough, Oralway ! Tore
Mt. and Cromagloun, Kony ! Mourne Mis., Down !

i. Singapore. United States.

Tin's species is probably nearest to 01. f/racilr. Breb., but is

inucli stouter with broader apices, which are truncate. It

sometimes occurs in immense quanlity amongst the leaves of

fflricularia minor, or in the jelly surrounding the filaments

of Batrachospermum raijtun.

37. Closterium Balmacarense Turner.

(PI. XX, fig. 15.)

Closterium Balwrtrin-piise Turn. Dosm. Notes, 1893, p. 347; Roy & Biss.

Scott. Dcsm. 1894, p. 243, t. 4, f. 6
;
Norclst. Index Dosm. 1896, p. 56.

Cells of medium size, about 1 times longer than tlieir

diameter, slightly and regularly curved, outer margin
about 3 3 of arc (without apices), gradually attenuated,

apices dilated and rounded-truncate ;
cell-wall smooth

and colourless
; chloroplasts with eight distinct ridges ;

pyrenoids ?

Zygospore unknown.

Length 31 5-322 /A; breadth 20-21 p.; breadth of

apices 10
/A.

SCOTLAND. Balmacarra, Ross (A. IT. M7//.s).

Forma minor Turner. (PI. XX, fig. 10.)

Cl. Balmacarense $ minor Turn. Desm. Notes, 1893, p. 347 ; Eoy & Biss.

Scott. Desm. 1894, p. 244, t. 4, f. 7.

Smaller than the type ; chloroplasts with six ridges.

Length 2(><)/x; breadth 10 p; breadth of apices 12
/M.

SCOTLAND. Balmacarra, Ross (A. IT. Wills).

38. Closterium Scoticum Turner.

(PL XX, fig. 17.)

Closterium Krotintm Turn. Dcsm. Notes, 1S93, p. 347; Roy &. Biss. Soott.
Dcsm. 1894, p. 248, t. 4, f . 8

;
Nordst. Index Desm. 189G, p. 23O.

11
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Cells of medium size, narrow and elongate, 26-36
times longer than their diameter, straight or but

slightly curved, outer margin about oO of are, margins
almost parallel for about seven-eighths of the length,

slightly attenuated near the apices, which are capitate-

Irimcate; cell-wall smooth, colourless, yellow, or

reddish-brown; chloroplasts with a central row of

pyrenoids.

Zygospore unknown.

Length 200-489 /x; breadth 10-13/n; breadth of

apices 8'5-12*5 /z.

SCOTLAND. Balmacarra, Ross (A. IT. IT//

Var. fusiforme Turner. (PI. XX, fig. IS.)

Cl. Scot [cum var. fusiforme Turn. Desm. Notes, 18915, p. .47 ; Roy & Biss.

Scott. Desm. 1894, p. 2-K), t, 4, f. !).

Cells almost straight, decidedly fusiform.

Length 29o-4K>
/A ;

breadth 12' 5-1 o ^ ;
breadth of

apices 9-11 '-5
/JL.

SCOTLAND. Balmacarra, Ross (A. W. Wills).

89. Closterium pusillum Hantzsch.

Cl ixti'i-iinii pus'tlliim Hantzsch in Rabenh. Alg. Europ. LSMl, no. loos;
Rcinseh. Al^cnn. Frank. 1S(>7, p. IS"; Ealw-nh. Flor. Europ. Alg-ar. Ill,
isr.s, p. HT, ; I),. Tuni, Syll. Alg. ISSO. p. SL'O ; L'..y ^ liiss. Scott. Desm.
IS'.il., j>. IMS; Nordst. Index Desm. lsHi, p. :>]:;.

Cl. pusUlinii ;i. tumor Eacib. Nonn. Desm. Polon. lSS."j, p. (J'5.

Arthrodia jmalUu Knntx.c. ]{cvis. gen. plant. 1S<)1, p. SM4.

Cells very small, subcylindrical, 4-7-;} times longer
than their diameter, slightly curved, outer margin l<>

")0 of arc, inner margin slightly concave, very

gradually and gently attenuated to the apices, which
are obt usely or truncately rounded

; cell-wall smooth
and colourless; chloroplasts with about six ridges
and with one or two pyrenoids; terminal vacuoles

prominent, with one or two moving granules.
/ygo^pore quadrate.

Length 30-50
//. ; breadth 4-9 p.

SCOTLAND. Achnasheen, Ross; Anchterless, Long-
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side, Towie, near Alforcl, Birse, and Birsemore, Aber-

deen ;
Loch of Park, Clunie, Cainmie, Kincardine ;

Buchanty, Perth; near Tobermory in Mull, Argyll
(Ifolf cj" 7,W//).

(u'lHjr. Distribution.- Grerm&ny. Austria and Galicia.

Hungary. Sweden. Poland. W. Africa (var.). Brazil.

We- liiivo not seen the typical form of this species.

Var. major Racib. (PI. XX, fig. 19.)

Cl. i'itxi11in b. uni/or Racib. Norm. Desm. Polon. 1885, p. 03; De Toni,

Syll. Alg. ISM), p. <S20
; West & G. S. West, Alga-fl. Yorks. 190<>, ]. .",1,

CL jiiixillinii j8 m<ijf>r It<>y. & Hiss. Scott. Desm. 1S94, p. 21S.

Larger than the typical form ; terminal vacuoles

with four or five moving granules.

Length 8(3-100 p ;
breadth 13-10 /*.

ENGLAND. Cocket Moss, near Giggleswick, W.
Yorks ! Mickle Fell, N. Yorks !

SCOTLAND. Glen Callater, Corrie of Loch Kandor,
Aberdeen ;

at the "
Reeky Linn

"
on the Isla, Forfar

( >'<
o/jr. Distribution. Poland.

Var. monolithum Wittr. (PI. XX, figs. 20-24.)
CL pusillum var. monolithum Wittr. in Wittr. & Norclst. Alg. Exsic. issii,

no. 836; De Toni, Syll. Alg. 1889, p. 820; Nordst. Index Desm. is'iii,

p. 213
;
West & G. S. West, Notes Alg. Ill, 1903, p. 9 (sep.).

Cells less curved, frequently with a faint meditm
constriction ; terminal vacuoles with only one moving
granule.

Length 30-48 /A; breadth 9-10 p.

ENGLAND. - - Gurnard's Head, Cornwall, on damp
ground !

Geogr. Dis 1 1 -il> 1 1 1 ion. Austria.

40. Closterium monotaenium Arch.

Closteriurn monat;i<ntinn Arch, in Quart. Journ. Micr. Sci. 1876, p. 415

Cooke, Brit. Desm. 1880, p. 25; De Toni, Syll. Alg. 1889, p. 849; Nordst.
Index Desm. 1896, p. 175.

Arthrodia mon<:>i;rniu Kuiitze, Revis. gen. plant. 1891, p. 883.

Cells
"
small, comparatively stout, curvature slight,
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inflated in the middle, gradually tapering though still

thick towards the apices, which are blunt and rounded
;

membrane- smooth and colourless. Endochrome a

single longitudinal band, not plicated, each locellus

containing a single moving granule, forming a rounded

cavity in the plasma, at some distance from the

apex."
TIM-: LAND.- -Dublin and "Wicklow (Arrlirr).

The above is the only description ever published of this

('loxIm'iDii, ;m<l the size was not stated. We have not seen

any Desmid in the genus which could bo referred to it.

41. Closterium praelongum Breb.

(PI. XXI, figs. 1, 2.)

Closterium pr.rlongum Breb. Listo Desm. 1850,, p. 152, t. 2, f . 41 ;
Arch, in

Pritch. Infus. 1861, p. 717 ; Kabenh. Flor. Europ. Algar. Ill, 1S6S,

p. 130
; Cooko, Brit. Dcsm. 1886, p. 22, t. 10, f. 2

; Wolle, Freshw. Alg.
U.S. 1887, p. 24, t. 55, f. 15, 16; De Toni, Syll. Alg. 1889, p. 8W; Hoy &
Biss. Scott. Desm. 1S94, p. 247 ;

Nordst. Index Dosni. 1896, p. 205 ;
West

& G. S. West, Alg. S. England, 1897, p. 480
; Alga-fl. Yorks. 1900, p. 54.

Arthrodia prxlonga K/untze, Eevis. gen. plant. 1891, p. 884.

Cells of medium size, very elongate, 30-45 times

longer than their diameter, slightly curved, outer

margin about 25
C
-30 of arc, inner margin slightlvO O O /

concave, not tumid, gradually attenuated towards the

extremities which are a little recurved, apices obtuse

or rounded-truncate ; cell-wall smooth and colourless ;

chloroplasts with one series of 10 or 12 pyrenoids;
terminal vacuoles with many moving granules.

Zygospore unknown.

Length 530-840 ^; breadth 11-5-24 /x.

ENGLAND. Loughrigg, and near Bowness, West-
moreland ! Malham Tarn Bog and Boston Spa, AY.

Yorks! Riccall Common, E. Yorks! Near Chapel Wood,
S.E. Surrey !

WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Moss of Logie in Cromar, Aberdeen ;

Scolty Dam near Banchory, Kincardine (Hoy fyBissett}.
IRELAND. - - Near Leenane, Galway ! Dublin and

AYicklow (Archer).
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xjr. Distribution. France. Germany. Austria and

Galicia. Portugal. Poland. Bornholm. Siam. Central

Africa (var.). United States. Brazil. Patagonia.

This is OIK- of the rarest species of tlie genus,, and one of

the most elongate. It is characterised by the recurved apices
and its smooth cell-wall.

Forma brevior West. (PI. XXI, figs. 3-5.)

Cl. praelongum forma Nordst. Frcshw. Alg. N. Zeal. 1888, p. 08, t. 3,

f. 22-24.

Cl. i-n>l<>n<nu forma brevior West, Add. Alg. W. Yorks. II, 18!)1, p. 244;
West & G. S. West, New and Int. Freshw. Alg. 1890, p. 151

; Nordst.
Index Desm. 189(3, p. 205; West & G. S. West, Alg. S. England, 1897,

p. 480; G. S. West, Alga-fl. Canibr. 1899, p. Ill; West & G. S. West,
Alga-fl. Yorks. 1900, p. 54

; Alg. N. Ireland, 1902, p. 22.

Cells shorter, 14-22 times longer than the diameter.

Zygospore globose and smooth.

Length 198-320 /x; breadth 12-5-17 /A; diam.

zygosp. 40-46
[JL.

ENGLAND. W. and N. Yorks ! Cambridge ! Essex !

Middlesex (zygosp. from Ruislip Reservoir) ! Surrey !

SCOTLAND. Bressay, Shetlands !

IRELAND. Ram's Island and entrance of River

Ballanderry, Lough Neagh !

Geogr. Distribution. - -

Portugal. Sweden. New
Zealand.

This short form is more frequently met with than typical
Cl. wxlonfjum.

42. Closterium strigosum Breb.

(PI. XXI, figs. 6, 7.)

Closterium strigosum Breb. Liste Desm. 1850, p. 153, t. 2, f. 43
;
Arch, in

Pritch. Infus. 1801, p. 747; Kabcnli. Flor. Em-op. Algar. Ill, ISlis,

p. 130; Kirchn. Alg. Schles. 1878, p. 139; Wolle, Desm. U.S. ]ss|,

p. 42, t. 0, f. 13, 14, t. 53, f. 9, 10; De Toiii, Syll. Alg. 1889, p. M".) .

West, Alg. Eng. Lake Distr. 1S92, p. 720 ; Koy & Biss. Scott. Desm.
1894, p. 249

;
Nordst. Index Desm. 1890, p. 241.

'

Cl. strigosum a. typicum Klebs, Desm. Ostprenss, 1879, p. 8.

Arthrodia strigosa Kuntze, Eevis. gen. plant. 1891, p. 884.

Cells of moderate size, 16-20 times longer than
their diameter, slightly curved, median portion of

cell straight, towards the extremities incurved,
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gradually attenuated to the apices, which are somewhat
incurved and subacute; cell-wall smooth and colmirlc^ :

cliloroplasls with a central row of 7 or <S pyrenoids ;

terminal vacuoles with several moving grannies.

Zygospore ellipsoid and smooth.

Length ir>l<-:558 /x; breadth l-t-18'5
,x.

ENGLAND. - Scam lair, Westmoreland ! Rawcliffe

Common, W. Yorks ! Enbridge Lake, Hants (//"//)

SCOTLAND. Near Tain and Strathpeffer, Ross
; Brin,

Inverness
;

St. Fergus Canal, Mintlaw, Alford, White-

stt'ipes, Danestone, and near Spring-hill, Aberdeen;
Lochs of Park and Luingair, Kincardine (Roy fy

Biswft). Glen Shee, Perth \

IRELAND. Dublin and AVicklow (Arcln
}

r). Clough,
Antrim !

Gt'uf/i'. Distribution. France. Grermanv. Switzer-
v

land. Austria and Galicia. Hungary. Sweden. Poland.

N. Russia. Central and E. Africa. Brazil.

The nearest species to CL strigosum is (.'/. /n'raci'i-uxinii- (Jay,
and it is indeed a doubtful question whether the latter species
should not really be placed under the former. Cl. /nrmv/v/.v/o//
is somewhat smaller in size, is relatively shorter, and has not

the characteristic incurved apices of Cl. strigosum.
It seems very probable that various authors have confused

these two specie's of Closterium. The measurements ^iveii

by Ijiindell (l)esm. Suec. 1871, p. 7 (

J) of CL. strigosum, viz.

length 160-240
/<,

breadth 10-10 /t, lead one to suppose
1

I hat

very possibly he had Cl.peracerosumund.er observation at the

time. Similarly, the measurements given by Kichler (Mai.
llor. Miedz. iSUo, }). ")<S),

viz. length 145 ju,
breadth 11 ^, are

much smaller than the average for Cl. strigosum.
Wolle has described zyi^ospores which he believed to be of

this species, but as his figures ari' not j^'ood, and as he was
somewhat doubtful with regard to tlu i identification of his

specimens, the observation requires confirmation.

43. Closterium gracile Breb.

(PL XXI, figs. 8-12.)
Clostei-iinik '/i-'irilc Mivl). in Cheval. Des microscop. ct di- Icur USHL;V, 1'aris,

1839, p. 272; Kiilf.s, Brit. Dusni. 1848, p. 221 ; Itivl.. List,' LK-sni. 1856,

1>. I.")."), t. '2, f. 4-j ; Arch, hi Fritrli. Inl'iis. ISiil, p. 748; Kirchii. Aly.
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Schlcs. isys, p. i:;7; Wolle, Desm. U.S. 1884, p. 39, t. 0, f. 4, 5 ; Cook.-,

IJrit. D.-sni. 188t>, p. 22,1. 13, f. 8; Hans-;-. 1'r.Mlr. Al-riiil. Uuliiii. 1SSS,

p. 178; Do T..ni. Syll. Ali;-. ISM), p. 818; \i<>\- \ Hiss. Scott. Dcsm. 1894,

p. 244 ;
Nordst, Index Dc-siu. 1890, p. 132; West & <i. 8. West, Ncu

and Int. Freshw. Alg-. 1890, p. 151,1,4, f. 47; Al^. S. En-land, 181)7,

p. 54 ; Alu-a-ii. Y(irks. 11MK), p. 51
; Aly. N. Iruland, 1901', p. L'5

;
Frushw.

Alt;-. Cry Ion, 11)02, p. 138.

C'l. JHiici'l inn Ji';ilt's, forma gracillima-lxvissima Rabenh. Flur. Em-op.

Algar. Ill, 1808, p. 127.

C'l. ijracile forma ti'imixxhita Heimerl, JJosin. Alp. 1891, p. 591.

Arthrodia gracilis Kuntze, Kevis. vn. plant. 1891, p. 883.

Closti'rimii litnneticuni Lemm. Pliytoplanktoii siichsis. Tek-lic, 181)9, p. 28,

t. 2, f. 39-41
;
vide West & (Jr. S. West, Notes Aly. II, 19UU, p. 290.

Cells small, slender and linear, 28-40 times longer
than their diameter, almost straight for more than half

their length, margins parallel, gradually narrowed and

gracefully curved towards the apices, which are obtuse ;

cell- wall smooth and colourless ; choroplasts sometimes

suljuiidulate, with 5 to 7 pyrenoids ;
terminal vacuoles

with one to several moving granules.

Zygospore globose, angular-globose, or subquadrate
with rounded angles, smooth.

Length 130-190 /A; breadth o'4-6/x; breadth of

apices 1'2-2'4 /A; diam. zygosp. 20-25'7/x.
ENGLAND. Cumberland ! Westmoreland ! W., X.,

anclE. Yorks ! Lancashire! Cheshire (Ho //).
Essex!

Cambridge ! Oxford (zygosp. from near Goring) !

Middlesex ! Surrey ! Hants, (zygosp. from New
Forest)! Devon! Cornwall! (Marquand) ; zygosp.
from Penzance (Joshua).

WALES. Fairly general !

SCOTLAND. Ross !
,
Sutherland !

,
Inverness !

, Nairn,

Aberdeen (with zygosp.), Kincardine, Forfar !
,
Perth !

,

Argyll (Ho// fy Bissett). General in Outer Hebrides!

Orkneys ! Shetlands !

IRELAND. Donegal ! Mayo ! Galway ! Kerry !

Dublin and Wicklow (Archer). Antrim! Down!

Geot/r. lUxh-ilmlion. France. Germany. Austria

and Galicia. Hungary. Portugal. Norway. Sweden.

Denmark. N., Central, and S. Russia. Finland.

Faeroes. Iceland. Siberia. Greenland. Ceylon. Siam.

Sumatra. New Zealand. Australia. E. Africa.

United States. Brazil. Paraguay. Patagonia.
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Cl. (/ntrile is a widely distributed species and is often abun-
dant in collections from permanent bog's. It is undoubtedly
nearest to Cl. Cornu Elirenb.. from which it is distinguished' O
by its proportionately greater length, by the straighter
nu'dian part of the cell, by tlie incurved and narrower apices,
and by the form of the zygospore.
The curvature of Cl. gracile is very similar to that of ('/.

juncidum, but in no other respect do these species resemble
each other. They are in no way closely related.

The figures given by Brebisscm and by Cooke are very poor
representations of the species, and have led to considerable

confusion.

The zygospores of this species are somewhat variable.

They are seldom spherical, but are more often angular-globose
or even subquadrate with rounded angles.

Var. elongatum var. non. (PI. XXI, figs. 14-10.)

Cells very elongate, 85-95 times longer than their

diameter, apices obtusely rounded.

Length 270-300 /x; breadth 3-4
/u,.

SCOTLAND. Rhiconich, Sutherland !

It; ELAND. Cromagloun, Kerry ! Clough, Antrim !

Var. tenue (Lemm.) West & G. S. West. (PI. XXI,
fig. 13.)

Cl. limneticum Lemm. var. tenue Lemm. Phytoplankton silchsis. Teichc,
is<i!, p. 2S, t. 2, f. 42-44.

Cl. (jracilc var. tcnuc (Lemm.) West & G. S. West, Frcsliw. Alg. Ceylon,
1902, p. 138, t. 18, f. 22, 23

; Alg. N. Ireland, 1902, p. 25.

Cells smaller and somewhat thinner than in the

typical form.

Length 09-110 p ; breadth 2'5-3-r. p.

Scotland. Near Tarbert, Harris, and Balnllan,

Lewis, Outer Hebrides ! W. of Kirkwall, Orkneys!
Iri'hiiiiL Dungloe, Loughs Anna and Sproule, and

near Though Magrath, Donegal ! Slieve Donard, DOAVII !

(Icoi/r. Distribution. (iermany. Ceylon.
This variety is sometimes very abundant amongst Splint/inim

cuspidatum, intermingled with Netriuin, Dit/itii* and Staur-
(iKfntiii brachiatum. We have previously commented upon
the erroneous measurements given by Lemmermann.
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44. Closterium Lundellii Lagerli.

(PL XXI, fig. 17.)

Closterium gracile Lund. Desm. Suec. 1871, p. Mi. t. ">, f. 15.

Cl. Lundellii Lagerh. Bidr. Sverig. Algfl. 1883, p. 53; DC Toui, Syll. Alg.
1SS9, p. 818; Eoy & Bias. Scott. Desm. 1894, p. 240; Nordst. Index
Desm. 1890, p. 160.

Aftkrodia Lundellii Kuntze, Kevis. gen. plant. 1891, p. 883.

Vegetative cells exactly similar to those of (!. </i-<i<-Hr

Brub. Zygospore subquadrate with rounded angles,
each angle furnished with a long spine which fits into

the base of an empty semicell.

Length of zygospore without spines 28-30 p, breadth
22 p; length of spines 16-17*5 p.

ENGLAND. Enbridge Lake, Hants. (Roy).
WALES. Bettws-y-coed, Carnarvonshire (Roi/).

SCOTLAND. Loch Inver, Sutherland ; Fyvie, near

Alford, and S.AV. of Loch Kiiinord, Aberdeen (Rot/).

Geoijr. Distribution. Sweden.

Roy is the only observer who lias recorded this Desmid as

British, and he has never mentioned the occurrence of zyg'o-

spores. As the vegetative cells are indistinguishable from
those of Cl. gracile, these records must be regarded as doubt-
ful. We give a copy of LundelPs figure of the zygospore
(PI. XXI, fig. 17).

45. Closterium attenuatum Ehrenb.

(PI. XXII, figs. 1-3.)

Closterium attenuatum Ehrenb. Infus. 1838, p. 94, t. 6, f. iv
; Menegh.

Synops. Desm. 1840, p. 233
; Kali's, Brit. Desm. 1848, p. 169, t. 29, f. 5

(char, amend.) ; Arch, in Pritch. Infus. 1801, p. 749, t. 3, f. 43 ; Kabenh.
Flor. Europ. Algar. Ill, 18(38, p. 130 ; Kirchn. Alg. Schles. 1878, p. 138

;

Wolle, Desm. U.S. 1884, p. 41, t. 8, f . 5
; Cooke, Brit. Desm. 188(3, p. 32,

t. 14, f. 1 (figure very bad) ; De Toni, Syll. Alg. 1889, p. Mi9 : Liitkrm.
Desm. Attersees, 1893, p. 542

; Eoy & Biss. Scott. Desm. 1894, p. 24ii
;

Nordst. Index Desm. 189G, p. 54; West & G. S. West, Alg. S. England,
1897, p. 482; Alga-fl. Yorks. 1900, p. 55; Alg. N. Ireland, 1902, p. 24.

Cl. candianum Delp. Desm. subalp. 1877, p. 104, t. 17, f. 7-10. [Cl.
attenuatum Ralfs, btit not Ehrenb., according to Delponte.]

Arthrodia attenuata Kuutze, Kevis. gen. plant. 1891, p. 883.

A. candiana Kuntze, 1. c.

Cells large, 11-14 times longer than their diameter,

slightly curved, outer margin about 45 of arc, inner
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margin not tumid, gradually attenuated towards each

extremity, near the apices rather suddenly nan-owed
into tin obtuse cone; cell-wall delicately striated, from

17-24 striae visible across the cell, brown or reddish-

brown in colour
; chloroplasts obscurely ridged, with

6 or 7 pyrenoids in a central series
;
terminal vacuoles

with a large number (about 20) of moving granules.

Zygospore unknown.

Length 432-528 /x; breadth 35-45
/x.

ENGLAND. Cumberland ! Westmoreland! (Ralfs).
Lancashire! N. Yorks ! Essex! Warwick (Will*).

Surrey ! (Rulfs). Sussex (Ihtlfs). Kent (Ralfs).
Hants! (Roy). Cornwall! (Rolfs).

WALES. Capel Curig, Carnarvonshire ! (Cooke

Wills).
SCOTLAND. Widely distributed ! (Roy fy Bix*<'tt).

IRELAND. Donegal! Mayo! Galway! Kerry!
Dublin and Wicklow (Ardtc'i). Antrim !

Geor/r. Distribution. France. Germany. Austria

and Gralicia. Italy. Norway. S \veden. Denmark.
Bornholm. N. Russia. Ceylon. United States. Brazil

e/

(var.).

The apices of this species are very incorrectly depicted by
both Ralfs and Cooke, the apical attenuation being greatly

exaggerated. There are also more striations on the cell-wall

than are indicated by Ralfs.

The Desniid which Ralfs and all subsequent authors have
referred to "Cl. attenuatum" appears to be somewhat different

from the original Cl. attenuation Uhrenb.
;
hence Delponte's

name "
Cl. candianum." Uut since Ehrenberg's species has

never been identified with anything else, it would only create

confusion to upset the present unanimous interpretation
accorded to the name CL attenuatum.

40. Closterium turgidum Ehrenb.

(PI. XXII, figs. 4, 5.)

Closterium tunji<lnm Ehrenb. Infus. 18.38, p. 95, t. (J, f. vii ; Mencgh.
Syiiops. Dcsni. 1S40, p. 2:34; Hass. Brit. Freshw. Altf. 18-45, p. 371, t, 87,
t. 3 : Kali's, Brit. Dosin. 1848, p. 165, t, 27, f. 3

;
Airh. in Pritcli. Infus.

18(il, p. 747, t. 3, f. 40
;
Kabenh. Flor. Europ. Al-ar. Ill, 1868, p. 12!) ;

Kirclm. Alg. Schcs. 1878, p. 138
; Wolle, Dosni. U.S. 1884, p. 44, t. 6,



I'LOSTKKII M. 1 71

f. 15; Cooke, Brit, Dosni. ISM;, p. i'i, t, 9, t. :>,
; Hansg. Proclr. Alt-vull.

Bohiii. isss, p . isu: (*,. Tom, Svll. Alg. L889, p. 827 ; West, Alg. Eng.
Lake Distr ism', p. 7i'(; K,..y &Biss. So .11. !),.sni. isiti. ],.

i'i
1

.) ; Nordst
Imlux Dcsrn. ISiHi, p. L'SM ; \\Yst \ <i. S. West, Alg. S. Kn-land, 1S!)7,

p. IMt; Al-a-fl. York.s. UHHJ, p. 5ii ; A1-. N. Ireland., 1902, p! 1'2.

Arthrui.Ha tunjida Kuutzo, iievis. gun. plant. 18U1, p. 8.S4.

Cells large, moderately curved, 11-12 times lon^t-p
llian their diameter, outer margin about -jO of arc,
inner margin not tumid, gradually attenuated towards
the extremities, which are distinctly recurved, apices
subtruncate; cell- wall finely striated, from oO-35
stria? visible across the cell, yellowish-brown or reddish-
brown in colour

; chloroplasts with about eight ridges
and a central series of 7 or 8 pyrenoids ;

terminal
vacuoles with many moving granules.

Zygospore unknown.

Length 650-791 /A; breadth 58-7-5 /x; breadth of

apices 12-15/x.
ENGLAND. Cumberland ! Westmoreland ! Lanca-

shire ! N. Yorks! Cheshire (Ita //*). Essex! Surrey!
( K.'lfs). Sussex (Raffs). Kent ! (Rolfs)'. Hants ! (Ralfs).
Cornwall ! (Ralf*).

WALES. Capel Curig ! (Cuofo- $ inV/.v), Cllyder
Fawr (Roy), and Snowdon !

, Carnarvonshire. Dolgelly,
Merioneth ! Lynn Coron, Anglesey !

SCOTLAND. Sutherland !
, Ross, Inverness !

, Aber-
deen, Kincardine, Forfar, Perth, Dumbarton, Argyll,
Bute, Fife (Hoy $ Bissdt).

IRELAND. Near Glenties, Donegal ! Loughs Aunierin
and Creggan, Galway ! Near Sugar-loaf Mt., Castle-

town, and Adrigole, Kerry ! Dublin and Wicklow

(Archer).

Gcof/i: Distribution. France. Germany. Austria
and Galicia. Hungary. Italy. Norway. Sweden.
Bornholm. S. Russia. Poland. Siberia. Japan (var.).
W. Africa. United States. W. Indies. Brazil. Ecuador.

Paraguay.
This is one of the largest and most characteristic species

of the genus. It is by no means common. Cl. Inn/ i<hun
Elirenh. subs]), (/iijuiifi'inn Nordst., a native of Brazil, is the

largest known Desmidj reaching
1 a length of over l,oUU /j.
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47. Closterium Pritchardianum Arch.

(PL XXII, figs. G-14.)

Closterium Pritchardianum Arch. Descript. new Cosm., etc. 1862, p. 250,

t. 12, f. 25-27 ;
Eabenh. Flor. Europ. Algar. Ill, 1808, p. 129

; Cooke,
Brit. Desm. 1886, p. 22, t. 10, f. 1, t. 15, f. 7 ; Do Toni, Syll. Alg. 1889,

p. 830
; Roy & Biss. Scott. Desm. 1894, p. 247 ;

Nordst. Index Desm.

1896, p. 206 ; West & G. S. West, Alg. S. England, 1897, p. 480
;
G. S.

West, Alga-fl. Cambr. 1899, p. Ill
;
West & G. S. West, Alga-fl. Yorks.

1900, p. 56; Alg. N. Ireland, 1902, p. 22.

Cl. pronum Breb. forma C. Pritchardianum Eeinsch, Algcnfl. Frank. 1867,

p. 188.

Arthrodia Pritchardianum Kuntze, Revis. gen. plant. 1891, p. 884.

Closicrium turgidum Ehreiib. var. dccoratum West, Alg. Eng. Lake Distr.

1892, p. 720.

Cells large, very slightly curved, 12-17 times longer
than their diameter, outer margin about 24 of arc,

inner margin straight or very slightly concave, not

tumid, gradually attenuated towards the apices, which

are slightly recurved, narrow, and truncate
;
cell-wall

finely striated, 35-40 striae visible across the cell, striae

composed of fine punctae, of a yellowish colour, fre-

quently becoming reddish-brown ; chloroplasts with

six to eight ridges, and a central series of 7 or 8

pyrenoids ;
terminal vacuoles with many moving

granules.

Zygospore globose, subglobose, or ovoid, smooth.

Length 350-590
//, ;

breadth 80-4(3
/x ;

breadth of

apices 7-8 ^ ;
cliam. zygosp. 83-108 p.

ENGLAND. Near Bowness, Westmoreland ! Crims-

worth Dean, W. Yorks ! Market Weighton, E. Yorks !

Sheep's Green, Cambridge ! Sutton Park, Warwick

(Wills). Mill-pond, E. of Chapel Wood, S.E. Surrey !

Tremethick Moor, Cornwall (with zygosp.)
!

SCOTLAND. Ross, Aberdeen, Kincardine, Forfar,

Perth, Stirling (Roij cj- Itiwtt). Inverness ! Orkneys f

IRELAND. Gweedore and Lough Akibbon, Donegal !

Howth, Dublin (Airher).

dcntjr. Distribution. France. Germany. Austria

and Galicia. Italy. Norway. Sweden. N. Russia.

China. Brazil. Argentina.
The cell-wall of CL Pritchardianum is of a yellowisli-brown
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or golden-brown colour, and is very finely striated. Tlirsr

striations arc imt infrequently subspiral in their arrangement,
and when examined carefully they arc seen to consist of a

series of fine punct:i>. Towards the apices the punctiu are

often no longer arranged in lines, but become irregularly
scattered.

The species is distinguished from CJ. fnr</i<linii by its some-

what smaller size, its relatively greater length and slighter

curvature, and by its much narrower, truncate apices. The
cell-wall is also rather more finely striated and the stria?

consist of punctae.
Liitkemiiller has found specimens of this species with a

length of 720 /j,
and a Brazilian form (f. maxima Nordst.)

reaches a length of 680
//
and a breadth of 65

/u.

Cl.Pritchardinnumvar. minus West (Alg. W. Ireland, 1802,

p. 121, t. 19, f. 13) does not belong to Cl. Pritchardianum.

We have only seen one specimen of it, and until we obtain

further information with regard to it, it must be left in

abeyance as a form to be inquired into.

48. Closterium pronum Breb.

(PL XXIII, figs. 1-3.)

Closterium pronum Breb. Liste Desm. 1856, p. 157, t. 2, f. 42 ; Arch, in

Pritch. Infus. 1861, p. 750; Rabenh. Flor. Europ. Algar. Ill, 1SOS, p.

130
; Lmnd. Dosm. Suec. 1871, p. 81

;
De Toni, Syll. Alg. 1889, p. 852

;

West, Alg. W. Ireland, 1892, p. 125 ; Roy & Biss. Scott. Desm. 1894,

p. 247 ; Nordst. Index Desm. 1896, p. 200
;
West & G. S. West, Alg. S.

England, 1897, p. 482
;
G. S. West, Alga-fl. Cambr. 1899, p. 113 ; West

& G. S. West, Alga-fl. Yorks. 1900, p. 50
; Alg. N. Ireland, 1902, p. 25

;

Scott. Freshw. Plankton, I, 1903, p. 525.

Cl. Lima Ltind. Desm. Suec. 1871, p. 82.

Cl. pronum a. typicum Klebs, Desm. Ostpreuss. 1879, p. 19, t. 2, f. 12 a.

Arthrodia prona Kuntze, Revis. gen. plant. 1891, p. 884.

Cells narrow and very elongated, 40-50 times longer
than their diameter, straight or very slightly curved,
outer margin not more than 10 15 of arc, very gradu-

ally attenuated to the apices, which are long and pointed
although the extreme end of the cell is rounded ; cell-O
wall smooth and colourless [but, according to Brebisson,

yellow-brown and finely striated] ; chloroplasts

obscurely ridged, with a row of 8 to 10 pyrenoids ;

terminal vacuoles some distance removed from the

apices and occupying all the apical parts of the cell,

containing from two to six moving granules.
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Zygospore unknown.

Length 313-423
/x,; breadth 57-9 /*.

ENGLAND. W., K, and E. Yorks ! Cambridge !

Kssex! Surrey! Hants! (7/o//)- Cornwall I (Marquand).
WALES. G-iyder Facli (at' 2,200ft,), Carnarvonshire!
SCOTLAND. Loch Hempriggs, Caithness; nearTnin,

Ross, Scotston Moor, Aberdeen (Uoij $ 7//x.sv//). Glen
Slice, Perth ! Rhiconich, Sutherland ! Near Tarbert,
Harris, Outer Hebrides !

Ii.'MLAND. Near Gweedore, River above Crolley
Bridge, and Lough Anna, Donegal ! Near Westport,
Mayo ! Near Leenane, Oughterard, Clifden, and

Ballynahinch, Galway ! Dublin and Wicklow (ylvr// />).

Gent/r. Distribution. France. Germany. Austria
and Galicia. Sweden. Denmark. N. Russia. Green-
land. Japan. Java (form). Australia. Central and
E. Africa. United States. Guiana. Patagonia.

r~>

The Closterium pronum o recent authors does not strictly
agree with the Clo*t<'rinm described by Brebisson under I hat
name. Brebisson described the cell-wall as being yellowish
or pale-brown and very delicately striated, but these striations
have not since been detected. We have never yet seen a

specimen in which there was the slightest trace of striation
or even colouration of the cell-wall. The breadth given by
Brehisson (12-10 ju) is also much greater than the breadth
of any specimen we have seen.

It is not an uncommon species in large bodies of water,
such as at the margins of lakes, etc., and it is also a con-
stituent of the fresh-water plankton.
The terminal vacuoles are very long, and the moving

granules can wander along for some distance.

49. Closterium aciculare Tuffen West.

(PI. XXVT, figs. 18, 19.)

Closterium aciculare Tuffen West, Eem. Diat. Desm. I860, p. 15:1, t. 7,
f. 16; Arch, in Quart. Journ. Micr. Sci. 1866, p. 181- Cooke *Brit!
Desm. 1886, p. 36, t. 15, f. 1

;
Do Toni, Syll. Alsy. 1889, p. 837; Koy &

Biss. Scott. Desm. 1894, p. 243
; Norclst. Index Desm. 1896, p. 38.

Arthrinl!,!. urii-nlitris Kuiitze, Eevis. gen. plant. 1891, p. 883.
Cl. grar'ih' llrrli. forma <tr,i,:Ulima West, Ala:. W- Ireland, 1892, p. 122

t. 19, f. 15,
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Cells very narrow and greatly elongated, 85-95 times

longer than their diameter, almost straight for above
r^ o

half their length, very gradually and almost im-

perceptibly attenuated from the middle to the apices,
which are slightly incurved, acute or acutely rounded,
and very narrow ; cell-wall smooth and colourless

;

chloroplasts with from 6 to 8 pyrenoids ; terminal

vacuoles very long and containing one (or two) moving
granules.O

Zygospore unknown.

Length 440-590
/x, ;

breadth 5-7 ^.
ENGLAND. Northumberland (Tiiffrn \Vcst). York-

shire (Cookr). Crosby Warren, Lincolnshire ! (Fotrln-}.
Leicester (-??#//). Devon (7>V;///r/7).

SCOTLAND. Near Tain, Ross
; Dinnet Moss, Aber-

deen (Roil $' 7//W'//). Kirkwall, Orkneys!
I[;KI,A\I). Arderry Lough, Galway ! Dublin and

AYicklow (Airlirr").

i'. Distribution. Italy. Faeroes.

Var. subpronum >/<>!>. (PI. XXIII, figs. 4, 5.)

Closterium subpronum West, New Brit. Freshw. Alo-. 1894, p. 3, t. 1, f. 3
;

G. S. West, Alga-fl. Cambr. 1899, p. 113; West & G. S. West, Alya-H.
Yurks. 19LKJ, p. 5(i

; Alg-. N. Ireland, 1902, p. 25, t. 2, f. 1, 2.

Cells commonly more elongate than in the type,

straight, very slightly curved, or sigmoid, 85-1-14

times longer than their diameter, median portion of the

cell with subparallel margins, then gradually attenuated
to the apices, which are very narrow, much drawn out
with parallel margins, and obtuse at the extremity ;

chloroplasts only extending half way from the middle
to the extremity of the cell ; one moving granule in the
terminal vacuole.

Length 392-716
ju,;

breadth 3- 7-5'2 /*; breadth of

apices 1'G
//,.

ENGLAND. Malham Tarn, AY. Yorks ! Pilmoor, N.
Yorks ! Sandholme, E. Yorks ! AYicken Fen, Cam-
bridge !
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SCOTLAND. Plankton of Loch Fadasfhoda, Lewis,o
Outer Hebrides! Plankton of Loch Asta, Shetland* !

II.-KLAMI. Plankton of Lough Neagh !

di'mjr. Distribution.- -QermBxiy. New Zealand

(form).

This variety is sometimes frequent in the freshwater

plankton and is the longest known Desmid in proportion to

its breadth.

Borgeson & Ostenfeld (Phytoplankton Faeroes, 1903,

p. 620) state that Cl. nul>i>rmium must be placed as a synonym
of 67. arictthur. The C!<)*teria recorded b}

T these authors

from the Faeroes are most probably forms of CL aciculare,
but we doubt if either of them have observed any examples
of CL *itl>]>}-t>ninn. We have ourselves here placed CL xitl>-

jirniiiDH as a variety of Cl. aciciilnrt".^ we think its characters

do not warrant its complete separation.
The var. siibproniim differs from typical CL ncicnlarc in

two important points, (1) the median portion of the cell is

cylindrical, and (2) the apices are much more produced, being
of a uniform thickness with parallel margins, and obtuse,

although very narrow at the extremity. The extremities of

the cell are produced into long colourless processes such as

those found in CL ftrtamtm ; and the apical vacuoles, although

containing only one moving granule, are of great length and
contained within the base of t>hese processes.

"67. finl>jiriiiiiiiii
var. Ific-nxfir'' Lcmm. (Plnnktonalgen,

1899, p. 344, t. 1, f. 13, 14) should be relegated to this variety,

although the dimensions are a little larger, length 500-800/1 ;

breadth 6-8^.

50. Closterium Ceratium Perty.

(PI. XXIII, figs. 6-8.)

Closterium Ceratium Forty, Kloinst. Lebonsf. 1852, p. 200, t. 10, f. 21;
IlalM-nh. Flor. Eiu-op. Al^ar. Ill, 1808, p. 138; Do Toni, Syll. Alg. 1SS9,

1>. s:',7; Liitkom. Desm. Attersees, 189,3, p. 543; Roy & Biss. Scott,

Dosm. 1S5)-!., p. 244
;
Nordst. Index Desm. 1890, p. 72 ; Wost & G. S.

West, Alffa-fl. Yorks. 1900, p. 56 ; Alg. N. Ireland, 1902, p. 36.

Arthrodia Ceratium Kuntze, Eevis. gen. plant. 1891, p. 883.

Cells small, 20-40 times longer than their diameter,

straight, slightly curved, or sigmoid, gradually attenu-

ated from the middle to the extremities, apices drawn
out into very acute, needle-like points ; cell-wall smooth
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and colourless
; chloroplasts with four or five pyre-

noids; terminal vacuoles remote from the apex, \\illi

one moving grannie.O O

Zygospore globose and smooth.

Length L10-260/x; breadth <'-<>:> p.
E\(.M,\\I. Helvollyn, Westmoreland ! Mickle Fell,

X. Yorks! Delamere, Cheshire (.Ro?/). Wimbledonand
Esher Commons, Surrey ! Enbridgr Lake, Hants (L'<>//).

SCOTLAND. General but scarce; zygospores from
Seotston Moor and Sle\vdrnm, Aberdeen (ti<n/ <j*

Bissett).

[BELAND. Plankton of Lough Neagh !

(ii'injf. Distribution. France. Germany. Switzer-
land. Austria and dlalicia. Sweden.

We always find the apices of this species to be drawn out
into fine, almost bristle-like points. They are, in fact, the

sharpest apices met with in the whole of the genus. lialten-

lioi-st also describes the apices as "
aciit issimis, liyalinis," but

continental observers have recorded under the name "
01.

Ceratium," specimens with relatively obtuse extremities.
Ft is nearest to 01. -print inn P>reh., from which it is distin-

guished by its relative shortness, by the variable curvature
of the cell, and by the much sharper and more produced
apices.

51. Closterium acutum (Lyngb.) Breb.

(PL XXIII, figs. 9-14.)
Erliinella acuta Lyn^byc, 1819.
FriixtuJiii uriitn Kiitz. Syn. Diat. 1S34, p. 537.
Closterium (.'ii?i-i-lnuim Kiitz. Phyc. ^cnn. 1845, p. 130.
Closteriuin m-ntum Bveh. in Rail's' Jlrit, Dosin. 1848, p. 177, t. 30, f. 5,

t. 34, f. 5 a, b, tl-f; Do Bary, Conj. 185,8, p. 41, t. 5, f. 13; Eabenh.
Flor. Europ. Algar. Ill, ISlis, p. 137 ; Kirchn. Alg. Schles. 1878, p. 140
Wolle, Dosni. U.S. 1884, p. 44, t. 7, f. 11, 12; Cooke, Brit. Desiu. Jssii.

p. 35, t. 14, f. 5; Do Toni, Syll. Alg. 1889, p. 836; West, Alif. W.
Ireland, 1892, p. 125; Al#. Eng. Lake Distr. 1892, p. 720; Koy & Biss.
Scott. Desiu. 1894, p. 243

;
Nordst. Index Desui. 1896, p. 39

;
West &

G. S. West, Alo-. S. England, 1897, p. 482; G. S. West, Als?a-fl. Cam In-

1899, p. 113
;
West &. G. S. West, Alga-fl. Yorks. 1900, p.' 56

; Alg. N.
Ireland 1902, p. 25.

Stauroceras m-tita Grun. Desm. IT. Podiast. osterreich. Moore, 1858, p. 1!)7.

Closterium pronum Breb. b. acutum Klebs, Desm. Ostpreuss. 1879, p 19
t. 2, f . 12 b, 13 c.

Arthrodia acuta Kuntze, Eevis. gen. plant. 1891, p. 883.

Cells small, 20-33 (rarely 15) times longer than

12



17$ m.MTISIT DKSMlDIACI'.l'.

their diameter, moderately and regularly curved, outer

margin 4-Y -('() of arc, inner margin not tumid, gradu-

ally attenuated to the apices, which are acute; cell-

wall smootli and colourless; chloroplasts \vitli four or

live small pyrenoids in a central series; terminal

vacuoles with several small moving granules.

Zvgospore oblong-rectangular, sides concave or

slightly convex, ends concave, angles produced into

iiiamillate or conical projections ;
from the side 1 vie\v

the zygospore is elliptical.

Length 132-146 /x; breadth 3'8-6/x; length of

/vgospore 23-40 /x ;
breadth of zygospore 12-'27/u.

ENGLAND. Cumberland ! Westmoreland ! (Bissett).

W. (with zygosp.), N., and E. Yorks ! Lancashire !

(lull/*). Essex! Oxford (with zygosp.) ! Cam-

bridge! Warwick (117/7*). Middlesex! Surrev !

Sussex
( K.ilJ's). Hants! (7,V//^//). Cornwall! (Rolfs).

WALES. General !

SCOTLAND.- Common!; zygosp. from Aberdeen and

Kincardine (//"// tj' 7//'x.s-r/7).
Harris and Lewis, Outer

Hebrides ! Shetlands!
I i.'i'LAND. General! Also in plankton of Lough

Xeagh !

Geogr. l)ixti'il>nti<n>. France. Germany. Switzer-

land. Austria and Galicia. Hungary. Norway.
Sweden. Denmark. N. and S. Russia. Faeroes.

Nova. Zembla. Spitzbergen. Greenland. Central

China. India. Siam. Sumatra. Java. Australia.

New Zealand. E. Africa. United States.

This is one of the most abundant of the sni.-dl SJKMMCS of

Clofiterium, ;md with tlu^ exception of ('I. parvulum is the (me

most ol'ton met with in the conjugated state.

Var. Linea (Forty) West & G. S. West. (Fl. XXI 1 1,

fig. 15.)

)) Linea Forty, Ivloinst. Lobensf. 1S52, p. 20(i, t. 1(5. f. 20; Arch.

in <,)u;iH, .Toiirn. Mi'cr. Sri. ISfili, ]>. 71 ; Ifnlicnl]. Plor. Euro]). Al.t-ar. III.

isiis. ]>.
i:',.) : |)r

r

|',ni, Syll. A]--. ISS'.I, p. S5 I ; West, Al\ \V. In'land.

IS'.iL', p. 125; Eoy ^ Hiss. Scott. I>.-SIM. 1S'.K ]>.
2l'i ; Nordst. In. lex

Desm. ism;, ](
. ir.s

; \v,. s l X G. S. West, Al-j. S. Kn^l.-ui.l, is.)7, p. !
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Cl. proninn Bn'b. <1. Linen Klehs, Dosni. Oslpn-uss. 1S70, p. 19, t. 2, f. II //.

.1 //// /MI//H Li lift FCinit/i', LVvis. L;VH. plnnt. 1891, p. Ss:;.

r/fis/.T/Kui iii-ii/inn (Lynn'b. ) I>rrb. v;ir. Liin'n (I'ertv) West A. <!. S. West,

,\|..;.-i-H. Vovks. I'.tilO, p. 57 ; Al\ N. Ireland, 1.902, p. 25.

Cells straight, or almost straight, sometimes a little

curved at the apices which are acute ; chloroplasts with

two to four small pyrenoids ;
terminal vacuoles fre-

quently occupying* one-third the length of the cell and

containing from one to eight small moving granules.

Zvgospore similar to that of the type.

Length 13-M(.>3/u; breadth 3'8-5/u; length of

zygospore 31-41 '5/u,; breadth of zygosp. 13-10/x.
ENGLAND. -Westmoreland ! W. and N. Yorks!

Cheshire (ft"//). Leicester (Roy). Essex! Surrey!
Kent! Hants (Bennett). Cornwall! (Marquand).
WALES. Bog above Capel Curig lakes, and Glyder

Fach, Carnarvonshire !

Sc'oTLAXD. General, with zygosp. (7?o// cj* ///x.sv//).

General in Outer Hebrides !

In KI,AND. More or less general !

fi'i'ut/r. Distribution. France. Germany. Switzer-

land. Austria and Galicia. Norway. Sweden. Japan.
Guiana.

Cl. .LtHfa must he regarded as merely a variety of Cl.

ficiifinii as it only differs from that species in its somewhat

straighter cells. The zygospores of the two are exactly
similar.

Liitkemiiller gives "length 72-1 10ji; hreatlth 8/1" for Cl.

Lini'a, hut we have never observed any British specimens so

small as this.

-V.2. Closterium subulatum (KiH/.) l^reb.

(PI. XXIII, figs. 10-19.)

Frustulia sululata Kiit/. Syn. Diat. 1834, p. 538, t. 13, f. 1.

Closterium subulatum (Kiitz.) Ihvl). in Chcvul. Des uiicroscop. et leur

usuge, Paris, 1S39, p. 272; Cooke, Tirit. Desm. 18S6, p. 3(i, t. 15, f. 4;
West, Alo-. W. Ireland, 1S92, p. 125; Boy & Biss. Scott. Desm. 1SH4,

p. 249
;
Nordst. Index Desm. 1896, p. 248 ; West & G. S. West, Alga-fl.

Yorks. 19(X), p. 57.

? Stauroceras sulnilntit Kiitz. Phyc. g'erm. 1845, p. 133.

Closteriutn m-utinn (Lyng'b.) Breb. var. fi Balfs, Brit. Desm. 1848, p. 177,
t. 30, f. 5 c.
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Cells small, moderately curved, 17-20 times longer
than their diameter, outer margin 28--1-5 of arc, inner

margin slightly tumid, gradually attenuated from the

middle towards the apices, which are acutely rounded ;

cell-wall smooth and colourless; chloroplasts with

three or four pyrenoids ; terminal vaeuoles with

several moving granules.

Zvgospore subglobose or ovoid-globose, smooth.

Length 102-lSO/u,; breadth C> 12'5/z; diam. /vgosp.
19-23 /A.

Exui.Axn. RombaldV Moor, Cockett Moss, and

Cain Fell, W. Yorks ! Great Shunnor Fell, Lund's

Fell, and Craydale Moor (1,000 ft,), N. Yorks!
WALKS. Capel (

1

urig, Carnarvonshire !

SCOTLAND.- - Briu, Inverness; Aboyne, Aberdeen;
Glen Coe, Argyll (ltn,j $ Vixxett).

|I;KI.AXI>. Lough Aunierin, and near Oughterard,
Gal way! Adrigole, Kerry!

dcinji'. Distribution. Austria, Norway. Sweden.

Tinted States.

Tins small species differs principally from ('/. acultim in the

slightly tumid inner margins nf the cells, in t lie more rounded

jvpiees, mid in tlie suh^loliose /,y<_;'<>s]><>re.

5:1. Closterium idiosporum AVest & G. S. West.

(PL XXIII, figs. 20, 21.)

Closterium iilif^fn-mn West & G. S. West, Notes Alu;. II, !<><>, p. iMKi.

t. Mi', f. 0, 7.

Cells small, slightly curved, 20-23 times longer than

their diameter, outer margin about 25 of arc, inner

niarinn very slightly tumid, median portion of cellO / O i/

with subparallel margins, gradually attenuated to the

apices, which are very narrow but truncate; cell-wall

smooth and colourless; chloroplasts with four or five

pyrenoids in a median series.

Zygospore narrowly ellipsoid, seen from the end

circular; wall somewhat thick and densely scrobicu-

late.
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Length 221-2:7

58
/u; breadth 10-10-5^; l.tvadth of

apices 1'7/x; length of zygosp. 57'5/x.; breadth of

zygosp. L'S-7/x.

ENGLAND. Wickeii Feu, Cambridge !

This species is proportionately shorter than Cl. pronnni
l'>ivl>., the ;i])iees berni^ lunch less produced and truncate. It

is somewhat larger than ('/. tn-utmii (Lyn,u'l>.) llrel)., and its

apices are quite different. The zyg'ospore is also peculiar.

54. Closterium lineatum Ehrenb.

(PI. XXIV, figs. 1-5.)

Cloxlfi-iinii Inn 'ilium Ehrenb. 1834; Infus. 1838, p. 96, t. 6, f. viii
; Mem-gh.

Synops. Desm. INK), p. 234; Mass. Brit. Freshw. Alg. 1843, p. 37-', t. 8S,

f. 1
; Kali's, Brit, Desm. is is. p. 173, t. 30, f. 1

;
Arch, iu Pi-itch. Infus.

1861, p. 749, t. 3, f. 41 , 1-2
;

h'abenli. Flor. Europ. Algar. Ill, 1868, p. 130
;

Lund. Desm. Suec. 1871, p. 79; Delp Desm. Subalp. 1877, p. 117, t. 17,
f. 28-30; Kirchn. Alg. Schles. 1878, p. 139; Wolle, Desm. U.S. 188 1,

p. 43, t, 0, f. 10; Cooke, Brit, Desm. 1880, p. 31, t. 12, f. 1, t. 15, f. 3;
Hans--. Prudr. Al-viin. Bi.lnn. 1888, p. 180; De Toni, Syll. Aly. 18S9.

p. 838
; West, Alg. W. Ireland, 1892, p. 124

;
Lutkem. Desm. Atters.-.-s,

1893, p. 543; Roy & Biss. Scott. Desm. 1894, p. 240; Nurdst. Ind.-x

Desm. 1890, p. 158 : West A; (A. S. West, Ali^. S. England, 1897, p. 4S2 ;

G. S. West, Alora-fl. Cambr. 1899, p. 113; West & G. S. West, Al^a-tt.
Yorks. 1900, p. 55

; Alg. N. Ireland, 1902, p. 24; Scott. Freshw. Plankton,
I, 1903, p. 525.

Arthroilin liin'uta Kuntze, Kevis. gen. plant. 1891, p. 883.
Closterium didymocarpu/m Schmidle, Alg\ ans Nyassa-See, 1903, p. 65, 1. 1,

f. 15, 21.

Cells large, long and narrow, 16-24 times longer
than their diameter, moderately curved, median portion
of the cell fairly straight and cylindrical, inner margin
faintly and Avidely tumid, moderately curved and

gradually attenuated towards the apices, which are

broad and truncatelv rounded
;
cell-wall striated, stri;e

/

rather variable, from 10 to 20 visible across the cell,

yellow-brown or reddish-brown in colour; chloroplasts
with about six ridges and a median ro\v of nine to

eleven pyrenoids ; terminal vacuole with a close cluster

of several moving granules.

Zygospore double; each part ovoid or ovoid-ellip-
soid, with thick, smooth walls.

Length 415-7<)0/x; breadth 17-35 //,;
breadtli of

apices 7-10//,; diam. of zygosp. 44-08' 5 /x.
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ENGLAND. Cumberland ! Westmoreland ! (Biwtt).
Lancashire! (Rlfo). W., N., and E. Yorks ! Cheshire

(/i'<>//). Leicester (Ji <>//}. Essex! Cambridge! War-
wick (W/s). Surrey! Kent! Sussex (YiV//*) ;

with

zygosp. (Jfinner). Hants! (Hoy). Devon! Cornwall!

(Rolfs); with zygosp. (Joshua).
WALES. Carnarvon (Ru'lfs), Capel Curig ! (CWv-' ^

II7//.S-),
and Snowdon!, Carnarvonshire. Dolgelly,

Merioneth! (Ralfs).
SCOTLAND. Sutherland!, Ross, Inverness, Aber-

deen!, Kincardine, Forfar, Perth! (Roy fy fiiwtt).
Harris, Outer Hebrides !

IEELAND. Donegal (with zygosp.) ! Mayo! Galway!
Kerry! Dublin and Wicklow (Archer). Down!
Antrim !

Geof/r. Distribution. France. Belgium. Germany.
Austria and Galicia. Hungary. Italy. Norway.
Sweden. Denmark. Bornholm. N. and S. Russia.

Faeroes. Japan. India. Ceylon. Sumatra. Australia.

New Zealand. Central and E. Africa. United States.

Mexico. Brazil. Ecuador.

This species is characterised by its relative length, its in-

curved extremities, its striated membrane, and its peculiar
double zygospore. The number of stria? varies considerably,
almost more than in any other species of striated Closterium,
but in all cases they are strong and well marked.

Forma spirostriolata iwb.

Cl. lineatum var. Ealfs, Brit. Desm. ISIS, p. 173.

Cl. lineatum b. Forma striis lonyitudinalibus sftiralibus Ralx'iih. Flor.

Em-op. Algar. Ill, 1868, p. 130
; Eoy & Biss. Scott. Desm. 1894., p. 24-G.

Striae spirally disposed ;
otherwise similar to the type.

SCOTLAND. Near Loch Dawan, Aberdeen (Roy fy

Bissett).

55. Closterium Ralfsii Brub.

(PI. XXIV, figs. 6, 7.)

Closterium Ralfsii Breb. in Jemier's Flor. Tunbridge Wells, 1845, p. x
;

Bn'-b. in Ralfs' Brit. Dudui. 1848, p. 174, t. 30, f. 2
;
Arch, in Pritch .
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Int'u.^ isiil, p. 7 !'.; Eabenh. Flor. Euro]). Al^ar. Ill, 1868, p. l:;r> ;

Wul.1... DCSIM. U.S. issi., p. 4(5, t, 7, f. Ki; Cooke, lirit. Dusui. 188<>, p. :;:.',

t. 11, f. 1', t. 15, T.S; I Lmsi,'. Proctr. Al-vntl. liulnn. isss, p. ls:5
;

I),- T,,ui,

Syll. Ali;-. ISM I, p. M7 -, Roy & Biss. Scott. D.-sm. IS'.H, p. l' 1-s
;

N,,i.l i

ln.l.'x Desm. I S;M;, p. 220; West & G. 8. Wc.st, Aly. S. England, 18U7,

].. IM' ; Al^-u-H. Yurk. 1900, p. 57.

C/. h'l.ilj'aii 1>. li/i'irinn Klebs, Desm. Ostpruuss. 1879, p. 18, t. 2, f. 6 6, c.

H'tl/sii Kuntze, Kevis. gen. plant. 1891, p. 884.

( Y'lls laru.'C, G 8 times longei- than their diameter,

moderately curved, outer margin about o-3 of are,

inner margin much inflated for over half the length of

the cell, somewhat suddenly attenuated towards the

extremities, which are drawn out, somewhat narrow,
and slightly incurved ; apices obtuse ; cell-wall finely
st riated, 28-33 striae visible across the cell, yellow-
brown or reddish-brown in colour; chloroplasts

obscurely ridged, with a median series of about five

pyrenoids; terminal vacuole with four or five large

moving granules clustered together to form a single mass.

Zygospore unknown.

Length o 1 5-454 /u; breadth 42-50 /x; breadth of

a])ices 9-10
/a.

ENGLAND.- -Westmoreland! (7iV//'s). Lancashire

(/.WA-). W. Yorks ! Norfolk (CooJce). Sussex

(Ralfs). Kent! (lllfis). Cornwall (Marquand) .

WALKS. - - Carnarvon (Ittilfs) and Capel Curig !

(Coulee fy ir/7/.v), Carnarvonshire. Dolgelly, Merioneth

(Ralfs).
SCOTLAND.- -Ross, Aberdeen, Kincardine, Forfar,

^Vrgyll (Ifot/ $' Pissett). Rhiconich, Sutherland!

di'aijr. Distribution. France. Grermany. Austria

and Gralicia. Norway. Sweden. Bornholm. Iceland.

( i reenland. Siberia. Australia. Central Africa.

United States. Brazil.

The type of Cl. llalfxii is one of the rarest and most

striking of British Closteria. We have 1 seen very few speci-
mens of it.

Var. hybridum Rabenh. (PI. XXIV, figs. 8-18.)

Closterium Ral/sii var. hybridum Kabenli. Krypt. Fl. Sachs. ISO:!, p. 171 ;

Flor. Europ. Algiir. Ill, 1868, p. 135
;
DJ Toui, Syll. Aly. iss'j, p.
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West, Alg. W. Ireland, 1892, p. 121 : Alg. Eng. Lake Dislr. 1892. p. 72U :

WestA:<;. S. \Vcsl, Desm. Singapore, 1897, p. !">! lindus. forma major);
Alg. S. England, 1897, p. 482 Some Desm. U.S. 18<ts,p. 284

; Chlorophy.
Koli Chang, 1901, p. 166; Fresh w. Alg. Ceylon, r.HrJ, p. L38.

CJ. litiful ii.tn Ehrenb. var. .sf<//<'r/Vr/<.s.' Xordst. Alg. aq. dulc. et Char.

Sand vie. 1878, p. 9, t. 1, f. 10-12
;
Freshw. Alg. N. Zeal. 188S, p. (is

;

Borge, Siissw. Chlor. Archang. 1894, p. 15.

Cells longer than in the type, 12-18 times longer
than their diameter, somewhat variable in size, vent nil

inflation less prominent, apices subtruncate ; 23-34
stride visible across the cell.

Zygospore double, each part ovoid-globose, smooth
and thick-walled.

Length 306-700 /i; breadth 24-44 p; breadth of

apices 6-1 1 '5 /A; diam. zygosp. 56*5-80 p.

ENGLAND. Near Bowness, and Longhrigg, ^Wst-

moreland ! Hawkshead, Lancashire ! Puttenham and
r

rimrsley Commons, Surrey ! New Forest, Hants.

(with zygosp.) !

ICELAND. Lough Aunierin, Glalway ! Cromagioun,

Kerry !

Geogr. Distribution. Bohemia in Austria. Sweden.

N. Russia. Ceylon. Siam. Singapore. New Zealand.

Australia. Sandwich Is. United States.

Tliis variety is widely distributed in many parts of the world

ami exhibits considerable variation. It is more tumid in the

ventral imirgin, more attenuated towards the extremities,, and
more finely striated than 67. lineatum Khivnb. It resemMes

very closely Gl. decorum Breb., and should be carefully com-

pared with that species.

(). Closterium decorum Breb.

(PI. XVII, figs. 7, 8 ;
PL XXVIII, figs. 1-3.)

decorum l!ivl>. Liste Desm. 1830, p. 151, t. 2, f. 39; Arch, in

1'i-itcli. lufus. 18(il, p. 74.'J ;
Kabeiih. Flor. Eurup. Alg;w. III, 18ii8.

p. 1:57
;
Kirehu. Alg. Schles. 1878, p. 13U ;

? Woll<>. lcsm. U.S. 188-i,

p. 4=3, t. 7, f. 1; Hansg. Prudr. Algeufl. liohm. 1888, p. 181; Nun 1st.

Fi-eliw. Alg. N. Zeal. 1888, p. 67
;
De Toni, Syll. Alg. 1889, p. 8:;;, ;

Roy \ Bias. Scott. Desm. 1894', p. 244 ;
Nordst. Index Desm. 189G, p. 98 ;

West & a. S. West, Alga-fl. Yorks. 1900, p. 51.

Cl. crassum Delp. Desm. subalp. 1877, p. 121,118,122-30; Hansg. Prodr.

AlgiMiH. lirihin. 18SS, p. iso. This is not Cl. ci-ngmnn Italn-nh. 18(i3.]

!. A'.I/./SI'I Un'-h. ;i. ticli><itci Klebs, Desm. Ostprenss. 1879, p. 17, t. 2,

f . 5 it, 5 c, G a.
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Cl. Delpon.t,n Wollc in liull. Ton-. Hot. Club, issr,, p. 2; Wnllr, Fn^liw.
AI-. U.S. L887, p. 25, t. 55, f . 9

;
De Toni, Syll. Al- iss'.i, p. s:;- |;,,y

A llis.s. Scott. Dcsin. ism. ],.
i'il ; \\V.-4 >( (i. S. West, Some Desm.

U.S. INKS, p. L's:; : Kiv.shw. Al--. Ceylon, I'.xii'. p. li's.

Art h i-ii:/ i<< il,'i-<i,-n Kuiit/.c, lievis. gun. phuit. IfS'Jl, p. 8s:;.

-1. l>i:lfnmtci Kuntze, 1. c.

Cells generally large, 12-20 times longer than

the irdiameter, curvature variable, often slightly or

moderately curved, rarely soniewliat sigmoid, uulci-

margin from 20 to 55 of arc, inner margin concave,
with the median portion slightly but broadly tumid,

gradually attenuated towards the apices, which are

somewhat drawn out and truncately rounded ; cell- wall

striated, with 14-18 striae visible across the cell, straw-

coloured or of a yellowish-brown colour
; chloroplasts

ridged, with a single series of six to eleven pyrenoids ;

terminal vacuoles with several moving granules.

Zygospore subglobose and smooth.

Distance between apices (length) -370-720 /x; breadth
25-4(3 n; breadth of apices 6 10//,.

ENGLAND. Boston Spa, W. Yorks !

WALES. -Capel Curig, Carnarvonshire !

SCOTLAND. Erin, Inverness ;
Bourtie and Slewdrum,

Aberdeen; near Loch Mharc, and Forest of Athole,

Perth; Glen Coe, Argyll; Glen Clova, Forfar (Jun/

fy Bissett}.
IRELAND. -Clough, Antrim !

Geogr. Distribution. France. (ilermaiiy. Austi-ia

and Galicia. Hungary. Italy. Portugal. Norway.
Sweden. Poland. N. Russia. Ceylon. Sumatra.
Java. Australia. New Zealand. United States.

The figure given by Brebisson of Cl. ilcconnn is not ;i

one, but at the same time it is snllirient ly irood to recognise
its identity with Cl. Di'lpuntvi (KK-lis) \Volle. AVe have ^iven
:i '-npy of Brebisson's figures (PI. XX^II, ii^-s. 7, S) and of two
of Delponte's figures (PI. XXV, figs. 1, '2) for jMirposes of

comparison with each other and with our own (PI. XXV,
fig. 3.

('/. ili'citi'/i in is a very rare British species, altliough it is

l'rr<|iient in tropieal and subtropical countries. It; has a

slight though variable curvature, and it also varies much in

relative length and breadth.
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Its nearest, ally is Cl. Rnlfsii Breh. var. Jii/lin'ihi in

from wliieli it differs in its greater eurvat mv, its !_;Teater

sleiiderness, especially towards the apices, and in its fewer
striae.

o7. Closterium laterale Nordst.

(PL XXV, figs. 4, 5.)

Closterium laterale Nordst. in Wittr. & Nordst. Alg. Exsic. 1880, no. 383;
t;i.:.'. 21 , ISS9, p. 1(5

;
De Toni, Syll. Alg. 18S9, p. Sis

;
G. S. West, Alg;i-il.

Cambr. 1899, p. 112.

Afthrodia lateralis Kuntze, Revis. gen. plant. 1891, p. 883.

Cells large, stout, 8-11 times longer than their

diameter, slightly curved, outer margin 4o-65 of arc,

inner margin broadly subtumid, gradually attenuated

to the apices, which are truncate or subtruncate ; cell-

wall finely striated, 45-(.>0 striae visible across the

cell, straw-coloured; chloroplasts with about ten ridges
and a single series of many pyrenoids in each ridge;
terminal vacuoles with about ten moving granules.

Zygospore unknown.

Length 284-5o-5/x; breadth 41-GO
/x ;

breadth of

apices 7-8 /x.

ENULAND. Dernford Fen, near Shelford, Cambridge!
Tremethick Moor, Cornwall !

< li.'otif. Distribution. Brazil.

58. Closterium Kiitzingii l>rel.

(PL XXV, figs. 6-11.)

i-i-rux inlc i^in-d i inn Kitt/,. Spec. Aly. 184!), p. l(i(5.

Clnstcrinin- Kiitziiiiiii ISrt'b. Liste Desm. 1856, p. lob', t. 2, f. 10
;
Kirclm.

Al--. Schk's. 1878, p. 1-1-1; Nordst. Alg. ot Char. 1, 1880, p. 1
; Wollo,

Desm. U.S. 1884, p. -1-7, t. 8, f. 8 Cooke, Brit. Desm. 1886, p. 31, t. 5, f. 3 ;

Ilansi;-. 1'rodr. Algenfl. Bohni. 1888, p. 183; Nordst. Fivshw. Alg. N.
/eal. ISSN. p. 70, t. 3, f. 20; Do Toni, Syll. Alg. ISSit, p. SoO; West, Al--.

W. In-l;iii<l, 1S!(2, p. 125
; Alg. Eng. Lake Distr. 1892, p. 720; Roy & 13iss.

Scott. Dcsui. 1S!M, p. 215; Nordst. Index Desm. 18'Jti, p. 152; West &
( i. S. West, Alg. S. England, 1897, p. 1-82

;
U. S. West, Variation Desm.

1899; Alga-fl. Yorks. 1900, p. 57
; Alg. N. Ireland, 1902, p. 21.

Cl. scliti'umii Ehrenb. b. intermedium Kabonh. Flor. Europ. Algar. Ill,

isiis, p. 130.

Cl. rust rat um Ehrenb. b. Kiitzimjii Klebs, Dosm. Ostpreuss. 1879, p. 18.

Arlhrodia Kiitxingii Kuutze, K'jvis. gen. plant. 1891, p. 883.
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Cells of medium size, 20-28 times longer tlian their

greatest diameter, almost straight, median part of cell

fusiform-lanceolate, outer and inner margins almost

equally convex, attenuated towards each extremity
into long, colourless, setaceous processes, apices slightly

incurved, rounded, and often slightly swollen; cell-

wall colourless or straw-coloured, striated, Hi IS striae

visible across the cell; chloroplasts with a median row
of four or five pyrenoids, terminating at the base of t lie-

apical processes ;
terminal vacuoles large, situated at

the base of the apical processes, and containing from
six to nine moving granules.o O

Zygospore siibrectaugular, sides straight or concave,

angles truncate or truncately rounded.

Length 370-520 (even up to (iOO)^; breadth 10-23 /u;

breadth of apices 2*8-3*8 /x ; greatest breadth of zygo-

spore 48 51/x; shortest breadth of zygosp. 35-36
/x.

ENGLAND. Westmoreland (zygosp. from Blea Tarn) !

Lancashire ! W. and N. Yorks ! Cheshire, with

zygosp. (Roy"). Leicester (Hoi/}. Essex! Suffolk!

Cambridge ! Oxford (zygosp. from near Goring) !

Surrey! Hants! (l>V////r/7). Cornwall!
WALES. Llyn Idwal !

, Llyn Ogwen !
, Capel Curig

(with zygosp.) !
, Llyn Gwynant !

,
and Llyn Padarn,

Carnarvonshire ! Llyn Coron, Anglesey !

SCOTLAND. Sutherland !
, Ross, Inverness, Aber-

deen !
, Kincardine, Forfar !

,
Fife

; zygosp. from near
Gillan in Strachan, Kincardine (J!t/ $ Bissett). Harris
and Lewis, Outer Hebrides ! In the plankton of Loch

Tay and Loch Achray, Perth !
,
and of Loch Doon, Ayr !

IRELAND. Donegal ! Galway ! Kerry (zygosp. from

Kylemore) !

Geot/r. Distribution. France. Germany. Austria

and Galicia. Norway. Sweden. Bornholm. N. and
Central Russia. Faeroes. Greenland. India. Ceylon.
Siam. Australia. New Zealand. Central Africa

(var.). Madagascar. United States. Brazil. Ecuador.

Paraguay. Patagonia.
Cl. Kutzingii is a moiv elegant species than 67. rast rat tun,
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the :irtii;il body of the ( 'loxfi'i-in t. bciiiL1
'

pnp< irt \< m;il el y
smaller and the a

pit-ill pnnvsscs relatively longer. It is

generally less curved than ('I. rnxl rat inn, and tin. 1 cell-wall 's

limn- conspicuously striated. The' a null's of the

are ul.so more rounded.

Var. vittatum Nordst. (PI. XXV, figs. VJ, 1:>.)

Cl. Ktit.zhi<iii var. vittahim Nordst. 1887; Freshw. Alg. N. Zeal, isss,

p. 70, t. 3, f. 21
;
De Toni, Syll. Alg. 1SS9, p. S5o.

Cell-wall costate, about 5 or costse visible across

the cell.

/vgospore precisely similar to that of the type.

Length 330-430 /A ;
breadth 13'5-18/m.

ENGLAND. Near Goring, Oxford (with zygosp.) !

(Jrnt/r. Dixtrihntinii-. New Zealand.

'Phis is a very striking- variety which we- have only obtained

once-. The proportions of the vegetative cells and the Form
of the /ygospore arc exactly like those of typical Cl. Kid::i injii.

V.. Closterium rostratum Ehrenb.

(PI. XXVI, figs. 1-5.)

Ctosteriinii ,-<ixtr<ttnm Ehiviib. Entwick. Lobencls. d. Infus. 1S:?2, p. (17 :

Int'iis. ISliS, p. 97, t. 0, f. x
; Menegh. Synops. Desm. 1S1-O, p. 1'3-i ;

Mass.

Brit. Froshvv. Altf. 18J.5, p. :V7:5, t, S7, f. ti; Kalf.s, JJrit, Dusiu. IM-s,

]. 175, t. 30, f. 3
; "De Baiy, Conj. 1S5S, p. 50, 54, t. 5, f. 20-30; Arch, in

1'riU-li. Infus. 1861, p. 749, t. 3, f. -14; KuViih. Flor. Europ. Alg. Ill,

ls(i,s, p. 135; Delp. Desm. subalp. Ls77. p. 118, t. 17, f. G3-6H /u ;
Kirclm.

A.lg. Scldes. 1S7S, p. 1-1-1
; Wolle, Desill. U.S. 18S-1-, p. 1(>, t. S, f. 1-3;

( 'noke, Brit. Desm. 1880, p. 33, t, 11, f. 3
; Hansg. Prodr. Algenfi. Bohiu.

ISSN, p. 183
;
De Toni, Syll. Alj. 1880, p. 851

; West, Alg. W. Ireland,

18!)2, p. 125; Eoy & Biss. Seott, Desm. 18!)1, p. 218; Nordst. Index

Desm. IS'.Mi, p. 225; West & (.J. S. West, Al--. S. England, 181(7, p. -1-82;

Alga-H. Vorks. I'.iod, p. 57; Alg. N. Ireland, 1902, p. 21.

Cl. Acus Nitzsch in Kiit/.. Syn. Diat. 1831, p. 595, t, 18, f. 81.

Cl. caudatum (.'orda in Aim. d. Carlsbad. 1835, p. 19O, 209, t. a, f. 06.

Cl. rnxl r.il inn a. lijp'n-tuii Kiel >s, Desm. Ostpreuss. 1879, p. 18.

rostrata Kuntze, Kevis. gen. plant. 1891, p. 881.

(Vlls of medium size, 12-18 times longer than their

greatest diameter, slightly curved, median part of cell

fusiform-lanceolate, inner margin more convex than

outer margin, extremities prolonged into long, colour-

less processes which are slightly incurved, apices obtuse
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and slightly dilated
;

coil-wall straw-coloured, finely

striated, l2.")-i37 stria 1 visible across tlie cell ; chloro-

plasts \vith four or five pyrenoids ;
terminal vacuoles

large, situated within the base of the apical processes,
and containing from twelve to fifteen moving Grannies.

Xvo-osporo somewhat rectangular, with hollow sides,

angles truncate and concave.

'Length i>4()-.V'.0/A; breadth l'. -:(I/A; breadlli of

apices :> '4- oju,; maximum breadth of zygospore 70-7 7 /z;

minimum breadth of /ygosp. oS-IO/x.
EXCLAXII. Cumberland (with /ygosp.) ! Westmore-

land (AW/*) ; with xygnsp. ! Lancashire!

W. (with /ygnsp.) and N. Vorks ! Cheshire

Leicester (/re//). Lincolnshire! Cambridge! Warwick

(M7//.S-). ("Gloucester ( Hnlfx). Surrey (with zygosp.) !

Sussex (lt<ilfi). Kent ! '(/,W/x). llants ! (Bennett}.
Devon! Cornwall (//^//x); with /y^osp. !

WALKS. Fairly general !

SCOTLAND. General! (//".// 4' 7>/xx/'/Y). Lewis, Outer
Hebrides! Orkneys ! Often in the freshwater plankton.

IKKLAXP. Donegal! Galway ! Kerry! Dublin and

Wicklow (A rclicr}. Antrim!

dcoiji'. Distribution. France. Germany. Austria

and Galicia. Hungary. Italy. Portugal. Norway.
Sweden. Bornholm. Poland. N., Central, and S.

Russia. Finland. Faeroes. Iceland. NovaZembla.
Greenland. Siberia. Japan. Ceylon (form). E.

Africa. United States. Brazil. Ecuador. Paraguav.
This species is o-eiieva.lly distributed nil over the British

Islands, and in bnu'u'y ditches and ponds it often occurs in

abundance. It is a stout species and is very frequently
obtained in the conjugated state, particularly in the south of

Mn^-land. The apical processes are much shorter and more
robust than those of (7. Kiif:;/i/</ii, and the cell-wall is more

finely and delicately striated.

Yar. brevirostratum West. (PL XXVI, figs. C-8.)

Cl. nixtrutinii var. ?-/vri.-ns/r<///jn West, Dcsin. Mass. 1SS<), p. IT. t. 1', f . '.I :

Nm-.lst, Index Uesni. IS'.Ki, p. 225
;
West & G. S. West. Ali?. S. En-bm.l.

1S (
J7, p. 482.
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Cells with shorter apical processes than in the

typical form, tlie body of the cell being- gradually
attenuated to the apices; striffi often scarcely dis-

cernible.

Length 188-3 65 ^ ;
breadth 18-27 p- ;

maximum
"breadth of zygospore 73-77 /^; niinininin breadth of

/ygosp. 50-6(5
[JL.

ENGLAND. Esher West-end Common, and Wimble-
don Common (with /ygosp.), Surrey!

Grot/r. Distfih/tfioii. Germany. Portugal. United

States.

60. Closterium setaceum Ehrenb.

(PI. XXVI, figs. 9-13.)

Closterium sctaceum Ehrenb. 1834
;

Infiis. 1838, p. 97, t. 0, f. ix
; Mene<?h.

Synops. Desm. 1840, p. 235 ; Hass. Brit. Freshw. Alg. 1845, p. 373, t. 87,

f/7 ; Ealf's, Brit. Desm. 1848, p. 17(5, t, 30, f. 4; Arch, in Pi-itch. Infus.

1861, p. 750; Babenh. Flor. Enrop. Alo-ar. Ill, 1868, p. 136; Kiivlin.

Al"-. Schles. 1878, p. 142
; Wolle, Desm. U.S. 1884, p. 47, t. 8, f . 6, 7,

- 1 1
;

( 'nuke, Brit, Desm. 188(5, p. :'. 1. t, 14, f. 4
;
Hanso-. Prodr. Al^rnfl. IJohin.

1SSS, p. 184; De Toni, Syll. Ali^. 18S<), p. S5O : Eoy & Biss. Scott. Desm.
IS'.ll, p. 219-. Nordst. Index Desm. 1896, p. 232; West & (>. S. West.
Al-\ S. England, 1897, p. 482; Alga-fl. Yorks. 1900, p. 57; Al^. N.

IreLin.l, 1902, p. 24.

Cl. rnstratum Ehrenb. c. setaceum Klebs, Desm. Ostprenss. 1879, p. 18.

Arthrodia sctacea Ktintze, Revis. -en. plant, 1891, p. 884.

Cells small, very slender, almost straight, 25-36 times

longer than their greatest diameter, median portion
of cell small, fusiform-lanceolate, both margins equally
convex, extremities prolonged into slender, setaceous,

colourless processes, which are slightly incurved and
obtuse at the apices ;

each apical process is about

three-eighths the length of the cell ; cell-wall colourless

or pale straw-coloured, finely striated, about 13 fine

striations visible across the cell ; chloroplasts with

two pyrenoids; terminal vacnoles within the bas'e of the

apical processes, with three or four moving granules.

Zygospores subquadrate or cruciform, with deeply
concave sides and truncate angles.

Length 227-450 /x; breadth 7'5-12-5/i; breadth of

apices 0'7-1'5/x; breadth of zygosp. 30-32 p.
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Excr.Axn. Cumberland ! Westmoreland!
W. and X. Yorks ! Cheshire (lti/). Leicester (Roy).
Warwick (Wills). Gloucester (Ralfs). Surrey
(/.yo'osp. from

r

rinirsley Common) ! Sussex (7W/x).
Hants (Ili'Uiicft). Devon (/>V////r//). Cornwall!

( Marqiictml).
WALES. Bettws-y-coed (Hoi/), Capel Curio-! (Y~W,v

t
\''

ir/V/.s
1

), near Dolbadarn Castle!, and Llyn Padarn!,
Carnarvonshire ! Dolgelly, Merioneth (Halfx).

SCOTLAXD. Ross, Inverness, Aberdeen, Kincardine,

Forfar, Perth !
, Argyll (Rmj j- 7W'//). In the plank-

ton of Loch Doon, Ayr (with zyo-osp.) ! Suther-
land ! Harris and Lewis (not uncommon in the plank-
ton; with zygosp. from near Balallan), Outer Hebrides !

Orknevs ! Slietlands !

tj

IEEIAND. -- Donegal ! Mayo! Galway ! Kerrv !O i tJ /

Dublin and Wicklow (Archer).
<l<'<ir. Distribution. France. Germany. Austria

.
v

and Galicia. Italy. Norway. Sweden. Denmark.
Bornholm. N. and S. Russia. Japan. Ceylon.
Sumatra. Australia. Madagascar. United States.

f/. fftaccttm is much the slendorc'st of tho "beaked
"

Clnx-

fcrin. Tlie body of the cell is relatively very small, :md the

apical processes are loii- and very tliin. I'lie striolatioiis on
the cell-wall arc very faint and in some of the smaller speci-
mens are scarcely evident.

/

It is n much rarer species than either ('!. raxtral inn or

('/. Kiit ::!)>(/! I.

EXCLUDED SPECIKS.

i 'Inxlrriiuit xithlUi' Hreb. Liste Desm. 18-V, p. I-').'),

t. '2, f. 48. For the most part Alga? recorded under
this name have been species of

li//f/j>l//<li/iin (01- A//H-

strodeswus).
Clostrriwm drijjifliii Berk, in Ann. jMao-. Nat. Hist.

1S-VI., p. 250, t. 14, f. 2 (= IM.i
j>lt

i<] in, sp.).
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//. Point of division always fixed (at tlic isthmus).

Tribe 5. ( -OSMAKIK.K.

The Desmids of tins tribe exhibit great diversitv of

si/e and form, and tliey possess at least three planes
of symmetry. Most of them are solitary, but. others

arc colonial, forming filamentous or more or less

spherical a.o-oreffates. The cell-wall consists of two
I -~ it o

firm layers furnished with minute pores. The outer

layer is frequently ornamented with spines, warts,

granules, or other excrescences, and the cell itself

is often lobcd.

No periodical growth takes place, the cell becoming
adult very soon after division by the mature growth
of the younger semicell.

The wall of the older semicell overlaps the wall of the

younger semicell, and the edges of both new and old

walls are bevelled so as to fit firmly together and at

tlic same time present a plane surface. Thus, the two

scmicells, which are of different ages, are firmly joined

along an oblique plane which runs round the isthmus.

It is much the most important tribe of the Desmid-

iacere, and it includes some of the largest and best-

known genera.
The three genera Streptonema, Desmidium, and

Gymnozi/ga are at once separated from the rest of the

genera in this tribe by a peculiarity in the division of

their cells, a girdle-like thickening being developed
from the point of division at the isthmus, which pro-

jects backwards into each of the older semicells during
division.

*

Sec fion a. The cell-wall at the point of division

(which is always at the isthmus) remains perfectly

plane during division.
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Genus 10. DOCIDIUM Breb. 1844; em. Lundell, 1871.

. in Did. uuiv. hist, nat. 1844, p. 92.

Lund. Dcsin. Sure. 1S71, p. *s di.'iractei-s more strictly drawn up .

Cells straight, much elongated, more or less cylin-

drical, circular \vlien viewed from the apex, slightly
const i-ictcd in tlie middle; apices truncate and smooth;
base of each semicell inflated and longitudinally pli-

cate; one axile chloroplast in each semicell, with

several irregular ridges, often partially applied to the

cell-wall, and containing a number (about 6-8) of

pyrenoids disposed in a more or less median series;

with no conspicuous vacuole near the apex; cell-wall

smooth, faintly punctate, or delicately striolate.

Much confusion has at different times existed concerning
the o-enera Dix-iilinni and Pleurotasnium, and they are yet

regarded by many authors as unworthy of separation. For
sonic years past we have accepted the characters of the genus
Dri<l in in as they were laid down by Lmiclell in 1871. The
L>vnus thus includes a few species which arc marked off from

species of the genus Pleurotsenium by very decisive char-

acters, the most important of which are the central or axilc

chloroplasts and the plication of the base of the semicells.

The most important feature of the genus is undoubtedly
the ^tUccitfil baxc of the semicells accom /miiicd 1>y a f

There are only three British species.

1 . Dociditim Baculum Breb.

(PI. XXVII, figs. 1-6.)

? Closterium Baculum Ihvb. Alg. Falaise, 1835, p. 59, t. 8.

JJoridium Txn-uhnn lirt'b. in Diet, nniv. hist. nat. 18-14, p. 92; I'reb. in

Ralfs' Erit. Dosm. 1848, p. 158, t. 33, f. 5; Aivh. in Priteh. Infus. ISlil,

p. 745, t. 3, f . 38
;
Lund. Dosni. Suec. 1871, p. 88 ; Kirchn. Alg-. Schles.

1S7S, p. 14-1; Cooke, Frit. Dcsm. 1886, p. 1(3, t. 7, f. 4
; Hansg. 1'ro.lr.

Al^vnll. IJdlnn. 1SSS, p. 1S8; Do Toni, Syll. Alg\ 1889, p. 872; IJori;-.

D.'-sm. Brasil. is,! lo, p. y:53
; West, Al\ W. Ireland, 1892, p. 117 ; Eoy

\ IJiss. Scott. Desm. 1894, p. 241
;
West & G. S. West. Alg. Madag.

IS'.).',, p. 11, t. 5, f. 30
;
Some N. Amer. Dosni. ls (

.i(5, p. 234, t. 12, f. :;:,
;

Nordst. Index Desm. ]S9(>, p. 55
; West & G. S. West, Alg. S. Enghm.l.

1SD7, p. 482
; Alga-fl. Yorks. 1900, p. 58 ; Alg. N. Ireland, 19<>2, p. 25:

Freshw. Alg. Ceylon, 1902, p. 141.

Clostt'riiiw Hfi'i>l rum Kill/. Phycol. germ. 1845, p. 133.

Penium BamJum Kiitz. Spec. Alg. 1849, p. Ids.

13
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Pen. (Dfx-iiliinii) Sceptrum Kiitz. Spec. Alg. 1849., p. 168.

PleurotsKniinn Hin-tihnu (Brcb.) Do Bary, Conj. 1858, p. 75; Delp. Desm.
sul.ulp. 1S77, p. 130, t, 20, f. 12-l(i.

Cells small, narrowly snbcylindrical, 1-3-25 times

longer than their diameter
;

semicells subcylindrical,
with a prominent basal inflation, which is plicated and
Furnished with a ring of basal granules (of which from
five to seven are visible across the cell), with a slight

constriction above the basal inflation
; oradviallv orO (/

sometimes scarcely attenuated from the middle of the

semicell to the apex, which is smooth and truncate ;

cell-wall smooth.

Zygospore unknown.

Length 148-262 (even up to 348) p.; breadth of

basal inflation O'5-lo p ;
breadth of apex 4'S-IO^,.

ENGLAND. Westmoreland ! (Raff*). W. and N.
Yorks ! Lancashire (li'<tl/x). Gloucester (Ralfs). Sussex

(Rttlf*). Hants! Cornwall (R.ilf*).

WALES. Capel Curig ! ((.W,v $ TI7//.s), and near

Dolbadarn Castle !
,

Carnarvonshire. Llyn Coron,

Anglesey !

SCOTLAND.- -Widely distributed, but scarce ! (Tlmj A;-

liixxcft state "general"). Not uncommon in the

Outer Hebrides !

IRELAND. Donegal ! Mayo ! Galway ! Kerry !

Dublin and Wicklow (Archer). Down !

(!t>nt/r. Distribution. France. Germany. Galicia

in Austria. Hungary. Italy. Portugal. Norway.
Sweden. Denmark. Bornholm. N. and S. Russia.

India. Ceylon. Java. Madagascar. E. Africa.

United States. Brazil. Guiana. Paraguay.

Although tins is the most frequent British species of the

o-euiis, it is nevertheless somewhat rare. It is rarely found

except in situations in which Desmids are abundant.

2. Docidium undulatum Bail.

(PI. XXVII, figs. 7-10.)
Dnriilinni int<1 iilnhtui I!;ul. Microscop. observ. ISfiO, p. ;!(i, t. 1, f. 2

;
Arch,

in 1'rilrh. Infus. 1 SSI , p. 7-15 ;
Ealx-nh. Flor. Enrop. Al^ar. III. 1SC,S.

p. 1 !..->; !>c Toni. Syll A1-- iss'.l.]). S74: Tumor. Froshw. Al--. E. Inclia,

is'.i:;. p. ::.-,. t. l, 1. i(i.
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iindulatum K'abcnh. Flor. Europ. Alg. Ill, 1868, p. 104.

Docidium <lilii!<il Km Lund. Dcsm. Suec. 1871, p. 88, t. 5, f. 12; Kirchn.

Ali;-. Srhl.-s. 1S7S, p. 144; Wolln, Dosm. U.S., 1884, p. 50, t. 50, f. :!i' :

!> Tnni, Syll. A1-. 1SS9, p. 87:*; West, Alg. W. Ireland, is'll', p. lis.

t. 19, f. 5
;
West & G. S. West, Some Desm. U.S. 1898, p. 285.

Cells small, elongated, 14-20 times longer than
their diameter; semicells with 7-8 nodulose undula-

tions along each margin; apices dilated, truncate, witli

rounded angles ;
basal plications 11-12, furnished

with granules as in D. Jlxml/nn (about 7 visible across

the base of the semicell) ; cell- wall smooth.

Zygospore unknown.

Length 178-246 //,;
breadth (maximum) 1 2-16*5 ^ ;

breadth of apices 11*5-15 ^.

SCOTLAND. Poolewe, Ross
; Glen Dole, Forfar ;

Rannoch, Perth (Roy 7??.s-.W/). Loch Morar, Inver-

ness ! Rhiconich, Sutherland ! Near Tarbert, Harris ;

near Balallan and near Callernish, Lewis, Outer
Hebrides !

IRELAND. Near Oughterard, Kylemore, and Oorid

Lough, Galway ! Glengariff (Archer), Cromagloun,
Tore Mt., and Glen Caragh, Kerry !

(ti'nijr. Distribution. France. Norway. Sweden.
United States. Guiana.

The Desmid we have placed under Docidium undulatum
Bail, is identical with that recorded by Lundell from Sweden
under the name of

" Docidiwn dilatafum." It agrees much
more closely, however, witli Docidium mnlii.latum Bail, than
with the plant recorded by Cleve as Pleurotsenium dilatatum.

It possesses the undulated semicells exactly as figured by
Bailey, and also the ili/nfril, tnnn-ntr a

/>!</.\. Bailey re-

marked that both the base and npex of the semicells were

plicated, but all the British and American specimens we have
examined have only a plicated base. In fact, we know of no
Docidium with a plicated apex. Wolle's figure of Docidium
/n/ihi.laf-nm (Desm. U.S. 1884, pi. ii, fig. 5) does not represent

Bailey's species.
D. undulatum is a very rare British species, and appears

to be principally confined to the western areas of Scotland
and Ireland. In these districts it is sometimes met with

abundantly; it is quite a characteristic species and seems to

be an Atlantic type.
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Forma perundulata nol. (PI. XXVII, fig. 11.)

dilatatum Lund, i'ormn, West, Alg. W. Ireland, 1S92, p. Us,
t. 19, f. 6.

Cells rather more elongate; semicells with 10-1-1

undulations along each lateral margin.

Length 200-262 /x; breadth (maximum) 12-5-14 p.;

breadth of apices 11-12 p..

IRELAND. Oroinaglonn, Kerry !

. Distribution. United States.

Var. dilatatum (Oleve) nob. (PI. XXVII, fig. 12.)

Pleurotseniuni ililiituhrni Clcve, Sverig. Dcsm. 1804, p. 404, t. 4, f. (i.

Doci.dium dllcdalum Lund. vn.r. siilinnliilntuiti West, AU;\ W. Ireland.

1S92, p. 118, t. 19, f. 7.

Cells relatively a little shorter ;
semicells less deeply

undulated, generally slightly tumid about the middle,
and with a slight constriction above the basal undula-

tion
;
cell-wall often strongly punctate.

Length 187-205 /A; breadth at base of semicells

15'5-1G
/u, ;

breadth at middle of semicells 10-17 /x ;

breadth of apices 1:3-14
/u.

SCOTLAND. Rhiconich, Sutherland !

IKK LAND. Near Ougliterard, Galway ! Glen Caragli,

Kerry !

Geor/r. Distribution. Sweden. Lapland in Russia.

The apices of this variety are as dilated and truncate ;is

those of the type, but the marginal undulations are much
less pronounced, and the semicells arc slightly tumid.

o. Docidium nobile (Richt.) Lund.

(PI. XXVII, figs. 13-15.)
ricin-nl:i'iihnii nnliili' Jliclitor in Hcdwigia, 18G5, p. 129, f. l-,3

;
Eabenh.

Kl..r. Europ. Al-'ur. Ill, LS(i,s. p. ]42.

i iKiliili- (1,'idit.) Lund. Desm. Succ. 1871, p. SS ; Aivh. in Mk-r.

.Tourn. xii, is7l', p. S(i ; Cooler, I!rit, Dcsm. 1SM5, p. ];{, t. 7, f. !5 ; De
ii, Syll. Al--. 1889, p. 873 ; Eoy & Uiss. Scott, Desm. ]S!)|., p. 241.

Cells small, elongated, 10-12 times longer than

their diameter; semicells very gradually tapering from
base to apex, base distinctly plicated, lateral margins
with about S undulations; apices not conspicuously



ddnted, eonve.\o-l rnncate
;
cell-wall finely and densely

loiigil ndinally plicate-striate.

Zygospore unknown.

Length 210-200 /A; breadth 20-:>5
/x (///VA/rr).

Length 175 /x ;
breadth 14

/x, (Ijinnlcll}.

SCOTLAND. Poolewe, Ross; ('ambus O'May, Aber-

deen; Bishop's Dam and Dalbrake in Strachan, Kin-

cardine; near Kingshouse, Argyll (J.toi/
mnl Hiwll}.

\ UK!,AND. Grlengariff, Kerry (Archer}.

(it'oi/i-. Distribution. Germany. Sweden. Poland.

Wo have never seen tins species from any part of the

world. It apparently differs from _D. uiululuktiiit, J>ail. in

being of stouter build, with less dilated apices, and in the

structure of the cell-wall. We give llichters and LiiiideM's

measurements separately, as there is considerable discrepancy
between them. The figures we give (1*1. XXVII, iigs. Jo-15)
are careful copies of lliehter's figures in

'

lledwigia.' These

figures, according to Richter's stated magnification, measure
>30-o5o

(JL
in length and 30-33

/.<
in breadth.

Genus 11. PLEUROT^ENIUM Nag. 184'.).

Nag. Gatt. uinz. A1-. IS 19, p. 101-.

liabenh. Flor. Eurup. Algtir. Ill, 1868, p. 1 iU.

Kirclm. Alg. Schles. 1878, p. 1 1-i.

M.-uisg. Proilr. Algenfl. Biilnu. 1888, p. 189.

De Toni, Syll. Alg. 1889, p. 895.

Cells straight, elongated and cylindrical, viewed
from the end circular, slightly constricted in the

middle, with a prominent and usually projecting
suture

;
semicells commonly with an inflated base,

which is never plicate, lateral margins straight, undu-

late, or nodulose; apices truncate or truncately rounded,

frequently plicated round the periphery or furnished
with a ring of tubercles ; cell-wall rarely smooth,

commonly punctate or minutely scrobiculate, some-
times granulose or papillate. Chloroplasts parietal,

numerous, arranged in irregular longitudinal bands
which are frequently broken up into small rhomboidal
or lanceolate masses, each with a single pyrenoid.
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genus is distinguished from Dae id in in by the entire

absence of plications at the base of the semicells, by the

commonly tuberculated or peripherally plicated apices,, and

by the nature of the chloroplasts.
Few species of the genus are destitute of tubercles round

(he apex, and in some, such as PL Sceptrum, i~he tubercles

are replaced by sharp teeth. The genus is poorly represented
in the J>ritish Islands, being most abundantly met with in

the tropics. Many of the tropical species are very prettily

marked, and some of them are attached by their tuberculated

apices so as to form long filamentous colonies.

The nature of the parietal chloroplasts is well illustrated 1>\

the drawing of the semicell of PL conniat/mi on PL XXVIII
(iig. 4). The central cavity of the cylindrical semicells is

occupied by a number of large fluid vacuoles, the terminal

one frequently containing a mass of small moving granules.
Under abnormal conditions these granules make their appear-
ance in all the vacuoles of the cell.

At the isthmus or point of junction of the old and new

semicells is a thickening of the cell-wall, termed the xiit/tn'.

This projects evenly as a circular rim all round the middle of

the cell, and as a rule the larger the species the more promi-
nent the suture. It is of no use as a specific character.

There are nine British species,* which are best arranged as

follows :

SECTION A. Cells cylindrical or slightly attenuated
;
eud view

circular.
* Cell-wall smooth, punctate, or granulate.

f Apices furnished with a ring of tubercles.

1. PI. coronat/uti.

2. PI. eugen&um.
3. PI. truncatwm.

4. PL Ehrenlcnjii.
5. PL tridentulnni.

ft Apices without tubercles.

G. PL Tralccula.

7. PL maximum.
** Cell-wall papillate.

8. PL Hufchinsonii.

SECTION B. Cells furnished with rings of nodules; end view

s iauate- stellate .

9. PL nodosum.

* We regard Bailey's
" Docidium hirsutum," which is mentioned in Cooke's

lirilish Desmids (p. 17, t. 7, f. 5) and doubtfully recorded by Eoy from

Si-.p| l.-iinl, :is :i defective.' representation < 'f a species of <in<iti.i'~ifj<m.
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1. Pleurotaenium coronatum (Breb.) Uabenli.

(IM. XXVII, figs. 10-18; PI. XXVIII, fig. 1,)

coronatum Ureb. in Ealfs' Brit. De.sm. 1S4S, p. :M7, t. :>.">, f. ii;

Aivli. in 1'ritcli. liit'u.s. 18(51, p. 745; Cooke, Kril. Desm. issr,, |.. I::, t. 7,

i. L; \\Vst, A1-. N. Wales, IS'. to, p. US].; Roy in Juiiru. But. is; to,

p. :;:>"); K'oy \ Biss. Scott. Desm. IS;M., p. I'll.

Plciirnl ;r//i inn <-iiri>ii<t/ii 111 (Jirrli.) IvU-liuiih. Flor. Europ. Alu,';ir. Ill , ISIjS,

p. 11:5
;
Kiirhn. Al^-. Schk-a. 1S?S, p. 1 14; Hans-. Trudr. Algenfl. lJ(.hni.

isss, p. 190; Do Toni, Syll. Al-\ 1889, p. 901 ; West, Alg. \V. lrrlan.1,

is'.tj, p. us, t, 1 (
J, f. .S-1U

;
Nordst. index Do.sin. ISiJU, p. s:;

; West, A1-.

En-. Liikf Distr. 1SU2, p. 719; West \ G. S. West, Altf. S. Eii-lainl,

IS'.IT, p. -I.SL'
;
Al-VL-H. Yorks. litoo, p. .->s

; Al^-. N. Iivhuid, !!)(>-', p. i'ii

PI. ntiilii/iixtiiH var. curuitut inn (Ureli.j Uoklt ill Bill, till Sv. Vet.-Akad.

Ilaudl. Ud. 13, 1S88, no. 6, p. 59.

Cells largo, 9-12 times longer than their diameter;
semicells very slightly and gradually attenuated from

base to apex, with a prominent basal inflation and

several smaller undulations immediately above it, upper
half of lateral margins straight; apices truncate, \villi

a peripheral ring of 10-12 large, conical or flattened

tubercles (5-6 visible across the apex) ; cell-wall

scrobiculate.

Zygospore unknown.

Length 430-591 /A; breadth at base of semicells

38-70 /A; breadth at apex of semicells 3 7-53 /x.

Brother's Water and Helvellyn, West-

moreland ! Pilmoor, N. Yorks ! Thursley Common,
Surrey ! Enbridge Lake (//<>//)

and New Forest !
,

Hants.

WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Inverness !
, Aberdeen, Forfar, Perth !

,

Fife (I i "if fy Bissrtt). Sutherland ! Plankton of Loch
Ruar and Loch Nan Cuiiine, Sutherland

;
and of Loch

Fadaghoda, Lewis, Outer Hebrides !

IRELAND. Near Lough Magrath, Donegal ! Louglts

Aunierin, Derryclare, and Shannacloontippen, Galway !

Dublin and Wicklow (Areiit'r}.

Geoi/r. Distribution. France. Germany. Galicia

in Austria. Norway. Sweden. Central and E.

Africa. United States. Brazil.
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Var. fluctuatum West. (PL XXVIII, figs. 1,

PU' a :'"! .I'll nint, coronalum var. fluctuatum West, Aly. W. Ireland, 1892.

p. 118, t. 1!), f. 11.

Cells larger than in tho typical form, 11,* 14 times

longer than their diameter ; lateral mai'irins of theO O
semicells undulate along' their entire length; basal in-

flation large, as in the type ; apical tubercles large,
11-15 in number (0-8 visible).

Leno'tli 070-832 u; breadth at base of semicells 55-O
72 /A,

in middle of semicells 4353 /x,
at apex 50-53

JJL.

SCOTLAND. Khiconich, Sutherland ! Plankton of

Loch Fadaghoda, Lewis, Outer Hebrides !

IRELAND. Lough Aunierin, Galway !

This is the largest British Pleurotsenium and is a very
handsome Oesmid. Pleurotdenium cartniut mn is far from

coinuion and the vox. fluctuatum is very rare. In all forms of

this species the cell-wall is very thick and is finely scrobi-

culate.

Var. robustum West. (PL XXVIII, fig. 3.)

Pleurotsenium coronutniit var. rulustmn West, Al^. W. Ireland, 1S!)1', p. US,
t. 19, f. 12

;
West & U. S. West, Alg. N. Ireland, 1902, p. 26.

Cells shorter than in the typical form, about 8 times

longer than their diameter; semicells with the lateral

margins subundulate, distinctly and somewhat suddenly
attenuated at the apex ; apical tubercles large, 10 in

number (5 visible).

Length 460 ^ ;
breadth at base of semicells 57

/a,
in

middle of semicells 55 /x,
at apex 48 ^.

IRKLAND. Dungloe and Sproule's Lough, Donegal !

Lough Derryclare, Galway !

Viii-. nodulosum (Breb.) West. (PL XXVII], figs.

5-8.)

Din'i<liniii innhilosum Bn'l). in lialf's' Brit. Desni. LS-1S, p. 155, t. 20, f. 1
;

Arch, in Pritch. Infua. LSG1, p. 715; Couke, Urit. Desm. 1880, p. 15, t. 0,

f. 3.

l'li-in-<il;i'iiiinn >nnl id.Hxmn (llivli.) Do IJ;iry, <'")'.]. Is5s, p. 75; Delp. Desm.

sul.alp. 1877, p. 120, t. 19, f. 1-0; Kirchn. Alg. Schlos. 1878, p. 144;

Ilansg. 1'n.dr. Al-vnii. Uoliiu. 1NN8, p. J.S'.t, f. 112; De Toni, Syll. Al-

1889, p. 900.
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var. n<l iiluximi Hoy, Fmsluv. Alg. Enbrid^e Lake
and Vicinity. IS'.iu, p. :53o.

Plat n>t;i ilium <-<ii'<>iinl nm var. HoduloxH m Wrsl, Ali;
1

. W . Ireland, IS! (2,

p. ll'.l; A1-. 1'hi--. Luku Distr. LS'JL', p. 71!); West \ G. S. Wrsl, A1-. S.

Kii-laiid, IS 1

.)?, p. 182; G. S. West, Ali^a-fl. Caml.r. !!)!, p. 113
;

\\ .
i

^ U. S. West, Algii-tl. Yorks. 1900, p. 5!).

Semicells with the l);isal inflation slightly reduced

and with the apical tubercles much reduced (rarely

wanting').

Length 835-494 /A; breadth at base of semicells 4o-
<)()

/a,,
at apex 24-41 ^.

ENGLAND. Westmoreland! (ViW/lv). W. and N.

Yorks! Cambridge! Warwick
( Hi/As). Gloucester

(Haifa). Surrey! Sussex (Haifa). Hants! Corn-
wall ! (Marquand).

WALES. Capel Curig ! (Coob> <J- II7//.S-), a,nd near
Dolbadarn Castle !

,
Carnarvonshire. Dolgelly, Merio-

neth (Ha]fa).
SCOTLAND. General ! (Hoy fy Hi-wtt). Outer

Hebrides ! Orkneys ! Shetlancls !

IRELAND. Cloonee Lough, and 8 miles S. of Ken-
mare, Kerry ! Dublin and Wicklow (Archer). Clough,
Antrim !

Geotjr. Distribution. France. Germany. Galicia

in Austria. Hungary. Italy. Norway. Sweden.
Bornholm. Central and S. Kussia. India. Central
Africa (form). Sandwich Islands. United States.

Brazil.

This is the most abundant and widely distributed of the
varieties of Pleurotsenium curuinituiii. It differs little from
the type, the most important distinction being the great re-

duction in the size of the apical tubercles, but every gradation
exists between the condition typical of Pk'iimt^ <n//ini coro-

natiini and a form in which the tubercles are completely
absent.

Kabenhorst identifies " Docidium nodulosum Breb." with
" Closterium crenulatum Ehreiib.," referring to both under
the name of Pleurotsenium crenulatum (Ehreiib.) liubeuli.

We do not think, however, that Ehrenberg's
"

( '/o.^frrin in

crenulatum" is correctly identified with Docidiiou IHH/H/UXH in

Breb. Certainly the plants described and figured by Wolle
as "Docidium crenulatum" are not identical with Brebi>-
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son's .-.perk's, although Wollo gives Brebisson's name as a

synonym.
Docidium coronatum var. undulatum Hieronymus (Conj. in

I'jiU'l. Pllan/enw. Ost-Afrik. 1S (

J."), p. ] 0) does not appear to

differ in any marked degree from an ordinary form of tin-

type. The measurements given by Schmidle (Ost-Afrika

Desmid. l,sl)<S, p. 2o) as "Uiam. 06/4; long. 180,./," must

refer to one semicell only, as is obviously shown by his

figure (t. i, f. 11).

Turner (in the Naturalist, Oct. 1887, p. 290) records

Diiciiliii ni it<nlti/<t*iiiii var. l(il>i(il/ini, but we do not quite com-

prehend the distinguishing lent nres of this form. He suggests
that there is an apical incision, but does not definitely say so

(riilf. Naturalist., Sept. 1887, p. 275) ;
neither do we know of

anything of the nature of an apical incision in any species of

this yenus. We recorded Turner's form, which was from

(iorniire, N. Yorks., in the '

Alga-flora of Yorkshire' (p. ."><))

as r/<'/irnf;nii/(in curonnhnu var. iinilnlo^ntn- forma lab in to.-.

2. Pleurotsenium eugeneum (Turn.) uol>.

DwiiUmii eugeneum Turn. Fresh \v. Alg. E. India, 1893, p. '30, t. '3, f. 3
;

Nurdst. Index Desm. 1890, p. 12().

Cells large, elongated and cylindrical, 10- IS timesO ^
.

longer than their diameter ; semicells with a prominent
basal inflation, lateral margins slightly sinuate, very

slightly attenuated towards the apex, which is rotnndo-

truncate and furnished with a ring of 20-24 pyrii'orm
tubercles (11 visible across the apex) ; cell-wall

smooth.

Zygospore unknown.

Length 070-720 /x; breadth at base of semicells 28-

'52
fj. ;

breadth at apex 24
//,.

< irmr. Distribution. India.

The typical form does not occur in Britain.

Turner's dimensions do not agree- with the si/A' and propor-
tion of his figure. The above measurements an- those given

by Turner in his text, but his figure measures: Length 712 /< ;

hn-adth nt base of semicells 45 n, at apex 31 fi. These are

much more in accordance with the proportions of the British

forms.



Konua ScoticB, forma nov. (1*1. XXIX, iig. 1.)

(

1

clls about 17 times longer than their diameter,

M-arcely attenuated; semicells with tlnve or four

smaller undulations above the basal inflation, the rest

of the lateral margins straight ; with a ring
1 of -^

elongated tubercles round the apex (11 visible); cell-

wall minutely punctate.

Length (i-)"J/x; breadth at base of semieells ; >7
/x,

at

apex 158
fji.

SCOTLAND. Rhiconich, Sutherland !

Forma Cambrica>///^' nov. (PL XXIX, fig.

Cells about 14 times longer than their diameter,

'scarcely attenuated; semieells with a second large
inflation above the basal inflation, the rest of the

lateral margins straight; with a ring of 20 elongated
tubercles round the apex (11 visible); cell-wall minutely
punctate.

Length 660 p ;
breadth at base of semieells 47

IJL,
at

apex 30
IJL.

WALES. Capel Curig, Carnarvonshire !

3. Pleurotaenium truncatum (Breb.) X;ig.

(PI. XXIX, figs. 3, 4.)

Clostcrium truncatum Breb. in Cheval. microscop. et leur usage, Paris,

1839, p. 272 ;
Breb. iu Menegh. Synops. Dcsm. 1S4O, p. 235.

Docidium tru /n-nt mtt Breb. in Kalfs' Brit. Desm. 1848, p. 15U, t. 2(i, f. 2;
Arch, in 1'ritch. Infus. 1861, p. 745 ; Cooke, Brit. Desm. LSMi, p. 15,

1. G, f . -1
; Koy & Biss. Scott. Desm. 1894, p. 242.

1'i.inn-iit u' ilium ''
t rn m'xt inn (Breb.) Nag-, tratt. einz. Alg. 1849, p. !(>! ; De

Bary, Conj. 1858, p. 75 ;
Eabenh. Flor. Europ. Algar. Ill, IMS, p. 142;

Delp. Desm. subalp. 1877, p. 127, t. 19, f. 7-11
; Hansg. Prodr. Al^cntl.

Bohin. 18SS, p. 1'JU; De Toni, Syll. Alg. LSS9, p. Wi7
;
West. Alg. W.

Ireland, 1892, p. 119; Liitkem. Desm. Attersees, 1893, p. 54(5; "West \-

G. S. West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1901), p. 59.

Cells large, (3-8 (rarely up to 10^) times longer than

their diameter ; semieells somewhat tumid, generally a

little broader in the middle than at the base, gradually
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and considerably attenuated from the middle to the

apex, with a slight but distinct basal inflation ; apices
truncate or convexo-truncate, with a ring

1 of 13-15

small, depressed, apical tubercles (7-8 visible across

the apex) ; cell-wall punctate.

Zygospore unknown.

Length 380500 (very rarely up to 700) /u. ; breadth

in middle of semicells (maximum breadth) 04-75 /z ;

breadth at apices 29-40 ^.

ENGLAND. Cumberland! Westmoreland ! (///**<//).

W. and N. Yorks! Leicester (//"//). Suffolk! Warwick!

(ir/7/.s). Surrey! (AW/*). Sussex (R<ilf*). Hants.

(Boil). Cornwall! (Balfo).
WALKS. Capel Curig ! (Cooke fy IT/V/.s), Siiowdon (at

over 3,000 ft.) !
,
and Llyn Padarn !

,
Carnarvonshire.

SCOTLAND. General ! (lunj fy Bisiwlt). Outer
Hebrides ! Shetlands !

IRELAND. Mayo ! Galway ! Kerry ! Dublin and
Wicklow (Ai'cln'f).

(ii'oijr. Distribution. France. Germany. Austria

and Galicia. Hungary. Italy. Norway. Sweden.
Denmark. Bornholm. Poland. N. Russia. Nova
Zenibla. Spitzbergen. Greenland. India. New
Zealand. United States. Brazil. Paraguay.

Var. crassum Boldt.

Pleurot&nium truncatum var. OMSSIM)/ lioldt, Siber. Chlorophy. 1885,

p. 121, t. G, f. 4-1
;
West & G. S. West, Alya-fi. Yorks. 19UU, p. 59.

PI. Brcfddii Istvanffi, Diag. pru3v. A!LT. nov. Hangar. 1887, p. 24U.

Cells shorter than in the typical form, only 4 times
t/ 1 7

Longer than their diameter; semicells more tumid,
without basal inflation, and without apical tubercles.

Length 255 /A; maximum breadth (5o/z.

Kxcii.vND. Gormire, N. Yorks (Turner).

drot/r. Distribution. --Hungary. Sweden. Xova
Zembla. Siberia.

Wo think that Boldt 's variety ini^lit perhaps IK- placed as

a specie's, l>ut as we have never seen a specimen of it-

cannot pronounce a definite opinion on this point.
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Var. granulatum West. (PI. XXIX, figs. 7, 8.)

Pica rnl:i'ni inn I rn nfii! ii 111 \-;\r. lira iniliil ii in West, New Brit. Fresliw. Al.y.

1S94, p. :<
; Roy & Biss. Scott. Desm. is<i|, p. I'|L'.

A variety with the cell-wall distinctly and irregularly

granulate.
Length 405-405

/x ;
max. breadth 54-67 /A.

ENGLAND. Borrowdale, Cumberland !

SCOTLAND. Ben Laoigli, Perth !

Var. Farquharsonii (Roy & Biss.) n<>l>. (PI. XXIX,
figs. 5, 0.)

Docidimn Farquharsonii Hoy, Freshw. Alg. Enbridge Lake and Vicin.

1890, p. 3:^5 ; Roy & Hiss. Scott, Desm. 1894, p. 241, t. 4, f. 1.

This variety differs only from the typical form in

the somewhat sudden attenuation of the semicells near

the apex; apical tubercles large and very depressed,
12-14 in number (7 or 8 visible across the apex).

Length 288-384 /A ;
max. breadth 48-53 /A; breadth

at apices 22'5-28/x.
ENGLAND.---Ball Hill Pond, Hants (Roy). Near

Land's End, Cornwall!

SCOTLAND. Near Springhill, Aberdeen; Muchalls,

Kincardine ; Balquhadly Hill in Fern, Forfar ;
Tent's

Moor, Fife ; Sheriffmuir near Dunblane, and Bracklin

near Callander, Perth (Roy <J*

4. Pleurotaenium Ehrenbergii (Breb.) De Bary.

(PI. XXIX, figs. 9-11 ; PI. XXX, fig. 1.)

Closterium Trabccula Ehrenb., 1830 [in part].
Docidimn Ehr?i<>'<',-iiii Breb. in Diet. univ. hist. nat. 1844, p. !

; Knit's.

Brit, Desm. 1848, p. 157, t. 26, f. 4
;
Arch, in Pritch. Infus. IStil, p. 7 i:..

t, 2, f. 8-11
;

t. 3, f. 46, 47 ; Cooko, Brit. Desm. 1886, p. 14, t. 6, f. 1 a,

b, d
-, West, Al-. N. Wales, 1890, p. 284

; Eoy & Biss. Scott. Desm.
is'. I1-, p. 241 (in part?).

Penium (Docidium) Ehr,'nl><-,-(iii Kiitz. Spec. Alt;'. 1849, p. 168.

Pleurotwnium Ehrenlerrjii (Breb.) De Bary, Conj. 1858, p. 7o ; Hansg.
Proilr. Alo-enfl. Bohm. 1888, p. 189; De Toni, Syll. Al--. ISS'.i, p. S'.u; :

West, Alt;-. W. Ireland, 18!I2, p. ]!!: Al--. En<?. Lake Distr. ls.i2.

p. 710; Nordst. Index Desm. 189(>, p. 114; West & G. S. West, A1M-.

S. England, 1897, p. 483; G. S. West, Al^a-fl. Cambr. 1S99. ]>.
11:!:
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West & U. S. West, Alga-fl. Yorks. 19<>o. p. 5S
;
Al\ N. Ireland, 1902,

p. 2!).

I>nri/liiini Kli i-<'nl>si-<iit var. I "milt nut Turn. Froshw. Alg. E. India, 1S93,

P. :',i, t. 4, f. 4.

D. quantillum Turn., 1. c., 1893, p. 2S, t. 2, f. 9
;

t. 4, f. 12.

Colls of medium size, rather narrow and subcylindri-
cal, 15-20 times longer than their diameter; semicells

somewhat variableiu form,notat all or sometimes slightly
attenuated from base to apex, with a distinct though
small basal inflation and one undulation (sometimes
two) immediately above it; apices truncate, bordered

by a ring of conical or rounded tubercles, 7-10 in

number (4 or 5 visible across the apex) ; cell-wall

punctate.

Zygospore globose or ellipsoid-globose, smooth.

Length 240-480
//, ; breadth at base of semicells

18-oO/x,, at middle of semicells 16-26/x, at apices
14-5-22

/x, ;
diam. zygosp. 70-90 ^.

ENGLAND. Cumberland ! Westmoreland! (7iW/x).

W., N., and E. Yorks ! Lancashire ! Leicester (Roy).
Essex! Cambridge! Oxford! Warwick (JIV//*).

Gloucester (CW.-<?). Middlesex (O>o/,r). Surrey
(zygosp. from Thursley Common) ! Sussex (Rolfs).
Hants! (Raffs). Devon! Cornwall! (Ralf#).
WALKS. General! (at 2,200 ft. on Glyder Fad),

Carnarvonshire) .

SCOTLAND. General ! (R<>i/ $ Ttixxrtt). Common in

Outer Hebrides ! Orkneys ! Shetlands !

). General and abundant!
Distribution.- -France. Germany. Austria

and (italicia. Hungary. Italy. Norway. Denmark.
Bornholm. Poland. N. Eussia. Nova Zembla.
Siberia. Central China. India. Ceylon. Java.

Sumatra, Samoa, Australia. New Zealand. Mada-

gascar. E. & W. Africa. United States. Brazil.

Patagonia.
PL Ehrenbergii is the most frequent of the British species

of tlic pMius, and it exhibits considerable variability in both
form nnd si/e. The semicells ;nv i^cncnilly slig-htly ntienu-
iilcd I I'om the base to the apex, but in some forms they ;in>
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somewhat tumid, or the lateral maro-ins may be parallel.
Tliere is one basal inflation with usually another smaller

undulation just above it. The apical tubercles ai-c never

absent, but in rare instances they may be much reduced.
A curious form of this species is ii^-ured on PI. XXX, fio-. 2.

The cells are larger than usual and there is a lar^v inihitimi

on each semicell above tlio basal inflation. The specimen \vas

From Capel Ctiri^
1

,
X. Wales

; length 1- !">
// ; breadth above

basal inflation (max. breadth) o7- !()/<; breadth of apices
'24

ft. We have noticed the same form from the plankton of

Locli Fadaghoda, Lewis, Outer Hebrides.

Var. granulatum Ealfs.

'i'iiii var. granulatum Ealfs, Brit. Desm. 1848, p. ir>7,

t. 3.3, f. 4
; West, Ali?. N. Wales, 1890, p. 284

; Eoy & Biss. Scott. Desm.

1894, p. 241
;
West \ (>. S. West, Alga-fl. Yorks. 1900, p. :>s.

A variety with the cell-wall distinctly and coarsely

granulate.

Length 350 /A; breadth at base of semicells 33^,;
breadth at apices 20 p.

ENOLAND. W. and N. Yorks! Sussex (7.W/V).
Hants (Iin,j). Cornwall ! (Unlfr).
WALES -Capel Cnrig, Carnarvonshire !

SCOTLAND. Aberdeen (Iloij cj

1

Ili^cft). Perth !

. Distribution. Bohemia in Austria.

Var. elongatum West. (PI. XXX, fig. 3.)

Docidivm Ehi'?Hl>ci-<ji! var. elongatum West, Alg
1

. N. Wales, IS'.K), p. 2M.
Pli< a ,<>/.T, i 'ii<, a Ehrenbergii var. elongnfi'm Wr.--1. Al"1

. W. Ireland, IS'.H'.

p. 119.

Cells narrow and much elongated, about 25 times

longer than the diameter.

Length 525-575 ^ ;
breadth at base of semicells i23-

w

2(>jLt,
in middle 21-22*5

/x,
at a])ices 17-19/z.

\\'.VLES. Capel Curig, Carnarvonshire!

IRELAND. Clifdeu, Galway !

Var. undulatum Schaarschm.

Pleurotcenivm. Ehrettlicrgii var. nml nJntinu Schaarschm. Magyar. Desm.
iss::. p. L'TS, t, 1, f. 2l' ; Schmidle, Al^. aus Sumalra. ]su:>. p. I'.iio with

ti- : West &G-. S. West. Freslnv. Al-. Ceyl.m, 1<K>2, p. 145.
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Cells larger than in the type, 20-23 times longer
tlmn their diameter; basal inflation prominent and
lateral margins gently undulate from base to apex.

Length (500-700 /A ;
breadth in middle of semicells

28-30 /A,
at apices 26-27 p.

(
iroijr. Distribution. Austria. Hungary. Sumatra.

The true var. -nvditlntn-m Schaarschm. has not been ob-

served in the British Isles, but a form has been found in

Cambridgeshire which approaches very close to it (r'xlr (i. S.

West, Alga-fl. Cambr. 1899, p. 113). The upper third of the

semicells was destitute of undulations, otherwise it would not

luive differed from Schaarschmidt's variety; length 709 /i;

breadth at base of semicells 40/<, in middle of semicells 3.1 /,

at apices 27 //.
This form is figured on PI. XXX, f. 4.

5. Pleurotaenium tridentulum (Wolle) West.

(PI. XXX, figs. 5, (>.)

Docidium tridentulum Wollc, in Bull. Torr. Bot. Club, 1882, p. 14
;
Dosm.

U.S. 1884, p. 52, t. 10, f. 10
;
DC Toni, Syll. Al.o-. 1889, p. 874; Eoy &

Biss. Scott. Desm. 1894, p. 242; Nordst, Index Desm. 1896, p. 25s.

D. ,SVcy</ ,-mti Eoy in Scott. Naturalist, 1883, p. 39. [This is not Clostcriu>

Sri'jil ,-inn Kiitz.]
Fleurotxnium truh'iitidum (Wollo) West, Alp;. W. Ireland, 1892, p. 120.

7Y/Mfm tridentulum Eichl. & Eacib., 1893; Eichler, Mat. flor. Miedz.

1894, p. 57.

rieurotcenium Sceptrum West & G. S. West, Some N. American Desm.

ls9(i, p. 235, t. 13, f. 6 ;
Some Desm. U.S. 1898, p. 285; Alg. N. Ireland,

19(12, p. 26.

Cells rather small, narrow, about 20 times longer
than their diameter; semicells gradually attenuated

from base to apex, with a slight basal inflation, lateral

margins straight ; apices truncate, furnished with

four sharp spines or teeth ;
cell-wall smooth.

Zygospore subglobose and smooth.

Length 211-320 ^ ;
breadth at base of semicells 12*5-

1()/x; breadth at apex (V5-8'3 /i ;
diam. zygosp. :U

/A.

SCOTLAND. Poolewe, Ross; Brin (Ilnij HisgeM) and

Moii I art, Inverness ! Head of Glen Coe, and in Mull,

Argyll (I !.<>i/ cj- Jiiwtt).
1 1,

1 K LAND. Near Glenties, Donegal !

(ii'otjr. Distribution. Poland. India (form). W,
Indies. United States.
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This is ono of tlie rurest British species of tin- ^enus, and is

well characterised by its sni;ill si/e and apical tcctli. Tlie

four apical troth ;ire not all in focus at Hie same time, and
1 ln's led to an error in Wolle's original description, in which
lie mentions only three teeth. It is a decided western species
in the British Isles. .Some forms were noticed which were

suddenly attenuated at about one fifth of the length of their

semicells from the apices.
As this DesmitT is not "

( '/<>xt<'ri,u,'i>i. Sceptrum Kiitz. 1845,"
that species being- Dofitlhi in Jj/tr/i/u m [>rel>., IJoy's specific
name "

i^ci-fifm in
" cannot be accepted for the species, bring

one year subsequent to Wolle's Dor/'dhini tridentulum.

Var. capitatum West. (PL XXX, figs. 7, 8.)

Pleurotsenium tridentulum var. capitatum West, Alg. W. Ireland, 1892,

p. 120, t. 24, f. 12.

/'/. triiloit itliim vav. granulatum West, 1. c. p. 120.

PI. Sceptrum West A: G. S. West, var. cn.pitatnm West <t G. S. West, Sonic
N. Amer. Desm. 1896, p. 235, t. 13, f. 7, 8.

Cells more elongate than in tlie type, 26-27 times

longer than their diameter; semicells gradually
attenuated to the apices, which are subcapitate
and rounded

;
cell- wall granulate except at the

apices, which are smooth and furnished with the

usual four teeth.

Length 314-360 /z ;
breadth at base of semicells

12-14 /a; breadth of apices 7'5-8'5
/JL.

ICELAND. Lakes, Clifden to Roundstone, Galway !

Geot/r. Distribution. United States.

6. Pleurotsenium Trabecula (Ehrenb.) Nag.

(PL XXX, figs. 11-13.)

Closterium Trabrniln Ehrenb. Beitr. zur Kenntniss dor Organis. dcr
Infus. 1830, p. G2 and 70

;
Ehrenb. Infns. 1838, p. 92, t. H, f. II (in pail :

according- to Turner only 114 and 117) ; Monegh. Synops. Desm. 18JO,

p. 235.

Plevrntii'iihnii Trabecula (Ehrenb.) Nag. Gatt. einz. Alg-. 1849, p. 104,
t. 6, f. A

;
? Eabenh. Flor. Enrop. Algar III, 1808, p. 141

;
Laind. Desm.

Sncc, 1871, p. 89 ; Nordst. Alg. aq. dulc. et Char. Sandvic, 1878, p. 11 ;

'J Kirchn. Alg. Schles. 1878, p^ 144; Hansg. Prodr. Algenfl. Bohnr. 18ss,

p. 190 ; De Toni, Syll. Alg. 1889, p. S95 ; Borge, Chlor. Norska Finmark.
1892, p. 13; Nordst. Index Desm. 1896, p. 255; West & G. S. West,
Desm. Singapore, 1897, p. 159

; Alg. S. England, 1897, p. 483 ;
G. S. W.-st .

14
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Alc;a-fl. Cambr. 1899, p. 113
;
West & G. S. West, Al^a-fl. Yorks. 1900,

1>. 58; Freshw. Chlorophy. Koli Chang, 1901, p. 1<>7 ; Alf. N. Ireland,

I

(

.nc', p. 20.

Dori'iiinii T>-<iln'''i<la Eeinsch, Algonfl. Frank. ISOT.p. 1S3 (in part) ; Wowt.
Itrsin. Mass. 1SS9, p. 17, t. 2, f. 11

;
Turn. Frosluv. AU;-. E. India, 1893,

p. 3S
; L'oy & Uiss. Scott. Desm. 1894, p. 242.

Cells large, subcylindrical, 11-15 times longer than

their diameter; semicells with one basal inflation,

rarely with a second slight undulation above it, almost

cylindrical, gradually attenuated towards tin- apices.

lateral margins almost straight, generally faintly

convex ; apices rounded-truncate, destitute of tubercles;

cell-wall punctate.

Zygospore ellipsoid and smooth.

Length 390-664 /A; breadth at base of semicells

26-46 /A; breadth of apices 16-32/x; length of /ygosp.
70 /x,

breadth 48 p.

ENGLAND. Cumberland ! Westmoreland ! (.///W//).

W. and N. Yorks ! Lancashire! Essex! Cambridge !

Surrey ! Hants ! Devon ! Cornwall !

WALES. Capel Curig and Glyder Fawr (at 2,700 ft.),

Carnarvonshire !

SCOTLAND. Sutherland ! Ross !
, Inverness, Aber-

deen !
, Kincardine, Perth !

,
Arran (Hoi/ <$ ///.s.sv//).

( 'umbrae, Ayr ! Lewis, Outer Hebrides ! Orkneys !

II.'KLAND. Donegal! Galway ! Kerry!
(Irot/r. Distribution. France. Germany. Austria

and Galicia, Italy. Norway. Sweden. Denmark.

N., Central, and S. Russia, Iceland (var.). Nova
Zembla. Greenland. Central China (var.). Japan

(var.). India. Siam. Singapore. Abyssinia, Aus-

tralia (var.). United States. Brazil. Argentina.

Uruguay.
Cl. Trahecula Ehronb. appears to linvo hoon a composite

s])(H-ics as is amply illustrated on tab. 6 of Ehrenberg's
f Infusionsthierchen/ 1S:',S, f. II 1-7. From tlu-so lignrcs

recent- authors have selected the two (fi^'s. 114 and 117)

wliieli most nearly a^ree with the widely distributed type of

Plewrotsenium descrilied ultove.

It seems generally recognised that Pleurotaenium Trabecula

is a moderately large species, with one basal inflation to tin-



211

semicells and rounded-truncate apices, which are quite
destitute of tubercles.

PI. Trahrriilii is ;t more robust species tlian PI. Hli,n"iil,rr</ii,
witli ;i dilVrrence in the basal undulation of (lie seuiicdls, ;ind

with smooth ;ipices. Some of its loi-ius ;ippro;i<-li verv closely
PI. iini.i'iiiiiini (Keinsch) Lund.

Forma granulata G. S. West.
Plcurotxnium Tr<i1>i>ri<1<i forma iii-mmlnta G. S. Wcsl, Al."-a-fi Canibr

1899, p. m, t. ::'.)(;, f. 6.

Cell-wall distinctly and irregularly granulate.

Length 486
//,; breadth at base of semicells 35 /u;

breadth of apices 25
/x.

ENGLAND. Chippenham Fen, Cambridge !

This form is precisely an;iloo'(>us to P. Ehrenbergii v:i.r.

granulatum Half's.

Forma clavata (Kiitz.) West & G. S. West, (PL XXXI,
figs. 8, 0.)

Doculiinii ./iii-iitum Kiitz. in Ralfs' IJrit. Desm. 1848, p. 1.16, t. 26, f. 3;
Arch, in 1'ritch. Infus. isiil, p. 745, t. 2, f . 9

; Cooko, Brit. Desm. 1886,
p. 14. t. (i, f. 2

; Eoy & Biss. Scott. Desm. 1894, p. 241.
Pleurotxnium clnvatum (Kntz.) De Bary, Conj. LS5S, p. 75 ; Ilalx-nh. Flor.

Europ. Aljr. Ill, 1868, p. 141
; De Toni, Syll. Alt;-. 1SH9, p. 897 ; W.'sl.

Alo-. W. Ireland, 1892, p. 119.

DiK-iilhtin Triilii'citJu. f. 1!. i-lnnitinn Ecinsch, Algenfl. Frank. 18(57, p. 1S3.
Plcuriit.-i'iiinni Trabecula forma clavata West & G. S. West, Alg-a-fl. Yorks

1900, p. 58.

Cells about 12 times longer than their diameter
;

semicells slightly tumid and subclavate.

Length 300-390
/u,;

breadth at base of semicells

22-31 /x; maximum breadth 24-32'5 /x.

ENGLAND. Westmoreland! (liisw.tt). W., N., and
E. Yorks! Warwick (Will*). Sussex (lin Ifi). Hauls

(//"//). Cornwall (Marquand).
WALES. Bethesda !, Capel Curig ! (rW- ^ MV//x),

and near Dolbadarn (Jastle !
, Carnarvonshire. Llyn

Coron, Anglesey !

SCOTLAND. Sutherland, Ross, Inverness, Nairn,
Aberdeen, Kincardine, Forfar, Perth ! (Uotj $ IH.wll).

Kirkcudbright !
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L{f:i,.\.\D. Galway ! Dublin and Wicklow (Ar<-ln'r\

Antrim !

(ii'otji-. Dixtrilwtion. France. Germany. Italy.
Sweden. United States.

Var. rectum (Dclp.) nob. (PI. XXX, figs. 9, 10.)

rectum Dolp. Dcsm. Sulialp. Is77, p. 129, t. 2O, f. 8-11 :

DC Toni, Syll. Ala;. 1SS<, p. S'.lii; West. Ali;-. W. Irclan-1, 1S'.I_>. p. ] 20 :

Lutkcm. Dcsm. Attersees, IS':i. p. .-,|.<; : ];..y ^ Hiss. Sd.tt. Dcsm. isi'l.

p. 21.2 : Nordst. Index Desin. 1896, p. 222.

Peniinii i-i'i-txm (Dclp.) Willo, Sydamerik. Algfl. 1884, p. 22.

Docidium rectum (Dolp.) Wolle, in Bull. Torr. Bot. C'lul), 1S85, p. 2.

Pleurotxnium maximum West, Alg. W. Ireland, 1892, p. 119.

PI. maximum var. occidentalc West, Alg. Eng. Lake Distr. 1892, p. 719.

Cells rather smaller than in the type, straight,
12-18 times longer than their diameter

;
lateral margins

of semicells above the slight basal inflation straight ;

cell-wall often smooth.

Length 212-408 )a ; breadth at base of semicells

22-23
jji ;

breadth of apices 14-20
/JL.

ENGLAND. Enbridge Lake, Hants. (7?o//).

WALES. Capel Cnrig, Carnarvonshire (Roy).
SCOTLAND. General (Roy $* THwft). We have

only found it in Aberdeen, Ross, Inverness, Suther-

land, and the Outer Hebrides !

IRELAND. Cromagioun, Kerry !

Geofjr. Distribution. Italy. Austria. Hungary.
Galicia. Norway. Sweden. Central China. India.

New Zealand (var.). Australia, United States. Brazil.

It is impossible to retain Pleurotasnium rectum, Del]). :is a

species separate from PI. Trobecula (Ehrenb.) Niii>'. It only
dilf'ers in the somewhat smaller size of the cells and the

straighter lateral margins of the semicells. It is IVecjiient in

some districts of Scotland and Ireland, but is very uncommon
in I'hiu'lancl.

Var. rectissimum var. nor. (PL XXX, figs. 14, 15.)

Cells more elongate than in the type, 26-30 times

longer than their diameter, rigidly straight; semicells

with the slight basal undulation of the type, very
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gradually attenuated to the apices, which are dilated

and rounded-truncate.

Length 544-628 /A; breadth at base of semicclls

_!'! 23-") /A; breadth, of apices 14
/A.

SCOT i,A XD. Rhiconich, Sutherland !

7. Pleurotaenium maximum (Reinsch) Lund.

(PI. XXXI, figs. 1, 2.)

Doridinm nuixitinnti Reinsch, Spec. Gen. Alg. 1867, p. 140, t. 20 C II, f. 1, -
;

Al-mfi. Frunken, 1807, p. 184, t. 12, f. 4
; Roy & Hiss. Scott. Dosm.

IS'JL, p. 241.

Pleurotaenium itni,i-iiiiniii (Reinsch) Lund. Desni. Suec. 1S71, p. ^!( ;
Hi 1

Toni, Syll. Alg. 1889, p. 899; Nordst. Index Desin. 1S90, p. 100; West
\ <i. S. West, Welw. Afric. Fresliw. A1-. ls97,p. 80; Fiv.slnv. ChL.rophy.
Koh Chany, 19O1, p. 107 ;

Freslnv. Aly. Ceylon, 19<)2. ].. 145.

Pic" >-<it;t'tiiinit Ari-Jicrii Delp. Ilcsni. Sulialp. 1N77, p. 128, t. 19, f. 12-16;

Wille, Sydamerik. Algfl. 1884., p. 23
;
De Toni, Syll. Aly. 1889, p. 902

;

Liitkem. Desm. Attersees, 1893, p. 540.

Docidium Archerii (Delp.) Wolle, in Bull. Torr. But. Club. 1885, p. 2.

Cells large, subcylindrical and elongated, 14-18
times longer than their diameter

;
semicells with a

prominent basal inflation and often with a smaller

undulation immediately above it, very slightly tumid
and then gradually tapering to the apices, which are

truncate with rounded angles ;
cell-wall punctate.

Zygospore unknown.

Length 568-852 ^ ; breadth at base of semicells

38-54/A; breadth in middle of semicells 31-42 ^ ;

breadth of apices 22-30 p.
WALES. Capel Curig, Carnarvonshire !

SCOTLAND. Scolty, near Banchory, Kincardine

Bisxcff). Aberdeen !

Distribution. France. Grermany. Italy.

Austria and Glalicia. Hungary. Sweden. Japan (var.).

Ceylon. Siam. Abyssinia. W. Africa. Brazil. Ecuador

(var.). Paraguay. Uruguay.
This species differs very little from PI. Tnilir<-n/<i, ln-ing

distinguished by its Iju-^er si/e ;ind the greater prominence of

the basal intiatiuii of the semicells. Jt is one of the hirers!

and likewise one of the rarest Desmids which occur in the

British Islands.
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S. Pleurotaenium Hutchinsonii (Turn.) West & Gl. S.

West.

(PI. XXXI, fig. 7.)

Dociiliinn Hutchinsonii Turn. Desni. Notes, IS'.CJ, p. :il.(i, iii;-. 16.

Pleurot&nium Hutchinsonii (Turn.) West & G. S. West, Alya-11. Yurks.

1900, p. 59.

Cells somewhat small, 1112 times longer than their

diameter; semicells with a slight basal inflation, very

slightly attenuated to the apices; lateral margins

faintly sinuate, apices truncate with broadly rounded

angles; cell-wall covered with small papillae (2*5-3 /m

in length; those at the apices 1'7-2/x in length).

Zygospore unknown.

Length 245-280 /A; breadth at base of semicells

21-26
jit;

breadth of apices 17-UK)^.
ENGLAND. Strensall Common, N. Yorks. (W. II.

Turner).

9. Pleurotaenium nodosum (Bail.) Lund.

(PL XXXI, figs. 3-6.)

Closterium nodosum Bailey, 1846.

Doi-iilinni nodosum Bail, in Ealfs' Brit. Desm. 1848, p. 218, t. 35, f. 8 ;

Bail. Microscop. observ. 1851, t. 1, f. 4; Arch, in Pritcli. Infus. isiil,

p. 745; Kabenh. Flor. Europ. Algar. Ill, 1808, p. 145
;
Arch, in Quart.

Journ. Micr. Sci. 1872, p. 193 ("forma"); Wolle, Desm. U.S. 1884,

p. 50, t. 11, f. 11, 12
;

t. 12, f. 20; Cooku, Brit. Desm. 18815, p. 12, t. 7,

t'. 2; Borge, Austral. Siisswasserchlor. 18915, p. 27, t. 4, f. 49-51.

Pleiu-otaenium nodosum (Bail.) Lund. Desm. Siu-c. 1871, p. 90; Nordst.

Al--. Brasil. 1877, p. 17; Freshw. Ali>\ N. Zeal. 1888, p. 05; Johnson,
l.'are Desm. U.S. II, 1894, p. 290

;
West & G. S. West, Some N. AIIHT.

Desm. 1896, p. 234; Some Desm. U.S. 1898, p. 285; Freshw. Al--.

Ceylon, 1902, p. 141.

Docidium nodosum var. llil'i-ii<<-n>n Cookc, I!rit. Desm. 1880, p. 13.

Docidiupsis nodosa Eacib. Desni. Nowe, 1889, p. 107, t. 7, f. 22.

D. nodosum a. typica Turn. Freshw. Aly. E. India, 1893, p. 35.

D. Hoiltixinu y. dentatum Turn. 1. c.

Cells large or moderately large, 6^8 times longer
than their diameter

;
semicells with nodulose margins,

caused by four rings of prominent nodules, one basal

ring, and three other equidistant rings, 6-8 nodules in

each ring, gradually tapering from base to apex ;

apices dilated, convexo-truncate, furnished with a
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peripheral ring of (3-8 conical teetli (wliicli do not pro-

ject beyond the extreme apex) ;
cell-wall smooth or

distinctly punctate.

Zygospore unknown.

Length 280-520
/u, ;

maximum bread tli 40-80 /A ;

breadth of apices 24-50
/JL.

WALES. (

1

;ipel Curig, Carnarvonshire! (Cookc tj*

Wills).
SCOTLAND. Rhiconich and Lower Duartmore,

Sutherland!

IRELAND. Connernara, Galway (Archer).
<
}<'(>tjr. Distribution. Germany. Galicia in Austria.

Norway. Sweden. India. Ceylon. Singapore. Java.

New Zealand. United States. Brazil.

This is one of the most handsome of the British species of

Pleurotsenia, and it is also one of the rarest, being confined

to certain of the rocky districts of the west coast. It is a
somewhat variable species, especially in the relative pro-
minence of the rings of nodules, in the shape of the nodules

themselves, and in the width and degree of extension of the

apex. The apical teeth were not illustrated by Bailey (in

Knit's' Brit. Desm. t. 35, f. 8), but that was purely an oversight.

They are present in all specimens of PL nodosum, both

American, European, Asiatic, and Australasian. We were at

first inclined to believe that all the British examples were of

comparatively small size, but we have since obtained Scottish

specimens equal in size to the largest American or Asiatic forms.

There is no excuse for the names "
a. tyfiica" and "

j. <lcn-

tata
"

given by Turner to forms of this species. If Turner
had examined a sufficient number of specimens from different

localities, he would have found that all were dentate at the

apex, and that the species was not exceptional in the matter
of variation within certain limits.

Turner also describes "ft. anglicum'' from Capel Curi^,
N. Wales (Wills), and from near Windermere (Turner) ;

vide
' Freshw. Alg. E. India/ 1893, p. 35. He says that near the

apex are 10-12 small nodes or hollow tubercles, but his figure

gives one the impression that the apex was in an oblique

position when sketched. We have examined a number of

specimens of this Desm id from Capel Curig, collected over a

period of nine years, and have always found the apices

typical.
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Genus 12. Tetmemorus Ralfs, 1844.

Ralfs' iu Ann. Mag. Nat. Hist. 1844, p. 25<>.

Hassall, Brit. Freshw. Alg. 1845, p. 377.
I,

1

,- 1 Us, Brit. Desm. 1848, p. 145.

An-li. in Pritch. Infus. 1861, p. 720 and 7411.

Kalicnh. Hor. Enrop. Algar. Ill, 18<>s, p. i:;:i

Cooke, Brit. Desm. 188(i, p. 48.

DC Toni, Syll. Alg. 1889, p. 8(ii;.

Cells elongated, straight, cylindrical or fusiform-

cylindrical, a little compressed at each apex, slight I v

constricted in the middle, with a very narrow incision

in the middle of each apex, apical angles rounded;
vertical view circular or broadly elliptical; cell-wall

minutely scrobiculate, or punctate ; with a single

chloroplast in each semicell, containing a central row
of pyrenoids.

This genus is easily distinguished from Pleurot&nium by
I he well-marked apicsil incisions, and by other minor cha-

racters. It differs from Closterium in its straight cells, its

median constriction, and in its broad apices with median
incisions. From Penium it is distinguished by its more
evident median constriction and its apical incisions

;
from

some Penia it is also at once separated by its method of

division and the absence of periodical growth.
It is closely connected with Euastrum through the American

Drsmid Euastrum giganteum (Wood) Nordst., formerly de-

scribed by Wood as Tetmemurus giganteus.
The nearest genus to it in the general form of the cells is

the African and S. American genus Ichthyocercus.

1. Tetmemorus Brebissonii (Menegh.) Ralfs.

(PL XXXII, figs. 1, 2.)

lirebissonii Menegh. Synops. Desui. 1840, p. 236.

Hi-i'bissonii (Menegh.) Kalfs, in Ann. Mag. Nat, Hist. 1M4,

p. 2.Y7, 1 . 8, f. 1
;
Haas. Brit. Freshw. Alg. 1845, p. 377, t. 89, f . 5

; Ealfs, Bi-il .

IVsm. 1848, p. 145, t. 24, f. 1 </, b, c; De Bary, Conj. 1858, p.*73 ;
Airli.

in Pritch. Infus. 1801, p. 74G,t. 2,f. 11-13
;
Kabt-nh. Flor. Europ. Algar.

HI, 1868, p. 139 ; Kirchn. Alg. Schk-s. 1878, p. 145
; Wolle, Desm. U.S.

1884, p. 91, t. 20, f. 1, 2; t. 5<), f. HI!
; Cookc, Brit. Desm. 188(3, p. 48, t. 18,

f. 7; Hansg. Prodr. Algenfl. IJulim. 1888, p. 188; De Toni, Syll. Alg.
ISM), p. 8(iG; West, Alg. W. Ireland, 1892, p. 131; Eoy & Biss. Scott.

Desm. 1894, p. 242; Nordst. Index Desm. 1896, p. 68; West & G. S.

West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 59; Alg.
N. Ireland, 1902, p. 26.
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Pent " in (Tetmemorus) liri'liixstmii Kill/.. Spiv. Al^. IM'.i, ]>. 1(17 (in p;n-l I.

:' 'I'l-hiifiitiu-ux yion'i.f'i/t'ji Dunn. Fiv-shw. Xlg. ED--. Lake Dislr. Issii, p. I;:,

t, -2, L I'll: Cuoku, Urit, Duriiu. 1SSO, p. 50, t, 1U, f. U; t. l'(i, f. i'
;

!

Toiii, Syll. Alg. 1889, p. 8G'J.

(Vlls subcylindrical, 4-G (commonly 5) times longer
tlian their diameter, with a conspicuous median con-

striction; semicells very slightly attenuated from

base to apex; apices very broadly rounded, with a

deep median incision ; cell-wall minutely scrobiculate or

punctulate, punctulations arranged in distinct longi-

tudinal lines
; chloroplasts with a single median series

of four or five pyrenoids ; cells in side view more fusi-

form, semicells attenuated.

Zygospore globose, with a thick smooth cell -wall.

Length 155-220 /x ; breadth 80-41
/x ;

breadth of

isthmus 22-32
/x ;

cliam. zygosp. 80 ^.

ENGLAND. Cumberland ! Westmoreland !

\V. and N. Yorks ! Lancashire! Leicester

Warwick (Willy). Surrey! (Ralfn). Sussex (Ralfs).
Kent (llnlfa). Hants! (Ralfs). Devon! Cornwall!

(Ralfs).
WALES. General ! (At 2,200 ft. on Glyder Fach,

and 2,700 ft. on Glyder Fawr, Carnarvonshire.)
SCOTLAND. General ! (Roij $ Uissett). Outer

Hebrides ! Orkneys !

IRELAND. Donegal ! Mayo ! Galway ! Kerry !

Dublin and Wicklow (Archer). Down! Londonderry !

Geor/r. Distribution. France. Belgium. Germany.
Austria and Galicia. Italy. Norway. Sweden.
Denmark. N. Russia. India. Australia (var.). New
Zealand. Azores. United States. Brazil. Guiana.

This species is by 110 means common, and AVB never find it

in any quantity except in permanent bogs and at the margins
of lakes. It would appear that British specimens are larger
than those found in many parts of continental Kurope.
Halt's' measurements of his typical form were: length 215

/u,

breadth 36
fjt, agreeing very well with our own measurements;

whereas many continental observers give dimensions not

much more than half as large (length 78-116^; breadth
19-21 ^u).

It is difficult to correctly place the form described by
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as T. penioides, \)ni allowi'iiir suHiricnt latitude I'm-

Ik'iiiK-Lt's inaccurate drawings and observations, we have hille

hesitation in placing it under T. Brebissonii.

Var. turgidus Rail's. (PI. XXXII, fig. 3.)

s Brebissonii var. fiicc/i'i/ns Kalfs, Brit. Desm. 1848, p. 1-K>, t.-M,

f. 1 </, C; Cooke, Brit. Desm. 1880, p. i'J ; West, Alg. N. Wales, IS'.MI,

p. 280
; lloy & Biss. Scott. Dcsiu. 1<S'J !, p. 2 12.

Cells more deeply constricted; seraicells inflated.

Length 155 /x; breadth (maximum) 43 44 /A; breadth
of isthmus !2(j

ju.

ENGLAND. Ashdown Forest, Sussex (Ealfs).
\V.\LES. Snowdon, Carnarvonshire !

SCOTLAND. Not uncommon (L'n $ Itiwtt). Pertli !

(ti'uyr. Distribution. Poland. Australia. United

States.

Var. attenuatus Xordst.

Tctnionofiis Brebissonii var. attenuatus Nordst. in Botan. Notis. 11SS7,

p. 103 ; Freshw. Alg. N. Zeal. 1888, p. GO, t. 3, f. 18.

Semicells more or less sensibly attenuated towards

the apices.

Length 134-1D2
//, ;

breadth 27-30 ^ ;
breadtli of

isthmus 24
/x.

SCOTLAND. Ben Laoigh, Perth !

< icoir. Distribution. New .Zealand.

Var. minor De Bary. (PI. XXXII, figs. 4, 5.)

Jln'bissonii var. mi/tor De Bary, Coiij. 18oS, ]>. 7u, t. ">, t. !>

i 1,'alis, 1. c. f. If); Kabeiih. Flor. Ettrop. Algar. Ill, 1808, p. 1U> :

>V Biss. Scott. Desm. 181)1, p. I'll'.

Cells not more than half the size of the type ;
semi-

cells broadest towards the apices, lateral margins
towards the base gently hollowed.

Length (34-82 /A ;
breadth (maximum) 17'5-20/u;

breadtli of isthmus 14' 5-1 5
/x.

ENGLAND. Brandreth, Cumberland ! Hawkshead,
Lancashire !
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WALKS. Llyn Bochlwyd and Tvvll Dliu, Carnarvon-

shire !

SCOTLAND. Common! (Roy fy Bissett). ('mnmon in

Outer Hebrides! Orkneys!
IRELAND. Galway ! Kerry !

(li'oi/r. l)ix/i'il>/ifinii. Germany. Poland. Norway.
Sweden. Denmark.

Tliis variety is strikingly ;i lmml;i Ml in tin- west ;nnl nortli-

wi'st of Scotland. The form of tin- cells, which arc broadesl

towards the apices, is very characteristic.

Var. minimum nob. (PI. XXXII, fig. (>.)

Tetmemorus Brulissonii var. minor West, Alg. W. Ireland, LS92, p. 132 (in

part) .

Cells very small; lateral margins of semicells

parallel.

Length 57 /x ;
breadth 15

/z ;
breadth of isthmus 11

//,.

IRELAND. Near Oughterard, Galway !

2. Tetmemorus granulatus (Breb.) Ealfs.

(PL XXXII, figs. 7-9.)

Clostci-inin <jr<tuti.latus Breb. in Cheval. microscop. et usage, Paris, ls;;
(

.i,

p. 272 ;
Breb. in Menegh. Synops. Desin. 1840, p. 230.

Tetmemorus granulatus Half's, in Ann. Mag. Nat. Hist. 18-14, p. 257, t. s,

f. 2; Hass. Brit. Freshw. Alg. 18-45, p. 378, t. 89, f. 6; Rail's, Brit.

Desm. 1848, p. 147, t. 24, f. 2 ; 't, 33, f . 1
;
De Bary, Conj. 185N, p. 2SI, etc.,

t. 5, f. 11; Arch, iii Pritch. Infus. 1861, p. 740; Rabenh. Flor. Europ.

Algar. Ill, 18G8, p. 140, f. .55; Kirchn. Alg. Schles. 1S7S, p. 1 15 , Cooke,
Brit. Desm. issd, p. Ill, t. 18, f. 8; t. 19, f. 1; Hansg. Prodr. Al-onil.

r.r.hm. 1888, p. 189; De Toni, Syll. Alg. 1889, p. 807; West, Alg. N.

Yorks. 1889, t. 291, f. 5; West, Al--. W. Ireland, 1892, p. 132; K<>y A

liiss. Scott. Desm. 1894, p. 242; Nordst. Index Desm. 1896, p. L35 ;

West & G. S. West, Alg. S. England, 1897, p. 483
; Alga-fl. Yorks. 19ou.

p. 59 ; Alg. N. Ireland, 1902, p. 20.

Pcnium (Tetmemorus) granulatus Kiitz. Spec. Alg. 1849, p. 107.

Cells fusiform in both front and side views, 5--\l

times longer than their diameter, with a slight median

constriction; semicells gradually attenuated from the

base to the apex; apices rounded, with a median
incision of somewhat variable depth, apical angles
rounded or subacute; cell-wall finely scrobiculate,
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those scrobiculations near the isthmus being disposed
in horizontal lines, the rest scattered; chloroplasts
with a median series of four or five pyrenoids ; semi-

cells in side view rather suddenly narrowed near the

apex.

Zygospore globose, with a thick, smooth cell-wall.

Length 138-230 /A; breadth 30-40 /A ; breadth of

isthmus 25 40
/A ;

diam. zygosp. (5373 /A.

ENGLAND. Cumberland ! Westmoreland ! (Haifa).
Lancashire ! (Rolfs). W., X., and E. Yorks ! Cheshire

(Hoi/). Leicester (Boy). Essex! Warwick (M7//x).
Gloucester (Ha .1fa). Surrey! (Haifa). Sussex (Haifa).
Kent ! (Haifa).

'

Hants ! (Ifalfa). 'Devon! Cornwall!

(If-d-lfa) ; zygosp. from Tintagel !

WALES. Common !
;

at 2,200 ft. on Glyder Facli,

and at 2,700 ft. on Glyder Fawr, Carnarvonshire.

SCOTLAND. Abundant ! (Hui/ $ JH.wtt) ; zygospores
from Fyvie and Birsemore, Aberdeen ; Glen Dye,
Kincardine. Up to 3,500 ft. on Loclmagar ! Outer
Hebrides ! Orkneys ! Shetlands !

IRELAND. Abundant (zygosp. from Lough Anna,

Donegal) !

(Iroyr. Distribution. France. Belgium. Germany.
Austria and Galicia. Hungary. Italy. Portugal.

Norway. S \veden. Denmark. Bornholm. N. and
S. Russia. Iceland. Greenland. China. Ceylon.
Java. Australia. Sandwich Islands. Azores. United
States. W. Indies.

T. yrunnlalns is the most abundant and generally distri-

buted species of Tetmemorus. It is a very cosmopolitan

species and occurs from sea-level to the snow-line, but rarely
in the freshwater plankton. In Sphagnum-bogs it sometimes
occurs in large quantities, and almost pure gatherings of it

can be obtained. It is a more slender and more attenuated

species than T. J>rt'l>i*N(iii, with a less conspicuous difference

between the front and side views, and a different arrange-
ment of the marks on the cell-wall. The specific name
"
yranulatus

"
is somewhat unfortunate, as the cell-wall is

not granulate but finely scrobiculate, the scrobiculations being
the optical expression of pores through the cell-wall.
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Abnormalities of tin's Desinid are sometimes met with, one

of the most curious and interesting being ;i form in which

one semicell is bifurcated at the apex. I'lilr J;icols. Dcsm.

Danem. 1875, t. 8, f. 31; West and (J. S. \Vest, Obs. on

Conj. 1898, t. 4, f. 40. Another ahnornial cell has liccn

observed which consisted of three " seinicolls
"

; West, Al<_r.

X. Yorks. 1889, t, 291, f. 5.

Forma minor Nordst.

Tetmemorus ijranulatus forma minor Novilst. Ato-. aq. dulr. ct Char.

Sandvic. 1878, p. 10; West, Al\ W. Ireland, 1S<)2, p. 132; West \

(}. S. West, Alo-a-fi. Yorks. 1900, p. <iO; Al-. N. Ireland, Uo2. p. 27.

Cells considerably smaller than the average size.

Length 95-117 ^; breadth 21-28
p..

ENGLAND. Near Settle, Great Sleddale, and bog
near Widdalc Beck, Yorks !

SCOTLAND. Near Scourie, Sutherland !

IRELAND. Near (Plenties, Donegal ! Ballynahinch,

Galway !

Gei'Hji'. Distribution. New Zealand. Sandwich
Islands.

Var. attenuatus AVest, (PI. XXXII, fig. 10.)

Tetmemorus granulatus var. attenuatus West, Alg. W. Ireland, 1892, p. 132,

t. 20, f. 7
;
West & G. S. West, Some N. Amer. Dcsm. 189(5, p. 238

; Alg.

N. Ireland, 1902, p. 27.

Semicells rather suddenly but slightly attenuated

jnst below the apices.

Length 170-182 ^; greatest breadth 30 ^ ;
breadth

of isthmus 22-25 /A ; breadth of apex 15-17 ft ; breadth

below apex 15
/x.

ENGLAND. Blea Tarn and Stickle Tarn, Westmore-

land ! Hawkshead, Lancashire !

WALES. Bog below Llyn Idwal, Carnarvonshire !

SCOTLAND. Loch Lnichart, Ross ! Loch Macaterick,

Ayr ! Hoy and Kirkwall, Orkneys ! Scalloway and

Lerwick, Shetlands !

IRELAND. Donegal ! Galway ! Kerry !

Geogr. Distribution. United States.

We have examined American specimens of this variety up
to :' ()-'"5

//
in length .
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3. Tetmemorus laevis (Kiitz.) Ralfs.

(PI. XXXII, figs. 11-1G.)

Closterium /,rrr Kiitz. Phycolo^. n'orin. 1S4.">, p. 132.

Tetmemorus Isevis (Kiitz.) Ealfs, Brit. Desm. lS48,p. 140, t. 24, f. 3; Avcli.

^H in Pviteh. Tnfus. ]801,p. 740; L'abenh. Flor. Europ. Algar. Ill, ]SOS,

p. M.(>; Kirehn. Al^. Sohles. 1878, p. 145; Wolle, Desm. U.S. lss|,

p. !)1, t. 20, f. 3
;

t. 50, f. 35
; Cooke, Brit. Desm. 1SSO, p. 49. 1 . I'.i, f. 2 ;

ll.-uis--. rro.lv. Ali^onn. liohin. isss, p. 188
;
Do Toni, Syll. Al--. iss'.i.

p. 808
; West, Alor. W. Ireland, 1S'.)2, p. 132; Eoy & Biss'. Scott'. D.-sm.

IS'.M.. p. 212; Nor.lst. Index Desm. 1S{)0. p. 15:i ; West .V G. S. W.-l
Al-. S. Eno-land, 1897, p. 483; Alo-a-fl. Yorks. 1900, p. 00; Alg. N.
Ireland, 1902, p. 27.

Paiium (Tetmemorus) l.vve Gay, Mono^r. loc. Conj. 1884, p. 71.

Cells small, 3-J-4J (commonly 4) times longer than
their diameter, with a slight median constriction ;

semicells very gradually attenuated to the apices ;

apex fairly broad and rounded, with a deep median
incision; cell-wall minutely punctate; chloroplasts
Avitli a median series of 3-5 pyrenoids ; semicells in

side view more attenuated than in front view, especially
near the apex.

Zygospore ovoid, compressed, enclosed within an

outer, compressed, quadrate coat.

Length 67-5-123 /A; breadth 20-3 1 '5
/ot;

breadth of

isthmus 16-27 /A; length of zygosp. 57 /x.

ENGLAND. Cumberland! Westmoreland !

(7//'x.sv//).

W., N., and E. Yorks ! Lancashire! Leicester (Roy).
Essex! Norfolk (CW>/,v>). Warwick

( Wills) . Surrey!
Sussex (Rfilfs). Hants! (Hrnm-ft). Kent! Devon!
Cornwall (Marquand) .

WALKS. General and abundant !
;

at 2,200 ft. on

Glyder Fach, Carnarvonshire.

SCOTLAND. General! Zygosp. from Whitestripes
Moss and Aboyne, Aberdeen; Cammie in Strachan,
Kincardine (7?o// $ 7//.v.sv//). At 3,500 ft. on Loch-

iifigar ! Outer Hebrides ! Orkneys ! Shetlands !

1. 1.
1

1<; LAND. General, but not common !

(irni/r. Distribution. France. Belgium. Germany.
Austria and Galicia. Italy. Norway. Sweden. Den-
mark. Hornholm. N. and S. Russia. Nova Zembla.
Greenland. Singapore. Australia. New Zealand.
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Sandwich Islands (var.). A /ores. United Stales.

Dominica and Trinidad, W. Indies. Brazil.

This small speeies of the o-enus is almost as generally dis-

tributed ;is T. (ir(i)iiilntns, and at lii^h elevations is often

niiicli more abundant. The median constriction is often \cry
faint, and the semicells are not so attenuated as those of

T. </rri))i<ltitN ; the zygospore is also peeuliar. The cell-wall

is always minutely punctate, sometimes move distinctly than

at others.

T. Ar/v.s- has a world-wide distribution; it is found from

sea-level to the snow-line, and also in the waters ot warm
and hot springs. It is rarely found in the freshwater

plankton.

4. Tetmemorus minutus De Bary.

(PL XXXII, figs. 17-ID.)

DP Bary, Conj. 18.18, p. 41, 74, t. 5, f. K) ; Arch, in

Pi-itch. Infus. 1861, p. 746; Eabenh. Flor. Europ. Al^ar. Ill, ]S<;s,

p. 140; Kivchn. A !_;. Schles. 1878, p. 145
; Hansy. Prodi- . Ali;-cnn. Bi)liin.

isss, p. 189; Do' Toiii, Syll. Alg-. 1889, p. s<s : I!-nn. Freslnv. Al-\

S.W. Surrey, ]S<)2, p. 5 : Roy & Bis's. Scott. Desm. 1894, p. 242
;
Novdst.

Index D.-siii. is'.Ki, p. 172- West & G. S. West, Alga-fl. Yorks. Him.

p. 60.

Cells small, about 3 times longer than their diameter,
witli n slight median constriction ; semicells conspic-
uously attenuated from base to apex; apices with a

deep median incision ; cell- wall delicately and some-

what sparsely punctate ; cliloroplasts with one or two

pyrenoids; semicells in the side view rather more
attenuated than in the front view.

Zygospore unknown.

Length 52-65 /x ;
breadth 1!)-

1

21 ^ ;
breadth of

isthmus 1S'5
//,.

ENGLAND. Dodd Fell, N. Yorks. (at 2,000 ft,)!

Hindhead, Surre^v (Jlciturft).

WALKS. Capel (

1

urig (#<>//), Pen-y-gwryd (//"//),

and Llyn Bochlwyd !
,
Carnarvonshire. Radnorshire !

SCOTLAND. Not uncommon on wet rocks (//<>// \

///.s-.sv//). Moidart, Inverness! (Jciieral throughout
the Outer Hebrides !

IIMILAND. Dublin and Wicklow
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r. Distrilnitinii. Germany. (lalicia in Austria.

Norway. Sweden. Azores. United States (?). Brazil.

This is the smallest and rarest species of the genus. It

is somewhat smaller than the average forms of T. Irrrix, and
the semicells are more attenuated. The cell-wall is nut

smooth as described by De Bnry, but is punctate as in all

other species of the genus, the punctulations being very
delicate and not easily seen. Roy records it from Scotland
as "not uncommon on wet rocks," but we find 7'. //rr/.v more
usual in such situations. T. mimitux is frequent in the bug-

pools in the Outer Hebrides.
All Wolle's figures of the genus Trtn/ernnrnx are very bad

ones. The zygospores figured by him (Desm. U.S. 1884,
t. 20, figs. 7-9) do not belong to 7'. inhnitux, but to T. /.rr/x.
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PLATE I.

FIGS. PAGE

1-7. Gonatozygon monotfeniiim De Bary. 1-3, 6,

after De Bary, x 390
; 4, 5, 7, x '-520

;
6 and

7, zyg'ospores . . . .30
g_l]._^. Brebissonii De Bary. 8, 9, 11, x 520; 10,

after De Bary, x 390 . . . -".1

12-14. G. Brebissonii' var. Iseve (Ililsc) West & G. S.

West. 12 and 13, x 400; 14, zyg-ospore,
after De Bary, x 3<M> . .' 3'2

15. G. Brtbi**< mil. var. iniit ntiim A\
r

est cV; G. S. West.
x 400 . . . . 33

1 ('>. G. Brrbixxon,!/ vnr. -in hi niu'in, West & G. S. West
,

forma. x 400
17. r;. Kjdlmani Wille. After Wille, x 400 33

18. G. K/i'Iluiaiii forma, 'minor West & G. S. West.

x S30 . . . .31
19-20. ^T. vilnxum Wolle. 19, x 400

; 20, after Wolle,
x 500 34
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PLATE II.

FKiS. PAGE

1-3. Gonatozygon Kiuitliani (Arch.) Rabenh. 1 and

2, x 400; 3, x 520 . 35

4-6. Genicularia spirotsenia De Baiy. After De Bary,
x 390 ... 36

7-10. Spirotsenia c<nnli>ux(it(i Breb. 7, after De Bary,
x 390; 8, x 520; 9 and 10, zygospores, after

Archer, x 300 . . .38
U 8p. tnrfoxa West & G. 8. West. x 520 . 42

12-14. Sp. fusiformis West & (i. S. West, x 520 4o

15-18. Sp. parvula Arch. After Archer, x 400 . 43

19. Sp. c1(>Ntt.>r!(li- (Breb.) Arch. After Kiit/ing,
x 600 . . . ".39

20-23. Sp. cinloN^ira. (Kiitz.) Arch. After De Bary,

20, x 390; 21-23, x 750 . '.39
24-26. ;Sy>.

truucata Arch. After Archer, x 400;

26, zygospore... 40
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PLATE III.

FIGS. PAGE
13. Spirotsenia minuta Thur. 1 and 2, x 520

;

3, after Liitkemuller, x 500 . 41
4-6. Sp. eboracensis G. S. West, x 520 . . 42

7-12. $p. ulwitrti. Halt's. 7-11, after Liitkemiiller,
x 500; 12, x 400 . 44

IS.Sp.bispiralisWest. x 400 . . 45
14-15. Sp. at-uta Hilse. x 520 . 46
16-17. ? tip. tenerrima Arch, x 520 . 47
1819. Mesotsenium De Grvyi Turn. After Turner,

x 500 . . 49
20. M. De Grc.i/i var. hn-vc. West. x 400 . 50
21. M. De Greiji forma 'major West and CI. S. West.

x 400 . . . .49
22. M. De Greyi forma tvim-ix West & G. S. West.

x 520 . . . . 50
23-24. If. Kramstai Lemm. 23, x 520; 24, after

Lemmermann, x 305 . . .57
25-26. M. pnrpurenm West & G. S. West. x 520 . 55

27-33. M. violas-cents De Baiy. After De Bary, x 390 55

34-36. M. macrococcum (Kutz.) Roy & Biss. After

DeBary, x 390 . . .51
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PLATE IV.

FIGS. PAGE
13. Mesotsenium macrococcum (Kiitz.) Roy & Biss.

var. micrococcum (Kiitz.) West & G. (3. West.
1, x 520

;
2 and 3, after De Bary, x 390 . 52

4-14. M. chlamydosporum De Bary. After De Barv,
x 390 . . 52

15-17. M. caldariorum (Lagerh.) Hansg. x 520 . 53
I.S-19. M. mirificum Arch. x 520 . . 50
-0-21. M. Endlicherianum Nag. 20, after Nageli, x

300; 21, x 520 . . .56
22. M. Endlicherianum var. graiulv Nordst. x 520 57

23-29. Cyliiulrocystiy Brcl>i*N<niti Meiiegh. 23,, 24,

27-29, after De Bary, x 450; 25 and 26,
x 520 . . . .58

32. C. Brebissomi Menegh. Young cells escaping
from zygospore, after De Bary, x 390 58

33-38. C. cra-ssa De Bary. 33-35, after De Bary,
x 390; 36-38, x 520 . . . 5!)

39. C. roseola Turn. After Turner, x 500 . 62
40-41. C. dqdos2>om Lund. 40, x 520

; 41, after

Lundell, x 400 . . .61
42-43. C. diplospora var. major West. 42, x 400

;

43, x 520 61
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PLATE V.

! EG! .
PAGE

1-2. GeniculariaelegansWest&Gr.S.West. x 520 3(5

3-4. G. xpirotfenia De Bary. x 520. 4, zygospore 36

5. Gonatozygon monotasnium De Bary. Z}
r

gospore,
x 520 . . 30

6. Spirotsenia trabeculata A. Br. x 520 . 45

7. Netrium oblongum (Do Bary) Liitkein. var.

t-ylindricum West & G. S. West. x 520 . f,7

S. Ctjliiulronjvtiif obextt West & G. S. West, x 520 C>0

9. -CijL minutissima Turn, x 520 . . (>2

10. Cyl: Bri'bistioiiu Menegli. Zygospore, x 520 . 5S

1 1. Oijl. Brebiyxonii var. minor West & CI. S. West.
x 520 ... 59

12. Mesotsenium truucatum West & G. S. West.
x 520 51
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PLATE VI.

FIGS. PAGE
1-3. Penium Cylindrus Khrenb. 1, after Ralfs, x

400
;
2 and 3, x 520

; 3, zygospore . 84
4-5. P. cuticulare West & (I. S. West. x 520 . 85
6-7. P. exiguiim West. x 400 . . 86

8. P. ej'iguum forma major West & G. S. West.
x 520 . .86

9-11.P. phymatosporum Nordst. After Nordstedt,
x 570 . . . .91

12-13. P. nifexceny Cleve. 12
;
x 520; 13, after Cleve,

x 400 . . . .99
U-lG.Netrium DiyihtN (Elirenh.) Itzii?sh. fc Rotlie.

14, x 520; 15, after Ralfs, x 200; 16, x
400 . . . . .64

17. N. Dicjit us var. const ricturn West. x 300 . 65
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PLATE VII.

FIGS. PAGE
1-2. Netrium interruptum (Breb.) Liitkem. 1, x

400; 2, x 520. . . .68
3. N. interruptum var. sectiuu West. x 300 . 69

4-5. JV. Xagelii (Breb.) West & Cl. S. West. x 520 66
6-7. Prninin Lihrlltila (Focke) Nordst. 6, x 400;

7, x 220 . . . 7:5

8. P. Lilrlhtla forma. x 400 . 74
9-10. P. Libellnla var. intrrru^/ mil West & Cl. S.

West, x 520 . . . .74
11. P. Libellula var. intermedium Roy & Biss. x

520 . . . . .74
12-15. P. Navirtila Breb. 12, x 400; 13-15, x 520. 75
HS-17. P. Navicitla var. crrtxxnm West & Cl. S. West.

x 520 . . . .76
18. P. Narlcnla var. iujlntnm West & G. S. West.

x 400 . . . . 77
19. P. NavicuJa. Zygospore, after Lundellj x 400 75

20-21. P. Jennerl Ralfs. After Ralfs, x 200; 21,

zygospore . 77
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PLATE VIII.

FIGS. PAGE

1-3. Netrinm oblongum (De Bary) Liitkem. 1 and 2,

after De Bary, x 390
; 3, x 400 . . 66

4-5. Penium crassiusculum De Bary. 4, after De

Bary, x 390
; 5, x 520 . . .96

6-7. P. xjrinospermum Joshua. 6, after Joshua, x

450; 7, x 520. . . .78
8-10. P. Munirnnum Arch. After Archer, x 400 . 80
11-13. P. didymocarpum Lund. 11 and 12, after Lun-

dell, x 400; 13, x 500 . . . 79
U-1Q.P. suboctangulareWest. x 400 .SI
20-23. P. minutissimitm Nc.rdst. 20, x 500; 21-23,

after Nordstedt, x 600 . . .81
24-26. P. tnn/c/itin Breb. 24 and 25, x 400; 26,

zyo-ospore, after Ralfs, x 400 . . S2

27-29. P.'.v htllr. West & (i. S. West, 27 and 29,
x 520; 28, x 660 . . . 92

30-31. P. adi'loclioiHlnim Elfv. :JO, after Elfving,

^ x 400; 31, x 400 . . .93
32-35.P.margaritaceum~R&lfs. 32, x 520

;
33 and

34, x 400; 35. zyo-ospore, after Ralfs, x 400 83
36-37. P. Chvei Lund.

'

36, x 400; 37, after Lundell,
x 400 . . . . 87

38. P. Clerei var. crassum West. x 520 . 88
39. P. granulatitm (Henn.) West & G. S. West,

After Bennett, x 400 . . .87
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PLATE IX.

FIGS. PAGE
1-8. Pt'iiiuiii spirostriolatum Barker. 1-4, x 520

5 and 6, two apices, x 1280; 7, portion of cell-

wall, x 1280
; 8, zyg-ospore, after Ralfs . 88

9-11. P. poli/morphum Forty. 9, after Lundell x
400; 10, x 400; 11, x 520 . . 90

12. P. lagenarioides Roy. After Roy, x 400 93
13-14. P. Cucurbitinum Biss. x 520 . 94

15. P. Cucurbitinum forma. x 520 . 96
16.- P. Cueurbitimim forma minor West. x 400 . 95
17. P. Cucurbitinum forma major West &G S West

x 520 .

'

. . ; 95
18. P. Cucurbitinum var. Scottcum West & G. S

West, x 400... 95
19-20. P. Cucurbitinum var. subpolymorphum Nordst.

19, x 400; 20, after Nordstedt, x 570 95
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PLATE X.

PIGS. PAGE

1-2. Peniiim minutum (Half's) Cleve. 1, x 400;
2, after De Bary, x 390 . . .101

3.P. minutum forma minor Eacib. x 400 . 103

4. P. minutum forma 'major Racib. x 400 . 103

5. P. minulum, var. tuwidum Wille. x 400 . 104

6. P. in inn hi in var. gracile Wille. x 400 . 103

7. P. minutum var. undulatum West, x 400 . 105

8. P. minutum vax.elongatum West & G. S. West.
x 400 . . . . 104

9. P. minutum var. alpinwn Racib. x 400 . 104
10. P. minutum v&T.polonicum (Racib.) West&G. S.

West, x 400. . . . 105

11-13. P. 'inirtufniii var. crassniH West. x 400 . 105

14. P. minutum var cra^nni forma inflata West.
x 400 ... 105

15-17. P. iiicuitxpiniu'iii West. x 520 . . 101

18-19. P. cruciferum (De Bary) Wittr. 18, x 625;
19, x'520 . . . .100

20. P. cruciferum, small form. x 520 .

21-22. P. curium Breb. x 520 . . 97

23. P. curium forma minor Wille. x 520 . 98
24-25. P. curtum forma major Wille. x 520 . 98

2l). P. mi-firm var. ulitnNiun West & Gr. S. West.
x 520 99

'2^. Soya nitum (Breb.) West&G. S. West, x 400 107

28-29. R. oltu.a var. iwmtana West & G. S. West,
28 and 29 a, x 625

;
29 a, x 520 . . 108

30. E. rxewlocloxh'n'niH, (Roy) West & Gr. S. West.
x 520 . . . . 109

31. E. cambnca West & G. S. West, x 520 108
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PLATE XI.

FIGS.
PAGE

l-3Closterium Cynthia De Not. 1 and 2, forms,

x 520; 3 a, x 400 (after De Not,); oa,
x 400

'

.
H3

4. Cl. Cynthia var. cui"vatissimum West & G. S.

West, x 520 . . .114
5_7._CfZ. Lagoense Nordst. 5, x 400 (after Nord-

stedt). 6 and 7, x 520 . . .114
8-10. Cl. Ai-cheriaiinm Cleve. 8, x 400 (after

Lundell) ; 9, x 400: 10, zygospore, x 400

(after Liitkemiiller) . H ; >

11. Cl. Arrln'riauiim forma, X 520 115

12. CL porrectum Nordst, x 400, after Nordstedt 116

13. CL porirctum var. anguntatum West & G-. S.

West, x 520 . . . .116
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PLATE XII.

FIGS. PAGE

1-5. Closterium didymotocum Corda. 1 and 2, x

400
;
3 and 4, x 200 (after Kali'*) ; 5, apex

of semicell, x 700 . . .116
6-7. Cl. didymotocum vav. asperulatum West & Gr. S.

West. 6, x 220; 7, x 520 . .118
8-10. CL macilentnm Breb. 8 and 9, x 200 (after

Brebisson) 10, x 220 . . .118
1-13. CL angitxtatum Kiit/. 11 and 12, x 220; 13,

x 520 119
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PLATE XIII.

%
FIGS. PAGE
1-3. Closterium costatum Corda. 1, x 220; 2, x

200 (after Rails) ; 3, x 520 . .120
4-6. Cl. regulars Breb. 4, x 200 (after Brebisson) ;

5 and 6, x 520 . . .122
7-16. CL striolatum Ehrenb. 7-12, outline figures to

show the variability of form and the sutures,
x 140; 13, x 400; 14 and 15, x 520; 16,

/ygospore, x 200 (after Ralfs) . . 122
17. Cl. striolatum forma recta West. x 400 124
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PLATE XLV.

FIGS.

1-5. Closterium intermedium Halt's. 1-3, x 520;

4-5, x 200 (after Ralfs) . .125
6. Cl. intermedium var. Jiibeniinim West. x 520 126

7_9. C/. Vina Focke. 7 and 8, x 400
; 9, x 520 . 127

10-14. Cl.juncid.um Ralfs. 10-18, x 400; 14, zygo-

spore, x 200 (after Ralfs) . 128

15_16. CL juncidum var. 1/rerior Roy. x 200 (after

Ralfs) . . . .129
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PLATE XV.

FIQS. PAGE

1-6. Closterlum Dianie Elirenb. 1-3, x 220
; 4,

x 200 (after Ralfs); 5, extremity of cell,

x 830 ; 6, zygospore, x 220 . .130
7_8._C/. PneudodiansB Roy. 7, x 400 (after Roy) ;

8, x 400 . .

'

. . 132

9-12. Cl. parndum Nag. 9, x 300 (after Nageli) ;

10 and 11, x 520; 12, zygospore, x 300 . 133

13-14. 01. parvuluiu var. angustumWest & G. S. West.
x 520 . . . . 134

15-20. CL Venn* Kiitz. x 520 ; 18-20, zygospores . 137

21-22. CL Dianse var. arcuatum (Breb.) Rabenli. x

220 (after Brebisson) . . .131
23-25. CL Jenneri Ralfs. 23, x 200 (after Ralfs) ;

24 and 25, x 520 . . . 134

26-27. CL Jenneri var. robuntum G. S. West, x 520 . 136

28-30. CL inein-vum Breb. 28 and 29, x 520; 30,

x 200 (after Brebisson) . . .136
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PLATE XVI.

FIGS. PAGE

1-4. Cloftterium calonporum Wittr. x 400 (after

Wittrock). 3 and 4, zygospores . . 138

5-6. Cl. calosponim forma major West & Gr. S. West.

Two zygospores, x 220 . . .139
7_8. Cl. rtioracense Turn. x 400

; 7, after Turner . 140

9_14 __C7. Leibleinii Kutz. 9-1 1, x 200 (after Halfs) ;

12-14, x 520 . . . . 141

15-16. CL moniliferum Ehrenb. x 400 . . 142
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PLATE XVIT.

FIGS. PAGE

1-4. Closterium Ehrenbergii Menegh. 1 and 2, x

220; 3, x 120; 4, zygospore, x 220 . 143

5-6. Cl. Malinvernianum ~De Not. 5, x 220
; G, x

520 . . . . . 145

7-8. Cl. decorum Breb. x 200 (after Brebisson) . IS I-

9-10. C/. lanceolatnmKutz. 9, x 300; 10, x 520 . 149

11. CL Innceolatum var. parvum West & G. S.

West, x 520. 150
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PLATE XVIII.

FIGS. PAGE

1. Closterium aceromm (Schrank) Ehrenb. var.

clongatumKveb. x 220 . . .148
2-5. 01. acerosum (Schrank) Ehrenb. 2 and 3, x

200 (after Balfs) ; 4, extremity of a cell

showing' slight truncation, x 520; 5, zygo-

spore, x 200 (after Ralfs) . .146
0. CL aceroKHin var. angolensr, West & G. S. West.

x 220 ... 149

7. CL lanccoltttnin Kiitz. Zygospore, x 220 . 149

s <)._ Cl. Luii nl<. Ehrenb. x 220 . . 150

10. Cl. Lnnnln var. colonitum Klebs. x 120 . 152

1 1 . CL L'H'nula var. biconvexnm Schmidle. x 120. 152

12. Cl. Lunula var. intermedium Gutw. x 120 . 152
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PLATE XIX.

FIGS. PAGE
1-2. Closterium siymoidenm Lagerh. & Nordst. x

170 . 153
3-5. Cl. sigmoideum forma major West & G. S.

West, x 170. . . 153
6-8. Cl. Siliqua West & G. S. West, x 520 . 154

9-11. CL perac<T<>,\/ini Gay. 9 and 10, x 400; 11,
x 400 (after Gay) . .154

12-13. Cl.peracerosumvar.elegansGr.S.West. x 520 155
14. Cl. littorale Gay. x 400 (after Gay) . 155

15-18. CL t HIII nl inn Johnson. x 520 156
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PLATE XX.

FIGS. PAGE

1-5. Closterium Cornu Ehreiib. 1 and 1, x 400
;

3 and 4
;
x 520

;
5

; zygospore, x 400 . 157

6-10. CL abruptum West. x 520. 10, zygospore . 158

11-12. CL abruptum var. brevius West & Gr. S. West.
x 400 . . . . 160

13_14._C7. toxon West, x 400 . . . 160

15. CL Balmacarense Turn. x 400 (after Turner) 161

16. Cl. Balmacarenae forma minor Turn. x 400

(after Turner) . . . .161
17. CL Scoticum Turn. x 400 (after Turner) . 161

18. CL Scoticum var.fusiforme Turn. x 400 (after

Turner) .... 162

19. CL pusillum Hantzsch var. major Racib. . 163

20-24. Cl. pusillum var. monoliihum Wittr. . .163
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PLATE XX.

ERRATA.

Page 163, line 8, for PL XX, fig. 19, read PL XX, fig. 22.

21, for PL XX, figs. 2024, read PL XX,
figs. 1921.

On explanation of PL XX
Read figs. 1921. Cl. pusillum var. mouolithum

Wittr. (x 520).

fig. 22. CL pusillnm var. major Racib
(
x 400).
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PLATE XXI.

FIGS. PAGE

1 '2. Closterium prselongum Breb. 1, x 200 (after

Brel>iss<m) ; 2, x 500 . . .164
3-5. Cl. prselongum forma lircrior West. 3 and 4,

x 400
; 5, zygospore, x 200 . .165

6-7. Cl. stri'yowm Breb. x 400 . . 165

8-12. CL gracile Breb. x 520; 11 and 12, zygospores 166

13. Cl. gracile var. tenue (Leinm.) West & G. S.

West, x 520 . . .168
14-16. Cl. gracile var. elongatum West & Gr. S. West.

x 400 . . . . 168

17. CL Lnndellii Lagerh. x 400 . . 169

18-19. CL aciculare Tuffen West, x 400 174
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PLATE XXII.

FIGS.

1-3. Closterium attenuatum Ehrenb. x 220 . 169

4_5._ Cl. turgidum Ehrenb. 4, x 200 (after Ralfs) ;

5, x 400 . . . 170

6-14. CL Pritchardianum Arch. 6 and 7, x 200

(after Archer) ;
8 and 9, outline drawings,

x 120; 10, apex of semicell, x 520; 11,

part of cell-wall showing dotted strias, x 520
;

12, semicell with prominent marks, x 520 ;

13 and 14, zygospores, x 120; 14 is an

abnormal zygospore produced by the conjuga-
tion of three cells .172
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PLATE XXIII.

FIGS. PAQE
1-3. Closterium pronum Breb. x 520 . .173
4-5. CL aciculare Tuffen West var. *ul>r-</i< ///

West & G. S. West, x 520 . . 175
6-8. CL Crrafinm Perty. 6, x 520

;
7 and 8, x 400 176

9-\4,Cl.acutumBreb. x 520; 14, zyo-<>Spore . 177
15. C7. acutnm var. Linen (Perty) West ct Gr. S.

West, x 520. . . . 178
16-19. CL ftubulatnm Kiitz. 16 and 17, x 400; 18,

smaller forms, x 520; 19, zygospore, x 520 . 179
20-21. CL idiosporum West & G. S. West, x 520 . 180
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PLATE XXIV.

FIGS. PAGE
1-5. Closterium lineatum Ehrenb. 1, x 200 (after

Ralfs) ; 2, x 400
; 3, x 520

; 4, zygospore,
x 120

; 5^ portion of cell-wall of conjugating
specimen, x 520 . . .181

6-7. CL Ralfsii Breb. 6, x 300
; 7, x 200 (after

Ralfs) . . .182
8-13. CL Ralfsii var. hybridum Rabenh. 8, 10, and

11, x 520; 9, x 220; 12, zygospore, x 120;
13, portion of cell-wall of conjugating speci-
men, x 520 . 183
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PLATE XXV.

FIGS. PAGE

1-3. Closterium decorum Breb. 1 and 2, x 208

(after Delponte) 3, x 520 . .184
4-5. Cl. lateral* Nordst. 4, x 220

; 5, x 520 . 186

6-11. Cl. Kiit-inti-u Breb. 6, x 500; 7-9, x 520;
10 and 11, zygospores, x 400 . . lxr>

12-13. Cl. Kiitzingii var. vittatum Nordsi. x 520 . iss
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PLATE XXVI.

FIGS. PAGE

1-5. Closterium rostratum Ehrenb. 1-4, x 520;

5, zygospore, x 200 (after Ealfs) . . 1 <
s

-s

0-8. Cl. rostratum vav. Irrrlrosfralinn West. 0, x

f>20; 7 and 8, zygospores, x 220 . IS'.i

9_13._C7. setaceum Klirenb. 9-12, x 520 ; 13, zygo-

spore, x 400 (after Halfs) . .190
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PLATE XXVII.

FIGS. PAGE
1-6. Docidium bacidwn Breb. 1, x 430; 2-6,

x 520
; 6, basal view of semicell, x 520 . 193

7-10. D.undulatumEiuL 7, x 430; 8 and 9, x 400;
10, basal view of semicell, x 520 . . 194

1 1 . -D. undulatum forma perundulata West & Gr. S.

West, x 400. . . . 196
12. D. undulatum var. dilatatum (Cleve) West &

G. S. West, x 400 . . 196
13-15. D. nobile (Kichter) Lund. 13 and 14, x 300

(after Richter) ; 15, base of semicell, x 510

(after Ricliter). - . .196
16-18. Pleurotfenium voromitnm (Breb.) Rabenli. 16,

x 220
;
17 and 18, x 400 . . 199
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PLATE XXVIII.

FIGS. PAGE
1-2. Pleurotasnium coronatum var. fluctuatum West.

1, x 430; 2, x 400 . . 2(>()

o. PL corona turn var. robnstum West. x 400 . 200
4. PI. coronatum (Breb.) Rabenh. x 520. Semi-

cell showing the disposition of the chloro-

plasts . .199
58. PL coronatum var. nodulosum (Breb.) West.

5, x 400
; 6, x 220

;
7 and 8

;
two apices,

x 520 200
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PI.ATK XXIX.

FIGS. PAGE

1. Pleurotasnium <'/<-</ntr/i,tn (Turn.) West & G. S.

West, forma Scotica West & G. S. West,
x 4:j() . . 2<>:;

'2. PI. iii/i/'}ic.wiii forma Cambrica West & G. S.

West. x 430. . . . 203
3-4. P. truiicatum (Breb.) Nag. 3, x 200 (after

Ralfs) ; 4, x 430 . . 203
5-0. PL truncatum var. Farquharsonii (Roy) West

& G. S. West. 5, x 200 (after Roy) ; 6, x

530 . . .

'

. 205
7-8. PL truucatunt var. granulatum West. 1, x

400; 8, apex of semicell, x 400 . . 2o:>

y-11. PL Elin'itbr.rgu (Breb.) De Bary. 9, x 400;
10 and 11, x 520 . . 205
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PLATE XXX.

1'IGS. PAGE
1. Plewrotsenium Ehrenbergii (Breb.) De Bary.

Zygospore, x 315 205
2. PI. Ehrenbergii forma. x 400 . . 207
3. PL Ehrenbergii var. elongatum West. x 400 . 207
4. PI. Ehrenberyii forma. x220 20S

5-0. PL tridentulum (Wolle) West. x 520 . 208
7-8. PL trident nl nni var. capitatum West. x 520. 201 >

910. PL Trabecula (Ehrenb.) Nag. var. rectum

(Delp.) West & G. S. West, x 400 . 212
11-13. PI. Trabecula (Ehvenb.) Niig. 11, x 220; 12

and 13, x 500. . 209
14-15. PI. Irabticida var. rectissimum West & G. S.

West, x 520 . 212
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PLATE XXXI.

FIGS. PAGE

1-2. Pleurotseniwrn maximum (Reinsch) Lund. 1,

x 500; 2, x 520 . . . 213
8-G. PL nodo.mm (Bail.) Lund. 3 and 4

;
x 430;

5, basal view of semice!!, x 520; G, x 400 . 214
7. PL lliitrhinsonii (Turn.) West & G. S. West.

x 400 (after Turner) . . .214
8-9. PL Trabci-nla (Ehrenb.) Nag. forma clavala

(Kiitz.) West & G. S. West. 8, x 400;

9, x 200 (after Ealfs) . . .211
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PLATE XXXII.

FIGS. PAGE

1-2. Tetmemorus Brebissonii (Menegli.) Ealfs. x

430 . ... 216

3. T. Brebissonii var. turrjiduft Ealfs. x 400

(after Ralfs) .

4-5. T. Bn'ldwonii var. minor Do Bary. x 430 . "1 IS

6. T. Brclrissonii var. niiiriuinni West & CT. S.

West, x 400. . 219

7-9. T. yraimlatux (Breb.) Ealfs. 7 and 8, x 430
;

9, zygospore, x 315

10. T. granulatus var. attenuatus West, x 400 . 221

11-16. T. Ixvis (Kiitz.) Ealfs. 11, 12, and 14, x 520
;

13, x 430; 15, 16, zygospore (two views),
after Ealfs, x 400 .

'

. .222
1*7-19. T.minutusDe Bary. 17 and IS, x 430; 19,

x 390 (after De Bary) . .
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