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PREFACE. 

A.tuouaH this work has greatly exceeded the limits which 

I originally contemplated, I am very far from thinking that 

it has exhausted the subject. About one-third of the Des- 

midieze which it describes have been discovered in this 

country since the prospectus was issued ; a fact which may 

well warrant the expectation that a rich harvest yet remains 

to reward the diligence of future labourers. In regard also 

to the reproductive organs; whilst I have the pleasure of 

noticing that the sporangia of fifty species are here figured, 

most of them for the first time, I would point out that those 

of a much larger number are still unknown, and that every 

spring and summer many are brought to light. 

In compliance with the request of some of my Subscribers, 

I have added a few foreign habitats, which will give some 

idea of the geographical distribution of the species. This I 

am enabled to do through the kindness of M. de Brébisson 

and Professor Bailey, who have furnished me with complete 

lists of the species found by them. It must of course be 

considered merely the first rude chart of their range, and I 

earnestly deprecate any comparison of it with what Professor 

Harvey has accomplished for the Marine Alge in his splen- 

did ‘ Phycologia Britannica’: nevertheless enough is here 

exhibited to show the cosmopolite character of these plants, 

since not only has almost every British species been found at 
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Falaise by M. de Brébisson, but most of them have also 

American habitats. 

It has been my desire throughout to write impartially, and 

I am not aware that I have, in a single instance, neglected 

the claim of priority, or appropriated to myself the disco- 

veries of others. Should any blemishes of this kind appear, 

they will, I trust, be attributed to the circumstance that this 

work has been composed at a distance from the metropolis, 

and without access to many works which it would have been 

desirable to consult. Amongst these I have more especially 

to regret that I have not seen some valuable papers on the 

Desmidieze by Ehrenberg, Corda, and Morren, which have 

been published in various foreign periodicals. 

In these pages the name appended to a species merely in- 

dicates the author of the specific name, and has no reference 

to its genus. This departure from the usual custom seems 

to me to require no vindication ; for it is surely unjust that 

the credit due to the discoverer or first describer of a plant 

should be ascribed to one whose sole merit in regard to it 

has been to transfer it from one genus to another. ‘To those 

who prefer the common method, the synonyms will afford 

the requisite information. 

I consider Merismopedia and Trochiscia to belong to the 

Palmellez, and have therefore omitted them, although Kit- 

zing and Meneghini include them in this family. 1 am also 

unacquainted with any species of Spherastrum which can 

rank with the Desmidiez. 

Penium Digitus, and, except in a few cases which are pointed 

out, the species of Clostertwm, Docidium and Micrasterias, are, 

on account of their comparatively large size, magnified only 

200 diameters, but all the others are magnified 400 diameters. 
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Mr. Jenner and myself have used Mr. Ross’s microscopes, 

and I think it due to that skilful optician to state, that for 

clearness of vision we have never seen them surpassed. 

I have added, as an Appendix, a list of as many foreign 

species as have come to my knowledge ; and, although I 

fear that a few of Ehrenberg’s may have been omitted, I have 

some confidence that this work describes and figures a greater 

number of species than have before been systematically 

arranged. M. de Brébisson and Professor Bailey have kindly 

permitted me to insert species which they have recently de- 

tected, and which are now first published, and also to make 

use of their drawings. The last plate has been reserved for 

these drawings and for others which Professor Kiitzing has 

presented me of species which he has described but not 

figured. I have to regret that the large size of the Closteria 

did not allow the introduction of figures of several interesting 

foreign species. 

The drawings of the British species, with very few ex- 

ceptions, were made by Mr. Jenner ; but they have, in almost 

every instance, been carefully re-examined by myself and 

compared with the plants, and the engravings have been 

executed under my own superintendence. From the com- 

mencement of this undertaking Mr. Jenner’s help has been 

invaluable. Not only has he taken the greatest pains to 

ensure the accuracy of the drawings and furnished me with 

copious notes, but to his exertions I owe a very large pro- 

portion of my Subscribers. Indeed I can truly say that he 

has shown as great an interest in the work as if it were his 

own, and exerted himself as much for me as he would have 

done for himself. 

To the kind recommendations of Mr. Bowerbank, who is 
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as distinguished for his indefatigable and successful micro- 

scopic observations as for his constant readiness to encourage 

his fellow-labourers in Natural History, I owe the patronage 

of many of the eminent naturalists whose names adorn the 

list of my Subscribers ; and, to render this Monograph more 

complete and deserving of such support, he has taken the 

trouble of measuring all the species. ‘Tedious and uninviting 

as the task must have been, these accurate measurements 

will show how much his love of science has contributed to 

enrich a work of which I regard them as one of the most 

important features. 

It gives me sincere pleasure to acknowledge how much I 

am indebted to the kindness of M. de Brébisson, who has so 

long studied these Algz, and who is deservedly esteemed 

the highest authority on the subject. By his valuable aid 

my nomenclature has been rendered far more perfect than it 

could otherwise have been. He has most liberally supplied 

me with specimens and drawings of almost every species ; 

has copied, for my use, figures contained in works which I 

had no opportunity of consulting, and has at all times readily 

furnished me with such information as I required. To the 

extent indeed of my obligations in these respects every page 

of this work bears frequent but inadequate testimony. 

Professors Kiitzing and Bailey have also afforded me 

important assistance, by supplying me with drawings of 

many species and by the communication of interesting 

facts. 

My friends, the Rev. M. J. Berkeley, Dr. Dickie, Mr. 

Sidebotham, and Mr. Thwaites, have materially aided me in 

the execution of this Monograph by sending me their obser- 

vations and specimens. Dr. Williams of Swansea has obli- 
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gingly furnished me with copious translations from German 

works. 

To no one are my obligations greater than to Mr. Borrer : 

by his advice and assistance the work has been freed from 

many defects that would have impaired the utility which I 

trust it may now possess. I gladly return my thanks also 

to my valued friend the Rev. H. Penneck, who has afforded 

me his assistance throughout its progress and in its careful 

preparation for the press. 

My thanks are due likewise to many other friends, for the 

interest which they have taken in this publication, and for 

their exertions to secure me from pecuniary risk ; especially 

to Mrs. Griffiths, Miss Warren, Professor Allman, Mr. An- 

drews, Professor Balfour, Mr. Coates, Mr. R. Q. Couch, Mr. 

Dillwyn, Mr. P. Grant, Dr. Greville, Mr. Gutch, Mr. W. 

Hanson, Professor Harvey, Rev. D. Landsborough, Mr. Mog- 

gridge, Mr. Moore, Dr. Shapter, Mr. W. Thompson, Mr. 

Topping, Mr. Tudor, and Mr. Williamson. 

I have to apologize for the long delay in publishing. It 

has been caused partly by ill health, but chiefly by the con- 

tinual discovery of additional matter and my wish that no 

labours on my part should be wanting. When however I 

state that I have thus been enabled to add the descriptions 

of a large proportion of the species and of one-half of the 

sporangia, besides the Appendix of foreign species, and at 

least ten plates, I may be permitted to hope that the Sub- 

scribers will readily excuse a delay which has so materially 

increased the extent of the work without increasing its 

price. 
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ERRATA AND ADDENDA. 

Page 

61 , to synonyms of Desmidium Swartzii, add 

Desmidium bispinosum, Corda, Observ. Micros. sur les Animale. 

de Carlsbad, p. 20. t. 4. f. 28 (1840). 

74, for M. morsa read M. americana (Khr.), and add the following 

synonym : 

Euastrum americanum, Ehrenberg, Verbreitung und Einfluss des 

Mikros. Lebens in Stid- und Nord-Amerika, t. 4. f. 15 (1843). 

Substitute americana for morsa twice in the description. 

86, line 5, for 6. read 6. 

99, to synonyms of Cosmarium Botrytis, add 

Euastrum interstitiale, Kitzing, Phycologia Germanica, p. 136 

(1845), according to Kiutzing in lit. 

101, line 2, dele Sussex. 

127, add, Sporangia of Staurastrum hirsutum have been gathered 

abundantly at West Point, New York, by Professor Bailey. 

130, under Staurastrum pungens, dele the reference to the American 

Journal of Science and Arts. 

213, under Staurastrum pygmeum, add, Mr. Jenner informs me that 

he has seen this species amongst other Desmidieze which I had 

forwarded from Dolgelley; and Mr. Thwaites has given me 

its sporangia, gathered near Devonport by Mr. Dansey. 

The following additions will render more complete the directions for 

mounting Alge which have been given in the Introduction. 

The rarer species of Desmidiez are frequently scattered amongst 
decayed vegetable matter, so that it is difficult to procure good spe- 

beg 
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cimens for mounting. In such cases a small portion of the mass 

should be mixed with a little of the creosote fluid, and stirred briskly 

with a needle. After this has been done the Desmidiez will sink to 

the bottom, when the refuse should be carefully removed. Successive 

portions having been thus treated, specimens will at length be pro- 

cured sufficiently free from foreign matter. Even in ordinary circum- 

stances, if a small extra quantity of fluid be placed in the cell, and 

the slide gently inclined, most of the dirt can be removed by a 

needle before the cell is closed, which process will materially increase 

the beauty of the preparation. 

If the cells are insufficiently baked, the japan occasionally peels off 

the glass after the specimen has been mounted for some time. To 

obviate this inconvenience, Mr. Jenner previously heats the cell, with 

much caution, over a rushlight, until the japan becomes of a dark 

colour, and vapour ceases to arise from it. 

When gold-size is used for closing the cell, the intrusion of some 

of it frequently destroys valuable specimens, whatever care may be 

taken: Mr. Jenner has therefore relinquished it, and now employs a 

varnish made of coarsely comminuted purified shed/-dac or translucent 

sealing-wax, to which is added rectified spirits of wine, in sufficient 

quantity to cover it. This varnish will be ready for use in about 

twelve hours; when it is too thick a little more spirit should be 

added. Mr. Jenner applies three coats of this varnish, and about a 

week afterwards a fourth composed of japan varnish or yold-size. 

I have tried this method extensively, and have never found my 

specimens spoiled by the varnish insinuating itself into the cell. This 

process requires less time, and herein it possesses another great ad- 

vantage over the gold-size method, for the second coat being applied 

within half an hour, the risk of admitting air into the cell is much 

diminished. 

To preserve the brush in a fit state it should always be cleaned 

with spirits of wine whenever it has been used. 

At page 16 of the Introduction I have stated that I had never wit- 

nessed the circulation in the Closteria ; but since the printing of that 

part Mr. Bowerbank has shown me the circulation in Closterium Lu- 

nula and in Penium Digitus. It seems, at least in the Closterium, to 
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be restricted to the space between the mass of endochrome and the 

integument; for neither Mr. Bowerbank nor myself could detect it 

in the internal parts of the endochrome. I at first supposed that the 

circulation was confined to the margins; nor did I perceive it else- 

where until Mr. Bowerbank adjusted the microscope and showed me 

. that the motion extended over the whole surface of the endochrome. 

The circulation being, as I have just stated, carried on between the 

integument and the mass of endochrome, which is usually brought 

fully into view by the observer, explains the difficulty experienced in 

detecting the circulation, except at the margins. The motion was very 

irregular: the fluid flowed at one time towards the extremities, and 

at another in the opposite direction, and the intervals between these 

changes were of uncertain duration. Streams also, though apparently 

not separated by any partitions, flowed side by side in contrary di- 

rections. The currents evidently consisted of an homogeneous fluid ; 

but from time to time minute granules were detached from the internal 

mass of endochrome and carried along in the stream for short periods, 

after which they either returned to the quiescent portion or passed 

into other currents. It seems to deserve particular notice that the 

circulation was not interrupted at the suture. The process in Penium 

Digitus was somewhat different from that just described. The flow 

was continuous from the middle to the extremities, whence the re- 

turning streams apparently poured back through the centre of the 

mass of endochrome. I ought however to add that, as regards the 

Penium, I witnessed the movement only in one specimen, and in that 

but for a short period. I have subsequently succeeded now and then 

in obtaining with the triplet some obscure indications of the existence 

of a circulation ; but for the exhibition of it with any accuracy or 

certainty the simple microscope seems altogether inadequate. 

I have mentioned in the Introduction many points of similarity 

between Desmidiez and acknowledged Algz, and as every additional 

fact illustrating the resemblance tends to confirm the opinion advo- 

cated in this work, that the former belong to the vegetable kingdom, 

I gladly seize this opportunity of stating that Mr. Jenner has recently 

shown me in a species of Tyndaridea evident, though faint, longitu- 

dinal strize, similar to those which are present in many Closteria, and 

that Mr. Bowerbank has pointed out to me the same appearance in a 

species of Tiresias. 
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Professor Bailey has recently presented me with a collection of 

American Desmidiez, preserved in Goadby’s solution, in small sealed 

bottles ; one of these, filled with specimens gathered in a pond near 

Princeton, New Jersey, is so rich in species, that I feel assured a list 

of them will be very acceptable to my readers, since it adds so many 

species to the great number which have been recorded in this work 

as common to both countries. 

Hyalotheca dissiliens. Cosmarium orbiculatum. 
Didymoprium Grevilli. moniliforme. 
——_ Borreri. Xanthidium fasciculatum. 
Desmidium Swartzii. ae cristatum. 
Aptogonum Baileyi. octocorne. 
Sphzerozosma excavatum. 

pulchrum. Staurastrum muticum. 
Micrasterias fimbriata. dejectum. 

radiosa. hirsutum. 
rotata. — Arachne. 
truncata. gracile. 

—— Torreyi. Penium margaritaceum y. 
furcata. Digitus. 

—— muricata. interruptum. 
oscitans. Brebissonii. 

—— pimnatifida. Docidium nodulosum. 
Euastrum oblongum. Len Dergit. 

crassum. Baculum. 
humerosum. constrictum. 
Didelta. verrucosum. 

—— ansatum. nodosum. 
rostratum. ——— verticillatum. 
elegans. Closterium Leibleimii. 
binale. Dianze. 

Cosmarium Cucumis. == didymotocum. 
pyramidatum. angustatum. 

———-—— Phaseolus. costatum. 
granatum. striolatum. 

———— crenatum. Ralfsu. 
——_—— ovale. setaceum. 
——_-——. margaritiferum. —— cuspidatum. 
——-—— Brebissonu. Pediastrum Heptactis. 
——-—— tetraophthalmum. biradiatum. 
——— connatum. ellipticum. 

———— Cucurbita. 

Arthrodesmus convergens. 
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INT RODUeTTO N: 

Untit a recent period, the study of the minute objects which 

form the subject of this work had been more neglected in 
this kingdom than almost any other branch of Natural 

History, and I commenced my researches with the intention 
of acquiring for myself some fuller and more satisfactory in- 
formation in regard to disputed points in their history, and 

also with the hope that I might be able to present to the 
British Naturalist such a description of our species as seemed 
necessary towards making the knowledge of them at home 
keep pace with its advance on the Continent. I soon dis- 
covered not only that we possessed many species hitherto 
undescribed, but that various points in their economy, not 

devoid of interest, remained still unexplained or doubtful ; 
and, rewarded beyond my expectations, I hastened to com- 
municate the result of my investigations in a series of papers 
to the Botanical Society of Edinburgh. As these memoirs 
have received the gratifying approbation of distinguished 

naturalists, both in this country and abroad, I have been 
induced, at the solicitations of my friends, to publish as 
complete a monograph of the British species as the present 
state of our knowledge will permit. 

The Desmidiez have been for a long time a common terri- 
tory, claimed both by zoologist and botanist. In consequence, 
a greater number of persons have devoted themselves to their 
study, and as they have often entered on the subject with 

B 
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different and conflicting views, every fact relating to their 

history has undergone a more rigorous examination. 

The Desmidiex are of an herbaceous green colour ; a few 

only of the Closteria have the integument coloured, but in all 

the internal matter is green. All the family are inhabitants 

of fresh water. Mr. Thwaites indeed has gathered two or 

three species in water slightly brackish, but the same species 

are also found in localities remote from the sea. Certain 

marine objects that have been classed with the Desmidiex 

have the internal matter of a brown colour, but these, in my 

opinion, belong to the Diatomacez. 
Their most obvious peculiarities are the beauty and variety 

of their forms and their external markings and appendages ; 
but their most distinctive character is the evident division 

into two valves or segments. 
Each cell or joint in the Desmidiez consists of two sym- 

metrical valves or segments, and the suture or line of junc- 
tion is in general well-marked ; in a few instances however, 

as in Scenedesmus, it is determined ‘principally by analogy. 

In Pediastrum its situation is shown by a more or less evident 
notch on the outer side, but no separation has been noticed. 
The structures of Scenedesmus and Pediastrum are in fact 
less known than those of the rest of the family ; and of their 

modes of reproduction we are altogether ignorant. In the 
other genera the suture eventually opens and allows the 
escape of the contents, and it is indicated by either a trans- 
verse line or a pale band, and usually also by a constric- 

tion. 
An uninterrupted gradation may be traced from species in 

which these characters are inconspicuous to those in which 
they are fully developed : thus in Clostertum and some species 

of Penium there is no constriction ; in Tetmemorus, in some 

Cosmaria, and in Hyalotheca, it is quite evident, although 
still but slight ; in Didymoprium and Desmidium it is denoted 
by a notch at each angle ; but in Spherozosma, Micrasterias 
and some other genera, the constriction is very deep, and the 
connecting portion forms a mere chord between the segments, 
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which appear like distinct cells, and are so considered by 
Ehrenberg and others. 

When the papers on the Desmidiez were publishing in the 

‘ Annals of Natural History,’ I stood alone in regarding the 

frond as a single cell, differing on this point not only from 
Ehrenberg, but from every author whose works I had seen. 
Professor Kutzing, however, in his ‘ Phycologia Germanica,’ 
has by independent observations arrived at the same con- 
clusion ; an important corroboration of the correctness of the 

opinion I then advanced. ‘That the frond in Euastrum and 
allied genera is really a single constricted cell, and not a bi- 
nate one, will, I am persuaded, be apparent to any one who 

traces the gradations mentioned above ; but as the opinions 
of such distinguished naturalists as Ehrenberg and Mene- 
ghini are deservedly of much influence, and the subject is 
so important,-—since upon the view which we take of it de- 
pends the explanation of the division of the frond presently 
to be described,—I shall proceed to notice some facts which 

seem to me quite decisive. 
In Navicula and other genera of Diatomacez the frustules 

are often truly binate, and, as each frustule is complete in 

itself, though they be separated from each other their respec- 
tive contents will still be protected on all sides ; and even 

should one be broken the contents of the other will be un- 

disturbed. In the Desmidiez, on the other hand, as there is 

no septum between the segments, if these separate, or an 
opening be made in one, the contents of both will escape ; 
and I have more than once observed the minute granules 
passing from one segment through the connecting tube into 

the other. The conjugation of the fronds and formation of 
sporangia I believe to be altogether irreconcilable with the 
supposition of binate cells. For in the simple Alge are many 
examples where the contents of two cells meet and form a 
compact seed-like mass ; but I know of no instance in which 

the contents of more than two cells are thus united : nor does 
it appear probable that the process of reproduction in either 

an animal or a vegetable should require, or indeed permit, 
BZ 
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the conjunction of four individuals for that purpose ; but if 
the fronds were binate, it must follow that the cooperation of 
four individuals would be necessary for the continuation of 
the species. In Didymoprium Grevillii the reproductive body 

is contained within one of the coupling joints ; so that if they 

were binate we should have the contents of two cells passing 
into two other cells, the contents of all four uniting into one 
body, two of the cells at all events forming a single chamber. 
It may indeed be suggested that the joint in Didymoprium 

differs from the frond in some of the other genera; but such 

a supposition is utterly untenable, and will never be advanced 

by any one acquainted with these objects. In both the 

endochrome is divided into two by a pale transverse band 

marking the junction of the valves; and here they in both 

eventually open, and permit the escape of their contents. In 

the one case, as in the other, the coupling bodies alike com- 

municate at this point, and the entire process is essentially 

the same. I will now presume that I have proved that the 

bipartite Desmidiez are truly cells more or less constricted, 

and in the following details I shall so designate them. 
In the Desmidiez the multiplication of the cells by repeated 

transverse division is full of interest, both on account of the 

remarkable manner in which it takes place, and because it 

unfolds, as I believe, the nature of the process in other fami- 

lies, and furnishes a valuable addition to our knowledge of 

their structure and physiology. 
The compressed and deeply constricted cells of Kuastrum 

offer most favourable opportunities for ascertaining the man- 

ner of the division ; for although the frond is really a single 

cell, yet this cell in all its stages appears like two, the seg- 

ments being always distinct, even from the commencement. 

As the connecting portion is so small, and necessarily pro- 

duces the new segments, which cannot arise from a broader 

base than its opening, these are at first very minute, though 

they rapidly increase in size. The segments are separated 
by the elongation of the connecting tube, which is converted 

into two roundish hyaline lobules. These lobules increase 
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in size, acquire colour, and gradually put on the appearance 

of the old portions. Of course, as they increase the original 
segments are pushed farther asunder, and at length are dis- 
connected, each taking with it a new segment to supply the 

place of that from which it has separated. 
It is curious to trace the progressive development of the 

new portions. At first they are devoid of colour, and have 
much the appearance of condensed gelatine, but as they in- 
crease in size the internal fluid acquires a green tint, which 
is at first very faint, but soon becomes darker; at length it 

assumes a granular state. At the same time the new seg- 
ments increase in size and obtain their normal figure; the 
covering in some species shows the presence of puncta or 
granules ; and lastly, in Xanthidium and Staurastrum the 
spines and processes make their appearance, beginning as 

mere tubercles, and then lengthening until they attain their 
perfect form and size; but complete separation frequently 

occurs before the whole process is completed. This singular 
process is repeated again and again, so that the older seg- 
ments are united successively, as it were, with many gene- 

rations. In Sphzrozosma the same changes take place, and 
are just as evident, but the cells continue linked together, 

and a filament is formed, which elongates more and more 
rapidly as the joints increase in number. This continued 

multiplication by division has its limits; the segments gra- 
dually enlarge whilst they divide, and at length the plant 
ceases to grow ; the division of the cells is no longer repeated ; 

the internal matter changes its appearance, increases in 
density, and contains starch-granules which soon become 
numerous ; the reproductive granules are perfected, and the 

individual perishes. In a filament the two oldest segments 
are found at its opposite extremities; for so long as the 

joints divide they are necessarily separated further and 
further from each other. Whilst this process is in progress 
the filament in Spherozosma consists of segments of all sizes ; 
but after it has reached maturity there is little inequality 
between them, except in some of the last-formed segments, 
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which are permanently smaller. The case is the same with 
those genera in which the separation of the cells is complete. 

I admit that the division of the cells just described apparently 
differs greatly from that in other simple Algz ; but I believe 

that the process in all is essentially the same, and that what- 
ever differences exist are modifications necessarily resulting 
from the different forms of the cells. In the examples already 
given the cell itself consists of two distinct portions, having 

a constriction between them ; hence each of the new-formed 

portions is similarly distinct from the older one which forms 
it and to which it is united. 

In order fully to elucidate the subject, cells may be distri- 
buted into three principal kinds, distinguished by their form : 

Ist. Bipartite cells, already described, and more or less 
constricted at the middle ; 

2nd. Cells globose or rounded at the ends, or having the 
extremities attenuated ; 

3rd. Cylindrical cells. 
Bipartite cells belong only to the Desmidiez ; cells globose 

or roundish at the ends are seen in the Nostocs and Palmellez ; 

attenuated cells in the Desmidiew ; and cylindrical ones in 
the Conjugate, Tiresias, &c. 

It is obvious that the new portions must arise from the 

whole of the junction margin of the original valves ; conse- 

quently when the junction occupies only a part of the breadth 
the new portion will be narrower than the old ; but when the 
junction of the valves is as broad as the cell, the new portion 
will from the beginning be of the same breadth. From this 
important fact, we may explain the different sorts of division. 
Since in the two latter kinds of cell the valves are united by 
their entire breadth, the new portions cannot be distinguished 

by their size, we must therefore have recourse to other aids 
to enable us to trace the changes and satisfy ourselves of 
their real identity with that already described ; and I hope to 
be able to show that this identity does exist. 

In Nostoc and Anabaina the cells are globular, and as there 

is no constriction we might remain ignorant of the real me- 
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thod of division ; but, guided by the analogical process in the 
Desmidiex, I hope to make it sufficiently plain. The hemi- 
spheres are thrust apart by the new formation ; but now it is 
the outer rounded margin that we look to for an explanation. 
If a globe be cut into two equal portions, each will represent 
half a circle. By comparison with the neighbouring cells, 
we find that these two half circles remain unaltered, and are 

merely separated from each other, for if again brought 
together they would reconstitute the former globe. The new 
formations however separate them further and further, until 

the intervening space equals that occupied by the original 
globe, and then we find two globes exactly like the primary 

one, the internal half of each being the newly-formed one. 
During this time the inner portions, as they extend, develope 

more and more of the circle, until each becomes, as I have 

stated, a perfect hemisphere. The whole process cannot, of 
course, be seen in the same cell; but in a dividing filament 

some joints may be observed in one stage and some in another, 
which renders the evidence complete. | 

When the cell is oblong, or only rounded at the extremi- 

ties, the process, though similar, is less evident: the cell at 
first seems merely to elongate until it obtains nearly twice its 
original length, when the division commences and the round- 
ing of the new ends becomes apparent. ‘The tapering cell 

presents but little difference, for the separation takes place 
before its extremities are fully developed. Sometimes these 
cells separate obliquely, as in Spirotenia and Scenedesmus. 

I ought to state however that the opinions advocated above 
do not agree with those of M. De Brébisson, who has at- 

tained so high a reputation for his intimate acquaintance 
with the freshwater Algz, and to whose kindness I have been 
so often indebted during the progress of the present work. 

He considers that there is an essential distinction in the 
mode of division between the Desmidiez and Nostochinez 
(including in the latter the Palmellez), and that from it in- 

deed differential characters are obtained by which we can 
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distinguish these nearly-allied groups. He observes of Hor- 
mospora mutabilis, Bréb.*, ‘‘ Ils sont le plus souvent géminés, 

se multipliant par une division spontanée (déduplication) 
transversale, comme cela arrive dans quelques autres Pleuro- 

coccoidées. Une division analogue a lieu dans les Desmi- 
diées, auxquelles on serait d’abord tenté de rapporter les 
Hormospora; mais les demi-corpuscules (hémisomates) 

des Desmidiées développent a leur point de séparation 
une nouvelle portion semblable a la premiére, tandis que, 
dans l’accroissement des Nostocinées, les corpuscules sont 

divisés en deux par un étranglement transversal, sans qu’il 
s’ensuive une reproduction sur chacun des points de rup- 

ture. Il y a dans ce cas, comme je I’ai dit ailleurs, dédupli- 
cation simple. Dans les Desmidiées, il y a déduplication et 
reduplication.” 

It is with unfeigned diffidence that I venture to dissent 
from the opinion of one possessing so profound a knowledge 

of these tribes, and I do so only from conviction, the result 
of close and repeated investigations. 

I have stated my belief that the same changes occur in 

both the Desmidiez and the Nostochinez. A cell in Micras- 
terias has two hemispheres, just as a joint in Anabaina has ; 

in both these separate, and in both each hemisphere becomes 
again a perfect sphere ; and if in Micrasterias the two hemi- 
spheres were united by their whole bases, there would not 
remain even an apparent difference between them. 

The form of the cylindrical cells no longer helps us in 

tracing the method of division. In Penium as in the Conju- 
gatee, they seem merely to elongate and then divide. As I for- 
merly suggested, in a paper read before the Botanical Society 
of Edinburgh, I consider it extremely probable that in all 

the simple Algze the cell or joint consists of two valves, and 

that additions occur at their junction, the original parts 
remaining unaffected: but this it may never be possible to 

* Annales des Sciences Naturelles, Jan, 1844. 
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demonstrate satisfactorily, unless a species of Conferva with 
a coloured integument should be detected, or some means 
can be devised for permanently colouring the filaments with- 
out impairing their growth. Then indeed the question might 

be determined ; at present I can merely show the probability 

that the cell in cylindrical species of Desmidiez agrees with 
the joint in a Zygnema or Tyndaridea; since whenever the 
covering is colourless and free from markings not the slightest 
difference can be perceived. This is the case in a few species 
of Penium ; and hence Penium Brebissonu is by some authors 
placed in the Palmellez. In Pentium margaritaceum and 
Penium Cylindrus the integument is coloured, and we are 

enabled, by means of the paler appearance of the newly- 
formed portions, to satisfy ourselves that in these also each 
half of the original cell is acquiring during the division a 
new partner. In Didymoprium the same fact is rendered 
apparent, because the suture passes between minute teeth ; 

these teeth recede from each other, and the new teeth which 

appear between them show the place where the separation of 
the joint has occurred. 

The spontaneous division of the frond is included by some 
writers amongst the modes of reproduction ; but this is not 
strictly correct, for it is rather the manner in which the in- 

dividual plant grows, since all the cells arrive at maturity 
nearly at the same period and terminate their existence about 
the same time. 

The Desmidiez are most probably reproduced only in two 
modes; one by the escape of the granular contents of the 
mature frond, and the other by the formation of sporangia, 

the result of the coupling of the cells. 

When the cells approach maturity, molecular movements 
may be at times noticed in their contents, precisely similar 
to what has been described by Agardh and others as oc- 
curring in the Conferve. This movement has been aptly 
termed a swarming. It has been seen by numerous ob- 

servers,—in this country by Messrs. Dalrymple, Jenner, 
Thwaites, Sidebotham, Dr. Dickie, and others. The cause 
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of this sudden commotion cannot be ascertained ; but I have 

met with it more frequently in specimens that have been 

kept some days than in fresh-gathered ones. When released 
by the opening of the suture, the granules still move, but 
more rapidly and to a greater distance. With the sub- 
sequent history of these granules I am altogether unac- 
quainted, but I conclude that it is similar to what has been 

traced in other Algz. 
The second mode of reproduction is by coupling, and the 

formation of sporangia. A communication is established 
between two cells, and a seed-like mass is formed in the 

same manner as in the Conjugate. This is green and gra- 
nular at first, but soon becomes of a homogeneous appear- 
ance and of a brown or even reddish colour. There are 
however some variations in the process in the two families 

which require notice. In the Conjugate, the cells conjugate 
whilst still forming parts of a filament; but in the Des- 
midiez, the filamentous species almost invariably separate 

into single joints before their conjugation, and in most of 

the species the valves of the celis become detached after they 

are emptied of their contents. 
In many genera the sporangia remain smooth and un- 

altered; in others they become granulated, tuberculated 

or spinous ; the spines being either simple or forked at the 
apex. In fact a sporangium may pass successively through 
all these stages, and hence may so change its appearance 

that its different states are liable to be taken for sporangia 
belonging to different species. In Tiresias also we sometimes 
meet with sporangia bearing spines, but in that genus they 

are arranged like the spokes of a wheel, and not scattered as 

in the Desmidiee. What is the nature of the sporangia, 
and why so complicated a process is necessary, since the 
species is also propagated by means of the granules or zoo- 
spores which escape from the ruptured cell, are questions to 
which we cannot, in the present state of science, return a 

satisfactory answer. ‘The sporangia I consider capsules ; 

and this view seems to be confirmed by the experience of 
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Mr. Jenner, who informs me that the covering of the spo- 
rangium swells, and a mucus is secreted, in which minute 
fronds appear and, by their increase, at length rupture the 
attenuated covering*. That some purpose distinct from 
that performed by the zoospores is served by the coupling of 
the cells and formation of the sporangium cannot be doubted: 
for, where we can trace the operations of nature, we find that 
nothing is useless or in vain; nor is it reasonable to suppose 

that this complicated process should fulfil no other purpose 
than one already provided for without it. The sporangia are 

most abundant in spring before the pools dry up; and I 

would suggest, as no improbable conjecture, that the zoo- 
spores may be gemme, analogous to those present in Mar- 
chantia polymorpha and Lunularia vulgaris, and that they 
possess merely a limited vitality, which is destroyed unless 

they are at once placed in circumstances favourable to their 
growth, whilst on the other hand, in the conjugated cells 

some important change takes place during the commingling 
of their contents and the formation of the sporangium, like 
what happens in the production of seeds in general, which 
renders the sporangia capable of retaining the vital principle 
uninjured throughout long periods of drought. 

That the Closteria couple and produce sporangia, in a 
manner similar to the Conjugate, has been recorded byTurpin 

and other writers. Correct figures of some species in that 
state are given by Ehrenberg in his ‘ Infusoria,’ and Mene- 
ghini mentions thatBrébisson had detected it in Desmidiumf, 

but I am not aware that the conjugation of other Desmidiez 
was uociced by any writer before I published in the ‘ Annals 
of Natural History’ full descriptions of the formation of 

sporangia in Tetmemorus granulatus and Staurastrum mucro- 
natum. Subsequently examples have been detected in almost 
every genus, and we cannot hesitate to consider it charac- 

* An example of this condition occurring in Closterium acerosum is figured 
in the Plate containing that plant. 

+ ‘‘ Diatomatum more secedunt, hasque simul e latere copulari in speciebus 

nonnullis detexit cl. Brébisson.”—Meneghini, Synop. Desmid. p. 203. 
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teristic of the family. In this country the conjugation of 
about forty species has been noticed by different observers, 

and M. De Brébisson informs me that he has gathered spo- 
rangia of the following species in France :—Hyalotheca dis- 

siliens, Didymoprium Grevillii, Staurastrum pygmeum, S. con- 

troversum, S.muticum, Cosmarium Botrytis, Closterium Lunula, 

C. setaceum, C. acutum, and C. lineatum. 

In defining the genera and species, I have made no use of 
the reproductive bodies, for as yet too little is known about 

them to render them available for that purpose, and in many 
cases we are still uncertain whether the mature form is yet 
known. They are likewise so early detached from the 
emptied cells, that it is often very difficult to determine to 
what species they belong*. 

I have gathered sporangia of other species besides those 

mentioned in this work ; but whenever they were not still 

adherent to the fronds I have thought it best to pass them 
over, lest I should be the cause of error. 

That the orbicular spinous bodies so frequent in flint are 
fossil sporangia of Desmidiez cannot, I think, be doubtful 
when they are compared with figures of recent ones. Indeed 
one celebrated geologist, Dr. G. Mantell, who, in his ‘ Medals 
of Creation,’ without any misgiving had adopted Ehrenberg’s 

ideas concerning them, has changed his opinion, and in 
his last work regards them as having been reproductive 
bodies, although he is still uncertain whether they are of 
vegetable origin. 

Ehrenberg and his followers describe these bodies as fossil 

* A principal use of generic and specific characters is to enable us to 

identify the species we meet with; and although a genus may be accurately 

defined by characters taken from the reproductive parts, yet if that definition 

can be tested only in a few rare instances, it will be inferior in real value to 

one which is derived from less important parts that are always present. My 

wish has been to render the present work a practical one, useful in the fields 

as well as in the study: I have therefore omitted the employment of such 

characters, and endeavoured to express those which I have adopted as con- 

cisely as may be compatible with usefulness. 
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species of Xanthidium, but no doubt erroneously, since their 

structure is very different. For the true Xanthidium has a 
compressed, bipartite, and bivalved cell, whilst these fossils 

have a globose and entire one. 

The fossil forms vary like recent sporangia in being 

smooth, bristly, or furnished with spines, which in some are 

simple, and in others branched at the extremity. Some- 

times too a membrane may be traced, even more distinctly 

than in recent specimens, either covering the spines or 
entangled with them. 

Some writers describe the fossil forms as having been 
siliceous in their living state, but Mr. Williamson informs 
me that he possesses specimens which exhibit bent spines 
and torn margins, and thus wholly contradict the idea 

that they were siliceous before they were imbedded in the 
flint. 

In the present state of our knowledge it would be pre- 
mature to attempt identifying the fossil with recent species : 

it is better therefore, at least for the present, to retain the 

names bestowed on the former by those who have described 

them. A paper on fossil Xanthidia by Mr. H. H. White, 
containing descriptions of eleven supposed species, accom- 

panied by characteristic figures, may be consulted with 
advantage*. 

In all the Desmidiez, but especially in Closterium and 
Micrasterias, small, compact, seed-like bodies of a blackish 

colour are at times met with. Their situation is uncertain, 

and their number varies from one to four. In their imme- 

diate neighbourhood the endochrome is wanting, as if it had 
been required to form them, but in the rest of the frond it 

retains its usual colour and appearance. I cannot satisfy 

myself respecting the nature of these bodies, but I believe 
them either to arise from an unhealthy condition of the plant, 
or else to be parasitic. 

The only account I have seen of the discovery of fossil 

* Microscopic Journal, vol. ii. p. 35. 
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fronds of Desmidiez is by Professor Bailey, who detected 
various species of Clostertum and Euastrum in calcareous 

marls, collected in New Hampshire and New York by Pro- 
fessors Hubbard and Hall, and also in marl at Scotchtown, 

New York, by Mr. Connors*. Professor Bailey informs me, 

that the specimens from the last-named station, and in which 
he found several Closteria, Euastra, &c., were taken from 

below the bones of the Mastodon giganteus. As sporangia 

of the Desmidiez and other membranous bodies in a fossil 
state have lately been detected by Mr. Deane and Dr. G. 
Mantell in the grey chalk of Folkestone, it is probable that a 

careful search in that neighbourhood would also bring to 

light the fossil fronds of the Desmidiez. 
The production of the Desmidiezw in newly-formed col- 

lections of water is involved in obscurity. The late Mr. 
Miller of Penzance pointed out to me an instance of this 
kind well-worthy of notice. He found Hyalotheca dissiliens 

and other species of this family in an old water-butt, which 
stood in a yard remote from any apparent station for the 
Desmidiez, and derived its water from the clouds alone ; and 

the question naturally arises, How came the Algz there ? 
The theory of spontaneous generation has never obtained 
currency in this kingdom, and for my own part I am not 
unwilling to acknowledge that there are mysteries in nature 
which we cannot penetrate. I can therefore only attempt to 
account for the appearance of the Desmidiez under such 

circumstances in two ways,—by supposing either that the 
atmosphere contains countless myriads of the sporules of the 
Desmidiez and other Cryptogamia, which vegetate only 

when they meet a congenial situation, or that the seeds are 
conveyed by means of aquatic insects, many of which, it is 
well known, roam during the night by means of their wings 
from one piece of water to another. The latter I consider 
the more probable conjecture. 

The entire question of the vegetation of the conjugating 

* American Journal of Science and Arts, vol. xlvili. p, 340. 
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Alge is far from being understood. A few years back I paid 
considerable attention to the subject, but without arriving 
at any satisfactory conclusion. The Staurocarpus cerulescens 

is not uncommon near Penzance, is generally in large quan- 

tity where it occurs, and, from its peculiar colour, cannot 

escape detection ; on these accounts I made it a principal 

subject of my observation. Although I have yearly gathered 

it in several pools, and the sporangia are always abundantly 
produced, I have particularly noticed during five or six 
years’ observation, that it has never in a single instance re- 
appeared in the same pool. At Dolgelley, where also in some 
years it is common, I met with the same result, with a single 

exception when I gathered it in one pool for two successive 
years. I have noticed the same fact with regard to Zygnema 
curvatum, and I believe it holds good in regard to most if 

not all the other Conjugatz ; but as they are more liable to 
be overlooked, I cannot speak of them with the same cer- 

tainty as of the above-mentioned species. Algze in running 

water commonly recur every season. I called Mr. Jenner’s 
attention to the subject : we were alike unsuccessful in our 
attempts to ascertain the cause of this singularity. His 
observations in general agreed with mine, that the plant will 

not appear in the same pool for two successive years; but 
he found too many exceptions to justify any certain con- 
clusion. 

All the Desmidiez are gelatinous. In some the mucus is 

condensed into a distinct and well-detined hyaline sheath or 

covering, as in Didymoprium Grevillii and Staurastrum tu- 
midum ; in others it is more attenuated, and the fact that it 

forms a covering, is discerned only by its preventing the 
contact of the coloured cells. In general its quantity is 
merely sufficient to hold the fronds together in a kind of 
filmy cloud, which is dispersed by the slightest touch. When 

they are left exposed by the evaporation of the water, this 
mucus becomes denser, and is apparently secreted in larger 
quantities to protect them from the effects of drought. I 
have observed more especially that Tetmemorus granulatus 
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and Penium Brebissonu, under such circumstances, form a 

distinct mucous stratum ; and on this account some authors 

have placed the latter with the Palmellez, although when it 
occurs in water it is less gelatinous than many other species 

belonging to the family of the Desmidiez. 
I have never obtained a clear view of the circulation wit- 

nessed by various authors in species of Closterium and Doci- 
dium, but I have no doubt that it is correctly described in 
the following account by Mr. Dalrymple of his own obser- 

vations :—‘‘ A circulation of the fluids within the shell was 

observed independent of the active molecules; this was 

regular, passing in two opposite currents, one along the side 

of the shell, and the other along the periphery of the gela- 

tinous body*.”’ Professor Bailey observes, that ‘“‘The account 

by Mr. Dalrymple agrees with what I have witnessed in 

several species. The currents are very distinct ; so much so 

in fact, that they attracted my attention before I was aware 

that they had been noticed by otherst.” 
Dr. Williams of Swansea has kindly translated from the 

German a paper on this subject by Labarzewski{, but it is 

too long for insertion here, nor would it be intelligible with- 

out the accompanying figures. Labarzewski’s observations 

were made on specimens of Closterium Lunula. The circu- 

lating fluid was clear and thick, and filled the space between 

the covering and the central mass of green granular ma- 

terial, from which granules detached themselves from time 

to time, and after moving along the margins, returned to 

their former situation. The current was quickened at the 

ends and near the suture, where it was lost, but reappeared 

in the other segment. The circulation was intermittent, 

lasting each time about seven seconds. 

I now approach a question on which I feel the greatest 

anxiety, lest I should not do justice to the arguments of 

those from whose opinion I may differ, or should fail satis- 

* Annals of Natural History, vol. v. p. 416. 

+ American Journal of Science and Arts, vol. xli. p. 300. 

t Linnea, 1840, p. 278. 

—— 
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factorily to impress upon my reader the reasons which have 
appeared to my own mind incontrovertible. 

The question is,—are the Desmidiez animals or vege- 

tables ? 
The arguments I have seen advanced in support of their 

animal nature appear to me so inconclusive, when contrasted 
with those adduced in favour of their being vegetables, that, 
although in the course of a long scientific correspondence 

I have sought to become thoroughly acquainted with the 
facts relied upon by the advocates of the former opinion, 

I have at times almost doubted whether my distance from 
the metropolis may not have precluded me from the oppor- 
tunity of hearing others of a more convincing description. 

I will however claim the merit of being at least desirous 
of stating the case impartially, and I have in vain consulted 
some distinguished naturalists who differ from me, that I 
might learn whether their opinions were supported by other 
reasons than those which are so generally known, and to 
which I shall presently refer. I will also add, what may be 

a fact of some weight, that I formerly considered the Des- 
midiez animals, and the Diatomaceze vegetables, and that 

careful observations alone have in a great measure reversed 
my opinions. The Desmidiez I now believe have as strong 

a claim as the Conjugate or Palmellz can have to rank with 
the Alge. On the other hand I consider the proper station 

of the Diatomacez very doubtful. They have at least as 
much right to a place in the animal as in the vegetable king- 
dom; and perhaps the safest course would be that adopted 
by several celebrated continental naturalists, who regard 

them as belonging to a distinct and intermediate group, and 

partaking almost equally of the characters of animal and of 
vegetable. 

The chief reasons advanced by Ehrenberg and others for 
placing the Desmidiez in the animal kingdom are the fol- 

lowing :—that they exert a voluntary motion ; that they in- 
crease by transverse self-division; and that the Closteria 

have at their extremities apertures and protruding organs 
c 
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continually in motion. Although two of these reasons apply 
only to the genus Closterium, I freely admit that if the 
Closteria can be proved animals, the question as to the other 
genera will be decided. 

Few indeed hint at such a motive for adopting the opinion, 
nevertheless I feel persuaded that the animal-like forms of 
the Desmidiez have had a great, though not avowed, in- 

fluence on the determination of this question. Did we trust 
solely to the eye, we should conclude that objects so different 
in form and variable in appearance, were far more like ani- 
mals than vegetables. Their symmetrical division into two 
segments ; the beautiful disciform, finely-cut and toothed 
Micrasterias, the lobed Euastrum, the Cosmarium glittering 
as it were with gems, the Xanthidium armed with spines, 
the scimitar-shaped Closterium embellished with striz, the 
Desmidium resembling a tape-worm, and the strangely insect- 
like Staurastrum sometimes furnished with arms, as if for 

the purpose of seizing its prey ;—all these characters seem in- 

deed to pertain more to the lower animals than to vegetables. 
We are thus induced, however unconsciously, to judge be- 
fore examination, and we naturally search for arguments in 

support of our preconceived opinion instead of those which 

may elicit the truth. But experience has proved that form 

alone is a most deceptive guide, the implicit dependence on 

which has, in many similar instances, been the cause of 

error ; and I believe that if a person unacquainted with what 
has been written respecting the two groups should look at 

the representations of the Desmidiez, and examine the grace- 
ful and arborescent Zoophyte, having its branches to all 

appearance loaded with fruit that is periodically produced, 
matured, and shed, he would without hesitation place the 

Desmidiez in the animal, and the Zoophyte in the vegetable 
kingdom. Nor could we wonder at such a decision, since 

in former times, even observers of high scientific attain- 
ments, judging by external appearances, did in fact class 
Zoophytes with the Alge. 

Again, Ellis, who first established the animal nature of 
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the Zoophytes, and thus dispelled one error, presently com- 
mitted a similar fault by transferring along with the Zoo- 
phytes (simply on account of their agreement in certain 

external characters), Corallina and other genera which, it is 
almost unnecessary to add, have not until a recent period 
been restored to their proper place amongst the Alge*. The 
above is a sufficient illustration of the danger of trusting 
solely to the evidence of sight: I shall endeavour to show 
that it would in the present case also lead to an incorrect 

conclusion. 
That the Desmidiez have been so long associated in the 

same family with the Diatomacez, whose proper position is 
so doubtful, presents another obstacle to the recognition of 
the claims of the former to rank with the Alge. For when 
sO many eminent observers,—botanists and zoologists, not- 
withstanding they differ widely in respect of the department 
of Natural History to which these forms should be assigned, 
—concur in classing them together, we naturally suppose that 
there must be valid reasons for such a course. I shall 
therefore point out the distinctions between these groups, 
and show that, at all events, they can no longer be united in 

one family, but must be separated, as they have been by 
Kutzing in his more recent work, as well as by others. 

I have shown that the cell in the Desmidiez consists of 

two valves united by a central suture, and that during its 
division the new-formed portions are interposed between 
these valves. The Desmidiez are membranous, or should a 

few species contain silica, it is not present in sufficient quan- 

tity to interfere with their flexibility. They rarely have 
acute angles, and are seldom (if ever) rectangular. They are 
often deeply incised or lobed, warted or spinous. The internal 
matter is of a herbaceous-green colour, and starch vesicles 
abound in the mature cell. They couple and form either 
orbicular or quadrate seed-like bodies, and are remarkable 
for the resistance which they oppose to decomposition. 

* See the introductions to Johnston’s admirable works on the British 

Zoophytes and Corallines. 

c 2 
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In all these respects they differ from the Diatomacez. In 

the latter each frustule consists of three pieces, one central 
and ring-like or continuous all round, and the others lateral. 

The division is completed by the formation of new portions 
within the enlarged central piece, which then falls off, or 
else by a new septum arising at the centre; but I believe 
that, in every case, the separation commences internally 
before it extends to the covering*. Their coverings, with 
very few exceptions, are siliceous, withstand the actions of 
fire and acids, and may be broken but not bent ; the frustules 

are often rectangular in form, are never warted, and scarcely 

ever spinous. ‘Their internal matter is usually brown when 

recent ; and, although some species are greenish, or become 

green after they have been gathered, none are of a truly 

herbaceous colour. Their vesicles bear some resemblance to 

those in the Desmidiex, but they are of a yellower colour, 

and no starch has been detected in them. The Diatomacez 
do not conjugate, and in general they very soon give out an 

offensive odour. 
I have preferred treating of these topics first and at some 

length, because I wish the reader to enter upon the subject 
unprejudiced, so that after a fair examination of the con- 
flicting arguments he may be ready to surrender his judge- 

ment to that which is supported by facts of greater weight. 
The first reason advanced by Ehrenberg in support of the 

animal nature of the Desmidiee is, that they possess a 
‘‘ voluntary motion ;” but I must protest against his use of 

the term voluntary as prejudging the matter in dispute and as- 

suming more than in the present state of knowledge can be 
ascertained ; more indeed than he has attempted to prove. 

That the Desmidieze move must be admitted ; for this fact 

has been noticed by too many accurate observers to permit 

* For detailed descriptions of the mode in which cells are multiplied by 

division in the Diatomacee, see the Transactions of the Botanical Society 

of Edinburgh, vol. ii. p. 37. 

+ Since the above was in type Mr. Thwaites has detected four species of 

Diatomacez in a conjugated state; the sporangia are elongated and in pairs, 
and the internal matter is similar to that of the frustules. 
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any doubt of its truth, and although I have myself failed to 
perceive their actual movement, I have sufficient evidence 

of its occurrence. But, whilst making this admission, I must 

still maintain that in the lower tribes of organic life motion 
is not an indubitable sign of an animal nature*, and that 

the movements of the Desmidiez must be very sluggish, or 
exercised only under peculiar circumstances, since I have 
never witnessed it, notwithstanding I have almost daily living 

specimens under my inspection. Mr. Jenner has been 
equally unsuccessful, and several friends, experienced in the 

use of the microscope, either have not seen it or speak of it 

in uncertain terms fT. 

Professor Bailey states that ‘‘ their power of locomotion 

* « Motum non determinare limites regni animalis exinde patet, quod sunt 

animalia, que non moventur, vegetabilia in quibus motum vividum videmus.” 

Agardh, Conspectus Diatomacearum, p. 4. 

“The active motions in plants and their parts, especially in Algz, ought 

not to give rise to the supposition of an animal nature, even when they 

are called infusorial or animal motions.”—Ehrenberg, ‘Taylor’s Scient. 

Mem. vol. i. p. 566. 

+ I subjoin the opinions of various observers :— 

“ Actual motion, arising from internal causes, I saw only in Spherastrum ; 

and the slight movement, supposed to have been observed in some of the 

genera, is certainly of the same description as that of some Conferve.”— 

Meyen, 1839, as quoted in Pritchard’s Infusoria, p. 180. 

“These are animals instead of plants, if the faculty of locomotion will 

entitle them to that rank.’’—-Carmichael, in Hook. Br, Fl. vol. 11. p. 398. 

‘«« It was impossible to determine whether the vague motions of Closterium 

were voluntary or not.” —Dalrymple, see Annals of Nat. Hist. vol. v. p. 417. 

‘‘ Motions apparently voluntary are easily seen . . . . I have seen Huastrum 

margaritiferum move quite distinctly.’’—Bailey, American Bacillaria. 

** Elles n’ont pas un mouvement sensible sur le porte objet du microscope. 

Cependant il est facile de remarquer dans les localités ot elles vivent ot dans 

les vases ow on les conserve, qu’elles se dirigent vers la lumiere et se rapprochent 

en pellicules ot en sortes de pinceaux d’un beau vert, réunies entre elles au 

moyen d’un mucus qui les entoure ordinairement.”—Brébisson, in Chevalier’s 

‘Des microscopes et leur usage.’ 

“« The various species of Closterium, as well as the closely allied Euastra, 

have a distinct motion which cannot be referred to any extrication of gas. 

I have had species of Closterium and Euastrum confined in a compressor, in 

water perfectly free from other bodies, and they moved so fast that I found 

it impossible to sketch their forms by the camera lucida until they were 

killed.” — Professor Bailey in lit. 
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may be rendered apparent by taking a portion of mud covered 
with Closteria, placing it in water exposed to light, and then 
if the Closteria are buried in the mud they will soon work 
their way to the surface, covering it again with a green stra- 
tum*.”’ Ihave myself frequently observed this fact, espe- 
cially in Tetmemorus granulatus and Penium Brebissonii ; but 

I presume that it is owing to the stimulus of light rather 
than to any voluntary effort ; at any rate the same result will 
follow if an Oscillatoria be substituted for the Closterium. 
In like manner, in some species of Nostoc, Anabaina, and 

Palmella, the filaments or cells throng towards the light ; and 
should the specimen be turned over, they will in a few hours 
appear on the new surface, whilst they have become less nu- 

merous on the previous upper one. Of course the gelatine 
must be in a sufficiently lax state to permit such a movement. 

Another proof of their power of locomotion is afforded by 
their retiring, in some instances, beneath the surface when 
the pools dry up. I have taken advantage of this circum- 
stance in order to obtain specimens less mingled with foreign 
matters than they would otherwise have been. If a species 
be much mixed with mud, I take a saucer, fill it with earth 

made into a paste with water, and cover it with a piece of 

linen ; over this I spread a thick layer, containing the Des- 
midiez, and allow it to become nearly dry; within a few 

days the specimens will form a stratum on the linen, and may 
be scraped off with a knife. This plan however proves suc- 
cessful only with the smaller species, and minute Algz ac- 
company the Desmidiez which are so obtained. 

It is thus evident that whatever be the motive power of the 
Desmidiez they possess it only in common with acknow- 
ledged Algze, and in a less degree than either the Diatomacee, 

the Oscillatoriez, the sporules of various Alge, or indeed their 
own sporules. 

Khrenberg considers that increase by voluntary division is 
the character which separates animals from vegetables, and, 

* American Bacillaria, in American Journal of Science and Arts, vol. xli. 
p- 300. 

+ Annals of Natural History, vol. ii. p. 123. 
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in fact, he produces no other reason for denying the vegetable 
nature of some genera. But it will probably be thought a 
sufficient answer to mention that Meyen and others have 
proved the growth by elongation and bisection of the 
cells to be very frequent, if not universal, in the more simple 

Alge*. 
Meyen remarks that Ehrenberg has interpreted ‘all the 

facts known as if these creations were undoubtedly animals, 

whilst the same facts would indicate quite a different signi- 
fication if we proceeded upon the supposition that they were 
nothing but plantst.” In the present instance we have a 
striking example of the truth of this observation, since 
Ehrenberg, on observing that division occurs in the lower 
animals, too hastily draws the inference that only animals 
can be the subjects of it. 

On the other hand, Mr. Shuttleworth, in a letter to Mrs. 

Griffiths, written in the spring of 1842, described the growth 
of the simple Algze by repeated spontaneous division of their 

cells, and illustrated it by sketches of Zygnema nitidum, &c. 
He states that the process is most evident in the Oscillatorie, 

in Conferva fugacissima, in Lyngbya muralis, and in the Con- 
jugate ; and, after noticing the similar process in the Dia- 
tomacez, he adds, “‘I trust that now their vegetable nature 
is beyond all doubt ;” thus showing that from the same pre- 
mises two able observers came to exactly opposite conclu- 

sions. It is right to mention that Mr. Shuttleworth did not 
claim the credit of being the original discoverer, but merely 
said that he had convinced himself of the correctness of 
the facts published. 

To Mr. Hassall is justly due the credit of first directing 
the attention of British naturalists to this mode of growth ; 

* «The increase by self-division occurs in all these genera; this process 

is looked upon by Ehrenberg as one of the strongest and most decisive cha- 

racters of animal nature; but I have elsewhere proved, in the most satisfac- 

tory manner, that self-division is very common, both in the lowest plants as 

well as in the elementary organs of the more highly developed ones.” —Meyen, 

1839; see Pritchard’s Infusoria, p. 180. 

+ See Pritchard’s Infusoria, p. 178. 
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and, as it appears he was not aware that it had previously 
been noticed by continental botanists, another proof is thus 
afforded that it has attracted the attention of independent 

observers. 
The fact of the transverse bisection of the Algz is now so 

well established that this character is employed by J. G. 

Agardh, in his generic definitions*. 
In a preceding part of this introduction, I have endea- 

voured to show that in the Desmidiez the process is the same 

as in all the simple Alge. 

If some should think that I have dwelt too long upon this 
topic, I trust I shall stand excused when it is considered that 

the celebrated Ehrenberg places much reliance upon this 

-character, and that great weight is justly allowed to the 
authority of one who has devoted so much time and skill to 

the examination of the Desmidiez ; moreover, that his argu- 

ments are familiar to the British naturalist, and his opinions 

extensively embraced, whilst the opinions of those who differ 
from him on this subject are comparatively unknown. 

I am not in a position either to deny or to affirm with con- 
fidence the presence of openings in the extremities of the 
Closteria, for in objects so minute it is very difficult, fre- 
quently perhaps impossible, to distinguish between a depres- 
sion and an openingt. It appears indeed to me that in 
Closterium there is a slight notch, or more usually the rudi- 

ment of one, at the apex of the segments, a mere indication 

in short of what is fully developed in Tetmemorus and Euas- 

trum ; for in C. Diane, and some other species, there is an 

evident though minute notch, and in Penium not even a trace 
of it can be detected. In no instance can any portion of 

the contents of the cell be forced out from the extremities. 

* « Tiresias, fronde tota homogenea et articulis omnibus continua subdi- 

visione iterum iterumque divisis, atque coniocystis inclusis insigne.’—Ag. 

Icon. Alg. Ined. 

+ “No one accustomed to the use of the microscope can be otherwise than 

aware how much very minute objects seen under a high power are apt to as- 
sume a character in accordance with preconceived notions.”—J.'T’. Smith, in 

Annals of Natural History, vol. xix. p. 2. 
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Mr. Dalrymple believes that orifices exist which are closed 
by internal membranes. 

Ehrenberg, on the contrary, describes not merely open 

orifices, but protruding organs or feet immediately behind 
them, and thus affords an example of his want of caution 
when he gives the rein to his poetic fancy; for in this in- 
stance at least he is clearly in error. Mr. Dalrymple, whose 
remarks on the Closteria are the undoubted result of careful 
examination, carried on with the desire of recording actual 
facts rather than of supporting a theory, denies the exist- 

ence of any papillz or proboscides at this part, and also the 
supposition of Ehrenberg, that the moving molecules seen 
near the extremities constitute the basis of such papille. 
This admission is the more valuable as coming from a person 
who is not only an accurate observer but a believer in their 
animal nature. Professor Bailey also informs us that he has 
failed to detect them. 

In most of the Closteria there is at each extremity of the 
endochrome a distinct globule containing moving granules. 
Ehrenberg seems to have mistaken these for organs of mo- 

tion. In Closterium rostratum and C. setaceum these granules 
are situated at a distance from the extremities, and, as they 

are apparently not contained within a globule, move more 
freely and afford better opportunities for observing them than 
those in the other species do. In one instance I saw them 
continue to move after escaping from the frond. Did the 
Closteria possess mouths we should expect to find them in 

every species ; but Peniwm interruptum, in which there are 
conspicuous terminal globules and moving granules, has de- 

cidedly nothing of the kind; and as its end view is. circular 

and rather turgid no more desirable plant could be selected 
for examination. If mouths are present they ought to be 
visible in this and the allied species, but not a single punc- 

tum can be detected in the end view of the empty frond. 

_ [have now passed in review the four points advanced by 

Ehrenberg in support of the animal nature of the Desmidiez, 

and I submit that I have shown that from them no evidence 



26 INTRODUCTION. 

approaching to a satisfactory proof of his position can be 
deduced. In offering these remarks I hope I shall not be 

suspected of the least wish to undervalue Ehrenberg’sdis- 
coveries. I believe that he is sometimes too hasty in arriving 
at his conclusions, and that his knowledge of the Desmidiez 

is less accurate than of the Diatomacez and other tribes 
which have come under his observation.. When we consider 

the extent of his researches, it is not surprising, eminent as 

he is, that he should fall into some errors, which a person 

inferior in ability, but confining his whole attention to a 

comparatively smaller range, is likely to detect. Nor even 
in respect of this family, although I must consider it the 

most defective portion of his great work, are the obligations 
slight which we owe to Ehrenberg: for not only has he 
enlarged our knowledge of the Desmidiez by the discovery 
of many new facts, by his discrimination of the species, and 
by producing better representations than those which pre- 
viously existed, but he has given an impulse to the study, 
and rendered it popular. 

The fifth volume of the ‘Annals of Natural History® 
contains an abstract of a paper by Mr. Dalrymple on the 
Closteria, read before the Microscopical Society of London, 
from which I quote the following reasons for placing them in 
the animal kingdom :— 

‘« Ist. That while Closterium has a circulation of mole- 

cules greatly resembling that of plants, it has also a definite 

organ, unknown in the vegetable world, in which the active 
molecules appear to enjoy an independent motion, and the 

parietes of which appear capable of contracting upon its 
contents. 

‘©Qnd. That the green gelatinous body is contained in a 

membranous envelope, which, while it is elastic, contracts 

also upon the action of certain reagents whose effects cannot 
be considered purely chemical. 

‘« 3rd. The comparison of the supposed ova with cytoblasts 

*.P,.415, 
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and cells of plants precludes the possibility of our consider- 
ing them as the latter, while the appearance of a vitelline 
nucleus, transparent but molecular fluid, a chorion or shell, 
determines them as animal ova. It was shown to be impos- 
sible that these eggs had been deposited in the empty shell 

by other infusoria, or that they were the produce of some 
entozoon. 

“4th. That while it was impossible to determine whether 
the vague motions of Clostertum were voluntary or not, yet 

the idea the author had formed of a suctorial apparatus, forbad 
his classing them with plants.” 

I confess I am unable to refer to any example in other 
Alge of terminal globules like those present in the Closteria, 
but neither can one be found amongst animals; and if in 
some respects they have an analogy with organs belonging to 
the latter, in others they agree better with vegetable life. 

The contained granules seem to me to differ in no respect, 
except in position and uninterrupted motion, from other 
granules in the same frond, and, as I have already stated, I 

once saw the motion continue after their escape from the cell 

precisely as in other zoospores. Meyen observes that ‘‘ the 
functions of these bodies is very difficult to determine, but 
they are to be found in very many Conferve, and are perhaps 
to be likened to the spermatic animalcules of plants.” 

The contraction of the internal membrane of the Closteria, 

or the expulsion of their contents on the application of iodine 
or other reagents, cannot be relied upon as a satisfactory test 
for determining their nature, for the blandest fluids will, in 

some cases, occasion violent action. If fresh water touches 

Griffithsia setacea, the joints burst and spirt out their con- 

tents; and if it be applied to a species of Elachistea, the 
granular contents are instantly thrown into commotion. In 
certain conditions of the Closteria themselves, water will 

produce effects like those attributed to reagents. I have 
frequently witnessed that by the addition of water to speci- 
mens of Closteria, which had for some time been kept merely 

in a damp state, the frond has been ruptured, and the endo- 
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chrome has escaped with considerable force. This is espe- 
cially the case with Closterium Lunula ; and the same circum- 

stance occurs in most of the Desmidiez, although in none of 

the others so remarkably as in that genus. Mr. P. Grant 
has favoured me with an account of numerous experiments 
which he instituted to determine the effects of different sub- 
stances on the Desmidiew, Conjugate, &c. From these it 
seems that the action of a reagent cannot be predicated with 
any certainty, and that the molecular motion is not affected 

by several strong poisons, whilst it yields to other substances 

less generally deleterious. 
With regard to the ‘‘ supposed ova,” I fully agree with 

Meyen that ‘‘ they are similar to the green corpuscles found 

in the cells of the Conferve,’’ and, when both are removed 

from their cells, I am persuaded that it would be impossible 
to distinguish between them. That they contain amylum 
has been, with good reason, pointed out by Meyen as decisive 
against the notion that they are eggs. 

The latest advocate of the animal nature of the Desmidiez 
is C. Eckhard, in his memoir ‘on the Organization of the 

Polygastric Infusoria,’ published in Weigmann’s Archiv, part 
3, 1846. With this memoir I am acquainted only through 
the medium of a translation by Dr. J. W. Griffiths in the 

‘ Annals of Natural History*.’ It is apparently written for 
the purpose of confirming Ehrenberg’s views, and accordingly 

defends his accuracy in every respect. So far as regards the 
Desmidiez, Eckhard notices only the Closteria, and he ad- 
vances nothing additional except an opinion that the trans- 

verse suture is a fissure or mouth. In order that both sides 
of the question may be compared, I extract his remarks, and 

merely point out that he has left unnoticed the facts on which 
botanists place their chief reliance :— 

“«« The grounds for their being of animal nature are derived 

partly from their motion, partly from their organization. 
On the leaves of Ceratophyllum, I cbserved the manner in 

* Vol. xviii. p. 433. 
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which several Closteria adhered elegantly by one extremity ; 
in about a quarter or half an hour many of them were situated 
in the same manner upon a higher part of the leaf: not a 
single animalcule was found on the side of the leaf, nor ad- 

herent longitudinally to it. They had evidently moved 
during the above time from the lower to the upper part of 
the leaf. If we observe their motions under the microscope 
they are not so rapid as those of many other polygastric in- 
fusoria, but the motion is always evidently animal. They 
swim, especially in summer, in the most varied directions, 

and I have frequently seen Cl. acerosum and Lunula swim 
against the current when the water on the object-holder was 
flowing towards one side, whilst fragments of plants, various 
kinds of Spirogyra and Oscillatoria were carried away. It is 
difficult here to discover anything but animal motion; to 
explain this however by electricity, as Turpin attempted, is 

unnatural, and not less absurd than that of the muscular 

fibre by the same natural agent by Strauss. But the rela- 
tions of the organization of the Closterina are likewise in 
favour of their animal nature. In illustration of this I 
shall confine myself to Cl. acerosum. We see that the animal, 

which is expanded in the middle, is elongated symmetrically 
on each side. In the middle there is a transverse fissure, 

which probably serves for the admission of nourishment ; 

since, when this animal is kept for some time in coloured 

water, we perceive little accumulations of the colouring 
matters. At the extremities we see on each side a vesicle, 

in which minute granules (?) incessantly move. In other 
species there is moreover a small aperture; it is situated 

more posteriorly, and is perhaps connected with the cell. 
Ehrenberg twice saw in this animalcule filaments (feet ?) pro- 

ject from it. Internally there are on each side two or four 
cords, and a row (in other kinds several) of granular bodies. 

In the species figured, [have so often seen the above change 
in relative position, that I have been compelled to wait until 
they again appeared in their original position in order to 
delineate them. All this is not plant-like ; and if the carapace 
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of the Closterina should prove to be of a horny nature, as 
would appear to be the case from their becoming wrinkled 
when heated, they would be removed from the vegetable 

kingdom with still greater certainty.” 
Although at first sight it seems to indicate the contrary, 

the swarming of the zoospores or granules really affords a 

strong confirmation of the vegetable nature of the Desmidiee. 

This swarming has been noticed in the Alge by many emi- 
nent observers, and notwithstanding the extraordinary phe- 
nomena which it presents, no fact in their history is more 
firmly established. Hence J. G. Agardh, who so worthily 
emulates his father’s fame, has been induced to apply 
the name of ‘“‘ Zoospermez” to one of his three primary 

divisions of the Algae. In this country the swarming has 
been witnessed by Mr. Borrer, the Rev. M. J. Berkeley, Mr. 
Hassall, and others. I have frequently seen it in Spheroplea 

crispa and Draparnaldia tenuis. A commotion arises within 

the cell as if all its contents were suddenly endued with life ; 

the disturbance increasing, the cell opens, when the zoospores 

hasten from their prison, and, apparently enjoying their 
newly-acquired liberty, dart about in every direction, until, 

tired of their sport, they at length resume a quiescent state*. 

This description has such a marvellous character that the 

reader may suppose it is somewhat indebted to the imagi- 

nation, and I believe no one can witness the occurrence for 

the first time without being startled and almost led to doubt 

the evidence of sight. Such movements are so contrary to 

our ordinary experience of vegetable life, that we involun- 

tarily hesitate to admit their compatibility with it ; and on 

the continent many eminent naturalists, unable to find a 

satisfactory explanation, consider that in this stage the zoo- 

spores are really animals, and do not acquire their vegetable 
nature until a subsequent period. This opinion never ob- 

tained countenance in this country: yet a Berkeley did not 

* The fullest details accessible to the English reader will be found in Mr. 

Harvey’s excellent introduction to his ‘ Manual of British Alge,’ and in the 

introduction to Hassall’s ‘ British Freshwater Algz.’ 
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esteem its refutation unworthy of his pen, and a Harvey 
thought it necessary to record his dissent from it and his 

belief that the phenomenon must be regarded as a ‘‘ strictly 
vegetable peculiarity.” All that I have alluded to as hap- 
pening in the Algz occurs also in the Desmidie ; but no 
similar motion has ever been observed in the contents of an 

animal after their escape from the individual, and I there- 

fore claim its presence in the Desmidiee as a strong pre- 
sumptive evidence in support of their vegetable nature. 

Starch has been observed in the Desmidiez by many per- 
sons, and I am not aware that its occurrence is now denied 

by anyone. I should therefore have supposed that it hardly 
required further proof, but as the subject is altogether un- 
noticed by most writers on the opposite side, it becomes 
necessary to bring it fully before the reader. 

Meyen first directed attention to the presence of starch as 
a conclusive proof that the Desmidiez are Alge. He states 

that in several genera he has “‘ distinctly seen that the large 
and small granules contained amylum, and were sometimes 
even entirely composed of it*,” and that ‘‘in the month of 

May he had observed many specimens of Closterium in 
which the whole interior substance was granulated, and all 
the grains gave with iodine a beautiful blue colour, as is the 
case with starch, which is not an animal product.” I know 

not that Ehrenberg or his followers have ever repeated 
Meyen’s experiments or taken the slightest notice of them, 
important as they are to the solution of the disputed ques- 
tion. In this country, Mr. Dalrymple at first failed to detect 

starch in the Closteriz, but afterwards observed it in spe- 
cimens of Closterium (Penium) Digitus, which I sent him, and 

acknowledged its presence in the following terms :—‘‘ I have 

examined the specimens sent up, and in several I can detect 
the blue colour of the iodide of starch; this is by no means 
however universal, some being merely stained yellowish- 
brown ; but in those instances there appears to be an absence 

* See American Journal of Science and Arts, vol. xli. p. 298. 
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of granular matter, the fact of blue granules in some is how- 

ever decisive of the presence of starch.’”’ Mr. Dalrymple is 
so careful and accurate an observer, that I doubt not his 

failure was caused by the immature state of the specimens 
on which he experimented, as he indeed subsequently allowed 
might have been the case. 

Professor Bailey of the U.S. Military Academy, in an 
article on the American ‘ Desmidiacee’*, gives copious ex- 

tracts from Mr. Dalrymple’s paper on the Closteria, accom- 
panied by his own remarks. He bears testimony to the 

general correctness of Mr. Dalrymple’s observations, but 
with regard to those on the action of iodine, he says, ‘‘I 
cannot otherwise account for Mr. Dalrymple’s statement, 

that iodine ‘in no instance produced in the Closteria the 
violet or blue colour indicating starch,’ than by supposing 

that the specimens he examined were not in the proper 

state to exhibit it. Meyen expressly states that it is ‘at 
certain times, particularly in spring,’ that the starch may 
be detected. [Iam able by conclusive experiments to con- 
firm Meyen’s statement as to the presence of starch in 

these bodies. In specimens gathered in November I find 
no difficulty in producing the blue colour with tincture of 

iodine. Sometimes however the specimen becomes so 
opake by the action of this reagent, that the purple colour 

of the granules can only be detected after crushing the spe- 

cimen by means of the compressor. The characteristic colour 

of iodide of starch is then shown most distinctly. I have re- 

peatedly treated in this way Closterium Trabecula, as well as 
others, and have uniformly found that a portion of the in- 
terior takes the purplish colourt.” 

I have myself repeatedly noted the effects of iodine on 
many of the Desmidiew. In a young state the cells are filled 

with a green homogeneous fluid, which as the plant ap- 
proaches to maturity becomes granular. Scattered amongst 

* American Journal of Science and Arts, vol. xli. p. 287. 

+ Ibid, p. 301. 
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this minutely granular matter, larger granules, or rather | 

vesicles, make their appearance. ‘These Ehrenberg calls 
ova; but I cannot perceive the slightest difference between 

them and the granules present in the higher Algze. 
On applying diluted tincture of iodine to different species 

of the Desmidiee, the granules become very dark with a 
purplish tinge showing the presence of starch. When the 

tincture of iodine is used in its undiluted state, the colouring 
matter becomes nearly black and conceals the bluish tint ; 
in some specimens too this tint is hardly perceptible, whilst 

in others it is very apparent. In no instance have I found 
the presence of starch indicated unless granules were pre- 

sent, as the fluid colouring-matter always becomes brownish. 
The application of iodine to Conjugate in different stages of 
growth was followed by a precisely similar result. In the 
young plant no starch was detected, but the colouring matter 

changed to an orange-brown. On the other hand, in the 
conjugating filaments the granules became blue, and the 
sporangia especially acquired the very dark colour observed 
in the Desmidiez, and did not exhibit the iodide of starch 

until they were crushed. 

Professor Bailey’s testimony is the more satisfactory be- 
cause it is not the evidence of a partisan, but the admission 

of one inclined to regard the Desmidiee as pertaining to the 

animal kingdom. Although he does not ‘‘ consider the pre- 
sence of starch in these bodies as conclusive evidence that 
they are plants,” yet as a professor of chemistry he is aware 
that starch is not an animal product, and he suggests there- 

fore, with some ingenuity, ‘‘ 1s it not possible that they are 

animals which feed, wholly or in part, on amylaceous matter 
extracted from the aquatic plants among which they live ? 
if so, the detection of starch in their stomachs is not sur. 

prising.”’ 
In the young cell there is no starch, but after its first ap- 

pearance it continues to increase and is most plentiful in the 
sporangium ; facts quite incompatible with Professor Bailey’s 

D 
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suggestion, but strictly analogous with its presence in the 

Conjugate, and indeed in plants in general, for it is well 
known that starch is often most abundantly produced in the 

seed. 
Of all the facts which indicate the vegetable nature of the 

Desmidiez, this is undoubtedly the most important, since it 
is the most easily subjected to the test of experiment. The 
swarming of the zoospores is seen only now and then, and 
it is not always easy to trace the process of coupling; but 

every person can apply the test for starch, and needs only 
to bear in mind that unless granular matter be present there 

is no starch*. 
The conjugation of the fronds in this family supplies an 

equally striking fact in proof that it belongs to the vegetable 
kingdom. I have already mentioned that we have amongst 
the Algz many examples of the junction of two individuals, 

and the commingling and union of their entire contents into 
a seed-like body for the purpose of reproduction. The case 
of the Conjugate is well known, and Mr. Hassall has proved 

that the same phenomenon takes place in other genera. 

* After the diluted tincture of iodine is applied, the free iodine should be 

removed by the aid of heat, occasionally adding a little water to facilitate its 

removal. This in great measure removes the brownish stain which obscures 

the purple tint, and then on applying the highest powers of the microscope, 

the peculiar colour of the iodide can in general be easily perceived. 

' + So far as relates to the formation of the sporangium, each joint in the 

Conjugate must be considered a distinct individual. On the contrary, in the 

Desmidiez, each frond resulting from division is merely a portion taken from. 

the original one, and like a graft or slip from an apple, a willow, or a car- 

nation, retains every accidental peculiarity of the variety from which it 

parted. Thus one pool may abound with individuals of Staurastrum de- 

Jjectum or Arthrodesmus incus, having the mucro curved outwards ; ina neigh- 

bouring pool every specimen may have it curved inwards; and in another it 

may be straight. ‘The cause of the similarity in each pool, no doubt is, that 

its plants are offsets from a few primary fronds. ‘The above fact, I must 

further remark, often renders it very difficult to decide whether a particular 

form be really a distinct species or merely a variety, since its abundance will 

not suffice to establish its claim to the rank of a species. 
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In the Desmidiez, in like manner, a bag or cell forms be- 
tween two individuals, and the entire contents of both these (or 

indeed of four, if we regard the fronds as binate) pass out and 

unite together to form one reproductive body, which becoming 
detached, leaves the parent corpuscles altogether empty. Such 

an occurrence is, I believe, not only unknown amongst ani- 
mals, but is contrary to all our notions of animal propagation. 

Among the Conjugate, Tyndaridea has an orbicular spo- 

rangium, Staurocarpus a cruciform or quadrate one; in 

Zygnema it is formed within one of the coupling cells, and in 
Mougeotia it is situated in the connecting tube. The Des- 
midiez present us with corresponding variations. Their 

sporangia are generally orbicular, but Staurastrum, Tetme- 
morus, Closterium and Penium afford examples of cruciform 
and quadrate ones: and although the reproductive body is 
usually contained in the connecting tube, yet in Didy- 

moprium Grevillii it is placed in one of the conjugating cells. 

Lastly, we have the Didymoprium Borrert, in which the con- 

jugated filaments form a kind of network in the same man- 

ner as in Mougeotia. 
That the Desmidiezw resist decomposition, exhale oxygen 

on exposure to the sun, preserve the purity of the water 

containing them, and when burnt do not emit the peculiar 

odour usually so characteristic of animal combustion, are 
other facts respecting this family, which taken singly might 
have less value, but in their combination furnish a most im- 

portant support to the arguments already adduced. 
On the foregoing statements I rest the claim of the Des- 

midiez to be considered Algz ; and I confidently appeal to 
any impartial person whether they do not at least require to 
be answered before the conclusion which I have drawn can 

be rejected. But on consulting the works of those who pro- 

fess to prove the contrary, we find that the important facts 

which I have here investigated are either altogether over- 

looked, or passed by without an attempt to controvert them. 
For my own part I believe them to be unanswerable. 

I have pointed out that the swarming of the granules 
D2 
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occurs in acknowledged Alge as well as in the Desmidiee ; 
and that nothing which can fairly be compared with it occurs 

in the animal kingdom. Can either of these assertions be 

disproved? Again, it has been seen that starch is abun- 

dantly produced in this family. Can a single example be 

referred to where it is an animal product? I have shown 
that the reproductive body is formed in a manner well known 

amongst the Alge, but never detected in animals. Until 

these facts have been denied, or the arguments deduced from 
them refuted, I shall presume that the claim of the Des- 
midiez to be considered vegetables is firmly established*. 

The Desmidiez I regard then as Algze, allied on the one 
side to the Conjugatze by similarity of reproduction, and on 
the other to the Palmellez, by the usually complete transverse 
division and by the presence of gelatine. Indeed the relation 
to the latter is so intimate, that it is difhcult to say to which 

* Since the above was written, a friend has furnished me with the trans- 

lation of a passage from a recent work of Meneghini, which is so appropriate 

in support of my views that I gladly introduce it here :— 

“The Closteria and the Desmidiee are universally plants and not animals. 

In the actual state of science we are obliged to admit this proposition. The 

organic structure, the physiological phenomena, the history of their develop- 

ment, their chemical composition, manifest in these beings a perfect corre- 

spondence with others, which, under all their aspects, are comprised in the 

abstract idea of a plant. On the other hand, what they present in common 

with those beings evidently animal is but an appearance, or at most a simi- 

larity of external form. Ehrenberg was deceived by this appearance, and, 

guided by this fallacious resemblance, thought he discovered even in the 

Desmidiez the same organic peculiarities which prove the animality of other 

beings. What must we infer from this? That even the most accurate ob- 

server and man of genius may err. ‘This can never diminish his merit or 

render less important the services which he has rendered to science. The 

loss will fall only on those who, averse to the fatigue of observing, content 

themselves with the authority of the master, and embrace without distinction 

his real discoveries and his errors. ‘Thank Heaven, the epoch of authority 

is passed, and whoever submits to its yoke may be allowed to err, because 

science will not advance the less for him, and may even derive advantage 

from those very errors. From the study of the Desmidiez, and from their 

_ being brought into comparison with animals, valuable notions upon the in- 

timate structure of vegetables have already been derived.”—Sulla Animalita 

della Diatomee, p. 172. 
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family some genera belong. Thus Merismopedia, placed by 
Meneghini and Kiitzing in the Desmidiex, I believe, with 

Meyen, to belong properly to the Palmellee. On the other 
hand, Cylindrocystis, placed in the latter by Meneghini and 
Brébisson, has been rightly removed to the Desmidiee by 

Kitzing and Hassall. Brébisson’s discovery of conjugated 
specimens of Coccochloris protuberans and Cocc. rubescens 

brings to our notice another link connecting these families, 
whilst some species of Scenedesmus may be allowed to have 

an almost equal claim to rank with either. 

Respecting the uses of the Desmidiez little is known. 

Doubtless, in common with other aquatic vegetables, they 

tend to preserve the purity of the water in which they live, 

and Mr. Williamson has ascertained that to a great extent 

they furnish food for the bivalved mollusks which inhabit 
fresh waters. 

As the Desmidiez are unattached and very minute, they 
are rarely gathered in streams: nevertheless interesting 

species may occasionally be obtained where the current is 

so sluggish as to permit the thin retaining mucus to elude 
its force. In small shallow pools that do not dry up in 

summer they are most abundant ; hence pools in boggy places 

are generally productive. 
The Desmidiez prefer an open country. They abound on 

moors and in exposed places, but are rarely found in shady 

woods or in deep ditches. To search for them in turbid 
waters is useless: such situations are the haunts of animals, 

not the habitats of the Desmidiez, and the waters in which 

the latter are present are always clear to the very bottom. 

M. de Brébisson informs me that in France, calcareous 

districts, which are so favourable to the Diatomacez, are 

very unproductive of Desmidiez. I have myself had no 
opportunity of ascertaining whether the same fact obtains in 
England. Mr. Thwaites and Mr. Jenner have indeed fur- 

nished me with fewer habitats from calcareous soils, but the 

less frequent occurrence of small pools and bogs in such di- 
stricts may perhaps partly explain the deficiency. 
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In the water the filamentous species resemble the Zyg- 

nemata, but their green colour is generally paler and more 

opake. They often occur in considerable quantity, and, 

notwithstanding their fragility, can generally be removed by 

the hand in the usual manner. When they are much dif- 
fused in the water, I take a piece of linen about the size of 
a pocket-handkerchief, lay it on the ground in the form of a 
bag, and then, by the aid of a tin box, scoop up the water 
and strain it through the bag, repeating the process as often 

as may be required. The larger species of Euastrum, M1- 
crasterias, Closterium, &c., are generally situated at the 

bottom of the pool, either spread out as a thin gelatinous 

stratum, or collected into finger-like tufts. If the finger be 

gently passed beneath them they will rise to the surface in 

little masses, and with care may be removed and strained 

through the linen as above described. At first nothing ap- 
pears on the linen except a mere stain or a little dirt ; but by 

repeated fillings-up and strainings a considerable quantity 

will be obtained. If not very gelatinous, the water passes 
freely through the linen, from which the specimen can be 
scraped with a knife and transferred to a smaller piece ; but 
in many species the fluid at length does not admit of being 

strained off without the employment of such force as would 

cause the fronds also to pass through, and in this case it 

should be poured into bottles until they are quite full. But 
many species of Staurastrum, Pediastrum, &c. usually form 
a greenish or dirty cloud upon the stems and leaves of the 

filiform aquatic plants, and to collect them requires more 

care than is necessary in the former instances. In this state 

the slightest touch will break up the whole mass and di- 
sperse it through the water. I would recommend the fol- 

lowing method as the best-adapted for securing them. Let 

the hand be passed very gently into the water and beneath 

the cloud, the palm upwards and the fingers apart, so that 

the leaves or stem of the invested plant may lie between them 

and as near the palm as possible ; then close the fingers, and 
keeping the hand in the same position, but concave, draw it 
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cautiously towards the surface, when, if the plant has been 

allowed to slip easily and with an equable movement through 

the fingers, the Desmidiez, in this way brushed off, will be 

found lying in the palm. The greatest difficulty is in with- 
drawing the hand from the surface of the water, and probably 

but little will be retained at first ; practice, however, will soon 

render the operation easy and successful. The contents of 
the hand should be transferred at once either to a bottle or, 

in case much water has been taken up, into the box, which 
must be close at hand, and when this is full it can be emptied 

on the linen as before. But in this case the linen should be 

pressed gently and a portion only of the water expelled, the 

remainder being poured into the bottle, and the process re- 

peated as often as necessary. 
Sporangia are collected more frequently by the last than 

the preceding methods. When carried hame, the bottles 
will apparently contain only foul water, but if it remain un- 

disturbed for a few hours, the Desmidiez will sink to the 

bottom, and most of the water may then be poured off. If 
a little fresh water be added occasionally to replace what has 

been drawn off, and the bottle be exposed to the light of the 
sun, the Desmidiez will remain unaltered fora longtime. I 

have now before me some specimens of Euastrum insigne, the 

fronds of which are in as good condition as when I gathered 
them at Dolgelly five months ago. 

Mr. Thwaites’s kindness has enabled me to render this 

Introduction more complete by the following account of two 

methods adopted by him in mounting minute Alge for the 

microscope, which he has drawn up at my request. The 
remarks which I have appended have been derived from 
other sources, as well as from my own experience :— 

‘In making preparations of the Algze for the microscope, 

there are two things which principally require to be attended 

to: first, to obtain a fluid which shall preserve the plant 
as little altered as possible from its appearance when living ; 

and secondly, to adopt the best means for preventing the 
escape of this fluid after the object has been mounted in it. 
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With respect to the first point, the fluid which I have found 
to answer best is made in the following way :—To sixteen 
parts of distilled water add one part of rectified spirits of wine 

and a few drops of creosote sufficient to saturate it; stir ina 

small quantity of prepared chalk and then filter: with this 

fluid mix an equal measure of camphor-water (water satu- 
rated with camphor), and before using strain off through a 
piece of fine linen. 

“This fluid I do not find to alter the appearance of the 
endochrome of Algez more than distilled water alone does 

after some time, and there is certainly less probability of con- 

fervoid filaments making their appearance in the prepa- 

rations ; and there would seem to be nothing to prevent 
such a growth from taking place when the object is mounted 

in water only, provided a germ of one of these minute plants 

happen to be present, as well as a small quantity of free 
carbonic acid. 

‘“‘Fluids containing a larger quantity of spirits of wine, 
and consequently of creosote also, than the one of which I 
have given the formula, produce a greater change in the 
appearance of the endochrome. [at one time thought that by 
increasing the density of the mounting fluid, the endochrome 

of the plant might be less disturbed, and I dissolved a small 

quantity of sugar in the fluid; but this made the cell-mem- 

brane too transparent, and rendered completely invisible the 

gelatinous sheath with which many species of Alge are 
furnished. 

‘‘ T now proceed to describe my method of making cells 
in which to mount preparations of Alge. Some objects re- 
quire very shallow and others somewhat deeper cells. The 
former may be made with a mixture of japanners’ gold-size 
and litharge, to which (if a dark colour is preferred) a small 

quantity of lamp-black can be added. These materials 

should be rubbed up together with a painter’s muller, and 
the mixture laid on the slips of glass with a camel-hair 
pencil as expediticusly as possible, since it quickly becomes 
hard; so that it is expedient to make but a small quantity at 
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atime. For the deeper cells marine-glue answers extremely 
well, provided it is not too soft. It must be melted and 
dropped upon the slip of glass, then flattened, whilst warm, 
with a piece of wet glass, and what is superfluous cut away 
with a knife, so as to leave only the walls of the cell ; these, 

if they have become loosened, may be made firm again by 

warming the under surface of the slip of glass. The surface 
of the cells must be made quite flat, which can be easily 
done by rubbing them upon a wet piece of smooth marble 

covered with the finest emery powder. 
‘* When about to mount a preparation, a very thin layer 

of gold-size must be put upon the wall of the cell as well as 
on the edge of the piece of thin glass which is to cover it ; 
before this is quite dry, the fluid with the object is to be put 
into the cell, and the cover of thin glass slowly laid upon it, 
beginning at one end: gentle pressure must then be used to 
squeeze out the superfluous fluid, and, after carefully wiping 
the slide dry, athin coat of gold-size should be applied round 

the edge of the cell, and a second coat so soon as the first is 
dry: a thin coat or two of black sealing-wax varnish may 
then be put on with advantage, in order to prevent effectually 

the admission of air into the cell or the escape of fluid out 
of it. 

‘‘T at first mounted objects for the microscope without 
enclosing them in a cell previously prepared for their recep- 

tion, but merely by iaying them on the slip of glass with a 
drop of the fluid, and then covering them up with a piece of 

thin glass or talc, and afterwards surrounding the latter with 
a border of thick gold-size, in order to prevent the evapo- 
ration of the enclosed fluid. Preparations so made will fre- . 
quently last some considerable time; but eventually the 
contraction, as it becomes dry, of the outer surface of gold- 
size forces the remainder, which still continues soft, between 

the two glasses, and the mounted object is thus injured. [ 
found the same thing frequently to occur when the cells 
were made of gold-size only without the litharge; but this 
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inconvenience seems to be completely obviated by the plan 
I have recommended above. 

‘*T would remark that the gold-size employed should be 
of the consistence of treacle ; when purchased it is usually 
too fluid, and should be exposed for some time in an open 
vessel, a process which renders it fit for use.”’ 

Mr. Sidebotham also has favoured me with directions for 

mounting the Desmidiez. His method is nearly similar to 
that employed by Mr. Thwaites, but when the last coat of 
varnish is nearly dry, he applies a fine bronze with a camel- 

hair pencil. This not only has a neat effect, but prevents 
the risk of adhesion consequent on the softening of the var- 
nish in warm weather. Mr. Sidebotham uses distilled water 

as the mounting fluid, but although his specimens retain the 
green colour of the endochrome better than any other I have 
seen, yet, for the reason assigned by Mr. Thwaites, I doubt 
whether such a mode is suitable for their permanent preser- 

vation. 
Mr. Thwaites’ fluid is superior to camphorated-water and 

various other liquids which I have tried; but as it requires 
more time for its preparation than may be at all times con- 

venient, I find the following the best substitute :— 
Bay-salt and alum, one grain each, dissolved in an ounce 

of distilled water. 
Goadby’s solution acts too powerfully on freshwater Alge, 

and corrosive sublimate injures the specimens. 
In mounting the Desmidiee great attention is necessary to 

exclude air-bubbles, which cannot be avoided unless the fluid 

completely fills the cell; and also not to use too much fluid, 
as in this case the smaller species will often be washed away 

on the escape of the superfluous portion. 

As the cells cannot be sealed whilst any moisture remains 

on their edge, it should be removed by blotting-paper, which 

is preferable to any other mode. 
The thin glass manufactured for the purpose is preferable 

to tale for covering the specimen, and should always be used 
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by those who possess an achromatic microscope ; but with a 
simple instrument the triplet can be used only when talc is 

the covering. 

Specimens are frequently spoiled by the intrusion of the 
gold-size into the cell. Experience will best teach how this 
accident is to be avoided ; attention however to the following 

particulars will assist the inexperienced. The cells should 

be prepared some days before they are used, in order that 
their walls may become firm. When the cell is closed the 
brush should be passed round the edge of the cover, with just 

sufficient size to prevent the admission of air into the cell; 
and upon «the operator’s care in this respect will depend his 

success. If too little size be used the air finds admission, 

and if much be put on, or if the cell be not completely filled 

with fluid, the size will enter and spoil the specimen. When 

the first layer of size is quite dry, he should proceed as di- 
rected by Mr. Thwaites. 

Mr. Topping has kindly sent me a description of his 
method of preparing cells for mounting microscopic objects. 
He uses strips of plate-glass of an uniform size (three inches 
by one), and marks on them the size of the cell, by taking 

two thin pieces of mahogany of the size of the glass, each 
having a hole (circular, oval or square, as may be desired) 

cut in its centre, the smaller corresponding with the inner 
margin of the cell, and the larger with the outer. These, 
when laid over the glass, offer a ready means of tracing with 
a diamond the space around the cell, which must then be 

filled up with japan. ‘This is next hardened by placing the 
glasses in an oven, the heat of which should be raised gra- 
dually, as otherwise the japan will blister; but if care be 
taken in this part of the process the cells will resist the action 
of proof spirit. 

The fluid which Mr. Topping has used for mounting con- 

sists of one ounce of rectified spirit to five ounces of distilled 

water, which he thinks superior to any other combination. 
To preserve delicate colours however, he prefers to use a so- 
lution of acetate of alumina—one ounce of the acetate to four 
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ounces of distilled water. Of other solutions, he says that they 
‘‘ tend to destroy the colouring-matter of delicate objects, and 
ultimately spoil them by rendering them opake*.” 

To those who will read a book on this subject, it is quite 
unnecessary to enter upon a formal vindication of the study 
of the lower tribes of organized life. I shall content myself 

with the observation that, whilst this study is not wanting in 
those qualities which recommend the other branches of 
Natural History as a means of intellectual improvement, it 
has a peculiar claim on account of the light which it reflects 
on the ultimate organization of living bodies in general. 
Physiologists have of late pursued the investigation of the 
structure and development of cells, both animal and vege- 

table, with the greatest zeal; and with good reason, since it 
is obviously most desirable that we should thoroughly un- 

derstand these elements of organization before we attempt to 
explain its more complicated arrangements. For the attain- 

ment of so important an object, the Desmidiez furnish the 
most valuable assistance. If the view which I have taken 
be correct, their frond, in most of the genera at least, con- 

sists of a single cell, which, although it is certainly more 

complex than cells in general, enables us to trace its own 
history with ease and certainty, and reveals to us that of 
forms still more simple. 

It may suffice thus briefly to show the utility of such in- 
quiries ; but the improvements which the microscope has 
received in modern times may well suggest a wider applica- 

tion of the language in which the illustrious Ray vindicated 

his favourite pursuits Tf. 

* Whilst my best thanks are due to Mr. Topping for this account of his mode 

of preparing the cells, I must observe that the neat execution of them re- 

quires more skill and leisure than most persons possess, and therefore presume 

I shall render an acceptable service to my readers by mentioning that cells 

of any shape or size that may be required, and also the thin glass necessary 

for closing them, are supplied by Mr. Topping. In justice to Mr. T., whose 

cells I have used extensive:y, I must bear testimony to their beauty and 

utility. His address is No. 1, York Place, Pentonville, London. 

+ “Non deerit qui me vane curiositatis arguat, quod res adeo viles et ab- 
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What the Allwise did not disdain to create cannot be un- 

worthy of our notice ; and if in the minute Desmidiez, so 

long concealed from the unassisted eye, we have been at 
length enabled to recognize objects as carefully organized 
as the bulky elephant or the majestic oak, and as happily 

adapted to their position in nature, possessing too an eco- 
nomy whose laws are no less constant and regular, shall we 
not gladly examine this fresh evidence of an Almighty hand, 
as distinctly impressed on them as on the rest of his crea- 
tion? 

« To Him no high, no low, no great, no small; 

He fills, He bounds, connects and equals all.” 

jectas, nullius in vita ustis, indagaverim, lisque describendis tantum temporis 

et opere impenderim. Cui respondeo, Quod Dei opera sunt in quibus con- 

templandis memet exerceo; quod Divine Artis et Potentie effecta, quibus 

exquirendis subsecivas horas addico; quod Ile me in hune mundum intro- 

duxerit, tam inexplicabili rerum varietate instructum et ornatum ; qudd oculis, 

quos mihi contulit, ea videnda, animo consideranda objecerit. In Dei ergo 

contumeliam redundat, quod heec, que eum creasse negare non audes, super- 

vacua et inutilia esse affirmes.”’— Hist. Plant. v. 3. pref. p. il. 
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SYNOPSIS OF THE GENERA. 

Fam. DESMIDIEA. 

FRESHWATER, figured, mucous and microscopic Alga, of a green 

colour. Transverse division mostly complete, but in some genera 

incomplete. Cells or joints of two symmetrical valves, the junction 

always marked by the division of the endochrome, often also by a 

constriction. Sporangia formed by the coupling of the cells and 

union of their contents. 

* Plant an elongated jointed filament. Sporangia orbicular, smooth. 

1. Hyalotheca. Filament cylindrical. 

2. Didymoprium. Filament cylindrical or subeylindrical; jomts with 

two opposite bidentate projections. 

3. Desmidium. Filament triangular or quadrangular ; joints connected 

by a thickened border. 

4. Aptogonum. Filament triangular or plane, with foramina between 

the joints. 

5. Spheerozosma. Filament plane, margins incised or sinuated ; joints 

with junction glands. 

** Frond simple from complete transverse division, distinctly con- 

stricted at the junction of the segments, which are seldom 

longer than broad. Sporangia spinous or tuberculated, rarely 

if ever smooth. 

6. Micrasterias. Lobes of the segments incised or bidentate. 

7. Euastrum. Segments sinuated, generally notched at the end, and 

with inflated protuberances. 
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8. Cosmarium. Segments in front view neither notched nor sinuated, 

in end view elliptic, circular or cruciform. 

9. Xanthidium. Segments compressed, entire and spinous. 

10. Arthrodesmus. Segments compressed, and having only two spines 

or mucros. 

11. Staurastrum. End view angular, radiate, or with elongated pro- 

cesses, which are never geminate. 

12. Didymocladon. Segments angular, each angle having two processes, 

one inferior, and parallel with the similar one of the other segment, 

the other superior and divergent. 

*** Frond simple from complete transverse division, generally much- 

elongated, never spinous, frequently not constricted at the 

centre. Sporangia smooth. 

13. Tetmemorus. Frond straight, constricted at the centre and notched 

at the ends. 

14. Penium. Frond straight, scarcely constricted at the centre. 

15. Docidium. Frond straight, much-elongated, constricted at the 

centre, truncate at the ends. 

16. Clostertum. Frond crescent-shaped or arcuate, not constricted at 

the centre. 

17. Spiroteenia. Frond straight, not constricted at the centre; endo- 

chrome spirally twisted. 

*k Cells elongated, entire, fasciculated. 

18, Ankistrodesmus. Cells aggregated into faggot-like bundles. 

eee Frond composed of few cells, definite in number, and not 

forming a filament. (Sporangia unknown.) 

19. Pediastrum. Cells arranged in the form of a flattened star; their 

outer margin bidentate. 

20. Scenedesmus. Cells oblong or fusiform, entire, placed side by side 

in a single row, but during division in two rows. 
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* Plant an elongated jointed filament. Sporangia orbicular, smooth. 

1, HYALOTHECA, Ear. 

Filament elongated, cylindrical, very gelatinous ; joints having either 

a slight constriction which produces a crenate appearance, or a 

grooved rim at one end which forms a bifid projection on each 

side. End view circular. 

The filaments are cylindrical, simple, jointed, invested with a broad 

gelatinous sheath, and very fragile in one species but not so in the 

other. Either a groove passes round each joint, giving a crenate 

appearance to the margins of the filament and dividing the endo- 

chrome into two portions, or else a grooved rim at one extremity of 

the joint appears on each side like a bifid process. 

A transverse view shows a radiate endochrome in one species; but 

I have been unable to determine whether this occurs in the other, 

on account of its imperfect fragility. 

The cylindrical filament distinguishes this genus from Desmidium 

and Spherozosma. It has no angular projections, is not twisted, and 

has always the same apparent breadth, and consequently in all these 

respects differs from Didymoprium. 

1. H. dissiliens (Smith); filament fragile, crenate; a shallow groove 
round each joint dividing the endochrome into two portions. 

Conferva dissiliens, Smith, Eng. Bot. t. 2464. (1812) (not Dillw.). 
Desmidium mucosum, Bréb. Alg. Fal. p. 65. t. 2 (1835). Menegh. Synop. 

Desmid. in Linnea 1840, p. 204. Ralfs in Annals of Nat. Hist. v.11. 
p. 374. t. 8. £. 2. 

Desmidium. linbatum, Chauv. Alg.de la Norm. f. 6. (1836), according to 
Meneghini. 

E 
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Gleoprium dissiliens, Berk. in Annals of Nat. Hist. y. 16. p. 11 (1845). 
Jenner, Fl. of Tunbridge Wells, p. 192. Uassall, Brit. Freshwater 
Alga, p. 346. t. 83. f. 3. 

Hyalotheca mucosa, Kutz. Phycologia Germanica, p. 140? (1845). 
Hyalotheca dissiliens, Bréb. in lit. (1846). 

Common. Henfield, Sussex ; and Cwm Bychan, North Wales, Mr. Borrer. 
Swansea ; Dolgelley ; Bedgelert ; Penzance, &c., J. R. Hampshire and many 
stations in Sussex, Kent and Surrey, Mr. Jenner. Essex and Herts, . 

Mr. Hassall. Ayrshire, Rev. D. Landsborough. Aberdeen, Dr. Dickie and 
Mr. P. Grant. Bandon, Professor Allman. Kerry, Mr. Andrews. Ambleside, 
Mr. Sidebotham. Yate near Bristol, Mr. Broome. Stoke Hill near Wells, 
Mr. Thwaites. Rochdale, M7. Coates. Manchester, M7. Williamson. 

Germany, Kiitzing. Falaise, Brébisson. West Pomt, New York, Pro- 
fessor Bailey. 

Filaments mucous, adhering firmly to paper. The joints are usually 
broader than long, and as each has a shallow groove passing round it, it re- 
sembles a small pulley-wheel, and the filament acquires a crenate appearance ; 
the crenatures are generally very shallow, sometimes nearly obsolete, but I have 
occasionally seen them deeper, when the plant looks more likethe figure in ‘ Eng. 
Bot. ;’ at all times they may be detected on a careful examination with the 

higher powers of the microscope. The endochrome is divided into two portions 
by this constriction, and there is scarcely any depression between the joints. 

The mucous sheath is easily observed, and on each side of the filament is 
nearly as broad as the central coloured portion. The sheath and filament are 
alike cylindrical. 

If kept in water for a few days the plant separates into single joints, each 
of which has a perfect mucous covering. In the Desmidieze in general the 
filaments separate into single joints with a facility proportioned to the greater 
development of the sheath ; but Hyalotheca mucosa im this, as in other re- 

spects, deviates from the rest of the group. The breaking up takes place 
more speedily in the present plant, in Didymoprium Grevillit and Sphero- 
zosma vertebratum, than in Didymoprium Borreri or in the genus Desmidium. 
This circumstance seems to depend upon the elasticity of the mucous covering 
of the jomt. This elasticity is proved by its becoming longer than the joint 
immediately upon separation, and hence into whatever number of pieces a 
filament may be broken, the ends of each portion are as perfectly covered as 
the original end of the filament itself, and with regard to each particular joint 
the result is the same. 

The transverse view is circular, and shows a mucous border of the same 

form. In this aspect the endochrome is generally disposed in a stellate man- 
ner, with six or seven rays, and frequently has a colourless central spot. 

Foreign specimens of “‘ Desmidium mucosum,” given me by the Rey. M. J. 
Berkeley, agree in all points with the above description. 

Hyalotheca dissiliens frequently occurs in considerable quantities, unmixed 

with other Algze. When young it agrees in appearance with many of the 
Conjugate, but it may be distinguished by its fragility. It soon becomes of 
a pale opake green, and is then even more fragile than before, 
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Although I had seen sporangia of H. dissiliens at Penzance, I was unable 
to determine to what plant they belonged until Mr. Jenner sent them from 
Sussex and suggested that they were its conjugated state. At first the diffi- 
culty I experienced in recognizing the original cells in their altered condition 
induced me to hesitate in admitting the correctness of his opinion. But 
having subsequently gathered this species in all stages near Dolgelley, I have 
traced its changes, with Mr. Jenner’s assistance, and satisfied my doubts. 

The filaments separate into single joints, which couple by tubes ; so far the 
manner of conjugation is similar to the examples I had previously seen in 
Staurastrum and Tetmemorus, but in those genera the segments of the cell 
are completely divided by the growth of the newly-formed portion; in the 
present case the cells separate only on the sides opposed to each other. In 
the cleft is formed the new portion, the enlargement of which, after it has 

become the connecting tube, by causing the cell to gape, produces a notch-like 
appearance on the outer margin. The process would be more evident if the 
similar texture of the old and new parts did not render it difficult at first sight 
to detect the joint in its altered form; and the difficulty is increased, as the 

coupling usually takes place in a crossed or twisted position, which thus still 
farther disguises the joints. 

The sporangium, which is circular, is situated within the connecting tube, 

and the empty joints are permanently attached to it. 
I have been unable to determine, by my own observation, whether the mu- 

cous covering remains on the conjugated cells, but Mr. Jenner informs me 
that in some instances he has observed it, and indeed that its presence led 

him to the identification of the plant. As in most instances, however, it is 

either wanting or very obscure, I have thought it advisable to omit it in the 
figures of the sporangia, and merely to notice its occasional occurrence. 

Sporangia have been gathered also by Mr. Thwaites, Dr. Dickie, Mr. 
Broome, and Mr. Sidebotham ; and M. de Brébisson informs me that he has 

met with them in France. 
Length of joint from 55+ to z45 of an inch; breadth of filament from 

2105 

r305 tO 34;; breadth of sheath from 5}, to;4,. Diameter of sporangium z1,. 
Tab. I. f. 1. a, 6. portions of mature filaments ; ¢. portion of a dividing fila- 

ment; d. empty joint; e, f. transverse view; g. cells conjugating; A, ¢. 
sporangia. 

2. H. mucosa (Mert.) ; filament scarcely fragile ; joints not constricted, 
but having at one of the ends a minute bidentate projection on 
each margin, the adjoining end of the next joint being similar. 

Conferva mucosa, Mert. Dillw. Brit. Conf. t. B. (1809). Hook. Br. Fl. 
v. 2. p. 351. Harv. Br. Alg. p. 127. 

Hyalotheca mucosa, Ehr. Kurze Nachricht tiber 274 seit dem Abschluss der 
Tafeln des grissern Infusorienwerkes ? (1840). 

Gleoprium mucosum, Ralts, Annals of Nat. Hist. v. 16. p. 11. t. 3. f. 6. 
(1845); Trans. of Bot. Soc. of Edinburgh, v.2. p. 165. t. 18. Jenner, 
Fl. of Tunbridge Wells, p. 192. Hass. Br. Freshwater Alga, p. 346. 
t. 83. £..5. 

Hyalotheca Mertensii, Brébisson in lit. (1846). 

E2 
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In shallow pools and gently-flowing streams ; most plentiful in the autumn. 
Bantry, Miss Hutchins. Appin, Capt. Carmichael. 'Trentishoe, Devonshire ; 
Penzance ; and Dolgelley, J. R. Herts and Essex, Mr. Hassall. Chiltimgton 
Common, near Pulborough, Sussex ; Ashdown Forest ; and in the peat-bog at 
Fisher’s Castle, near Tunbridge Wells, M7. Jenner. Near Aberdeen, Mr. P. 
Grant. 

Falaise, France; Brébisson. 

Filaments elongated, very gelatinous, of a pale translucent green ; not fra- 
gile. Under the microscope the joints are generally about equal in length and 

breadth, and the endochrome forms a single irregular patch. The jomts are 
not constricted, but at one end they have on each margin a minute bidentate 

projection : as the similar ones of the next joint are at its adjoming extremity, 

these projections occur only near the alternate dissepiments. When however 

the joint is elongated, preparatory to the formation of two joints, the endo- 

chrome is divided into two portions, and then these projections are present at 
both ends, the next jot undergoing a similar change. These projections are 
extremely minute, and can be detected only by employing the highest powers 

of the microscope ; and even then are liable to be overlooked, if not carefully 

sought for. I examined many specimens of this plant m 1841, but did not 

perceive these curious protuberances until the following year. I believe they 

are really formed by a grooved rim round the end of the jomt, because how- 

ever the filaments may be moved, they are equally apparent ; whereas if they 

were real processes, as in Didymoprium, they would be sometimes either en- 
tirely concealed or rendered less distinct ; they can also be traced like a trans- 

verse band across the empty cell. 
The filaments have a very broad mucous sheath, which from its great 

breadth and absence of colour is not easily discerned ; it is more evident when 

a specimen is dried on tale or glass, as the margins are then generally percep- 

tible. When first gathered the filaments are very distinct, frequently parallel 

and subdistant even to the naked eye: this depends on the great breadth of 
their mucous sheaths, which prevents the coloured filaments from coming into 

contact. By this character H. mucosa may im general be known, even without 

the aid of a microscope. The same circumstance occurs in young plants of 

Hi. dissiliens, but is less remarkable, as its mucous sheath is not more than 

half as broad. 

Under a low power of the microscope, H. mucosa has considerable resem- 

blance to H. dissiliens, with which it is probably not unfrequently confounded. 
But they may always be distinguished, even without the aid of a microscope. 
H. dissiliens is extremely fragile, and will break into pieces if a small portion 

be placed on the hand and the finger gently passed over it ; this plant, on the 
contrary, will not break if it be taken out of the water and allowed to hang 

down in long strings. It always has a clear translucent appearance ; but JZ. 

dissiliens, except when very young, is of an opake green. 7. dissiliens, if 

kept in water for a few days, spontaneously separates into single joints; H. 

mucosa, although treated in the same manner for weeks, did not separate into 

fragments sufficiently small to enable me to obtain a satisfactory transverse 

view. At length, however, I was more fortunate. When kept in water the 
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mucous sheath is partially dissolved, and interferes with the examination of 
the joints, but by repeatedly changing the water I succeeded in procuring 
many single joints. ‘The transverse view was circular, and when the cell was 
empty the border appeared decidedly striated. The endochrome had some 
tendency to a radiate form, but the treatment to which the filaments had been 

subjected prevented me from forming any certain conclusion as to its dispo- 
sition in the recent plant. 

Under the microscope H. mucosa may be known from H. dissiliens by its 
joints never appearing crenate, and by its endochrome being almost always in 
a single patch, or by the greater length of the joints if the endochrome is bi- 
partite. Its mucous sheath is with difficulty detected, and when seen will be 

found to extend on each side twice the breadth of the coloured filament ; 

whereas in H. dissiliens the mucous sheath is, except in old specimens, de- 
tected without difficulty. 

The joints seem to be in pairs ; a single one is consequently unsymmetrical. 
HH. mucosa agrees with the other Desmidieze in its capability of being kept 

a long time without undergoing decomposition. 
This plant differs in many respects from the other Desmidiez ; indeed so 

much so, that I had some doubts whether it would be correctly placed in this 
family ; but as the Rev. M. J. Berkeley, as well as every other algological 
friend whose opinion I have solicited, considers that its place must be in the 
same genus with the preceding species, I have described it here. 

I was first indebted to Mr. Hassall for the information that the plant under 
consideration is the Conferva mucosa, Dillw., as also for an opportunity of 
examining a foreign specimen under that name from the herbarium of Dr. Gre- 
ville. I have since been enabled to compare our plant with a portion of an 
Irish specimen of Conferva mucosa presented to me by Mr. Borrer, who re- 

ceived it from Sir W. J. Hooker. From the latter I learn that this was an 
original specimen from Miss Hutchins. Sir W. J. Hooker has also presented 
me with an Appin specimen, collected by Capt. Carmichael. All these are 

identical with the present plant. 
Length of joint from ;,)55 to y's5 of an inch; breadth of filament 5,4, to 

iirz; breadth of sheath ;2,. 
Tab. I. f. 2. a. portion of a filament; 4. empty joints; c, d. transverse 

views. 

2. DIDYMOPRIUM, Kiitz. 

Filament elongated, gelatinous, fragile, regularly twisted, cylindrical, 

with a bidentate process or angle on each side of the joint. 

The filaments are elongated, simple, jointed, gelatinous and very 

fragile, and finally separate into single joints; each joint has two op- 

posite bidentate angles or processes. Hence the margins of the fila- 

ment are crenate; and as it is regularly twisted, it not only appears 
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of unequal breadth, but the form of its joints also varies, as more or 

less of the angles is seen at the margin; in short, as they are at one 

time fully visible, and at length entirely disappear. 

In a transverse view the joints are circular or broadly elliptic, with 

two minute opposite projections which are formed by the angles. 

The endochrome is radiate; its rays from four to seven. 

Conjugated specimens of both species have been observed, and 

possess much interest from their being the representatives in this 

family of analogous states in some of the Conjugate. 

Didymoprium differs from Desmidium in having only two angles ; 

in a transverse view also the number of rays of the endochrome does 

not depend on the number of angles. 

Kiitzing separated this genus from Desmidium and Hyalotheca, and 

as this separation meets with the approbation of the Rev. M. J. 

Berkeley, I am induced, in deference to their joint opinion rather 

than from my own conviction of its necessity, to adopt it in the pre- 

sent work. Mr. Hassall is averse to its adoption; but surely he is 

mistaken when he puts the differential characters of Didymoprium 

and Desmidium on the same footing as the presence or absence of a 

mucous sheath, and thinks that if Didymoprium is a good and valid 

genus, the absence of a mucous sheath would be sufficient to separate 

from it Didymoprium Borrert. 

The absence or presence of a mucous sheath, or rather its com- 

parative development, since traces of it may be found in all the fila- 

mentous Desmidiez, can only be of specific value; and Mr. Hassall 

himself, in the analogous example of the Conjugate, amongst which 

species of Tyndaridea and Mougeotia have equally developed sheaths, 

has only in one instance thought it necessary even to allude to its 

occurrence. 

In addition to the characters already enumerated, I may observe 

that in Desmidium a transverse view shows that the cell itself, irre- 

spective of the bidentate projections, is angular, and that the endo- 

chrome is divided into a number of rays corresponding with the 

number of angles: neither of these circumstances occurs in Didymo- 

prium. 

The filaments in this genus increase in length by the repeated divi- 

sion of the joints exactly as in the other genera, the new portions 

being formed between the original segments, which in other respects 

remain unaltered ; the teeth of the angles furnish a guide to the change 
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that takes place, for they become more widely separated, and then 

the new teeth appear, very minute at first, but gradually enlarging, 

until the new segment equals the older one in breadth. 

1. D. Grevillit (Kiitz.); sheath distinct ; joints of the filament broader 

than long, with a thickened border at their junction; transverse 
view broadly elliptic. 

Desmidium cylindricum, Greville, Scot. Crypt. Fl. t. 293. (1827) ; in Hook. 
Brit, Fl. v. 2. p. 402. Ag. Consp. Diatom. p. 56. Kiitzing, Synop. 
Diatom. in Linnea 1833, p. 614. Brébisson, Alg. Fal. p.64. Harv. 
Brit. Alg. p.197. Menegh. Synop. Desmid. in Linnea 1844, p. 204. 
Ralfs, Annals of Nat. Hist. v.11. p. 373. t. 8. f.1; Trans. of Bot. So- 
ciety of Edinburgh, v.2. p.6.t.2. Hassall, Brit. Freshwater Alge, 
p. 342. t. 83. f. 1. 

drthrodesmus? cylindricus, Ehr. Infus. p. 142 (1838). 
Hyalotheca cylindrica, Ehr. Kurze Nachricht iiber 274 seit dem Abschluss 

der Tafeln des grissern Infus. neu beobachtete Infus. (1840). 
Desmidium compressum, Corda, Obser. micros. sur les Anim. de Carlsbad, 

p- 18 (1840). 
Didymoprium Grevillii, Kiitzing, Phycologia Generalis, p. 166 (1843) ; 

Phy. Germ. p. 141. 
Didymoprium eylindricum, Ralfs, Annals of Nat. Hist. v. 16. p. 10 (1845) ; 

Trans. of Bot. Soc. of Edinburgh, v. 2. p. 164. 
Hyalotheca Grevillii, Brébisson in lit. (1846). 

Appin, Capt. Carmichael. Dolgelley ; Carnarvon; Penzance, &c., J. R. 
Chiltington Common near Pulborough, and Ashdown Forest, Sussex ; near 
Southampton, Hants, and Reigate, Surrey, Mr. Jenner. Cheshunt, Mr. Has- 
sall. Meath, Mr. Moore. Aberdeenshire, Dr. Dickie and Mr. P. Grant. 
Manchester, Mr. Williamson. Ambleside, M7. Sidebotham. 

Prussia, Kiitzing. Prague; Carlsbad ; Reichenberg, &c., Corda. Falaise, 
Brébisson. New York; Rhodes Island, Bailey. 

The filaments in Didymoprium Grevillit are as thick as those of Desmidium 
Swartzii, which in water is a very similar plant, and are very gelatinous and 
fragile; their colour is pale green, but, except when very young, somewhat 
opake. The joints are connected by a thickened border, and, inclusive of the 
angles, which are colourless, are rather broader than long, and oval ; the angles 

are bidentate, their teeth angular. When the angles are not visible the jomts 
are nearly quadrate. 

The mucous sheath is very evident, narrower in this plant than in Hyalo- 
theca dissiliens, and waved at the margin. When the angles are not visible 
the undulation of the margin is slight, but becomes more marked as the angles 
become visible. The sheath is jointed as well as the filament, the lines of 

separation being sometimes distinctly apparent. 
The filaments are regularly twisted, and at about every tenth joint the 

angles become very perceptible, whilst in the two central jomts they are almost 
invisible ; on slightly altering the position of the filament the angles in the 
latter become visible, and in the former disappear. 
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On account of the oval form of the joints their respective angles are sepa- 

rated, and thus the filament acquires a pinnatifid appearance. 
The transverse view is broadly elliptic, with a small process at each end, 

representing the angles. The mucous sheath is of the same form, and protu- 
berant over the processes. The endochrome is four- or five-rayed. 

I have gathered the conjugated state of Didymoprium Grevillii near Dol- 
gelley. It has been found in France by M. de Brébisson, but I believe that 

the present is the first description of it. 
Before coupling D. Grevillii separates into single joints (in only one instance 

have I observed two joints of one filament still united and conjugated with 

two other separated joints) ; the cells gape at the margins opposed te each 
other, exactly as described under Hyalotheca dissiliens, but to a smaller 
extent, and the original joint is far more easily detected, as one of the teeth 

of the angle bounds the cleft on each side. As the cleft is narrower, there is 
an absence of the notch-like appearance so evident on the outer margin of 
fTyalotheca dissiliens. The cells become connected by a narrow process, 
often remarkable for its length, and the contents of one cell passes through if 
into the other, and a sporangium is formed in the same manner as in many 01 
the Conjugates. The transfer of the endochrome takes place in a mass, and 
one part may frequently be observed uniting with that in the receiving-cell 
whilst the other is still in the tube. The joints couple in a crossed position, 
as in Hyalotheca dissiliens, but the length of the connecting tube permits 
them to remain apart. The joint which contains the sporangium is but little 
altered in a transverse view, and when the empty cell becomes detached can 

scarcely be distinguished, except by contrasting the denseness of the endo- 
chrome with its stellate appearance in the unconnected joints. This detach- 
ment of the empty cell is a frequent occurrence after the process is completed, 
nd forms another character of resemblance to those Conjugatee which bear 

the sporangium within the cell. 

In a front view the sporangium is as orbicular as the quadrate form of the 
joint will permit, being of course rather broader at the side which is cleft, and 

on that side is usually slightly protuberant. The mucous covering remains 
unaltered on the jomts when they are coupled. 

Length of joint =4, of an inch; breadth of filament including teeth 74, ; 

breadth of filament when the teeth are hidden, from ,1, to giz; breadth of 
sheath from 735 to s¢5- Diameter of sporangium =+,. 5 

Tab. II. a. portion of a filament; 6. dividing joint; ¢. separated joints ; 
d. transverse view; e, f, g. conjugated cells; h, i, &. sporangia. 

2. D. Borreri (Ralfs); joints inflated, barrel-shaped, longer than 
broad ; transverse view circular. 

Desmidium Borreri, Ralfs, Annals of Nat. Hast. v..1 lp. S/o» te O. ane 
(1843) ; Trans. of Bot. Society of Edinburgh, vy. 2. p. 8. t. 2. Hassall, 
Brit. Freshwater Alga, p. 343. t. 83. f. 9. 

Didymoprium Borreri, Ralfs, Annals of Nat. Mist. v. 16. p. 10 (1845) ; 
Trans. of Bot. Society of Edinburgh, v. 2. p. 164. Jenner, Flora of 
Tunbridge Wells, p. 192. 
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Bambusina Brebissonii, Kiitzing, Phycologia Germanica, p. 140 (1845). 

Hyalotheca bambusina, Brébisson in lit. (1846). 

Cwm Bychan, Mr. Borrer. Dolgelley ; Llanberris ; Tal Sarn near Lampeter, 
J.R. New Forest, Hants; near Battle; Ashdown Forest and Chiltington 
Common, Sussex, Mr. Jenner. Ireland, Mr. Andrews. Ambleside, West- 
moreland, Mr. Sidebotham. Manchester, Mr. Williamson. Glen Lin, Dr. 
Dickie. Near Aberdeen; and Moss Hagg, Banffshire, Mr. P. Grant. 

Falaise, Brébisson. Germany, Kiitzing. Rhodes Island, Bailey. 

Filaments pale green, soon becoming slightly opake, very slender, their 

mucous sheath wanting or indistinct. In the water this species resembles 
Hyalotheca dissiliens, but it is less slippery to the touch, and by this cha- 

racter may often be known when unmixed with other Algze. The filaments 
are regularly twisted and complete a turn in about 16 joints. The latter are 
generally nearly twice as long as broad, but in some specimens their length 
scarcely exceeds their breadth ; they are inflated, so that when the angles are 
not seen, they resemble small barrels placed end to end, but when the angles 

are fully displayed their appearance may be compared to the juxtaposition of 
flower-pots by their mouths, the rims and intervals between which will represent 
the crenate angles. The angles are bicrenate, and the crenatures being 
minute and rounded, seem less like an interruption of the outline than in 

D. Grevillii, but rather as if the angles were attached to the sides of the 

joints. On account of the length of the joints, the disposition of the endochrome 
in two portions is very distinct. The joints have not a thickened border at 
their junction as in D. Grevillii, and the filament separates with less facility 

into single joints. Occasionally, especially in the short-jointed variety, faint 
longitudinal lines interrupted at the suture may, on careful examination, be per- 
ceived, but I find them so uncertain and indistinct, even under the triplet, that I 

consider it advisable merely to allude to their occurrence ; I have however intro- 
duced a figure showing them as Mr. Jenner has observed them in favourable 
specimens with his powerful achromatic instrument. Mr. Jenner, to whom 
the credit of their discovery is due, does not find them in every specimen, and 
regards them as affording an excellent test of the power of the microscope. He 
informs me that they are situated upon the immer surface of the cell. The 
transverse view is circular, with two minute opposite projections. The endo- 
chrome, stellate as in the other species, has five or six rays. 

The conjugated state of this species I have gathered sparingly at Dolgelley. 
We have seen that in this family D. Grevillit is the only known example which 
has the spore formed within the cell. D. Borreri presents us with another pomt 
of analogy between the Desmidiez and the Conjugatee. Most of the former 
have the frond composed of a single cell, or the filament before conjugating be- 
comes altogether brokenup; this isbut imperfectly thecase here, as the coupling 

cells have generally other cells remaining, attached either in an unaltered 
state, or conjugated on their part with portions of other filaments, and thus 

a kind of network is sometimes formed; the coupling of the cells crossways 
occasions a still more confused appearance and renders it exceedingly difficult 
to trace them. The process is similar to that described under Hyalotheca 
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dissiliens, but the segments are still more widely separated on the inner side, 
and consequently so far thrown back as to cause the attached joints to form a 
zigzag. ‘The elliptic sporangium lies between the cells, which remain perma- 
nently attached to it. 

Kiitzing has established for this plant a distinct genus (Bambusina). The 
characters which he relies upon are the absence of a mucous sheath, the cask- 

like joints, and their union, not by a thickened rim as in Didymoprium Gre- 
villi, but in the manner of the Zygnemata. To these characters, if he had 
been acquainted with the reproductive state of the two plants, he would 
doubtless have added the different position of their sporangia. 

Even if the presence of a sheath could be supposed to have a generic value, 
it would not apply to the present question ; for, as Mr. Jenner has pointed out 
to me, a mucous covering does exist, and may occasionally be detected as a 
narrow border to the filament. The agreement also between the plants in 
their angles and the regular twisting of their filaments appear to me to forbid 
their separation. 

Kutzing suggests* that this plant may be identical with the Gymnozyga 
moniliformis, Ehr. (Bericht d. Berl. Ac. Novb. 1840). Iam unable to de- 
termine this point, as I have seen no other notice of Ehrenberg’s plant. 

This plant was known to M. de Brébisson before it was described in the 
‘Annals of Natural History,’ and indeed under the name of Desmidium bam- 

businum was included by him im a list of Desmidiez inserted in a treatise on 
the microscope by M. Chevalier in 1839, but I have retained the present 
name, it being the first under which it was either described or figured. 

Length of joint 54, of an inch; breadth of the joint including teeth >,45;- 

Length of sporangium =4,, breadth 54,5. 
Tab. III. a, b. portions of mature filaments ; c. portion of a filament with 

joints dividing ; d, e, f. portions of filaments without endochrome to show the 
longitudinal markings ; g, /. transverse views ; 7, *. portion of filaments conju- 
gating ; 7, m. sporangia with the empty fronds attached. 

3. DESMIDIUM, 4g. 

Filament fragile, elongated, triangular or quadrangular, regularly 

twisted ; joints bidentate at the angles. 

The filament is fragile, of a pale green colour and slightly opake. 

When dried, the British species usually acquire a yellowish appear- 

ance, and adhere to paper or talc less firmly than plants belonging to 

allied genera. They are regularly twisted, but being triangular or 

quadrangular, two of the bidentate angles of each joint are always 

visible at the margins. The endochrome is divided into linear por- 

tions by a pale transverse line between the angles. 

* Phycologia Germanica, p. 140. 
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Traces of a mucous sheath have been detected by the Rev. M. J. 
Berkeley and more recently by myself. 
A transverse view shows that the cell is triangular or quadrangular, 

and that the endochrome has thick rays corresponding in number 
with the angles; these rays are frequently cloven. 

Recent specimens of Desmidium are easily known from other 

genera by one or two dark waved lines passing down the filament, 

which appearance is occasioned by the twisting of the angular 

filament. 

1. D. Swartzii (Ag.) ; filament triangular, equal, with a single longi- 

tudinal, waved, dark line formed by the third angle; end view 

triangular with the endochrome three-rayed. 

Diatoma Swartzii, Ag. Disp. Alg. Svec. (1811). Lyngb. p. 177. t. 61. 
Desmidium Swartz, Ag. Syst. p.9 (1824). Consp. Crit. Diat.p.56.  Gre- 

ville, Scot. Cryp. Fl. t. 292. Kiutzing, Synopsis Diatom. in Linnea 
1833, p. 613; Phycologia Germ. p. 141. Greville in Hook. Brit. Fl. 
v. 2. p. 402. Brébisson, Alg. Fal. p. 53. t. 2. Ehrenberg, Infus. 
p- 140. t. 10.f.8. Meneghini, Synop. Desmid. in Linnea 1840, p. 203. 
Bailey, American Bacillaria in Amer. Journal of Science and Arts, v. 41. 
p- 288. t. 1. f. 1. Harvey, Manual of Brit. Algae, p. 196. Corda, 
Observ. Microscop. sur les Animal. de Carlsbad, p. 17. Ralfs, Annals 
of Nat. Hist. v. 11. p. 375. t. 8. f.3; Trans. of Bot. Soc. of Edin- 
burgh, v. 2. p.7.t. 2. Hassall, Brit. Freshwater Algae, p. 344. t. 83. 
Favs 

Common. Appin, Capt. Carmichael. Tunbridge Wells, Mr. Borrer. 
Swansea ; Carnarvon; Dolgelley; Penzance, &c., J. R. Many stations in 
Sussex, and near Southampton, Mr. Jenner. Essex, Mr. Hassall. Caragh 
Lake, Kerry, My. Andrews. Meath, Mr. Moore. Westmoreland, Mr. Side- 
botham. Rochdale, Mr. Coates. Manchester, M7. Williamson. Aberdeen- 
shire, Dr. Dickie and Mr. P. Grant. 

Sweden, dgardh. North Germany, Martens, Kiitzing and Ehrenberg. 
Carlsbad; Prague; Reichenberg, Corda. Throughout the United States, 
Bailey. Falaise, Brébisson. 

The filaments are elongated and very fragile, but separate spontaneously 
into single joints less readily than in Hyalotheca dissiliens and Didymoprium 

Grevillii. They adhere but slightly to paper. They are triangular, and, 
when viewed under the lens, the margins are always formed by two of the 
three angles in turn, whilst the dark line regularly passing from side to side 
marks the third angle and shows that the filament has a spiral twisting in 
about 16 joints. On examining the filament where the dark line touches the 
margin, if we first raise and then depress the lens, both angles at the point of 
apparent contact may be distinctly seen. 

The joints are in the front view somewhat quadrangular, broader than long, 
and each angle has two minute, slightly angular teeth. The notch between 
the teeth is very distinct but not gaping. The joints are connected by a 
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thickened margin, which partly fills the notch formed between the joints by 
the projection of the angles, whence the filament has a pinnatifid appearance. 

The transverse view is triangular; the angles are blunt and the sides 
slightly concave. The endochrome is in three portions, placed in the angles 
and connected together at the centre ; but this arrangement of the endo- 

chrome is seen only when the joints separate spontaneously. The rays are 
usually bipartite. When a joint is separated by force under the microscope, a 
cloud of minute granules is poured out and for an instant obscures the view. 

Mr. Borrer has kindly presented me with a portion of a specimen of the 
plant here described, which was given him by Mr. Dawson Turner as the 
Conferva dissiliens of Dillwyn. 

I have gathered at Dolgelley some fragments of this plant which had the 
endochrome condensed into a sporangium-like body in the centre of each joint. 
As in every other species of this family in which the reproductive body has 
been detected, it is the result of the coupling of the cells, I think it best 

merely to direct attention to the fact I have mentioned, leaving its nature to 
be determined by future observation. 

Length of joint from 555 to y'55 Of an inch; breadth of filament 74. 

Tab. IV. a. portion of a mature filament ; 6. portion of a filament with the 
joints dividing ; ¢, d, e. transverse views ; f. sporangia? 

2. D. quadrangulatum (Ralfs); filaments quadrangular, varying in 

breadth from the twisting of the filament and having two longi- 
tudinal waved lines; the end view quadrangular with the endo- 
chrome four-rayed. 

Desmidium quadrangulatum, Ralfs, in Annals of Nat. Hist. v. 15. p. 405. 
t. 12. f. 9. (1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 163. 

Desmidium quadrangulare, Kitz. Phy. Germ. p. 141 (1845). 

Hab. Ina boggy pool at Bologas near Penzance ; Dolgelley, J. R. Amble- 
side, Mr. Sidebotham. Aberdeen, Dr. Dickie and Mr. P. Grant. 

The Harz, Germany, Kiitzing. 

Mr. Berkeley and Mr. Borrer regard this plant as a variety of D. Swartzii, 
and certainly all the more obvious distinctive marks depend upon the filament 

being quadrangular in one case and triangular in the other*. As I have 
gathered it for two succeeding years quite unmixed with Desmidium Swartzit, 

and as Mr. Berkeley well observes (in a letter), that ‘‘ whether considered as a 
species or variety, it is a remarkable plant and well-deserving of notice,” I 

have preferred to describe it as distinct, although I do not consider the point 

free from doubt. As there are three sides in one plant and four in the other, 

whilst the sides in both are equal, the filament of D. quadrangulatum is 

stouter; for the same reason, instead of one dark longitudinal line it has two 

* « Est-il réellement plus distinct du D. Swartzii que les Staurastr. a quatre 
rayons des Staur. a trois rayons?’’——Brébisson in lit. 
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lines running from side to side and crossing each other: the additional line of 
course depends on the additional angle. When these lines approach the 

opposite margins of the filament only one side is presented to the eye, and 

the filament is then of the same breadth as in D. Swartzii, but as it is regu- 
larly twisted its apparent breadth varies, being greatest where both dark 

lines cross each other in the middle. The end view also has one angle more, 
and therefore the endochrome exhibits four instead of three rays. I may 

however observe, that the teeth, as Mr. Jenner has pointed out, are rounded 

in my specimens of D. quadrangulatum and angular in D. Swartzii; but 

further experience must determine whether this character is constant. 

D. quadrangulatum requires about 40 joints to complete a turn, or before 

the same angle again appears at the same margin. 
It affords some sanction to this arrangement, that shortly after my notice 

of this plant appeared in the ‘ Annals of Natural History,’ it was described 
by Kiitzing in his ‘ Phycologia Germanica’ as a distinct species. 

Length of joint ;,4 of an inch; least breadth or side in transverse view 

giz; greatest breadth, or diagonal, in transverse view 745. 

Tab. V. a. portion of a filament; 4. filament less magnified; ¢. empty 

joint ; d, e. transverse views. 

4, APTOGONUM. 

Filament elongated, triangular or plane; joints bicrenate at the mar- 

gins; an oval foramen between the joints. 

The filaments are elongated, jointed, fragile, and either triangular 

or plane; the joints at the angles are bicrenate, and at their junction 

are excavated at the centre, and thus form a series of oval foramina. 

The endochrome is bipartite. 
By Brébisson, Meneghini and Kiitzing this plant is included in 

Desmidium, and certainly the state with triangular filaments does at 

first sight appear closely allied to Desmidium Swartzii; but the large 

oval foramen between the joints is so remarkable a character, that 1 

must concur with Ehrenberg in placing it in a separate genus. As 

however Ehrenberg’s name, Odontella, had previously been given by 

Agardh to some Diatomacez, it became necessary to find another 

name. 
Ehrenberg included Spherozosma in his Odontella, but the present 

genus is essentially distinct from Spherozosma ; in the latter the joints 

have their margins incised or sinuated, and gland-like processes at 

their junctions, and it is merely by the interposition of these processes 

that the joints are now and then slightly separated. In this genus, 
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on the contrary, the joints have two prominent teeth at the margins 

or angles, and the foramen results from the excavation or concavity 

of the joint itself, and not from the presence of glands. 

1. A. Desmidium (Ehr.); joints in the front view quadrangular, 

broader than long; crenatures distinct. 

a. Filaments triangular, regularly twisted ; crenatures rounded. 

Desmidium aptogonum, Bréb. Alg. Fal. p. 65. t. 2. (1835). Menegh. Syn. 
Desm. in Linn. 1840, p. 203. Kiitz. Phy. Germ. p. 141. 

6. Filaments plane; crenatures shallower and slightly angular. 

Odontella Desmidium, Ehr. Infus. p. 153. t. 16. f. 4. (1838). 

a. Ambleside, Westmoreland, Mr. Sidebotham. Dolgelley, J. R. 

fb. Ambleside, Mr. Sidebotham. 

North Germany, Ehrenberg. Carlsbad, Corda. Falaise, Brébisson. 

The filaments, which are slenderer than those of Desmidium Swartzii, are 

slightly mucous, but have no distinct sheath. The joints are nearly as long 

as broad, and being excavated at their junction and connected only at the 

margins, they leave oval foramina between them. 
The two states of this plant are so different that they seem at first sight 

distinct species. In «. the filaments are triangular, and being regularly twisted 
as in Desmidium, they in like manner exhibit a dark waved longitudinal line, 
marking the third angle ; hence the foramina are far less conspicuous in this 

than in the plane variety, as they are obscured by the junctions of the third 
angle. When the dark line which denotes that angle approaches the margin 
of the filament they are more evident, and their size and figure may be ascer- 

tained. The marginal crenatures are deeper and more rounded, which fact, 

as Mr. Jenner has justly remarked to me, makes it doubtful whether a similar 
character can be relied on for distinguishing Desmidium quadrangulatum 
from Desmidium Swartzii. The end view is triangular; the sides are 
slightly concave and the angles rounded and somewhat thickened. The en- 
dochrome in this aspect has the rays equal in number to the angles, each ray 
being usually bipartite. 

The variety 3. is an elegant microscopic object. Its foramina are large and 
conspicuous. The only specimens I have seen were gathered by Mr. Side- 
botham. Its characters are so distinct that it is unnecessary to compare this 
variety with any other plant. 

A careless observer might mistake the triangular form for Desmidium 
Swartzii. It differs however not only in the presence of foramina, but its 

filaments are more slender and its joimts longer in comparison with their 
breadth. 

Several filamentous Desmidiez have no slight resemblance to Teenie, and 
none more than this species. 

Length of joint of «. (Dolgelley specimen), including connecting processes, 
zier of an inch; length between foramina ;,4;5; breadth of joint ~355- 
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fp. peaaliinide specimen.) Length of joint, including the seers pro- 

cesses, =y455; length between ene zas53 breadth of joint 54. 
Tab. XXXII. f. 1. a. portion of mature filament ; 4, ¢c, d. transverse views ; 

e. portion of a filament of 6. (Ambleside specimen) ; f. portion of a filament 
with dividing joints ; g. two joints in an oblique position; A. lateral view. 

5. SPH AROZOSMA, Corda. 

Filament plane, fragile ; joints closely united by means of glandular 

processes, and deeply divided on each side, thus forming two seg- 

ments, and giving a pinnatifid appearance to the filament. 

The filaments are pale green, gelatinous, simple, plane, have a pin- 

natifid appearance from the division of the joints into two segments, 

are fragile, and finally separate into single joints. I have not 

observed that the filaments are twisted, as in Desmidium and Didy- 

moprium. At the junction of the joints there are on each margin one 

or two minute glands or processes which are scarcely discernible in 

the front view, and do not interfere with the close junction of the 

joints. The transverse view is linear or oblong, and the processes, 

one or two at each side, are much more evident than in the front 

view. 

This genus differs from Desmidium, Didymoprium and Hyalotheca 

in its flat filaments (which are not twisted), in the deep division of 

the joints into segments, and especially in the presence of the minute 

gland-like processes at the junction of the joints. 

On account of its deeply constricted joints, this genus forms a con- 

necting link between the preceding and following genera. 

In Spherozosma, as in the other genera with deeply constricted 

cells, the segments are frequently unequal during the growth of the 

plant, and they become in lke manner equal when it approaches 

maturity, and its joints no longer divide. 

1, S. vertebratum (Bréb.) ; joints as broad as long, deeply divided into 
two segments by a narrow notch on each side. Junction-glands 
oblique, solitary at the centre of each margin. 

Desmidium vertebratum, Bréb. Alg. Fal. p. 65. t. 2. (1835). 
Spherozosma elegans, Corda, Almanach de Carlsbad, 1835, t. 4. fig. 37? ; 

Observ. Micros. sur les Animal. de Carlsbad, p. 21. t. 4. f. 30? Hass. 
Br. Alg. p. 348. t. 84. f. 1. 

Odontella? unidentata, Ehr. Infus. p. 159 (1838). 
Isthmia vertebrata, Menegh. Synop. Desmid. in Linnea 1840, p. 205. 
Desmidium compressum, Ralfs, in Annals of Nat. Hist. v. 9. p. 253 (1842). 
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Schistochilum unidentatum, Ralfs, in Jenner's I'l. of Tunbridge Wells, p. 192 
(1845). 

Spherozosma unidentatum, Ralfs, in Annals of Nat. Hist. v. 16. p. 14.4253. 
f. 7. (1845) ; Trans. of Bot. Society of Edinburgh, v. 2. p. 167. 

Isthmosira vertebrata, Kitz. Phycologia Germanica, p. 141 (1845). 

Hab. Chy-an-hal and Kerris Moor near Penzance; Dolgelley, J. R. Ro- 
therfield and near Tunbridge Wells, Mr. Jenner. Isle of Sheppey, Mr. 
Bowerbank. Ambleside, Mr. Sidebotham. 

France, De Brébisson. Carlsbad, Corda. North Germany, Ehrenberg and 
Kiitzing. West Point, New York, Bailey. 

The filaments are much compressed, and the joints, which are nearly equal 

in length and breadth, are so deeply constricted that at first sight a single 

one might be mistaken for two. This is more especially the case whilst the 
endochrome obscures the view of the union of the segments ; as soon however 
as the jomt becomes empty, its nature is distinctly seen. Though in other 
respects symmetrical, one segment is frequently much smaller than the other. 

At the centre, where the joints are connected, is a minute gland or process 
arising from each margin. The projection of these glands is easily seen, even 
before the joints separate. 

By a transverse view the joints are shown to be compressed, and the oblique 
glands, which are globular and supported on a very short stipes, are very 
distinct. In this view the joints are about twice as long as broad, with slightly 

concave sides, and the endochrome is stellate with from four to six rays. 

In arecent state Spherozosma vertebratum is very gelatmous and furnished 
with a broad mucous sheath, which from its tenuity and want of colour is 
very difficult of detection, and consequently I at first described it as absent. 

When the plant occurs unmixed with others, the presence of the sheath is 
indicated by the distinct and parallel filaments exactly as in Hyalotheca 
mucosa; for in both plants this appearance is produced by its great breadth, 
which prevents the closer contact of the coloured centres. The sheath is 
sufficiently apparent in specimens preserved on glass, and is on each side 
nearly as broad as the filament. In dried specimens it has an irregular waved 
margin and faint transverse markings. 

The greater difficulty of detecting the sheath in recent specimens of Hya- 
lotheca mucosa and S. vertebratum than in Hyalotheca dissiliens and Didy- 
moprium Grevillii, seems to depend more upon its condition m the two former 
than upon its greater breadth. As in them it is less condensed, it is not only 
liable to be confounded with the water in which it is viewed, but is also more 

soluble in it. When Didymoprium Grevillii is mounted in fluid, the sheath 

remains as distinct as in recent specimens ; the case is nearly the same when 
Hyalotheca dissiliens is so treated, but not so in respect of the present plant, 
the sheath of which seems to be dissolved. 

Length of jomt ~,,, of an inch; breadth of segments from 535 to $53 
breadth at constriction z,,,; diameter of sporangium 5,';5- 

Tab. VI. f. 1. a, b. portions of filaments; ¢. empty joints; d. side view ; 
e. glands in front view; f, g. transverse views. Tab. XXXII. f. 2. a, 0, c. 

sporangia, 
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2. 8. evcavatum (Ralfs) ; joints longer than broad, having a deep sinus 
on both sides, and two secciel glands on each margin at their 
junction. 

Schistochilum excavatum, Ralfs, in Jenner's Fl. of Tunbridge Wells, p. 192 
(1845). 

Spherozosma excavata, Ralfs, in Annals of Nat. Hist. v. ee pers. tone. 8. 
(1845); Trans. of Bot. Society of Edinburgh, v. 2. p. 168. Hass. 
Brit. Freshwater Alg. p. 349. 

Hab. Pools. Dolgelley and Penzance, J. R. Crogs-in-hand, and Ashdown 
Forest, Sussex ; bogs at Fisher’s Castle, Kent; Farnham, Surrey, and near 
Southampton, Mr. Jenner. Bristol, M7. Broome. Ambleside, Mr. Séde- 
botham. Rochdale, Mr. Coates. 

Falaise, Brébisson. West Point, New York, Bailey. 

Very minute, seldom more than twenty-five joints in the filament, which is 

fragile and finally separates into single joints; at their junction, in the front 
view, are two minute glands or processes, situated one near each angle, and 

nearly invisible before the escape of the endochrome. The joints are nearly 

twice as long as broad and much constricted in the middie ; the constriction 
is like an excavation or broad sinus on each side, so that the margins of the 

filament appear sinuated. The endochrome is pale bluish green eh minute 

scattered granules. 

The transverse view is oblong with four sessile glands, two on each side, 
and situated near the ends. 

From their pale colour and minute size I have experienced much difficulty 

in determining the form of the angles, which in some specimens seem to me 
entire, but in others emarginate. Mr. Jenner, using a more powerful mi- 

croscope, informs me that each is apparently furnished with three minute 

teeth, which can be detected only when favourably situated for observation. 

On each segment of the empty joint he finds three transverse series of minute 

granules, whose appearance at the margins produces this minutely toothed 

appearance. 
Thave frequently gathered this species, but always in small quantity, mixed 

with other Desmidiee ; I am therefore unable to decide whether it possesses 
a mucous sheath. 

The sporangia of S. excavatum have been gathered near Farnham in Surrey, 

and at Cross-in-hand, Sussex, by Mr. Jenner, who sent his specimen to me for 

examination. The joints after separation couple; the sporangium is situated 

between them, and is large compared with the conjugating cells. It is elliptical, 
and the empty cells are closely connected with it, one at each end. As the 

specimen was mounted, I was prevented from using the triplet; but from 

Mr. Jenner’s description, the conjugation takes place from their flat or front 

surfaces, and not in the usual manner from one of the lateral sinuses ; therefore 

either one of the ends or one of the lateral margins will be presented to the eye. 

Length of jet ssi5 of an inch; Breeden of segments 4,55 > ; breadth at 
constriction =3,;; length of sporangium ,4; ; Teaden from 545; to Pz: 

FE 
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Tab. VI. fig. 2. a. portion of a filament ; 4. portion of a filament with empty 
jomts ; c. empty joint to show the granules; d. transverse view; e, fi g- 

sporangia. 

** Frond simple (binate only when dividing), consisting of two seg- 
ments united by a suture, where it is most frequently constricted. 

6. MICRASTERIAS, Ag. 

Frond simple, lenticular, deeply divided into two, lobed segments ; the 

lobes inciso-dentate (rarely only bidentate), and generally radiant. 

The fronds are simple, nearly flat, without inflated protuberances, 

and divided nearly to the centre, so that the segments are semi-orbi- 

cular, and usually in close contact with each other along their entire 

breadth; each is deeply divided into lobes, which are generally 

arranged in a radiant manner and regularly cleft and dentate at the 

margin. 

In two species sporangia have been detected ; they are large, glo- 

bular, and furnished with stout spines, which at first are simple, but 

finally become branched at the apex. In the perfect state they are 

particularly interesting from their resemblance to the fossil “ Xan- 

thidia” of Ehrenberg and others. 

The orbicular, plane and deeply incised fronds will distinguish 

Micrasterias from all other genera in this family. In Ewastrum, the 

only one with which it can be confounded, the fronds are oblong and 

the lobes are not incised. 

As the plants to which Agardh affixed the name of Micrasterias 

are probably all included under the above description, I have followed 

Meneghini in retaining that name for this genus, especially as it 

seems to me that not one of Agardh’s species is contained in the 

Micrasterias of Ehrenberg, who in fact intended by it avery different 

genus, the Pediastrum of Meyen*. 

Although Micrasterias contains but few species, they admit of an 

arrangement in three sections. 

The species in the first section present some of the most beautiful 

microscopic objects amongst the Desmidieew. They are distinctly 

* «Nomen a cl. Agardh propositum et perperam ab aliis Pediastris affixum, 
et cum novo illo Euastrum commutatum servandum.”’—Menegh. Syn. Desmid. 

in Linnea 1840, p. 215. 



BRITISH DESMIDIE. 69 

visible, appearing to the naked eye like minute green dots. The 

microscope shows them to be circular and their segments deeply di- 

vided into five lobes. The end lobe, which is narrowest, is simple, 

emarginate, and its corners dentate ; the lateral lobes are several times 

dichotomously incised, the ultimate subdivisions emarginate or biden- 

tate; frequently the middle lobes are once more dichotomous than 

the basal lobes, so as to have twice the number of incisions. The lobes 

and their subdivisions are alike cuneate, approximate and radiant. 

In the second section the fronds are smaller, and elliptic rather 

than circular; the end lobe is somewhat exserted and diverges from 

the lateral lobes. The division on each side into basal and middle 

lobes is less marked, so that in some species the segments may more 

appropriately be called three- than five-lobed. As in the first section 

the lobes are cuneate and radiant, they are also dichotomously incised, 

and their ultimate subdivisions are dentate, but fewer in number than 

in the former, in which there are four to eight in each lateral lobe, 

whilst in this section the ultimate subdivisions in the basal and middle 

lobes are rarely more than two. 

The third section agrees with the first, inasmuch as its species are 

also circular, though considerably smaller; its essential difference de- 

pends on the great breadth of the end lobes and the very slight in- 

cisions between the lateral ones. 

In the fourth section there is but a single species. It is oblong, 

its segments are five-lobed, and their lobes slightly emarginate. 

The form of the frond of the species belonging to the fifth section 

differs from that of the preceding ones. It is not only smaller, 

but each segment is again constricted, and the direction of the lobes 

is horizontal. Unlike the lobes in the foregoing sections, these are 

broadest at the base and attenuated upwards, and are of course di- 

vergent ; their extremities are simply bidentate. The margin of the 

end is convex or straight, not emarginate. 

For the reception of one species belonging to this section, Mr. 

Hassall has constituted his new genus Holocystis; but, allowing that 

the plants I have placed here differ in form from the other species in 

the genus, and giving no opinion on the propriety of their removal, I 

think it better at present to retain them in Micrasterias, because some 

of the forms have been regarded by Ehrenberg and Meneghini as 

merely young states of other species; and Kuitzing, who has described 

F 2 
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them as distinct, has not separated them from the other species of 

Micrasterias. 

* Frond circular ; segments five-lobed ; lobes approximate, the end 

lobe narrow. 

1. M. denticulata (Bréb.) ; frond orbicular, smooth ; segments five- 

lobed; lobes dichotomously divided, the ultimate subdivisions 

truncato-emarginate with rounded angles. 

Micrasterias denticulata, Brébisson, Alg. Fal. p. 54. t. 8. (1835). 
Euastrum Rota, Ehrenberg, Infus. t. 12. f. 1. a. (1838). Bailey, dmer. Bacil. 

in Amer. Journal of Science and Arts, v. 41. t.1. f. 22. 
Micrasterias Rota, Meneghini, Syn. Desmid. in Linnea 1840, p. 215. 
Micrasterias rotata, Ralts, Annals of Nat. Hist. v. 14. t. 6. f. 1. (1844) ; 

Trans. of Bot. Society of Edinburgh, v. 2. t. 10. 

Common. Wales; Penzance, &c., J. R. Barmouth, Rev. T. Salwey. Near 
Southampton ; Sussex and Kent, Mr. Jenner. Henfield, Mr. Borrer. Ste- 
venston, Ayrshire, Rev. D. Landsborough. Yate near Bristol, Mr. Broome. 
Ambleside, Westmoreland, Mr. Sidebotham. Aberdeenshire, Dr. Dickie and 
Mr. P. Grant. 

Falaise, Brébisson. Germany, Ehrenberg. West Point, New York, Bailey. 

The frond is large and circular; each segment is five-lobed. The end lobe 
is the narrowest, is simply emarginate, and often appears more turgid than the 

others. The lateral lobes are dichotomously incised, their ultimate sub- 

divisions truncato-emarginate. The lobes and subdivisions are alike cuneate, 

approximate, and radiating from the centre. The endochrome is bright green, 
and the starch vesicles scattered and conspicuous. Frequently the margin of 
the frond is colourless. 

I once gathered sporangia of this species rather plentifully in a boggy pool 
near Dolgelley. The lenticular shape of the fronds and their conjugation in a 
crossed position render it almost impossible to obtain a satisfactory view 
without displacing them. The process appears similar to what takes place in 

Staurastrum dejectum; the contents of both fronds unite and form a globular 

sporangium between them, the connexion between this sporangium and the 
empty segments being ascertained merely by their contiguity and by their 
relative position, which undergoes no change during the movements of the 

sporangium. ‘The sporangium is inclosed in a fine membrane, and its surface 

is gradually furnished with scattered, stout, elongated spmes, which are at 

first simple and their apex obtuse, but this afterwards becomes forked or trifid, 
and its divisions finally are again branched and frequently more or less re- 

curved. The sporangia are of considerable size,—a necessary consequence of 
the union of the contents of both fronds. 

The truncate ends of the subdivisions distinguish this species from Micra- 
sterias rotata, to which it is very closely allied. 

Length of frond ;4, of an inch; breadth of segment ;4,; breadth at con- 
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striction 54, ; diameter of sporangium from 3+, to =+;; length of spine from 

Teo 10 Fay 
Tab. VII. fig. 1. a. mature frond ; 6. dividing frond; ¢, d, e and /. different 

stages of sporangia; gy. sporangium magnified 400 times. 

2. M.rotata (Grev.) ; frond orbicular, smooth ; segments five-lobed ; 

lobes dichotomously incised, ultimate subdivisions bidentate. 

Echinella rotata, Greville, in Hooker’s Brit. Fl. v. 2. p- 398 (1830). 
Euastrum Rota, Ehr. Abh. der Berl. Ak. (1831), p. 82 ; Infus. t. 12. f. 1. 6, e. 

Kiitzing, Phycologia Germanica, p. 134. 
Lutomia rotata, Harvey, Manual of Brit. Alge, p. 187 (1841). 
Micrasterias rotata, Ralfs, Annals of Nat. Hist. v. 14. p. 259. t. 6. f.1 

(1844) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 131. t. 10. 

Common. Appin, Capt. Carmichael. North and South Wales ; Dartmoor 
and Penzance, J. R. Sussex, Surrey and Kent, Mr. Jenner. Near Bristol, 
Mr. Broome. Aberdeen, Dr. Dickie. Ambleside, Mr. Sidebotham. 

Germany, Ehrenberg. Falaise, Brébisson. Rhode Island, Bailey. 

M. rotata is very similar to M. denticulata, but differs from it in having 

the ultimate subdivisions dentated. The end lobe is usually slightly exserted, 

and the middle lobes have eight subdivisions instead of four; I have never- 

theless some doubt whether this plant is not a variety of M. denticulata, as 
the angles are sometimes merely acute instead of being prolonged into teeth. 

Length of frond 3, of an inch ; breadth 51. 

Tab. VIII. fig. 1. a. frond with endochrome ; 6. empty frond. 

3. M. fimbriata, ; frond orbicular, smooth ; segments five-lobed ; 

lobes dichotomously incised ; ultimate subdivisions obtusely emar- 
ginate, spinoso-mucronate. 

Micrasterias Rota, in part, Ehr. Infus. t. 12. f. d. (1838). 

In a boggy pool near Dolgelley, J. R. 

Germany, Ehrenberg. 

The frond is large and circular; the segments five-lobed ; the end lobe 
linear-cuneate, having a broad shallow notch and two or three spines or mucros 
at each angle, the angles rounded. As in the preceding species, the lateral 

lobes are dichotomously incised, but their mcisions are more shallow, the 

ultimate subdivisions rounded and slightly emarginate, and each furnished with 

two spines, which are often curved. 
' The basal lobes are twice and the middle lobes usually three times dichoto- 
mous, consequently the latter may have eight subdivisions whilst the former 
have only four. The end lobe is somewhat exserted, and frequently also there 

is an elongation of the subdivisions of the basal lobes which border the central 

constriction. 

Length of frond =}, of an inch; breadth >4,. 

Tab. VIII. fig. 2. a. empty frond; 6. frond with endochrome, 
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4. M. radiosa (Ag.) ; frond orbicular, smooth; segments five-lobed ; 

lobes dichotomously divided; ultimate subdivisions inflated, atte- 
nuated at the end. 

Micrasterias radiosa, Ag. Bot. Zeit. 1827. 
Euastrum Sol, Ehr. Verbreitung und Einfluss des mikroskopischen Lebens 

in Siid- und Nord-Amerika, 1843, t. 4. f. 16. 

In a small pool a little below the outlet of Llyn Gwernan near Dolgelley, 
J: WR. 

Maine to Virginia, Bailey. 

The frond, which is about the size of that of M. rotata, is orbicular ; seg- 

ments five-lobed. The end lobe is narrow-cuneate, emarginate, and its angles 
dentate. The lateral lobes are dichotomously divided as in all the preceding 
species, but the subdivisions, especially the ultimate ones, are somewhat inflated, 

and their extremities are either bidentate or taper into a short mucro. 

Micrasterias radiosa approaches M. rofata more nearly than any other 
species, but it differs from all in its inflated subdivisions. The extremities of 

the subdivisions in all the precedmg species are truncate, but in this they 
usually taper into a point. 

Length of frond 4; of an inch; breadth ;4,. 138 

Tab. VIII. fig. 3. a. frond with endochrome ; 6. empty frond. 

5. M. papillifera (Bréb.) ; frond orbicular, with marginal gland-like 

teeth ; segments five-lobed; lobes dichotomously incised ; the prin- 

cipal sinuses bordered by a row of minute granules. 

Micrasterias papillifera, Brébisson in lit. eum icone (1846). 

Hab. Dolgelley and Penzance, J. R. Sussex, Hants and Surrey, Mr. Jenner. 
Ambleside, Mr. Sidebotham. Aberdeen, Dr. Dickie and Mr. P. Grant. 

Falaise, Brébisson. West Point, New York, Bailey. 

The frond is smaller than in M. rotata; the segments five-lobed ; the end 

lobe is nearly as broad as the others and emarginate, its angles are dentate. 

The lateral lobes are usually equal and dichotomously divided, the incisions 
rather shallow, and the ultimate subdivisions terminated by two or three gland- 

like teeth. 

The surface of the frond has a row of minute hyaline granules or spies 
bordering the principal sinuses, but in other respects it is smooth. Except in 
the empty frond, these granules, though sometimes evident, are frequently de- 

tected with difficulty ; in order to perceive them, the lens should be gradually 

withdrawn until the endochrome becomes less distinct, when they will appear 

like puncta. 
The endochrome is brownish green, and the starch vesicles minute and 

numerous. 
The sporangia, which I have gathered at Dolgelley, are similar to those of 

M. denticulata, but smaller. 

M. papillifera is a very distinet species, and its characters were detected 
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about the same time by Mr. Jenner and myself. It may be distinguished at 
first sight from all the preceding species by its smaller size, the gland-like ap- 

pearance of the marginal teeth, the browner colour of the endochrome, and the 

smaller and more crowded starch vesicles. It is more difficult to perceive the 
puncta-like granules which border the sinuses. 

This plant agrees more nearly with M. apiculata, a species not yet detected 
in Britain ; but in M. apiculata the endochrome is of a brighter green, and the 

spines, which are scattered over the surface, are far more conspicuous. 
Length of frond from 53, to 34; of an inch; breadth from 4, to 32;; 

diameter of sporangium 34; ; length of spine ;3,;. 

Tab. IX. fig. 1. a. frond with endochrome ; 4, c. empty fronds; d and e. 

end and lateral views from drawings by M. De Brébisson ; f. sporangium ; 

g- Sporangium magnified 400 times. 

** Frond subelliptic ; segments three- or five-lobed ; lobes radiant, 
the end one somewhat exserted and divergent. 

6. M. furcata (Ag.) ; segments five-lobed; lobes bifid, their divisions 

linear, divergent, and forked at the apex. 

Micrasterias furcata, Ag. Bot. Zeit. (1827). Kiitz. Synop. Diatom. in Lin- 
nea 1833, p.603. Menegh. Synop. Desmid. in Linnea 1840, p. 216. 

Micrasterias Melitensis, Ralfs, in Annals of Nat. Hist. v. 14. p. 260. t. 6. 
f. 2. (bad) (1844) ; Trans. of Bot. Soc. of Edinburgh, p. 132. 

Micrasterias radiata, Hass. Brit. Freshwater Alg. p. 386 (1845). 

Hab. Yn a small pool a little below the outlet of Llyn Gwernan near Dol- 
gelley, also in the stream that issues from the lake: very rare, J. R. 

Worden’s Pond, Rhode Island, Bailey. 

The frond is smaller than that of M. rotata ; its outline is broadly elliptic, 

sometimes almost circular. Each segment is deeply five-lobed ; all the lobes 
are bifid and their subdivisions linear and forked at the extremity, the forks 

being usually incurved. The end lobe is broadest and somewhat exserted ; 

its divisions are more divergent and the sinus more rounded than in the lateral 

lobes. The endochrome is green with scattered starch vesicles, and seldom 

extends beyond the bifurcation of the lobes. 
M. furcata bears some resemblance to M. Crua-Melitensis, but is far more 

elegant, its imcisions are deeper, its divisions more slender, and the terminal 

notch is incurved in a forceps-like manner. 
Length of frond ;4; of an inch; breadth 545. 135 

Tab. IX. fig. 2. a. frond with endochrome ; 4. empty frond. 

7. M. Crux-Melitensis (Ehr.); frond rotundato-elliptic; segments 

sub-five-lobed ; lobes bifid, subdivisions short, stout and bidentate 
at the apex. 

Euastrum Crux-Melitensis, Ehr. 4bh. d. Berl. Ak. p. 82 (1831); Infus. 
p: 162. t. 12. f.3. Pritch. Infus. p. 196. f. 124. Bailey, dmer. Bacil. 
Gael fe 23: 
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Micrasterias melitensis, Menegh. Synop. Desmid. in Linnea 1840, p. 216. 

Hab. Pools, very rare. Dolgelley, J. R. Congleton, Cheshire, and Amble- 
side, Westmoreland, Mr. Sidebotham. WHenfield, Mr. Jenner. 

Germany, Hhrenberg. Falaise, Brébisson. Maine to Virginia, Bailey. 

The frond is about the size of that of M. furcata and similarly divided, 

but the incisions are less deep, the subdivisions stouter and less divergent, and 

their extremities are bidentate rather than forked; the end lobe also is more 

suddenly contracted beneath the bifurcation. The colourmg matter extends 

nearly to the margin. 

Mr. Jenner finds the empty fronds very denentely punctated. 

Length of frond 53, of an inch ; breadth 54,. 

TA IX. fig. 3. a. frond with and eenearne’ ; 6. empty frond. 

8. M. morsa ; frond angular-elliptic ; segments three-lobed, end 

lobe with bipartite angles; lateral lobes broad, margin concave in- 
ciso-serrate. 

Euastrum (No. 4), Bailey, dmer. Bacil. t. 1. f. 25. 

a. Serratures distinct. 

&. Serratures obscure. 

Hab. a. Ina bog near Llyn Gwernan, Dolgelley, J. R. 
3. Pools near the Quaker’s Chapel, Dolgelley, J. R. Ashdown 

Forest, Mr. Jenner. 

New York to Virginia, Bailey. 

The frond of Micrasterias morsa is as large as that of M. Crux-Melitensis. 

The segments are three-lobed ; the end lobe is broad, cuneate and somewhat 
exserted, has a broad shallow notch, and at each angle is bifid; the divisions 

are narrow, and each terminated by two or three minute teeth. The lateral 

Icbes are broad and cuneate, and their margin is concave, symmetrically incised 

and serrated. 

In f. the characters are less strongly marked, the lateral lobes are waved 
rather than toothed, and also more irregular. 

Micrasterias morsa differs from M. Crux-Melitensis in the bifid angles of 

the end lobes and in the concave and serrated margin, as well as the less-di- 

vided state of the lateral lobes. The concave margin of the lateral lobes pro- 

duces a more angular appearance of the frond than in the other species, and 

the plant, especially in the variety 3, acquires some similarity of outline to 
Euastrum verrucosum, but its serrated margin and the bifid angles of its end 

lobes oblige me to bee it in Micrasterias. 
Tenet of frond 51, of an inch; breadth 54;. 

Tab. X. fig. 1. a. frond with endochrome ; 4, c. empty fronds; d, e. fronds 

of /. 
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*ek Fronds orbicular ; segments obscurely five-lobed, the end one 
broadest. 

9, M. truncata (Corda); frond orbicular; segments with five shal- 

low lobes, the end one very broad, truncated, lateral ones inciso- 
dentate. 

Cosmarium truncatum, Corda, Alm. de Carlsb. 1835, p. 121. f. 23. 
Euastrum Rota, Ehr. Infus. t. 12. f. 1. g, h. (1838). 
Micrasterias Rota (young), Menegh. Synop. Desmid. p. 215 (1840). 
Euastrum semiradiatum, Bréb. in Menegh. Synop. Desmid. (1840). Wiitzing, 

Phycologia Germ. p. 134. 
Euastrum (No. 4), Bailey, Amer. Bacil. f. 24. (1841). 
Micrasterias rotata, Ralfs, Annals of Nat. Hist. v. 14.t. 6. f. 1.6. (inferior) 

(1844) ; Trans. of Bot. Soc. of Edin. v. 2. t. 10. 
Micrasterias truncata, Bréb. in lit. (1846). 

Common. Sussex and Hampshire, Mr. Jenner. Dolgelley, Penzance, &c., 
J. R. Aberdeen, Dr. Dickie and Mr. P. Grant. Near Bristol, Mr. Broome. 
Ambleside, Westmoreland, Mr. Sidebotham. Kerry, Mr. Andrews. 

Germany, Corda, Kiitzing. Falaise, Brébisson. United States, Bailey. 

The frond is minute and circular, the segments are five-lobed, and the sepa- 

rating sinuses shallow, especially those between the lateral and intermediate 
lobes. The corners of the terminal lobe, which is broadly cuneate and truncate, 
are bidentate, and the lateral lobes are inciso-dentate. 

Mr. Jenner and myself have hitherto differed respecting this plant. He 
has considered it distmet, whilst I have been disposed to regard it as the 
young state of M. rotata, and it was figured as such in the plate (already 

engraved) of that species; but I have learnt since from M. de Brébisson and 

Professor Kiitzing, that they entertained no doubt of the distinctness of this 

species and had so described it, and I have myself met with specimens con- 

taining in abundance starch vesicles ; I therefore hasten to admit its claims to 

the rank of a distinct species. 
Length of frond 54, of an inch; breadth 54,. 

Tab. VIII. fig. 4. and Tab. X. fig. 5. a. frond with endochrome ; 4. empty 
frond; ¢. end view; d. side view. 

10. M. crenata (Bréb.); frond orbicular; segments with five shallow 
lobes, the end one very broad and convex at the margin, lateral 

ones nearly entire. 

Micrasterias rotata, Ralfs, Ann. of Nat. Hist. v. 14. t. 6. f.1.6. (superior) 
(1844) ; Trans. of Bot. Soc. of Edin. v. 2. t. 10. 

Micrasterias crenata, Bréb. in lit. (1846). 

Dolgelley, J. R. Sussex, Mr. Jenner. 

The frond is minute, of the same size as that of M. truncata, and cir- 

cular. The segments are five-lobed, the terminal one broad, cuneate, entire 

and rounded at the margin. The lateral lobes are sometimes entire, but more 

usually crenate, occasionally having a few inconspicuous teeth. 

M. crenata differs from M. truncata in the convex margin of its end lobes 
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and the absence of teeth on the lateral ones, but I have seen some specimens 
which make it doubtful whether they be really distinct. 

One figure of it was engraved as the young state of M. denticulata, before 
reasons nearly similar to those which I have stated under the foregoing spe- 
cies had induced me to describe it as distinct. 

Length of frond =1, of an inch; breadth 54,. 
Tab. VII. fig. 2. and Tab. X. fig. 4. a. frond with endochrome ; 6. empty 

frond. 

eK Hyronds oblong. 

11. M. Jenneri; frond oblong, minutely granulated; segments five- 

lobed, lobes closely approximate, cuneate, lateral ones obscurely 
bipartite, the subdivisions emarginate. 

a. Granules appearing like mere puncta. 
8. Granules larger, giving a dentate appearance to the margin. 

a. Greatham Bogs, Fittleworth, and Ashdown Forest, Sussex, and near 
Southampton, Mr. Jenner. Dolgelley, J. R. 

(. Medhurst, and Ashdown Forest, Sussex, Mr. Jenner. 

Fronds large, twice as long as broad, oblong or quadrilateral. Segments 
five-lobed ; lobes cuneate, approximate, lateral ones slightly bipartite and the 
subdivisions truncato-emarginate. Endochrome green with scattered vesicles. 
The transverse view of the frond fusiform. 

The surface of the frond is furnished with minute pearly granules which 
usually look like mere puncta, but in some specimens gathered by Mr. Jenner 
in Sussex they are larger and give the margin a dentate appearance. 

This puzzling plant almost seems to unite Micrasterias with Euastrum. It 
agrees with the latter genus in figure, and the lobes also at first sight appear 
more like those of a species of Huastrum than one of Micrasterias ; but they 
have incisions, although inconspicuous, which divide them into two portions, 

each slightly emarginate. A transverse view shows the absence of the inflated 
protuberances always found in true species of Huastrum. 

Micrasterias Jenneri differs from all other species of Micrasterias in its 
oblong fronds. It may easily be distinguished from Huastrum verrucosum 
and £. crassum by its five-lobed segments, and from /. oblongum not only 

by its more quadrangular form, but by the lobes being so closely in contact as 
almost to conceal the separating sinuses. 

Length of frond ;1, of an inch; breadth 52,. 

Tab. XI. fig. 1. a. frond with endochrome ; 6. empty frond; c. frond mag- 
nified 400 times; d. transverse view. 

kK Lobes horizontal, attenuated, bidentate. 

12. M. oscitans (Ralfs); frond with convex ends; segments con- 
stricted ; lobes horizontal, conical, bidentate. 

Micrasterias oscitans, Ralfs, in Jenner's Fl. of Tunbridge Wells, p. 198 
(1845). 

Holocystis oscitans, Hassall, Brit. Freshwater Alga, p. 386. t. 90. f. 4. (1845). 
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Dolgelley, J. R.  Fittleworth near Petworth, Midhurst, and Ashdown 
Forest, Sussex, Mr. Jenner. Ambleside, Mr. Sidebotham. Aberdeen, Mr. 

P. Grant. 

West Point, New York, Bailey. 

Frond smooth, nearly as large as that of Micrasterias Crua-Melitensis, and 

convex at its ends. Segments deeply constricted ; lobes horizontal, conical 

and bidentate at the apex, the basal ones longest. 
The transverse view is fusiform, with two teeth at each end and a small cir- 

cular central opening at the connexion of the segments. Endochrome green 

with scattered vesicles. The empty frond is minutely punctate. 

From the resemblance of this plant to Ehrenberg’s figure of young M. Cruz- 
Melitensis, I at first considered it the immature state of another species ; but 

having repeatedly gathered it unmixed with any species of Micrasterias to 

which it could belong, and watched it carefully for some time without detecting 

any alteration, I am obliged to consider it as distinct. Its size alone would 

forbid the supposition that it belonged to M. Crua-Melitensis ; it is thicker 

than any other species of Micrasterias, and finally its starch vesicles are too 

abundant for a young plant. Subsequently Mr. Jenner gathered it in Sussex, 

and he fully agrees with my opinion that it is a distinct species. 

Mr. Hassall, who separates it from Micrasterias, has overlooked the biden- 

tate extremities of the lobes, notwithstanding their presence in the Dolgelley 
specimens, from which his figure was taken. 

Length of frond 14, of an inch; breadth of basal lobe 34, ; breadth of 
end lobe 4,5. 

Tab. X. fig. 2. a. frond with endochrome; 6. empty frond; c. transverse 

view. 

13. M. pinnatifida (Kitz.); frond plane, its ends straight ; segments 
deeply constricted; lobes horizontal, triangular, bidentate. 

Euastrum (No. 7), Bailey, Amer. Bacill. t. 1. f. 29. (1841). 
Euastrum pinnatifidum, Kiitz. Phycologia Germ. p. 134. (1845). 

Hab. Dolgelley, J. R. Ambleside, Mr. Sidebotham. 

United States, Bailey. Germany, Kiitzing. Falaise, Brébisson. 

The frond is very minute and plane; its segments are deeply constricted, 
and straight or slightly concave at the end. The lobes are horizontal, trian- 

gular and bidentate at the apex, the basal ones longest. 
M. pinnatifida is a much smaller species than M. oscitans, but resembles 

it in form. The surface however is flatter, the end margin is straight or 

slightly concave instead of convex, and the lobes are more tapering so as to 
appear triangular ; the colour also is paler. 

I have not detected starch vesicles in this plant, and might have taken it for 
the young state of M. Crux-Melitensis, but its form’ is so similar to that of 
M. oscitans, that the claim of the latter undoubted species to be considered 
distinct would be invalidated if M. pinnatifida should be proved an immature 
state of M. Crux-Melitensis. 
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Length of frond =}, of an inch; breadth at basal lobes 1, ; breadth at 

end lobes =4;; breadth at constriction between the lobes ~3,,.- 
Tab. X. fig. 3. a, 6. fronds with endochrome. 

7. EUASTRUM, Ear. 

Frond simple, compressed, deeply divided into two segments which 

are emarginate at their ends, lobed or sinuated, generally pyramidal 

and furnished with circular inflations. 

The fronds are simple, longer than broad, often oblong, compressed, 

and so deeply constricted that their segments seem only united by a 

narrow chord. The generally pyramidal segments are broadest at 

their bases, and are there in such close apposition for their entire 

breadth as nearly to conceal the notch on each side until the endo- 

chrome has collapsed. They are attenuated towards the ends, which 

in the adult state are almost always more or less emarginate, and 

their sides are more or less lobed or sinuated. The surface is irregular 

with inflated prominences, which also form tubercle-like projections 

along the margins ; their number and situation are, probably, constant 

in the adult fronds of the same species and different in distinct spe- 

cies. A transverse view is (when the segments are separated) the best 

method of ascertaining their number; the terminal lobe has similar 

prominences. 

In Euastrum, Ehrenberg includes Micrasterias, Ag. (not Micra- 

sterias, Ehr.) and Cosmarium, and in this he is followed by Kiitzing in 

his ‘ Phycologia Germanica.’ Meneghini separates Micrasterias from 

Euastrum, but includes the latter in Cosmarium. Euastrum appears 

to me distinct from both, and especially from Cosmarium. 

Euastrum agrees with Micrasterias in having lobes and emarginate 

ends, but the lobes are not incised, nor do they radiate from the 

centre, and the inflated projections will distinguish it not only from 

Micrasterias, but from every other genus in the family. From Cos- 

marium it differs also in the lobed and emarginate segments. 

I have divided this genus into three sections. In the first section 

the fronds are comparatively large, and appear to the naked eye like 

roundish or oblong dots. ‘The segments are distinctly lobed; the 

terminal lobe, cuneate and itself emarginate, is partly included in a 

notch between the projections of the lateral lobes, and the sinuses 
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which separate it from them are deep, and directed inwards and 
downwards. 

In the second section the fronds are more minute and scarcely 

visible to the naked eye; the segments are less decidedly lobed, but 

the margin is crenate or sinuated, and the terminal portion unites 

with the basal by a neck-like contraction of the segment, and is there- 

fore never included within a notch; the corners are rounded. The 

outline of a segment has some resemblance to that of a decanter or 

water-bottle. 

The third section contains those species which do not well agree 

with those in the preceding ones. The fronds are extremely minute, 

the segments are generally still less lobed than in the last, and the 

form of the front view is more irregular, and frequently differs in 

having a process or an acute angle at either the corners or the sides 

of the terminal portion. 

Several species have been observed in a conjugated state. 

* Segments of the frond deeply lobed; the terminal lobe cuneate, and 

partly included in a notch formed by the projection of the lateral 
lobes. 

1. E. verrucosum (Ehr.); frond rough with conic granules; the seg- 
ments three-lobed; lobes broadly cuneate with a broad shallow 

notch. 

Euastrum verrucosum, Ehr. Abh. d. Berl, Ak. p. 247 (1833) ; Infus. p. 162. 
t.12.f.5. Ralfs, Annals of Nat. Hist.v. 14. p. 189. t.6. f.3; Trans. 
of Bot. Soc. of Edin. v. 2. p.125.t. 10. lass. Brit. Alg. p. 379. 
Kutz. Phycologia Germanica, p. 135. 

Cosmarium verrucosum, Menegh. Synop. Desmid. in Linnea 1844, p. 222. 

In pools. Cheshunt, Mr. Hassall. Weston Bogs near Southampton ; Rust- 
hall Common and elsewhere near Tunbridge Wells ; Ashdown Forest, Sussex ; 
Hampshire ; and Reigate, Surrey, Mr. Jenner. Penzance and Dolgelley, J. R. 
Near Ambleside, Westmoreland, Mr. Sidebotham. Aberdeenshire and Banft- 
shire, Mr. P. Grant. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. New York, Bailey. 

Frond rather longer than broad, angular; the segments, which slightly 

diverge from each other, are deeply three-lobed ; the lobes are broad, cuneate, 
with a broad shallow notch. Surface of the frond furnished with numerous 

conic granules, which give the margins a dentated appearance, especially the 
more prominent parts: each segment has two circular prominences near the 

base ; on these the granules form two or three concentric circles with a gra- 

nwe in the centre ; the terminal lobe has two similar but smaller prominences. 
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The side view, which is not so broad as the front one, is inflated at the base, 

attenuated upwards into a short neck, and emarginate and slightly dilated at 

the end. A transverse view is oblong, with three inflations at each side and 

a smaller one at each end. The terminal lobe, as seen by an end view, is 

four-lobed. 

Euastrum verrucosum, when once seen, is not liable to be confounded with 

any other species, but may be known by the conic granules giving a dentate 
appearance to the outline. 

Length of frond 53, of an inch; breadth 54,. 

Tab. XI. fig. 2. a. frond with endochrome ; 4. empty frond; e¢. side view ; 

d. end view. 

2. E. oblongum (Grev.); frond smooth, oblong; segments five-lobed ; 
lobes cuneate, emarginate, the terminal one partly included between 

the lateral ones. 

Echinella oblonga, Grev. in Hook. Br. Fl. v. 2. p. 398 (1830). 
Euastrum Pecten, Ehr. Abh. d. Berl. Ak. 1831, p. 82; Infus. p. 162. t. 12. 

f.4. Kitz. Phy. Germ. p. 135. 
Cosmarium sinuosum, Corda, Alm. de Carlsb. 1835, p. 121. t. 2. f. 21. 
Micrasterias sinuata, Bréb. Alg. Fal. p. 55. t. 7. (1835). 
Cosmarium oblongum, Bréb. in Menegh. Synop. Desmid. in Linnea 1840, 

p- 221. 
Eutomia oblonga, Harv. Br. Alg. p. 188 (1841). 
Euastrum oblongum, Ralfs, in Annals of Nat. Hist. v. 14. p. 189. t. 6. f. 4. 

(1844); Trans. Bot. Soc. Edin. v. 2. p. 126. t. 10. Hass. Brit. Fresh- 
water Alg. p. 380. 

Hab. Pools; common. Appin, Capt. Carmichael. Penzance ; Dolgelley 
and Carnarvon, J. R. Warbleton, Henfield, &c., Sussex ; Tunbridge Wells ; 
Reigate, Surrey ; and Weston Bog near Southampton, Mr. Jenner. Brook- 
house Moss, near Congleton, Cheshire, and near Ambleside, Westmoreland, 
Mr. Sidebotham. Aberdeen, Mr. P. Grant and Dr. Dickie. 

Falaise, Brébisson. Germany, Ehrenberg, Kiitzing. New York; Rhode 
Island and Virginia, Bailey. 

Frond comparatively large, appearing to the naked eye like a small dot, 
oblong, three or four times longer than broad ; each segment divided into five 

lobes in a pinnatifid manner. The lateral lobes are broad, cuneate, with a 
broad shallow notch. The terminal lobe is cuneate and its notch linear; the 

corners of all the lobes are rounded. The empty fronds are punctated. 
The transverse view is three times longer than broad, and has three rather 

distant inflations or lobes on each side (the largest in the centre) and one at 

each end. I have not seen the end view myself, but Mr. Jenner finds the 

terminal lobe twice as long as broad, slightly constricted at the middle, its 

ends notched rather than lobed. 

The sporangia are orbicular, and furnished with numerous conical tubercles ; 
they have been met with only near Dolgelley. 

The young fronds are smaller and have the middle lobe entire. 

Length of frond ;4, of an inch; breadth 54,; breadth of end lobe 33;; 

diameter of sporangium ;4+,; length of tubercle -355. 
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Tab. XII. a. mature frond with endochrome; 6. empty frond ; ¢. mature 
frond of small variety ; d. transverse view ; e. transverse view of small variety ; 
f. end view; g. sporangium. 

3. E. crassum (Bréb.); frond smooth; segments three-lobed, sub- 

quadrilateral ; terminal lobe cuneate, partly included in a notch 

formed by the lateral lobes. 

(not Cosm. Pelta, Corda, according to Brébisson) ; Trans. Bot. Soc. of 
Edin. p.126. Hass. Br. Freshwater Alga, p. 380. 

Euastrum crassum, Kiitz. Phycologia Germ. p. 135 (1845). 
Euastrum (No. 5), Bailey, dmer. Bacil. t. 1. f. 26. 

8. Smaller, sides more concave. 

Hab. Pools; common. Dolgelley, Penzance, J. R. Weston Bogs near 
Southampton ; Ashdown Forest, Sussex, and Fisher’s Castle, Kent, Mr. Jenner. 
Ambleside, Westmoreland, Mr. Sidebotham. Aberdeen, Mr. P. Grant and 
Dr. Dickie. Ben Muich Dhu and Glen Lin, Aberdeenshire, Dr. Dickie. 

{. Dolgelley, J. R. 

Falaise, Brébisson. United States, Bailey. Germany, Kiitzing. 

Frond comparatively large, visible to the naked eye, about three times 

longer than broad ; of a quadrilateral form, with rounded ends ; terminal lobe 

cuneate, partly included between the ends of the lateral lobes, rounded and 

emarginate, the notch closed ; the segments of the frond are broad, three-lobed, 

or rather each segment has a subquadrate base and a terminal lobe. The 
basal portion is not attenuated, and each lateral margin has a broad shallow 

sinus, in which there is frequently a slight intermediate rounded projection. 
The transverse view is two or three times longer than broad, with three 

lobes on each side and one at each end. 

The empty frond is punctated. 

The var. 3, regarded by Brébisson as a distinct species, is smaller, the seg- 
ments have more concave sides, their base is more inflated, and the angles 

which include the terminal lobe are more elongated. 
The E. cornutum, Kitz., differs in having the outer angles of the lateral 

lobes elongated into processes. 
Length of frond from ,3, to ;4; of an inch; breadth from 54, to 345; 

breadth of end lobe =4,. 
Tab. XI. fig. 3. a. frond with endochrome ; 6. empty frond; ce. transverse 

view ; d. end view; e. frond of 3; f. end view. 

*& Segments sinuated ; terminal lobe exserted and united with the 
basal portion by a distinct neck. 

4. E. pinnaium, ; segments five-lobed ; end lobe exserted, dilated ; 

upper margin of lobes horizontal. 

Dolgelley, rare, J. R. 
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Frond oblong, and rather smaller than that of #. odlongum. Segments 

deeply five-lobed in a pinnatifid manner ; the terminal lobe is exserted, dilated 
and emarginate ; the basal lobes are emarginate and the intermediate ones 
smaller and entire ; the upper margins of all are horizontal. The transverse 

view is oblong, with three lobes or projections on each side and one at each 
end. The empty frond is punctate, and the inflated projections are strongly 
marked. 

Euastrum pinnatum somewhat resembles, but is smaller than 2. oblongum ; 

the terminal lobe joins the others with a distinct neck ; the intermediate lobes 

are always simple and smaller than the basal, and all the sinuses are more 

rounded. There is more difficulty in separating Hwastrum affine ; still, when 

it is compared with £. pinnatum the distinction is easily perceived, for the 

latter is a larger plant, and is also distinctly five-lobed ; but in the former the 

intermediate lobes resemble tubercles, as the sinuses between them and the 

basal ones are much shallower. 

Length of frond =4, of an inch; breadth at basal lobes ,1,; breadth at 188 

middle lobes =4,; breadth at end ,4,; breadth of neck ,,4;- 

Tab. XIII. fig. 1. a. frond with endochrome ; 6. empty frond ; c. side view ; 

d. transverse view; e. end view. 

5. H. humerosumn, ; segments with terminal lobe dilated, emargi- 

nate; neck partly included between the elongated middle lobes, 
which resemble processes; basal lobes emarginate. 

Dolgelley, J. R. New Forest, Hants, Mr. Jenner. 

Frond smooth, two or three times longer than broad ; segments sub-five- 
lobed; the basal lobes are emarginate; the terminal one is dilated, its notch 

linear, and the neck is short and partly imcluded between the elongated pro- 

cesses or tubercles which represent the middle lobes. The transverse view has 
three lobes on each side and one at each end. The empty frond is minutely 

dotted. 
Euastrum humerosum corresponds in size with #. affine, of which I formerly 

considered it a variety, but Mr. Jenner finds that they differ essentiaily m the 

transverse view. The present species is distinguished from all in this section 

by its included neck. 

Length of frond 54, of an inch; breadth of segment at base 345; breadth 

at end 4,3 breadth of neck 541,95; length of projections at side of neck 55. 

Tab. XIII. fig. 2. a. frond with endochrome ; 6. empty frond ; c. transverse 

view. 

6. E. affine (Ralfs) ; segments three-lobed, with intermediate tubercles ; 

lobes emarginate, the end one dilated, its notch linear. 

Euastrum affine, Ralts, Annals of Nat. Hist. v. 14. p. 191. t. 7. f. 3. (1844) ; 
Trans. of Bot. Soc. of Edin. v. 2. p.128. Uass. Brit. Alg. p. 382. 

Dolgelley, J. &. Ambleside, Mr. Sidebotham. Sussex and Hampshire, 
Mr. Jenner. Aberdeenshire, Dr. Dickie and Mr. P. Grant. 

Falaise, France, Brébisson. 
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Frond about three times as long as broad ; segments pyramidal, three-lobed, 

and haviag on each side a tubercle, which replaces the middle lobes ; the end 

lobe is dilated and its notch linear; the basal lobes are emarginate and sud- 

denly contracted beneath the tubercles, which are smaller than in the last 

species, and have their upper margins nearly horizontal, by which it may be 
distinguished from it. The transverse view also has four lobes on each side 

instead of three. The empty frond is punctate. 
Euastrum affine differs from E. pinnatum by its smaller size, by being 

sinuated, not pinnatifid, and by the lobes being less prominent in the trans- 

verse view. In EZ. pinnatum we find the segments distinctly five-lobed, but 
in this and some other species the middle lobes are replaced by tubercles more 

or less developed. 

Length of frond 4, of an inch; breadth at basal lobe ;1;; breadth at 

middle lobes ,4,; breadth of neck ,,,,;; breadth at end 54,. 
Tab. XIII. fig. 3. a. mature frond with endochrome ; 4. empty frond ; 

c. side view; d. end view; e. transverse view. 

7. E. ampullaceum ; segments short, with inflated base, small in- 
termediate tubercles, and a dilated, notched, terminal lobe. 

Euastrum , Hass. Brit. Freshwater Alga, t. 100. f. 11. 

Dolgelley, J. R. Ambleside, Westmoreland, Mr. Sidebotham. Near Tun- 
bridge Wells and near Storrington, Sussex ; and Hampshire, Mr. Jenner. 

Frond smooth, twice as long as broad, rather smaller than Lwastrum affine. 

The base is much-inflated, and is separated from the small intermediate tuber- 
cles by a slight constriction. The terminal lobe is dilated, its outline usually 
more convex than that of the other species, and it tapers more gradually into 

the very short neck, hence it appears more cuneate or fan-shaped ; its notch is 
linear. 

Euastrum ampullaceum may be best recognized by its short segments, m 
which and its broad inflated base it differs from ZL. affine, whilst the distinctly 
dilated terminal lobe separates it from EF. Didelta. 

The empty frond is punctate, and the inflated protuberances on its front 

surface are indistinct. 
Length of frond 51; of an inch; breadth of base =3;; breadth at end +2; ; 

breadth of neck ;,4,5- 
Tab. XIII. fig. 4. a. frond with endochrome ; 4. empty frond ; c. side view ; 

d. transverse view. 

8. E. insigne (Hass.); segments inflated at the base and tapering up- 
wards into a slender neck; end dilated, emarginate; transverse 
view with two distant lobes on each side and one at each end. 

Euastrum insigne, Hass. Brit. Alg. t. 91. f. 2. (1845). 

Dolgelley, J. R. Midhurst, and Fittleworth Common near Petworth ; A 
New Forest, Hants, Mr. Jenner. Ambleside, Mr. Sidebotham. Moss Hage, 
Banffshire (altitude 3000 feet), Mr. P. Grant. 

Frond rather smaller than that of Euastrum Didelta, about three times 

G 
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as long as broad ; each segment is inflated at its base, the sides of which are 

entire, and tapers upwards into a slender neck without lateral tubercles; ter- 
minal lobe dilated, its notch linear and frequently obscured by the inflated 

prominences. The end view is cruciform. 

The transverse view differs from that of every other species, for in them the 

outline is elliptical, or broadest at the centre, but in this plant the sides are 

straight, with a little constriction at the centre and a slight swelling or lobe 
near each extremity ; indeed without the end lobes the form would be nearly 

quadrangular. The empty frond is punctate. 

Mr. Sidebotham has gathered a conjugated specimen of this species near 
Ambleside. 

The inflated base and slender neck, conjoined with its dilated end, are sufhi- 
ciently characteristic. 

To avoid a needless multiplication of synonyms, I have here adopted the 

name under which Mr. Hassall has figured it in his work on the British Fresh- 

water Algze, although in a paper read before the Botanical Society of Edin- 

burgh I had previously called it Huastrum gracile, and had distributed speci- 

mens under that name, from some of which indeed Mr. Hassall obtained his 

knowledge of the species, a circumstance that he has omitted to notice. 

Length of frond ,4, of an inch ; breadth at base 74, ; breadth at end 4, ; 
breadth of neck — 

1422° 

Tab. XIII. fig. 6. a. frond with endochrome ; 6. empty frond; c. side view ; 

d. transverse view; e. end view. 

9. H. Didelta (Turp.); segments with inflated base, intermediate 
tubercles, and notched and scarcely dilated end; transverse view, 

four shallow lobes on each side and one at each end. 

Heterocarpella Didelta, Turp. Mem. p. 295 (1828). 
Cosmarium Didelta, Menegh. Synop. Desmid. in Linnea 1840, p. 219. 
Euastrum Didelta, Ralfs, Ann. of Nat. Hist. v. 14. p. 190 (in part), t. 7. f. 2. 

a, b. (1844) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 127. t. 11. 

Common. Carnarvon, Dolgelley, Penzance, &c., J. R. Near Tunbridge 
Wells; near Battle, Henfield, Midhurst, Sussex ; and Hampshire, Mr. Jenner. 
Westmoreland, Mr. Sidebotham. Aberdeen, Dr. Dickie and Mr. P. Grant. 

Falaise, Brébisson. New York, Bailey. 

Frond comparatively large, about thrice as long as broad; segments pyra- 

midal, inflated at the base, and tapering upwards into the intermediate tuber- 

cles; the neck is broad, and the end slightly dilated, with a terminal linear 

notch. The end view is bilobed, and the transverse one elliptic with four 

slight lobes on each side and one at each end. The empty frond is punctate. 

Euastrum Didelta differs from the preceding species in the slight dilatation 
of the end lobes, and in the end view the two lobes are entire. 

The sporangia, which I have twice found at Dolgelley, are orbicular, and 

have subulate spines. 
Length of frond 51, of an inch; breadth at base =4,; breadth at end +45; 

185 

breadth at constriction ;,;,;; thickness in side view ;4;. 

Sam 



BRITISH DESMIDIE. 85 

Tab. XIV. fig. 1. @. frond with endochrome ; 4. empty frond; c. transverse 
view; @. end view. 

10. EL. ansatum (Ehr.) ; segments inflated at the base, and tapering 
upwards to the notched but not dilated extremity ; transverse view 

cruciform. 

Euastrum ansatum, Ebr. Infus. p. 162. t. 12. f. 6. (1838). 
Euastrum » Bailey, in Amer. Journ. of Science and Arts, v.41. p. 295. 

fal. £27. (1841): 
Euastrum Didelta, Ralfs, Annals of Nat. Hist. v. 14. p. 190 (im part). t. 7. 

f.2. ¢, d, e, f. (1844) ; Trans. of Bot. Soc. of Edinburgh, v.2. p.127.t.11. 
Euastrum binale, Kiitz. Phy. Germ. p. 135 (1845). 

Common. North and South Wales, and Penzance, J. R. Hants, Surrey 
and Sussex, Mr. Jenner. Kerry, Mr. Andrews. Aberdeenshire and Banff- 
shire (altitudes 200-3600 feet), Dr. Dickie and Mr. Grant. Cheshire and 
Westmoreland, Mr. Sidebotham. Near Manchester, Mr. Williamson. Near 
Bristol, Mr. Thwaites. Rochdale, Mr. Coates. 

France, Brébisson. Germany, Ehrenberg and Kiitzing. United States, 
Bailey. 

Frond smaller than that of 2. Didelta, twice as long as broad; the seg- 

ments inflated at the base and tapermg upwards into a neck, which is not 

dilated at the end; the terminal notch is linear. The end view has two cir- 

cular and entire lobes, and the transverse view a single inflation on each side. 

The empty frond is punctate. 

I formerly considered this plant as the young state of H. Didelta, and I am 

not yet fully persuaded that it is distinct ; but as it differs from #. Didelta in 

every view, and Mr. Jenner, whose opinion I highly value, urges their sepa- 
ration, I have raised this form to the rank of a species: whether it is right to 

consider it one, experience must decide. 
Euastrum ansatum is separated from E. circulare by the absence of the five 

tubercles at the base of the segments in the front view ; in respect of the other 
species its form is a sufficient distinction. 

Length of frond ,+, of an inch ; breadth at base 53, ; breadth at end 5,55. 
Tab. XIV. fig. 2. a. frond with endochrome; 4, c. empty fronds; d, side 

view ; e. transverse view; f. end view. 

11. E. circulare (Hass.) ; segments three-lobed, mostly with five basal 

tubercles; four of them usually disposed semicircularly about the 
fifth ; end notched, scarcely dilated. 

a. Segments inflated at the base and attenuated upwards. 
Euastrum circulare, Hass. Brit. Freshwater Algae, p. 383. t. 90. f. 5. (1845). 

6. Segments emarginate at the sides, the basal portion with five 
tubercles. 

Euastrum sinuosum, Lenormand, in herb. (1845). 

y. Segments emarginate at the sides; tubercles smaller, more 

numerous and scattered. 
Gee 
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a. High Beech, Essex, Hassall. Near Aberdeen, Mr. P. Grant. 
6. Dolgelley, J. R. Ambleside, Westmoreland, Mr. Sidebotham. Weston 

Bogs near Southampton, Mr. Jenner. 

y. Ambleside, Westmoreland, M7. Sidebotham. 

6. Falaise, Brébisson. 

As I have seen no authentic specimens, and am not sure whether the number 
and position of the inflated protuberances are constant, I may have united 

under this name more than one species. The variety y. especially differs from 

the other forms in the number and arrangement of the tubercles, but as I have 

seen no specimen of it, and Mr. Jenner only one or two fronds mixed with 

other Desmidiez, which Mr. Sidebotham forwarded from Westmoreland, I 

have no means of deciding where it should be placed. At the same time I am 
unwilling to omit so interesting a form, and as it agrees in outline with the 

variety (3, I have placed it here, in the hope it may be recognized. 

I have gathered near Penzance a single frond, which I suppose may be the 
state figured by Mr. Hassall. The protuberances were distinct on one seg- 

ment, but not on the other. In form it resembled /. ansatum ; the inflations 

on the front surface were its most obvious distinction from that plant; in a 

transverse view I presume it would resemble the other varieties. 
The variety /3. is not uncommon near Dolgelley ; the segments are emarginate 

at their sides and the end lobe is slightly dilated. On the front surface are 

five protuberances, but their arrangement is different from that in Mr. Hassall’s 

figure ; they are also less distinct and sometimes scarcely perceptible. An 
Euastrum, however, gathered at Falaise, for the sight of which I am indebted 
to Dr. Dickie, unites the /3. form with protuberances exactly like those repre- 

sented by Mr. Hassall. 

This variety agrees in some respects with Ewastrum pectinatum and E. gem- 
matum, but has a terminal linear notch, and the end view exhibits two nearly 

quadrate and slightly notched lobes. 

Length of frond of var. 3. 54, of an inch ; breadth at base =1,; breadth of 
325 

neck 5,'55; breadth at end 2:5. 
Length of frond of Falaise specimen 31, of an inch; breadth at base <1, ; 

breadth of neck ;,5;; breadth at end 5,4. 

Tab. XIII. fig. 5. a. frond of 6. with endochrome; 6. empty frond; 
d. transverse view ; ce. empty frond of y. ‘ 

Tab. XIV. fig. 3. a. frond as figured by Hassall in Brit. Alg.; 4. frond of 
the Falaise variety ; c. end view. 

12. EL. pectinatum(Bréb.) ; segments three-lobed; terminal lobe dilated, 
scarcely emarginate ; lateral lobes horizontal, emarginate ; end view 

two-lobed at each end and two lobules on each side. 

8. terminal lobe emarginate at each side. 

Cosmarium pectinatum, Bréb, in Menegh. Synop. Desmid. in Linnea 1840 
p. 222. 

Euastrum gemmatum, Ralfs, Annals of Nat. Hist. vol. 14. p. 191. t. 7. f. 4. 
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(1844) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p.128.t. 11. Hass. Br. 
Alg. p. 382. (not Cosmarium gemmatum, Bréb.). 

Euastrum pectinatum, Bréb. in lit. eum icone (1846). 

Boggy pools; not rare. Dolgelley, Penzance, J. R. Sussex, and Weston 
Bog near Southampton, Mr. Jenner. Brookhouse Moss, near Congleton, 
Cheshire ; and Ambleside, Westmoreland, Mr. Sidebotham. Glen Derry, 
Aberdeenshire, Dr. Dickie. Aberdeen and east of the Hill of Fare, Aberdeen- 
shire; and Moss Hagg, Banffshire, Mr. P. Grant. 

Falaise, France, M. De Brébisson. 

Frond two or three times longer than broad; each segment has a broad 
basal portion, which is somewhat quadrilateral, horizontal, and at each side 

emarginate ; the neck is short and broad ; the terminal lobe is dilated ; the sides 

entire in a. and slightly notched in 3; the terminal notch is obsolete. 

A transverse view is twice as long as broad, with three lobes on each side 

and two at each end. 
The end view shows that the terminal portion has two lobes at each end and 

two lobules on each side, one belonging to each lobe. The empty frond is 

punctate. 

Euastrum pectinatum is a very distinct species, and differs from all the pre- 
ceding in the absence of a terminal notch, in the lobules of the end lobe, and 

in having the ends emarginate in the transverse view. 
I formerly considered this species as the Cosmarium gemmatum of Mene- 

ghini’s Synopsis. I am indebted to M. De Brébisson for the information that 
it is distinct, and also for drawings of both plants. 

Sporangia gathered at Dolgelley are orbicular, with conical tubercles or short 

obtuse spines. 
Length of frond =, of an inch ; breadth at base =1, ; breadth at end +4; ; 

breadth of neck >, ; breadth at constriction 3,5;; diameter of sporangium 

from 73, to z1,. 
Tab. XIV. fig. 5. a. frond with endochrome; 4. empty frond; e. frond of 

var. 3; d. end view; e. transverse view; f. sporangium. 

13. E. gemmatum (Bréb.); segments three-lobed; terminal lobe dilated, 
broadly emarginate ; basal lobes horizontal, emarginate, protube- 

rances minutely granulate. 

Cosmarium gemmatum, Bréb. Menegh. Synop. Desmid. in Linnea 1840, p. 221. 
Euastrum gemmatum, Kitz. Phy. Germ. p. 134 (1845). Bréb. mm lit. cum 

icone. 
Euastrum papulosum, Kitz. Phy. Germ. p. 135 (1845). 

Bogs. Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. Aber- 
deen, Dr. Dickie and Mr. P. Grant. Weston Bogs near Southampton, and 
near Pulborough, Sussex, Mr. Jenner. 

Falaise, De Brébisson. Nordhausen, Prussia, Kiitzing. 

Frond about twice as long as broad; segments three-lobed, the basal ones 

horizontal, emarginate, and their projecting parts granulated. The end lobe 
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is dilated; the neck is short, and about one-third as broad as the base; the 

granulated dilatations of the terminal lobe are inclined upwards, hence the end 

is broadly emarginate. The transyerse view is oblong, with three lobes on each 
side and one at each end. ‘The end view shows that the terminal lobe is eru- 

ciform. 
Euastrum gemmatum is a small but elegant species, the base being quadri- 

lateral, horizontal, and nearly three times as broad as long. It may be known 
from all in this section, except HZ. pectinatum, by the absence of a linear ter- 
minal notch, and from that species it may be distinguished by the smallness 

of the end lobe and the outward direction of its angles, and by the minute 
granulation of the projecting parts. 

M. De Brébisson has kindly furnished me with drawings of Euastrum gem- 
matum, Bréb., and EL. papulosum, Kiitz., the latter of which he reduces to a 

variety of the former in a MS. list of the species of this genus; but I must 
confess that I know not how to make even this distinction between them. 

Length of frond ;1, of an inch ; breadth at base 54, ; breadth at end >345 ; 

breadth of neck 534;- 
Tab. XIV. fig. 4. a. frond with endochrome ; 6. empty frond ; e. side view ; 

d. end view; e. transverse view. 

*k Frond without a distinct terminal lobe, and frequently having a 

process or an acute angle at the corners of the terminal portion. 

14. E. rostratum (Ralfs); frond oblong; ends protuberant, emargi- 

nate and angular, with a horizontal spine on each side. 

Euastrum rostratum, Ralfs, Annals of Nat. Hist. v. 14. p. 192. t. 7. f. 5. 
(1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 129. t. 11. Hass. 

Brit. Alg. p. 383. 

Dolgelley and Penzance, J. R. Sussex, Mr. Jenner. Near Aberdeen, Dr. 
Dickie and Mr. P. Grant. Moss Hagg between Tomantaul and Lochavon 
(alt. 3000 feet), Banffshire, Mr. P. Grant. Near Ambleside, Mr. Sidebotham. 

New York, Bailey. 

Frond very minute, about twice as long as broad; segments obscurely 

three-lobed, or rather having a broad basal portion, which is emarginate at each 
side and connects itself by a broad short neck with the terminal lobe. This 
terminal portion has on each side a horizontal, subacute, beak-like process, and 

is prominent, emarginate and angular. 

Euastrum rostratum, like the species in the preceding section, is contracted 
(though less decidedly) into a neck, and also has emarginate sides; but it 
differs from them in its much smaller size, and especially in the horizontal 

processes of its end lobe. The angular and less prominent ends distinguish it 
from EF. elegans. 

A single sporangium which I gathered at Dolgelley was spinous, like that of 
E.. elegans, but larger. 

Length of frond from z4, to 4, of an inch; breadth from ,,4, to 4. 

Tab. XIV. fig. 6. a, 6. fronds with endochrome. 
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15. H. elegans (Bréb.) ; frond oblong; ends emarginate, pouting and 
rounded. 

a. segments slightly constricted beneath the end lobe, which has 
on each side a short horizontal spine. 

B.inerme; segments sinuated rather than lobed, and without spines. 

Y: Sspinosum; segments sinuated rather than lobed, and having 
two or more spines directed obliquely outwards. 

Cosmarium elegans, Bréb. Menegh. Synop. Desmid. in Linnea 1840, p. 222. 
Huastrum spinosum, Ralfs, Annals of Nat. Hist. v. 14. p. 193. t. 7. f. 6. 

(1844) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 129. t.11. Hass. 
Brit. Algae, p. 384. 

Euastrum elegans, Kiitzing, Phycologia Germanica, p. 135 (1845). 

Common. Dolgelley, Carnarvon, Penzance, &c., J. R. Cheshunt, Mr. 
Hassall. Barmouth, Rev. T. Salwey. Near Southampton; Reigate; fre- 
quent in Sussex, M7. Jenner. Ireland, Mr. Andrews. Hanham near Bristol, 
Mr. Thwaites. Yate near Bristol, Mr. Broome. Cheshire and Westmore- 
land, Mr. Sidebotham. Aberdeenshire and Banffshire (alt. 50—3000 feet), 
Mr. P. Grant. 

Falaise, Brébisson. Germany, Kiitzing. New York, Bailey. 

Frond very minute, and about twice as long as broad; the segments emar- 
ginate at their sides, and the ends protuberant, rounded and emarginate. 

The sporangia are orbicular and spious ; they have been gathered at Yate 
by Mr. Broome, and by myself near Dolgelley. 

Euastrum elegans is a pretty but variable little species ; one state of it closely 
approaches E. rostratum, with which it agrees in being somewhat contracted 
beneath the terminal lobe, and also in its horizontal, though smaller, spines ; 

but all its forms differ from that species by having the prominent ends not 
angular but rounded. 

The variety (3. has no spines and no distinct neck ; the sides are undulated 
rather than lobed, and the ends broadly rounded. 

The variety y. is distinguished by the spines being directed obliquely for- 
wards, and besides those on the terminal portion it has usually one or two at 

the sides; there is no distinct neck, and the end is more protuberant and nar- 

row than in the other forms. The spines of its sporangia are more nume- 
rous and slender than those in the typal form. I have not seen sporangia 
from a sufficient number of stations to decide whether differences in their spines 
indicate different species ; but I believe that the number and shape of the spines 

vary even in the same species. 
Length of frond of a. =4,; to 74; of an inch; breadth ,3,, to ;4,; dia- 

meter of sporangium 52; ; length of spine of sporangium ;,,,. Length of 
A te. 1 ia i 1 . frond of 3. =4,; breadth ,z1,. Length of frond of y. ;4,; breadth ,4, ; 

i : fen, ; 1 diameter of sporangium ,1,; length of spine =,4,. 
Tab. XIV. fig. 7. a, 6, c. fronds of a. with endochrome ; d. sporangium ; 

e. frond of var. 3; f. mature frond of var. y ; g. side view; /. transverse view ; 

7, k. dividing fronds ; /. sporangium. 
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16. E. binale (‘Turp.) ; segments concave or truncate at the end; not 

projecting beyond the acute angles. 

Heterocarpella binalis, Turp. Dict. des Sc. Nat. par Levr. Alt. Veg. f. 14. 
(1820) ; Mém. du Mus. f£.17. Kiitz. Synop. Diat. in Linnea 1833, 
p- 998. Bréb: Alg. Fal. p. 56. t. 7. 

Cosmarium binale, Menegh. Synop. Desmid. in Linnea 1840, p. 221. 
Euastrum binale, Ralfs, Annals of Nat. Hist. v. 14. p. 193. t. 7. £.7. (1844) ; 

Trans. of Bot. Soc. of Edinburgh, v. 2. p. 130. t.11. Hass. Brit. Alg. 
p- 384. 

Penzance and Dolgelley, J. R. Henfield and elsewhere in Sussex ; Hamp- 
shire, and Reigate, Surrey, Mr. Jenner. Hill of Rhoil (alt. 1600 feet), Aber- 
deenshire, Dr. Dickie. Near Aberdeen, Mr. P. Grant. Ambleside, Mr. 
Sidebotham. Near Bristol, Mr. Thwaites. 

Falaise, Brébisson. New York, Professor Bailey. 

Frond very minute, about twice as long as broad; segments inflated at the 
base, either entire or bicrenate at the sides, slightly contracted upwards and 

rather dilated at the end. The terminal notch is broad, and forms a concavity 

between the angles. 

The variety 3. (which may prove a distinct species) differs in its quadrilateral 
form and in its truncate ends, which have a small but distinct notch at the 

centre. The acute angles are slightly prolonged horizontally ; the sides of the 
segments are somewhat crenate, and the frond is rough, with a few scattered 

and very minute granules. 

Euastrum binale is distmguished from the two preceding species by its con- 
cave or truncate ends and its notch, the sides of which do not project beyond 
the lateral spines or angles, 

A solitary conjugated specimen was gathered near Bristol by Mr. Broome, 
but the sporangium was not completely developed. 

Length of frond (Tab. XIV. f.8.¢.) ~g4, of an inch ; breadth =,4,; : length of 
frond (f. 8. d.) =,5; breadth ;,),;: length of frond (f. 8. e.) so'¢5; breadth 

saoz: length (f. 8. f.) =55; breadth =4,- 
Tab. XIV. fig. 8. a, ¢, d, e. fronds with endochrome; 6. empty frond ; 

g. transverse view; A. a specimen conjugating ; f. frond of var. (. 

17. E. cuneatum (Jenner); segments cuneate, not lobed; terminal 

notch not linear. 

Euastrum cuneatum, Jenner, in lit. cum specimine (1846). 

Aberdeenshire, Dr. Dickie. Dolgelley, J. R. Parham Old Park near Stor- 
rington, Sussex, Mr. Jenner. 

The frond is larger than that of any other species in this section, and about 
three times longer than broad; the segments are nearly quadrilateral, broadest 

at the base, and sloping upwards; the ends are truncate, with a short lear 

notch at the centre. The sides are not sinuated, and I have not detected any 

inflated protuberances. 

The frond has so great a resemblance to some states of /’. crasswm, that, 
although its segments are not lobed, I think it may prove to be a yariety of 

v 

a, ae 

——— SS 

——— 
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that species ; for in Dr. Dickie’s specimen I observed a frond, one segment of 
which answered the above description, whilst the other had a distinct, cuneate, 

terminal lobe, as in F. crassum. But as I lost the frond before I was able to 

obtain a satisfactory view of it, and as the form here described is so peculiar, 
and has been noticed in widely separated stations, I have given it the rank of 
a species, awaiting the result of further observations. 

Length of frond 51, of an inch; breadth at base 4, ; breadth of end ,1,. 
208 420°? 

Tab. XXXII. fig. 3. a. frond with endochrome ; 6. transverse view. 

18. E.? sublobatum (Bréb.); segments subquadrate, somewhat con- 

tracted beneath the end; the end margin slightly concave. 

Luastrum ? sublobatum, Brébisson, in lit. eum icone (1846). 

Machynlleth and Dolgelley, North Wales, J. R. Ambleside, Mr. Side- 
botham. 

Falaise, Brébisson. 

Frond twice as long as broad, and rather larger than that of ZF. elegans ; 
the segments nearly quadrate, their sides and end somewhat sinuated, and their 
base slightly inflated. 

Euastrum sublobatum has nearly as good a claim to a place in Cosmarium 

as in this genus. The terminal notch is here replaced by a slight concavity, 
and in their form its segments are not unlike those of Cosmarium quadratum ; 

but their constricted appearance, from the more strongly-marked lateral con- 
cavities, inclines me to retain this species in Lwastrum. 

Length of frond =4, of an inch; breadth at base 51,; breadth at constric- 523 

tion =,,,;; breadth of end ;,4;. 

Tab. XXXII. fig. 4. a. frond with endochrome ; 4. empty frond; ce. trans- 
verse view ; d. end view. 

8. COSMARIUM, Corda. 

Frond simple, constricted in the middle; segments as broad as or 

broader than long, neither sinuated nor notched. 

The fronds are minute, simple, constricted in the middle; the seg- 

ments are generally broader than long and inflato-compressed, but in 

some species orbicular or cylindrical ; they are neither emarginate at 

the end nor lobed at the sides, and have no spines or processes. 

Ehrenberg united plants belonging to this genus with others having 

lobed segments, in order to form his genus Euastrum. Meneghini 

for the most part followed this arrangement, merely changing the 

name to Cosmarium, which had a prior claim, and also adding some 

species taken from Xanthidium. Under Micrasterias, Euastrum, and 

Xanthidium, 1 have given my reasons for differing from such high 
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authorities, and pointed out the characters which distinguish those 

genera from Cosmarium. 

Both Ehrenberg and Meneghini consider the inflato-compressed 

segments essential; but some species with globular or cylindrical 

segments can by no means be separated from the compressed ones. 

Those having cylindrical fronds in some respects show an affinity with 

Penium; but in that genus the constriction is either wanting or ob- 

scure, and the segments are longer than broad. In Cosmarium the 

fronds are never elongated, are always constricted in the middle, and 

the starch vesicles are scattered. 

Tetmemorus differs from this genus in its elongated fronds and 

emarginate extremities. 

The species belonging to Cosmarium may conveniently be divided 

into three sections. 

In the first section the segments are compressed, and in the front 

view, which differs from the lateral one, they are united by a portion 

only of their bases, and thus the constriction forms a linear notch on 

each side. An end view is elliptic. 

The plants belonging to the second section are also compressed, 

and, like those in the preceding, their front view differs from the 

lateral one and has a linear notch on each side. Hach segment how- 

ever has a central inflation, which causes the end view to be more or 

less cruciform. 

In the third section the end view is circular, the front and lateral 

views are alike, and there is no linear notch at the sides, since the 

segments have no constriction at their junction except that which 

necessarily results from their figure. 

* Frond compressed, deeply constricted at the middle ; end view 

elliptical. 

+ Margin of segments entire. 

1. C. quadratum (Ralfs) ; frond smooth, deeply constricted at the 

middle; segments in the front view quadrate, and on each side of 

the base slightly protuberant. 

Cosmarium quadratum, Ralfs, Annals of Nat. Hist. vy. 14. p. 395. t. 11. f. 9. 
(1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p.151. t. 16. Hass. 
Brit. Alg. p. 367. 

Dolgelley, J. R. Rusthall Common near Tunbridge Wells, Mr. Jenner. 
Aberdeenshire, Dr. Dickie and Mr. P. Grant. 

Falaise, Brébisson. 
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Frond minute, constricted in the middle, the constriction forming a linear 

notch on each side. The segments are compressed, and in the front view nearly 
square ; on each side of the base there is a slight protuberance. 

C. quadratum is smaller than C. Cucumis, and its ends are not so rounded ; 

but as these forms so nearly approach each other, it may prove to be merely a 
variety. I have however seen no intermediate state, and have therefore kept 

them distinct. 

M. De Brébisson informs me that at the time I deseribed C. quadratum in 
the ‘ Annals of Natural History,’ he had not only recognized it as distinct, but 
had conferred on it the same specific name. 

Length of frond 54+, of an inch; breadth 54,; breadth at constriction 

from nce 3 to Saas: 

Tab. XV. fig. 1. a. front view; 6. side view; e. empty frond of variety. 

2. C. Cucumis (Corda); frond smooth, deeply constricted at the 

middle; segments as broad as long and rounded at the end; trans- 
verse view broadly elliptic. 

8. segments semiorbicular. 

Cosmarium Cucumis, Corda, Alm. de Carlsb. 1835, p. 121. f. 27. Meneghini, 
Synop. Desmid. in Linnea 1840, p. 220. 

Euastrum integerrimum, Ehr. Infus. p. 163. t. 12. f. 9. (1838), according to 
Meneghini. Kiitzing, Phycologia Germanica, p. 136? 

Pithiscus angulosus, Kitz. Phycol. Germ. p. 129 (1845). 

Midhurst and Fittleworth, Sussex, Mr. Jenner. Dolgelley and Penzance, 
J.R. Near Bristol, Mr. Thwaites. Aberdeen, Dr. Dickie. Banffshire, 
Mr. P. Grant. Ambleside, Mr. Sidebotham. 

Germany, Corda, Ehrenberg, Kiitzing. Falaise, Brébisson. United States, 
Bailey. 

Frond minute, about twice as long as broad, compressed, quite smooth, 

constricted at the middle, the constriction forming a linear notch on each side. 

In a. the sides are nearly straight, except near the ends, which are rounded ; 

but in #. the sides also are rounded. 

C. Cucumis is smaller than C. Ralfsii; its frond is not so orbicular, and 
the transverse view is different. 

Length of frond from 53, to =4, of an inch; breadth from 54, to =4,; 
breadth at constriction from ;,4,5 to a5: 

Tab. XV. fig. 2. a. front view ; 6. empty frond of var. 3; c. transverse view. 

3. C. Ralfsii (Bréb.); frond orbicular, smooth, deeply constricted at 
the middle; transverse view fusiform. 

Cosmarium Cucumis, Ralfs, in Annals of Nat. Hist. v. 14. p. 395. t. 11. f. 8. 
(1844) ; Trans. of Bot. Soc. of Edinburgh, v.2. p. 151. t. 16. Jenner, 
Flora of Tunbridge Wells, p. 196. Hass. Brit. Alge, p. 366. (Not of 
Corda according to Brébisson.) 

Cosmarium Ralfsii, Brébisson in lit. (cum icone) (1846). 

Dolgelley, J. R. Bogs at Fisher’s Castle near Tunbridge Wells; Fittle- 
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worth near Petworth, Sussex ; Hampshire, &c., Mr. Jenner. Hill of Rhoil 

(alt. 1600 feet), Glen Derry, Aberdeenshire, Dr. Dickie. Near Aberdeen, Mr. 

P. Grant. 

Falaise, Brébisson. 

Frond large, disciform, quite smooth, deeply constricted at the middle, the _ 
constriction forming a linear notch on each side. The segments are semi- 
orbicular, quite entire, and not punctate. 

The endochrome is usually somewhat radiate, and the vesicles are small. 
The transverse view is elliptico-lanceolate or fusiform. 
This species I formerly considered to be the Huastrum integerrimum, Ehr., 

but M. De Brébisson has convinced me of my mistake. It is a larger plant 
than that figured by Ehrenberg, and more perfectly orbicular. It differs from 
C. Cucumis by its larger size and disciform appearance. 

Length of frond from 4, to 54, of an inch; breadth from 54, to 54,; 
breadth at constriction from 5,55 to z,45- 

Tab. XV. fig. 3. a. frond with endochrome ; 6. transverse view. 

4. C. pyramidatum (Bréb.); frond oval with flattened ends, deeply 
constricted in the middle; segments punctate, entire. 

Cosmarium ovale, Ralfs, in Annals of Nat. Hist. v. 14. p. 394 (in part), t. 11. 
f. 7. a, 6, ec. (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 150 (in 
part) ; Jenner, Flora of Tunbridge Wells, p. 196. 

Cosmarium pyramidatum, Brébisson in lit. (cum icone) (1846). 

Probably common. Dolgelley and Penzance, J. R. Barmouth, Rev. T. 
Salwey. Near Tunbridge Wells ; Midhurst ; Henfield, &c., Sussex ; Reigate, 
Surrey, Mr. Jenner. Near Congleton, Cheshire, and near Ambleside, West- 
moreland, Mr. Sidebotham. Kerry, Mr. Andrews. Hill of Rhoil (alt. 1600 
feet), Dr. Dickie. Near Aberdeen, Mr. P. Grant. Near Manchester, Mr. 
Williamson. 

Falaise, Brébisson. 

Frond about twice as long as broad, varying much in size, subelliptic, with 
flattened ends, deeply constricted at the middle, the constriction forming a 

linear notch on each side. 
The empty frond is punctate and entire at the margin. Transverse view 

broadly elliptic. 
The sporangia which I have occasionally met with at Dolgelley are orbicular 

and tuberculated. 
From Cosmarium Cucumis and C. Ralfsii this species may be known by its 

puncta and depressed ends. From C. ovale, with which I formerly united it, 

it differs in its entire margin and truncated ends. In form the segments ap- 
proach those of C. Botrytis, but are not granulate. 

Length of frond from ;4, to 34; of an inch; breadth from 7}, to sty; 
breadth at constriction from 5455 to z's: 

Tab. XV. fig. 4. a, d. fronds with endochrome ; 4. empty frond ; ¢, e. lateral 

views ; /. transverse view. 
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5. C. tinctum ——; frond smooth, constriction producing a linear 
notch on each side; segments elliptic; integument reddish; spo- 
rangium naked, subquadrate, conjugating fronds persistent. 

Penzance and Dolgelley, J. R. Ashdown Forest and Cross-in-hand, Sussex, 
Mr. Jenner. 

Frond very minute, smooth, smaller than that of Cosmarium bioculatum, 

deeply constricted at the middle, the constriction causing a linear notch on each 

side ; segments elliptic, twice as broad as long, entire. The empty frond is 
tinged faint red or straw-colour. 

The sporangium is large in proportion to the fronds, and quadrate, with an 

empty segment of the fronds permanently attached to each corner. Some- 

times the fronds couple in a crossed position, when the sporangium appears 
variously twisted or distorted. 

I overlooked this species until I gathered its sporangia near Penzance ; and 
indeed in the growing state it is difficult to distinguish it from Cosmarium 

bioculatum ; but it is rather smaller, the notches formed by the constriction 

are less gaping, and the empty fronds are slightly coloured. The sporangium 

however differs not only from that of C. déoculatum, but from all that I have 
seen. 

Length of frond 4; of an inch ; breadth =; ; length of sporangium 51,5. 
Tab. XXXII. fig. 7. a. front view of frond; 4. empty frond ; c. side view ; 

d. transyerse view; e, f. conjugating fronds; g, /, 7. sporangia. 

6. C. bioculatum (Bréb.); frond smooth, constriction producing a 
gaping notch on each side; segments subelliptic, entire; sporan- 
gium orbicular, spinous. 

' Heterocarpella bioculata, Brébisson, Alg. Fal. p. 56. t. 7. (1835). 
Cosmarium bioculatum, Brébisson in lit. (eum icone) (1846). 

Probably common. Tunbridge Wells, Henfield, &c., Sussex, Mr. Jenner. 
Dolgelley and Penzance, J. R. Near Bristol, Mr. Thwaites. Near Aberdeen, 
Dr. Dickie and Mr. P. Grant. Ambleside, Westmoreland, M7. Sidebotham. 
Rochdale, Mr. Coates. 

Falaise, Brébisson. United States, Bailey. 

Frond very minute, about as long as broad, deeply constricted at the middle. 

The segments, which are elliptic, are connected by a more distinct isthmus 

than in the allied species, hence there is a wider notch on each side. The 
endochrome is usually more dense in the centre of each segment. The empty 
frond is not punctate. 

The sporangium is orbicular and minute and has conical spines. 

Cosmarium bioculatum differs from C. Phaseolus, Bréb. in its smaller size 

and more elliptic segments, which are not in apposition. 

Length of frond =, of an inch; breadth of segment ,4,; breadth at 
constriction =>. 

Tab. XV. fig. 5. a, 5. front view of fronds; ¢. empty frond; d. transverse 
view ; e, f. sporangia. 
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7. C. granatum (Bréb.) ; constriction of frond forming a linear notch 

on each side; segments compressed, smooth, truncato-triangular. 

Cosmarium granatum, Brébisson in lit. eum icone (1846). 

Dolgelley and Penzance, very rare, J. R. Bristol, Mr. Thwaites. 

Falaise, Brébisson. 

Frond rather larger than those of Cosmarium bioculatum and C. Meneghinii, 
twice as long as broad, deeply constricted at the middle, the constriction 

forming a linear notch on each side; the segments are quite smooth and 

entire and slope off rapidly from near the base, so that they would be trian- 

gular if the end were not truncate. 
Not only were the few fronds that I have seen of this species of a larger 

size than a figure sent me by M. De Brébisson would indicate, but their 

segments tapered more rapidly. I have seen neither the transverse nor the 
end view. 

This plant may be identical with Cosmarium Papilio, Meneghini. 
Length of frond ,,4; of an inch; breadth of segment at the base yg55 3 

1234 

breadth of segment at the end =,,; breadth of frond at constriction ,,44- 

Tab. XXXII. fig. 6. a. mature frond; 4. empty frond. 

tt Margin of segments crenate; surface not granulate. 

8. C. Meneghiniit (Bréb.); frond smooth, deeply constricted at the 

middle; segments subquadrate, sides and end bicrenate. 

Cosmarium bioculatum, Menegh. Consp. Alg. Eug. p.18 (1837) ; Synop. 
Desmid. in Linnea 1840, p. 220 (not Heterocarpella bioculata, Bréb.). 

Euastrum bioculatum, Kiitzing, Phycologia Germ. p. 136 (1845). 
Cosmarium Meneghinii, Brébisson in lit. (cum icone) (1846). 

Ambleside, Westmoreland, Mr. Sidebotham. Hadlow Down near May- 
field; Henfield; West Chiltington near Pulborough, Sussex ; Hants, Kent, 
and Surrey, Mr. Jenner. Dolgelley, J. R. 

Falaise, Brébisson. Italy, Meneghini. Germany, Kiitzing. United States, 
Bailey. 

The frond is exceedingly minute, quite smooth, and constricted at the 

middle, the constriction causing a linear notch on each side. The segments 

are nearly quadrate and the sides and end are bicrenate. The transverse view 
is elliptic. 

Length of frond from =4, to 4, of an inch; breadth from ;,); to 54} 
breadth at constriction from 55, to 3,45. 

5555 

Tab. XV. fig. 6. a. front view; 6. empty frond; ec. transverse view. 

9. C. crenatum (Ralfs); frond punctate, deeply constricted at the 
middle ; segments crenate at the margin and flattened at the end; 

spines of sporangia very short. 

Cosmarium crenatum, Ralfs, in Annals of Nat. Hist. v. 14. p. 394. t. 11. 
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f. 6. (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 151. t. 16. 
Jenner, Flora of Tunbridge Wells, p. 196. Hassall, Brit. Alg. p. 365. 

Common. Weston Bogs near Southampton, and several stations in Sussex, 
Mr. Jenner. Dolgelley; Penzance, &c., J. R. Hanham near Bristol, with 
sporangia, Mr. Thwaites. Yate near Bristol, Mr. Broome. Kerry, Mr. 
Andrews. Near Manchester; and near Ambleside, Mr. Sidebotham. Craig- 
endanoch (alt. 1436 feet), Aberdeenshire, Dr. Dickie. Hill of Fare (alt. 450 
feet), and near Aberdeen, and in Banffshire, Mr. P. Grant. 

Falaise, Brébisson. 

Frond smaller than that of Cosmarium margaritiferum, twice as long as 
broad, deeply constricted at the middle, the constriction causing a linear notch 
on each side. Segments compressed, flattened at the end and crenate at the 

margin, the surface punctate and even. The end view is elliptic. 
The sporangia, which have been gathered abundantly at Bristol by Mr. 

Thwaites, are orbicular and spinous. The spines, which are very short, and in 

fact not longer than broad, are divided at the apex and swollen at the base. 

The depressed ends distinguish this species from the next. 
Length of frond +; of an inch; breadth at constriction ;,';;; breadth 

of segment 2, ; diameter of sporangium ,4, ; length of its tubercles 3555- 
Tab. XV. fig. 7. a. mature frond; 4. empty frond ; ¢c. sporangium. 

10. C. undulatum (Corda) ; frond deeply constricted at the middle ; 

segments semiorbicular, crenate at the margin; sporangia with 
elongated spines. 

Cosmarium undulatum, Corda, in Almanach de Carlsbad }839, p. 243. t. 5. 

£. 26. 

Near Ambleside, Mr. Sidebotham. Stapleton near Bristol, Mr. Thwaites. 
Dolgelley, J. R. Henfield, &c., Sussex, Mr. Jenner. 

Carlsbad, Corda. 

Frond compressed, rather larger than that of Cosmarium crenatum, deeply 

constricted at the middle, the constriction forming a linear notch on each 

side. The segments are broader than long, crenate or undulate at the margin, 

the ends rounded. The crenatures are caused by ridges, which are best seen 

in an end view of the empty frond. The transverse view is elliptic. 

Mr. Thwaites has gathered the sporangia near Bristol. They are orbi- 
cular, and their spines, which are divided at the apex and swollen at the base, 
are elongated, and in this respect differ from the last species. 

It is not unlikely that some of the habitats given under Cosmarium crenatum 
may belong to this species, since I had confounded these plants until Mr. 
Thwaites’s discovery of the different sporangia. 

Length of frond z+, of an inch; breadth of segment ;7;; diameter of 
sporangium ;4,; length of the spines of the sporangium 3;';5- 

Tab. XV. fig. 8. a, 6, d. front views; c. empty frond; e. transverse view ; 

/. sporangium. 
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ttt Frond with pearly granules which give a denticulate appearance 

to the margin. 

11. C.tetraophthalmum (Kutz.); frond deeply constricted at the mid- 
dle; segments semiorbicular, rough with pearly granules which 
give a crenate appearance to the margin. 

Heterocarpella tetrophthalma, Kitzing, Synop. Diatom. in Linnea 1833, 
p- 597. 1.87. Brébisson, Alg. Fal. p. 56. t. 7. 

Cosmarium ovale, Jenner, Fl. of Tunbridge Wells, p. 196 (1845). 
Euastrum tetrophthalmum, Kitz. Phy. Germ. p. 136 (1845). 
Cosmarium tetraophthalmum, Brébisson in lit. (1846); not of Meneghini 

according to Brébisson. 

Probably common. Penzance; Dolgelley; and near Carmarthen, J. R. 
Sussex; Hants; and Surrey, Mr. Jenner. Near Bristol, Mr. Thwaites. Near 
Ambleside, Westmoreland, Mr. Sidebotham. Aberdeen, Mr. P. Grant. 

Germany, Kiitzing. Falaise, Brébisson. 

Frond compressed, longer than broad, larger than that of Cosmarium 
margaritiferum, and deeply constricted at the middle, thus acquiring a linear 
notch on each side. The segments are semiorbicular, or more usually two- 

thirds of a circle. The pearly granules, by their roundness, produce at the 
margin a crenate rather than a dentate appearance. The transverse view is 
broadly elliptic. 

Cosmarium tetraophthalmum may be distinguished from C. Ralfsit and C, 
pyramidatum by its dentated margin, and from C. ovale by its differently- 
shaped frond and its scattered granules. The pearly granules are, in their 
form, unlike those of C. Brebissonii. It is a larger plant than C. margariti- 
Serum, and has also a more rounded margin. 

Its sporangia have been gathered by Mr. Thwaites; they are large and 
their spies finally branched. 

Length of frond ,1, of an inch; breadth of segment 54; ; thickness in side 
view z},; diameter of sporangium z4, ; length of spines of sporangium 51,5. 

Tab. XVII. fig. 11. a. front view of mature frond; 6. empty frond ; 

c. transverse view. Tab. XXXIII. fig. 8. sporangium with empty fronds 
attached. 

12. C. ovale (Ralfs) ; frond elliptic, deeply constricted at the middle ; 
segments with a marginal band of pearly granules, the disc punctate. 

Euastrum, No. 6, Bailey, Amer. Bacil. in Amer. Journ. of Science and Arts, 
v.41. p.. 290. 1..25. 

Cosmarium ovale, Ralfs, in Annals of Nat. Hist. v. 14. p. 394. t. 11. f. 7. 
d, e. (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 15. t. 16. 
Hassall, Brit. Alg@, p. 366. 

Euastrum carinatum, Ehr. (Professor Bailey in lit. 1846). 

Weston Bogs near Southampton, Mr. Jenner. Ambleside, Westmoreland, 
Mr. Sidebotham. 

West Point, New York, Bailey. Falaise, Brébisson. 
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Frond large, oval, twice as long as broad, deeply constricted at the middle ; 
the apposition of the segments for their entire breadth renders the notch on 
each side linear; the pearly granules are large and confined to the margin, 

where they form three to six series, the largest and central row producing 

a dentate appearance ; the rest of the frond is merely punctate. 
The endochrome of each segment is often longitudinally divided by a pale 

line. The transverse view is anptie! 
Cosmarium ovale is one of the largest species in the genus ; its oval form 

and its dise devoid Z granules adipic characterise it. 
Length of frond 4, of an inch; breadth of segment 31,; breadth of con- 

necting portion =1,. 

Tab. XV. fig. 9. a. front view of empty frond; 4. side view. 

13. C. Botrytis (Bory) ; frond granulate, deeply constricted ; seg- 
ments, in the front view, truncato-triangular ; end view elliptic. 

Heterocarpella Botrytis, Bory, Dict. Class. t. 8 (1825). 
Cosmarium deltoides, Corda, Alm. de Carlsh. 1835. p. 120. f. 18. 
Euastrum Botrytis, Ehr. Infus. p. 163 (1838). Kaitz. Phy. Germ. p. 136. 
Euastrum angulosum, Ehr. Infus. t. 10. f. 8 (1858). 
Cosmarium Botrytis, Meneghini, Synop. Desm. in Linnea 1840, p. 220. 

Ralfs, in Annals of Nat. Hist. v.14. p. 393. t. 11. f.5; Trans. of Bot. 
Soc. of Edinburgh, v. 2. p. 15. t. 16. Hassall, Brit. Alg. p. 363. 

Dolgelley and Penzance, J. R. Bristol, Mr. Thwaites. Bexhill, &c., 
Sussex, M7. Jenner. Manchester; and Ambleside, M7. Sidebotham. Essex, 
Mr. Hassall. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Banffshire, 
Mr. P. Grant. 

Germany, Ehrenberg. Falaise, Brébisson. 

Frond compressed, more or less rough with pearly granules, which give a 
denticulate appearance to the margin, deeply constricted at the middle, the 
constriction forming a linear notch on each side. In the front view the seg- 
ments are broadest at the base and gradually narrower towards the end, which 

is truncated ; hence their figure is somewhat angular. The transverse view is 
elliptic. 

The pearly granules are sometimes very evident, sometimes obscure, but 
they can always be detected at the margin by the higher powers of the mi- 

croscope. 
Mr. Thwaites has gathered a single sporangium near Bristol ; it was orbi- 

cular, its spines elongated and slightly divided at the apex. 
Cosmarium Botrytis may be known from C. margaritiferum by its truncate 

ends ; and from C. pyramidatum by its more triangular segments and denti- 

culate margins. 
Length of frond from 4, to z4, of an inch; breadth at constriction >3,5 

to ~ 55; breadth of segment ,1, to ;1,; diameter of sporangium 54, ; 

length of spines of sporangium 45. 
Tab. XVI. fig. 1. a. mature frond; 6. empty frond ; ec. transverse view ; 

d. sporangium with empty fronds attached. 
H 
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14. C. margaritiferum (Turp.); frond rough with pearly granules, 
which are as broad as long; segments semiorbicular or reniform ; 
end view elliptic. 

a. Segments semiorbicular. 
B. reniformis ; segments reniform. 

Irsinella margaritifera, Turp. Dict. des Sc. Nat. f. 23 (1820) ; Mém. du 
Mus. p. 295. t. 13. f. 19. 

Cymbella reniformis, Ag. Consp. Diatom. p. 10 (1830). Leibl. FZ. 1830, 
p- 315. t. 1. f. 2. Greville, in Hook. Br. Fl. v. 2. p.415. Harvey, 
Brit. Alg. p. 215. 

FHeterocarpella Ursinella, Kitzmg, Synop. Diatom. in Linnea 1833, p. 598. 
Huastrum margaritiferum, Ehr. Abh. der Berl. Ak. 1833, p. 246; Infus. 

p- 163. t. 12. f. 7. Kiuitzing, Phycol. Germ. p. 136. Bailey, Amer. 
Journ. of Science and Arts, v. 41. p. 295. f. 8. 

Micrasterias margaritifera, Brébisson, Alg. Fal. p. 55. t. 7 (1835). 
Cosmarium margaritiferum, Meneghini, Synop. Desmid. in Linnea 1840, 

p- 219. Ralfs, in Annals of Nat. Hist. v. 14. p. 393. t. 11. f. 4; 
Trans. of Bot. Soc. of Edinburgh, v. 2. p. 15. t. 16. 

Verycommon. Dolgelley; Carnarvon; near Carmarthen; Penzance, &c., 
J.R. Barmouth, Rev. T. Salwey. Sussex; Kent; Surrey; and Weston 
Bogs near Southampton, Mr. Jenner. Farnham, Surrey, Mr. Reeves. Herts, 
Mr. Hassall. Near Bristol, Mr. Thwaites and Mr. Broome. Kerry, Mr. 
Andrews. Near Manchester, Mr. Gray. Cheshire and Westmoreland, Mr. 
Sidebotham. Aberdeenshire and Banffshire, Dr. Dickie and Mr. P. Grant. 
Rochdale, Mr. Coates. 

Germany, Leiblein, Ehrenberg and Kiitzing. Falaise, Brébisson. West 
Poimt, New York; and in Mexico, Bailey. 

Frond compressed, deeply constricted at the middle, the constriction causing 
a linear notch on each side. The segments are broader than long, semiorbi- 

cular or reniform, and rough with pearly granules, which are as broad as long, 
and give a dentate appearance to the outline. The transverse view is elliptic. 

The sporangia of this species, which I have gathered at Dolgelley, are or- 

bicular and inclosed in a granulate cell, which is usually somewhat angular. 

Cosmarium margaritiferum varies in size and form. The rough frond 
distinguishes it from C. crenatum and C. undulatum ; its rounded ends from 

C. Botrytis; its smaller size and shorter granules from C. Brebissonii, and its 
less angular shape from C. conspersum. 

Length of frond from <3, to 34, of an inch; breadth from 51, to 74; ; 
diameter of sporangium =1, ; length of spines of the sporangium 5,45, ; length 

of swollen base of spine zg45- 
Tab. XVI. fig. 2. a. var. 6; 6. empty frond of a; c. transverse view ; 

d. sporangium with empty segments of conjugated fronds. Tab. XXXIII. 
fig. 3. a, 6. mature sporangia. 

15. C. Brebissonii (Menegh.); frond rough with conic spines or 
granules; segments semiorbicular; end view elliptic. 

Cosmarium Brebissonii, Meneghini, Synop. Desmid. in Linnea 1840, p. 219. 
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Piltdown Common; Midhurst; Ashdown Forest, near Tunbridge Wells, 
&c.; Hampshire; Sussex; Reigate, Surrey, Mr. Jenner. Dolgelley, J. R. 

Falaise, Brébisson. 

Frond compressed, larger than that of Cosmarium margaritiferum, deeply 
constricted at the middle, the constriction producing a linear notch on each 

side. Segments rather broader than long, semiorbicular, rough with pearly 

granules or spines, which are longer than broad. The transverse view is 

elliptic. 
Iam not sure that this form is sufficiently distinct from Cosmarium mar- 

garitiferum, as the specific difference chiefly depends on the elongated pearly 
granules, a character which I fear is inconstant. 

Our specimens do not agree exactly with a drawing sent me by M. De Bré- 
bisson ; but in specimens received from him the spines are less crowded than 
in his figure. He informs me that ‘ Le Cos. Brebissonii est plus globuleux 
que le C. margaritiferum, et hérissé de papilles inégales plutét que de tu- 
bercules*.”’ 

Length of frond ,1, of an inch; breadth of segment ;3,; length of mar- 
ginal spine 445. 

Tab. XVI. fig. 3. a. empty frond; 4. side view. 

16. C. conspersum ; frond rough with depressed granules; seg- 
ments quadrilateral; end view elliptic. 

Dolgelley, J. R. Henfield, Mr. Jenner. 

Frond compressed, larger than that of Cosmarium margaritiferum and 

having at the middle a deep constriction, which makes a linear notch on each 
side; segments rather broader than long, quadrilateral, rough with pearly 
granules, which give a dentate appearance to the outline. The transverse 
view is elliptic. 

Cosmarium conspersum differs from C. margaritiferum and C. Brebissonii 
in its quadrilateral figure and in having its granules (which are more depressed 
than those of C, Brebissonii) arranged in lines. In the front view its form 
is not unlike some states of C. diretum; but in that species the granules are 

smaller, and the end margin is more prominent and generally flattened at the 
centre. 

I formerly considered this plant to be the C. Brebissonii, with Meneghini’s 
description of which it certainly agrees better than a specimen so named which 
has been sent me by M. De eeaneean 

Length of frond 54, of an inch; breadth at constriction 54, ; breadth of 
segment 54, 

Tab. XVI. fig. 4. a. empty frond; 4. transverse view. 

* T add Meneghini’s characters of the two species :— 
* C. margaritiferum, cellulis e dorso ellipticis, e latere semiorbicularibus, su- 

perficie granulato-margaritifera.”’ 
** C. Brebissonii, cellulis e dorso elongato-ellipticis, e latere introrsum curvatis, 

formam trapezii pre se ferentibus, superficie granulato-margaritacea,”’ 
H 2 
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17. C. amenum (Bréb.); frond twice as long as broad, with parallel 
sides and rounded ends, deeply constricted at the middle, rough 
with pearly granules. 

Cosmarium amenum, Brébisson, in lit. cum icone (1846). 

Ambleside, Westmoreland, Mr. Sidebotham. Dolgelley, J. R. 

Falaise, Brébisson. 

Frond smaller than that of Cosmarium margaritiferum, twice as long as broad, 
deeply constricted at the middle, the constriction causing a lmear notch on 

each side; the sides nearly straight and the ends rounded. Segments cam- 
panulate, rough with crowded, obtuse, papilla-like, pearly granules which give 

a dentate appearance to the margin. The side view is narrower and about 
thrice as long as broad. 

In form, Cosmarium ameenum resembles the cylindrical species rather than 

the compressed ones with which it is here classed; but its smaller size and 
nearly parallel sides will distinguish it from the other species of the latter, 

whilst from the former it may be known, in the front view, by the linear notch 

which the constriction produces on each side. 

Length of frond <4, of an inch; breadth at constriction ~7,,; breadth of 
segment 5=4477: 

Tab. XVII. fig. 3. a. mature frond; 6. empty frond; ec. side view. 

** Constriction, in the front view, forming a linear notch on each side ; 

end view with a lobe or protuberance on each side. 

+ Frond rough with pearly granules. 

18. C. biretum (Bréb.) ; segments compressed, quadrilateral, broadest 
at the end; the end margin convex, slightly truncate at the middle ; 
end view with a lobe on each side. 

Cosmarium biretum, Brébisson, in lit. eum icone (1846). 

Hastings and Bexhill, Sussex, Mz. Jenner. 

Falaise, Brébisson. 

Frond larger than that of any other species in this section, deeply con- 
stricted at the middle, the constriction forming a linear notch on each side. 

The segments are compressed, quadrilateral or somewhat hexagonal, nearly 

twice as broad as long, narrowest at the base and gradually dilated upwards. 

The end margin, which is the longest, is more convex in Sussex than in 
French specimens, and becomes angular from being slightly flattened at the 

middle. 
The empty frond appears punctate rather than granulate. 
An end view is slightly inflated at the middle. The inflation in this and 

the two following species depends upon a central protuberance of the segment, 
similar to that observable in some species of Xanthidium, and in this respect 
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differs from the inflation of Cosmarium ornatum and C. commissurale, in 
which plants it is longitudinal, and extends to or beyond the end margin. 

From all except Cosmarium Broomeii, this species is known by its qua- 
drangular segments, the lateral margins of which are sloped, not rounded. 
From that species it differs in its larger size, more distinct angles, and the 

greater comparative length of the end margin, which is also convex and 
slightly angular, whilst in C. Broomeii it is nearly straight. 

Length of frond 54, of an inch; breadth at constriction -3,, ; breadth of 
Segment =+,. 

Tab. XVI. fig. 5. a. Sussex specimen ; 4. empty frond of French specimen ; 
ce. end view. 

19. C. Broomew (Thwaites); segments compressed, minutely gra- 
nulate, quadrilateral; end view slightly inflated at the middle. 

Cosmarium Broomeii, Thwaites, in lit. cum specim. (1846). 

In brackish water at Shirehampton near Bristol, Mr. Broome and Mr. 
Thwaites. Piltdown, Sussex, M7. Jenner. 

Frond as large as that of Cosmarium margaritiferum, deeply constricted at 
the middle, the constriction forming a linear notch on each side. The seg- 
ments are compressed, minutely granulate, quadrilateral, and twice as broad 
as long; the end margin is straight. 

The end view is twice as long as broad, slightly inflated at the middle and 
broadly rounded at the ends. In the transverse view the inflation is greater, 

and there is a slight constriction between it and the ends. 

Cosmarium Broometi resembles in the front view some states of C. marga- 

ritiferum, but differs in the end one. The inflation does not project at the 

margin in the front view, as in C. ornatum, and the lateral margins are less 
rounded, the pearly eens are also smaller. 

Length a frond =4, of an inch; greatest breadth sto iz; breadth at con- 
striction ;;5; thickness at the inflation in end view least thickness in 

the end view ,,4,;- Diameter of sporangium ;1,. 

Tab. XVI. fig. 6. a. frond with endochrome ; 4. empty frond ; ec. end view; 

d. transverse view. Tab. XXXII. fig. 7. sporangium. 

3303 

20. C. celatum ; frond suborbicular; segments crenate, rough 
with pearly g sraatea ; end view slightly inflated at the middle. 

Near Machynlleth, North Wales, J. R. Tunbridge Wells and Ashdown 

Forest, Sussex, Mr. Jenner. 

Falaise, Brébisson. 

Frond nearly orbicular, scarcely so large as that of Cosmarium margari- 
tiferum, compressed, constricted at the middle, the constriction causing a 
linear notch on each side. The segments are scolloped or broadly crenate : 
each segment has six crenatures, four at the end, one at each side and one at 

each intermediate angle, the lateral ones being the largest, whilst between all the 
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crenatures the margin is somewhat sulcated. The pearly granules are distinct, 
especially on the crenatures, to which they give a dentate appearance. The 
end view is slightly cruciform, and the transverse view still more so. The 
lateral view is constricted at the middle and emarginate at the ends. 

Cosmarium celatum is a very distinct species and requires no comparison 

with any other. 
Length of frond from 51, to <4, of an inch; greatest breadth from >)45 

to 34; breadth at constriction from 5,4,, to z)45- 
Tab. XVII. fig. 1. a. frond with endochrome ; 4. empty frond; ¢. empty 

frond of Sussex specimen; d. dividing frond; e. side view; f. end view; g. 

transverse view. 

21. C. ornatum (Ralfs); segments twice as long as broad, rough with 

pearly granules which give a dentate appearance to the margin ; 

inflation forming a truncate projection at the end; end view cru- 
ciform. 

Cosmarium ornatum, Ralts in Annals of Nat. Hist. v. 14. p. 392. t. 11. f. 3 
(1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 148.t. 16. Jenner, 
Fl. of Tunbridge Wells, p.194. Hassall, Br. Alg. p. 364. 

Cosmarium Sportella, Brébisson, MS. 

Not uncommon. Dolgelley; Barmouth; and Penzance, J. R. Ashdown 
Forest, &c., Sussex, and Weston Bogs near Southampton, Mr. Jenner. Ches- 

‘hunt, Mr. Hassall. Kerry, Mr. Andrews. Ben Muich Dhu (alt. 2800 ft.) ; 
Linn of Dee (1190 ft.) ; Little Craigendall, Braemar, Aberdeenshire, Dr. 
Dickie. Aberdeen, Mr. P. Grant. Ambleside, Westmoreland, Mr. Side- 
botham. 

Falaise, Brébisson. West Point, New York, Bailey. 

The frond is generally smaller than that of Cosmarium margaritiferum and 

deeply constricted at the middle; the constriction forms on each side a linear 
notch, which is nearly closed by the apposition of the segments. The seg- 
ments are compressed, about twice as broad as long, and rough with pearly 

granules which give a dentate «ppearance to the margin. The inflation ex- 

tends beyond the margin in a truncate projection, and in the end view forms 

a rounded lobe on each side, producing a cruciform figure. 

Cosmarium ornatum differs from the other species by its inflation extending 

into a truncate projection beyond the margin. 
The sporangium has been found near Bristol by Mr. Broome, and I have 

gathered it at Penzance. Its spines are elongated, slightly divided at the 

extremity and coat at the base. 
Length of frond 34, of an inch; greatest breadth ,1,; breadth at con- 

striction 5 01 ;; diameter of sporangium 31,; length of spine of spo- 
rangium 5237: 

Tab. XVI. fig. 7. a. front view of mature frond; 6. empty frond; ¢. end 
yiew ; d, transverse view ; ¢. Sporangium, 
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22. C. commissurale (Bréb.) ; segments narrow-reniform, three times 
broader than long, rough with pearly granules; end view with a 
constriction between the central inflation and the extremities. 

Cosmarium commissurale, Brébisson. Meneghini, Synop. Desmid. in Linnea 
1840, p. 220. Brébisson, in lit. cum icone. 

Piltdown Common, Sussex, Mr. Jenner. Near Penzance, J. R. Near 
Bristol, Mr. Thwaites. 

Falaise, Brébisson. 

Frond smaller than that of any other species in this section, broader than 
long, very deeply constricted at the middle. The segments are compressed, 

three times as broad as long, reniform, sometimes inclining to triangular in 

consequence of the projection of the inflation at the margin; they are rough 
with pearly granules which give a dentate appearance to the outline. The 
transverse view is three times longer than broad, with a constriction between 

the central inflation and the rounded ends. 
The sporangia have been gathered very sparingly by Mr. Jenner. They 

are orbicular, with slender, elongated spines, which are slightly divided at the 
apex and dilated at the base. 

The great breadth of the frond compared with its length and the reniform 

segments well distinguish this species. 
Length of frond 54, of an inch; greatest breadth 51, to ,1,; breadth at 

constriction 5;; thickness of central inflation “in end view ;,);, ; diameter 

of sporangium =1,; length of spine of sporangium 5,45. 
Tab. XVI. fig. 8. a. front view of frond; 6. empty frond; c. transverse 

view ; d. sporangium. 

23. C. cristatum ; frond orbicular, deeply constricted at the 
middle, margined by papilla-like pearly granules; end view linear, 

with an inflation at the middle of each side. 

Ambleside, Westmoreland, M7. Sidebotham. 

Frond exactly orbicular, much compressed, deeply constricted at the middle, 
the constriction forming a linear notch on each side; the segments margined 
by a series of obtuse, papilla-like, pearly granules. At the centre of each 
segment is a circular granulate inflation. The end view is nearly linear, with 

truncate ends and an inflation on each side at the middle. 
The above description is founded on Mr. Jenner’s notes and drawings. I 

have not seen this plant, but have no doubt that it is a good species. 
Length of frond z4, of an inch; greatest breadth 51, ; breadth at con- 

striction >;43: 
Tab. XVII. fig. 2. a. front view of mature frond; 4. empty frond ; ¢. end 

view. 
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+t Frond smooth. 

24. C. Phaseolus (Bréb.) ; segments smooth, reniform ; constriction 

forming a linear notch on each side; end view elliptic with a slight 
projection at the middle of each side. 

Cosmarium Phaseolus, Brébisson, in Menegh. Synop. Desmid. in Linnea 
1840, p. 220. Brébisson, in lit. cum icone. 

Dolgelley and Penzance, J. R. 

Falaise, Brébisson. 

Frond larger than that of Cosmarium bioculatum, deeply constricted at the 
middle, the constriction forming a lmear notch on each side; segments twice 
as broad as long, reniform, quite smooth and entire. The end view is elliptic 

and shows on each side a slight conical inflation, resembling that seen in 

Xanthidium fasciculatum. 
The small circular inflation which is present at the centre of each segment 

compels me to associate this with the other inflated species ; but it differs 
from all of them in its smooth fronds, and the slight inflation can be detected 

only by an end view. Cosmarium Phaseolus is far more likely to be mistaken 

for C. bioculatum, and indeed is placed next it by Brébisson ; but it is larger, 

its segments are reniform, not elliptic, and the notches caused by the con- 
striction are not gaping as in that species. 

Length of frond =4, of an inch ; breadth 54, ; breadth at constriction =3,5. 

Tab. XXXII. fig. 5. a. front view; 6. empty frond; c. end view. 

***K Constriction not forming linear notches at the sides ; end view 

circular. 

+ Frond rough with pearly granules which give a denticulate appear- 

ance to the outline. 

25. C. cylindricum (Ralfs) ; segments granulated, subquadrate in the 
front view, broadest at the extremity ; end view circular. 

Cosmarium cylindricum, Ralfs, Annals of Nat. Hist. v. 14. p. 392. t. 11. 
f. 1 (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 148. t. 16. 
Jenner, Fl. of Tunbridge Wells, Supplement, p. 18. Hass. Br. Alg. 
p- 365. 

Wet sides of a cave at Lamorna Cove near Penzance, and wet sides of a 
cliff at Machynlleth, North Wales, J. R. Ashdown Forest ; near Tunbridge 
Wells, and near Battle, Mr. Jenner. 

Frond minute, cylindrical, about twice as long as broad. The subquadrate 

segments are broadest at the extremity, which is truncate, somewhat tapering 

towards the junction, and rough with pearly granules which give a dentate 
appearance to the outline. 

Cosmarium cylindricum may be known from C. Cucurbita by the condition 
of its segments described above. 

Length of frond 4, of an inch; greatest breadth 7,5; breadth at con- 
striction >),4- 

Tab. XVII. fig. 4. a. mature frond; %. empty frond; ¢. end view. 
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26. C. orbiculatum (Ralfs) ; segments spherical, rough with pearly 
granules. 

Cosmarium orbiculatum, Ralfs, Ann. of Nat. Hist. v. 14. p. 392. t. 11. f. 2 
(1844) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 148. t. 16. Hass. Br. 
Alg. p. 364. 

Dolgelley, J. R. Midhurst, Sussex, Mr. Jenner. Ambleside, Westmore- 
land, Mr. Sidebotham. 

Falaise, Brébisson. 

Frond minute, composed of two spherical segments, rough with pearly gra- 
nules, giving a dentate appearance to their outlines, but wanting on the neck- 
like contraction between them. The transverse view has a large central 
opening. 

Cosmarium orbiculatum varies in size ; the larger specimens somewhat re- 

semble the lateral view of Cosmarium margaritiferum ; the front view how- 
ever of that species differs in the shape of the segments and in the presence 
of a linear notch on each side at their junction. The granulated fronds distin- 
guish it from the following species ; its central opening also is much larger. 

Length of frond from 3, to ;4, of an inch; greatest breadth from =4, to 

1; breadth at constriction ,,,,; diameter of sporangium ,4,;; length of 
spine 5,5: 

Tab. XVII. fig. 5. a. mature frond; 6. empty frond; c. transverse view. 
Tab. XXXIII. fig. 9. sporangium. 

+t Frond smooth. 

27. C. moniliforme (Turp.); segments spherical, smooth. 
a. Segments united without the intervention of a neck. 
8. Segments united by a distinct neck. 

Tessarthronia moniliformis, Turp. Dict. des Sc. Nat. t. 7. f.1.? (1820). 
Tessarthra moniliformis, Ehr. Abh. d. Berl. Ak. 1835, p.173; Infus. p. 145. 

t. 102 £520. 

a. Dolgelley; rare; J. R. Charlton Fields near Manchester, Mr. Side- 
botham. Ashdown Forest ; Fittleworth ; and Rackham Bogs near Pulborough, 
Sussex, M7. Jenner. 

f. Penzance. 

Germany, Ehrenberg. 

The frond is small and quite smooth. In a. each segment is a perfect globe, 
having a very small opening through which it connects with its fellow. Their 
appearance is one of mere juxtaposition, and their junction can only be ascer- 

tained and the opening seen in a transverse view. This state is lable to be 
mistaken for a not uncommon plant with two globular cells, which I consider 
to belong properly to the Palmelleze, and to be the Scenedesmus moniliformis 

of Kiitzing’s ‘ Phycologia Germanica’ and Brébisson’s ‘ Alg. Fal.,’ as also the 
Trochiscia moniliformis of Meneghini’s ‘Synopsis Desmidiearum.’ The resem- 
blance indeed is at times so complete that I have occasionally been puzzled to 
distinguish them ; but in specimens of the latter some individuals may gene- 
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rally be perceived which have a slight interval between the globes, whilst its 
solitary globes are filled with endochrome. In Cosmarium moniliforme, as 
the globes are united they are in close contact, and when separated their con- 

tents escape at the orifice. 
Both Kiitzing and Meneghini refer to the Tessarthra moniliformis as iden- 

tical with the plant described by them under the names mentioned above, but 
I have no hesitation in considering that it is the present plant. Ehrenberg’s 
figure, which exhibits a frond dividing and forming two smaller globes between 

the original ones, appears to me decisive of the question. M. De Brébisson 

concurs in this opinion, that the Tessarthra moniliformis, Ehr., is not the 

Trochiscia moniliformis of Meneghini’s ‘ Synopsis.’ 
The var. (5. resembles more nearly the form of Cosmarium orbiculatum, 

from having, like that species, a distinct connecting neck ; but its fronds are 

quite smooth and without granules or puncta. 
Length of frond ,4, of an inch; greatest breadth ,,; breadth at con- 

striction 555: 
Tab. XVII. fig. 6. a. usual state; 6. variety 8; c, d. dividing fronds ; 

e. empty frond; /. transverse view. 

28. C. connatum (Bréb.); segments punctate, each about two-thirds 
of a circle, uniting by their plane surfaces; end view circular. 

Cosmarium connatum, Bréb. in lit. (cum icone) (1846). 

Ambleside, Westmoreland, Mr. Sidebotham. Dolgelley, J. R. 

Falaise, Brébisson. 

This is one of the largest species in the genus. The fronds are nearly twice 
as long as broad, and slightly constricted at the middle. In the front view 
the segments are broader than long ; one-third of the margin is interrupted by 

their broad junction, and the remainder constitutes two-thirds of a circle; a 

distinct border is always present, and often appears striated. 

The empty frond is punctate rather than granulate, and the end view is 
circular. 

With a little attention this species is easily recognized. Its very broad 
junction without lateral incisions distinguishes it from those species which have 

compressed fronds, and its large size and segments broader than long from 

those which have a circular end view. Its aspect in the front view is more 

like that of Staurastrum tumidum, but the latter has more elliptic segments, 

and generally shows one at least of its nipple-lke angles. 

Length of frond ,1, of an inch; greatest breadth ;,,;; breadth at con- 
striction 315: 

Tab. XVII. fig. 10. a. mature frond; 6. empty frond. 

29. C. Cucurbita (Bréb.); frond punctate, slightly constricted at the 

middle and rounded at the ends; transverse view circular. 

Cosmarium Cucurbita, Bréb. in Desm. Alg. No. 1103 (184 ). Ralfs, Annals 
of Nat. Hist. v. 14. p. 395. t. 11. f.10; Trans. of Bot. Soc. of Edinb. 
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vy. 2. p.151.t.16. Jenner, Fl. of Tunbridge Wells, p. 196. Hass. Br. 
Alg. p. 367. 

Closterium clandestinum, Kutz. Phy. Germ. p. 132 (1845). (Kiitzing in lit.) 

Rather common. Dolgelley ; near Lampeter ; and Penzance, J. R. Ash- 

down Forest, Greatham Bogs near Pulborough, Sussex ; and near Southampton, 
Mr. Jenner. Near Bristol, Mr. Thwaites. Near Congleton, Cheshire ; and 
Ambleside, Westmoreland, M7. Sidebotham. Kerry, Mr. Andrews. 

Falaise, Brébisson. Germany, Kiitzing. 

The frond is minute, subcylindrical, twice as long as broad, with a very 

slight constriction at the middle, and rounded at the ends. The transverse 
view is circular, with a large opening. 

Cosmarium Cucurbita agrees in size with C. cylindricum, but is punctate, 
not granulate. The segments differ also in figure from those of that plant, and 
resembling two cupping-glasses with their mouths in contact, are aptly charac- 

terized by the specific name. 
Length of frond ~1, of an inch; greatest breadth =1;;; breadth at con- 

striction ;45: 
Tab. XVII. fig. 7. a. front view of mature frond; 6, c. empty fronds ; 

d. transverse view; e. dividing frond. 

30. C. Thwaitesi ; frond cylindrical, constricted at the middle 
and rounded at the ends; puncta very indistinct. 

Bristol, Mr. Thwaites. Swansea, J. R. 

Frond two to three times longer than broad, larger than that of Cosmarium 
Cucurbita, which in form this species much resembles; sides parallel, the 

middle slightly constricted and the ends broadly rounded. Mr. Jenner finds 
very faint, minute, scattered puncta after the escape of the endochrome. Mr. 

Thwaites’s specimens were very gelatinous, but I was unable to ascertain 
whether each plant had a distinct mucous covering, or was merely imbedded 
in a common matrix. The transverse view appears to me cylindrical, but 
Mr. Jenner finds the segments slightly compressed. 

Cosmarium Thwaitesii differs from C. Cucurbita in its larger size and in- 
distinct puncta; from C. curtum in its differently arranged endochrome ; and 
from C. turgidum and C. attenuatum in its nearly parallel sides. 

Length of frond 51, of an inch; greatest breadth ;3,; breadth at con- 

striction ~4,. 
Tab. XVII. fig. 8. a. fronds surrounded with gelatine; 2. empty frond ; 

c. transverse view. 

31. C. curtum (Bréb.); frond oblong, constricted at the middle and 
rounded at the ends; endochrome in longitudinal fillets. 

Closterium curtum, Brébisson, in Menegh. Synop. Desmid. in Linnea 1840, 
p- 237. Kiitzng, Phycologia Germanica, p. 132. 

Penium curtum, Brébisson, in lit. eum icone (1846). 

Near Bristol, M7. Thwaites. Penzance, J. R. 

Falaise, Brébisson. Germany, Kiitzing. 
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Frond minute, smooth, two to three times longer than broad, slightly con- 

stricted at the middle, attenuated and rounded at the ends. Endochrome in 

three or four longitudinal fillets, which are imterrupted at the suture. End 

view circular, its endochrome with four geminate rays. 

This plant was placed in Penium by M. De Brébisson because its endochrome 
is arranged in fillets, but in every other respect it agrees better with some of 
the preceding species of this genus. It is more obtuse than the usual form of 

Cosmarium attenuatum, but I have occasionally seen specimens of the latter 
so nearly resembling the figure of C. curtum that I have doubted to which 
species they belonged. It is much smaller than C. turgidum, and tapers more 
than C. Cucurbita and C. Thwaitesii. 

Length of frond 4; of an inch; greatest breadth 4,,. 
Tab. XXXII. fig. 9. a. mature frond; 4. empty frond ; c. end view of frond 

with stellate endochrome. 

32. C. attenuatum (Bréb.) ; frond fusiform, three or four times longer 
than broad, slightly constricted at the middle; transverse view 
circular. 

Cosmarium attenuatum, Brébisson, in lit. cum icone (1846). 

Near Bristol, Mr. Thwaites. Swansea, J. R. 

Falaise, Brébisson. 

Frond three or four times longer than broad, tapering, its ends obtuse ; end 
view circular. The empty frond is finely punctate. 

Cosmarium attenuatum is much smaller and more tapering than C. tur- 
gidum, and has less-rounded ends. Its fusiform frond distinguishes it from 
C. Thwaitesii and C. Cucurbita. In general it tapers more than C. curtum, 
but sometimes its ends are more obtuse, and then these species can only be 
distimguished by the different arrangement of their endochromes. 

It is doubtful whether this plant and Cosmarium turgidum ought not to be 
removed to Penium. 

Length of frond from 73, to z+, of an inch; greatest breadth from >; 420 
1 . et 1 1 to zo4:y; breadth at constriction from =; to zy45: 

Tab. XVII. a, 6. fronds in usual state ; c. empty frond ; d. transverse view. 

33. C. turgidum (Bréb.) ; frond oblong, punctate, constricted at the 
middle and rounded at the ends ; transverse view circular. 

Cosmarium turgidum, Brébisson, in lit. cum icone (1846). 

Henfield, Mr. Jenner. Swansea, J. R. 

Falaise, Brébisson. 

Frond large, oblong, turgid, about three times as long as broad, distinetly 

constricted at the middle and broadly rounded at the ends. Empty frond with 

numerous, minute, scattered puncta. 

Cosmarium turgidum differs from the allied species in its much greater size. 
It is comparatively longer and more tapering than C. Cucurbita and C. 
Thwaitesii, and its ends are more rounded than those of C. attenuatum. 
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Length of frond =1, of an inch; greatest breadth 54, ; breadth at con- 

striction },. 

Tab. XXXII. fig. 8. a. mature frond; 4. empty frond ; ¢. transverse view. 

9. XANTHIDIUM, Lar. 

Frond simple, constricted in the middle ; seyments compressed, entire, 

spinous, having a circular projection near the centre, which is 

usually tuberculated. 

In this genus the frond is simple and deeply constricted at the 

middle; its segments are slightly compressed, turgid, entire, either 

reniform, orbicular or angular ; they are furnished with spines, which, 

simple or branched, are either scattered or confined to the margin ; 

in the latter case they are arranged in two rows, one on each side of 

the marginal line. Near the centre of each segment is a remarkable 

circular projection on both surfaces. These projections are usually 

surrounded by a beaded circle of pearly granules or tubercles, which 

are most evident in a lateral or transverse view. 

Xanthidium requires to be distinguished from three genera, viz. 

Staurastrum, Arthrodesmus, and Cosmarium. Its resemblance to Stau- 

rastrum is more apparent than real, and will probably mislead no one 

who has examined a plant belonging to that genus, in which the cells 

are angular irrespective of the processes. In Arthrodesmus each seg- 

ment has only two spines, one on each side, and there are no central 

projections. 
The connection with Cosmarium is far more intimate; in fact the 

sole distinctive character that can be relied upon is the presence of 

spines in this genus. Meneghini indeed still further reduces the 

number and value of the differential marks, by retaining in Xanthi- 

dium merely those species whose spines are scattered over the surface, 

whilst he refers to Cosmarium those in which the spines are confined 

to the margin. I think however that his views cannot be admitted, 

and that we must either retain the genus as formed by Ehrenberg, 

or unite all the species with Cosmarium; for in X. armatum the 

principal spines are marginal, and many specimens, especially in a 

young state, have none other. 

I have followed preceding writers in taking the specific characters 

chiefly from the form and position of the spines; but Mr. Jenner con- 
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siders that the central protuberances will afford better distinctive 

marks of some species. However, I have seen too few examples to 

decide this question. 

One plant (X. octocorne, Ehr.) without central projections, and in 

other respects different from the true species of Xanthidium, I have re- 

tained here, because I am unable to assign it a more proper situation. 

* Spines divided at the apex. 

1. X. armatum (Bréb.) ; segments broadest at the base; spines short, 
stout, terminated by three or more diverging points. 

Cosmarium armatum, Brébisson, Menegh. Synop. Desmid. in Linnea 1840, 
218. 

REN iian frreatann Ralfs, in Annals of Nat. Hist. v. 14. p. 466. t. 12. 
f. 1 (1844), excluding synon.; Trans. of Bot. Soc. of Edinburgh, v. 2. 
p- 154. t.17. Jenner, FV. of Tunbridge Wells, p.194. Hassall, Brit. 
Alg. p. 359. 

Luastrum armatum, Kitzmg, Phy. Germ. p. 137 (1845). 
Xanthidium armatum, Brébisson, in lit. (1846). 

Common. North Wales; near Carmarthen ; and Penzance, J. R. Sussex ; 
Kent ; Weston Bogs near Southampton, and New Forest, Mr. Jenner. Herts, 
Mr. Hassall. Kerry, Mr. Andrews. Ireland, Mr. Moore. Aberdeenshire, 
Mr. P. Grant and Dr. Dickie. Banffshire, Mr. P. Grant. Ambleside, West- 
moreland, Mr. Sidebotham. 

Falaise, Brébisson. Germany, Kiitzing. 

This species forms, at the bottom of shallow pools, cloud-like masses, which 
being detached, immediately rise to the surface. Its fronds, dispersed like 

minute glittering dots through the connecting cloud-like substance, are visible 
to the naked eye. 

Frond comparatively large, deeply constricted, the constriction forming a 

lear notch on each side; segments nearly equal in length and breadth, 

broadest at the base, their ends rounded or truncate ; spines short, stout, divided 

at the apex; of these there are generally six pairs, which are marginal, and 

situated three on each side; a few others usually are scattered on the disc. 

The central protuberances are cylindrical, truncate, and bordered by pearly 

granules which produce a dentate appearance, especially in the end and lateral 

views. The empty frond is minutely punctate. The end view is elliptic. 

I have gathered a single sporangium of Xanthidium armatum at Dolgelley ; 
it was large and orbicular, with depressed tubercles. Having seen but this 
example, I am unable to say whether these tubercles eventually elongate into 
spines. 

Xanthidium Artiscon, Ehr., differs from this species not only in its smaller 

size and its differently-shaped segments, but also in its longer spines, which 
are nearer the ends than those of Y. armatum. 

Length of frond 54, of an inch; breadth =4,; thickness ,1,; breadth at 
constriction 4. 
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Tab. XVIII. a. frond with endochrome ; 8. side view; ¢, d. fronds acquiring 

new segments by division ; e. empty frond; f. transverse view ; y. Sporangium 
with empty segments of the conjugated fronds. 

** Spines subulate. 

2. X. aculeatum (Khr.) ; spines subulate, more or less scattered ; cen- 

tral projections truncate, obscurely dentate. 

Xanthidium aculeatum, Ehr. Abh. d. Berl. Ak. (1833), p. 318 ; Infus. p.147. 
t. 10. f. 23. Meneghini, Synop. Desmid. in Linnea 1840, p. 224. Ralfs, 
in Annals of Nat. Hist. v. 14. p. 467. t. 12. f. 2; Trans. of Bot. Soc. 
of Edinburgh, v. 2. p.155.t. 17. Jenner, Fl. of Tunbridge Wells, p. 194. 
Hassall, Brit. Alg. p. 360. 

Weston Bogs near Southampton ; Ashdown Forest, and Tunbridge Wells, 
Mr. Jenner. Penzance, J. R. Yate near Bristol, Mr. Thwaites. 

Germany, Ehrenberg. 

Frond deeply constricted at the middle, so as to form a linear notch on each 
side ; segments somewhat reniform, twice as broad as long; spines subulate, 
short, marginal and scattered. The central projections, as seen in end or 

lateral views, are cylindrical, truncate, and bordered by pearly granules which 
give a dentate appearance, but less conspicuously than in Xanthidium armatum. 

Xanthidium aculeatum varies in the arrangement and number of its spines. 

The Bristol specimens have a far larger central projection than the other speci- 
mens which I have seen. 

This species is distinguished from all the following by having its spines more 
or less scattered. 

Length of frond, not including spines, from 54, to z+, of an inch ; including 
spines, from 1, to z4,; breadth, not including spines, from 54, to z1,; in- 
cluding spines, from 71, to ;4;; breadth at constriction from =, to 7455- 

Tab. XIX. fig. 1. a, e, g. fronds with endochrome ; 6, empty frond ; ¢, A. side 

views; d, f. end views. 

3. X. Brebissonii ; spines subulate, marginal, geminate ; central 

projection somewhat truncate and margined with pearly granules. 

8. varians; segments broader and more irregular; spines some- 

what irregular and unequal. 

Binatella aculeata, Brébisson, Alg. Fal. p.58. t. 8 (1835). 
Cosmarium aculeatum, Meneghini, Synop. Desmid. in Linnea 1840, p. 218 

(in part). 
Euastrum, No. 11, Bailey, Amer. Bacil. in Amer. Journ. of Science and Arts, 

v.41. t. 1. f. 13 (1841). 
Xanthidium bisenarium, Ehrenberg, Verb. und Einfluss des mikrosk. Lebens 

in Siid- und Nord-Amer. (1843). 
AXanthidium aculeatum, Brébisson, in lit. cum icone (1846). 

a. Piltdown Common, Mr. Jenner. Bristol, Mr. Thwaites. Penzance, J. R. 
{. Piltdown Common, Sussex, Mr. Jenner. Trewellard near Penzance, J. R. 

Falaise, Brébisson. West Point, New York, Bavley. 



114 BRITISH DESMIDIEX. 

Frond deeply constricted at the middle ; segments broader than long ; spines 
marginal. In «. all the spines are geminate and equal, but in (3. they are 
more or less unequal and not so regularly geminate, and occasionally also a few 
are scattered. Mr. Jenner finds, both in the Sussex and the Cornish specimens 

of this variety, a single spine interposed between the two central pairs and the 
lateral ones. This I have also observed, but not invariably. The central pro- 
jections resemble those of Xanthidium aculeatum, but the pearly granules are 

smaller. I believe that every species of Xanthidium except X.? octocorne is 
punctated, but the puncta can be detected only by the highest powers of the 
microscope. 

By Brébisson this species is considered the XY. aculeatum, Ehr., but Ehren- 

berg’s description and figure represent the spines as scattered. According to 
Professor Bailey’s figure in his ‘ American Bacillaria,’ this plant is probably the 
Xanthidium bisenarium, Ehr., but that name is inapplicable to our forms. 
The number of spines seems to be variable. Bailey’s and Ehrenberg’s figures 
have six pairs of spines, Brébisson’s eight, whilst in the Sussex specimens there 
are generally ten, to each segment. 

Length of frond, not including spines, =4, of an inch ; including spines, <4, ; 

breadth, not including spines, ;4,; including spines, 34,; breadth at con- 
striction +4455: 

Length of var. 3, not including spines, 74, ; including spines, z1, ; breadth, 4139 333°? 

not including spines, 45 ; including spines, 54, ; breadth at constriction ,.4;. 
Tab. XIX. fig. 2. a. front view of typal form; 6. dividing frond of var. 6 ; 

c. empty frond; d. end view. 

4, X. fasciculatum (Ehr.) ; segments with 4-6 pairs of subulate, mar- 
ginal spines; central projections minute, conical, not beaded. 

a. Each segment with four pairs of spines. 

Xanthidium fasciculatum, Ehr. Infus. p. 146. t. 10. f. 24. a. (1838). Ralfs, 
in Annals of Nat. Hist. v.14. p. 467. t. 12. f. 3. a, 6, ce, d; Trans. of 
Bot. Soc. of Edinburgh, v. 2. p.154.t.17. Jenner, Fl. of Tunbridge 
Wells, p. 194. 

Cosmarium antilopeum, Brébisson, in Menegh. Synop. Desmid. in Linnea 
1840, p. 218. 

Euastrum, No. 10, Bailey, Amer. Bacil. in Amer. Journ. of Science and Arts, 
v.41. p. 296. t. 1. f. 10 (1841). 

Euastrum fasciculatum, Kiitzing, Phy. Germ. p. 137 (1845). 
Xanthidium polygonum, Hassall, Brit. Freshwater Alg. p. 360, excluding 

synonyms (1845). 
Xanthidium fasciculatum, var. antilopeum, Brébisson, in lit. eum icone (1846). 

B. polygonum ; six pairs of spines to each segment. 

Xanthidium fasciculatum (3. polygonum, Ehr. Infus. t. 10. f. 24. 6. (1838). 
Ralfs, in Annals of Nat. Hist. v.14. t. 12. f. 3. e; Trans. of Bot. Soc. 

of Edinburgh, v. 2. p. 154. 
Xanthidium fasciculatum, Hassall, Brit. Alg. p. 359 (1845). 

a. Common. Dolgelley and Penzance, J. R. Sussex ; and near Southamp- 
ton, Mr. Jenner. Yate near Bristol, Mr. Broome. Kerry, Mr. dadrews. 
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Aberdeenshire, Dr. Dickie and Mr. P. Grant. Cheshire ; and Ambleside, West- 
moreland, Mr. Sidebotham. Rochdale, Mr. Coates. 

(. Penzance and Dolgelley, J. R. 

Germany, Ehrenderg and Kiitzing. Falaise, Brébisson. West Point, New 
York, Bailey. 

Frond smaller than that of Xanthidium aculeatum, deeply constricted at 
the middle; segments twice as broad as long; spmes subulate, slender, ge- 

minate and marginal, in general slightly curved, but occasionally straight. 
Each segment commonly has only four pairs, though sometimes six. The 
central projections are conical, inconspicuous, to be detected only in end and 

lateral views, and even then liable to be overlooked. A mucous covering can 

usually be detected in a, but I am doubtful of its presence in (6. 

The variety 3. Mr. Jenner considers nearer to Yanthidium Brebissonti than 

to X. fasciculatum ; but, in my opinion, it agrees better with this species in 

size, and especially in the shape of the central Lica 
Length of frond, not including spines, from =, to =1, of an inch ; including 

spines, eam six to >t £ ; fees aie not qaeledine ae from zh5 zis to zh; in- 

cluding spines, from 54, to 34; ; breadth at constriction ;=43- 
ene of var. (5, not including spines, ai; Including spines, 54, ; ae 

not including spines, <4, ; including spines, z1,; breadth at constriction 19 Lz 

Tab. XX. fig. 1. a. front view of frond with endochrome; 6. front view of 

frond with mucous covering ; c. empty frond; d. transverse view ; e. lateral 

view. 

Tab. XIX. fig. 4. var. 3. a. front view of frond with endochrome; 6. 

empty frond ; c. lateral view; d. end view. 

5. X. cristatum (Bréb.) ; segments with a solitary spine on each side 
at the base, the other spines geminate. 

Segments reniform ; spines scarcely curved. 

Xanthidium cristatum, Brébisson, in lit. (1846). 

B. uncinatum, Bréb.; segments truncate at the end; spines 
uncinate. 

Xanthidium uncinatum, Brébisson, in lit. cum icone (1846). 
Nanthidium cristatum 3. uncinatum, Brébisson, in lit. (1846). 

a. Not uncommon. Dolgelley and Penzance, J. R. Ambleside, Mr. Side- 
botham. Aberdeen, Mr. P. Grant. Pulborough, Sussex, Mr. Jenner. 

3. Ambleside, Westmoreland, My. Sidebotham. Dolgelley, J. R. 

a. and /3. Falaise, Brébisson. 

Frond smaller than that of XYanthidium fasciculatum, the spines subulate and 

marginal ; each segment has four pairs, and on each side of the base a solitary 
one ; the central elevations, which are less distinctly granulate in a. than in /, 

are scarcely visible in a front view, but in an end one form slight, lateral, 

conical projections, the pearly granules encircling them like a necklace. Ina. 
the segments are subreniform and all their spines nearly straight. The seg- 

ments in 3. are about equal in length and breadth, the ends bemg truncated, 

I 



116 BRITISH DESMIDIE. 

hence they are somewhat trapezoid ; their basal spines are nearly straight, the 
rest are curved. 

This species is sufficiently marked by its solitary basal spines. 
Length of frond, not including spines, 51, of an inch; including spines, 

zi; breadth, not including spines, z1,; including spines, 51, ; breadth at 
constriction +_55: 

Length of frond of var. wncinatum, not including spies, 74, ; including 

spines, ,1,; greatest breadth, not including spines, 54; ; including spines, 74, ; 
breadth at end =, ; breadth at constriction ,,',,. 

Tab. XIX. fig. 3. a. front view of typal form; J. empty frond; ec. end 
view ; d. front view of var. uncinatum; e. empty frond; f. end view. 

6. X.? octocorne (Ehr.) ; segments much compressed, without a cen- 
tral protuberance, trapezoid, each angle terminated by one or two 

spines. 

a. One spine at each angle. 

8. major; larger; two or more spines at each angle. 

Arthrodesmus octocornis, Ehr. Infus. p. 152 (1838). Hassall, Brit. Alg. 
p- 357. Brébisson, in lit. 

Micrasterias octocornis, Meneghini, Synop. Desmid. in Linnea 1840, p. 216. 
Cosmarium palmatum, Brébisson, according to Menegh. in Synop. Desmid. 

(1840). 
Staurastrum’? octocorne, Ralfs, in Annals of Nat. Hist. v.15. p. 159. t. 12. 

f. 3 (1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 145. t. 15. 
Xanthidium octocorne, Ehr. Meteorp. t. 1. f. 22. 
Euastrum octocorne, Kiitzing, Phy. Germ. p. 134 (1845). 

a. Dolgelley and Penzance, J. R. Yate near Bristol, M7. Broome. Amble- 
side, Westmoreland, Mr. Sidebotham. Pulborough, Sussex ; Reigate, Surrey ; 
and Weston Bogs near Southampton, Mr. Jenner. 

(. Dolgelley, J. R. 

a. Germany, Ehrenberg and Kiitzing. Falaise, Brébisson. Worden’s 
Pond, Rhode Island, Bazley. 

Frond minute, deeply constricted at the middle; segments trapezoid, each 
angle terminated by one or more straight spines, the intervals between the 
angles concave. 

The variety 3, which I have gathered mixed with the more common form, 

is usually larger, and its appearance, on account of the geminate spines, differs 

so much from a. that Mr. Jenner regards it as another species ; but I believe 
that no dependence can be placed on the number of spines as a specific 
distinction, for in specimens which I sent to Mr. Jemner, he discovered one 

frond whose lateral spines were single and end ones geminate, and other fronds 

with three spines on each angle of one segment and two on each angle of the 

other ; some again with the lateral spines geminate and the end spines in 
threes. I have, in one instance, seen the spines double on one segment and 

single on the other. ; 

The proper position of this plant is so doubtful, that different observers 

have referred it to widely different genera. Ehrenberg placed it first in dr- 
throdesmus and afterwards in Xanthidium; Brébisson considered it a Cos- 
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marium and more recently an Arthrodesmus ; whilst Meneghini and Kitzing 
unite it with the Micrasterie. It differs from the true species of Yanthidium, 

not only by usually having its spines in a single series, but also by its more 

compressed segments, and by the absence of a central projection ; for which 
reasons Mr. Jenner proposes to make it the type of a new genus, connecting 

as it were Xanthidium with Arthrodesmus or Staurastrum. Since there is 

so much diversity of opinion, I have thought it advisable to keep it in Yan- 

thidium until its proper situation can be determined with greater certainty. 

Length of frond =, of an inch; greatest breadth ~3;,; breadth at con- 
striction =,;- 

Length of frond of var. 3. ~3,, of an inch; greatest breadth 51, ; breadth 
at constriction >34;- 

Tab. XX. fig. 2. a. front view of frond with endochrome ; 6. empty frond ; 

ec. end view; d, e. fronds acquiring new segments by division; /. front view 

of a frond of var. 3. with endochrome ; g. empty frond; A. side view ; ¢. end 
view. 

10. ARTHRODESMUS, Ear. 
Frond simple, compressed, constricted at the middle; segments en- 

tire, with a single spine on each side. 

The fronds are simple, much compressed and deeply constricted at 

the middle; the segments, which are broader than long, have a single 

spine or mucro on each side, but are otherwise smooth and entire. 

The sporangia of one species only have hitherto been observed ; 

they are spinous. 

Where the plants should be placed, to the reception of which I 

have restricted this genus, has been left in much uncertainty. Ehren- 

berg, making no distinction between constricted and binate cells, has 

associated them with others belonging to Scenedesmus to form his 

Arthrodesmus ; Meneghini assigns them to Stauwrastrum, and Kutzing 

to Euastrum. In my papers in the ‘Annals of Natural History,’ I 

followed the arrangement of Meneghini, but at the same time sug- 

gested that these plants should be united with Arthrodesmus octo- 

cornis, Ehr., in a distinct genus, for which Ehrenberg’s name might 

be retained. This suggestion Mr. Hassall has adopted in his ‘ British 

Freshwater Alga’; and it is approved by Brébisson, Mr. Jenner 

however considers that they belong to Staurastrum; and if he is 

correct in his supposition that he has met with one species some spe- 

cimens of which were compressed, whilst others had three angles in 

an end view, the former arrangement ought to be restored. It must 

further be allowed, that in the front view the resemblance to some 

species of Stawrastrum is very close. 
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1. A. convergens (Ehr.); segments elliptic, each having its spines 

curved towards those of the other. 

Arthrodesmus convergens, Ehr. Infus. p. 152. t. 10. f. 18 (1838). Hassall, 
Brit. Algae, p. 357. 

Staurastrum convergens, Meneghini, Synop. Desmid. in Linnea 1840, p. 228. 
Ralfs, in Annals of Nat. Hist. v.15. p. 158. t.12. f.1; Trans. of Bot. 
Soc. of Edinburgh, v. 2. p. 145. t. 15. Brébisson, in lt. 

Euastrum, No. 12, Bailey, in Amer. Journ. of Science and Arts, v. 41. p. 296. 
t. 1. f. 11 (1841). 

Euastrum convergens, Kiitzing, Phy. Germ. p. 136 (1845). 

Dolgelley and Penzance, J. R. Sussex and Kent, Mr. Jenner. Herts, 
Mr. Hassall. Yate near Bristol, Mr. Broome. Aberdeenshire, Dr. Dickie 
and Mr. P. Grant. Kerry, Mr. Andrews. Near Congleton, Cheshire ; and 
Ambleside, Westmoreland, Mr. Sidebotham. Rochdale, Mr. Coates. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. West Point, New 
York, Bailey. 

Frond smooth and deeply constricted at the middle; the transversely 

elliptic segments have on each side a curved spine which converges with the 

similar one of the other segment. 

The frond has a gelatinous covering, which is sometimes distinctly seen, 

sometimes imperceptible. 
Arthrodesmus convergens differs from A. Incus by its larger size and elliptic 

segments. 

Length of frond from z=}, to <4, of an inch; breadth, not including spines, 
598 539 

L 1s i 1 L aL ae icti from 51, to z4,; including spines, from 1, to z3,;; breadth at constriction 

2308" 
Tab. XX. fig. 3. a. frond with endochrome; 6. empty frond; ec. end view ; 

d. frond dividing. 

2. A. Incus (Bréb.); segments with end margin truncate. 

a. Segments externally lunate; spines diverging. 

8. Segments gibbous on each side near the base; spines of the 

one segment parallel to or converging with those of the other. 

Cosmarium Incus, Brébisson (1839), according to Meneghini in Synop. 
Desmid. 

Staurastrum Incus, Meneghini, Synop. Desmid. in Linnea 1840, p. 228. 
Ralfs, in Annals of Nat. Hist. v.15. p. 158. t. 12. f.2; Trans. of Bot. 

Soc. of Edinburgh, v. 2. p. 145. t. 15. 
Euastrum, Bailey, in Amer. Journ. of Science and Arts, v. 41. t. 1. f. 12? 

(1841). 
Euastrum Ne Kiitzing,” Phy. Germ. p. 136 (1845), (according to 

Kutzing in lit. cum icone). 
Arthrodesmus Incus, Hassall, Brit. Freshwater Alge, p. 357 (1845). 

Dolgelley and Penzance, J. R. Weston Bogs near Southampton; and 
several stations in Sussex, Mr. Jenner. Yate near Bristol, Mr. Broome. 
Aberdeenshire, M7. P. Grant and Dr. Dickie. Near Ambleside, Westmore- 
land, Mr. Sidebotham. 

Falaise, Brébisson. Germany, Kiitzing. West Point, New York, Bailey. 
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Frond smooth, minute, deeply constricted at the middle. The fronds are 
truncated at the ends and have a mucro at each angle; a distinct neck at the 
constriction is sometimes present, sometimes wanting. In a. the segments 

are semilunate and the spines usually directed outwards. The variety /3. is 

generally larger than a; its segments are nearly equal in length and breadth, 
and being rather suddenly rounded off at the constriction, present a gibbous- 
like appearance on each side; the spines in (3. are stouter, and those of one 
segment slightly converge with those of the other. This form is considered 
a distinct species by Mr. Jenner, who thinks that its end view is sometimes 

triangular, and that it unites drthrodesmus with Staurastrum. 
The orbicular sporangia have been gathered in Sussex by Mr. Jenner, and 

I have met with them at Dolgelley and Penzance; they have subulate spines 
like those of Staurastrum dejectum, which they resemble, except in their 

smaller size. 
_ This species is variable both in the form of its segments and in the direction 

of its spmes; the ends however are always truncate ; a character which affords 

a good distinction between it and 4. convergens. 
Euastrum Incus of Kiitzing’s ‘Phycologia Germanica’ (Arthrodesmus mi- 

nutus, Bréb. MS.) appears, from a drawing which he sent me, to differ merely 

in the smaller size and in its parallel spines. I fear it is scarcely distinct. 

Arthrodesmus Incus, in the front view, has much the appearance of some 

states of Staurastrum dejectum ; it is nevertheless usually smaller, and its 

ends are more decidedly truncate. 
Length of frond (Tab. XX. fig. 4. a.) =5g of an inch; breadth =;455; 

length of frond (fig. 4. e.) from zg55 to ya's; breadth, not including spines, 
from ;g)55 to z_s5; including spines, trom 5}, to 7oq3 breadth at con- 

striction from =), to z15;; diameter of sporangium, without spines, yg'p5 5 

including spines, ;5. 
Length of frond of var. 3. <4;; breadth, not including spines, 741,53 

including spines, =1,; breadth at constriction 5,7. 
Tab. XX. fig. 4. a, e. fronds with endochrome ; 6. empty frond; c, A. end 

views ; d. frond dividing; 7. fronds conjugating ; 4, J. sporangia ; f. frond of 

var. (3. with endochrome; g. empty frond. 

11. STAURASTRUM, Meyen. 

Frond simple, constricted at the middle ; end view angular, or cir- 

cular with a lobato-radiate margin, or, rarely, compressed with a 

process at each extremity. 

Frond mostly minute, simple, more or less constricted at the 

middle, and thus forming two segments, which are often somewhat 

twisted, generally broader than long, and in many species elongated 

laterally into a process, so that the constriction on each side is a 

roundish or angular sinus; in other respects the front view shows 

the segments quite entire. 
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The end view varies in form: in most of the species it is trian- 

gular or quadrangular, and the angles are either rounded or elongated 

into rays; in some it is circular with five or more processes forming 

marginal rays; in a few species it is compressed and the extremities 

terminate by a process. 

Ehrenberg in his great work has distributed the plants, which I 

shall here describe, among different genera according to the number 

of angles or processes seen in anend view. Thus he refers those with 

three angles to Desmidium, and those with four to Stawrastrum, and 

he formed his genus Pentasterias for the reception of a plant with 

five rays. But this arrangement appears unnatural; not only be- 

cause it separates nearly allied forms, but also because the number 

of rays, as Meneghini remarks, is not constant even in the same 

species: Professor Bailey says, when describing an American spe- 

cies, “The number of arms is usually three, but I have met with 

specimens in which one corpuscule had three and the other four arms, 

others in which both had four, and others again in which both had 

five arms.” I have myself seen fronds of Staurastrum paradoxum 

and S. dejectum, one segment of which had four, and the other only 

three rays. Ihave generally found the Pentasterias margaritaceum 

of Ehrenberg with six rays, although not unfrequently with five, and 

occasionally with seven rays to each segment. Since we already know 

that about half the British species vary in the number of their rays, 

and specimens with three rays conjugate with four-rayed ones, the 

number of rays is not only altogether useless as a generic character, 

but it does not distinguish species and scarcely indeed varieties. 
Staurastrum contains more species than any other genus in the 

family. M. de Brébisson enumerates forty in a list which he has 

sent me, to which several must be added that have been figured by 

Professor Bailey and others. The species exhibit a great variety of 

forms, and but little affinity can be traced between many of them :— 
as, for instance, between Staurastrum tumidum and S. paradoxum, 

or between S. dejectum and S. bacillare. Nevertheless, desirable as it 

would be to separate plants so little allied, it seems better to keep 

them together for the present than prematurely to attempt their 

separation. 

I should greatly have preferred Kiitzing’s name Phycastrum to 

Staurastrum ; for the latter is applicable only to a limited number of 

the species. Still, as it had}been previously employed by Meneghini 
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and Brébisson, the rule established in such cases scarcely permits its 

exchange for the more appropriate term. 

Sporangia of several species have been gathered. They are gene- 

rally spinous, but differ in other respects. 

A little care will distinguish Staurastrum from the other genera in 

this family, although some of its species appear at first sight to ap- 

proach forms which belong to them. It differs from Desmidium in 

never forming a filament; and from Arthrodesmus and Cosmarium by 

its angular shape, or by having the ends elongated into processes. 

Some species bear a considerable resemblance to species of Xan- 

thidium, to which genus Ehrenberg refers them; but in Xanthidium 

the frond, irrespective of the spines, is not angular in the end view, 

and there is a projection at the centre of each segment in the front 

view. 

* Frond smooth, or rough with minute puncta-like granules ; end view 

with the lobes or angles inflated and mucronate or awned. 

+ Frond smooth. 

‘1. S. dejectum (Bréb.); segments smooth, lunate or elliptic ; con- 

stricted portion very short ; end view with inflated awned lobes. 

a. Segments externally lunate, awns directed outwards. 

Staurastrum dejectum, Bréb., Meneghini, Synop. Desmid. in Linnea 1840, 
p- 227. Brébisson, in lit. cum icone. 

Staurastrum mucronatum 3, Ralfs, in Annals of Nat. Hist. v.15. p. 152 

(1845). t. 10. f. 5. 
8. Segments elliptic, awns parallel. 
y. Awns converging. 

Staurastrum mucronatum a. and y, Ralfs, in Annals of Nat. Hist. v. 15. 
p- 152. t.10. £.5; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 139. t. 13. 
Jenner, Fl. of Tunbridge Wells, p. 192. 

Goniocystis (Trigonocystis) mucronata, Hass. Brit. Alg. p. 350 (1845). 

Common. Dolgelley and Penzance, J. R. Weston Bogs near South- 
ampton; Sussex; Surrey; and Kent, Mr. Jenner. Kerry, Mr. Andrews. 
Yate near Bristol, Mr. Broome. Aberdeenshire, Dr. Dickie and Mr. P. 
Grant. Ambleside, Mr. Sidebotham. Rochdale, Mr. Coates. 

Falaise, Brébisson. West Pomt, New York, Bailey. 

Frond synooth, deeply constricted at the middle; segments broader than 
long, lunate or elliptic, awned, the awns subulate, varying in length and di- 

rection. The end view shows three or four mammillate lobes or rays, each 

terminated by a hair-like mucro or awn. 
Sporangia of this plant are more commonly met with than those of any 

other species in the family except Hyalotheca dissiliens. Since I first de- 
tected them at Dolgelley, I have gathered them more or less abundantly every 

year, both at Dolgelley and at Penzance; they have also been sent me by 
Mr. Jenner, Mr. Broome, Dr. Dickie and Mr. Thwaites. 
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The conjugated fronds are connected by the formation of a bag-like recep- 
tacle or cell, which is colourless and very thin, and therefore difficult of 

detection. As this enlarges the fronds become more remote from each other, 

their segments partially separate at the constriction on the inner side, and the 

endochromes of both pass out and unite to form an orbicular body between 

them. In this state it resembles the sporangium formed by some species of 
Closterium. At first it is inclosed in an orbicular membrane much larger 

than itself; but as it increases in density, fine hairs make their appearance 
on the surface and gradually become stout spmes; the membrane then dis- 
appears, and the sporangium acquires its perfect state covered with conspicuous 
awl-shaped spines. At this stage the empty fronds seem scarcely connected 

with the sporangium, except that they lie on opposite sides of it, have their 

openings towards it, accompany its movements, and always retain the same 
relative position. 

The above description of the process applies, with occasional and slight 
variations, to the conjugation of the greater number of species in the Des- 

midieze whose sporangia have been noticed; and I have detailed it at length 
in this place, not only because this species has afforded more numerous 

opportunities for tracing the formation of its sporangium, but because it was 

the first example I had witnessed of the spmous kind, and I devoted more 

time to its examination than to any other. 
Either more than one species has been included under this name, or the 

sporangia vary much in regard to their spines, which in the Penzance spe- 

cimens are fewer and appear at first like mmute tubercles. 

Staurastrum dejectum and a few other species form a distinct group, di- 

stinguished by their smooth fronds, the peculiar inflated or mammillate form 
of their angles, or rather lobes, in the end view, and by their terminal awn- 

like spines. In some respects they have more resemblance to the two plants 
placed in dArthrodesmus than to the other species of this genus. Should any 

change be required, I would rather remove them to Arthrodesmus than unite 

that genus with Staurastrum. 
Staurastrum dejectum is larger than S. cuspidatum, its spines are shorter, 

and its segments are connected either without a band or by a very short one. 

Length of frond ,4, of aninch; breadth =4,; breadth at constriction z45 3 

length of awn z,;;; diameter of sporangium =}; ; length of spine of spo- 

rangium from 5355 to yas: 
Tab. XX. fig. 5. a, 6, c. front views of frond; d, e. end views ; f, g. con- 

jugated fronds; h, 7, 4, /, m. different states of sporangia. 

2. S. cuspidatum (Bréb.) ; segments smooth, fusiform, connected by a 

long narrow band; awns parallel or converging, but straight ; end 

view with inflated awned lobes. 

Binatella tricuspidata, Brébisson, Alg. Fal. p. 57. t. 8 (1835). 

Staurastrum cuspidatum, Bréb., Meneghimi, Synop. Desmid. in Linnea 1840, 

p-. 226. Brébisson, in lit. cum icone. 

Phycastium euspidatum, Kiitzing, Phy. Germ. p. 138 (1845). 
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Dolgelley and Penzance, J. R. Rochdale, Mr. Coates. Weston Bogs 
near Southampton, Mr. Jenner. 

Falaise, Brébisson. Germany, Kiitzing. 

Frond usually smaller than that of Staurastrum dejectum; segments 
smooth, fusiform or truncate on the outer side, separated by a long band-like 

neck which is present also in the dividing frond between the old and new seg- 
ments; the subulate awns are elongated and straight, and either parallel to 

those of the other segment or convergent with them. The end view has three 
or four mammillate and awned lobes. 

Staurastrum cuspidatum may be known from S. dejectum by the elongated 

band which connects the segments. 
The sporangium of this species resembles that of 8. dejectum, but has 

fewer spines. 
Length of frond ,1, of an inch; breadth ,3,,; breadth at constriction 

so37; diameter of sporangium 545. 

Tab. XXI. fig. 1. a, 6. fronds with endochrome ; ¢. frond dividing ; d@. trans- 

verse view; e. end view. 

Tab. XXXIII. fig. 10. sporangium. 

3. S. aristiferum ; segments smooth, the lobes in front view ’ 3 

prolonged into mammillate awned projections which are somewhat 

constricted at the base ; end view with three or four awned lobes. 

Dolgelley, J. &. 

Frond smooth, about as large as that of Staurastrum cuspidatum ; segments 

not separated by a band; ends usually truncate, but the angles are elongated 

into mammillate processes, each terminated by a long awn; end view as in the 

two preceding species. 
Staurastrum aristiferum may be a variety of S. cuspidatum, but as it has 

no isthmus between the segments, and the angles in the front view are elon- 

gated, I have described it as distinct. 

Length of frond 54, of an inch; breadth ,,;,; length of spine 74; ; 

breadth at constriction >;5;- 
Tab. XXI. fig. 2. a. front view; 6. end view. 

4. S. Dickiet ; segments smooth, subelliptic, turgid; spines 

short, curved toward those of the other segment; end view with 
three slightly inflated mucronate lobes. 

Aberdeenshire, Dr. Dickie. Dolgelley, J. R. 

Frond smooth, larger than that of Staurastrum dejectum, deeply constricted 
at the middle ; segments twice as broad as long, elliptic, but having the outer 

margin more convex than the inner one ; spines short, curved and converging 

with those of the other segment. End view with three slightly inflated lobes, 

which are rounded and mucronate. 
This plant was first sent me by Dr. Dickie, who pointed out its resemblance 

in a front view to drthrodesmus convergens. It is however smaller, although 
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it has an additional angle, and I have not detected any mucous covering. 
From the three preceding species it differs in its more turgid segments and in 

the short, curved, converging spines. As the sides are but slightly concave, 

the end view is less decidedly lobed, the angles also are more rounded and less 

conspicuously mammillate. Staurastrum Diekiei is more like the S. brevi- 

spina, Bréb., but that species has larger segments, which are semiorbicular 

and very turgid, and its spies are very minute, and detected, at least in the 

dried specimen, with difficulty. The Scotch specimens have their spines 

smaller than those of the Welsh ones, and therefore approach still more 
closely to S. brevispina. 

Length of frond ,4,; ofan inch ; breadth 54, ; length of awn 5,4, ; breadth 
at constriction 5,5. 

Tab. XXI. fig. 3. a. front view; 6. end view. 

5. S. brevispina (Bréb.) ; segments smooth, turgid, elliptic, minutely 

mucronate ; end view three-lobed, each lobe terminated by a short 
mucro. 

Staurastrum brevispina, Brébisson, Meneghini, Synop. Desmid. in Linnea 
1840, p. 229. Brébisson, in lit. cum icone et specimine. 

enfield, and near Pulborough, Sussex, M7. Jenner. Penzance, J. R. 

Falaise, Brébisson. 

Frond larger than that of Staurastrum dejectum; segments elliptic or 
reniform, very turgid, twice as broad as long, having on each side a very 

minute spine or mucro which is often difficult to detect. A drawing sent me 

by M. de Brébisson represents the spines subulate and converging with those 
of the other segment. In Mr. Jenner’s specimens there is a minute papilla 
rather than mucro at each lobe, and in the front view these papillee are situ- 
ated more outwardly than the spines are in M. de Brébisson’s specimens. The 

end view is three-lobed; the lobes are inflated and have broadly rounded ends. 

Length of frond =4, of an inch; breadth =1,; breadth at constriction 

soui; length of spine =,4;5. 

Tab. XXXIV. fig. 7. a. front view; 5. end view; c, d. front and end views 

from drawings by M. de Brébisson. 

++ Frond rough with minute granules. 

6. S. lunatum ——; frond rough with puncta-like granules; seg- 
ments externally lunate, with an awn at each angle; end view with 
three inflated awned lobes. 

Penzance, J. R. 

This species resembles in figure Staurastrum dejectum, but it is larger. 

Frond deeply constricted at the middle; segments semilunate, the convex 

margins united, the outer margin rough with minute granules and truncate, 
each angle tipped by an awn or mucro which is directed obliquely outwards. 
End view three-lobed, the lobes inflated, obtuse and awned. 

Its rough frond distinguishes Staurastrum lunatum from all the preceding 
species, and the inflated awned lobes of its end view from all the following ones. 
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Length of frond z+, of an inch; breadth 34,; breadth at constriction 
saz; length of spine 7755. 

Tab. XXXIV. fig. 12. a. front view; 4. end view. 

** Frond smooth; angles in end view broadly rounded. 

7. S. muticum (Bréb.) ; segments smooth, elliptic, end view showing 

slightly concave sides and 3—5 rounded angles. 

Binatella muticum, Brébisson, Alg. Fal. p. 57. t. 8 (1835). ‘ 
Staurastrum trilobum, Meneghini, Conspect. Alg. Eug. p. 18 (1837). 
Staurastrum muticum, Bréb. in Menegh. Synop. Desmid. in Linnea 1840 ; in 

lit. cum icone. 

Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. 

Falaise, Brébisson. Italy, Meneghint. 

The frond, generally smaller than that of Staurastrum orbiculare, is quite 

smooth and has a mucous covering, which is sometimes distinct, but often it 
can only be ascertained by the appearance of a clear border round the frond 

which prevents the contact of other substances ; segments elliptic. The end 

view shows three or four angles, sometimes five, according to Meneghini; the 

sides are slightly concave and the angles broadly rounded. 
Staurastrum muticum differs from S. orbiculare by its elliptic segments 

and mucous covering. 
Length of frond 54; of an inch; breadth ;4,; breadth at constriction 

ee 
Tab. XXI. fig. 4. a, 6. front view; c¢. end view of three-rayed state ; 

d. end view of four-rayed variety. 

Tab. XXXIV. fig. 13. Sporangium, from a drawing by M. de Brébisson. 

8. S. orbiculare (Khr.); segments smooth, semiorbicular; end view 

bluntly triangular. 

Desmidium orbiculare, Ehr. Abh. der Berl. Ak. 1832, p. 292; Infus. p. 141. 
ifs UDG ee 

Staurastrum orbiculare, Ralfs, in Annals of Nat. Hist. v. 15. p. 152. t. 10. 
f. 4. (1845); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 138. t. 13. 
Jenner, IV. of Tunbridge Wells, p. 96. Brébisson, in Lit. eum icone. 

Phycastrum orbiculare, Kiitzing, Phy. Germ. p. 137 (1845). 
Goniocystis (Trigonocystis) orbicularis, Hassall, Brit. Freshwater Alge, 

p. 349 (1845). 
Dolgelley and Penzance, J. R. Sussex; Kent; and Weston Bogs near 

Southampton, Mr. Jenner. Ben Muich Dhu (alt. 3480 feet), Aberdeenshire, 
Dr. Dickie. Aberdeenshire and Banffshire, Mr. P. Grant. Ambleside, 
Westmoreland, Mr. Sidebotham. 

Germany, Ehrenberg and Kiitzing. Falaise, Brébisson. West Point, New 
York, Bailey. 

Frond smooth, deeply constricted at the middle ; the segments are gene- 

rally in close approximation for their entire breadth, hence the frond is. sub- 

orbicular. The end view is triangular, with sides either straight or slightly 
concave and rounded angles. 
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Staurastrum orbiculare may be recognized by its smooth frond, angles 
broadly rounded and destitute of processes, and its orbicular form in a front 
view. 

Sporangia, gathered at Dolgelley and Penzance, are orbicular, with subulate 
spines. The conjugating fronds are smaller than those in the ordinary state. 

Length of frond ,3,, of an inch; breadth ,5,;; breadth at constriction 
1 say53 diameter of sporangium 54,; length of spine =,45. 

Tab. XXI. fig. 5. a, c, d, h. front view; 6, f, 7. end view; e. transverse 

view ; g. Sporangium. 

9. S. tumidum (Bréb.); segments smooth, elliptic or suborbicular ; 
end view bluntly triangular, each angle terminated by a nipple-like 

projection. 

Binatella tumida, Brébisson, Alg. Fal. p. 66 (1835). 
Staurastrum orbiculare, Meneghini, Synop. Desmid. in Linnea 1840, p. 225. 
Staurastrum tumidum, Brébisson, in lit. eum icone (1846). 

Piltdown Common, Sussex, Mr. Jenner. Dolgelley and Penzance, J. 2. 

Falaise, Brébisson. 

Frond large and distinctly visible to the naked eye, smooth, deeply con- 
stricted at the middle, having a distinct gelatinous covering, which is often 
marked with close radiating strize ; segments elliptic or suborbicular. The 
end view is triangular or quadrangular, the sides are conyex, the angles 

rounded, and each terminated by a nipple-like process ; some of these pro- 
jections are visible in the front view. In both views the margin of the frond 
appears striated. The empty frond is minutely punctate. 

Length of frond 52, of an inch; breadth 51,; breadth at constriction ;4,. 
Tab. XXI. fig. 6. a. front view; 0. end view of triangular form; ec. end 

view of quadrangular variety magnified only 200 times; d. transverse view. 

*KK Frond with simple spines, hairs, or (rarely) acute granules ; 

angles, in end view, broadly rounded and entire. 

10. S. muricatum (Bréb.) ; segments semiorbicular, rough with conic 

granules; end view triangular, with convex sides and broadly 

rounded angles. 

Binatella muricata, Brébisson, Alg. Fal. p. 66 (1835). 
Desmidium apiculosum, Ehrenberg, Infus. p. 142 (1838). Pritchard, Infus. 

». 184. 
Speen muricatum, Brébisson, Meneghini, Synop. Desmid. in Linnea 

1840, p. 226. 
Xanthidium deltoideum, Corda, Observ. Microscopiques sur les Animalcules 

de Carlsbad, p. 29. t. 5. f. 38, 39 (1840). 
Staurastrum muricatum 3, Ralfs, Annals of Nat. Hist. v. 15. p. 154. t. 11. 

f. 1. d,e. (1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 141. t. 14. 
Phycastrum apiculosum, Kitzing, Phy. Germ. p. 137 (1845). 
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Goniocystis (Trigonocystis) muricata 3, Hassall, Brit. Freshwater Alga, 
p. 351 (1845). 

Sussex, Mr. Jenner. Dolgelley, J. R. 

Falaise, Brébisson. Germany, Ehrenberg, Corda, Kiitzing. 

Frond deeply constricted at the middle, nearly equal in length and breadth, 
rough with minute conic granules or spines. End view triangular, its sides 
convex and angles broadly rounded. 

Staurastrum muricatum is larger than S. hirsutum, and not hirsute, but 

rough with stout short granules or spines ; in the end view also the sides are 
more convex. 

Length of frond 71, of an inch; breadth ;4,. 
409 

Tab. XXII. fig. 2. a. front view; 4. end view. 

11. S. hirsutum (Ehr.); segments semiorbicular, rough with nu- 

merous hair-like spines; end view with three rounded angles and 
straight or slightly convex sides. 

Xanthidium hirsutum, Ehrenberg, Abh. der Berl. Ak. 1833, p. 318 ; Infus. 

p- 147. t. 10. f. 22. Meneghini, Synop. Desmid. in Linnea 1840, p. 224. 
Binatella hispida, Brébisson, Alg. Fal. p. 58. t. 8 (1835). 
Xanthidium pilosum, Ehr. Bericht der Berl. Ak. 1836 (according to Mene- 

hini). 
a muricatum, Ralfs, Annals of Nat. Hist. v.15.p.154.t. 11. f. 1. 

a, b, ec (1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 141. t. 14. 
Jenner, FV. of Tunbridge Wells, p. 194. 

Euastrum (Xanthidium) hirsutum, Kitzmg, Phycologia Germanica, p. 137 
(1845). 

Goniocystis (Trigonocystis) muricata, Hassall, Brit. Freshwater Alga, p. 351 
(1845). 

Staurastrum hirsutum, Brébisson, in lit. cum icone (1846). 

Dolgelley and Penzance, J. R. Sussex, Mr. Jenner. Ambleside, Mr. 
Sidebotham. Rochdale, Mr. Coates. Yate, Mr. Broome. Aberdeenshire, 
Mr. P. Grant. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. 

Frond variable in size, about equal in length and breadth, deeply constricted 
at the middle; segments semiorbicular, hirsute rather than spinous ; hairs 

numerous, scattered. End view triangular ; the sides straight or shghtly con- 

vex, and the angles broadly rounded. 

I have gathered sporangia at Dolgelley and Penzance. They are orbicular, 
their spines short, and branched at the apex. 

The hair-like spines are characteristic of this species. 
Length of frond from 5+, to z4,; of an inch; breadth from =, to g1;; 

breadth at constriction ,!,, ; diameter of sporangium from ,1, to 74, ; length 
of spine of sporangium 3,);5- 

Tab. XXII. fig. 3. a. front view of frond with endochrome ; 4. front view 

of empty frond ; c. end view of frond with endochrome ; d. end view of empty 
frond ; e. transverse view ; /. immature sporangium ; g, 2. mature sporangia. 
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S. teliferum ; segments reniform, bristly ; end view trian- 

gular, with concave sides and broadly-rounded bristly angles. 

Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. Hadlow 
Down near Mayfield, and several other stations in Sussex, Mr. Jenner. 

Frond about as large as that of Staurastrum hirsutum, deeply constricted 

at the middle ; segments twice as broad as long, somewhat reniform, and fur- 

nished with scattered spines. End view triangular; the spines variable in 

number and confined to the angles. 

Staurastrum teliferum differs from S. hirsutum in its longer spines, which 
are also fewer, stouter, and in the end view confined to the angles. It isa 

larger plant than S. Hystrix ; its spmes are more numerous, and the end mar- 
gins in the front view are convex. 

Length of frond au of an inch ; breadth 5+. wa 1_; breadth at constriction 54,; 
length aE spine zj55; diameter of sporangium =4,; length of spine of spo- 

rangium 3,)55- 
Tab. XXII. fig. 4. a. front view; 4. end view. 

Tab. XXXIV. fig. 14. Sporangium. 

13. S. Hystrix ; segments subquadrate, spinous; end view with 

three or four rounded angles, each furnished with a few subulate 

spines. 

Dolgelley, J. R. Near Storrington, Sussex, Mr. Jenner. 

Frond very minute, smaller than that of any other species with simple spines, 
deeply constricted at the middle; segments spinous, somewhat quadrilateral, 
about twice as broad as long, the end margin nearly straight. The spines are 
subulate, few in number, and in the front view most of them are lateral. The 

end view is triangular or quadrangular, and has concave sides and rounded 

angles. Six or eight spines are scattered on each angle, the sides and disk 

being naked. 
Its smaller size and differently shaped segments will distinguish this species 

from Staurastrum teliferum. 

Length of frond from rors to gen Of an meh breadth from 5,);5 to 4; 

breadth at constriction 55155 3 length of spine gp /sq: 

Tab. XXII. fig. 5. a. front view of frond with endochrome; 6. front view 

of empty frond; ec. end view; d. transverse view of four-rayed variety. 

«KEK Bnd view of frond showing four or more toothed lobes, which are 

either truncate or rounded, but never elongated into rays. 

14. S. quadrangulare (Bréb.) ; frond smooth; segments quadrangular, 

with a few marginal spines or teeth; end view quadrilateral, with 

truncate angles either emarginate or dentate. 

Staurastrum quadrangulare, Brébisson, in lit. cum icone (1846). 

Ambleside, Mr. Sidebotham. 

Falaise, Brébisson. 
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Frond very minute, smooth, deeply constricted at the middle, the constric- 

tion forming a linear notch on each side; segments quadrilateral, twice as 

broad as long, with one or two minute but stout teeth at each angle. End 

view quadrangular, the sides concave, the angles truncate, and in British 

specimens emarginate. 
A drawing of Staurastrum quadrangulare sent me by Brébisson represents 

a much larger form. Its angles, which in the end view are broader, have four 
teeth at their truncate ends and two minute teeth on their upper surface ; but 

I concur with Mr. Jenner in regarding the British plant as a small variety of 

this species. 
Length of frond ,,4 of an inch; breadth ;,1,,; breadth at constriction 

Tab. XXII. fig. 7. a. front view with endochrome ; 6. empty frond ; c. end 
view. 

Tab. XXXIV. fig. 11. a. front view from a drawing by M. de Brébisson ; 

6. end view. 

15. S. sexcostatum (Bréb.) ; segments in the front view with a toothed 
angle at each side; end view circular, with five or six broad, short, 

toothed lobes. 

Staurastrum sexcostatum, Brébisson, Meneghini, Synopsis Desmid. in Linnea 
1840, p. 228; Brébisson, zx lit. cum icone. 

Staurastrum Jenneri, Ralfs, Annals of Natural History, v.15. p. 158. t. 11. 
f. 8 (1845) ; Transactions of Bot. Society of Edinburgh, v. 2. p. 144. 
t.14. Jenner, Fl. of Tunbridge Wells, p. 194. 

Goniocystis (Pentasterias) Jenneri, Hassall, Brit. Freshwater Algae, p. 356 
(1845). 

Very rare. Between Mayfield and Hadlow Down, Sussex, Mr. Jenner. 
Yate near Bristol, Mr. Thwaites. Dolgeliey, J. R. 

Falaise, Brébisson. 

Frond large, rough with conic granules which give a dentate appearance 
to the outline ; segments about as broad as long, produced into a toothed angle 
on each side, where also a triangular sinus is formed between the angles. The 
end view is circular and elevated in the centre, and has five or six broad, short, 

toothed, marginal lobes. The transverse view has a large central opening 
surrounded by a row of large granules. 

I refer this plant to Brébisson’s Staurastrum seacostatum, on his own autho- 

rity, but a drawing sent by him of S. sexcostatum represents a smaller state. 
Length of frond 4, of an inch ; breadth from 4, to ;4,; breadth at con- 

striction >4;- 
Tab. XXIII. fig. 5. a. front view of Sussex specimen; 4, c. end views ; 

d. transverse view; e. front view of Dolgelley specimen. 
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KKK Hyeynd smooth; end view acutely triangular, with two accessory 
subulate spines to each angle. 

16. S. monticulosum (Bréb.); segments with a forked spine on each 

side, and at the end about four short, stout, acute projections ; end 
view acutely triangular, with a bifid appendage to each angle. 

Staurastrum monticulosum, Brébisson, Menegh. Synop. Desmid. in Linnea 
1840, p. 226. 

Phycastrum monticulosum, Kitzing, Phycologia Germanica, p. 138 (1845). 

Penzance ; very rare, J. R. 

Falaise, Brébisson. 

Frond smooth, rather large, deeply constricted at the middle; segments 

somewhat elliptic, with a projection on each side forked like the tail of a 

swallow. The end margin has generally four remarkable projections, which 
are stout, twice as long as broad, acute, and look not unlike a cluster of pyra- 

mids. The end view is triangular, the angles acute. At the base of each 
angle, on the upper surface, is a bifid projection, the acute pomts of which 

appear on each side. 

Staurastrum monticulosum is a remarkable species, difficult to describe, but 

easily recognized by its figure*. 

Tab. XXXIV. fig. 9. a. front view of French specimen; 4. end view; both 

from drawings by M. de Brébisson. 

17. S. pungens (Bréb.); frond smooth, each end with about six subu- 
late spines, directed outwards; each angle in the end view tapering 

into a spine, which has two smaller ones at its base. 

Euastrum, No. 14, Bailey, Amer. Journ. of Science and Arts, v. 41. p. 297. 
t.1. f. 14? (1841). 

Staurastrum pungens, Brébisson, in lit. cum icone (1846). 

Penzance; rare, J. R. Cross-in-Hand, Sussex, Mr. Jenner. 

Falaise, Brébisson. West Point, New York, Bailey. 

Frond smooth, deeply constricted at the middle; segments externally lu- 

nate, and having on the outer margin about six subulate spines, the lateral 
ones being the most conspicuous. The end view has three angles which taper 
eradually into subulate spmes; its upper surface has two smaller spies at 

the base of each angle, which diverge and become visible on opposite sides. 
Staurastrum pungens agrees with S. monticulosum in having two spies on 

the upper surface of each angle ; but its spines are more slender, and in the 

front view are all simple and directed outwards. 
Tab. XXXIV. fig. 10. a. front view; 6, c. end views. 

* 8. monticulosum, Bréb., cellulis e dorso triangularibus, apicibus acutis- 

simis, suprapositione bifidis, prominentia bifido-divaricata breviore, quoque 

angulo superimposita, prominentiis in centro confluentibus, a latere ellipticis 

utrinque bifidis, exterius dentatis.’’—Meneghini. 
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eK Hrond smooth ; front view with diverging processes divided at 

the apex. 

18. S. brachiatum ; frond smooth; front view with thick diver- 

ging processes which are deeply bifid or trifid at the apex ; end view 
with three or four rays. 

Staurastrum bifidum, Ralfs, Annals of Nat. Hist. v.15. p. 151. t. 10. f.3 
(1845); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 138. t.13. (Not 
Desmidium bifidum, Ehr., or Phycastrum bifidum, Kitzing.) 

Goniocystis (Staurastrum) bifidum, Hassall, Brit. Freshwater Alga, p. 355 
(1845). 

Dolgelley and Penzance, J. R. Near Bristol, Mr. Broome. Ambleside, 
Mr. Sidebotham. Craigendurroch and Glen Lin, Aberdeenshire, Dr. Dickie. 
Aberdeen, Mr. P. Grant. Reigate, Mr. Jenner. 

Frond minute, smooth, scarcely constricted at the middle, truncate at the 

ends; segments with three or four elongated, straight, tapering processes, which 
are directed outwards, and consequently diverge from those of the other seg- 
ment. In the front view each segment usually exhibits only two processes, 
the others being hidden behind them. The processes are usually trifid at the 
extremity, though sometimes merely bifid, in which latter case their diverging 

points are forked like the tail of a swallow: the same bifid appearance may 
occur in certain positions, even when three points are present. The end view 
has three or four rays, hyaline, stout at their base, and gradually tapering. 

In this view, as the frond is generally twisted, the rays of the lower segment 
may be faintly seen between those of the nearer one. 

Sporangia have been gathered by Mr. Broome at Yate near Bristol; they 
are quadrate and spmous, and afford the only known example of a quadrate 
sporangium bearing spines. The emptied segments are easily detached ; the 

spines are subulate and few. 
Staurastrum brachiatum may always be distinguished from S. paradoxum 

and 8. tetracerum by its smooth and divided processes. 
Length of frond ;,4; of an inch; breadth =.,,; length of process from 

1 
1 1 ° . ] > 1 1 1 > s333 to +55; length of sporangium from 5,4, to z4,; length of spine from 

aaa '0 spas: 
Tab. XXIII. fig. 9. a. front view of frond; 6, c. dividing fronds; d. end 

view of four-rayed variety ; e, f, g. sporangia. 

19. S. leve ; frond smooth; segments with short processes 

forked at the apex and directed outwards; end view with three or 

four bipartite angles. 

Pool near the outlet of Llyn Gwernan, Dolgelley, J. R. 

Fronds very minute, smooth, deeply constricted at the middle, the constric- 

tion producing a wide triangular notch on each side. Segments externally 
lunate or somewhat cuneate, but in general the outer margin is slightly protu- 

berant at the middle. Each angle terminated by a pair of short, stout, hyaline 
K 
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processes, which are slightly forked at the apex and directed outwards ; but 

in the front view seldom more than three or four processes are seen at once. 
End view with three or four bipartite angles, their divisions divergent, subulate, 
generally appearing acute at the apex, but sometimes, especially if looked at 

obliquely, forked as in the front view. 

Staurastrum leve, in the front view, agrees with S. Grachiatum in its smooth 

frond and forked divergent processes; but the constriction at the middle is 

greater, the processes are shorter, and if an angle be towards the eye its ge- 

minate character will be detected without much difficulty. In the end view 

this species is unlike any other. 
Length of frond ,;!, of an inch; breadth 5,,; breadth at constriction 

ssa; length of process from 5375 to ss'¢5- 
Tab. XXIII. fig. 10. a, 6, c. front views; d. end view; e. transverse view. 

meek Hrond rough with puncta-like granules. 

+ End view with entire, rounded or truncate, angles or short rays. 

20. S. alternans (Bréb.) ; segments rough, narrow-oblong, and, from 
their twisted position, unequal in the front view; end view with 
_the angles of one segment entire, and alternating with those of the 

other. 

Staurastrum tricorne, Ralfs, in Annals of Nat. Hist. v. 15. p. 141. t. 11. f. 2 
(1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 141. t. 14. Jenner, 
Fl. of Tunbridge Wells, p. 194. (Not of Meneghini according to Bré- 
bisson.) 

Goniocystis (Trigonocystis) heaaceros, Hassall, Brit. Freshwater Alga, p. 352 
(1845). 

Staurastrum alternans, Brébisson, in lit cum icone (1846). 

Dolgelley and Penzance, J. R. Barmouth, Rev. T. Salwey. Weston Bogs 
near Southampton ; and several stations in Sussex, Surrey and Kent, Mr. 
Jenner. Near Bristol, Mr. Thwaites. Glen Lin, Aberdeenshire (alt. 1300 
feet), Dr. Dickie. Near Aberdeen, Mr. P. Grant. Ambleside, M7. Side- 

botham. 

Falaise, Brébisson. West Point, New York, Bailey. 

Frond rough with minute pearly granules, which, except on the margin, 
appear like puncta; segments two or three times longer than broad, oblong, 
twisted, so that in the front view one of them appears shorter on one side, in 
consequence of the blending together of two of the angles. The end view is 
triangular, with concave sides and very obtuse entire angles. The angles of 

the lower segment are seen alternating with those of the upper. 
I formerly described this plant as the Stawrastrum tricorne, but that species 

in the front view is prolonged at the sides into short processes ; I am not certain 

that the two are distinct, but in doubtful points I think it right to defer to 

M. de Brébisson’s opinion. 
Staurastrum alternans may be known from S. dilatatum and S. punctu- 

latum by its unequal segments in the front view and alternating angles in the 

end one. 



BRITISH DESMIDIEZ. 138} 

I have gathered the sporangia at Penzance; they are orbicular and fur- 
nished with spines forked at the apex. 

Length of frond ~j;, of an inch; breadth ,,,; breadth at constriction 

see 
Tab. XXI. fig. 7. a. front view; 4. end view ; c. transverse view. 

21. S. punctulatum (Bréb.); segments rough with puncta-like gra- 
nules, elliptic, equal; end view with broadly rounded angles and 

slightly concave sides. 

Staurastrum punctulatum, Brébisson, in lit eum icone (1846). 

Sussex, Mr. Jenner. Dolgelley, J. R. 

Falaise, Brébisson. 

Frond larger than that of Stawrastrum alternans, rough with minute pearly 
granules which appear like puncta; segments twice as broad as long, elliptic ; 
end view triangular with very blunt angles. 

Staurastrum punctulatum may be distinguished from S. alternans by its 
equal and more turgid segments in the front view, and in an end one by its less 

concave sides. S. rugulosum agrees with it in size and partly in form, but in 
that species the pearly granules are larger and fewer, and at the angles appear 
like little spines. 

Length of frond ,4, of an inch ; breadth ;4, ; breadth at constriction 5,4,,. 

Tab. XXII. fig. 1. a. front view; 6. end view of empty frond; ec. dividing 

fronds. 

22. S. dilatatum (Ehr.); segments rough, fusiform, equal; end view 
with four short, broad, truncate and entire rays. 

Staurastrum dilatatum, Ehr. Infus. p. 143. t. 10. f. 13 (1838). Menegh. 
Synop. Desmid. in Linnea 1840, p. 156. Pritch. Infus. p. 184.  Ralfs, 
Annals of Nat. Hist. v.15. p. 143. t. 11. £.5; Trans. of Bot. Soc. of 
Edinburgh, v. 2. p. 143. t. 14. 

Phycastrum dilatatum, Kiitzing, Phye. Germ. p. 138 (1845). 
Goniocystis (Staurastrum) dilatatum, Hassall, Brit. Freshwater Alga, p. 353 

(1845). 
Dolgelley and Penzance, J. R. Rusthall Common near Tunbridge Wells, 

and Rackham near Pulborough, Sussex, Mr. Jenner. Yate near Bristol, 

Mr. Broome. Ambleside, M7. Sidebotham. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. West Point, New 

York, Bailey. . 

Frond very minute, rough with puncta-like pearly granules, deeply con- 
stricted at the middle, the smuses rounded; segments fusiform, two or three 

times broader than long, equal, obtuse at the sides, and not elongated into 

processes. In the end view, which is quadrangular, the sides are concave, and 
the angles form short, broad, truncate rays, on which the granules are arranged 

K 2 
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in transverse lines. Meneghini describes the rays as varying in number from 

three to five. 
Staurastrum dilatatum differs from S. alternans in not being twisted ; its 

rays also (in an end view) are more truncate. 
Length of frond 315; of an inch ; breadth ;,45 ; breadth at constriction 
1 

S7si: 
Tab. XXI. fig. 8. a. front view of frond; 4. end view; c. transverse view. 

23. S. margaritaceum (Khr.); segments rough tapering at the con- 
striction, and having short lateral processes; end view with five or 

more short, narrow, obtuse rays. 

Pentasterias margaritacea, Ehr. Infus. p. 144. t. 10. f. 15 (1838). Pritch. 
Infus. p. 185. f. 104. 

Staurastrum margaritaceum, Menegh. Synop. Desmid. in Linnea 1840, p.227. 
Ralfs, Annals of Nat. Hist. v. 15. p.157.t. 11. f. 7; Trans. of Bot. Soc. 
of Edinburgh, v. 2. p. 144. t. 14. 

Phycastrum margaritaceum, Kiitzing, Phycologia Germ. p. 138 (1845). 
Goniocystis (Pentasterias) margaritacea, Hassall, Brit. Freshwater Algae, 

p. 356 (1845). 
Dolgelley, J. R. Ashdown Forest, Sussex, Mr. Jenner. Stoke-Hill near 

Wells, Mr. Thwaites. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Am- 
bleside, Mr. Sidebotham. 

Germany, Ehrenberg. Falaise, Brébisson. West Pomt, New York, Bavley. 

Frond rough with minute pearly granules; in the front view the segments 

are convex at the ends and slightly attenuated at their junction, and on each 
side there is a short, linear, obtuse and entire process, which is generally 

somewhat incurved ; occasionally these processes are mere conical projections, 

but they may always be perceived. The end view has from five to seven short, 
narrow, obtuse, marginal rays. 

M. de Brébisson unites S. margaritaceum to S. dilatatum, but they appear 
to me to be distinct. In the front view of the latter the segments do not taper 
at their junction, are broader than long, and have no processes visible at the 

sides ; in all which respects it differs from S. margaritaceum. 
Length of frond > 1,5 of an inch; breadth, including processes, 7593 

breadth, excluding processes, 334;,; breadth at constriction 5,5. 

Tab. XXI. fig. 9. a, d. front views; c¢, d, e. end views. 

24. S. tricorne (Bréb.); frond rough with puncta-like granules; seg- 

ments tapering at each side into a short, blunt, mostly entire pro- 
-* . 

cess; end view with three or four blunt angles. 

f. Processes terminated by minute spines. 

Binatella tricornis, Brébisson, Alg. Fal. p.57. t. 8 (1835). 
Desmidium hexaceros, Ehr. Infus. p. 141. t. 10. f. 10 (1838). 
Staurastrum tricorne, Meneghini, Synop. Desmid. in Linnea 1840, p. 225. 

Brébisson, 7z lit. cum icone. 
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Phycastrum tricorne, Kiitzing, Phycologia Germanica, p. 137 (1845). 

Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. Cross-in- 
Hand, Sussex, Mr. Jenner. 

B. Penzance, J. R. Near Pulborough, Sussex, Mr. Jenner. 

Falaise, Brébisson. Germany, Ehrenberg, Kiitzing. 

Frond about as large as that of Stawrastrum alternans, deeply constricted 
at the middle; segments in the front view somewhat fusiform ; in an end one 

showing three or four blunt, generally entire angles. 
The segments are frequently more or less twisted, in which case this plant 

bears a close resemblance to Staurastrum alternans ; but I retain the species 
in deference to the authority of M. de Brébisson; the tapering of the seg- 

ments at their sides is however its chief distinction. 
The sporangia, which I have gathered at Penzance, are orbicular, and fur- 

nished with spines divided at the apex. 
Length of frond ;,,; of an inch; breadth 54,; breadth at constriction 1275 948 

ays, 3; diameter of sporangium ;4,; length of spmes ;;4,. 

6. Length of frond from 7,)55 to g4a3; breadth from =}, toz4,; breadth 
eo Mises’? ; ite eee 

at constriction ;,!,,; diameter of sporangium 5}, ; length of spines >;55- 
Tab. XXII. fig. 11. a, 6. front views of frond; c. end view. 

Tab. XXXIV. fig. 8. a. sporangium ; 4. front view of var. (3; ce. end view ; 

d. sporangium. 

++ Angles terminated by minute spines or tapering into slender 

processes*. 

25. S. polymorphum (Bréb.) ; segments rough with minute granules, 

having on each side a short process tipped with spines; end view 
three- to six-rayed. 

Staurastrum polymorphum, Brébisson, in lit. (1846). 

Dolgelley,J.R. Reigate, Surrey ; and near Pulborough, Sussex, Mr. Jenner. 

Falaise, Brébisson. 

Frond much smaller than that of Staurastrum gracile, deeply constricted 
at the middle; segments irregular in form, but generally broader than long. 

Each side termmates in a short truncate projection or process, which is 

scarcely longer than broad, and tipped by three or four distinct, diverging 
spines ; frequently there are also a few inconspicuous scattered spies on the 

segment itself. The number of the angles or rays in an end view varies from 
three to six, but the four-rayed form is the most abundant. The size of the 
frond is proportionate to the number of these rays. 

The sporangia, which I have gathered at Dolgelley, are orbicular; their 
spines are few and forked at the apex. I have seen three-rayed fronds coupled 
with four-rayed ones. 

* A variety of Staurastrum tricorne has the angles tipped by minute spines, 
and occasionally Staurastrum cyrtocerum is destitute of spines, excepting those 

terminating the processes ; both forms would therefore be referred to this section. 
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The segments are very variable in form and often resemble those of Stau- 

rastrum tricorne and S. margaritaceum, but in these species the processes 

are never spinous. S. polymorphum is smaller and less spinous than S. 

asperum. 
Length of frond ~255 of an inch; breadth ;7;,; breadth at constriction 

scos; diameter of sporangium >j5;; length of spine of sporangium 5,'55- 

Tab. XXII. fig. 9. a, 4, ¢, d. front views; e, f, g. dividing fronds; 2. end 

view of three-rayed segment ; 7. transverse view of four-rayed segment ; /. end 

view with endochrome ; 7. end view of empty frond. 

Tab. XXXIV. fig. 6. a. front view of variety ; 6. end view. 

26. S. gracile (Ralfs) ; segments rough, elongated on each side into 
a slender process which is terminated by minute spines; end view 

triradiate. 

Euastrum, No. 13, Bailey, Amer. Bacil. in Amer. Journ. of Science and 

Arts, v. 41. p. 296. t. 1. f. 2-5 (1841). 
Staurastrum gracile, Ralfs, Annals of Nat. Hist. vy. 15. p. 155. t. 11. £.3 

(1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 142. t. 14. 
Goniocystis (Trigonocystis) gracilis, Hassall, Brit. Freshwater Alg. p. 352 

(1845). 
Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. Aberdeen, 

Mr. P. Grant. Manchester, Mr. Williamson. 

New York and New England, Bailey. Falaise, Brébisson. 

Frond rough with minute granules, deeply constricted at the middle; seg- 
ments two or three times longer than broad and tapering, on each side, into a 
slender, straight and colourless process, which is apparently termimated by 
three minute points: Mr. Jenner however informs me that the processes 

really terminate in four points, which are visible only when a process pre- 

sents its extremity to the observer. The granules are arranged in trans- 

verse lines on the processes, and are here more conspicuous than they are on 

the segment. The end view is triradiate; the colouring matter is restricted 

to the centre and forms three rays, which are frequently bifid. 

Staurastrum gracile differs from S. tricorne in its elongated processes 
terminated by minute points. The end view somewhat resembles that of 
S. paradoxum, but the latter species is easily known by the divergent pro- 
cesses of its front view and its smaller size. 

Length of frond from 4, to z4, of an inch; breadth from 5}, to 349; 
breadth at constriction 2 

S10 

Tab. XXII. fig. 12. a. front view; 6, c. end views; d. transverse view. 

27. S. Arachne (Ralfs) ; segments rough with minute granules, sub- 

orbicular, with elongated, slender, incurved processes ; end view 

with five linear rays. 

Staurastrum Arachne, Ralfs, Annals of Nat. Hist. v.15. p. 157. t. 11. f. 6 
(1845); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 148. t. 14. 
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Goniocystis (Pentasterias) arachnis, Hassall, Brit. Freshwater Alg. p. 355 
(1845). 

Dolgelley, very rare, J. R. Aberdeen, Mr. P. Grant. 

Falaise, Brébisson. 

Frond minute, deeply constricted at the middle ; segments about as long 
as broad, having on each side an elongated process, which is hyaline and 

incurved, and on account of its minute granules appears transversely striated. 
When the frond is viewed obliquely, so that three or more of the long curved 

processes are seen at once, its resemblance to an insect is considerable. The 
end view is circular with five slender rays. 

This plant is remarkable for its slender processes, which will easily 
distinguish it from Staurastrum margaritaceum. It cannot be a five-rayed 
variety of S. gracile or S. polymorphum, for its rays are longer, more slender, 
remarkably incurved and also entire at the extremity. 

Length of frond =j35, of an inch; breadth, excluding processes, so4; ; 1020 

including processes, 34,;; length of process =,,; breadth at constriction 

a7 33" 
Tab. XXIII. fig. 6. a. front view ; 8. end view. 

28. S. tetracerum (Kiitzing); frond rough; front view with four 
slender diverging processes which are entire at the apex; end view 
compressed, with a process at each extremity. 

Micrasterias tetracera, Kitzing, Synopsis Diatom. in Linnea 1833, p. 602. 

f. 83, 84. 
Micrasterias tricera, Kiitzing, l. c. p. 602. f. 85. 
Staurastrum paradoxum, Ehr. Infus. p. 143. t. 10. f. 14 (1838). Priteh. 

Infus. p. 185. f. 102, 103. 
Staurastrum tetracerum, Ralts, Annals of Nat. Hist. v. 15. p. 150. t. 10. 

f. 1 (1845) ; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 137. t. 13. 
Goniocystis (Staurastrum’) tetracerum, Hassall, Brit. Freshwater Alg. p. 354 

(1845). 

Dolgelley and Penzance, J. R. Yate near Bristol, Mr. Broome. Aber- 
deenshire, Mr. P. Grant. Ambleside, Mr. Sidebotham. Midhurst, Battle, 
and Cross-in-Hand, Sussex, M7. Jenner. 

Germany, Kiitzing, Ehrenberg. Falaise, Brébisson. United States, Bailey. 

Frond very minute; front view nearly square, the angles elongated into 
straight, slender processes which diverge from each other; frequently how- 
ever a segment may be so twisted, that one of its processes is situated behind 
its companion, and is not seen unless carefully looked for; in this case the 

frond seems to have only three processes in a front view. The end view is 

much compressed and terminated both ways by an elongated process. The 

frond is rough with minute puncta-like granules, which form transverse lines 

on the processes and give them a jointed appearance. The colouring matter 

is very pale. 
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Ehrenberg and Meneghini unite the Micrasterias tetracera of Kutzing to 
the Staurastrum paradoxum, Meyen; but whilst the latter plant has four 

processes at each end, this has only two, which, if I am correct in my view of 

the following species, differ also by having entire extremities. 

Length of frond 5353 of an inch; em of process z,)55; breadth of 
frond = ;5. 

Tab. XXIII. fig. 7. a, 6, c. front views; d. empty frond; e. frond with one 

segment not fully developed ; f. end view. 

29. S. paradoxum (Meyen); frond rough; front view with elongated 
diverging processes which are minutely trifid at the apex ; end view 
quadrangular or sometimes triangular. 

8. End view triradiate. 

Staurastrum paradoxum, Meyen, Nov. Act. Leop. Holm. v. 14. p. 43. f. 37, 
38 (1828). Meneghim, Synop. Desmid. in Linnea 1840, p. 227. 
Ralfs, Annals of Na ae estoy. Mops ol. Go lOsat. as Trans. of Bot. 
Soc. of Edinburgh, v. 2. p. 137. t. 13. 

Micrasterias Staurastrum, Kiutzmg, Synop. Diatom. in Linnea 1833, 
. 599. 

Pigeaecne paradoxum, Kiitzing, Phycologia Germanica, p. 138 (1845). 
Goniocystis (Staurastrum) paradoxum, Hassall, Brit. Freshwater Alg. p. 354 

(1845). 

Dolgelley and Penzance, J. R. Near Bristol, Mr. Thwaites and Mr. 
Broome. Ambleside, Mr. Sidebotham. Banffshire and Aberdeenshire, Mr. 
P. Grant. Near Pulborough, Cross-in-Hand, &c., Sussex, Mr. Jenner. 

Germany, Meyen, Kiitzing. Falaise, Brébisson. West Pomt, New York, 
Bailey. 

Frond very minute, generally much constricted at the middle, the ends 

truncate; each segment has, generally, four elongated processes diverging 

from those of the other segment. The end view is sometimes triradiate, but 

usually quadriradiate ; I have also seen specimens in which one segment had 
four and the other only three rays. In the front view, as the frond generally 

rests on one side, each segment appears to have only two processes, the other two 

being covered by them; but sometimes only one process is thus hidden, and 
occasionally all four may be seen at the same time. The processes are elon- 

gated, colourless, and, being rough with minute granules arranged in transverse 
lines, have a jointed appearance ; each terminates in three minute spines. In 
the newly-formed segment the processes are mere conical projections. 
When only two processes are seen at each end, in the front view, this spe- 

cies is very like the preceding ; but its frond is more constricted, larger and 

of a deeper green, ang. its processes are thicker and not entire at the apex. 

Length of frond 54}, of an aes breadth sass; breadth at constriction 
sex 3 length of process from z,/55 to ya'5s- 

Tab. XXIII. fig. 8. a, 6, c. front views of mature fronds; d, e. end 

views ; /. immature frond. 
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eK Hrond spinous or rough with spine-like granules which are 
incrassated, emarginate, or divided*. 

+ Spines minute, inconspicuous and granule-like. 

30. S. cyrtocerum (Bréb.); frond rough with minute granules; seg- 
ments in the front view somewhat triangular with short incurved 
processes. 

Euastrum ——, Bailey, American Journ. of Science and Arts, v. 41. t. 1. 

f. 6 (1841). 
Staurastrum cyrtocerum, Brébisson, in lit. cum icone (1846). 

Dolgelley and Penzance, J. R. Near Bristol, Mr. Broome. Piltdown 
Common and near Pulborough, Sussex, Mr. Jenner. 

United States, Bailey. Falaise, Brébisson. 

Frond rather larger than that of Staurastrum tricorne, deeply constricted 
at the middle, rough with minute spine-like granules, which on the processes 
are arranged in transverse lines. The segments are truncate and taper towards 

their junction, so that the constriction forms a broad notch oneach side. The 

spines on the outer margin are larger than those on the rest of the segment, 

and frequently are obscurely notched. The end view has three blunt angles, 
much like those of Staurastrum tricorne, and usually a little curved. 

The sporangia are orbicular and their spines slightly forked at the apex. 
Staurastrum cyrtocerum is smaller than S. aculeatum and S. controversum, 

and its spines are far less conspicuous. It is best distinguished by its con- 
verging processes. 

Length of frond 53, of an inch; breadth =4,; breadth at constriction 
1 

3747" 
Tab. XXII. fig. 10. a. front view; 6. end view. 

31. S. asperum (Bréb.); segments elliptic or somewhat cuneiform, 
rough with minute spines, which on the outer margin are usually 
dilated at the end or forked. 

a. Angles in end view rounded. 

8. proboscideum, Bréb.; angles in end view prolonged into short 

rays terminated by minute spines. 

Staurastrum asperum, Brébisson, in lit. cum icone (1846). 

Penzance, J. R. Yatenear Bristol, Mr. Broome and Mr. Thwaites. Near 
Pulborough, Sussex, Mr. Jenner. 

Falaise, Brébisson. 

Frond comparatively large, rough with minute acute granules or spines ; 
segments slightly tapering on the inner side, so that their figure is somewhat 
cuneate, and the constriction forms a wide notch on each side. The outer 

* Staurastrum polymorphum has occasionally a few scattered spines, but 
they are simple. 
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margin is flattened, and its spines are usually more evident than the rest, and 
are also in general slightly forked. In a. the lateral margins are broadly 
rounded, but in (. they extend into a process about as long as broad and 
tipped with a few acute spines, which are larger than those on the segment 

itself. The end view, in which the sides are nearly straight, has the angles in 

a. rounded, but in (3. terminated by short rays. 

The sporangia, which I have gathered at Penzance, are orbicular, and their 

spines are twice branched at the apex. 
The form of the segments distinguishes Staurastrum asperum from all 

states of S. muricatum. SS. punctulatum is smaller, and its granules are more 
like puncta than spmes. In S. rugulosum the segments in the front view are 
elliptic, not tapering at the junction, and its spime-like granules are confined 

to the angles. 
Length of frond =1, of an inch ; breadth 1, ; breadth at constriction 5,45; 

diameter of sporangium =1,; length of spines =,;. 
Tab. XXII. fig. 6. a. front view; 6. end view. 
Tab. XXIII. fig. 12. a. sporangium ; 6. front view of variety 8; c. end 

view. 

++ End view acutely triangular ; segments, in the front view, with a 
forked spine on each side, otherwise smooth. 

32. S. Avicula (Bréb.) ; segments with a forked spine on each side ; 
each angle, in end view, terminated by a mucro-like spine. 

Staurastrum Avicula, Brébisson, in lit. cum icone (1846). 

Penzance, very rare, J. R. 

Falaise, Brébisson. 

Frond very minute, scarcely rough, the constriction producing wide trian- 
gular notches ; segmeuts having on each side a spine forked like the tail of a 
swallow. End view with three slightly inflated angles or lobes, which are 

tipped by a spine. 
The forked lateral spines of the front view mark the species. 

1 Length of frond 53, of aninch ; breadth 54,; breadth at constriction z7'53 ; 

length of spine zj5s- 

Tab. XXIII. fig. 11. a. front view; 0. end view. 

+++ Lobes in end view broad, emarginate or bipartite. 

33. S. enorme ; frond irregular or quadrate, spinous ; end view 

three- or four-lobed ; lobes broad, more or less emarginate or bifid, 

and terminated by spines which are either simple or branched. 

Dolgelley, J. R. 

Frond very irregular and variable in form. Sometimes the front view 

differs but little from the end one, usually however there is a slight con- 

striction or sinus at the junction of the segments, but I have never observed 
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any difference in the endochrome at that part. The spines, which are almost 
confined to the angles, are irregular, some simple and some branched. The 

end view has three or four broad and very irregular lobes; these are spinous 
and more or less emarginate, and frequently one lobe is much broader and 
more spinous than the others. The spines on each lobe form two groups 

separated by the notch; they vary much in size, and are either simple and 
subulate or else forked ; sometimes the forked spies are again divided at the 
apex. 

Staurastrum enorme is by far the least symmetrical plant in this family, 
especially in its front view, and it is very difficult to trace any division into 

segments. In the end view the broadly emarginate lobes, which, exclusive of 
the spines, are truncate, afford a good specific distinction between it and any 
other species. 

Length of frond ,1, of an inch ; breadth of lobe in the end view 5,4. 
Tab. XXXIII. fig. 11. a, 4, c. front views ; d, e. end views. 

tttt Spines numerous, conspicuous ; angles in end view either rounded, 

acute, or extended into processes. 

34. S. spongiosum (Bréb.) ; segments semiorbicular, spinulose; spines 
forked; end view triangular, bordered with forked spines; angles 

rounded. 

Staurastrum spongiosum, Brébisson, Meneghini, Synop. Desmid. in Linnea 
1840, p. 229. Brébisson, in lit. eum icone. 

Desmidium ramosum, Ehrenberg, Verbreitung und Einfluss des mikrosko- 
pischen Lebens in Siid- und Nord-Amerika, t. 4. f. 21? (1843). 

Penzance and Dolgelley, rare, J. R. Ashdown Forest, Sussex, Mr. Jenner. 

Falaise, Brébisson. West Pomt, New York, Bailey. 

Frond large, about the size of that of Staurastrum muricatum, thickly 
covered with short spines, which are forked at the apex ; segments semiorbi- 
cular, having on each side one spine more conspicuous and more forked than 

the rest. End view triangular, fringed with short notched spines ; the sides 
are slightly convex and the angles rounded. 

Staurastrum spongiosum is a very distinct species. In the front view it 
has some resemblance to Xanthidium armatum, but is much smaller. 

Length of frond from =4, to z+; of an inch; breadth from 33, to 74;; 
breadth at constriction from =4,; to +4,. 

Tab. XXIII. fig. 4. a, 6. front views ; e. end view. 

35. S. controversum (Bréb.); frond spinulose; segments with a 
short process on each side terminated by minute spines; end view 
with three or four distorted rays. 

Staurastrum controversum, Brébisson, Meneghini, Synop. Desmid. in Linnea 
1840, p. 228. Bréb. in lit. eum icone. 
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Staurastrum aculeatum, Ralfs, Annals of Nat. Hist. v. 15. p. 156. t. 11. 
f. 4 (1845); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 142. t. 14. 
Jenner, FV. of Tunbridge Wells, p. 194. 

Goniocystis (Trigonocystis’?) aculeata, Hassall, Br. Freshwater Alg. p. 353 
(1845). 

Dolgelley and Penzance, J. R. Reigate and Woking Common, Surrey ; 
Cross-in-Hand, Piltdown Common, &c., Sussex, Mr. Jenner. Yate near 
Bristol, Mr. Broome. Ambleside, Mr. Sidebotham. Aberdeen, Mr. P. 
Grant. 

Falaise, Brébisson. 

Frond deeply constricted at the middle ; segments broader than long, elliptic 
or fusiform, often irregular, but usually turgid on the inner side, laterally ta- 

pering into a short process, which is terminated by minute spines and generally 

curved or distorted. The end view is triangular or quadrangular, the angles 
terminating in short, truncate, curved processes, which, as in the front view, 

are tipped by minute subulate spines. In both views the fronds show nu- 
merous conspicuous spines which are either subulate or notched at the end. 

I formerly considered this plant to be the Staurastrum aculeatum, and I 
still doubt whether it may not be a variety of that species, which scarcely 
differs except in its processes, which are always straight. 

Length of frond 5+, of an inch; breadth from ;1,; to ~1,; breadth at 
constriction 5,4;- 

Tab. XXIII. fig. 3. a, 6, c. front views ; d. end view of three-rayed form ; 

e. transverse view ; f. view of four-rayed variety ; g. transverse view; /. spo- 
rangium from a drawing by Brébisson. 

36. S. aculeatum (Ehr.); frond spinulose; segments with a short 

process on each side terminated by minute spines; end view with 
three to five straight rays terminated by spines. 

Desmidium aculeatum, Ehrenberg, Infus. p. 143. t. 10. f. 12 (1838). 
Pritchard, Infus. p. 184. 

Staurastrum aculeatum, Meneghini, Synop. Desmid. in Linnea 1840, p. 226. 
Phycastrum aculeatum, Kiitzing, Phycologia Germanica, p. 138 (1845). 

Weston Bogs near Southampton ; and near Pulborough, Sussex, Mr. Jenner. 
Dolgelley, J. R. Ambleside, Mr. Sidebotham. 

Germany, Ehrenberg. Falaise, Brébisson. 

Frond about as large as that of Staurastrum controversum, deeply con- 
stricted at the middle, the constriction producing a broad triangular notch on 

each side; segments broader than long, somewhat fusiform, thickly spinulose, 

the spines simple or notched at the apex. The segments taper on each side 

into a short process tipped by three or four spines. The end view has from 
three to five short straight rays terminated by spines. 

Length of frond 5; of an inch; breadth ~},; breadth at constriction 

Tab. XXIII. fig. 2. a. front view; 4. end view of three-rayed form ; ¢. end 

view of four-rayed variety. 
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37. S. spinosum (Bréb.) ; segments elliptic, furnished with a few bifid 

spines ; lateral spines solitary, larger and more forked ; end view 
triangular with two or three spines on each side and one terminating 
each angle. 

Staurastrum spinosum, Brébisson, in lit. eum icone (1847). 

Dolgelley and Penzance, J. R. Ambleside, Mr. Sidebotham. Reigate, 
Surrey, Mr. Jenner. 

Falaise, Brébisson. 

Frond deeply constricted at the middle; segments subelliptic, their outer 

margin usually more turgid than the inner; on each side is a conspicuous 

sessile spine, forked like the tail of a swallow, and on the outer margin are a 

few smaller spines, which are usually forked at the end, though sometimes 

simple. End view triangular, each angle terminated by a spine, which ap- 
pears simple or forked according to its position when viewed ; sides with two 
or three spines, which are sometimes simple and sometimes forked, and on the 

upper surface are six other spines, one opposite to each lateral spine. 
The sporangia of Staurastrum spinosum were first gathered by Mr. Broome 

near Bristol, and I have since found a few of them at Dolgelley. They are 

orbicular, and have numerous elongated spies which are divided at the apex. 

M. de Brébisson considers this plant identical with the Xanthidium fur- 
catum, Ehr. 

Length of frond <4, of an inch ; breadth 51,; breadth at constriction z,1,,; 
diameter of sporangium ;1,; length of spine of sporangium 5. 

Tab. XXII. fig. 8. a. front view of frond ; 4. end view; e, d. sporangia. 

38. S. vestitum ; frond rough with minute emarginate spines ; 

segments fusiform; end view triradiate, each side having two 
spines, short, slender, and often accompanied by other smaller ones. 

Dolgelley, J. R. Near Pulborough, Sussex, Mr. Jenner. 

Frond broader than long, about as large as that of Staurastrum gracile, 

deeply constricted at the middle, the constriction forming a triangular notch 
on each side; segments somewhat fusiform, turgid on the inner margin, 

tapering at each side into a short process which is tipped by three or four 
minute spines; outer margin fringed with minute emarginate spines or tubercles. 
End view triradiate, showing also two slender forked spines at the middle of 
each side, whilst the margin is often fringed with other spines, which are 
smaller and either simple or notched. The rays are elongate, rough with 
minute granules, and terminated by minute subulate spines. 

In the end view Staurastrum vestitum resembles S. gracile in figure, but 
that species is not spinous. The rays in the end view are more slender than 
those of S. aculeatum or S. controversum: but the most distinctive character 
of this species is the presence of a pair of slender forked spines at the middle 
of each margin. 
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Length of frond 54; of an inch; breadth 51,; breadth at constriction 

3 205° 

Tab. XXIII. fig. 1. a. front view ; 4, c. end views with endochrome ; d. end 

view of empty frond ; e. transverse view. 

12. DIDYMOCLADON, n. g. 

Frond simple, constricted at the middle, angular, each angle having two 

processes, one lateral, and in front view nearly parallel to the ad- 

jacent one of the other segment, the other superior and divergent. 

The frond is simple, constricted at the middle; segments angular, 

as shown by the end view, each angle furnished with two elongated 

processes, the inferior lateral and nearly parallel to the similar one 

of the other segment, but the superior directed obliquely outwards 

and divergent. 

This genus is closely allied to Staurastrum, but has one remark- 

able differential character. Each angle of the segments gives rise to 

two processes, one beneath the other, whereas in Staurastrum the 

process, when present, is solitary from each angle. 

D. furcigerus, Bréb. 

a. End view triangular. 

8. End view quadrangular. 

Staurastrum furcigerum, Bréb., Meneghini, Synop. Desmid. in Linnea 1840, 
p- 226; in lit. cum icone. 

Phycastrum furcigerum, Kitzing, Phy. Germ. p. 138 (1845). 

Dolgelley, J. R. Brookhouse Moss near Congleton, Cheshire; and near 
Ambleside, Mr. Sidebotham. Rochdale, Mr. Coates.  Brightling near 
Burwash, Sussex ; and Weston Bogs near Southampton, Mr. Jenner. 

Falaise, Brébisson. Germany, Kiitzing. 

Frond comparatively large, rough with pearly granules, which being 
arranged on the processes in transverse lines, produce a crenate appearance 
on their margins. In the front view the processes are elongated, stout, 

tapering, bifid at the apex. The lateral processes of the one segment are 

usually parallel to those of the other; in Rochdale specimens however they 

are slightly curved outwards. The end view is triangular or quadrangular, 

and the elongated angles appear either acute and simple, or bifid, according 
as one or two forks of the processes may be visible. 

Length of frond, including processes, z4, of an inch; length, excluding 

processes, ;1,; breadth, including processes, 3; ; breadth, excluding pro- 
cesses, <4, ; breadth at constriction 455: 

Tab. XXXIII. fig. 12. a, 0. front views; ce. end view of a; d. transverse 

view of /3. 
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13. TETMEMORUS, Raifs. 

Frond simple, elongated, straight, cylindrical or fusiform, slightly 

constricted at the middle; segments emarginate at the end, but 

otherwise quite entire. 

The frond is elongated, as in Peniwm, from which however this genus 

may be distinguished by the emarginate ends; the same character and 

the elongated frond will separate it from Cosmarium. 

From Euastrum, with which it agrees in the emarginate extremities, 

it differs in being cylindrical or nearly so, and in the segments being 

neither lobed nor sinuated ; the fronds are also free from inflated pro- 

tuberances. 

Sporangia have been gathered of two species. 

1, T. Brebissonii (Menegh.); frond in the front view with parallel 

sides, but in the lateral view fusiform; the ends without any pro- 

jecting processes ; puncta in longitudinal lines. 

B. turgidus; larger, constriction greater; segments somewhat 
inflated. 

Closterium Brebissonii, Menegh. Syn. Desmid. in Linnea 1840, p. 236. 
Closterium (sp. 9), Bailey, Amer. Bacil. in Amer. Journal of Science and Arts, 

vol. 41. no. 2. t. 1. f. 38 (1841). 
Tetmemorus Brebissonii, Ralfs, Ann. of Nat. Hist. v.14. t. 8. f. 1 (1844) ; 

Trans. of Bot. Soc. of Edinburgh, v. 2. p. 133.t.12. Jenner, Fl. of 
Tunbridge Wells, p.198. Hassall, Br. Freshwater Alg. p. 377. 

Closterium monile, Kutzing, Phycol. Germ. p. 132 (1845). 

Dolgelley ; Carmarthen; Penzance, J. R. Sussex; Kent; Surrey and 
Hants, Mr. Jenner. Many stations in Aberdeenshire (alt. 50—3700 feet), 
Mr. P. Grant and Dr. Dickie. Banffshire, Mr. P. Grant. Ambleside, Mr. 
Sidebotham. 

(3. Ashdown Forest, Sussex, Mr. Jenner. 

Falaise, Brébisson. Germany, Kiitzing. Maine to Virginia, Bailey. 

Frond four to six times longer than broad, with a slight constriction at the 
middle. The front view shows the lateral margins of the segments nearly 

straight, and their ends rounded and emarginate. The lateral view is more 

constricted at the middle and the segments are attenuated towards the end. 
The endochrome is dark green, and there is a series of large vesicles down 

the middle in a single row, either straight or with some irregularity. The 
frond, when empty, is found to be minutely punctate, the puncta being ar- 
ranged in longitudinal rows. 

The var. (3. somewhat approaches in form to Tefmemorus granulatus, but is 
more constricted at the middle, and the puncta form longitudinal lines. 
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Tetmemorus Brebissonii differs from T. granulatus in having its front and 
lateral views unlike each other, and its puncta arranged in longitudinal lines ; 
it is also generally smaller. 

Length of immature frond 51, of an inch; breadth ,,;;; breadth at con- 

striction ;;'55; length of mature frond ;1,; breadth ,3;; breadth at con- 

striction ,1,. 
Tab. XXIV. fig. 1. a. front view ; 5. side view; ¢c. empty frond ; d, e. front 

and side views of var. 3; 7. young frond. 

2. T. levis (Kiitzing) ; frond in the front view somewhat tapering, with 

truncate ends; lateral view fusiform; puncta none or very indi- 

stinct. 

Tetmemorus granulatus (in part), Ralfs, Annals of Natural Hist. v. 14. t. 8. 
f.2. d,e, fig (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. t. 12. 

Closterium leve, Kitzing, Phycologia Germanica, p. 132 (1845). 

Dolgelley, J. R. Aberdeen, Dr. Dickie. Ashdown Forest and near Tun- 

bridge Wells, Sussex, Mr. Jenner. 

Germany, Kiitzing. 

Frond four to six times longer than broad, constricted at the middle, tapering 
with straight sides ; ends truncate, with a hyaline lip, which is meonspicuous, 

and sometimes absent. 
The puncta are so faint, that even when using the higher powers of Mr. Ross’s 

achromatic microscope I have doubted their existence; but Mr. Jenner and 

Mr. Ross assure me that they are scattered, as in Tetmemorus granulatus. 

I have gathered the sporangia of this species for three successive years near 
Dolgelley, forming a mucous stratum on the moist soil; I have also seen them 

mixed with Desmidiez sent from Aberdeen by Dr. Dickie. 
After coupling, the segments of the fronds are separated by the formation 

of a large, quadrate, central cell, in which all the contents of both fronds are 

collected, the empty segments being loosely attached to its corners. The 
endochrome at first fills the cell, large starch globules bemg scattered through- 

out the miuutely granular substance ; but at length it becomes a dense, round, 
homogeneous body of a dark green colour, which finally changes to an olive- 
brown. In this stage the segments of the original fronds fall off, and leave 
the quadrate cell inclosing the sporangium. In the front view, as stated above, 
the cell is nearly square ; the sides are concave, and the angles rounded and 
slightly produced. A lateral view shows that the cell and sporangium are 
both compressed. 

In the present plant the process of forming the sporangium is interesting, 
as it exhibits a striking similarity to the change during the formation of similar 

bodies in Staurocarpus among the Conjugate. In Staurocarpus, after con- 

jugation, a subquadrate cell is formed, within which the endochrome is col- 

lected. The latter is at first of the same figure as the cell, but in one species 

at least is at length condensed into a compact globular body, and in every 
species the cell with the contained sporangium finally separates from the fila- 



: BRILISH DESMIDIE.&. 147 

ments with which it is connected. In this separate state 1 can discover no 
character by which to distinguish the sporangium of Tetmemorus from one 
belonging to a species of Staurocarpus. 

This plant is in size intermediate between Tetmemorus Brebissonii and T. 

granulatus. In figure it agrees with the former ; like the latter it has a hya- 
line lip, but one far less conspicuous. This character induced me, in my paper 
read before the Botanical Society of Edinburgh, to refer its sporangia to that 
species, and I did not discover my error until I had seen the true sporangia of 

T’. granulatus. 

Tetmemorus levis is distinguished from 7. Brebissonii either by the absence 
of puncta or by their scattered state when visible ; its fronds also taper more 

in the front view. From T. granulatus it differs in being more constricted at 

the middle, and in having the front and lateral views dissimilar, irrespective of 

the terminal notch. 

Length of frond from 5+, to 54, of an inch; breadth from 4, to >43; 

breadth at constriction from 555 to ;44;; ; length of side of quadrate sporan- 
glum z4,. 

Tab. XXIV. fig. 3. a. front view; 6. side view; c. empty frond; d, e, f. 

different stages of sporangium ; g. side view of sporangium. 

3. T. granulatus (Bréb.) ; frond fusiform both in the front and lateral 

views, and ending in a colourless projecting lip-like process. 

Closterium granulatum, Brébisson, Menegh. Syn. Desmid. in Linnea 1840, 
p. 236. Kiutzing, Phy. Germ. p. 132. 

Tetmemorus granulatus, Ralfs, Annals of Nat. Hist. v.14. t. 8. f. 2 (1844) ; 
Trans. of Bot. Soc. of Edinburgh, p. 134. t.12. Jenner, Fl. of Tun- 
bridge Wells, p. 198. Hassall, Br. Freshwater Alge, p. 378. 

Carnarvon; Dolgelley; Tal Sarn near Lampeter, and Penzance, J. R. Sussex, 
Surrey, Kent and Hampshire, Mr. Jenner. Kerry, Mr. Andrews. Hanham 
near Bristol, Mr. Thwaites. Charlton Fields, Manchester; and Ambleside, 
Westmoreland, Mr. Sidebotham. Aberdeenshire (alt. 1600 to 2455 feet), Dr. 
Dickie. _ Aberdeenshire and Banffshire (alt. 50 to 1600 feet), Mr. P. Grant. 

Falaise, Brébisson. Germany, Kiitzing. 

Frond fusiform, about six times as long as broad, and very slightly con- 

stricted at the middle. The extremities always have a colourless projecting 
lip-like process, which extends beyond the notch. The colouring is dark 
green, and a few large vesicles are arranged in a longitudinal row down the 
middle. 

The empty frond is minutely punctated ; the puncta generally form one or 
two transverse lines in each segment near the central constriction ; in the other 
parts of the frond they are not in rows, but scattered. 

Under a low power of the microscope this species much resembles the pre- 
ceding ; but it may always be distinguished by the front and lateral views 

beg similar, and only differing in the terminal notch, which is not seen in 
the lateral view. There is also beyond the notch a remarkable lip-like pro- 

L 
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jection, which is wanting in Tetmemorus Brebissonii, and the puncta seen in 
its empty frond are not arranged in longitudinal rows. 

Tetmemorus granulatus differs from 7. levis in its less constricted middle 

and its larger size. Its puncta too are usually very distinct, and the discovery 
of their respective sporangia leaves no doubt that these plants are distinct. 

Its sporangia have been gathered by Mr. Jenner in Sussex, and by myself 
near Dolgelley. They differ considerably from those of T. levis; they are 
orbicular, and are not inclosed in a quadrate cell, but have the empty segments 

of the conjugating fronds loosely attached by an imperceptible membrane ; the 
margin of the sporangium is finely striated, a character which I have not 
noticed in Tetmemorus levis. 

Length of frond from ;4, to ;4, of an inch; breadth ,4,; breadth at 
constriction from +4, to ;};; diameter of sporangium from 31, to 34. 

Tab. XXIV. fig. 2. a. front view; 6. side view; c. empty frond. 

14. PENIUM, Bre. (in lit.) 

Frond simple, elongated, straight, not, or but slightly, constricted ; 

segments entire. 

The frond is cylindrical or elliptic and straight, with its opposite 

margins similar, its constriction none or very slight, and the suture 

at the junction of the segments is usually either indistinct or wanting. 

The segments are quite entire. 

M. de Brébisson has constituted this genus for some plants which 

he separated from Closterium on account of their straight fronds, 

which have the opposite margihs similar. It differs from Tetmemorus 

by the absence of a terminal notch, and from Cosmarium by its more 

elongated frond and its less marked constriction at the junction of the 

segments; yet the cylindrical species of Cosmarium closely approach ~ 

to this genus, and Cosmarium turgidum and Cosmarium attenuatum 

are at least as much elongated as Peniwm truncatum. 

Although the species in Penium are few, they present considerable 

differences in their characters. Some are smooth, and, like Closterium, 

have the endochrome arranged in longitudinal fillets, and at each ex- 

tremity of it a globule containing moving granules. Other species 

have a granulated surface, and there are two smooth and truncate 

which some botanists have referred to the Palmellez. 

Penium Digitus, on account of its size, is represented as magnified 

only 200 diameters. 
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* Empty frond either striate or granulate, generally reddish. 

1. P. margaritaceum (Ehr.); frond cylindrical with rotundato-trun- 
cate ends; pearly granules in longitudinal series. 

a. Frond fusiform, constricted at the middle; granules distinct, 
giving a denticulate appearance to the margin. 

8. Frond linear, scarcely constricted at the middle; granules 

giving a denticulate appearance to the margin, somewhat 
scattered near the suture. 

y- punctatum ; frond linear, neither constricted at the suture nor 

denticulate at the margin; granules appearing like puncta. 

Closterium margaritaceum, Ehrenberg, Infus. p. 95. t. 6. f. 13 (1838). Me- 
neghini, Synop. Desmid. p. 236. Jenner, Fl. of Tunbridge Wells, p. 196. 
Kiitzing, Phy. Germ. p. 132. Hassall, Brit. Freshwater Algae, p. 376. 

Penium margaritaceum, Brébisson, in lit. (1846). 

a. Ashdown Forest, Sussex, M7. Jenner. Penzance, J. R. 

6. Near Bristol, Mr. Thwaites. Warbleton, Sussex, M7. Jenner. 

y. Dolgelley, J. R. Ashdown Forest, and Henfield, Sussex ; and Reigate, 
Surrey, Mr. Jenner. Near Aberdeen, Dr. Dickie and Mr. P. Grant. Am- 
bleside, Mr. Sidebotham: 

Berlin, Ehrenberg. Falaise, Brébisson. 

Frond minute, six to twelve times longer than broad, rough with pearly 
granules which are arranged in longitudinal rows. The forms which I have 
here considered varieties differ so much, that it is probable they will prove to 
be distinct species. It will be seen that the variety /3. is intermediate between 

the extreme states, and since neither of our British forms agrees with Ehren- 

berg’s figure and description, I shall describe each in detail. 

a, FF Pond stout, rounded at the end, distinctly constricted at the middle ; 

fillets distinct, mterrupted and, as well as the endochrone, divided into four 

equal portions by three pale transverse bands. Near each extremity there is 

an obscure globule ; segments somewhat fusiform. The empty frond is nearly 

colourless, and the pearly granules are distinct and give a denticulate appear- 
ance tothe margm. Besides the middle transverse suture, there are two others 

corresponding with the interruptions of the endochrome. [| have received this 

form from M. de Brébisson as his Penium margaritaceum. It differs from 

Ehrenberg’s figure of Closterium margaritaceum in being broader, more con- 

stricted at the middle, and having more ventricose segments. The arrange- 
ment of the endochrome and the position of the globules also differ. 

The variety (3. agrees in colour with the preceding, but it is shorter, and its 

sides are parallel. The granules are distinct, but less regular. I have only 

seen it after the endochrome had collapsed. 
The variety vy. is elongated, slender, linear, truncate at the ends, and scarcely 

constricted at the middle. The endochrome is divided into four portions by 
transverse pale bands; but there are no fillets or globules with moving par- 
ticles. The empty frond is reddish, especially at its extremities, the last- 

formed segment being generally paler than the other. The pearly granules 
L 2 
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are very minute, and resemble puncta ; hence the margin of the frond is entire. 

The puncta or granules are arranged in longitudinal lines, but those in the 

same line are so close together that they are nearly, if not quite, confluent ; m 

fact, unless a very high power of the microscope be used, the frond appears 
simply striate. Besides the central suture, several other transverse lines divide 
the empty frond into compartments. This form agrees best with Ehrenberg’s 

figure of Closterium margaritaceum, but it is not denticulate at the margin. 

Sporangia of y. have been gathered by myself near Dolgelley, and those of 

B. by Mr. Thwaites near Bristol. Both are orbicular, and situate between 

the deciduous fronds. 
nae of frond in @. 136 of an see breadth 53,; breadth at constric- 

tion res73 length of frond in y. ;4,; breadth ,3,,; diameter of sporan- 

gium 31, 
Tab. XXV. fig. 1. a. frond of «. with endochrome; 4, ec. empty fronds ; 

d. empty frond of y. as seen under a low power ; e,/. fronds with endochrome ; 

g, A. sporangia. 

Tab. XXXIII. fig. 3. sporangium of 6. 

“S| 

9. P. Cylindrus (Ehr.); frond cylindrical with rotundato-truncate 
ends, rough with scattered pearly granules. 

Closterium? Cylindrus, Ehrenberg, Infus. p. 95. t. 6. f. 6 (1838). Meneghin, 
Synop. Desmid. p. 236. Kiitzing, Phy. Germ. p. 132. 

Penium Cylindrus, Brébisson, in lit. (1846). 

Dolgelley, J. R. Ambleside, Mr. Sidebotham. Henfield ; Ashdown 
Forest, and Piltdown Common near Uckfield, Sussex, Mr. ene 

Berlin, Zhrenberg. Falaise, Brébisson. 

Frond very minute, smaller than that of Peniwn margaritaceum, two or 

three times longer than broad, cylindrical with truncate ends, and rough with 

minute cred granules or apiculi. As the covering is usually of a deep 

rusty red, it obscures the view of the endochrome. I have not observed any 

terminal globules. 

Penium Cylindrus resembles P. margaritaceum m form, but is much smaller, 

and its pearly granules are scattered and not arranged in lmes. The red co- 

lour of the empty frond is darker than that of any other plant in the family. 

I have little hesitation in referring the British specimens to Ehrenberg’s 

Closterium Cylindrus, although in their scattered granules they differ from his 

and Meneghini’s Scag SS 

Length “of frond 1, of an inch; breadth 170a" 

Tab. XXV. fig. 2. a. frond with endochrome ; 6. dividing frond ; ¢. empty 

frond. 

** Frond smooth, colourless. 

+ Sporangium situated between the deciduous cells. 

P. Digitus (Ehr.); frond smooth, elliptic-oblong with rounded 
ends; fillets obscure, undulated, interrupted only by a transverse 

band at the suture. 
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Closterium Digitus, Ehr. Abh. der Berl. 4k. (1831), p. 68; Infus. p. 94. 
tuort: 3? Meneghini, Synop. Desmid. in Linnea 1840, p. 236. Bailey, 
Amer. Bacil. in Amer. Journ. of Science and Arts, v.41. p.302. t.1. f. aa 
Jenner, Fl. of Tunbridge Wells, p. 196. Hassall, Brit. Alg. p. 376. 
Kiitzing, Phy. Germ. p. 132. 

Closterium lamellosum, Brébisson, Alg. Fal. p. 59. t. 8 (1835 
Pleurosicyos myriopodus, Corda, Alm. de Carlsb. 1835, p. 125. tera 2 OG. 
Penium Digitus, Brébisson, in lit. (1847). 
Polysolenia Closterium, Ehr. MS. Bailey, in lt. 

Very common. Wales and Penzance, J. R. Sussex, Surrey, Kent and 
Hants, Mr. Jenner. Kerry, Mr. Andrews. Near Bristol, Mr. Thwattes. 
Aberdeenshire, Dr. Dickie and Mr. P. Grant. Banffshire, Mr. P. Grant. 
Ambleside, Mr. Sidebothamn. 

Germany, Ehrenberg, Kiitzing, Corda. Falaise, Brébisson. Maine to 
Virginia, Bailey. 

Frond smooth, stout, three to five times longer than broad, elliptic or ellip- 

tic-oblong ; not unfrequently however the frond is dilated at one end and 

becomes ovato-oblong; the ends are broadly rounded. The endochrome is 
yellow-green with a pale transverse band at the middle; there are no regular 

fillets, but longitudinal undulations are more or less perceptible. Terminal 
globules wanting, or very indistinct, in British specimens. The end view is 
circular, and the endochrome radiate. The empty frond is colourless, flexible, 

and without markings. 

Ehrenberg’s description and figure of his Closteriwm Digitus is unlike the 

plant here described, and Brébisson formerly supposed it was intended for the 

next species; but the whole outline and the description of the rounded ends 
are_certamly more suitable to this. I have never seen any terminal vesicles, 

vet they are depicted by Ehrenberg and also by Professor Bailey in a figure 

in his ‘American Bacillaria.’ 

In the recent state there can be no danger of confounding Pentium Digitus 

with P. interruptum ; and even in the dried state, although the conspicuous 

differences dependent on the disposition of the endochrome are no longer to be 

found, the form of oe frond appears to me a sufficient distinction. 

Length of frond 2, of an inch; greatest breadth 51. 
Tab. XXV. fig. 3. a, 6. fronds with endochrome ; c. empty frond. 

4. P. interruptum (Bréb.); frond smooth, cylindrical; extremities 

conical with rounded apex ; fillets strongly marked, interrupted by 

three transverse bands. 

Penium interruptum, Brébisson, in lit. (1846). 

Dolgelley and Penzance, J. R. Ashdown Forest and Chiltmgton Common, 
Sussex, Mr. Jenner. Ambleside, Westmoreland, Mr. Sidebotham. 

Falaise, Brébisson. 

Frond stout, four to six times longer than broad, quite straight, cylindrical, 

so that the sides are parallel, except at the extremities, which are rather sud- 
denly conical and rounded at the apex. Endochrome dark green’ fillets 

straight, three or four strongly marked and a fainter one near each margin. 
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Besides the central transverse band present in all the Desmidieze, Pentium inter- 
ruptum has two others ; the fillets and endochrome are consequently divided 
into four portions. The ends are colourless, and each is partly occupied by a 
large globule, which contains moving granules like those in Closterium. The 

empty frond is colourless without markings, and there is no transverse line at 

the middle. 
In a recent state this is a remarkable plant. The fillets are more strongly 

marked than in any other species I have met with, and the checkered appear- 
ance produced by the transverse bands essentially distinguish it. It must 
however be observed that this character is lost in the dried state, when its 

straight, cylindrical fronds have some similarity to those of Pentium Digitus ; 

but they are longer in proportion, their sides more parallel, and their extre- 

mities more conical. 
Length of frond 4, of an inch; breadth =4,. 

Tab. XXV. fig. 4. a. frond magnified 400 times; 4. frond magnified 200 
times. 

5. P. closterioides ; frond smooth, tusiform or lanceolate; lon- 

gitudinal fillets and terminal globules distinct. 

Penzance and Dolgelley, J. R. Ashdown Forest, and Piltdown, Sussex ; 
Reigate, Surrey ; and near Southampton, Mr. Jenner. 

Frond six to ten times longer than broad, straight, lanceolate ; end obtuse ; 

fillets and terminal globules distinct ; vesicles in a single longitudinal series. 

Empty frond colourless and without markings. 

Penium closterioides in its appearance and in the arrangement of its endo- 
chrome agrees better with Clostertwm than with Peniwm, and strongly resem- 
bles the side view of some species of the former. The frond however is 
always straight, and the opposite margins are symmetrical. 

Length of frond 1, of an inch; breadth =3,. 

Tab. XXXIV. fig. 4. a. frond with endochrome; 6. empty frond. 

6. P. truncatum (Bréb.); frond smooth, cylindrical with truncate 

ends; sporangia orbicular, easily detached from the conjugated 
fronds. 

Cylindrocystis truncata, Brébisson, in lit. cum icone (1847). 

Dolgelley, J. R. 

Falaise, Brébisson. 

Frond very minute, two or three times longer than broad, smooth, cylin- 

drical with truncate ends, sometimes slightly constricted at the middle. The 

endochrome is similar to that of Penium Brebissonii, but the transverse pale 

band at the middle is usually more distinct. 

The empty frond is colourless, and its suture imperceptible. I believe that 

it is minutely dotted, but the dots are too indistinct to assist in defining the 
species. 

I have gathered the sporangia rather abundantly in a pool near Dolgelley ; 
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they are orbicular and situated between the conjugating fronds, from which, 

after their formation, they soon become detached. 

Penium truncatum closely resembles a small specimen of P. Brebissonii, but 

it is much smaller and its ends are truncate. In form it agrees with P. Cylin- 
drus, but in that species the empty frond is coloured and distinctly granulate. 

Length of frond from ;4, to ;4; of an inch; breadth from 35';g to gy'o0 5 

diameter of sporangium ;4,. 

Tab. XXV. fig. 5. a, 4, c. mature fronds ; d. dividing frond; e. conjugated 

fronds ; 7, g. sporangia. 

7. P. Jenneri ; frond smooth, cylindrical with rounded ends ; 

sporangium orbicular, situated between the conjugating fronds, 

which are deciduous. 

Bogs at Fisher’s Castle, Tunbridge Wells, Mr. Jenner. 

Frond variable in length, from two to four times longer than broad, oblong 

or cylindrical with rounded ends. 
I know no character by which to distinguish the usual state of Peniwm Jen- 

neri from P. Brebissonii. They agree in size and form; in both the arrange- 

ment of the endochrome is similar, and the transverse pale band at the mid- 
dle is often indistinct ; the empty frond also is smooth and colourless, and 

no suture can be detected. Still the different forms of their sporangia compel 

us to consider them as distinct species. 
In the present plant the conjugating fronds do not open and gape at the 

suture, as is usual in the Desmidieee, but couple by small and distinct cylin- 

drical tubes, like many in the Conjugate. The sporangium is orbicular, and 
situated between the fronds, within the dilated connecting tube. 

The frond in Peniwm Jenneri is more rounded at its ends and larger than 
those of P. truncatum; in the latter species, moreover, the conjugating cells 
gape at the suture ; in both they are but slightly attached to the sporangium. 

Length of frond from 1, to ;4, of an inch; breadth from 5,57 to z3'53; 

diameter of sporangium 5,),;: 
Tab. XXXIII. fig. 2. a, 6, c, e. fronds with endochrome ; d. empty frond ; 

f. dividing frond; g. conjugated fronds ; 2, 7. mature sporangia. 

++ Sporangium permanently attached to the conjugated cells, at first 

quadrate, then orbicular (Cylindrocystis). 

8. P. Brebissonii (Menegh.) ; frond smooth, cylindrical with rounded 

ends, transverse central band inconspicuous ; sporangium at first 

quadrate but finally orbicular; conjugating fronds persistent. 

Palmella cylindrospora, Brébisson, Aly. Fal. p. 64 (1835). 
Cylindrocystis Brebissonii, Meneghini, Cenni sulla organografia e fisiol. delle 

Alg. pp. 5, 26 (1838) ; Monog. Nost. t.12.f.3. Hassall, Brit. Fresh- 
water Alg. p. 361. t. 92. f. 17. 

Cymbella ? letevirens, Harvey, Man. of Brit. Alg. p. 216 (1841). 
Closterium Cylindrocystis, Kiitzing, Phy. Germ. p. 132 (1845). 
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Very common, especially where water lodges in wet weather. . Cornwall and 
Wales, J. R. Ayrshire, Rev. D. Landsborough. Aberdeenshire and Banff- 

shire, Dr. Dickie and Mr. P. Grant. Northamptonshire, Rev. M. J. Berkeley. 
Sussex, Kent, Surrey, and near Southampton, Mr. Jenner. Ireland, Mr. An- 
drews. Essex, Mr. Hassall. Near Bristol, Mr. Thwaites and Mr. Broome. 
Westmoreland, Mr. Sidebotham. Rochdale, Mr. Coates. 

Falaise, Brébisson. Germany, Kiitzing. Princeton, New Jersey, with 
sporangia, Bazley. 

Frond minute, often congregated into a mucous stratum on wet mud, in the 

same manner as Tetmemorus granulatus, its frequent companion, which at 
first sight it resembles. The fronds vary much in size, from two to six times 

longer than broad, and are oblong or cylindrical with rounded ends. The 

transverse pale central band, which in the Desmidiez indicates the suture or 
junction of the segments, is less conspicuous here than in any other plant of 

the family. The endochrome being usually denser at the middle of each seg- 
nent produces a resemblance to a joimt of a species of Tyndaridea. The end 

view is circular with a central nucleus. The empty frond is smooth and co- 
lourless ; no suture can be detected in it. The sporangia have been gathered 
by me at Dolgelley ; by Mr. Jenner on Piltdown Common and near Tunbridge 

Wells, Sussex, and by Mr. Thwaites near Bristol. The process of conjugation 

im this species differs from that in the rest of this genus ; for, as in Hyalotheca 

dissiliens, the conjugating cells enter into the formation of the containing cell 

and are permanently attached to the sporangium, instead of being at length 

detached, as commonly happens in the Desmidieze. The sporangium is at first 
cruciform, then quadrate, and finally orbicular. 

Penium Brebissonii has been placed with the Palmelleze by Meneghini and 
Brébisson, because the division into two segments is but obscurely indicated, 

and its fronds often form a mucous stratum. I cannot however concur with 

them, and I consider that it has been correctly removed by Kiitzing to this 

family. Tetmemorus granulatus, Cosmarium curtum, and other undoubted 

Desmidieze, form similar strata, are often mingled with it, and by the naked 

eye cannot be distinguished from it. In its formation of sporangia this plant 
also agrees with the undoubted members of the family. 

That this species has been referred to the Palmelleze by such distinguished 

algologists proves indeed how closely the families are allied. M. de Brébis- 
son, ina recent letter, admits that it may belong to the Desmidiez, but con- 

siders that the difference in the formation of its sporangia is a sufficient rea- 

son for keeping the genus. Admitting that in strictness his view is correct, I 

nevertheless place this species in Pentium, because the conjugated state, oecur- 
ring so rarely, would seldom enable the student to distinguish between Pentium 
and Cylindrocystis. 

Length of frond from 44, to z}z of an inch; breadth from >,5, to -4y; 

length of side of quadrate sporangium from +, to 71,; diameter of mature 
sporangium 45. 

Tab. XXV. fig. 6. a, 6. fronds with endochrome; c, d. empty fronds ; 

ce, f, g. imperfect sporangia ; A, 7. mature sporangia. 



BRITISH DESMIDIE.. 155 

15. DOCIDIUM, Bréb. 

Frond simple, straight, much elongated, linear, constricted at the 

middle and truncate at the ends; segments usually inflated at the 

base. 

Fronds simple, straight, much elongated, sometimes even twenty 

times longer than broad, constricted at the middle, where the suture 

is generally very distinct in both living and empty fronds. In almost 

every species the segments are inflated at their base; the ends are 

truncate. 

Professor Bailey has been very successful in adding new and cu- 

rious species to this genus, some of them differing greatly from any 

previously known. 

Docidium, like Closterium, has terminal globules containing moving 

granules, and its vesicles are either scattered or arranged in a single 

longitudinal row. 

It differs from Closterium in its straight fronds and constricted 

middle; and from Peniwm it may be known by having a distant con- 

striction at the middle and more elongated fronds. 

1. D. nodulosum (Bréb.); frond stout; segments four to six times 
longer than broad, constricted at regular intervals so as to produce 
undulated margms ; suture projecting on each side. 

Closterium Trabecula, Bailey, Amer. Bacil. in Amer. Journ. of Science and 
Arts, v. 41. p. 302. t. 1. f. 32? (1841). 

Docidium nodulosum, Brébisson, in lit. cum icone (1846). 

Dolgelley, J. R. Durdham Down near Bristol, Mr. Thwaites. Aberdeen- 
shire, Dr. Dickie and Mr. P. Grant. Ambleside, Westmoreland, Mr. Side- 
botham. Henfield, Sussex, and near Southampton, Mr. Jenner. 

Falaise, Brébisson. Maine to Virginia, Bailey. 

Frond large, distinctly visible to the naked eye, beam-like, constricted at 

the middle, where the thickened suture projects on each side like an apiculus. 

Segments about four times as long as broad, scarcely attenuated, regularly in- 
flated at intervals, whence the margins appear undulated ; the basal inflation is 
the most promiment, the others less so as they are situated nearer the end ; 

often only two or three nearest the base are distinct, but occasionally as many 
as eight undulations may be counted at the margin. 

Docidium nodulosum differs from D. constrictum, Bailey, and D. nodosum, 

Bailey, im its more numerous but slighter constrictions. In both these species 

the inflations are always four, conspicuous, and more distant. In D. verru- 

cosum, Bailey, the segments are longer in proportion to their breadth ; the un- 
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dulations, which are more numerous and equal, depend on the presence of 

whorls of small tubercles. In D. coronatum, Bréb., the apex being encircled 
by a series of small tubercles, the end view is crenate. 

Length of frond +, of an inch; breadth 33, ; breadth at inflation 32; ; 

breadth at end ;4,. 
Tab. XXVI. fig. 1. a. frond with endochrome ; 4. empty frond. 

2. D. truncatum (Bréb.); frond stout; segments three or four times 

longer than broad, with a single inflation at the base, tapering to the 
truncate entire ends ; suture projecting on each side. 

Closterium truncatum, Bréb. Meneghini, Synop. Desmid. in Linnea 1840, 
p- 239. 

Docidium truncatum, Brébisson, in lit. cum icone (1846). 

Carnarvon and Penzance, J. R. Hastings, Sussex, and Brookland near 
Reigate, Surrey, Mr. Jenner. 

Falaise, Brébisson. Germany, Kutzing. 

Frond cylindrical, stout, distinctly constricted at the middle, the suture 

forming a thickened rim, which projects on each side like a small point. Seg- 

ments three or four times longer than broad, slightly inflated at the base and 
tapering towards the end, which is truncate and entire. 

Docidium truncatum seems to me to approach closely to D. nodulosum, 

with which it agrees in size. Its distinctive marks are the more attenuated 
extremities and the solitary inflation at the base of each segment, so that its 

margins are not undulated. Mr. Jenner considers them as undoubtedly distinct, 

but to which dried specimens belong I am occasionally unable to decide ; for 
in drying, fronds of D. nodulosum frequently become attenuated at the ends, 
and sometimes only the basal inflation can be seen. Its larger size, short- 
ness of the segments in comparison with their breadth, and the distinct projec- 

tion of the junction-rim on each side, sufficiently distinguish D. truncatum 

from D. Ehrenbergii. 
Length of frond from ,, to = of an inch; greatest breadth from =}, to 

zi;; breadth at constriction =3,; breadth at end from 5,'5¢ to 945: 

Tab. XXVI. fig. 2. a. frond with endochrome ; 6. empty frond. 

3. D. clavatum (Kiitz.); segments many times longer than broad, 
with a single inflation at the base; end clavate, but truncate at the 

apex. 

Closterium truncatum, Kiitzing, Phy. Germ. p. 133 (1845), nee Bréb. 
Docidium clavatum, Kiitzing, in lit. cum icone (1846). Brébisson, en Kit. cum 

icone et specimine. 

Midhurst, Sussex, Mr. Jenner. 

Germany, Kiitzing. Falaise, Brébisson. 

Frond longer than those of the first two species, but more slender, constricted 
at the middle ; the suture strongly marked, but not projecting at the margin. 
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Segments eight to twelve times longer than broad, gradually thickened near 
the ends in a clavate manner, the end itself being slightly attenuated and 

truncate ; there is a single inflation at the base. Vesicles small, few, and 

arranged in a single longitudinal lme. The empty frond is minutely punctate, 
but the highest powers of the microscope are required to detect the puncta. 

Brébisson’s specimens are more clavate than British ones, or than Kiitzing’s 

plant appears in a drawing received from him. 
Length of frond 2; of an inch; breadth ,4,; breadth at inflation 54, ; 

breadth at end ,,43- 
Tab. XXVI. fig. 3. a. frond with endochrome ; 4. empty frond from French 

specimen. 

4, D. Ehrenbergu ; segments many times longer than broad, 
having two or three slight inflations at the base and truncate ends 

bordered by minute tubercles. 

B. granulatum ; frond rough with minute granules. 

Closterium Trabecula, Ehr. Abh. d. Berl. Ak. (1830), p. 62; Infus. p. 93. 
t. 6. f. 2. Meneghini, Synop. Desmid. p. 235. WKiutzing, Phycologia 
Germanica, p. 133? Jenner, Flora of Tunbridge Wells, p. 196. 

Dolgelley, Carnarvon, Penzance, &c., J. R. Several stations in Sussex ; 
and near Southampton, Mr. Jenner. Aberdeenshire, Dr. Dickie and Mr. P. 
Grant. Ambleside, Mr. Sidebotham. 

B. Henfield, Sussex, Mr. Jenner. Penzance, J. R. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. 

Frond as long as those of Docidium nodulosum and D. truncatum, but far 

more slender, constricted at the middle; the suture strongly marked, but 

having no projection at the margins. Segments eight to twelve times longer 
than broad, having about two slight inflations at the base, but otherwise linear. 
The end is truncate, and three to five minute tubercles, which may be detected 

at its margin, give the end view a crenate appearance. The empty frond is 

punctate, but in general the puncta are not readily discerned. Mr. Jenner 
finds in Sussex a variety the frond of which is distinctly granulate. 

I have gathered the sporangia at Penzance for two successive years; they 

are large, suborbicular or elliptic, but often slightly angular, and are situated 
between the conjugating fronds, from which they easily separate. 

Docidium Ehrenbergii im size equals D. clavatum, but it is not clavate, and 

its ends are bordered by minute tubercles. In the latter character it cor- 
responds with D. coronatum, Bréb.; but it is much smaller and the suture 

does not project at the sides. 
Length of frond from 1, to ='5 of an inch; breadth from >, to 54; 

breadth at inflation from 54, to ;},; breadth at end ;,,,; diameter of 
sporangium >4+.. 

Tab. XXVI. fig. 4. a. frond with endochrome ; 4. dividing frond; c. empty 
frond; d. conjugating fronds; e, f. sporangia. 

Tab. XXXIII. fig. 4. empty frond of variety /3. 
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5. D. Baculum (Bréb.) ; segments very slender, having a solitary and 

conspicuous inflation at the base, otherwise linear; vesicles in a 

single series. 

Closterium Baculum, Brébisson, Alg. Fal. p. 59. t. 8 (1835). 
Closterium trabeculoides, Corda, Observ. Microscop. sur les Animal. de 

Carlsbad, t. 6. f. 44 (1840). 
Closterium Sceptrum, Kiitzmg, Phycologia Germanica, p. 133 (1845). 
Docidium Baculum, Brcbisson, in lit. cum icone (1846). 

Common. Carvarvon; Dolgelley; near Lampeter; Penzance, &c., J. R. 
Ashdown Forest ; near Storrington, &c., Sussex, Mr. Jenner. Near Bristol, 
Mr. Thwaitesand Mr. Broome. Aberdeenshire, Dr. Dickie and Mr. P. Grant. 
Ambleside, Mr. Sidebotham. Rochdale, Mr. Coates. 

Falaise, Brébisson. Carlsbad and Prague, Corda. United States, Bailey. 

Frond very slender, many times longer than broad, distinctly constricted at 

the middle. Suture strongly marked, but having no projections at the mar- 

gins. Segments with a solitary inflation at the base, otherwise linear, the 

ends truncate and without tubercles. 

Docidium Baculum may be readily recognized, as it is more slender than 

any of the preceding species, and its inflations are more developed. 

Length of frond =4, of an inch ; greatest breadth ,,4,; breadth at in- vat 

; 1 a > 1 flation 5,55; breadth at end ,,,,5. 

Tab. XX XIII. fig. 5. a, b. fronds with endochrome ; c. empty frond mag- 

nified 400 times. 

6. D. minutum —— ; frond slender, slightly constricted at the middle; 
segments linear, not inflated; vesicles in a single series. 

Dolgelley, J. R. New Forest, Hants; and Parham Old Park near Stor- 
rington, Sussex, Mr. Jenner. 

Frond minute, smaller than those of any of the foregoing species, linear, 

the constriction often scarcely perceptible ; segments four to six times longer 
than broad, the ends truncate. 

The smaller size and uninflated state of Docidium minutum distinguish it 

from D. Baculum. 

Length of frond =1, of an inch; greatest breadth ~# 
2 1 5'8'2)° 

Tab. XXVI. fig. 5. a. frond with endochrome; 4. empty frend. 

7. D.? asperum (Bréb.) ; frond slender, cylindrical, rough with minute 

scattered granules, neither constricted nor inflated at the middle ; 
ends truncate and dilated. 

Docidium asperum, Brébisson, in lit. cum icone (1846). 

Kerris near Penzance, J. R. 

Falaise, Brébisson. 

Frond slender, twelve or more times longer than broad, rough with scat- 

tered minute points which are best seen at the margins. Endochrome irre- 
gular. I have seen neither vesicles nor terminal globules. 
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I am doubtful whether this plant be a true Docidium, for in all the other 
species of this genus there is, at the middle, an evident constriction, and a 

conspicuous suture where the segments eventually separate; on the other 
hand, this plant has neither constriction nor suture. 

Specimens of Docidium asperum sent me by M. de Brébisson are attenuated 

towards the extremities, whilst the apex itself is dilated. British specimens 
are not constricted beneath the dilated ends. Brébisson finds moving granules 

at the extremities as in the other species, but I have not noticed them. 

This plant is not unlike the separated joints of a species of Mougeotia, but 

the dilated ends and roughness produced by mimute granules distinguish it. 

Length of frond from ; to ;, of an inch; breadth 5,,; breadth at end 
1 

(earieai~ 

Tab. XXVI. fig. 6. a. frond with endochrome ; 6. empty frond ; c. empty 
frond of French specimen. 

16. CLOSTERIUM, Mitzsch. 

Frond simple, elongated, attenuated, lunately curved or arcuate, 

entire; the junction of the segments marked by a pale transverse 

band. 

In Closterium the frond is simple, much elongated, fusiform, rarely 

cylindrical or prismatic, more or less attenuated at the extremities. 

It is semilunate, crescent-shaped, or, in a few instances, curved only 

at the ends, but in the usual position the opposite margins are always 

more or less dissimilar, the upper one being convex, and the lewer, 

inclusive of the ends, straight, or more commonly concave ; the lateral 

view, which differs from the front one, is straight and has both mar- 

gins similar. As happens in the allied genera, the frond is composed 

of two segments which finally separate and allow the escape of the 

endochrome ; the suture or junction is marked by a transverse hyaline 

or pale band, accompanied in some species by one or more transverse 

striz, best seen in the empty frond; but there is no constriction. 

The segments are entire, without spines, processes, or inflated pro- 

tuberances. 

The endochrome is green with darker longitudinal bands or fillets: 

the number of which varies in different species. Meneghini considers 

them of too much importance to be omitted in the specific definition*. 

They may occasionally be useful in discriminating nearly allied forms, 

* < Tnteranea initio uniforma serius in teenias distribuuntur, quarum cha- 

racteres constantes videntur et in specifica definitione omitti nequeunt.”’— 

Menegh. Synop. Desmid. p. 230. 
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but as they are frequently indistinct, or from various causes it may 

be difficult to count them with certainty, Iam unwilling to introduce 

them into the specific character except in the absence of more per- 

manent marks of distinction. 

The diaphanous vesicles, which are conspicuous in most of the 

species, are either scattered or arranged, with more or less regularity, 

in a single longitudinal series. 

At each extremity of the endochrome, even in its earliest state, 

there is a large hyaline or straw-coloured globule, which contains 

minute granules in constant motion. This globule disappears in the 

dried specimen. 

A distinct circulation has been noticed in several species. It is 

said to occur only in specimens obtained from water, and not in those 

taken from moist ground. 

The empty frond is striated in some species and smooth in others, 

but no instance of its being granulate isknown. The striated species 

are by Ehrenberg placed together in a subgenus (Toxotium), but it 

is sometimes very difficult to detect the striae, which I have also 

seen distinctly in Closterium attenuatum, and other species usually 

considered smooth. 

The colour and firmness of the covering differ in different species. 

Some are quite colourless, flexible, collapsing when dried, and in 

general allowing the endochrome to escape by a merely partial sepa- 

ration of the segments. These species are never striated. In other 

species the fronds are more or less straw-coloured or even reddish, 

probably from the presence of a small portion of silicate of iron. The 

deeper the colour the firmer is the frond. The segments separate 

entirely from each other and retain their shape when empty or dried ; 

and some of the striated species, even when submitted to the action 

of nitric acid or fire, retain their form and markings. In the coloured 

species the extremities are generally darker than the rest of the 

frond. 

Even in the firmest species the frond becomes flattened in drying, 

its breadth at the centre increases, and the ends appear more atte- 

nuated than in their living state. This fact should be attended to 

when describing or drawing a dried specimen. 

In Closterium, of which several species have been noticed in a 

conjugated state, the process appears to be nearly the same as in the 

Conjugate. Two fronds unite by means of projections arising at the 



BRITISH DESMIDIE. 161 

junction of the two segments, and then the newly-formed portion 

continues to enlarge until the original segments are separated by a 

cell of an irregular four-sided figure. The contents of the fronds, 

being collected in this cell, become a dense seed-like mass, which is 

sometimes globular resembling the sporangium in Mouwgeotia, and 

sometimes square like that in Stawrospermum. The newly-formed cell 

is thinner and generally paler than the segments of the frond; in some 

species it looks like a prolongation of the segments, and in others these 

are so loosely attached that their connection is scarcely perceptible. 

Two species having cruciform or quadrate sporangia permanently 

attached to the empty segments of the conjugated fronds are separated 

by Kitzing to form a new genus, Stauroceras. To these others have 

been added by Brébisson. Whilst fully admitting the soundness of 

the principle on which this separation has been made, I regret that I 

am unable to adopt it here, not only because I am uncertain to which 

genus some of the species should be referred, but because I have 

decided to employ in this monograph only such generic characters as 

can be determined in the ordinary state of the plant, and will not 

oblige the observer to depend on conditions which he may not be able 

to discover. 

According to Meneghini the coupling of the fronds takes place 

from the convex margin. This is generally, but not invariably, the 

case, for I have observed that they are connected sometimes on the 

convex and sometimes on the concave margin; in some instances, in- 

deed, I have seen the convex margin of one frond connected with the 

concave margin of another. Mr. Jenner has noticed the same diversity, 

but it appears to him to characterize different species. 

As there is no constriction in Closterium, although its frond divides 

like that of other Desmidiez, the process of division is less evident. 

It is best seen in the striated species, in which the central suture is 

most distinct. The transverse line becomes double, and by the in- 

termediate growth the frond at length consists of three portions. As 

the newly-formed central one continues to elongate, another transverse 

line becomes visible at its middle, where a complete separation at 

length takes place. At first however the new segment is often merely 

a rounded protuberance, and the frond is consequently unequal ; and 

when it is perfected, if the covering is a coloured one, the newer seg- 

ment can still be distinguished by its greater paleness. 
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The striated species, besides the central suture, frequently have 

other transverse lines that divide the segments themselves into two 

or more portions. Brébisson considers that their number is constant 

in the same species, and that they may be used in framing a specific 

character ; but my experience leads me to agree with Meneghini, that 

it is generally unsafe to place much reliance upon them: nevertheless 

it must be admitted that in many species no other suture than the 

central one is ever present, except during the process of division. 

Closterium may be distinguished from all the other genera of the 

Desmidiez by its elongated, curved, entire, and attenuated fronds. 

I have divided Closterium into sections answering to the genera of 

Kiitzing and Brébisson, according to a list of the species sent me by 

the latter; but I must notice that one or two species will probably be 

found to agree just as well with some other section as with that in 

which it is placed. 

In the first section the fronds are commonly either semilunate or 

crescent-shaped, and have the extremities blunt or but moderately 

elongated ; the terminal globules are situated so near the ends that 

the endochrome nearly fills the cell; the extremities appear to have 

a slight notch or depression (the opening of Ehrenberg) ; the spo- 

rangia are orbicular, and are situated between the conjugating fronds 

and but slightly connected with them. 

The second section contains but one species, which by Brébisson 

is still retained in Closterium; the form however of its frond agrees 

with that of Kutzing’s Stauwroceras, whilst its sporangium is unlike 

that of any other species. The fronds are inflated at the middle and 

elongated at each end into a short curved beak, and there is no notch 

apparent at the ends. The sporangium, which is placed between 

the conjugating cells, is geminate, consisting of two nearly orbicular 

portions, flattened at their junction, where they often separate. 

The plants in the third section are in general curved only at their 

extremities, which taper considerably, and frequently form a slender 

beak. The margins of the frond, exclusive of the curved extremities, 

are in most cases nearly similar; the moving granules are more or less 

distant from the extremities, which have no distinct terminal notch ; 

and the segments are permanently attached to the sporangium, which 

is cruciform or quadrate. 
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* Sporangium orbicular, situated between the conjugating fronds and 

but slightly connected with them; fronds never rostrate. (Closte- 
rium.) 

+ Frond semilunate or semilanceolate, tapering from the middle, the 

lower margin straight (or nearly so) and inclined upwards at the end. 

1. C. Lunula (Miiller) ; frond smooth, semilunate ; lower margin nearly 

straight, inclined upwards at the rounded ends; vesicles numerous, 

scattered. 

Vibrio Lunula, Miller, Naturforsch. p. 142 (1784); Animal. Infus. p. 55. 
tendo. L3.and 15, 

Mulleria Lunula, Leclerc, Mém. du Mus. I. (1802). Schrank, Faun. Boica, 3. 
p- 47. 

Bacillaria Lunula, Schrank, Acta N. Cur. 11. p. 533 (1823). 
Lunulina vulgaris, Bory, Encyclop. Méth. Hist. Nut. des Zooph.t. 2 (1824). 

Turpin, Dict. d’ Hist. Nat. t. 5. 
Closterium Lunula, Ehr. et Hemprich, Symb. Phys. 1828, t. 2. Ehr. Abh. der 

Beri. Ak. 1830; Infus. p. 90. t. 5. f. 15. Kiutzing, Alg. ag. dulce. 
No. 22; Synopsis Diatom. in Linnea 1833, p. 596. Corda, Alm. de 
Carlsbad, 1835, p. 190. t. 5. f. 56 and 57. Jenner, Fl. of Tunbridge 
Wells, p. 196. 

Common. Carnarvon; Dolgelley; Penzance, &c., J. R. Several stations 
in Sussex, Kent, and Surrey, Mr. Jenner. Kerry, Mr. Andrews. Aberdeen- 
shire, Dr. Dickie and Mr. P. Grant. Near Congleton, Cheshire ; Ambleside, 
and near Manchester, Mr. Sidebotham. 

Germany, Kiitzing, Ehrenberg, Corda. Falaise, Brébisson. Common in 
New York and New England; Mexico, Bailey. 

Frond bright green, stout, distinctly visible to the naked eye, semilunate, 

five or six times longer than broad ; extremities conic with rounded and very 
obtuse ends. The upper margin is very convex, the lower straight, except at 
the extremities which incline upwards, so that the segments rapidly taper from 
their junction. Endochrome grass-green ; fillets several, three more distinct 
than the rest ; vesicles numerous, small and scattered. 

The empty frond is colourless and without markings, and its suture is indi- 

stinct or wanting. It shrinks in drying, and is destroyed by burning. 
Closterium Lunula differs from C. Ehrenbergii and C. moniliferum in having 

no inflation at the middle of the lower margin; and although, in drying, it 

often acquires a prominent centre, its upward inclination at the extremities is 
a permanent mark of distinction. It may be known from C. acerosum by its 
stouter appearance and scattered vesicles. 

I have never seen a specimen in which the length exceeded the breadth so 
much as in Ehrenberg’s figure. 

Meneghini refers C. Lunula of Kiitzing’s ‘ Alg. Aq. Dul.’ to Closterium mo- 
niliferum ; but two specimens which I have had an opportunity of examining, 
one in a copy of that publication, and another given me by Kitzing himself, 
belong to this species. I have therefore followed Ehrenberg in considering 

M 
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the present as the plant of Nitzsch, whilst the figure in Kiitzing’s ‘Synopsis 
Diatomearum’ must be referred to C. moniliferum. 

Length of frond ,{, of an inch; greatest breadth 51,. 
Tab. XXVII. fig. 1. a. front view; 6. side view. 

2. C. acerosum (Schrank) ; frond linear-lanceolate, gradually tapering ; 

ends conical ; fillets distinct ; vesicles in a single series ; empty frond 
colourless; strize none or indistinct. 

8. Frond more elongated; striz more distinct. 

Vibrio acerosus, Schrank, Faun. Boica, 3. 2. p. 47 (1803). 
Closterium acerosum, Ehrenberg, Abhandl. der Berl. Akademie (1831) ; 

Infus. p. 92. t. 6. f. 1. Meneghini, Synop. Desmid. in Linnea 1840, 
p- 233. Kiitzing, Phycologia Germanica, p. 131. Jenner, FV. of Tun- 
bridge Wells, p. 196. Hassall, British Freshwater Alge, p. 374. 

Carnarvon; Dolgelley ; and Penzance, J. R. Several stations in Sussex, 
and near Reigate, Surrey, Mr. Jenner. Cheshire and Westmoreland, Mr. 
Sidebotham. Manchester, Mr. Williamson. Aberdeenshire and Banffshire, 
Mr. P. Grant. Bristol, Mr. Thwaites. 

(. Brackish water at Shirehampton, near. Bristol, Mr. Thwaites. Ger- 
many, Hhrenberg, Kiitzing. Falaise, Brébisson.. Mexico, Bailey. 

Frond bright green, slender, six to twelve times longer than broad, linear- 
lanceolate ; ends conical ; lower margin nearly straight, except at the extremi- 

ties, the conical form of which causes it to incline upwards ; the upper margin 

slightly convex. Fillets three or more ; vesicles arranged in a single longitu- 
dinal series. 

The empty frond is colourless, and has a transverse line at the suture. This 
species is generally described as destitute of striee ; but Mr. Jenner and myself 
have frequently detected them, although seldom distinctly. The strie are 

more evident in some specimens of /. 
Sporangia have been gathered by Mr. Jenner in Sussex ; they are orbicular, 

and placed between the deciduous fronds. 
Closterium acerosum differs from C. Lunula and C. lanceolatum in its more 

slender frond. Some states of it approach nearer to C. turgidum ; it is usually 
however more slender, and its empty frond also is colourless, and its strize, 

whenever they occur, are very indistinct. 
Length of frond from ;4, to 3, of an inch; greatest breadth from 1, to 

170 1103 

fees : 1 sey; diameter of sporangium ;1.. 

Length of variety 3. from ~5 to 4,; greatest breadth <1,. 
Tab. XXVII. fig. 2. a. front view of frond with endochrome ; e, f, g. small 

states; 6, d. empty fronds; 4, 7. conjugating fronds; 4, 7. perfect sporangia ; 

m. germinated capsule? ; c. frond of (3. 

3. C. lanceolatum (Kitz.); frond semilanceolate, gradually tapering ; 

ends subacute ; fillets several; vesicles in a single series ; empty 
frond colourless. 

Cymbella Hopkirkii, Moore, in Harvey's Manual of British Alga, p. 215 
(scarcely Conferva ovalis, Mopkirk.) (1841). 
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Closterium tenue, Bailey, American Journal of Science and Arts, v. 41. p. 303. 
t. 1. f. 37 (1841)? 

Closterium lanceolatam, Kiitzing, Phycologia Germanica, p. 130 (1845), in 
lit. cum icone. Brébisson, in lt. 

About Lisburn ; and near Belfast, Mr. D. Moore. Galway, Mr. M‘Calla. 
Ambleside, Mr. Sidebotham. Westerham, Kent, Mr. Jenner. 

West Pomt, New York, Batley. Germany, Kiitzing. Falaise, Brébisson. 

Frond semilanceolate, six to ten times longer than broad ; stouter than that 
of Closterium acerosum ; lower margin straight, but inclined upwards at each 
end owing to the tapering of the extremities; upper margin convex ; fillets 
three or more; vesicles in a single longitudinal series. Empty frond usually 

colourless and destitute of striz. 
Closterium lanceolatum is larger than C. acerosum; instead of being nearly 

alike, its margins, as stated above, differ considerably from each other, and its 

extremities are more tapering. It is distinguished from C. Lunula by having 
its vesicles in a single series, and its upper margin much less convex. Its ends 
are neither curved upwards, nor so obtuse as those of C. turgidum. 

Length of frond ;1, of an inch; greatest breadth j4,. 
Tab. XXVIII. fig. 1. a. frond with endochrome ; 4. empty frond. 

4. C. turgidum (Ehr.); lower margin of frond slightly concave, in- 
clined upwards at the rounded ends; upper margin with a depres- 
sion near each extremity ; empty frond coloured; strize numerous, 

fine but distinct. 

Closterium turgidum, Ehrenberg, Infus. p. 95. t.6. f. 7 (1838). Meneghini, 
Synopsis Desmid. in Linnea 1840, p. 234. Jenner, Fl. of Tunbridge 
Wells, p. 196. Kiitzing, Phycologia Germanica, p. 131. Hassall, 
British Freshwater Alge, p. 371. 

Carnarvon; Dolgelley ; Penzance, J. R. Sussex; Kent; Surrey ; Hamp- 
shire, Mr. Jenner. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Cheshire 
and Westmoreland, M7. Sidebotham. 

Germany, Ehrenberg. France, Brébisson. 

Frond stout, visible to the naked eye, green, six to ten times longer than 
broad, semilanceolate ; extremities curved upwards, ends broadly rounded. 

The lower margin is somewhat concave, but always sloped upwards at each 
end, where the upper margin, which is convex, has a slight depression in 

consequence of the inclination of the apex upwards. The vesicles form a 
single longitudinal series ; fillets three or more. 

The empty frond is reddish or straw-colour, and somewhat opake ; the 

suture at the middle is distinct, and so are the longitudinal striz, which are 

numerous, close and fine. ; 
The curved and rounded ends are characteristic of this species. Closterium 

decussatum, Kiitz., differs in its more attenuated extremities. 

Length of frond j, of an inch; greatest breadth 37,5; distance between 

the strie 5,4,;- 
Tab. XXVII. fig. 3. a. frond with endochrome ; 4. empty fronds. 

M 2 
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tt Frond smooth, crescent-shaped, rapidly tapering from the middle. 

5. C. Ehrenbergii (Menegh.); frond smooth, crescent-shaped, when 

empty colourless; lower margin inflated at the middle; ends 
rounded ; vesicles numerous, scattered. 

Closterium Lunula, Ehr. Infus. t. 5. f. xv. 2 (1838). Hassall, Brit. Fresh- 
water Alga, t. 84. f. 4? 

Closterium Ehrenbergii, Meneghini, Synop. Desmid. in Linnea 1840, p. 232. 
Hassall, Brit. dig@, p. 369 (excl. synonyms), t. 87. f. 1. 

Common, often in streams. Henfield, Westham, Tunbridge Wells, &c., 
Sussex ; Chertsey and Reigate, Surrey, Mr. Jenner. Penzance and Dolgelley, 
J.R. Bristol, Mr. Thwaites. Ambleside, Westmoreland, Mr. Sidebotham. 
Aberdeenshire and Banffshire, Mr. P. Grant. 

Germany, Khrenberg. Falaise, Brébisson. 

Frond bright green, stout, distinctly visible to the naked eye, lunately 
curved, five or six times longer than broad, extremities tapering, ends rounded, 

lower margin very concave with an inflation at the middle; fillets several, 

three of them more evident ; vesicles numerous, small and scattered. Empty 

frond colourless, without a suture at the middle, collapsing when dried. 

Closterium Ehrenbergii agrees with C. Lunula and C. moniliferum in size, 

colour and texture: it is more curved than the former, the lower margin being 
concave, not straight, and its centre is protuberant. From the latter it differs 

in its vesicles, which are smaller, more numerous and scattered. 

Length of frond ;5 of an inch; greatest breadth 74,5. 
Tab. XXVIII. fig. 2. frond with endochrome. 

6. C. moniliferum (Bory); frond smooth, crescent-shaped, when 
empty colourless; lower margin inflated at the middle; ends 

rounded; vesicles in a single row. 

Lunulina monilifera, Bory, Encycl. Méthod. Hist. N. des Zooph. 182A, t. 3. 
f. 22, 25 and 27. 

Closterium Lunula, var., Ehr. Abh. der Berl. Ak. 1830, p. 62. 

Closterium acerosum, var., Ehr. Abh. der Berl. Ak. 1831, p. 68. 

Closterium Lunula, Kiitzing, Synop. Desmid. in Linnea 1833, f. 80. Bré- 
bisson, A/g. Fal. p. 58. t. 8. 

Closterium moniliferum, Ehr. Infus. p. 90. t. 5. f. 16 (1838). Meneghini, 
Synop. Desmid. in Linnea 1840, p. 252. Bailey, Amer. Bacil. in Amer. 
Journ. of Science and Arts, v. 41. p. 302. t. 1. f. 31. Jenner, Fl. of 
Tunbridge Wells, p. 196. Kiutzing, Phy. Germ. p. 130. Hassall, 
Brit. Alg. p. 370. 

Common. Penzance and Dolgelley, J. R. Framfield and Hastings, Sussex ; 
and Reigate, Surrey, Mr. Jenner. Kerry, Mr. Andrews. Cheshunt, Mr. 
Hassall. Near Bristol, Mr. Thwaites. Yate, near Bristol, M7. Broome. 
Aberdeenshire, Dr. Dickie and Mr. P. Grant. Banffshire, Mr. P. Grant. 
Cheshire and Westmoreland, Mr. Sidebotham. Manchester, Mr. Williamson. 

Germany, Ehrenberg, Kiitzing, Corda, &c. Falaise, Brébisson. Common 
in New York and New England, Bailey. 
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Frond bright green, stout, distinctly visible to the naked eye, lunately curved, 
five or six times longer than broad, extremities tapering, ends rounded ; lower 

margin very concave, inflated at the middle ; fillets several, one to three more 

distinct than the rest ; vesicles few, large, and disposed in a single longitudinal 
series. The empty frond, colourless and without a suture at the middle, col- 
lapsing when dried. 

Closterium moniliferum is smaller than C. Lunula and more curved, and it 

may always be distinguished by the inflation at the middle of its lower margin ; 

its vesicles form a single series, a character which separates it also from 

C. Ehrenbergii. 
Length of frond from ,; to ;45 of an inch; greatest breadth from =}, to 

1 
466° 

Tab. XXVIII. fig. 3. a. frond with endochrome ; 4. empty frond. 

7. C. Jenneri ; frond crescent-shaped, generally slightly con- 
stricted at the suture, when empty colourless, rapidly tapering ; 

ends very obtuse; vesicles in a single series. 

Closterium moniliferum, Ebr. Infus, t. 5. f. 16.n. 6, 7 (1838). 

Sussex; Surrey; and Hampshire, Mr. Jenner. Penzance, J. R. 

Frond smaller than that of Closterium moniliferum, much curved ; extre- 
mities tapering; endsrounded. There is generally a slight constriction at the 

suture. Fillets two or three. The empty frond colourless and without 

markings. 
Closterium Jenneri is more curved than C. moniliferum, and there is no 

inflation of its lower margin. It is more curved than C. Ledbleinii and 

C. Diane, and its ends are far more obtuse than theirs. 

Length between ends of frond 51, of an inch; breadth at suture >,";5- 

Tab. XXVIII. fig. 6. a, 5. fronds with endochrome ; c. empty frond. 

8. C. Leibleinii (Kiitz.) ; frond smooth, crescent-shaped ; extremities 

much attenuated and subacute at the apex; lower margin slightly 
inflated at the middle; vesicles in a single row. 

8. More slender, the central inflation less evident; empty frond 

of a deeper colour and its central suture distinct. 

Closterium Lunula, Leibl. Fl. 1827, p. 259. according to Kiiéz. 
Closterium Leibleinii, Kiitzing, Synop. Diatom. in Linnea 1833, p. 596; 

Phycol. Germ. p. 130. Brébisson, Aig. Fal. p. 58. t. 8. Meneghini, 
Synop. Desmid. in Linnea 1840, p. 232. 

Cheshire, Mr. Sidebotham. Albourn, Framfield, and Hastings, Sussex ; 
and Reigate, Surrey, Mr. Jenner. Penzance and Dolgelley, J. R. Rochdale, 
Mr. Coates. Aberdeen, Mr. P. Grant. Shirehampton near Bristol, Mr. 
Thwaites. : 

Germany, Kiitzing. Falaise, Brébisson. 

Frond small, crescent-shaped, stout, about four to eight times as long as 
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broad ; extremities tapering to a subacute apex. At the centre of the lower 
margin is a slight protuberance, which however is often nearly obsolete. Fillets 
frequently obscure ; vesicles few, large, and disposed in a single series. The 

empty frond has generally a pale straw-colour tinge, and a transverse suture is 

usually visible at the centre. 
Closterium Leibleinii much resembles a young specimen of C. moniliferum ; 

but it is smaller and more curved, the ends are more acute, and the empty 
frond is usually coloured. 

The variety /3. is nearly intermediate between this and the following species. 
I have gathered the sporangia at Penzance and Dolgelley ; Mr. Jenner has 

found them in Sussex, and Mr. Thwaites near Bristol. They are orbicular, 

and but loosely connected with the empty segments of the fronds. 
Length of frond from 54, to ;4; of an inch; greatest breadth from +4455 

291 
ee 1 1 a. y 1 1 to =1,; length of sporangium from ;,),, to 51, ; breadth from 5,4,; to =45- 

Tab. XXVIII. fig. 4. a, c, f, i, &. different states of frond with endochrome ; 
6, d, e. empty fronds ; g, h, J. sporangia. 

9. C. Diane (Ehr.) ; fronds smooth, slender-crescent-shaped ; extre- 

mities tapering; apex subacute ; lower margin not inflated ; vesicles 
in a single series. 

Closterium ruficeps, Khr. Abh. der Berl. Ak. 1831, p. 67. 
Closterium Diane, Ebr. Infus. p. 92. t. 5. f. 17 (1838). Kiitzing, Phy. 

Germ. p. 130. Hassall, Brit. Freshwater Alg. p. 371. 

Sussex, Mr. Jenner. Dolgelley, J. R. Aberdeenshire, Dr. Dickie and 
Mr. P. Grant. Cheshire and Ambleside, Mr. Sidebotham. 

Germany, Ehrenberg. Falaise, Brébisson. 

Frond slender, six to eight times longer than broad, curved; extremities 

tapering to a subacute point. The lower margin is concave and not inflated 
at the centre. Fillets obscure; vesicles disposed in a single longitudinal 
series. 

The empty frond has a pale straw-colour tint, and a transverse suture at the 
centre, where, as in C. Lezbleinii, the segments easily separate. 

This plant differs from C. Letbleinii in being longer, more slender and less 
curved, and in having no projection at the centre of the lower margin; yet I 
have doubts whether they are really distinct, as I have seen some specimens 

apparently intermediate. 
Length between ends of frond ;1, of an inch; greatest breadth ,,4--. 
Tab. XXVIII. fig. 5. a, 6. fronds with endochrome ; c. empty frond. 

ttt Frond nearly straight, scarcely attenuated ; ends truncate ; longi- 

tudinal strie none or indistinct. 

10. C. didymotocum (Corda); frond nearly straight, broadly linear ; 
extremities slightly tapering; ends truncate, reddish; fillets ob- 
scure. 
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a. Kmpty frond divided into four portions by three transverse 
lines or sutures. 

Closterium didymotocum, Corda, Almanach de Carlsbad, 1835, p. 125. t. 5. 
f. 64, 65. Brébisson, in lit. eum icone et specimine. 

Closterium subrectum, Brébisson, Aly. Fal. p. 59. t. 8 (1835). Kiitzing, 
Phycologia Germanica, p. 131. 

8. Baillyanum (Bréb.) ; frond smaller with a suture only at the 
middle. 

Closterium Baillyanum, Brébisson, in lit. cum icone et specimine (1845), 

a. Rare. Dolgelley, J. R. 

3. Common. Dolgelley and Penzance, J. R. Sussex; Surrey; and 
Hampshire, Mr. Jenner. Aberdeenshire, Mr. P. Grant. Ambleside, Mr. 
Sidebotham. 

Germany, Corda, Kutzing. «a. et B. Falaise, Brébisson. 

Frond six to ten times longer than broad, stout, nearly straight, equal ex- 

cept at the extremities, which taper more or less ; ends truncate, fillets obscure ; 

vesicles in a single longitudinal series ; terminal globules and moving granules 
distinct. 

Empty frond reddish, especially at the ends, where the colour is conspi- 
cuous even before the endochrome has collapsed. Faint strize may generally 

be detected in old specimens. 

The variety 3. is by M. de Brébisson considered a distinct species. The 
only difference I can discover is in the number of sutures, and I doubt whether 

any dependence can be placed on this character. Closterium Baillyanum is 

also usually smaller than e, but not invariably, and before the escape of the 

endochrome Iam unable to distinguish them even as varieties. 

Closterium didymotocum may be known from all the preceding species by 
its straight frond combined with truncate ends. It differs from C. striolatum, 
C. intermedium, and C. angustatum, m the absence or indistinctness of its 

striee and the upward inclination of the lower margin at the extremities. 

Length of frond in (. j; of an inch; breadth ,1,. 
Tab. XXVIII. fig. 7. a. frond of «. with endochrome; 6. empty frond ; 

e. frond of 8. with endochrome ; d. empty frond. 

tttt Empty frond distinctly striated, mostly coloured. 

11. C. attenuatum (Ehr.); frond curved, attenuated, suddenly con- 

tracted at the end into a conical point; empty frond reddish, 

faintly striated. 

Closterium attenuatum, Ehrenberg, Infusor. p. 94. t. 6. f. 4 (1838). Kiitzing, 
Phycologia Germanica, p.131. Brébisson, in lit. eum icone. 

Chiltington Common near Pulborough ; Midhurst ; Ashdown Forest ; near 
Tunbridge Wells, &c., Sussex; Reigate, Surrey, Mr. Jenner. Dolgelley and 
Penzance, J. R. Ambleside, Mr. Sidebotham. 

Berlin, Phrenberg. Falaise, Brébisson. 

Frond rather larger than that of Closterium striolatum, eight to twelve 
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times longer than broad, curved, gradually attenuated, and at the end suddenly 
contracted into an obtuse, conical or subcylindrical point. Fillets obscure ; 
vesicles in a single longitudinal series. Empty frond reddish, especially at the 
ends, transverse suture distinct. Longitudinal striz numerous, close, gene- 

rally faint, but sometimes very distinct. 
Closterium attenuatum might be supposed an incomplete state of another 

species, especially when its ends are dissimilar ; but the sudden contraction of 

the extremities is a sufficient distinction. 
Length of frond 2, of an inch; greatest breadth 44, ; distance between the 

strie sg4,5- 
Tab. XXIX. fig. 5. a. frond with endochrome ; 6. empty frond. 

. C. costatum (Corda); frond stout, semilunate or crescent-shaped, 
prepa from the middle; ends obtuse; strize few and conspicuous ; 

suture solitary. 

Closterium costatum, Corda, Almanach de Carlsbad, 1835, p. 124. t. 5. f. 61 
to 63; Observations microscopiques sur les Animalcules des Eaux et des 
Thermes de Carlsbad, p. 34. Brébisson, in lit. eum icone. 

Closterium doliolatum, Brébisson, Meneghini, Synopsis Desmid. in Linnea 
1840, p. 237. 

Closterium dilatatum, Kitzing, Phycologia Germanica, p. 132 (1845) ; in lit. 
cum icone. 

Dolgelley ; and Penzance, J. R. Sussex; Surrey; and Hampshire, Mr. 
Jenner. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Ambleside, Mr. 
Sidebotham. Near Bristol, Mr. Broome. 

Carlsbad ; and Prague, Corda. Falaise, Brébisson. 

Frond stout, five or six times longer than broad, crescent-shaped or nearly 
semilunate, rapidly attenuated from the centre ; end obtuse or somewhat trun- 
cate. Fillets obscure ; vesicles in a single series. 

The empty frond is reddish, with a single transverse suture generally of 
two or more lines. The longitudinal strie, which are few compared to the 
breadth of the frond, are so very distinct that they may be counted without 
difficulty. 

I have gathered a single sporangium at Dolgelley ; it was orbicular, and 
resembled that of Closterium striolatum. 

This species agrees with Closterium angustatum in its distinet, subdistant 
striz ; but their forms are widely different. It is stouter in proportion to its 

length than either C. turgidum or C. striolatum, and its striee are much fewer 
than theirs. 

Length of frond 7; of an inch; greatest breadth ,1,; distance of strize 

apart s379- 
Tab. XXIX. fig. 1. a. frond with endochrome ; 4. empty frond. 

13. C. striolatum (Ehr.); frond closely but distinctly striated, semi- 
lunate or crescent-shaped, tapering from the middle ; sutures gene- 
rally three, never more. 

Closterium striolatum, Ehrenberg, 46h. der Berlin. Ak. 1833, p. 68; Infusor. 
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p. 95. t.6.f.12. Meneghini, Synopsis Desmid. in Linnea 1840, p. 234. 
Bailey, Amer. Journ. of Science and Arts, vy. 41. p. 303. t. 1. f. 35. 
Kitzing, Phycologia Germanica, p. 131. Jenner, Fl. of Tunbridge 
Wells, p. 196. Hassall, Brit. Freshwater Alga, p. 373. 

Common. Carnarvon; Dolgelley; Tal Sarn near Lampeter; near Car- 
marthen ; and Penzance, J. R. Sussex; Surrey; Kent; and Hampshire, 
Mr. Jenner. Kerry, Mr. Andrews. Galway, Mr. M‘Calla. Hertfordshire, 
Mr. Hassall. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Cheshire and 
Westmoreland, Mr. Sidebotham. Manchester, Mr. Gray and Mr. Wil- 
liamson. 

Germany, Ehrenberg. New York; and New England, Bailey. Falaise, 
Brébisson. 

Frond six to twelve times longer than broad, very variable in both length 
and breadth, curved, tapering from the middle; ends very obtuse; upper 

margin convex ; lower concave or straight, but never inclined upwards at the 
ends. Vesicles in a single series; fillets often obscure. This species forms 
yellowish-brown masses in the water. 

The empty frond is reddish and darkest at the ends. Strize numerous, 

crowded, and easily detected. Sutures usually three, but sometimes only two : 
specimens with a single suture are very rare. 

The sporangia, which are not uncommonly met with, are orbicular and placed 
between the deciduous fronds. 

Closterium striolatum is shorter than C. turgidum, and the ends do not turn 

up ; its striz are much more numerous and close than those of C. costatum ; 

and both C. turgidum and C. costatum haye constantly but a single suture. 
It is more closely striated than either C. intermedium or C. angustatum, and 

stouter also in proportion to its length. With this species C. didymotocum 

im some respects agrees as to its size and form, but it is straighter and less 

tapering, and its ends are more truncate, and the strie, if present, are detected 

with the greatest difficulty. 

Length of frond from ;/; to 1, of an inch; greatest breadth from gis to 

=1.; distance between the strize >5:)55- 
Tab. XXIX. fig. 2. a, 6, c. fronds with endochrome ; d, e, 7. empty fronds ; 

g, h. sporangia. 

14. C. intermedium ; frond slender, slightly curved, tapering ; 
striz distinct, not crowded; sutures usually more than three. 

Dolgelley, J. R. 

Frond slender, nearly straight, many times longer than broad, very gradu- 
ally tapering, ends truncate. Fillets obscure ; vesicles in a single series. This 
species forms in the water large masses of a yellow-brown colour. 

The empty frond is straw-colour ; its strive are distinct and can be counted 

without difficulty. Sutures, though occasionally but three, are usually from 
four to seven in number. The central suture often forms a pellucid line re- 
sembling a dissepiment. 

In its form and in the number of its strize Closterium intermedium is inter- 
mediate between C. striolatum and C. angustatum. According to M. de Bré- 
bisson, C. striolatum has about forty striz, C. intermedium twenty, and C. an. 
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gustatum ten or twelve. The most remarkable feature in this plant is the 
number of its sutures exceeding that of any other species ; it is more slender 
and tapers more gradually than C. striolatum. Its more numerous striz and 
tapering form distinguish it from C. angustatum. 

Length of frond from 1, to 3, of an inch; greatest breadth ,3,, ; distance 
between the striz >;1,,. 

Tab. XXIX. fig. 3. a. frond with endochrome; 6, c. empty fronds. 

15. C. angustatum (Kiutz.) ; frond sublinear, curved, scarcely attenu- 

ated; ends truncate; striz few, very distinct and prominent ; 

sutures usually three. 

Closterium angustatum, Kiitzing, Phycologia Germanica, p. 132 (1845) ; in 
lit. cum icone. 

Closterium sulcatum, Brébisson, in lit. eum icone (1845). 

Dolgelley, J. R. Waterdown Forest, &c., Sussex; Reigate, Surrey, Mr. 
Jenner. Aberdeenshire, Mr. P. Grant. Ambleside, Mr. Sidebotham. 

Germany, Kiitzing. Falaise, Brébisson. 

Frond curved, eight or more times longer than broad, nearly equal in 
breadth except towards the extremities which are somewhat attenuated, their 

ends however being truncate. The vesicles are arranged in a single longitu- 
dinal series ; fillets obscure. 

The empty frond is of a pale reddish colour and darkest at the ends. Trans- 
verse sutures usually three, the central one of two or more lines. The longitu- 

dinal strize, of which seldom more than three or four can be seen at one view, 

are few in number, very distinct and prominent, and not unfrequently some- 
what spiral. The frond, I believe, has several angles or ridges, which under 
the glass have the effect of strize. 

Its linear form and scarcely attenuated extremities distinguish this species 
from Closterium intermedium. The striz also are fewer in number, less 

crowded, and more distinct. C. angustatum differs from C. juncidum by its 

stouter form and more distinct striz ; its upper margin also is convex, and 

not straight as in that species. 

Length of frond ,5 of an inch; greatest breadth ,4,; distance between 
the striz =,4,;- 

Tab. XXIX. fig. 4. a. frond with endochrome ; 4, c. empty fronds. 

16. C. guncidum ; frond elongated, very slender, linear, straight 
except at the extremities, which are slightly attenuated and curved 
downwards. 

6. Frond stouter and less elongated. 

a. Dolgelley and Penzance, J. R. Chiltington Common near Pulborough, 
Sussex, Mr. Jenner. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Amble- 
side, Westmoreland ; and Congleton, Cheshire, Mr. Sidebotham. 

6. Dolgelley, J. R. Midhurst, Sussex, Mr. Jenner. 

Falaise, Brébisson. 

Frond many times longer than broad, very slender, linear, straight except 
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at the extremities, which are slightly attenuated and curved downwards ; ends 

obtuse. Fillets and vesicles none or obscure. 

In a. the empty frond is nearly colourless, and the longitudinal striz are 

faint. In #. the colour is deeper and the striae more conspicuous. Trans- 

verse sutures usually three. 

I have gathered sporangia at Dolgelley and Penzance ; they are orbicular 

and placed between the deciduous fronds. 
The slender linear frond distinguishes this species. 
Length of frond from ;1, to 5 of an inch; breadth 5355; diameter of 

LIVE 5000? 

1 en ] 1 1 sporangium 5+, ; distance between the strize =,4,5- 
Length of 3. =1;; breadth ,2,,; length of sporangium 33; ; breadth 353 

breadth between the striz 3,7;7- 
Tab. XXIX. fig. 6. a. frond of a. with endochrome; 6. empty frond ; 

ce, d. sporangia. Fig. 7. a. frond of 6. with endochrome; 6. empty frond ; 

c, d. sporangia. 

** Frond striated, much elongated, gradually tapering, scarcely ros- 

trate; sporangium bilobed, situated between the conjugated fronds. 

17. C. lineatum (Ehr.); frond striated, slender, long, curved, gradu- 

ally tapering into the conico-rostrate extremities; lower margin 

slightly inflated at its centre. 

6. Longitudinal striz spiral. 

Closterium lineatum, Ehrenberg, Abhandl. der Berlin. Akademie 1833, p. 238 ; 
Infusor. p. 95. t. 6. f.8. Meneghini, Synop. Desmid. in Linnea 1840, 
p. 234. Kiitzing, Phycologia Germanica, p. 131. Jenner, FU. of Tun- 
bridge Wells, p. 196. Hassall, British Freshwater Alge, p. 372. 

Closterium elongatum, Brébisson, Meneghini, Synopsis Desmid. p. 234 (1840). 

Carnarvon ; Dolgelley ; and Penzance, J. R. Ashdown Forest, and Water- 
down Forest, Sussex, Mr. Jenner. Aberdeenshire; and Banffshire, M7. P. 
Grant. Manchester, Mr. Sidebotham. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. Mexico, Bailey. 

Frond large, twelve or more times longer than broad, slightly curved, lan- 

ceolate, gradually tapering into the slender extremities, which are curved down- 
wards and obtuse at the end. The upper margin is slightly but uninterrupt- 
edly convex, so as to form an are; the lower margin is concave, owing to the 
curved extremities, but it is slightly protuberant at the centre. Endochrome 

reaching nearly to the ends; fillets three or more, frequently obscure ; vesi- 

cles in a single longitudinal series. 
Empty frond of a pale straw-colour, with numerous but distinct longitudinal 

strize, and one or more transverse lines at the centre. Specimens occasionally 
are met with having the striz spirally arranged. This state, which is very 
beautiful, I can only regard as an accidental variety, as I have observed such 
a frond conjugated with one of the common kind. 

Closterium lineatum connects the rostrate with the other striated species, 
as in general aspect it agrees with some of the latter, and in its inflated centre 
and tapering extremities with the former. It is lable to be mistaken for C. 
Ralfsii, but it is longer, more slender, less inflated at the centre, and more 
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gradually attenuated ; the colour too of its empty frond is paler, and its strize 
are not quite so crowded. 

I have frequently gathered the sporangium near Dolgelley, and Mr. Jenner 
has gathered it in Sussex. It is very remarkable, being the only known ex- 

ample of a geminate or bilobed sporangium. The fronds approach and couple 
in the usual manner ; but instead of the contents of both fronds uniting in the 

ordinary manner into a single body, a bilobed body is produced not unlike a 

species of Cosmarium in form. A distinct line is perceptible between the lobes 
or portions, and each resembles a globular or oval body flattened at the junc- 
tion, and is formed by the contents of the adjacent segments. The sporan- 
gium is more closely connected with the conjugated fronds than is the case in 
species belonging to the first section, but the fronds are not permanently united 
to it as in Closterium rostratum. Although I have here called it bilobed, I 

regard the sporangium as binate, rather than bilobed, because it readily sepa- 
rates at the junction, each portion retaining the segments of the frond belong- 
ing to it. 

Length of frond 2, of an inch; greatest breadth 51, ; length of the bilobed 
sporangium 54, ; greatest breadth 54, ; distance between the strie 5,15. 

Tab. XXX. fig. 1. a. frond with endochrome ; 6. empty frond; c. sporan- 
gium. 

*** Frond either rostrate or minute, colourless and acicular ; sporan- 

gium cruciform. (Stauroceras, Kitz.) 

+ Frond striated, tapering at each end into a distinct beak. 

18. C. Ralfsii (Bréb.) ; frond stout, striated, curved, rapidly attenuated 
into linear beaks which are shorter than the ventricose body. 

Closterium rostratum, Ralfs, in Jenner, Fl. of Tunbridge Wells, p. 196 (1845) 
(not of Ehrenberg according to Brébisson). 

Closterium Ralfsii, Brébisson, in lit. (1845). 
Stauroceras Ralfsii, Brébisson, in lit. (1846). 

Carnarvon and Dolgelley, J. R. Midhurst; near Tunbridge Wells, &c., 
Mr. Jenner. Aberdeenshire, Dr. Dickie. Near Manchester ; and Ambleside, 
Mr. Sidebotham. 

Falaise, Brébisson. 

Frond yellowish-brown, stout, six to eight times longer than broad; the 

upper margin convex, the lower concave, but ventricose at the centre; extre- 

mities tapering into a narrow linear beak, which is curved downwards, shorter 

than the body, and obtuse at the apex. Vesicles disposed rather irregularly 
in a single longitudinal series. Fillets generally obscure. 

The empty frond, which is firm, is reddish, especially at the ends. Striee 
numerous, close, and distinct ; transverse suture solitary. 

This and the two following plants differ considerably from the other striated 
species (Closterium lineatum in some respects excepted). The body of the 
frond is somewhat lanceolate, being equally convex on both margins, and 
tapering at each end into a linear or setaceous beak, which is curved down- 
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ward and thus gives the frond a curved appearance. The green endochrome 
is nearly confined to the inflated body. 

Closterium Ralfsii may be known from C. rostratum and C. setaceum by 

its larger size, the deeper colour of its empty frond, the shortness of its beaks, 

its firmer texture, and by the upper margin, which, inclusive of the beaks, 

forms an uninterrupted convexity or arc. 

Length of frond 4, of an inch; greatest breadth =1,; distance between 
the strie >,43;: 

Tab. XXX. fig. 2. a. frond with endochrome ; 6. empty frond. 

19. C. rostratum (Khr.); frond striated, tapering at each end into a 

setaceous curved beak which is about equal in length to the ventri- 
cose body ; sporangium cruciform. 

Closterium rostratum, Ehrenberg, Abhandl. der Akademie d. Wissensch. zu 
Berlin 1831, p. 67; 1833, p. 240; Infus. p.97.t.6.f.10. Meneghini, 
Synop. Desmid. in Linnea 1840, p. 235. 

Closterium Acus, Nitzsch, Kiitzing, Synopsis Diatomearum in Linnea 1833, 
p- 595. f. 81; Alg. aq. dule. No. 80. Jenner, Fl. of Tunbridge Wells, 

. 196. 
ae caudatum, Corda, Almanach de Carlsbad 1835, p. 125. t. 5. f. 66. 
Stauroceras Acus, Kitzing, Phycologia Germanica, p. 133(1845). Brébisson, 

in lit. cum specimine. 

Dolgelley and Penzance, J. R. Sussex; Kent, Mr. Jenner. Durdham 
Down near Bristol, Mr. Thwaites. Near Congleton, Cheshire ; Ambleside, 

Westmoreland ; and near Manchester, Mr. Sidebotham. Aberdeenshire, M7. 
P. Grant. 

Germany, Ehrenberg, Kiitzing, Corda. Falaise, Brébisson. 

Frond lanceolate, tapering into setaceous beaks, which are curved downwards 

at the extremity, obtuse at the apex, and nearly equal in length to the inflated 
body. 

Endochrome green, confined to the inflated portion ; fillets obscure; vesicles 
arranged in a single series ; the moving granules are situated at the end of the 
endochrome, and apparently are not contained within a globule, as their mo- 
tion has a wider range than in many other species. 

The empty frond is colourless or tinged straw-colour, and the strize are 

numerous and close. 

Mr. Jenner and myself have gathered conjugated specimens of Closterium 
rostratum in greater abundance than those of any other species. The cell 
formed for the reception of the sporangium is intimately connected with the 
fronds, of which indeed it seems to form a part. When viewed in front it may 
be described as a four-sided figure, whose angles are cut off at their union with 
the segments. All its sides are concave, but those between the segments of 
the same frond are shorter than the others and have deeper and more angular 
concavities, so that the sporangium has the same figure as the cell. 

Length of frond {15 of an inch; greatest breadth ;,5, ; length of sporan- 
gium >+;; breadth =1,; distance between the strie 5;4,,. 

Tab. XXX. fig. 3. @. frond with endochrome ; 4, d. empty fronds ; ce. conju- 

gated fronds; e. sporangium. 
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20. C. setaceum (Khr.); frond very slender, finely striated, narrow- 

lanceolate, tapering at each extremity into a very long setaceous 
beak, which alone is curved; vesicles none or obscure. 

Closterium setaceum, Ehrenberg, Abhandl. der Berlin. Ak. 1833, p. 239 ; 
Infus. p. 97. t. 6. f.11. Meneghini, Synop. Desmid. p. 235. Jenner, 
Fl. of Tunbridge Wells, p.196. Hassall, Brit. Freshwater Alga, p.373. 

Closterium rostratum, Bailey, Amer. Bacillaria in Amer. Journ. of Science 
and Arts, v. 41. p. 303. t. 1. f. 36 (1841). 

Stauroceras subulatum, Kiitzing, Phycologia Germanica, p. 133 (1845). 
Stauroceras setaceum, Brébisson, in lit. (1846). 

Dolgelley, J. R. Waterdown Forest; and near Cross-in-hand, Sussex, 
Mr. Jenner. Near Bristol, Mr. Broome. Near Aberdeen, Mr. P. Grant. 

Germany, Lhrenberg. Staten Island, New York, Bailey. Falaise, Bré- 
bisson. 

Frond minute, many times longer than broad, very slender ; the body nar- 

row-lanceolate, straight, attenuated at each end into a setaceous beak or awn, 

which is longer than the inflated portion, curved downwards at the extremity 

and blunt at the apex. The endochrome is pale, and does not extend beyond 

the inflated part. Vesicles none or indistinct ; fillets none ; moving granules 
not contained within a globule. 

The empty frond is colourless, and exhibits close and faint strize. 

Conjugated specimens are not uncommon. The process differs but little 

from that described under the preceding species. The sporangium in this 

species also appears like a continuation of the segments, and is quadrate or 
cruciform. 

Closterium setaceum may be known from C. rostratum and C. gracile by 
its slender beaks being longer than the body of the frond. 

Length of frond ,4,; of an inch; greatest breadth ,.,,; distance between 
the striz 5,1;;- 

Tab. XXX. fig. 4. a. frond with endochrome; 6. empty frond; c. sporangium. 

tt Frond minute, tapering, not rostrate ; empty frond colourless and 

without markings. 

21. C. Cornu (Khr.); frond smooth, minute, curved, very slender ; 

extremities slightly attenuated; ends obtuse; vesicles none or 
indistinct. 

8. Frond more turgid. 

Closterium Cornu, Ehrenberg, Abhandl. der Berlin. Ak. p. 62 (1830) ; Infusor. 
p- 94. t. 6. f. 5. Meneghini, Synop. Desmid. in Linnea 1840, p. 233. 
Jenner, F/. of Tunbridge Wells, p. 196. Kiitzing, Phycologia Germa- 
nica, p. 131. Hassall, Brit. Freshwater Alge, p. 372. 

Closterium tenue, Kutzing, Synopsis Diatom. in Linnea 1833, p. 595. f. 78 ; 
Phycologia Germanica, p. 130. 

Henfield, Piltdown Common, Battle, and Rackham Bogs, Sussex, Mr. Jenner. 
Dolgelley, J. R. Ambleside, Mr. Sidebotham. 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. 
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Frond very minute, five to eight times longer than broad, slender, slightly 

curved; extremities attenuated; ends blunt, but frequently one more so than 

the other. The figure of the frond is variable ; the upper margin is more or 
less convex, the lower one concave or straight; occasionally the extremities 

curve in opposite directions. Endochrome very pale. Vesicles wanting ac- 
cording to Meneghini; but Mr. Jenner informs me that they are’ present, 

although indistinct. The empty frond is colourless. 

Mr. Jenner has gathered conjugated specimens at Rackham Bogs. The 
sporangium, which is quadrate, is large compared with the size of the plant. 

The empty segments of the frond remain attached to the angles of the spo- 

rangium. 

Closterium Cornu differs from C. acutum in its obtuse ends. 

Length of frond 1, of an inch; breadth 5,4,,. 

Length of 8. 34;; breadth 5,,,; length of sporangium ;}, to 
breadth 5,45 to s4;- 

Tab. XXX. fig. 6. a, 6. fronds of 8. with endochrome ; e¢, d. front views of 

sporangia; e. side view of sporangium ; f, g. fronds of a. 

a, 
80? 

22. C. acutum (Lyngbye); frond curved, gradually tapering at each 
extremity; end more or less acute; empty frond colourless. 

a. Frond six to twelve times longer than broad; ends subacute. 

Echinella acuta, Lyngbye, Tent. Hydrophytologiea Danice, p. 209. t. 69. G. 

(1819). 
Frustulia acuta, Kitzing, Synopsis Diatomearum in Linnea 1333, p. 537. 
Closterium acutum, Brébisson, in lit. cum icone (1845). 
Stauroceras acutum, Brébisson, in lit. (1846). 

6. Frond ten to twenty times longer than broad, tapering at each 

extremity into a very fine point. 

Frustulia subulata, Kiitzing, Synop. Diatom. p. 538. f. 3 (1833). 
Stauroceras subulatum, Brébisson, in lit. cum icone (1846). 

Dolgelley and Penzance, J. R. Rochdale, Mr. Coates. Brightlg near 
Battle, Sussex, Mr. Jenner. 

Germany, Kiitzing. Falaise, Brébisson. 

Frond very minute and slender, many times longer than broad, narrow-lan- 

ceolate or acicular, slightly curved, gradually tapering ; extremities hyaline, 

and more or less acute at the apex. Vesicles obscure; fillets none; endo- 
chrome very pale, and not extending to the extremities. The moving granules 

are free, and more or less remote from the ends. 

The empty frond is quite colourless and free from markings. 
Sporangia are not uncommon. I have frequently gathered them at Dol- 

gelley and Penzance, and M. de Brébisson has sent me drawings of French 
specimens. The sporangium is cruciform in the front and oval in the side 
view. It is inclosed in a cell, similar to itself in form, but extending beyond 

it at the angles into the adjoining portion of the respective segments. In their 

empty state the segments have so much the colour and appearance of the 
water in which they are immersed that it is difficult to trace them, and the 
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portions of the cell which project into the segments may be mistaken for them. 
The same circumstance renders it difficult to determine the exact form of the 
attenuated ends. 

By Brébisson Closterium subulatum is regarded as a distinct species; and 
no doubt extreme states differ considerably, but I am unable to detect any di- 

stinctive character on which I can rely. 
Closterium acutum differs from C. Cornu in its tapering frond and acute 

ends ; its fronds are also far more closely united with the sporangium. 
Length of frond 54, of an inch; greatest breadth ,7,,; length of sporan- 

gium 5,4; to z1;; breadth ,,-: 
Tab. XXX. fig. 5. a, 6. fronds of a; c. frond of 8; d. conjugated fronds 

from a drawing by Brébisson; e. front view of sporangium ; /. side view of 
sporangium from a drawing by Brébisson. Tab. XXXIV. fig. 5. sporangium. 

17. SPIROTAINIA, Bréd. 

Frond simple, elongated, cylindrical or fusiform, straight, entire, not 

constricted at the middle; ends rounded ; endochrome spiral. 

The fronds are simple, straight, cylindrical, slightly attenuated at 

the extremities; they are quite entire and not constricted at the mid- 

dle. The endochrome is spiral, as in Zygnema, and, except in fronds 

about to divide, there is no interruption at the centre. 

The spiral arrangement of the endochrome will distinguish Spiro- 

tenia from every other genus in the family. It also differs from Teé- 

memorus in the entire extremities, and from that genus as well as 

from Docidium in the absence of a constriction at the centre. It dif- 

fers likewise from Closterium by its straight fronds and the absence 

of a globule near the extremities. 

Spirotenia affords another example of resemblance to the Conju- 

gate. The endochrome is so exactly like that of Zygnema, that, until 

we saw M. de Brébisson’s drawing, both Mr. Jenner and myself had 

regarded the S. condensata as the young state of a Zygnema. It 

however does not form a filament, the cells dividing in the manner of 

the Desmidiez ; but the division is oblique, as in Scenedesmus ; thus 

affording a character by which it may be distinguished from Pentium, 

even should the spiral form of the endochrome be absent. 

In Spirotenia the complete division of the cell is prior to the divi- 

sion of the gelatinous covering, which thus retains the two newly 

parted cells together for some time longer ; a fact which convincingly 

proves that this genus belongs to the Desmidiez. 
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1. S. condensata (Bréb.) ; endochrome a single, broad, closely spiral 

band. 

Spirotenia condensata, Brébisson, in lit. cum icone (1846). 

Common. Dolgelley and Penzance, J. R. Henfield, Sussex, and bogs at 
Fisher’s Castle, Tunbridge Wells, Mr. Jenner. Ayrshire, Rev. D. Lands- 
borough. Aberdeenshire, Dr. Dickie and Mr. P. Grant. Ambleside, Mr. 
Sidebotham. Near Bristol, Mr. Thwaittes. 

Falaise, Brébisson. 

Frond bright yellow-green, cylindrical with rounded ends, or fusiform, five 
to ten times longer than broad, enclosed in an evident mucous covering. The 

endochrome consists of a single broad spiral band. The revolutions are close, 

and from seven to twelve in number. 

This is a beautiful plant ; and in a recent state the spiral arrangement of the 
endochrome is very conspicuous, but it collapses shortly after being gathered. 

Length of frond 54, of an inch; breadth =3 208 1048° 

Tab. XXXIV. fig. 1. a, 6. mature frond; c. fronds after division. 

2. S. obscura ; endochrome at first in several slender spiral 
threads, afterwards uniform. 

Dolgelley and Penzance, J. R. Bogs at Fisher’s Castle, Tunbridge Wells, 
Mr. Jenner. 

Frond dark green, cylindrical or fusiform, extremities attenuated, five to 

eight times longer than broad. When young the endochrome is distinctly 

spiral, and the frond resembles a joint of a many-spired species of Zygnema. 
The threads or fillets are several in number, slender, and each of them makes 

but one or two revolutions in the length of the frond. Generally however the 
endochrome forms a uniform dark green mass without any appearance ot 
spires. In this state, a small hyaline space left at each extremity will fre- 
quently be found to contain a small granule. 

I long regarded this species as probably a variety of Spirotenia condensata, 
nor was it until I met with a young specimen that I was fully satisfied of its 
distinctness. Even specimens which do not exhibit the spires may be recog- 
nized by the darker colour of their endochrome and more tapering extremities. 

Length of frond from 54, to 34, of an inch; greatest breadth from —— 

to 51;- 

Tab. XXXIV. fig. 2. a, 4, c. single fronds; d, e. fronds after division. 

*** Cells fasciculated. 

18. ANKISTRODESMUS, Corda. 

Cells elongated, attenuated, entire, aggregated in faggot-like bundles. 

The cells are fusiform or crescent-shaped, have no constriction at 

N 
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their centre, and are precisely like those of Closterium except in their 

averegation, which is the only distinction between the two genera. 

1. A. falcatus (Corda); bundles of numerous crescent-shaped very 
slender cells. 

Micrasterias falcata, Corda, Almanach de Carlsbad 1835, p. 121. t. 2. f. 29. 
Closterium gregarium, Meneghini, Consp. Alg. Eugan. p. 17 (1837). 
AXanthidium ? difforme, Ehr. Infus. p. 147. t. 10. f. 26 (1838) ? 
Closterium faleatum, Meneghini, Synop. Desmid. in Linnea 1840, p. 233. 
Rhaphidium fasciculatum, Kitzing, Phycologia Germanica, p. 144 (18495). 
Ankistrodesmus gregarius, Brébisson, in lit. cum specimine (1846). 

Dolgelley and Penzance, J. R. Sussex, Mr. Jenner. Ambleside, Mr. 
Sidebotham. 

Italy, Meneghini. Germany, Ehrenberg, Kitzing. Falaise, Brébisson. 

Cells very minute and slender, crescent-shaped, fasciculated in irregular 

bundles composed of numerous individuals, which, as the convexity of each is 

turned inwards, diverge at each extremity of the bundle. 
This plant is not unlike an early state of a Closterium, and as such I 

formerly considered it; but Corda, Kiutzing and Brébisson have pronounced 

it to belong to a distinct genus. 
The bundles vary greatly in their compactness, as well as in the number of 

their cells. 
Not having seen Corda’s description and figure of Ankistrodesmus convo- 

Jutus, I am unable to determine whether the present species differs from it. 
Length of cell =1, of an inch; greatest breadth =,1,5. 
Tab. XXXIV. fig. 3. a, 6, c. aggregated cells; d. a single cell. 

«ee Hrond composed of few cells, definite in number, and not forming 

a filament. 

19. PEDIASTRUM, Meyen. 

Frond plane, circular, composed of several cells, which form by their 

union a flattened star, and are generally arranged either in a single 

circle or in two or more concentric ones; marginal cells bipartite. 

Frond minute, composed of four or more cells united together in 

the figure of a flattened star; when these are only four in number 

they are not arranged in a circle and the star is somewhat angular ; 

in most species, however, they form either a single circle or two or 

more concentric ones, and one or two cells usually occupy the centre. 

The cells are combined into a frond by a mucous matrix, which is 

generally colourless and constitutes hyaline interstices. Occasionally 

some are ruptured, but in this case their endochrome alone escapes, 
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and the others are not affected. In all the species the free margin of 

the outer cells is bipartite, a character which I consider important, and 

in fact a modification of the form observed in Cosmarium and other 

genera with constricted fronds. The cell in Pediastrum, however, is 

different from theirs, since its division into two segments exists only 

on one side, and in regard to the inner cells is at most a slight con- 

cavity of the external margin. 

The flat, star-like fronds of Pediastrum are so characteristic, that 

there is no risk of mistaking it for any other genus, Crucigenia per- 

haps excepted; that however differs by having entire, quadrangular 

cells. 

It is far more difficult to distinguish its species. Ehrenberg relies 

chiefly on the number of the circles, but this character, as Meneghini 

and Professor Bailey have observed, cannot always be depended on: 

the latter says, “There appears to me to be much confusion in the 

specific characters, arising from the circumstance that the number 

of corpuscles in the different rows has been made a character of spe- 

cific importance. From what I have seen of the species, I am satis- 

fied that the number of corpuscles in a star is liable to great variation 

in the same species.” 

I have myself noticed that, in one species at least, the number of 

circles varies from one to three; and the same observation has been 

made by Mr. Jenner. He has also remarked that the number of cells 

in the inner circle, on which I was inclined to place greater reliance, 

is subject to variation. Some species have one cell in the centre and 

others two; but the central cells are said to be sometimes deficient, 

a variation which I have not observed. 

All the above characters, it must be allowed, are more or less un- 

certain; still upon them we must for the most part depend in discri- 

minating between nearly allied species. 

Meneghini adopts as a specific character the number and position 

of hyaline vesicles in each cell; but I am afraid that both of these 

are also variable. 

The synonyms in this genus are so confused that I quote them with 

much hesitation. Ehrenberg, having relied almost entirely on the 

number of the circles and the cells in each, has neglected the form of 

the cells, and consequently his species are intermixed, states of some 

being referred to others. Mr. Hassall indeed has constituted several 

new species; but as he has attempted this from an examination merely 

N 2 
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of Ehrenberg’s figures, and not of the plants themselves, his opinions 

are entitled to less weight than they would have been if founded on 

his own observation. 

Professor Bailey has suggested, in his paper on the American Des- 

midiez, that the form of the cells might afford the most certain cha- 

racter. Kiitzing, who has described nine species in his ‘ Phycologia 

Germanica,’ seems to have arrived at the same conclusion. I have 

ventured in some instances to differ from Kutzing’s views; yet I feel 

persuaded that his definitions of the species in Pediastrum are truer 

to nature than those of Ehrenberg. 

I have not seen the cells during the process of division; but I am 

informed by M. de Brébisson that it takes place at the notch, in the 

same manner as in other Desmidiez: hence the cells in each circle 

are connected at their ends, like those of the filamentous genera. I 

do not however understand in what manner the additional circles are 

formed, nor why the numbers in each circle are so constant. 

The segments or lobes are in some species more or less emarginate, 

and in others entire; as this character seems to be constant, I have 

taken advantage of it to divide the genus into two sections. 

* Lobes of the outer cells emarginate, or truncate. 

1. P. Tetras (Ehr.); cells four, separated by colourless interstices 
which form a cross; lobes truncato-emarginate. 

Micrasterias Tetras, Ehr. Infus. p. 155. t. 11. f. 1 Cra Bailey, Amer. 
Journ. of Science and Arts, v. 41. p. 293. t. 1. f. 19 

Pediastrum Tetras, Ralfs, Annals of Nat. Hist. v. 
(1844); Trans. of Bot. Soc. of Edinburgh, v. 2. 
Brit. Freshwater Alg. p. 388. 

14. p. 469. t.12. £.4 
p: 157. t.17. Hassall, 

Barmouth ; Dolgelley and Penzance, J. R. Beckley Furnace near Battle, 
Sussex, Mr. Jenner. Ambleside, Mr. Sidebotham. Near Aberdeen, Mr. P. 
Grant. 

Germany, Lhrenberg. Maine to Virginia, Bailey. 

Frond extremely minute, composed of four cells, which constitute a star-like 

figure; the cells are somewhat triangular, and connected by a hyaline matrix, 

which forms colourless interstices in the figure of a cross; the free margin is 
bilobed ; the lobes terminate in a broad shallow notch, which has acute corners. 

The colouring matter is pale green. 

Meneghini makes Pediastrum Tetras a synonym of P. Heptactis; but T 
have not seen any intermediate forms, and in fact the frond of this species 

is sometimes as large as that of P. Heptactis, although the latter contains 

twice as many cells. 
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Length of cell 554; of an inch; breadth 5545. 
Tab. XXXI. fig. 1. a, b. fronds with endochrome; ec. distorted frond ; 

d. empty frond. 

2. P. Heptactis (Khr.) ; frond constituted of seven cells disposed in a 
circle round another in its centre; cells bipartite with emarginate 
lobes. 

Micrasterias heptactis, Ehr. Abh. d. Berl. Ak. (1833), p. 300; Infus. p. 156. 
tell. £45 B,C, \d: 

Euastrum heeagonum, Corda, Almanach de Carlsbad 1835, PoclZ2eeos 
Pediastrum heptactis, Meneghini, Synop. Desmid. in Linnea 1840, p. 211. 

Ralfs, Annals of Nat. Hist. v. 14. p. 469. t. 12. f.5; Trans. of Bot. 
Soc. of Edinburgh, v. 2. p. 157. t. 17. 

Pediastrum simplex, Hassall, Brit. Freshwater Alge, p. 388 (1845) ; not of 
other authors. 

Barmouth and Penzance, J. R. Beckley Furnace, Sussex, and near South- 
ampton, M7. Jenner. Rochdale, Mr. Coates. Near Aberdeen, Mr. P. Grant. 

Germany, Ehrenberg and Corda. Mexico, Bailey. 

Frond very minute, composed of eight cells, one in the centre and seven in 
a circle round it; the cells connected by a gelatinous matrix, which forms 

colourless interstices. The seven external cells are bipartite, their lobes end- 

ing in a broad shallow notch with acute corners; in other respects the cells 

are variable; the figure of the central one especially differs in almost every 

specimen, being sometimes angular and entire, and sometimes deeply divided 

with rounded segments. The colouring matter is very pale. 

Length of cell 5355 of an inch; breadth ,3,,. 

Tab. XXXI. fig. 2. a, &. fronds with endochrome ; ec. distorted frond ; 

d. empty frond. 

3. P. biradiatum (Meyen) ; outer circle generally of eleven bipartite 
cells, with bifid or emarginate lobes. 

8. Lobes of outer cells truncato-emarginate. 

Pediastrum biradiatum, Meyen, Nov. Act. Acad. Nat. Cur. v. 14. f. 21, 22 
(1828). Meneghini, Synop. Desmid. in Linnea 1840, p. 211. 

Micrasterias Rotula, Khr. Infus. p. 158. t. 11. f. 7 (1838). 
Pediastrum Rotula, Kitzing, Phycologia Germanica, p. 143 (1845). 

a. Penzance, J. R. Ambleside, Mr. Sidebotham. Rochdale, Mr. Coates. 

(. Beckley Furnace, Sussex, and near Southampton, Mr. Jenner. 

Germany, Meyen, Ehrenberg, Kiitzing. New Jersey, Bailey. 

Frond minute, generally composed of 16 or 17 cells arranged in two con- 
centric circles, with a solitary cell in the centre; this central cell is said to be 
often wanting. I have never found it in British specimens, nor indeed even a 

vacancy in its place. The five angular cells forming the inner circle are often 
quadrilateral, and the exterior of each has a linear notch. The outer circle 
consists of eleven cells, which are either quadrilateral or somewhat cuneate ; 
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the free margin is deeply bipartite, and the lobes are again divided or truncato- 
emarginate. The endochrome is bluish-green, with minute scattered granules. 
Interstices between the cells hyaline. 

Kiitzing unites this and the two preceding species under Ehrenberg’s name, 
Rotula; Meneghini keeps it distinct. Typal specimens of this species differ 
from P. Tetras and P. Heptactis, not only in the number of the cells, but also 
in the deeply divided and tapering lobes of the outer cells. Specimens how- 
ever of the variety 6, gathered in Sussex by Mr. Jenner, render it doubtful 
whether Kiitzing’s view is not the correct one ; for whilst these specimens have 

the same number and disposition of cells as P. biradiatum, the lobes of their 
marginal cells are merely slightly emarginate like those of P. Heptactis. 

Length of cell in the outer circle 5,55 of an inch; breadth 4. 
Length of 6. =3,,; breadth =3,,. 
Tab. XXXI. fig..3. a. frond with endochrome ; 6. empty frond: fig. 4. a, 6. 

fronds of 6. with endochrome ; c. empty frond. 

** Lobes of the segments entire. 

+ Connecting substance coloured. 

4. P. Selenea (Kitz.); cells crescent-shaped, arranged in one or 

more circles around one or two central ones; connecting medium 

coloured. 

Selenea orbicularis, Nitzsch, Kiitzing, Synopsis Diatom. in Linnea 1833, p.604. 
Micrasterias Selenea, Kitzing, Synop. Diatom. p. 604. f. 92 (1833). 
Micrasterias Boryana, Ehrenberg, Infusor. t. 11. f. 5. e (1838). 
Pediastrum Napoleonis, Ralfs, Annals of Nat. Hist. v.14. p. 470. t. 12. £.6 

(1844); Trans. of Bot. Soc. of Edinburgh, v. 2. p. 158. t. 17; not of 
Meneghini. 

Pediastrum Selenea, Kiitzing, Phycologia Germanica, p. 143% (1845). 
Pediastrum elegans, Hassail, British Freshwater Alga, p. 389 (1845). 
Pediastrum lunare, Hassall, British Freshwater Alga, t. 92. f. 3 (1845). 

Barmouth, North Wales, J. R. 

Germany, Kiitzing, Ehrenberg. 

Pediastrum Selenea, like the other species of this genus, varies in the 
number of cells. Kiitzing’s figures represent three states, having respectively 
one, two, and three circles, round a central cell, all the cells being lunate ; the 

number of cells consisting of 5 in the first circle, 10 in the second, and 15 in 

the third. 

The followmg description applies to British specimens only. 
Frond minute, with two angular cells in the centre, and six crescent-shaped 

ones arranged in a circle round them. The cells are not approximate, or 

separated by hyaline interstices, as in other species; but are connected by a 

coloured portion, which indeed may be said to constitute the frond, the cells 

being imbedded in it. It will be seen that the British specimens differ from 
those figured by Kiitzing by having two cells in the centre instead of one, and 

six in the cirele instead of five. I have never seen specimens with more than 
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one circle. Notwithstanding these differences, I believe that our plant is cor- 

rectly referred to this species. It agrees both in the crescent-shaped cells and 

in the coloured connecting medium ; characters which distinguish it from all 
others. 

Tab. XXXI. fig. 5. frond with endochrome. 

tt Interstices of the frond hyaline. 

5. P. simplex (Meyen) ; frond composed of four cells with or without 
one or two central ones; lobes of marginal cells ovate, tapering to 
a point. 

a. Marginal cells truncate at the base and forming a circle, its 
centre vacant or occupied by one or two cells. 

Pediastrum simplex, Meyen, Nov. Act. Acad. Nat. Cur. v. 14. t. 42. f. 1-3 
(1828). Kiitzing, Phycologia Germanica, p. 142. 

Micrasterias simplex, Kiitzing, Synopsis Diatom. in Linnea 1833, p. 602. 
Micrasterias Coronula, Ehrenberg, Infusor. p. 156. t. 11. f. 2 (1838). 
Pediastrum Napoleonis, Hassall, Brit. Freshwater Algae, t. 92. f. 10, 11 

(1845). 

8. cruciatum; cells angular at the base, connected in a cruciform 
manner without a central space. 

Pediastrum cruciatum, Kiitzing, Phycologia Germanica, p. 142 (1845) ; in 
lit. cum icone. 

Near Aberdeen, Mr. P. Grant. 

Germany, Kiitzing, Ehrenberg. 

In all the specimens that I have seen of this species, the number of cells was 

invariably four ; but, according to Ehrenberg and other authors, it occasionally 

has one or two other cells in the centre. I have observed two furms: in one 

of them the cells were truncated at the base and the frond had a central square 

vacancy ; in the other the bases of the cells extended into angles, and, as these 

exactly fitted each other, the interstices or jomings formed across. The latter 
state I believe to be the Pediastrum cruciatum of Kitzing, although the figures 

which he sent me represent smaller fronds. 

At the base of each cell in 3. there is generally a large vesicle, which how- 

ever is sometimes absent. At first sight this variety appears to be distinct, 

but I have seen intermediate specimens, and, in all, the lobes of the cells are 

ovate at the base and taper into a cuspidate point. 

Length of cell including lobes ;j5, of an inch; breadth >;4,; length of 

B. +355; breadth from =2,; to 5): 
Tab. XXXIV. fig. 15. a. frond with endochrome ; 6. empty frond; ce. frond 

of 3; d. P. cruciatum from a drawing by Kiitzing. 

6. P. pertusum (Kiitz.) ; inner cells leaving hyaline intervals resem- 
bling foramina; outer cells rectangular, notch triangular, as broad 

as the cell. 

Micrasterias Boryana, Ebr. Infusor. t. 11. f. 5. 6, d, ¢ (1838). 
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Micrasterias tricyclia, Ehr. Infusor. t. 11. f. 8. a, 6 (1838). 
Pediastrum pertusum, Kitzing, Phycologia Germanica, p. 143 (1845). 
Pediastrum tricyclium, Hassall, Brit. Freshwater Alge, t. 92. f. 1 (1845). 

Aberdeen, Mr. P. Grant. Storrington, Sussex, Mr. Jenner. 

Germany, Ehrenberg. 

Frond consisting of from one to three circles of cells arranged round one or 
two central ones. The number of cells, as in Pediastrum Selenea and P. 

Boryanum, generally consists of 5 in the first circle, 10 m the second, and 15 
in the third; but I have seen fronds with four cells forming a circle about 

two central ones. Ehrenberg’s figures represent all the cells as alike in 
form, and this was the case in specimens sent me by Mr. P. Grant; but 
Mr. Jenner finds the inner cells quadrate, and only the marginal ones notched. 

In all the varieties, however, the inner cells are so placed as to leave hyaline 
spaces which have the appearance of perforations. The marginal cells have, 

on their free side, a wide triangular notch, about equal to the fourth part of 
a square ; were this filled it would make the cell quadrate, consequently the 

sides and base of thé cell form rectangular triangles, and the terminal lobes 
taper to an acute point. 

Length of cell in outer circle 5545, of an inch; breadth =,5<. 
Tab. XXXI. fig. 6. a, 6. fronds with endochrome. 

7. P. granulatum (Kitz.) ; cells granulated; lobes of marginal cells 
tapering. 

Pediastrum granulatum, Kiitzing, Phycologia Germanica, p. 143 (1845) ; in 
lit. cum icone. 

Weston Bogs near Southampton, Mr. Jenner. 

Germany, Kiitzing. 

Frond composed of six cells circularly arranged around two subquadrate 
central ones ; the marginal cells have lobes gradually tapermg into short points, 
and all are rough with minute granules. 

I have seen no specimens of this species, but Mr. Jenner’s drawings exactly 

agree with one sent me by Professor Kiitzing. 

Length of cell in outer circle =,4, of an inch; breadth ~2 
2000 1851° 

Tab. XXXI. fig. 8. a. frond with endochrome ; 6. empty frond. 

8. P. Napoleonis (Turpin); six angular cells forming a circle round 
two central ones; lobes of marginal cells cuspidate ; notch wide. 

Helierella Napoleonis, Turpin, Dict. des Se. Nat. par Levr. Atl. Veg. ves. 
fig. 20 (1820); Mém. du Mus. v. 16. t. 13. f. 21. 

Micrasterias Napoleonis, Kiitzing, Synop. Diatom. in Linnea 1833, p. 602. 
Ehrenberg, Infus. p. 156. t. 11. f. 3. 

Pediastrum Napoleonis, Meneghini, Synop. Desmid. in Linnea 1840, p. 212. 
Pediastrum hewactis, Hassall, Brit. Freshwater Algae, t. 92. f. 5 (1845). 
Pediastrum excavatum, Hassall, J. c. t. 92. f. 6 (1845). 

Ashdown Forest, Sussex, Mr. Jenner. Swansea, J. R. Near Aberdeen, 
Mr. P. Grant. 

Germany, Kiitzing, Ehrenberg. 
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I greatly doubt whether this species is distinct from Pediastrum Boryanum. 
Its claim to rank as a species depends on the number and arrangement of its 
cells. The cells themselves are variable in form. The notch of the marginal 
ones is rounded, and usually wider than in the allied species. 

Length of cell in outer circle from , 359 to zsq of an inch; breadth from 
1 1 

1813 to 1088° 

Tab. XXXI. fig. 7. a, 6, c. fronds with endochrome ; d, e. empty fronds. 

9. P. angulosum (Ehr.); marginal cells with angular lobes which are 
not extended into rays; interstices hyaline. 

Micrasterias angulosa, Ehrenberg, 4bh. der Berlin Ak. p. 301 (1833) ; 
Infusor. p. 156. t. 11. f. 6. a. 

Pediastrum angulosum, Meneghini, Synopsis Desmid. in Linnea 1840, p. 211. 
Hassall, British Freshwater Alga, p. 391. 

Pediastrum Boryanum, Ralfs, Annals of Nat. Hist. v.14. t. 12. f. 7 (upper 
figure) (1844); Trans. of Bot. Soc. of Edinburgh, v. 2. t. 17. 

Dolgelley, J. R. Ambleside, Mr. Sidebotham. Aberdeen, Mr. P. Grant. 

Beckley Furnace near Battle, Sussex, Mr. Jenner. 

Germany, Ehrenberg. 

Frond minute, consisting of one or more circles of cells, with a single cell 
in the centre; the number of cells are generally five in the inner circle, ten in 

the second, and fifteen in the third ; the inner cells are angular, and similar to 

those of Pediastrum Boryanum and P. vagum. The marginal cells are less 

deeply notched than in those species, and the lobes are merely angular, not im 

the least extended into processes or rays. The angle is produced by the sloping 
of the outer margin, which frequently might be termed obliquely truncate, or 

almost emarginate. 
Length of cell in outer circle 5,55 of an inch; breadth >g45- 
Tab. XXXI. fig. 11. a. frond with endochrome ; 4, empty frond. 

10. P. Boryanum (Turpin); cells arranged in one or more circles 
round one or two central ones; marginal cells gradually tapering 

into two long subulate points; notch narrow. 

Helierella Boryana, Turpin, Dict. des Sc. Nat. par Levr. Atl. Veg. ves. f. 22 
(1820); Mém. du Mus. v. 16. t. 13. f. 22. 

Micrasterias Boryi, Kiitzing, Synop. Diatom. in Linnea 1833, p. 603. 
Micrasterias Boryana, Ehrenberg, Abh. der Berlin Ak. p. 300 (1833) ; 

Tppise eo 7 sta UL. f5s.0; 6) gah: 
Pediastrum Boryanum, Meneghini, Synop. Desmid. in Linnea 1840, p. 210. 

Ralfs, Annals of Nat. Hist. v. 14. p. 470. t. 12. f. 7 (lower figure) ; 
Trans. of Bot. Soc. of Edinburgh, v. 2. p. 158. t. 17. Kiitzing, Phyc. 
Germ. p.143. Jenner, Fl. of Tunbridge Wells, p.198. Hassall, Brit. 

Freshwater Alga, p. 389. 

Dolgelley, Barmouth, and Penzance, J. R. Cheshunt, Mr. Hassall. 
Beckley Furnace near Battle, Storrington, Tunbridge Wells, &c., Sussex ; 
Dorking, Surrey ; and near Southampton, Mr. Jenner. Manchester, Mr. Gray 

and Mr. Williamson. 
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Germany, Kiitzing, Ehrenberg. Falaise, Brébisson. Maine to Mexico, 
Bailey. 

Cells generally arranged in one to three circles round a central cell. The 
number of cells consists of five in the first circle, ten in the second, and fifteen 

in the third; but these numbers are not invariable; sometimes there are two 

central cells, and still more frequently the numbers in the circles differ from 
those just stated. The inner cells are five- or six-angled, broader than long, 

with a slight concavity on the outer margin; the marginal cells are biradiate, 
the rays subulate, the notch narrow. 

Pediastrum Boryanum differs from P. vagum in the gradually tapering acute 
lobes of the outer cells; from P. angulosum it may be known by the lobes, 

which are elongated into rays, and not merely angular, as in that species. 
Length of cell in outer circle from 5,44 to =455 of an inch; breadth from 
1 1 

2732 to IP ie 

Tab. XXXI. fig. 9. a. frond with endochrome ; 6. empty frond. 

11. P. ellipticum (Ehr.) ; cells variable in number and arrangement ; 
lobes of marginal ones suddenly contracted into short, cylindrical, 
obtuse processes. 

8. processes of the lobes truncato-emarginate. 

Micrasterias elliptica, Ehrenberg, Abh. der Berlin Ak. p. 302 (1833) ; Infus. 
p. 158. t.11. f.9. 

Micrasterias, No. 3, Bailey, American Journal of Science and Arts, v. 41. 
p: 293. t. 1. f. 21 (1841). 

Pediastrum Boryanum, Ralfs, Annals of Nat. Hist. v.14. t. 12. f£. 8 (1844) ; 
Trans. of Bot. Soc. of Edinburgh, v. 2. t.17. 

Pediastrum vagum, Kiitzing, Phycologia Germanica, p. 143 (1845); in lit. 
cum icone. 

Pediastrum constrictum, Hassall, Brit. Freshwater Algae, p. 391 (1845). 
Pediastrum ellipticum, Hassall, Brit. Freshwater Algae, t. 92. f. 2 (1845). 

Dolgelley, J. R. Aberdeenshire and Banffshire, Mr. P. Grant. Near 
Bristol, Mr. Thwaites. Beckley Furnace near Battle, Sussex; Dorking, 
Surrey ; and near Southampton, Mr. Jenner. 

Germany, Ehrenberg, Kiitzing. Maine to Virginia, Bailey. 

Frond larger than that of any other species, often very irregular in form ; 
cells numerous, but varying much in number; the arrangement of the inner 

ones, especially in the larger specimens, is more or less irregular, and not in 

distinct circles, like those in the preceding species. The notch of the mar- 

ginal cells is narrow, the lobes terminated by a cylindrical process, which 

appears to me rounded at its apex; but Mr. Jenner usually finds two minute 

teeth at the end. 

Length of cell in outer circle from ;,';; to >}, of an inch; breadth from 

srs  a950- 
ab. XXXI. fig. 10. a, 6, ce. fronds with endochrome ; d. empty frond. 
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20. SCENEDESMUS, Meyen. 

Frond composed of two to ten fusiform or oblong cells, arranged side 

by side in a single row, but after division in two alternating rows ; 

division oblique. 

Cells always entire, and mostly fusiform or oblong, but in some 

species the outer ones are lunulate. There is no constriction nor su- 

ture at the middle, and the endochrome is not divided into two por- 

tions by a transverse band. The cells are few in number, varying 

from two to ten, and united into a frond by a hyaline matrix. Their 

division is oblique, and not transverse, as in most genera of the 

Desmidiex. As all the cells divide simultaneously, the frond when 

dividing consists of two rows, which are retained in connection by 

the matrix for some time after the complete division of the cells. 

From the oblique manner of division, the cells of one row alternate 

with those of the other. 

The dividing frond is so unlike one having only a single row of 

cells, that,in common with Meneghini and other naturalists, I formerly 

considered these states as different species; and it was only on seeing 

a frond of Scenedesmus obtusus, in which the division of the cells was 

still incomplete, that I discovered my error. The fact however was 

previously known to Brébisson, and he has since sent me drawings 

illustrating the process. 

The endechrome is in general very pale, and the starch granules 

are inconspicuous. 

Scenedesmus differs from the preceding genera in the very different 

form of its cells, but Pediastrum supplies a connecting link between 

them. As in that genus, the frond in Scenedesmus is composed of 

several cells, but these are differently arranged ; and the division into 

two segments, which, although modified, is still met with in the 

outer cells of Pediastrum, is entirely absent in Scenedesmus. In the 

oblique manner in which its cells divide, it agrees with Spirotenia, 

which however has a different arrangement of the endochrome, and a 

frond consisting merely of a single cell. 
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1. S. quadricauda (Turp.); cells generally four, oblong, rounded at 
their ends, disposed in a single row; each extremity of the two 
external ones usually terminated by a bristle. 

Achnanthes quadricauda, Turpin, Dict. des Se. Nat. par Levr. Atl. Veg. ves. 
f. 8 (1820); Mém. du Mus. f. 6. 

Scenedesmus magnus et 8. longus, Meyen, Nov. Act. Acad. Nat. Cur. v.14. t.43. 
f. 26-29 (1828). Kiitzing, Synop. Diatom. in Linnea 1833, p. 606. 

Scenedesmus quadricaudatus a. cornutus, Ehr. Abh. d. Berl. Ak. 1833, p. 309. 
Ralfs, Annals of Nat. Hist. v.15. p. 402. t.12.f.4; Trans. of Bot. 
Soc. of Edinburgh, v. 2. p.159. t.15. Hassall, Brit. Freshwater Alge, 
p- 393. 

Scenedesmus quadricauda, Brébisson, Alg. Fal. p. 66 (1835). Menegh. 
Synop. Desmid. in Linnea 1840, p. 206. 

Scenedesmus caudatus, Corda, Alm. de Carlsb. 1835, p. 123. t. 4. f. 50. 
Kiitzing, Phy. Germ. p. 139. 

Arthrodesmus quadricaudatus, Ehr. Infus. p. 150. t. 10. f. 16 (1838). Bailey, 
Amer. Journ. of Science and Arts, v. 41. p. 292. t. 1. f. 17. 

8. External cells with three bristles. 

y. ecornis (Khr.) ; all the cells similar, and without bristles. 

Achnanthes quadriyuga, Turpin, Dict. des Sc. Nat. f. 5 (1820). 
Scenedesmus Leibleinii, Kitz. Leib. Bot. Zeit. 1830, f.3; Synop. Diatom. 

p- 607. Menegh. Synop. Desmid. p. 207. 
Scenedesmus quadricaudatus 3. ecornis, Khr. Abh. d. Berl. Ak. 1833, p. 309. 

Common. Wales and Cornwall, J. R. Sussex; Kent; and near South- 
ampton, Mr. Jenner. Bristol, Mr. Thwaites and Mr. Broome. Herts, Mr. 
Hassall. Ayrshire, Rev. D. Landsborough. Aberdeenshire and Banffshire, 
Mr. P. Grant. Northamptonshire, Rev. M. J. Berkeley. Kerry, Mr. An- 
drews. Manchester, Mr. Williamson. Ambleside, Mr. Sidebotham. Roch- 
dale, M7. Coates. 

Germany, Kiitzing, Ehrenberg, &c. Falaise, Brébisson. Maine to Vir- 
ginia, and in Mississippi River, Bavley. 

Frond composed of from four to eight oblong cells, which are generally 
larger than those of any other species in the genus, about three times as long 
as broad, and rounded at their ends; the external cells are usually the most 

turgid, and their bristles are directed outwards. 

The colourmg matter is pale, with minute scattered granules. 
In f. the cells are smaller, and the external ones, besides the usual terminal 

bristles, have another from the centre of the outer margin. 

The variety y. is described by some authors as a distinct species ; but I agree 

with Ehrenberg in considering it a state of S. guadricauda, from which it differs 
only in having no bristles. 

Length of cell =75; of an inch; breadth 5,4,. 
Tab. XXXI. fig. 12. a, 6, ¢, d. fronds with endochrome ; e, f. empty fronds ; 

g. variety B; h. variety y; 7. dividing frond of y. 
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2. S. dimorphus (‘Turp.); cells acute, four to eight, placed evenly in a 

single row; the inner cells fusiform, the outer externally lunate. 

Achnanthes dimorpha, Turp. Dict. des Sc. Nat. par Levr. Atl. Veg. ves. f. 7 
1820). 

ae pectinatus, Meyen, Nov. Act. Acad. Nat. Cur. v. 14. p. 2. f. 34, 
35 (1828). Kutzing, Synop. Diatom. p. 608; Phy. Germ. p. 140. 
Brébisson in lit. 

Scenedesmus dimorphus, Kitzing, Synop. Diatom. in Linnea 1833, p. 608. 
Meneghini, Synop. Desmid. in Linnea 1840, p. 208.  Ralfs, Annals of 

Jat. Hist. v.15. p. 403. t. 12. f.5; Trans. of Bot. Soc. of Edinburgh, 
v. 2. p. 160. t.15. Hassall, Brit. Freshwater Alga, p. 393. 

Arthrodesmus pectinatus, Ehr. Infus. p. 151. t. 10. f. 17 (1838). 

Dolgelley and Penzance, J. R. Bristol, Mr. Thwaites. Manchester, Mr. 
Sidebotham and Mr. Williamson. Aberdeen, Mr. P. Grant. Weston Bogs 
near Southampton, Mr. Jenner. 

Germany, Kiitzing, Ehrenberg, Corda, &c. Falaise, Brébisson. 

Frond very minute, consisting of four to eight cells placed evenly side by 
side in a single row; the inner cells straight, fusiform, attenuated, and acute 

at each end ; the outer ones externally lunate. The endochrome is pale bluish- 
green. 

Length of cell from 5,45 to gt; of an inch; breadth 3,,. 
Tab. XXXI. fig. 13. a. frond with endochrome ; 4. empty frond. 

3. S. acutus (Meyen) ; cells two to eight, fusiform, acuminate, arranged 
in a single, irregularly alternating series. 

Scenedesmus acutus, Meyen, Nov. Act. Acad. Nat. Cur. v.14. t. 43. f. 32 
(1828). Kiitzing, Synop. Diatom. in Linnea 1833, p. 609. f. 96; 
Phycologia Germanica, p. 139. Meneghini, Synop. Desmid. in Linnea 
1840, p. 207. Ralfs, Annals of Nat. Hist. v. 15. p. 403. t. 12. f. 6; 
Trans. of Bot. Soc. of Edinburgh, v. 2. p. 160. t.15. Hassall, Brit. 
Freshwater Alga, p. 393. 

Scenedesmus fusiformis, Meneghini, Consp. Alg. Eugan. p. 18 (1837) ; Synop. 
Desmid. in Linnea 1840, p. 208. 

Arthrodesmus acutus, Ehrenberg, Infusor. p. 150. t. 10. f. 19 (1838). 

King’s Cliffe, Northamptonshire, Rev. M. J. Berkeley. Bristol, Mr. 
Thwaites. Dolgelley, J. R. Weston Bogs near Southampton, Mr. Jenner, 

Germany, Ehrenberg, Kiitzing. Falaise, Brébisson. 

Cells fusiform, acute at each end, frequently more or less ventricose ; after 

division forming a single series, but projecting alternately more or less on each 
margin. The two outer cells are frequently crescent-shaped. 

When the cells are nearly uniform this species has some resemblance to 
Scenedesmus dimorphus ; but in the latter the cells are more slender, never 

ventricose, and are arranged quite evenly side by side. It is more difficult to 

distinguish 8. acutus from S. obliquus, and I am far from certain that Ehren- 

berg erred in uniting them. The principal distinction is that m S. acutus 
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the cells form only a single series, which is nevertheless irregular on account 
of the alternate projection of the cells in opposite directions. In 8S. obliquus, 
on the other hand, the cells by division form two distinct rows, which, after 

separation, become two fronds. 
Length of cell from >j55 to z 55 of an inch; breadth from 55; to s55- 
Tab. XXXI. fig. 14. perfect frond. Tab. XXXIV. fig. 16. distorted variety. 

4, S. obliquus (Turpin); cells elliptico-fusiform, after division arranged 
in two distinct, generally oblique series, the outermost cell of each 
not in contact with any of those in the other series. 

Achnanthes obliqua, Turpin, Dict. des Sc. Nat. par Levr. Atl. Veg. ves. f. 9 
(1820); Mém. du Mus. v. 16. t. 13. f.9. 

Scenedesmus obliquus, Kitzing, Synop. Diatom. in Linnea 1833, p. 609. 
Meneghini, Synop. Desmid. in Linnea 1840, p. 208. Berkeley, English 
Botany, t. 2933. 

Scenedesmus triseriatus, Meneghini, Conspect. Alg. Eugan. p. 18 (1837) ; 
- Synop. Desmid. in Linnea 1840, p. 208. Ralfs, Annals of Nat. Hist. 
v. 15. p. 403. t. 12. f.7; Trans. of Bot. Soc. of Edinburgh, v. 2. p. 161. 
18) Ge 

Arthrodesmus acutus, Ehrenberg, Infusor. t. 10. f. 19. 6 (1838). 

King’s Cliffe, Rev. M. J. Berkeley. Near Bristol, Mr. Thwaites. Ayrshire, 
Rev. D. Landsborough. Near Manchester, Mr. Sidebotham. Dolgelley and 
Penzance, J. R. Near Aberdeen, Mr. P. Grant and Dr. Dickie. Storrington, 
Sussex ; and Weston Bogs near Southampton, Mr. Jenner. 

Germany, Kiitzing, Ehrenberg. Italy, Meneghini. Falaise, Brébisson. 

Scenedesmus obliquus approaches very closely to Scenedesmus acutus, and 
the principal distinction depends on the different appearances presented by the 
dividmg frond ; and as this plant is most commonly seen in that state, I shall 
so describe it, merely premising that when separated, the frond consists of 
only one row. Mr. Berkeley has united S. triseriatus to S. obliquus, and I 

readily follow his example. 
The cells are eight in number, arranged obliquely im two distinct series. 

Each series has three cells, which are fusiform, equal, somewhat ventricose in 

the middle, acute at the free extremity, and subacute or rounded at the inner 
one. As the cells are not placed evenly, but each projects beyond its neigh- 

bour, the rows are oblique ; their position with respect to each other is such 
that the inner ends of two cells of the lower lie between those of the upper row, 

whilst that of the third is outside the end of the highest in the upper. Of 
the two remaining cells, which are lunate, one is placed beyond the outer cell 

in each series, and is therefore not in contact with any cell in the other. They 
however take the same direction as the other cells in the series to which they 
respectively belong. 

The different species of Scenedesmus frequently make their appearance in 

clear water that is kept in glasses or bottles and exposed to the light. I have 
received specimens of this species collected in this manner from Mr. Lands- 
borough and Mr. Berkeley, and have myself repeatedly noticed its appearance 
in bottles containing other Desmidiez, and sometimes its rapid increase so as 
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to outnumber its companions. I must however observe, that specimens thus 
obtained are more variable in their characters than such as are gathered in 
their native abodes, and that their cells are frequently more or less distorted. 

Length of cell ;j55 of an inch ; breadth 3345. 
Tab. XXXI. fig. 15. a, 4, ec. different states of frond. 

5. S. obtusus (Meyen); cells three to eight, ovate or oblong, and 
arranged in one row, or, after division, alternately in two rows. 

Achnanthes quadralterna et octalterna, Turp. Dict. des Se. Nat. par Levr. 
Atl. Veg. ves. f. 7, 8 (1820). 

Scenedesmus obtusus, Meyen, Nov. Act. Acad. Nat. Cur. v. 14. f. 31 (1828). 
Meneghini, Synop. Desmid. in Linnea 1840, p. 208.  Ralfs, Annals of 
Nat. Hist. v.15. p. 404. t.12.f.85; Trans. of Bot. Soc. of Edinburgh, 
v. 2. p. 162. t. 15. Kutzing, Phy. Germ. p. 139. Hassall, Brit. Fresh- 
water Alga, p. 394. 

Scenedesmus quadralternus, Kutz. Synop. Diatom. in Linnea 1833, p. 608. 
f. 94. 

Scenedesmus octoalternus, Kiitzing, /. c. p. 609. f. 95. 

Arthrodesmus acutus’, Bailey, Amer. Journ. of Science and Arts, v. 41. 
p. 202.t, 1. f- 18 (1841). 

Common. Dolgelley and Penzance, J. R. Storrmgton and Beckley Fur- 
nace near Battle, Sussex ; Reigate, Surrey ; and near Southampton, Mr. Jenner. 
Bristol, Mr. Thwaites. Manchester, Mr. Williamson. Ambleside, Mr. Side- 
botham. Aberdeenshire, Mr. P. Grant. 

Germany, Kiitzing. Falaise, Brébisson. Maine to Virginia, and in the 
Mississippi River, Bailey. 

Frond minute, composed of from three to eight ovate or ovato-oblong cells 
with rounded ends. The endochrome is very pale green. 

This species is rarely met with in a simple state, but as the cells after divi- 

sion are still retained in connection by the mucous matrix, two rows are usually 

present, the broader ends of one row lying between the cells of the other. 
The hyaline matrix is frequently their only bond of union, and in this state 
they seem to connect the Desmidieze with the Ulvaceze through Merismo- 

pedia. 

Length of cell from 335; to z9'5y of an inch; greatest breadth from 7355 
to 

3633" 

Tab. XXXI. fig. 16. a, 6. ordinary state of frond; ec. frond just divided. 

6. S. duplex (Kiitz.); cells slender, fusiform, sigmoid, tapering at 
each end into a fine point ; after division closely connected for about 
half their length. 

Rhaphidium duplex, Kitzing, Phycologia Germanica, p. 144 (1845). 

Penzance, J. R. 

Germany, Kitzing. 

Cells linear-lanceolate ; extremities tapering to a fine point and curved in 
opposite directions. The cells after division remain closely united ; frequently 
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the frond consists of only a single pair of cells so connected, but sometimes of 
two or even three of these pairs, which however are remote from each other : 
in this ease, as the connecting mucus is colourless, they look like distinct 

plants, and their relation can be detected only by moving the frond. If kept 
in water for a few days, the cells separate from each other. 

Professor Kiitzing formed his genus Rhaphidium for the reception of the 

plant above described and a species of Ankistrodesmus ; but I believe the 
proper position of the former is in this genus. 

Tab. XXXIV. fig. 17. a. frond with dividing cells; 5. cell with the division 
more advanced. 
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ANALYSIS OF THE GENERA. 

. Frond a single cell (its division being followed by separation), 
GEvcelissasci culated re 2.4. 4crsncty evaia oi alal spo eer aloha wie! sceusral oraterts mae: 2 

Frond composed of several cell3 .. 0... 150.52 eeseeeee ee eceece §=13 

Segments, in the front view of the frond, lobed, incised, si- 

muted, OF NOtCHEM, (5. ciare.ase.01s -y0°4e be, 2s co sf Atha WS io hoeeks 3 

Segments, in the front view, undivided. . ............ee eee seen 4 

Frond fusiform; segments notched at the end, otherwise 

CMEC 2 oa cere siac4 wheal os Dial ee ae Ee dovciarardd eetsts Fede Tetmemorus. 

Frond oblong, compressed ; segments sinuated .......... Euastrum. 
Frond lenticular ; lobes of segments incised or bidentate 

SPAMS APER wa. so cvie eee vee We wads come oe oot ese dMverasterias. 

End view of frond angular or radiate ............ ee cese cece 5 

End view of frond neither angular nor radiate .............. e2 6 

Processes geminate from each angle, one external to the 
CULTS RG Rieter a net ae a ann aga cae PUI ar era Didymocladon. 

Processes, if present, with their divisions on the same 

BANG ye oe Ae noe ais s Sit et hs Beat egenele Ss ai staee eae Staurastrum. 

Cells short, rarely more than twice as long as broad ............ 7 
Cells elongated (cylindrical, fusiform or lunately curved) ........ 9 

Frond with elongated, simple or branched spines .............. 8 
Frond not spmous .......... oneal Bhar aC te wR 5 Cosmarium. 

Segments with two spines ...... Reheat) dina ets. scabs, oh 4 Arthrodesmus. 
Segments with four or more spines .........-.++-000- Aanthidium. 

DEI LETTE 1S MO OP ge Pdr PP oS cn Cyr ic aa EO shite 10 
Welksteurveds eee se s:0'5.8 ots oils Yooseis a eek PO are Oat a aie oe A ome ly’ 

Endochrome spiral .......... Satan aoe aeiiare by Peat ot Spirotenia. 

Endochrome not spiral.’ : i02.<.5. 4.5 <0: Gra shararesee oe Seat ll 

Frond moderately elongated, if linear not constricted at the 

middle, and its segments not inflated at the base ........ Penium. 

Frond much elongated, linear, generally much constricted at 

the middle, and its segments inflated at the base,....... Docidium. 

Oo 
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14. 

15. 

16. 

7. 

18. 

BRITISH DESMIDIEZ. 

Cells not fasciculated .......... seteescecs oes + Duleue s) WOlommeranine 
Cells fasciculated 22.2.2. << Hi Pel 5 Ai Stee AAU ES Ankistrodesmus. 

Frond an elongated. jomted filament? +... 2.2.52 scee eee ete 14 
Frond ‘of few cells not forming a filament .............2.- 00% 18 

Filament plane or triangular, with junction-glands or fora- 
mina between the joints ...... 2S hee aaa) ee eee 15 

Filament never plane ; neither glands nor foramina between 
the gointei. "cee ots 5h bb MOC R IOS oad eos RNS Soe 16 

Jomts with junction-glands ; their margins incised or si- 
MUACCM sec arches eae Hee e rs he dictate ide sac saree eaemelies Spherozosma. 

Joints with foramina between “rere their margins bicre- 
mate or entire = os... 38 Siar narte Save lesone ones Sie hws oe Aptogonum. 

Filament triangular or quadrangular ................-.- Desmidium. 
‘Filament cylindrical or subcylindrical...... alee capes em Ay ee 

Joints surrounded by a GrOOVE |. owed... «5 oso plote ste aleeiow Hyalotheca. 
Joints with two opposite bicrenate projections ........ Didymoprium. 

Cells arranged in the form of a flattened star .......... Pediastrum. 
Cells placed side by side in one or two rows ...... .... Scenedesmus. 

ANALYSIS OF THE SPECIES. 

1. HyALoTHECA. 

Fracie,,, jOIMtsibIChenate,» tyne aa se ee es sae ee dissiliens. 
Scarcely fragile ; joints with a minute bifid projection. ...... mucosa. 

2. DipyMoPRIUM. 

Joints broader than long ; with angular teeth .......... -- Grevillii. 
Joints longer than broad ; with rounded crenatures ........ Borreri. 

3. DESMIDIUM. 

Filament triangular” 343 22502. eee et tee ee ore .... Swartzit. 

5. SPH ROZOSMA. 

Constriction of joints a linear notch on each margin .... vertebratum. 
Constriction a broad sinus on each margin .......... .. excavatum. 
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6. MIcCRASTERIAS. 

1. Lobes of segments radiate, incised and cuneate ........ ae 
Lobes horizontal, tapering and bidentate ...........-......-- 12 

2. Frond orbicular or oblong; lobes and subdivisions approximate .... 3 
Frond subelliptic:; end lobe. exserted \. ... 1:.)-12)%- ssin/siwese ayers & + > 10 

a PRONG ODIONE 2222 25st tet e Seats Lae OED Oey oe Jenneri. 

Bxond orbieulars so. 425 5 ales ves ss 2 PORE PPR RIAs, 4 

aa tnt LOGESPOLORdeSt Hc'sles Stee hohe Te ee ea eee heer acabs 
Bnid) lobes, WAMOW as 8 35.0 Be ae BF OL eS ee oe eRe ee 6 

peas HARTGE STEN COMMOK 5 classi ntea oye, ws fara seeurayy Oct ene aoe crenata. 
Pidsmargin truncate.or concave. ..... ees: os eek sk gee truncata. 

6. Principal divisions of the frond bordered with puncta-like 
PIAMUIER | Po GS Ih cel TOE eR cele eo, CM eee papillifera. 

Surface of frond smooth ...... alah lint a AROS Dusters. oe Mee an eadys 7 

7. Ultimate subdivision of lateral lobes inflated and tapering .... radiosa. 
Witinate subdivisions truncate... .-> 55 288.2 Se Pe 5 8 

8. Extremities of subdivisions neither spmous nor mucronate. . denticulata. 

Extremities of subdivisions either spinous or mucronate ........ 9 

9. Extremities of subdivisions abrupt with acute or spinous angles. . rotata. 
Extremities of subdivisions rounded and furnished with two 

TEFEN, 20.5 Sok Gv creed Pd arin Slants Sat CMO OAS ONEANG ghd Jimbriata. 

10. Angles of end lobe bipartite ; lateral lobes toothed........ americana. 
Angles of end lobe bidentate ; lateral lobes deeply divided ...... 1] 

11. Subdivisions of lobes long, narrow-linear.......... tases. ac Surcata. 
Subdivisions of lobes short, scarcely linear.......... Crux-Melitensis. 

12. End margin convex ; lobes conical ...................... oscitans. 

End margin straight ; lobes triangular ............ wees pinnatifida. 

7. KuasTRuUM. 

1. Terminal lobe distinct, cuneate, included in a notch formed 

byathe lateral lobes) 0. 2. ee: a: ota Stauae oy ural ame arte wip See) cpa aie 2 
Terminal lobe exserted, or indistinct... ....52 .s..<%.. eases ee we 4 

2, Frond rough ;, end margm sinuated’ !0.4.%.-s.02 06/0603. verrucosum. 
Erond:-smooth: 2 terminal notch Jimear. (23/422) 6406 6 dee ek oe ok 3 

So NEMemia oelbed ii! ax 5 eee cee 2a tes a cee ie me oblongum. 
~ Segments 3-lobed ...... eda ih i ee a a sas eA crassum. 

4. Segments with a distinct, narrow, terminal notch .............. 5 

Segments with the end margin straight or slightly concave ...... 15 
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5. Ends protuberant or pouting ; angles usually terminated by 

MISPING 32 ors cs sie dhe & BG Ve I ss SCs soe eke PARTE carn 6 

End straight. orconvexs.ci 4.2; fultit ie «4c iti-13 alee eee | 

6. End projections angular and tooth-like ............ .... rostratum. 
End projections pouting and rounded ...................+. elegans. 

7. End lobe distinct, dilated, and connected to the basal por- 

jon by aidistmet meek) .\.2%: 2. 2. ei ies's = Siaia ele aie, Sedona afoietshe vane 
End lobevobscure; not dilated: . 5.66... dss. «) sjecchepe aan oie een es 12 

8. Transverse view with straight or concave sides ; neck very 
LOTR Ae, «che, ous dapete'isccidls xo. 2 3 gaye sae Gods ashes ealaneud) (oe ene insigne. 

Transverse view with inflated or lobed middle ........... ry a) 

9. (Segments distinctly. 5-lobed 7: .. ...s.iei-a)e ease oom Mee pinnatum. 
Sepments mot 5-lobed: (255.205. 0. a5 rai “eas into ct, Sepa mgs eee coun 

10. Neck of segments included between the process-like elon- 
gations of aniddle lobes) 4...: . 200% co a. udniet akbar humerosum. 

INeckrexserted! 22. 4a. sig Stl guages Pd Whe oes bo erate a ee 11 

11. Sesmentsiunilated) at the base 2.22 3) ghia etaies Gee ampullaceum. 
Nesments pyramidal, not inflated hy... <c\ce 3) ois eee affine. 

12. End margin truncate, with acute angles.................... binale. 
Ends rounded :. sais. ot akg. Gedo see tea eee Ae re 

13. Segments cuneiform, not lobed.......... : -. +... Cuneatum. 
Segments either lobed or contracted aay. aie a neck 

(Ob CuneMOTIM) pir ere. eae ciate vec oie aoe knee Eee sat ee 14 

14. Transverse view with one protuberance on each side........ ansatum. 
Transverse view with three protuberances on each side...... circulare. 
Transverse view with four protuberances on each side ...... Didelta. 

15. End lobe distinct, dilated and joined to the basal portion by aneck. 16 
Margins sinuated but not lobed ................ eee... Sublobatum. 

16. Protuberances smooth ; end margin straight............ pectinatum. 

Protuberances granulated ; end margin concave.......... gemmatum. 

8, CosMARIUM. 

1. Constriction forming a linear notch on each side; end view 
motieireular .. his... os : ct 2 

Constriction not forming Weabe at Te ee ; ale view crea 24 

2eSeements smooth, jentine: is ois ss 0 ca eee Obes ote oem 3 

Segments crenate or margined by pearly granules .............. 9 

3. Frond denticular:; 722 eee. ee PRIA Gia fe os els wlan gE SEs 
Frondnot lenticulanioee teri.) Bee ol eee 4 
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4, Frond as broad as or broader than long ............ 000. ee. 0 0s a) 

Hrond longer than broddiy.2 a5 crt Sah tae sersigee aeiel eliarelsy a5 * 7 

5. Segments reniform ; end view with a slight lobe on each side 
AL GHEVIMIGGIE) | Vereisuniy nett genes cvoln in passe o/s aiaeds eee eee Phaseolus. 

Segments elliptic in both front and end views,.........---++6.. 6 

6. Empty frond reddish; notches closed ........ abate otel sae tinctum. 
Empty frond hyaline ; notches gaping ................ bioculatum. 

Be PMS TOURGEM:,) ¢ , ojejs:0re;yei-5 eats nies olotstebeteltele ave ated = a siwicie te Cucumis. 
Ends truncate ...... RO Pee oer gc Peak ec, Me) 

BER NEPMCNES: QUACKALE 6 i.) s. 952 ,suees sie mcourrerqeue)s ojeh oat tioit .. quadratum. 
Segments oval with flattened ends.................. pyramidatum. 
Segments truncato-triangular ................ Saguteiars ale granatum. 

9. End view elliptic ...... away Ss oe ane Shae Waid eRe 10 
End view with a lobe at the middle of each side .............. 19 

Meo Hrond smooth, crenate. . siojpisu’ nasls aooutles eth Adiche oe nteiotden is 1] 
Frond rough with pearly granules which give a 5 dentieulate 
CAR ANGS, GO! CIE, THAR OIM on ooh a ois a, le os wide, ore saga cae 13 

11. Sides and end of segments bicrenate ............. ‘ Meneghinii 
Seomients WIth, MANY CTENALUFES . o2.... say. + s.0e secs mee ss oa sigs ee 

12. Segments with flattened, minutely crenate ends ; ae of 
Sporaneium very SHOT sc 3.66. = sci ‘wale 1 e+ Melaiy winnie e CREMOL IMs 

Segments with rounded, strongly crenate ends ; Sins of spo- 
Pana (ELON ALE, hess ree~ sc RES SRM ee wa undulatum. 

13. Segments truncato-triangular .......................2++ Botrytis. 
Segments not in the least triangular .........0...0008 +s amsasem | Le 

14. Frond elliptic ; granules large and confined to the margin...... ovale. 
Frond not elliptic ; granules not confined to the margin ........ 15 

15. Frond twice as long as broad, with parallel sides ...... we. amoenum. 
Frond not twice as long as broad ; sides not parallel............ 16 

16. Segments quadrangular ................ ...e sees ee ee Conspersum. 
Segments rounded ERC aST nd Ne tae i UF 

7. “early, eranules) loner than broads. 9... Gessc ee oe ose Brebissonit. 
Pearly granules broaderthan long Ji 0230.0. a oe eee ee ree 18 

18. 

19. 

20. 

Granules giving a crenate appearance to the margin... tetraophthalmum. 
Granules giving a denticulate appearance to the margin. margaritiferum. 

Segments bordered by papille-like granules; end view with 
truncate ends ........ Ce OS Ee RCAC eristatum. 

Pearly granules neither papillee-like nor confined to the mar- 
gins, CHa: View With rounded ends F.... 5... sot ere caespelenws 20 

Segments bordered with denticulated crenatures .......... calatum. 

NEpmlents WOU erelinter 4 tce nck ts ee sas at gi aga, oe odoin 21 
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21. 

22. 

23. 

28. 

29. 

30. 

iE 
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Segments reniform, three times broader than long .... commissurale. 
Segments not reniform, about twice as broad as long .......... a 

End margin-straight ic cia Me ee kes Wee, 2 Solon slenaltichs Broomeii. 
Hind’ margin not straight... .52-ees.s00.0+s @ wie ee iene. Petite 23 

Inflation reaching to or beyond the end margin............ ornatum. 

Inflation confined to the centre of the segment ..... BALD 2 biretum. 

Frond rough with pearly granules which give a denticulate 
appearance to the margin .......... S emevienece Sic jveur 2a 

Frond smooth ; margin entire..............-- ojos oe welablos Seine 26 

Segments spherical. <1..<15 21% .% 12 oes bop ehele dele ees .. orbiculatum. 
Sepntents sUbquadtates «./.f2r. 4:4. meee 5 Sous ore hrs feb ha tate oe cylindricum. 

Segments spherical........... vi elacMtoh Mops nip Wotan Bisioncwetets moniliforme. 

Segments not spherical - 25.0066 co cee nes oi o's oti aineie mien oo oe 

Segments broader than long (hemispherical or semi-oval) .. connatum. 
Segments as long as or longer than broad ..................-- 28 

Frond (oval) large, distinctly visible to the naked eye...... turgidum. 
Frond minute, scarcely visible to the naked eye .............. 29 

Mrondytusiiormor ioblone, 9 4... <ivecwy- seni nee Sones sees ay 
Frond not tapering; ends broadly rounded ...............--. 31 

Punetadistinch ster er. week le > wielete re eee ere Cucurbita. 
Puncta wanting, or very indistinct ...............+.--- Thwaitesit. 

Endochrome in longitudinal fillets .......... SAU eee curtum. 
Endochrome not in fillets ...........-.0- ose cccece.. attenuatum. 

9. XANTHIDIUM. 

Spines divided at the apex ...........---00+--0- sco os armatum. 

Spines subulate ..............5.- BP 00.4545 ge a cioeie stillet 

Segment without central projections, its spines usually four. ? octocorne. 
Segment with central projections ; spines eight or more .......... 3 

Spmes scattered) 202. -- 20. ee as per Esh ice ercrsi6 C aculeatum. 

Spines marginal, in pairs ...... ROPES Maat aster ete ooo oA 4 

Segments with a solitary basal spine on each side, the rest 
Gi PANS elie ieee eee ee ee aera AO Oa Oma rao cristatum. 

Segments with basal spines in pairs ............ Bie ete Seciereety 5 

Central projections minute and smooth in end view .... fasciculatum. 
Central projections prominent and denticulate in end view .. Brebdissonit. 

10. ARTHRODESMUS. 

Segments elliptic ........ A REP Oriana TOS conver gens. 

Bepinents ivuith tamncatereNls ens sieaisidcis soe ve = ws ieee comes Tneus. 



10. 

lial 

12. 

13. 

14. 

15. 

16. 

BRITISH DESMIDIE. 201 

11. STAURASTRUM. 

Frond neither rough nor spinous ; angles in end view broadly rounded. 2 
Frond either rough, spinous, or with elongated angles .......... 5 

Angles with a minute nipple-like projection ..........+++-++---- 3 
Angles rounded, without a projection .......... a ee ec earn eae 

RIES, COMV ER Focus can critic ipa dinticas sla hceie: a abeiaite eae avs apie tumidum. 
PIES CONGAVERS {c,h aici 3d eieptiene:- Maels dic arsl v's aueia 5 wes 9 fs brevispina [3. 

Neements elliptic im the front, view fsok dG Docks Slee es muticum. 
Segments semiorbicular in the front view ............ .. orbiculare. 

Frond with awned inflated angles, but without other spines ...... 6 
Frond either awnless or having other spines besides the awns .... 11 

Frond rough with minute granules .......... 0... ee eee lunatum. 
Brond smoothr et lestss teil eats ee SG elcisis de of-  lmiele verre 7 

Segments connected by a ribbon-like band ...........- cuspidatum. 
Segments connected without a band .............2 ee eeee ee eee 8 

Awns, in front view, terminating conical lobes .......... aristiferum. 

Awns, in front view, not terminating lobes ............-.----+. 9 

Awns straight, rarely converging; segments, if elliptic, not 
SEHR rer acen te Nasi aa me eele cote te ne eerie ste in .. dejectum. 

Awns curved and converging ; segments turgid-elliptic .........- 10 

Segments inflated ; awns inconspicuous ..........-.006- brevispina. 

Neoments turgid; awns distinct 22.2.0... 0020220 cee aces Dickiet. 

Frond smooth, glabrous; angles prolonged into processes 
Uivided Ab theapexus s fe hn fsa lcre a eres o et o's oe He arco et ome 

Frond either rough, spinous or dentate ; divided processes, 
Hany, TOUS Fats d.uris. oles 2 ster: Seb orr noone oe. eaanod 13 

End view with an elongated process from each angle .... brachiatum. 
End view with short geminate processes from each lobe ........ deve. 

Frond with simple, acute, uniform spines; angles in end 
view broadly rounded and entire............--e+ee-+ sees oa 4 

Frond, if spinous, either with some or all of its spines not 
subulate, or with angles not rounded in the end view ........ 16 

Segments quadrangular in the front view .........-++++:: Hystriz. 
Segments semi-orbicular or reniform in the front view .......... 15 

Spines conico-triangular ; end view of frond with convex sides, muricatum. 
Spines hair-like ; end view of frond with convex or slightly 

concave sides ........ spite fo crete AU SAR Riee inc hirsutum. 
Spines thorn-like ; end view of frond with very concave sides. teliferum. 

Segments quadrangular in the front view............ quadrangulare. 
Segments not quadrangular in the front view.............-. BON iy 
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Vite 

18. 

19. 

21. 

22. 

24. 

20. 

26. 

27. 

29. 

30. 

32. 
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Segments in front view with a forked spine on each side, 

eee SMOOt Dion ah, eset fae ping) oe) acyoel Seer Avicula. 
Segments in front view having many Spies OT WONE Zo es wee. 18 

Frond smooth; end view acutely triangular, with two acute 

accessory spines to each angle.............. aie oe ne eae cide a, ee 
Frond rough or spinous; angles in the end view not acute ...... 20 

Segments in the front view with a forked spine on each side. monticulosum. 
Segments in the front view with all their spines slender, 

simple, and directed outwards.............. AE A 4. pungens. 

Frond rough with large granules; end view with five or six 
rounded and toothed lobes ..... joie ersten ithe Klale ee .. sexcostatum. 

Frond either minutely granulate or spinous; angles in end 
view either entire or elongated into rays .........-.....- aoe 

Frond rough with puncta-like granules; angles or rays in 
end wie weCntIne= 1.1.0 shy. he ee Be ee Le SORTS TOMO ec o 3 22 

Frond either spinous or having the angles or rays tipped with spmes 28 

End view with rounded or truncate short rays or angles ........ 23 
End view with elongated slender rays or processes... ... wit No cee 27 

End view with slightly concave sides and broadly rounded 
BNGIESh. ha Me ce sete es Sees Sheet ees caw wewiaels punctulatum. 

End view either with very concave sides or with angles 
elongated into short tays iste jacsotek meer. coc coe ager 24 

Endview triangular... 7.13. 5csci. cle sid abi ate alleys 0, scape ene 25 
End view with four or more angles or rays...........-..--.4--- 26 

Sepments rounded oneach sides G0. c. ee eer ee .. alternans. 
Segments tapering on each side into a short process ........ tricorne. 

Segments twice as broad as long; end view 4-rayed ...... dilatatum. 
Segments as long as broad ; end view 5- to 7-rayed .. margaritaceum. 

Segments with converging processes ..............es+s 05 Arachne. 
Segments with diverging processes... .. 0.06.4. 000 00- -. tetracerum. 

Frond rough with minute granules ; ; spines, besides those 

that tip ane rays, few and inconspicuous, or none ............ 29 
Frond with evident, more or less forked or emarginate ee: 22° ae 

Processes much elongated: 22!) 2012 lbs) eee ee ae 
Processes-short 4", 900.5, 05,4, 55 SOUR PLS ALIS ais Re ee = on 

Processes divergent in the front view ................ paradoxum. 
Processes parallel in the front view ,..................-.. gracile. 

Processes convergent in the front view ................ cyrtocerum. 
Processes nearly straight in the front view.................060. 32 

Segments fusiform ..... joss (1B bptegi tal « ope om iw 4. oleate A 

Segments ventricose, not fusiform aioe Asai he's ae «ne MOLY MON PU: 
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33. End view with broad, emarginate or bifid lobes ..... sae enorme. 
End view with the angles either rounded or tapering into lobes .. 34 

34. Spines scarcely distinguishable from the associated granules.. asperum. 
“OTITIS CL Tula ete eis can ee eel Siar a sare EPikesec repens dict mmo 

35. End view with convex sides and rounded angles, and fringed 
with stout forked spines ....... Seat hare) aterepeter octet spongiosum. 

End view with concave sides; angles not rounded ............ 36 

36. Each angle in end view terminated by a spine with two 
MECERSDE V SPITICS, a. a, 2. business ee edrariayst els afattavee, <meta spinosum. 

Each angle in end view tapering into a process tipped by 
three or four acute points or spmes ...........5.-06 Beaobe 37 

37. Each side in end view with two slender forked spines, with 

or without other spines; rays slender ................ vestitum. 
End view without slender forked spines at the sides ; rays short, stout. 38 

38. Rays curved in end view ......... Cpe eater ee oe controversum. 
Rays straight in end view ............seeeeeseeeee ee aculeatum. 

12. DipyMOcLADON. 

pro ys: Sis brid pay aherry age ote Surcigerus. 

13. TETMEMORUS. 

1. Frond fusiform in the front view; puncta distinct, scattered. granulatus. 
Frond not fusiform in the front view ; puncta either very in- 

qistinef or im longitudinal"rows *2 225020. - 2.2 2.- cose + w= we 2 

2. Puncta distinct, in longitudinal rows °....-2 22-32-32... Brebissonii. 

Puncta either wanting or indistinct and scattered .......... .. levis. 

14. Pentium. 

i5*Prond granulate or striate: <2... %..0) + sjp- spies vy os aig SiGe + a4 
PrOWd:SMOOEM, Jc, oto. orate os oe t= te See ACRE TCRO EC ReCIS tht 3 

2. Granules arranged in longitudinal rows ............ margaritaceum. 
Granules seatiehed yh) qruaejsice pie stave 0 abe o aiciet sotahateleter > iets Cylindrus. 

3. Endochrome transversely divided into four portions .... tterruptum. 
Endochrome not divided into more than two portions .......... 4 

44-Frond lanceolate, fusiform or elliptic ...:..... 0.2665... s0.05. 9 
Frond cylindrical (........%. Be ear coh 53 Soe reine i AMA att 6 

5. Frond elliptic; fillets undulating ................ Sah uote Digitus. 

Frond lanceolate or fusiform ; fillets straight .......... closteriordes. 

Ga plind sntremeatie sec 22 9 2 aoe 4s -)2.2:-.5 ai oing cdemiicessuaheacy ak SOUGE Ue 

Ty ava Pa ONUUAVOVEYOL = a out cutee De hak ihe eet OE TURE OE ReneS RET CheGM el Ab fo. vec i 
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Sporangium orbicular ; conjugated fronds deciduous ........ Jenneri. 

Sporangium at first quadrate ; conjugated fronds persistent. Brebissonii. 

15. Docrpi1uM. 

Frond neither:constricted mor-antlated) 9. a). <2 esc imei ? asperum 
Frond constricted ; segments mostly inflated at the base ........ 2 

Suture inconspicuous ; segments not inflated ........ wee. minutum. 
Suture distinct ; segments inflated at their base .............. 3 

Frond stout; suture projecting at the sides .................. 4 
Frond slender; suture not projectamg J.) 2/1 \ate'- ole sinishicle se 

Segments with one inflation; extremities attenuated ...... truncatum. 
Segments with several inflations ; extremities not attenuated. nodulosum. 

Rxtremities’clavate ().. 0 fee. ae oot AA Uae D es Sean AMIDE 
Extremities not clavate <2 ccyess ae «i. mic She (ona oes) cae gee 2. «ib 

Ends bordered with tubercles ...... ets Rete ca cae saree oneaee Ehrenbergii. 

Hinds destitute Oltubercles vee re ee ae eee Baculum. 

16. CLOSTERIUM. 

Frond suddenly constricted at each end into a conical point. attenuatum. 
Frond not constricted at the ends ............-..- e.ciet: cae 2 

Frond striated, tapering into a beak at each end, lower 
margin prominent at the middle |... 2... ee.- +. sioe Wels cee 3 

Frond not rostrate; if striated, its lower segmte a0 pro- 
minent at the middle 7.7. 22- usec she dg dete wo bee aie ot eee 6 

Beaks setaceous, as long as or longer than the body ............ 4 
Beaks linear, much shorter than the body ............. Soh OtEKORS 5 

Beaks much longer than dhe body, o. 2.- 1-2. .14- =. > eile setaceum. 
Beaks jaboutias long asthe body, of. gcse. es -l e rostratum. 

Frond much inflated at the middle, rapidly tapering at each end. Ralfsit. 
Frond slightly inflated at the middle, gradually tapering at 

éach Gnd) os ois. oneal eas sale aires lineatum. 

Frond minute, acicular; sporangium cruciform ................ Zz 

Frond not acicular ; sporangium orbicular .... 2... 0.02. eee 8 

INOS TOD UUSE! © ciustou: Sas Osta aan Baeiesece tee oe elem ose a Bis cere Ae anuoue el COTILILE 

Pnasacute,, .-. sass aR. DR IE a vs oe -.. acutum. 

Frond semilunate or semilanceolate, the lower margin in- 

clined upwards at the ends ....... bas ERS ST ER Oates ok e's tee 9 

Frond having either truncate ends or its lower margin 
inclined:idownwards'at the ends ssi. 0h. fool ee. eee eR Ae 

Vesicles numerous, scattered ...... steht ese Se Tunula. 

Vesiclesiin ‘a longitudimallrow wr. \riiiie ct. ante ss alert eee 10 
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13. 

14. 

15. 

16. 
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18. 

19. 

20. 

21. 
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Ends of frond slightly curved upwards ; striz distinct .... ¢urgidum. 
Ends of frond straight ; strize none or indistinct SRA sales 1l 

Frond linear-lanceolate ; ends conical, obtuse .........-.- acerosum. 

Frond semilanceolate ; ends subacute ...........- .... lanceolatum. 

Frond smooth, crescent-shaped: (2.0. 10.00. eS els ie ew Se 13 
Frond either not crescent-shaped or else distinctly striated ...... 17 

Vesicles numerous, scattered .............. tbvak Sidhe Ehrenbergit. 

Wesiclessin- a longitudinal rows . 47... 3/2 G).miovsa te tsk aralle- of. tala yy eee 14 

Empty frond colourless; ends rounded ................ A a 15 

Empty frond usually reddish ; ends subacute ............--4. 16 

Lower margin of frond inflated at the middle .......... moniliferum. 
Frond not inflated at the middle ................ set se 1B Jenneri. 

Frond inflated at the middle ........ BE Le ae Leibleinii. 

Frond slender, not inflated at the middle ............. .. Diane. 

Lower margin of frond inclined upwards at the truncate 

ends'> ‘striee none or mdistinet: 532256000... eee didymotocum. 

Ends of frond inclined downwards; striz distinct .............. 18 

Sunes three: ta seve; PrOMuNeNt'.:.°5's'.0s s'es'c tele es o's ere Ses eee 

eric WaMerous, fINE | so. 5.245405 5 ct Sahog Salt ote had Poe oe 20 

Frond semilunate or crescent-shaped .............. 000. costatum. 
erond) len soe ess s pando es piece nas ae etiate HA Saber angustatum. 

Frond narrow-linear, nearly straight ..............00-- juncidum. 
Bron tapering curved, J .beiee ds cls Latte ta eal -aee ofoialets 21 

Strize crowded ; sutures one to three ...............-6- striolatum. 

Strize not crowded ; sutures usually more than three .... intermedium. 

17. SPIROTANIA. 

Spire solitary, broad, GONEPICUOUB), = -16%-)4 ta)5 lois ewe ac a= condensata. 

Spires several, narrow, obscure .............. cceesevece ObSCUra. 

18. ANKISTRODESMUS. 

eve crones Geass ee oie ate a a ahs faleatus. 

19. PEDIASTRUM. 

. Lobes of marginal cells bifid or truncato-emarginate .......... 2 
Lobes of marginal cells entire .......... paeie Amor te COGS 3 

(CIES STOTT Te: pate lei eee aor eRe Reet ib Ons Ae, LONER eet ean en oo Tetras. 

Cells seven, circularly disposed round a central one ...... Heptactis. 

Cells eleven, circularly disposed round five or six central ones. biradiatum. 

Marginal cells crescent-shaped ; connecting substance coloured. Selenea. 
Cells not crescent-shaped ; connecting substance hyaline ........ 4 
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Ase@ells:cranulate 1.) owls. 2.Gkeee Se: ele aes) pranmintame 

Wells:smooth:~ 22:5 Asante. Wien a. 2 it ed. bo oS 

5. Lobes of marginal cells terminated by obtuse processes .... ellipticum. 
iobestof marginal icellstactite Netipesjsie ie « efele cls ictelel ote cieteers 6 

6. Marginal cells with notches as wide as the cells .......... pertusum. 

Notches muchimarrowerithan the cells «)(......940).0:.. 2 aie steeie. (nae 

Heiarcimal cells Wout stn. su «+ «oe ole electale celts ietelegs mele simpled. 
Margmal’cells more than four’... (<<: cine cinislelelols) tote ene 8 

8. Six cells circularly disposed round two central ones ...... Napoleonis. 
Cells arranged:m, two-ormaorecincles: . (2 Sjc)u tbh 2). io Celene oe ae 

9. Lobes of marginal cells angular, not tapering ...... eee. angulosum. 

Lobes of marginal cells taperme .\. Sin a. se ae eee Boryanum. 

20. SCENEDESMUS. 

le Cellstontuseiese oer ero BF cayek owe Eis eee INSTT hae Sey ee 2 

Gellssacutetor acuminate = 54.0 .8s Gcnaseinine ae ee eee 3 

2. ‘Cells cylimdrical- ortoblong7ei4. | Pea weeee.-. Quadricauda. 
Cellsvovate meet. «Seon cee IRE ee ee obtusus. 

3. (Cells ventricogmat.the middle: ois 6 se ce sc. Sees Se ee 4 

Cells slender, not at all ventricose, ..:...%). $5204. shade eee 5 

4,<Cellsan asingle zigzag Tow . 0% 60 p2cien tt bie do nels Seat ese 
Cells either in two rows or not eae BU ko aT bed gos ose obliquus. 

5. Outer cells crescent-shaped, inner straight, all approximate. dimorphus. 
Cells curved, distant: 2207.dsc orem cbeeke teuciato sheesh duplex. 



APPENDIX. 

LIST OF SPECIES NOT HITHERTO DETECTED IN BRITAIN. 

HYALOTHECA, Ear. 

3. H.? dubia (Kiitz.) ; filament without a mucous tube; joints rather 
broader than long, with two puncta near each margin. 

Hyalotheca’ dubia, Kiitzing, Phycologia Germanica, p. 140 (1845) ; in lit. 
cum icone. 

Nordhausen, Prussia, Kiitzing. 

Tab. XXXV. fig. 16. portion of a filament from a drawing by Professor 

Kiitzing. 

DESMIDIUM, 4g. 

3. D. undulatum (Corda) ; joints with four crenatures at each margin. 

Desmidium undulatum, Corda, Observations Microscopiques sur les <Ani- 
malcules des eaux et des thérmes de Carlsbad, p. 19. t. 4. f. 27 (1840). 

Carlsbad; Prague ; and Reichenberg, Corda. 

The constriction of the joints is marked by slight marginal notches, on each 
side of which are two broad crenatures. 

Desmidium undulatum appears to be a distinct species, differing from D. 
Swartzvi by having bicrenate segments. 

4. D. didymum (Corda). 

Desmidium didymum, Corda, Alm. de Carlsbad 1835, p. 123. t. 4. f. 43. 
Kutzing, Phyc. Germ. p. 141. 

Carlsbad, Corda. 

Ehrenberg and Meneghini unite Desmidium didymum (Corda) to D. bifidum 
(Ehr.), which the latter describes as a filamentous plant. Kiitzing removes 

D. bifidum to Staurastrum, but retains the present plant in Desmidium, of 
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which Corda considers that both are true species. I have not seen Corda’s 
descriptions or figures, but in a subsequent work he gives the following reasons 
under D. bifidum for believing them distinct :— 

«‘M. Ehrenberg lui adjoint lespéce suivante, trouvée 4 Carlsbad. Elle en 
difftre totalement, du moins de celle que je considére comme la forme normale 

du Desmidium bifidum, qui, relativement a sa structure, principalement a la 
découpure de ses pointes, correspond beaucoup avec le dessin incomplet d’un 
membre séparé, qu’on trouve dans l’ouvrage de M. Ehrenberg, J. c. D. bifidum 
(didens dans le dessin), vu latéralement, ne présente que deux pointes prin- 
cipales sur chaque aile, lesquelles sont simples. Quant a l’espéce suivante, 
nous avons dépeint deux pointes principales, trés-visibles, et chacune d’elles 

également pourvue de deux pointes.”’—Odbserv. Microscop. sur les Animaleules 
de Carlsbad, p. 18. 

5. D. bifidum (Ehr.). See Staurastrum bifidum. 

APTOGONUM. 

2. A. Baileys ; filament not crenated; joints about equal in 
length and breadth. 

Odontella® tridentata, Bailey, in lit. cum icone (1846). 

Worden’s Pond, Rhode Island; near Princeton, New Jersey, with spo- 
rangia, Bailey. 

Filament triangular ; jomts excavated at their junction like those of Apto- 
gonum Desmidium. The joints are not bicrenate, hence the margins of the 
filament are entire, a character which distinguishes it from that species. The 
end view is triangular, with rounded angles. 

Professor Bailey has sent me a drawing of the conjugated state, very in- 
teresting from its resemblance to a condition of Desmidium Swartzii, which I 

had doubtfully regarded as the sporangia of that species. In both plants it is 
difficult to understand the process or to distinguish the coupled filaments, 
since the appearance is merely that of a much-enlarged and torn filament. 

Tab. XXXV. fig. 1. from drawings by Professor Bailey; a. portion of a 
filament ; 5. transverse view; c. sporangia highly magnified 

SPHAROZOSMA, Corda. 

3. S. lamelliferum (Corda). 

Spherozosma lamelliferum, Corda, Observ. Microscop. sur les Animale. de 
Carlsbad, p. 21. t. 4. f. 29 (1840). 

Carlsbad, Corda. 

««Chaines courtes, les membres doubles presque uniformes; un tiers est 
découpé transversalement des deux cdtés; lobes rapprochés l'un de lautre, 
arrondis; cuirasse unie, transparente et blanche. Le membre de réunion 

feuilleté, blanc.”-—Corda, 1. ec. 
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4. S. pulchrum (Bailey) ; joints twice as broad as long, deeply incised 
on each side ; junction-margins straight, connected by short bands. 

Spherozosma pulchrum, Bailey, in lit. cum icone (1847). 

West Pomt, New York; and Princeton, New Jersey, Bailey. 

Professor Bailey informs me that this species is twice as large as Sphe- 
rozosma vertebratum. His figure represents the filament diminishing and 
increasing in breadth at intervals, an appearance probably caused by the 
twisting of the plant. Spherozosma pulchrum agrees with S. vertebratum 
in the presence of a mucous tube, and also in the form of the joints; but not 

in the mode of their connexion with each other. It differs from Corda’s 
figure of S. lamelliferum, masmuch as its segments are not reniform. 

Tab. XXXV. fig. 2. a. portion of a filament ; 4. joints with mucous tube, 
from drawings by Professor Bailey. 

5. S.? filiforme (Ehr.) ; joints bilobed, united by double slender pro- 
cesses which inclose a quadrate foramen between each pair. 

Odontella? filiformis, Ehrenberg, Infusor. p. 154 (1838); Meteorp. t. 1. 
£520. 

Tessarthra filiformis, Ehrenberg, Infusor. t. 10. f. 21 (1838). 
Isthmia filiformis, Meneghini, Synop. Desmid. in Iinnea 1840, p. 205. 
Isthmosira filiformis, Kitzing, Phycologia Germanica, p. 141 (1845). 

Germany, Ehrenberg, Kiitzing. 

MICRASTERIAS, 4g. 

14. M. apiculata (Ehr.); frond orbicular, rough with scattered spines; 
segments five-lobed, lobes incised and toothed, end lobe narrow. 

_ Euastrum apiculatum, Ehrenberg, Abh. der Berl. Ak. 1833, p. 245; In- 
fusor. p. 167. Kiitzing, Phye. Germ. p. 134. 

Euastrum aculeatum, Ehrenberg, Infus. t. 12. f. 2 (1838). 
Micrasterias apiculata, Meneghini, Synop. Desmid. in Linnea 1840, p. 216. 

Brébisson, in lit. cum specimine. 

Germany, Ehrenberg. Falaise, Brébisson. 

Specimens sent me by M. de Brébisson have deeper incisions than that 
figured by Ehrenberg, and are also smaller. 

15. M. quadragies-cuspidata (Corda) ; frond with scattered hair-like 
spines; end lobe the broadest. 

Cosmarium quadragies-cuspidatum, Corda, Observ. Microscop. sur les Ani- 
male. de Carlsbad, p. 30. t. 6. f. 40 (1840). 

Carlsbad, Corda. 

This plant bears the same relation to Micrasterias apiculata which M. 
crenata and M. truncata bear to M. denticulata and M. rotata. I subjoin 

the following description from Corda’s work :— 
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«‘ Corpuscules chevelus, verts, presque 4 six lobes. Lobe du milieu trian- 

gulaire, les coins extérieurs 4 deux pointes; au milieu, deux cylindres vert 

foncé, appuyés l’un contre l’autre. Chaque lobe latéral a trois découpures, 
et chaque découpure a deux dents.” 

16. M. foliacea (Bailey); frond subquadrate; end lobes narrow, 

with emarginate angles; lateral lobes inciso-dentate, with a short 
rounded tooth-like projection next the end lobe. 

Micrasterias foliacea, Bailey, in lit. cum icone (1847). 

Worden’s Pond, Rhode Island, Bailey. 

“Frond small, smooth, nearly quadrangular in the general outline: seg- 
ments composed of three principal lobes, of which the middle one is nearly 
simple and emarginate: the lateral lobes are incised, in much the same 
manner as in Micrasterias rotata, and all their subdivisions extend to an 

equal distance from the middle line of the frond.”—Bailey, in lit. 
Tab. XXXV. fig. 3. Frond dividing, from a drawing by Professor Bailey. 

17. M. Torreyt (Bailey); frond orbicular; lateral lobes deeply in- 
cised; inner subdivisions acute, external bidentate at the apex, all 

tapering. 

Micrasterias Torrey, Bailey, in lit. cum icone (1847). 

Near Princeton, New Jersey, Bailey. 

This species connects the elliptic with the orbicular species. The end lobe 
is narrow and not exserted ; the angles taper into acute points or spmes. All 
the incisions are deep. The lateral lobes have five subdivisions, two belonging 
to the basal lobe and three to the intermediate ; but the distinction is obscure, 

and only indicated by the rather deeper incision which parts them. Of the 
subdivisions, that next the other segment and that adjacent to the end lobe 

are bidentate at the apex, the rest taper gradually into acute points. 

Tab. XXXV. fig. 5. Frond from a drawing by Professor Bailey. 

18. M. muricata (Bailey) ; “segments divided by deep indentations 

into three transverse portions ; the basal with three linear processes 
on each side, the others with two on each side.” 

Euastrum muricatum, Bailey, American Journal of Science and Arts, 1846, 
pe 120s. 1s ee 

Catskill Mountains, United States, Bailey. 

Micrasterias muricata belongs to the same section as M. furcata, but 

differs from that and every other known species in some remarkable par- 
ticulars. The division into five lobes is indicated merely by the presence of 

processes, which, unlike those in the other species, do not diverge in the front 

view, but spread laterally, in such a manner that the one nearest the eye 

more or less conceals its companions. 
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19, M. Baileyi —— ; frond granulated; segments three-lobed ; lobes 

bipartite, end one much-exserted. 

Micrasterias, n. sp., Bailey, in lit. cum icone (1846). 

West Point, New York; and Rhode Island, Bailey. 

Micrasterias Baileyi is allied to M. furcata and M. Cruax-Melitensis ; the 
frond however is minutely granulate, the segments are only three-lobed, and 

the end lobe is more exserted than it is in those species. The basal lobes are 

deeply bipartite, the end one merely sinuated. All the subdivisions are bi- 

dentate at the apex. 
Tab. XXXV. fig. 4. Empty frond: from a drawing by Professor Bailey. 

20. M. incisa (Kiitz.); lobes horizontal, basal ones truncate, with a 

tooth at each angle; end lobe convex, its angles acute. 

Euastrum Crux-Melitensis, Ehrenberg, Infus. t. 12. f. 3c. (1838). 
Euastrum incisum, Brébisson, Meneghini, Synop. Desmid. in Linnea 1840, 

p- 216. Kiutzing, Phyc. Germ. p. 134. 
Micrasterias incisa, Brébisson, in lit. (1846). 

Germany, Ehrenberg. Falaise, Brébisson. 

EUASTRUM, Ej”r. 

19. E. cornutum (Kiitz.) ; segments three-lobed; terminal lobe cu- 
neate, included between two process-like projections of the. basal 
portion. 

Euastrum cornutum, Kiitzing, Phycologia Germanica, p. 135 (1845) ; in lit. 
cum icone. 

Germany, Kiitzing. 

The frond resembles that of Evastrum crassum, but the outer angles of the 
basal portion of each segment are prolonged into rostrate-like processes which 
include the terminal lobe between them. 

Tab. XXXV. fig. 13. Frond: from a drawing by Professor Kiutzing. 

20. EH. Pelta (Corda); segments quadrangular; end margin with a 
rounded protuberance at each corner; lateral margins with a small 
protuberance at the basal end and a larger one near the outer end. 

Cosmarium Pelta, Corda, Almanach de Carlsbad 1835, p. 121. t. 2. f. 25. 
Meneghini, Synop. Desmid. in Linnea 1840, p. 222. 

Euastrum Pelta, Kiitzing, Phycologia Germanica, p. 135 (1845). 

Carlsbad, Corda. 

21. EF. crenatum (Kiitzing). 

Euastrum crenatum, Kitzing, Phycologia Germanica, p. 135 (1845). 

Dalmatia, Kiutzing. 

This plant may be a variety of Huastrum elegans. 
Tab. XXXV. fig. 14. Frond: from a drawing by Professor Kiitzing. 

P 
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22. E. crenulatum (Ebr.). 

Euastrum crenulatum, Ehrenberg, Metecorp. t. 1. f. 16. Kiitzing, Phyco- 
logia Germanica, p. 135. 

Germany, Hhrenberg. 

I am unacquainted with the characters of this species. 

COSMARIUM, Corda. 

34. C. Palanyula (Bréb.). 

Cosmarium Palangula, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

M. de Brébisson informs me that ‘ Le Cosmarium Palangula me semble se 

distinguer du Cos. Cucurbita par sa forme plus cylindrique, tronquée et non 
en Courge, ses scries de points plus fines, transverses et non longitudinales.”’ 
Iam however unable to distinguish this species from C. Cucurbita, for the 

puncta are scattered in British specimens of the latter. 

35. C. lagenarium (Corda); segments triangular, all the angles 

broadly rounded. 

Cosmarium lagenarium, Corda, Alm. de Carlsbad 1835, p. 121. t. 2. f. 26. 
Brébisson, zn lit. 

Carlsbad, Corda. 

36. C. Papilio (Menegh.) ; segments smooth, triangular, with rectan- 

gular apex ; end view linear, with a lobe at the middle of each side. 

Cosmarium Papilio, Meneghini, Consp. Alg. Eugan. p. 18 (1837) ; Synop. 
Desmid. in Linnea 1840, p. 223. 

Italy, Meneghint. 

37. C. ventricosum (Kiitz.). 

C. ventricosum, Kitzing, Phycologia Germanica, p. 136 (1845) ; in lit. eum 
icone. 

I believe this to be a species of Cosmarium in a dividing state. 

XANTHIDIUM, Ear. 

7. X. Artiscon (Ehr.); segments narrowed at the base; end margin 

with numerous elongated spines which are divided at the apex. 

Xanthidium, No. 2, Bailey, American Journal of Science and Arts, v. 41. 
p- 291. t. 1. f. 15 (1841). 

Xanthidium Artiscon, Ehrenberg, Verbreitung und Einfluss des Mikrosko- 
pischen Lebens in Stid- und Nord-Amerika (1843). 

West Point, New York, Bailey. 
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Xanthidium Artiscon differs from X. armatum by its segments tapering at 

the base: its spines also are much longer and are more restricted to the outer 
and rounded margin. 

Several plants referred by Ehrenberg to Yanthidium are angular in the end 
view, and properly beloug to Staurastrum. 

8. X. furcatum (Ehr.) ; “ corpuscules globose, green, single or binate, 

spinous ; spines scattered, forked at the apex.” 

Xanthidium furcatum, Ehrenberg, Infus. p. 148. t. 10. f. 25 (1838) ; 
Meteorp. t. 1. f. 21. 

This plant is probably a Staurastrum. M. de Brébisson refers it to 8. 
spinosum, and Professor Kiitzing makes it a synonym of his Phycastrum fur- 
cigerum (Didymocladon furcigerus). Of neither have I seen specimens re- 
sembling Ehrenberg’s figure, from which indeed I believe the latter plant is 

very distinct. 

ARTHRODESMUS, Ear. 

3. A. minutus (Kiitz.). 

Euastrum Incus, Kiitzing, Phycologia Germanica, p. 137 (1845); (not 
Staurastrum Incus, Meneghini). 

Euastrum minutum, Kiitzing, in lit. cum icone (1846). 
Arthrodesmus minutus, Brébisson, in lit. (1846). 

Germany, Kiitzing. 

Tab. XXXV. fig. 15. a, 6. perfect fronds ; ¢. dividing frond : from drawings 

by Professor Kiitzing. 

4. A.? truncatus (Ehr.); “corpuscules green, slightly compressed, 

campanulate, geminate, externally truncate, spinous.” 

Arthrodesmus truncatus, Ehrenberg, Infus. p. 152 (1838). 

This plant is probably either a Yanthidium or a Staurastrum. 

STAURASTRUM, Meyen. 

39. S. pygmeum (Bréb.); segments cuneiform; end view triangular, 
with slightly rounded sides. 

Staurastrum pygmeum, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

Staurastrum pygmeum is smaller than S. alternans, its sides, in the end 
view, are more convex, and its angles less rounded. The sporangium is or- 
bicular and spinous. 

Tab. XXXV. fig. 26. from drawings by M. de Brébisson: a. front view of 
frond; &. immature sporangium; c. mature sporangium. 

P2 
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40. S. rugulosum (Bréb.); segments elliptic, denticulate at their 

sides; end view triangular, with the angles broadly rounded and 
denticulate. 

Euastrum, No.9, Bailey, American Journ. of Science and Arts, v.41. p. 296. 
t. 1. f. 9 (1841). 

Staurastrum rugulosum, Brébisson, in lit. cum icone (1846). 

West Point, New York, Bailey. Falaise, Brébisson. 

Tab. XXXV. fig. 19. from drawings by M. de Brébisson: a. front view ; 

b. end view. 

41. S. scabrum (Bréb.); segments elliptic, scabrous ; end view tri- 

angular, fringed with minute emarginate spines. 

Staurastrum scabrum, Brébisson, in lit. eum icone (1846). 

Falaise, Brébisson. 

Tab. XXXV. fig. 20. from drawings by M. de Brébisson: a. front view ; 
é. end view. 

42. S. bacillare (Bréb.) ; frond smooth ; processes capitate ; end view 
with three to five capitate rays or processes. 

Binatella bacillaris, Brébisson, Alg. Fal. p. 66 (1835). 
Staurastrum bacillare, Bréb., Meneghini, Synop. Desmid. in Linnea 1840, 

p- 228. Brébisson, in lit. cum icone. 

Falaise, Brébisson. 

Frond smooth ; processes in front view stout, divergent, each terminated by 
a round knob; end view three- to five-rayed, the rays capitate in the same 

manner as in the front view. 

A remarkable and very distinct species. 
Tab. XXXV. fig. 21. from drawings by M. de Brébisson: a. front view of 

frond; 6, ce, d. transverse views. 

43. S. Capitulum (Bréb.) ; segments quadrate, sinuated on each side, 
prominences rough; end view triangular, with broadly rounded 
angles. 

Staurastrum Capitulum, Brébisson, in lit. cum icone (1836). 

Falaise, Brébisson. 

Frond quadrilateral, nearly twice as long as broad; constriction shallow ; 
the segments have two rounded prominences on each side and a small semi- 
circular sinus between them; these prominences are rough with minute era- 
nules, which give them a crenate appearance. End margin straight. End 
view triangular, the angles broadly rounded ; sides nearly straight, bat each 
slightly constricted at the middle. 

TOW rb . . = . . Tab. XXXV. fig. 25, from drawings by M. de Brébisson: a. front view of 
frond; 4. end view. 
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44. S. pileolatum (Bréb.) ; frond quadrilateral, slightly constricted at 
the middle ; segments terminated by three conical processes. 

Staurastrum pileolatum, Brébisson, in lit. eum icone (1846). 

Falaise, Brébisson. 

Frond twice as long as broad; segments quadrate, with a broad, shallow 
sinus on each side; the end terminated by three conspicuous conical pro- 
cesses, which are rough with minute granules. End view triangular, the 
angles rounded. 

Tab. XXXV. fig. 22. from drawings by M. de Brébisson: a. front view of 
frond ; &. end view. 

45. S. echinatum (Bréb.). 

Staurastrum echinatum, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

This species appears, from M. de Brébisson’s drawings, to be closely allied 

to Staurastrum hirsutum and S. teliferum. 

Tab. XXXV. fig. 24. from drawings by M. de Brébisson : a. front view of 

frond ; &. end view. 

46. S. crenatum ; Segments cuneate; outer margins crenate ; 

end view with three truncate and crenate angles. 

Staurastrum, new sp., Bailey, in lit. ewm icone (1847). 

Rhode Island, Bailey. 

Tab. XXXV. fig. 17. a. front view of frond; 4. end view: from drawings 

by Professor Bailey. 

47. S. bifidum (Ehr.); frond smooth; end view with three cloven 

angles. 

Desmidium bifidum, Ehr. Abh. der Berlin Ak. 1832, p. 292 ; Infusor. p. 141. 
GHlOe fF), 

Phycastrum bifidum, Kitzing, Phycologia Germanica, p. 138 (1845). 
Staurastrum bifidum, Brébisson, in lit. (1846). 

Germany, Ehrenderg. 

48. S. eustephanum (Khr.); end view triangular with six emarginate 
spines on the upper surface ; each angle terminated by a short ray 
tipped with spines. 

Desmidium eustephanum, Ehrenberg, Verbr. und Einfluss des Mikrosk. Lebens 
in Stid- und Nord-Amerika, t. 4. f. 23 (1843). 

West Point, New York, Bailey. 
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49, S. senarium, EKhr. 

Desmidium senarium, Ehrenberg, Verbr. und Einfluss des Mikrosk. Lebens in 
Siid- und Nord-Amerika, t. 4. f. 22 (1843). 

West Point, New York, Bailey. 

Ehrenberg’s figure represents the end view as triangular, the angles termi- 

nating in short rays, which are tipped by mmute spines : on eacli side are two 
short forked spines, and six others on the upper surface. His figure agrees 
in some respects with Staurastrum spinosum, consequently S. senarium may 
prove a variety of that very variable species. 

50. S. Ehrenbergii, Corda. 

Xanthidium Ehrenbergii, Corda, Observ. Microscopiques sur les Animalcules 
de Carlsbad, p. 29. t. 5. f. 36, 37 (1840). 

Prague, Corda. 

*‘Corpuscules par paire, vus de cété, ovales; vus d’en haut, triangulaires, 

munis de six appendices terminaux et latéraux, et de deux autres appendices 
centraux, qui sont courts, blancs, en fourchette, mais 4 pointes divergentes.”’-— 
Corda, J. ce. 

Corda’s figure of the front view resembles Staurastrum spinosum. 

51. S. articulatum, Corda. 

Xanthidium articulatum, Corda, Observ. Microscopiques sur les Animalcules 
de Carlsbad, p. 28. t. 5. f. 35 (1840). 

Carlsbad, Prague and Reichenberg, Corda. 

**Corpuscules ovales, par paire, munis aux deux bouts d’un appendice a 
deux cellules, qui se divise encore en forme de fourchette ; et latéralement en 

deux appendices plus longs 4 quatre cellules, et une pointe en fourchette. Sur 
les deux cétés plats, se trouvent deux protubérances transversales, également 

pourvues de deux allongements cellulaires en fourchette.’’—Corda, /. c. 

52. S. coronatum (Ehr.); end view triangular and terminating at 
each angle in three short, diverging arms which are divided at the 

apex. 

Xanthidium, No. 3, Bailey, American Journ. of Science and Arts, v. 41. 
Pe 291. te ane TON US4E): 

Xanthidium coronatum, Ehrenberg, Verbr. und Einfluss des Mikrosk. Lebens 
in Siid- und Nord-Amerika, t. 4. f. 26 (1843). 

West Point, New York, Bailey. 

Professor Bailey’s figure, which in a list of American Desmidicze obligingly 

communicated he refers to as Xanthidium coronatum, Ehyr., in the front view 

resembles Xanthidium Artiscon, whilst Ehrenberg’s appears to me a good 
representation of the front view of Didymocladon furcigerus. 1 doubt there- 

fore whether these two figures can represent the same species. 
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53. S.? minus (Kiitz.) ; frond smooth; end view with five slender 

acute rays. 

Pentasterias minor, Kiitzing, Phycologia Generalis, p. 162 (1843). 
Phycastrum? minus, Kiitzing, Phycologia Germanica, p. 139 (1840) ; in lit. 

cum icone. 

Nordhausen, Prussia, Kiitzing. 

Tab. XXXV. fig. 18. a, 6. Fronds: from drawings by Professor Kiitzing. 

54. S. glabrum (Ehr.); frond smooth; end view triangular, each 

angle terminated by a mucro-like spine. 

Euastrum, No. 14, Bailey, Amer. Journ. of Science and Arts, v. 41. p. 297. 
t. 1. f. 14 (1841). 

Desmidium glabrum, Ehrenberg, Verbreitung und Einfluss des Mikrosk. Lebens 
in Siid- und Nord-Amerika (1843) ; Meteorp. t. 1. f. 3. 

Phycastrum glabrum, Kitzing, Phycologia Germanica, p. 137 (1845). 

West Point, New York, Bailey. Germany, Ehrenberg. 

This species is probably identical with Staurastrum Avicula. 

55. 8. granulosum (Khr.). 

Desmidium granulosum, Ehrenberg, Meteorp. t. 1. f. 12. 
Phycastrum granulosum, Kiitzing, Phycologia Germanica, p. 138 (1845). 

Germany, Ehrenberg. 

This species is known to me only by name. 

56. S. globulatum (Bréb.) ; segments fusiform, capitate; end view 
lar, each angle terminated by a granulated knob. 

Staurastrum globulatum, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

Tab. XXXV. fig. 23. a. end view of frond ; 6. front view: from drawings 

by M. de Brébisson. 

DOCIDIUM, Bréo. 

8. D.coronatum (Bréb.) ; frond stout; suture projecting on each side ; 

segments inflated at the base and bordered by tubercles at the end. 

Docidium coronatum, Brébisson, in lit. cum icone (1846). 

Falaise, Brédisson. 

This species agrees with Docidium nedulosum not only in size and form, 

but in having a suture projecting on each side, and also in its segments, which 

have undulated margins; but it is distinguished from that plant by having 

the ends bordered with minute but distinct tubercles. The end view is cir- 

cular, the margin crenate. Docidium coronatum differs from D. Ehrenbergit 

in its larger size and projecting suture. 
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Tab. XXXV. fig. 6. a. empty segment; 4. end view: from drawings by 
M. de Brébisson. 

9. D. nodosum (Bailey); frond stout; segments with four prominent 
nodes separated by constrictions ; end view crenate. 

Closterium nodosum, Bailey, Amer. Journ. of Science and Arts, 1846, vy. 1. 
pil 27,-.£./3: 

Docidium nodosum, Bailey, in lit. eum icone (1847). 

United States, Bailey. 

An end view shows that each node is not a simple swelling, but really 

formed by whorls of tubercles. 
“This species is easily recognised by the deep indentations in its outline, 

corresponding to the constrictions which separate the transverse rows of knot- 

like projections. It is one of the largest species in the genus.”’—Bailey, /. c. 
Tab. XXXV. fig. 8. a. empty segment; 4. end view: from drawings by 

Professor Bailey. 

10. D. constrictum (Bailey) ; frond stout; segments with moderately 
deep constrictions, which separate four equal, gently curving pro- 

minences ; end view entire. 

Docidium constrictum, Bailey, in lit. cum icone (1847). 

Worden’s Pond, Rhode Island, Bailey. 

“This species is at once distinguished from Docidium nodosum by the cross 
section of the nodes being a simple circle instead of an indented one.”— 
Bailey, in Lit. 

Tab. XXXV. fig. 7. from drawings by Professor Bailey: a. front view ; 
6. end view. 

11. D. verrucosum (Bailey); segments with numerous whorls of 
small prominences which give the margins an undulated appear- 

ance, all the undulations equal. 

Closterium verrucosun, Bailey, American Journal of Science and Arts, 1846, 
Waele p. l2/ad. 4: 

New York; Rhode Island, Bailey. 

‘This is a very pretty species with a waved outline, caused by the slight 
projections, which are arranged in numerous transverse rings.’’—Bailey, J. c. 

12. D. verticillatum (Bailey); segments with numerous whorls of 

tooth-like projections ; ends with three bidentate processes. 

Docidium verticillatum, Bailey, in lit. cum icone (1847). 
Triploceras verticillatum, Bailey, in lit. (1847). 

Worden’s Pond, Rhode Island; Princeton, New Jersey, Bailey. 
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A most remarkable and interesting plant, for a specimen of which I am 
indebted to Professor Bailey. 

The triple terminal processes are so unlike what we find in other species of 
Docidium, that Professor Bailey, in a letter to me, proposes to form a new 
genus for the reception of this plant. 

Tab. XXXV. fig. 9. a. empty frond; 4, c. empty segments ; d, e. extre- 
mities highly magnified: from drawings by Professor Bailey. 

13. D. crenulatum (Ehr.). 

Closterium crenulatum, Ehrenberg, Verbreitung und Einfluss des Mikrosk. 
Lebens in Stid- und Nord-Amerika (1843). 

Professor Bailey informs me that this plant is identical with Docidiwm no- 
dulosum. 

CLOSTERIUM, Nitzsch. 

23. C. cuspidatum (Bailey); frond smooth, crescent-shaped ; ends 
mucronate. 

Closterium cuspidatum, Bailey, in lit. cum icone (1847). 

Worden’s Pond, Rhode Island, Bailey. 

Closterium cuspidatum differs from every other species of the genus in 
having each end tipped by a spine or mucro. 

Tab. XXXV. fig. 11. Frond: from a drawing by Professor Bailey. 

24. C. Cucumis (Ehr.); frond smooth, stout, semilunate ; ends broadly 
rounded. 

Closterium Cucumis, Ehrenberg, Verbreitung und Einfluss des Mikrosk. Lebens 
in Stid- und Nord-Amerika, t. 4. f. 29 (1843). 

New York, Bailey. 

Ehrenberg’s figure represents this species about five times longer than 
broad, in form resembling Closterium Lunula, but stouter in proportion to its 
length, and having more rounded ends. 

25. C. Thureti (Bréb.); frond smooth, crescent-shaped; ends sub- 

acute; margins unconnected at the suture; vesicles in a single 
series. 

Closterium Thureti, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

26. C. arcuatum (Bréb.); frond smooth, slender-crescent-shaped ; 
ends obtuse, scarcely notched. 

Closterium arcuatum, Brébisson, tn lit. cum teone (1845). 



220 BRITISH DESMIDIEX. 

Closterium acuminatum, Kitzing, Phycologia Germanica, p. 130 (1845), 
(according to Kiitzing in Uit.). 

Falaise, Brébisson. Germany, Kiitzing. 

I am unable to distinguish Closterium arcuatum from C. Diane ; but in 

drawings sent me by M. de Brébisson, the latter has distinct terminal notches, 
which are wanting in the former. 

27. C. Venus (Kutz.). 

Closterium Venus, Kitzmg, Phycologia Germanica, p. 130 (1845) ; in lit. 
cum icone. 

Germany, Kiitzing. 

I am indebted to Professor Kiutzing’s kindness for a drawing of this species, 
but I must confess that I am unable to discover any characters sufficient to 

distinguish it from Closterium Diane. 
Tab. XXXV. fig. 12. Frond, from a drawing by Professor Kiitzing. 

28. C. Amblyonema (Ehr.); frond stout, linear, slightly curved, 
twenty times longer than broad ; ends rounded. 

Closterium lineatum, Bailey, American Journ. of Science and Arts, v. 41. 
p. 303. t. 1. f..34 (1841). ? 

Closterium Amblyonema, Ehrenberg, Verbreitung und Einfluss des Mikrosk. 
Lebens in Siid- und Nord-Amerika (1843). 

West Point, New York, Bailey. 

29. C. uncinatum (Kiitz.) ; frond slender, finely and closely striated ; 
extremities tapering to a subacute point and suddenly curved 
downwards. 

Closterium uncinatum, Kiitzing, Phycologia Germanica, p. 131 (1845) ; in 
lit. cum icone. 

Germany, Kiitzing. 

30. C. decussatum (Kiitz.); frond stout, finely and closely striated, 

slightly curved, gradually tapering ; extremities slender, but obtuse 

at the apex. 

Closterium decussatum, Kiitzing, Phycologia Germanica, p. 131 (1845) ; in 

lit. cum icone. 

Germany, Kiitzing. 

A drawing sent me by Professor Kiitzing represents the strize as regularly 

crossing each other, so as to form diamond-shaped reticulations. As this 

appearance is not unusual in dried specimens, when the flattened frond permits 

the strize of both surfaces to be visible together, I will venture to suggest the 

possibility that Professor Kiitzing’s drawing may have been taken from a 
frond in that condition. Closterium decussatum seems to differ from C. fur- 

gidwn ia its more tapering extremities. 
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31. C. turgidulum (Kiitz.) ; frond stout, curved ; extremities slender, 

gradually tapering ; strize few, conspicuous. 

Closterium turgidulum, Kiitzing, Phycologia Germanica, p. 132 (1845); 
lit. cum icone. 

Germany, Kiitzing. 

Closterium turgidulum differs from C. costatum in its more elongated ex- 
tremities. 

32. C. obtusangulum (Corda). 

Closterium obtusangulum, Corda, Observations Microscop. sur les Animale. 
de Carlsbad, p. 35. t. 6. f. 42 (1840). 

Carlsbad, Corda. 

‘Corps courbé en croissant, quadrangulaire ; coins ronds. Cuirasse unie, 
blanche, arrondie vers les pointes, et transparente ; au milieu un ruban trans- 

versal ¢troit, blanc et transparent. Pas de vésicules rotatoires dans les pointes, 

mais beaucoup de corpuscules rotatoires, ovales, transparents, blancs, se 

mouvant vivement.’’—Corda, J. c. 

33. C. inequale (Ehr.); minute, semilunate; extremities unequal, 
conic, ends acute; striz prominent; vesicles scattered. 

Closterium inequale, Ehrenberg, Abh. der Berlin Ak. 1831, p. 67; Infus. 
p.98.t.6.f.11. Meneghini, Synopsis Desmid. in Linnea 1840, p. 235. 
Kiutzing, Phycologia Germanica, p. 131. 

Germany, Ehrenberg, Kiitzing. 

34. C. quadrangulare (Corda). 

Closterium quadrangulare, Corda, Observations Microscop. sur les Animale. 
de Carlsbad, p. 35. t. 6. f. 46 (1840). 

Carlsbad ; Reichenberg, Corda. 

“Long, corps mince, quadrangulaire. Coins aigus. Cuirasse unie, trans- 

parente, blanche. Substance interne vert foneé, a petits grains. Sur les 

pointes les quatre surfaces de la cuirasse sont obliquement coupées, et la pointe 
arrondie. Elle contient de grosses vésicules rotatoires, bien limitées, d’un 

rouge pale, avec plusieurs corpuscules rotatoires elliptiques et rougeatres.”?— 
Corda, /. ec. 

35. C. gracile (Bréb.); frond slender, smooth, lanceolate, gradually 

tapering into short beaks, which are curved downwards, 

Closterium gracile, Brébisson, Meneghini, Synop. Desmid. in Linnea 1840, 
p- 234, under C. lineatum. 

Stauroceras gracile, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 
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Closterium gracile differs from the other rostrate species in its smooth 
frond. Its beaks are shorter than those of C. rostratum and C. setaceum, 

and its frond is less inflated. 

36. C. tenerrimum (Kitz.). 

Closterium tenerrimum, Kitzing, Phycologia Germanica, p. 130 (1845) ; in 
lit. cum icone. 

Nordhausen, Kiitzing. 

I can perceive in Professor Kiitzing’s drawing no character by which this 
plant can be separated from Closterium acutum. 

Tab. XXXV. fig. 10. Fronds: from a drawing by Professor Kiitzing. 

ANKISTRODESMUS, Corda. 

2. A. fusiformis (Corda). 

Ankistrodesmus fusiformis, Corda, Almanach de Carlsbad 1838, p. 199. t. 2. 
fe: 

Carlsbad, Corda. 

3. A. convolutus (Corda). 

Ankistrodesmus convolutus, Corda, Almanach de Carlsbad 1838, p. 199. t. 2. 
fs V9: 

Carlsbad, Corda. 

I am unacquainted with the characters of these species. 

SCENEDESMUS, Meyen. 

7. S. antennatus (Bréb.) ; cells fusiform, somewhat ventricose at the 

middle ; ends cuspidate, each terminated by a minute orbicular 
globule. 

Scenedesmus antennatus, Brébisson, in lit. cum icone (1846). 

Falaise, Brébisson. 

Scenedesmus antennatus resembles S. obliquus in form, and also in the 
arrangement of its cells; but it is distinguished from that and every other 
species by having the attenuated points tipped by minute globules. 

Tab. XXXV. fig. 27. a, 6. different states of frond: from drawings by 
M. de Brébisson. 



INDEX. 

The names printed in inalies are synonyms. 

Achnanthes. 
dimorpha, Turpm . 191 
obliqua, Turpin . 
octalterna, Turpm 193 
quadralterna, Turp. 193 
quadricauda, Turp. 190 
quadrijuga, Turpm 190 

Ankistrodesmus, 179, 205 
convolutus ......... 922 
faleatus ......... sel sO) 
fusiformis. ......... 222 
gregarius, Bréb. ... 180 

Aptogonum ........ 63, 196 
Beatleyiies=+-aceascce ae 208 
Desmidium ......... 64 

Arthrodesmus ... 117, 200 
ACULUS EDT ee essssa0 191 
acutus, Bailey...... 193 
convergens ......... 118 
cylindricus, Ehr.... 57 
Nn Gus) .csctceteseeens 118 
MINUCUS) cecoscdesees 213 
octocornis, Ehr. ... 116 
pectinatus, Ehr. ... 191 
quadricaudatus,Ehr.190 
? truncatus ....2.... 213 

Bacillaria. 
Lunula, Schrank... 163 

Bambusina. 
Brebissonii, Kiitz.. 59 

Binatella. 
aculeata, Bréb. ... 113 
bacillaris, Bréb. ... 214 
hispida, Bréb. ...... 127 
muricata, Bréb. ... 126 
muticum, Bréb. ... 125 
tricornis, Bréb. ... 134 
tricuspidata, Bréb. 122 
tumida, Bréb. ...... 126 

Closterium ...... 159, 204 
ACCLOSUM-.0s5.eeees 164 
acuminatum, Kiitz. 220 
Acus, Nitzsch....... 175 
BCUGUING Saco sees 177 
Amblyonema ...... 220 
angustatum ......... 172 
BLCHACUIIE ce s\eiastiee 219 

attenuatum ......... 

Baculum, Bréb. ... 158 
Baillyanum, Bréb. . 169 
Brebissonii,Menegh.145 
caudatum, Corda... 175 
clandestinum,Kiitz. 109 
Commi asasise% sdtece 176 
COStatummjasseeseceas 170 
crenulatum, Ehy.... 219 
Cuenmis eseeseccees LO 
curtum, Bréb. ...... 109 
cuspidatum ......... 219 
Cylindrocystis,Ktz. 153 
Cylindrus, Ehy. ... 150 
decussatum ......++. 220 
Dane eceeseenen see 168 
didymotocum ...... 168 
Digitus, Ehr. ...... 151 
dilatatum, Kiitz.... 170 
doliolatum, Bréb... 170 
Ehrenbergi......... 
elongatum, Bréb.... 173 
faleatum, Menegh. 180 
pracile/-2..ss.5es0 40 221 
granulatum, Bréb.. 147 
gregarium, Menegh. 180 
Insequale: Fess ncs cs e% 221 
intermedium ...... VA 
JENNeELIs .. weseee= ees 167 
FUNGIGUIN teceeasces os 172 
leve, Kiitz. .....0... 146 
lamellosum, Bréb. . 151 
lanceolatum......... 164 
Leibleinii............ 167 
Hneatumi!,..2002302 173 
lineatum, Bailey ... 220 
Maumullasssaseeeeesee 163 
Lunula, Kiitz....... 166 
Lunula, Leibl....... 167 
margaritaceum,Ehr. 149 
monile, Kiitz. ...... 145 
moniliferum......... 166 
nodosum, Bailey ... 218 
obtusangulum ..... 221 
quadrangulare...... 221 
Rallfsitcvacecccssases 174 
FOStLAGUIM....ccscese 175 

Page 

rostratum, Ralfs... 174 
rostratum, Bailey .. 176 
ruficeps, Ehr. ...... 168 
Sceptrum, Kiitz.... 158 
Setaceum .........00- 176 
striolatum ..:.....: 170 
subrectum, Bréb.... 169 
suleatum, Bréb. ... 172 
tenerrimum .......-- 222 
tenue, Kiitz. ...... 176 
tenue, Bailey ...... 165 
Thureti=sas.veoeese 219 
Trabecula, Ehr. ... 157 
Trabecula, Bailey.. 155 
trabeculoides,Corda 158 
truncatum, Bréb.... 156 
truncatum, Kitz... 156 
turgidulum ......... 221 
turgidum .........60. 165 
uncinatum ......6.- 220 
Vientsie J-2-sese2ec eve 220 
verrucosum, Bailey 218 

Conferva. 
dissiliens, Smith... 51 
mucosa, Mertens... 53 

Cosmarium......... 91, 198 
aculeatum, Menegh. 113 
AMCeMUMS ..ceeceeees 102 
antilopeum, Bréb.. 114 
armatum, Bréb. ... 112 
attenuatum ......... 110 
binale, Menegh. ... 90 
bioculatum ......... 95 
bioculatum, Menegh. 96 
biretumt sheseeesessse 102 
Botrytis. atecteeces 99 
Brebissonii ......... 100 
BroomeiliGesscss asses 103 
Gaelatumy is. .tceceses 103 
commissurale ...... 105 
CONNAGUTE His. . see os 108 
conspersumM ........- 101 
crassum, Bréb....... 8l 
GLENS seeccecccees 96 
cristatum ......000... 105 
@ucumisieoeenese 93 



224 INDEX. 

Page Page Page 

Cucurbita fe20.23%: 108 limbatum, Chauv... 51 fasciculatum, Kitz. 114 
CULCUDN 2 cc's 00 sere 109 mucosum, Bréb. ... 51 gemmatum ....... ey, 
cylindricum....... +. 106 orbiculare, Ehr. ... 125 | gemmatum, Ralfs... 86 
deltoides, Corda... 99 quadrangulare,Kiitz. 62 hexagonum, Corda. 183 
Didelta, Menegh.. 84 quadrangulatum... 62 hirsutum, Kitz. ... 127 
elegans, Bréb. ...... 89 ramosum, Ehy....... 14] humerosum ......-++ 82 
gemmatum, Bréb.... 87 senarium, Ehy....... 216 incisum, Bréb....... 211 
PTANAGUM wacsccceeoss 96 SWATUZIL | scsadsccooes 61 Incus, Kitz. ...... 213 
Incus, Bréb.......... 118 WUIENAD Googoeeee 207 INSIONE 2.6 cseasieeee 83 
lagenarium ..... soar eZl2 vertebratum, Bréb. 65 integerrimum, Ehr. 93 
margaritiferum ... 100 | Diatoma. interstitiale, Kitz. xix 
Meneghinii ...... soe ke Swartzii, Ag....... 61 margaritiferum, 
moniliforme......... 107 | Didymocladon... 144, 203 hr tin aseeeeenees 100 
oblongum, Bréb.... 80 FULCIZETUS 200.2200. 144 minutum, Witz. ... 218 
orbiculatum......... 107 | Didymoprium...... 55, 196 muricatum, Bailey . 210 
OPMATUM «...eeeeeeee 104 Borreri.......-- shacne 58 | oblongum ......... 80 
ovale... avedieontetaens 98 cylindricum, Ralfs. 57 octocorne, Kiitz.... 116 
ovale, Jenner ...... 98 Greville neccreecl 57 papulosum, Kiitz.. 87 
Palangula. ......... 212 | Docidium......... 155, 204 Pecten, Ehr. ...... 80 
palmatum, Bréb.... 116 ASPETUM Vaseastsesens 158 pectinatum ....... 86 
Papillion. .scssesesees 212 Bacul wim sees steele 158 Pelta. nds. dseeesecee 211 
pectinatum, Bréb.. 86 Glavatiml cececeseeees 156 Pelia, Ralfs.csc.0e-: 81 
Pelta, Corda ...... 211 constrictum......... 218 | pinnatifidum, Kiitz. 77 
Phaseolus ......... 10 Coronatyim, Szeeases 217 pinnatum...saceeee on Sl 
pyramidatum ...... 94 crenulatim |b c.s.6. 219 retusum, Kitz. ... 118 
quadragies - cuspi- Ehrenbergii......-.. 157 Tostratumi...jscecoeeee 88 

datum, Corda ... 209 MAUATEADOIN, Gonsopsdbecc 158 Rota; Bhr: 222s 79 
quadratum ......... 92 NOGOSUM! sseeceeseeee 218 semiradiatum, Bréb. 75 
Ralfsitts.tcuesscceeee 93 nodulosum ...... So0. ess sinuosum, Lenorm. 85 
sinuosum, Corda... 80 LARDNOVERRADOOO, . Goggapode 156 Sols Ebr. eeteeecee 72, 
Sportella, Bréb. .... 104 VEITUCOSUM ......00 218 spinosum, Ralfs ... 89 
tetraophthalmum.. 98 | _ verticillatum ...... 218 sublobatum ......... 9) 
Phiwartesit, (2k. ssina 109 | Echanelia. | tetraophthalmum, 
EIMCH UIs Avent eee 95 acuta, Lyngbye ... 177 | Kuitzs Snosesenene 98 
truncatum, Corda.. 75 oblonga, Greville... 80 VEITUCOSUIN ....:-.0- 19 

Curevcliim sescensessas 110 rotata, Greville .... 71 | Hutomia. 
Undulatwml’ <iseekee Oa ORavastremnerssn sate Tors Uy oblonga, Harvey... 80 

ventricosum......... PAP) aculeatum, Ehr. ... 209 | — rotata, Harvey...... 71 
verrucosum,Menegh. 79 PTC I pecanarecor asc 82 Frustulia. 

Cylindrocystis. americanum, Ehr. . xix acuta, Kiitz. ...... Wii 
Brebissonii,Menegh.153 ampullaceum ...... 83 subulata, Kitz. ... 177 
truncata, Bréb. ... 152 angulosum, Ehr.... 99 | Gleoprium. 

Cymbella. ANSAGUIMN .2..5 aedenree 85 dissiliens, Berk. ... 52 
Hopkirkti, Moore.. 164 apiculatum, Khr.... 209 mucosum, Ralfs ... 53 
letevirens, Harvey 153 armatum, Kiitz. ... 112 | Goniocystis. 
reniformis, Ag. ... 100 binale is. ctse-meceete 90 aculeata, Hassall.. 142 

Desmidium......... 60, 196 binale, Kiitz. ...... 85 arachnis, Hassall... 137 
aculeatum, Ehr. ... 142 bioculatum, Kiitz.. 96 bifidum, Hassall ... 131 
apiculosum, Khr.... 126 Botrytis, Ehr....... 99 dilatatum, Hassall. 133 
aptogonum, Bréb... 64 carinatum, Ehy.... 98 | gracilis, Hassall... 136 
bifidum, Ehr. ...... 215 ciremlare: <...005cecs. 85 hexaceros, Hassall . 132 
bispinosum, Corda. xix convergens, Kiitz.. 118 Jenneri, Hassall .... 129 
Borreri, Ralfs ...... 58 COMMU s.8..0s00 wae ei) margaritacea, Hass. 134 
compressum, Ralfs. 65 CLASSUNI easements 81 mucronata, Hassall 121 
compressum, Corda 57 CLENATUM ees sdeecees 211 muricata, Hassall . 127 
cylindricum,Greville 57 crenulatum ......... 212 orbicularis, Hassall 125 
didymtim' ss -adaeveces 207 Crux-Melitensis, paradoxum, Hassall 138 
eustephanum, Ehr.. 215 1 voy onc ee ace reCrrioe 73 tetracerum, Hassall 137 
glabrum, Ehy....... 217 CuneatumM. ....0..0000 90 | Elelicrella. 
granulosum, Ehv... 217 Did eltinee msn wcaee ret 84 Napoleonis, Turpin 186 
hexaceros, Ehr. ... 134 CLEATS sansdononaatiene 89 | Boryana, Turpin... 187 



Heterocarpella. 
binalis, Turpin...... 
bioculata, Bréb. ... 
Botrytis, Bory .. 
Dideita, Turpm ... 
tetraophthaima, 

Kiitz. 
Ursinella, Kiitz.... 

Holocystis. 
oscitans, Hassall... 

Hyalotheca ...... dl, 
bambusina, Bréb... 
cylindrica, Khy. .. 
dissiliens 
dubia 
Grevillii, Bréb. ... 
Mertensii, Bréb.... 
ANU COSAs Be eeaiseeteeioe as 
mucosa, Kiitz....... 

Isthmia. 
filiformis, Menegh. 
vertebrata, Menegh. 

Isthmosira. 
filiformis, Kiitz. ... 
vertebrata, Kiitz... 

Lunulina. 
monilifera, Bory... 
vulgaris, Bory...... 

Micrasterias 
AIMENICAN A) caszescises 
angulosa, Ehy....... 
apiculata 
BAMEV UMM r saxcsews 
Boryana, Ehr. 
Boryt, Kitz. ....<<: 
Coronula, Ehr. 
ORT “Gerococderoe 

Crux-Melitensis ... 
denticulata ......... 
elliptica, Ehr. ...... 
falcata, Corda...... 
fimbriata 
foliacea 
HULCAAanssassste ees 
heptactis, Ehy...... 
“ITS, » GODBARCEEEOONAS 
Jennerton.cccccess see 
margaritifera,Bréb. 
Melitensis, Ralts... 
Melitensis, Menegh. 
morsa, Ralfs 
AMM CATA e.iee cscs rate 
Napoleonis, Kiitz. . 
octocornis, Menegh. 
oscitans 
papillifera 
pinnatifida ......... 
quadragies - cuspi- 

atarte rates 
radiata, Hassall ... 
radiosa 

see eeereenee 

wee ee rene eeesee 

eects esone 

eer eeerereee 

Peeeeseccese 

see eeeresese 

209 
65 

209 
66 

166 
163 

197 
X1X 
187 
209 

209 
73 
72 

INDEX. 

Rota, Menegh. 
KONE, SocugacagcaobaD 

Rotula, Ehr. 
Selenea, Kiitz. . 
simplex, Kitz. 
sinuata, Bréb. 
Staurastrum, Kitz. 
tetracera, Kiitz. ... 
Tetras, Ehy. 
Torreyi 
tricera, Kiitz....... 
tricyclia, Ehr. 
truncata 

Mulleria. 
Lunula, Leclere ... 

Odontella. 
Desmidium, Ehv.... 
filiformis, Ehyr. 

Cer ey 

tridentata, Bailey . 2 
unidentata, Khr. ... 

Palmella. 
cylindrospora, 

Bréb. 
Pediastrum 

angulosum 
biradiatum 
Boryanum 
Boryanum, Ralfs... 
constrictum, Hassall 
cruciatum, Kiitz.... 
elegans, Hassall ... 
ellipticum 
excavatum, Hassall 
granulatum 
le piachis-2..cseene 
Hexactis, Hassall . 
lunare, Hassall 
Napoleonis 
Napoleonis, Ralfs . 
Napolconis, Uassall 
pertusum 
Rotula, Kiitz. ...... 
Selenzea 
simplex 
simplex, Hassall ... 
Metrasgiascsyasdactees 
tricyclium, Hassall 
vagum, Kiitz. ...... 

IR emumiy saceeecen 148, 
Brebissonil ......... 
closterioides 
curtum, Bréb. ...... 
Cylindrus 
Laas | sapeaspenerc 
interruptum 
Jennenteesccacsece- 
margaritaceum 
truncatum 

Pentasterias. 
margaritacea, Khr. 
minor, Kitz. ...... 

eeceeeresees 

eee eeneee 

see eweee 

eeeeeeeee 

we ceeteee 

eee eeeeessee 

eeeeee 

225 

Page 

Phycastrum. 
aculeatum, Kiitz.... 142 
apiculosum, Kiitz.. 126 
bifidum, Kiitz....... 215 
cuspidatum, Kiitz. 122 
dilatatum, Kiitz.... 133 
furcigerum, Kitz. 144 
glabrum, Kiitz. ... 217 
granulosum, Wiitz. 217 
margaritaceum, 

Kitz so ssatectecsoee 134 
minus, Kitz. ...... 217 
monticulosum, Kiitz. 130 
orbiculare, Kiitz... 125 
paradoxum, Kiitz. 138 
tricorne, Kiitz. ... 135 

Pithiscus. 
angulosus, Kiitz.... 93 

Pleurosicyos. 
myriopodus, Corda 151 

Polysolenia. 
Closterium, Ehr.... 15] 

Rhaphidium. 
duplex, Kiitz. ...... 193 
fasciculatum, Kitz. T80 

Scenedesmus ... 189, 206 
ACUUUSESE. sessiesneees 191 
antennatus ........» Pe 
caudatus, Corda ... 190 
dimorphus, <c.cceseee 191 
duplexs sc seaseoseeaas 193 
Susiformis,Menegh. 191 
Leibleinii, Kiitz.... 190 
longus, Meyen 190 
magnus, Meyen ... 190 
Oblquus),<s<esss9s0e2 192 
ObtGUSUS» (sssceeeeseee 193 
octoalternus, Kitz. 193 
pectinatus, Meyen 191 
quadralternus, Kiitz.193 
quadricauda_...... 190 
quadricaudatus,Ehr. 190 

___ triseriatus, Menegh. 192 
| Schistochilum. 

excavatum, Ralfs... 67 
unidentatum, Ralfs 66 

Selenea. 
orbicularis, Nitzsch 184 

Sphezrozosma ... 65, 196 
elegans, Corda 65 
excavatum ......... 67 
alluKOyBENTS qonaeacoaaen 209 
lamelliferum ...... 208 
pulchrum ......... 209 
unidentatum, Ralfs 66 
vertebratum ...... 65 

| Spirotenia ...... 178, 205 
|  condensata ......... 179 

Obscura iessstesceen 179 
Staurastrum 119, 201 

aculeatum ......... 142 



226 

aculeatum, Ralfs .. 
alternans 
Arachne 
aristiferum 
articulatum ......... 
asperum 
Avicula 
bacillare 
bifidum” -ssete.cceeee 
bifidum, Ralfs 
brachiatum 
brevispina 
Capitulum 
controversum 

convergens, Menegh. 
coronatum 

crenatum 

cuspidatum 
cyrtocerum 
dejectum 
Dickiei 

weesereee 

ee ceeeeee 

eee eseceeeee 

eeevee 

seeccccce 

Pe teeeses 

eeeeccece 

eeseee 

eeeeeeeee 

seecccosecce 

se cccccee 

ee ceesene 

eee eeeeeeeee 

eeeeoeeseees 

sesececcceve 

eeecseoee 

enorme 
eustephanum 
furcigerum, Bréb. . 
glabrum 
globulatum 
gracile 
granulosum 
hirsutum 
Hystrix 
Incus, Menegh. .. 
Jenneri, Ralfs 
laeve 
lunatum 
margaritaceum 

eeeeceseeece 

eeeceeeee 

see eeeeeoeee 

Ce 

weeeereseees 

INDEX. 

minus 
monticulosum 
mucronatum, Ralfs 
muricatum 
muricatum, Ralfs... 
muticum 
octocorne, Ralfs ... 
orbiculare 
orbiculare, Menegh. 
paradoxum 
paradoxum, Ehr.... 
pileolatum 
polymorphum 
punctulatum 
pungens 
pygmzum 
quadrangulare 
rugulosum 
scabrum 
SCMALTTUIM <ceeeceeenes 
sexcostatum......... 

spinosum 
spongiosum 
teliferum 
tetracerum 

tricorne 
tricorne, Ralfs 
trilobum, Menegh. 
tumidum 
vestitum 

Stauroceras. 
Acus, Kiitz. 
acutum, Bréb. ...... 

“gracile, Bréb. ...... 
Ralfsvi, Bréb. ...... 
setaceum, Bréb. ... 
subulatum, Kitz. ... 
subulatum, Bréb.... 

ee 

eeeaee 

se eeeereeace 

eeeesseee 

eeeeeeees 

wecrescccsse 

er rr 

eeoesesoe 

eeeeee 

THE END. 

Page | 

217 
130 
121 
126 
127 
125 
116 
125 
126 
138 
137 
215 
135 
133 

Xanthidium 

Page 

Tessarthra. 
filiformis, Ehr. ... 209 
moniliformis, Ehr. 107 

Tessarthronia. 
moniliformis, Turp. 107 

Tetmemorus...... 145, 203 
Brebissonii ......... 145 
granulatus ......+.- 147 
leeviS. ssceoescedemnes 146 

Triploceras. 
verticillatum,Bailey 218 

Ursinella. 
margaritifera,Turp. 100 

Vibrio. 
acerosus, Schrank . 164 
Lunula, Miller ... 163 

111, 200 
113 aculeatum 

aculeatum, Bréb.... 
armatum 112 
articulatum, Corda 216 
Artiscon 212 
bisenarium, Ehrv.... 
Brebissonii 
coronatum, Ehr. ... 
cristatum 
deltoideum, Corda . 
? difforme, Ehr. ... 180 
Ehrenbergii, Corda 216 

weer teresece 

aeeeesoorsee 

seeeeceee 

fasciculatum ...... 114 
fULCAtUIM! .2.heseeeeee 213 
furcatum, Ralfs ... 112 
hirsutum, Ehr....... 127 
OCtOCOINE....-2-.000- 116 
pilosum, Ehy. .....- 127 

polygonum, Hassall 114 
uncinatum, Bréb.... 115 

PRINTED BY RICHARD AND JOHN E. TAYLOR, 

RED LION COURT, FLEET STREET. 



lhe S 

LH. dissilvens. 
Ew Senner, del . 

HYALOTHECA. 

Sf 
. 

¥ ee 

> 
y i 

LE 

oy \ 
7 es 

f 

PH mucosa. 

—— >. I, 

07 
) A a 

H] 
VA 

WWillas sc. 

Tab. it i 



Att 9 



DIDYMOPRIUM. Tab. i. 

D.Grevillat. 
£. Jenner adel. W. Willis se 





DIDYMOPRIUM Tab. 1 

HBTs Ea beh miiahe | ae RR opp ae Rein: et ‘a 

SRI hg eA i) | 

D Borreru 

y. Jenner. del W Willis, se 



- 

- 

~~ 



DES MIDIUM. Tab. IV. 

D. Swartztt. 
£. Jenner, del. 

W Willis, sc 





Tab.V. DESMIDIUM. 

ey
e 

al
ga
 

i 

gg! 

PD. guadrangiulatum . 

Cc. & q Wo Neth 
E. Jenner, del 





SPH ROZ OS MA. 

/ oo 

ie eee # e rhe é <a 8 ® 

7 
Ae 

4 % | a: £9 - R 3 

I GA 2 3 Di = 4 La 

y) 
© 

lS verlebratum. 2 S.excavatum. 
Li Jenner, del 

Tab. V1. 

W Willes, se 





MEG RAS TE REAS: Tab. VIL. 

1M. denticulata. 2? M.crenata. 

E. Jenner, del. WHillts, sc. 



1 ay’ ; 

; Pe . My Hf - 
ope ee Ye . mJ a ar = 7 



MICRASTERIAS., Tab. VIL. 

1Mrotata. 2M timbriata. 3 Mradiosa. 4M truncata. 
L Jenner, del . WWillis , sc. 





MICRASTERIAS. Tab. 1X. 

< 

Qn 

iM popiliitera. 2 i fiercata. 3M. Crux Melitensis. 

E. Jenner, del. 
Wi Willits. se. 





MICRASTERIAS. Tab.X. 

1Mmorsa, 2Mosatans. 3 Mpinnatiida. 

4.Mcrenata. 35 Mtruncata. 

EB. Tenner, del WWillis, se 





MICRASTERTAS —=— EVASTRUM. Tab. XI. 

iM.JSenneri. 2£ .verrucosum. 3 £F.crassum. 

E. d W. Willis, sc E Jenner, det 



- a wr. 

* 
‘ 

* 

= 

- 

Ty 

Te 

ae = 

: 

* 

- 

> haar 

i j 

~~ 

roe 

oA 

oe 

: d i 

ae 
> 

amt 
' 

: «= 
ai 

¥ = tie 

aly $ 

. 
* 

- ° 

¢ 

f 

P 

é 

ea” 

j 

. oud * 

i 

ce 7 
i 7 

os . 

“ar 

a 

a 

ae a. 
ind 1 

onl 
+ 

> Be 

vw a% 
i = 

t : oS aeidey 



EVAS TRUM. Tab. XII, 

ry ve 
\ 4 = a ‘ pte 

f£ ae . 7 

4 : > R 
—= ‘ . ¥ 

we 

{ é 

6 9 e 

2 = “vagy 
v - ap : 

¢ ' + : 
ee . = mi c & 

. y * 2 

“Md 4 

: 6 ' 
ae ® ame. 5 

EF. oblonqum 

Jenner del 
T.D.C. Sowerby a 





PUES eRe AE. Tab, XUL. 

TE. pinnatum. 2£. bumerosum. GLE. agjine. #£.anpullaceum . 

IF. ciratlare. 6 F.insigne. 
LE Jenner, del 





EVAS TRUM. 

idelta. 2EF. ansatum. 3 £. cireulare. 4£. 

Pike. elegan S'. f . pectinatum OL vostratim . 

gemmatum . 

SE. binale. 

Tab. XIV, 

WWilles, se 





COS MARIUM. Tab XV. 

) of C. quadratum ZC. Cucumis 3 C Ralfsu 4a (" Jiyranudatum 

/ EC bioculatum 6 C Meneghinr TCerenatum 8 Cundulatum 

IC. ovale 
Mee rirer del B Hillier se 





OSS, 

O° 05 

oobt. 

° 

fe 

Tab. XVI. 

PORE ROANR, 
UES 0 O16 Oe Do, 6 : 4 OR 

so ¢ “5 Q 50 
‘ 

drain PiloiesgiWs. 053s 
CEDLOD op 5 IIIS 

Rg a 
¢ 

VY. 

LC Botrvts. 2C. margarittterum . 3 C. Brebissoni. &C COWS Persunme. 

SC. commissurcle. 7 C ornatum. 3C. biretum. 6 C Broomer 

E. Jenner, del. WWiltts, sc. 



ee as oa 
ror “rR : 



COSMARIUM 
Tab XVI 

ZC celatum. 2C.cristatum, 3C.amenum. 4C. cvlindricim. 

5 C.orbiculatum. 6 Cmontiliforme. 7 C.cucurbita. 8 Clhwaitesu. 

IC attenuatum. 10 Cconnatum. HC tetraophthaltmum. 

E. Jenner, det W Willis, sc 



* . > 

’ - ie ie 
7) 

ie 

, 

: 

ans 

{ 

, 

. ‘ 

: 

; 

\ 

. 

S 

. i, . 

< ' . EN 
Rat ‘ 
bs ‘ 



XANTHIDIUM. Tab. XVIIL. 

NX. armatium 

L. Jenner, det. WWillis, xc 





XANTHIDIUM. Tab. XiX 

LX actleatum. 2X. Brebtssoni. 2X cristahum. 4X fasciculatum. 

E.Jenner, del . W.Willis, sc. 





XANTHIDIUM. ARTHRODESMUS. STAURASTRUM. Tab. XX. 

LX fasccatatum. 2X. octocorne. 3 A.convergens. #Alneus. 5S deectun. 

EF. Jenner, del . W. Willvs, se. 



7 a) 

Ba oe ae er eee 
ed 

a Me : 

ne 4 

+ ie be Por ca : a 

9 

oa a f. ef 

: ira i 
eh mary 

wy 

~ ’ . 

‘ . 
-_ 

7 jit ; - A, 
F as i. x 

7 2 Py 

a 
: 7 = 
os =: : eo 7 

‘ \ * 

a 

a ) 

Ss 
{ cpl 

Pad 
ne ae 
ve Fie 
ks 3 
* ra) 

Mar Ye 0 
2 : 

Xs 4 i i 

snr 7 i 

Se 
UPd Me +. 

. *s iets Wear : 

. +. 

4 iy “4 : 

- P AY ” ws ia J 7 a ; ca . 

2 - ; 



STAU RAS PRUN. Tab. XX. 

TS: cusprdatum. 2 8. aristitaum. FS. Diclkwet. 4 8. miticiwomn 

5 S.orbtatare. 6S tuadum. 7 S.alternans. § 8. ditatatum. 

IS. margaruaceum,. 
£. Sermer, dev. W.Willts, se. 





STAURASTRUM Tab. XXHI. 

1 Svestitum. 2 S-aculeatum. 3 5S. controversum. 4S: SPong lsum. 
aw 

45 S sexcostatumn. 6 §.Arachne. 7 §.tetracerum. 8 Sparadoxaum. 

IS brachtatum. 10.8 lave. 11 SA aeula. 12 S.asperum. 
KK Willis 

E Jenner, del. 



ya 
; 

| PP SWS
 * 

a 

jae 

fee 
Us 

* 



-TETMEMORUS. Tab. XXIV. 

IT. Brebrssonu. 21 graniwlatus. JIT levis. 

E. Jenner, del. WWilts,sc 





Tab. XXV. 

gitus. #Pinterruptum 

Ny ~ g Ny 

UY) Bet, 

ss 

RY 

Ny » 

Ses 

RS 

w% 

RS 

Se i 

~~) 

Nn 

SON 
rR 

. 

a 

ak 

RS CSS 

Sy 

= 

S 

AS 

8 
~~ 

N 

8 
N 

oes ~ 

O 

AY S 

os 

\i>) 
A) NI AS ~ ~ 8 S LF mar 

Zz E. Jenner, de 





DOCIDIUM Tab. XXVL. 

| 1AeS 

LD. nodulosum. 2D. truncatum. ID. clavatim. 4D.Ehrenbergit. 

IDmniutium. OD. ASPerunne. 
E. Jenner, ael. WWilits, sc. 



iz 

tT 



CLOSTE RIUM. Tab. XXVII. 

LC Lunda 2C.acerosum. 3 C.turqridum. 

EE. Senner, del. 
W. Wilts, sc. 





a 



CLOSTERIUM . Tab. XXVIil. 

LO lanceolatum. 20. Ehrenbergqu. 3C montiterum. 40. Leblanw. 

ZCDianwe. 6C.Senneri. 7 Cdtdymotocum. 
i JSenner, del. Wilks, se. 





CLOSTERIUM Tab, XXIX 

7 C. costatum, 2 C. striolatum. 3 C.intermediuim. 4 C.angqustatum . 

I C.attenuatim, 6 C yjuncidum. / Cpuncidum 3. 
F.. Senner, del, W Willts, sc 



s 

7 
‘ , 5 

2 = 
; F, a Py 

‘ ; S 
. ry = Sets = 7 \ RE oh ae 

« 

: hh Q 

6 “ 
- 

ym ad ‘* is iy i ‘ 7 he : We ee mi fas up fii ee we Row Pile eee se i ¥ z » io 7 
* ge 1 at 7 a - u 

i ¥ 

4 
usa 

» ~, 

” 

? ; : ‘ * 
i 

J t 

4 

“he 
' 

1. Ee 
i % i. . 

. nis 
7 &) ye 

ary. + Oey - 
* < '’ ; 

* ron 
i 

. 

. orn 
Re 

i, A as - ite ‘ 

ie) 

. r ¥ nn ¢ 

> 
ne | ’ 

n f 
' 

5 . <a 

AS pee 7 4 7 
a4 - ‘ 

. 
ji 

* 
: ae . 

' ' 
. 

ss 7 wee if f one ' 
*~ 

: —e « : x 5 9 - i 
ee ‘ é 

- - ’ 

: ‘ a 
° 7 A cy 

bs re r 
“ 7 2 

7 : 
; 

. 5 j 
‘ 

a 2 4 
* if . 

: 

| 
© iy ¥ % " ey 

‘ 
i 

fer, 
. 

i 

' 
: - 

7 

4 2 : - 
: * . 

: a 
a 

v € 

7 ‘ = 

* 
7 

° 7 
i : i 

‘ 

y . 

. 

~ 

‘ 
- < 

: 
. 

y ; 
. 

i 7 - is 

a ro 
f ‘ pt ; 

: ¥ 
«4 

¥ :Y a« 
- r ‘i 

i ‘ . meth y ‘ ' 4 
- * \ LA ne 

; : a ' 
: : . re 

‘ 
‘ “ 

‘ ¥ . 

: ‘+ 

. 

. ; 
2 Ss 

I 7 

. ‘ 
A * . P y “ ‘ G ‘at ow ae ae 7 : - ' 

" . * 4 7 
7 

a ; aPthes N oo 2? 3 é 
. So 

: 
: 

© 

« ' 2 



CLOSTERIUM. Tab. XXX. 

LC lneatum. 2C Ralfsit. 3 Crostratum. 4 C.setaceum. 

IC acutum. OC. corniz . 
£E Tenner, del. WE Willis, se. 





\ , 4 | mp 
Ae tn: Cie CRI eR eu: 

i ¥ oa 

| ws a 
| - = ae m9 

. Pe ae res, 
7 ¢ ; ” Y 4 : ¥ - 

4 nS ol - 

, 

ma 

f Jae a | 

MPLS oe Me 
S54 ri 

ri 2 ? 

ware 7s | 



PEDIASTRUM. SCENEDESMUS. Tab, XXXI. 

Ra SM M Ay 
MI KO 7 

SIONS SK o a 
Si 4 CS 9 N 
SS ae —— = 

I 
¢ Ti 

EN 
ie anne HT 

| | 

é PA 5 Sie \ 
~ ¥ a) be \\ BY VGSS Fs \\ 

} 
am pas 6 6 

ftueey wes a 

= s = \ ey e ; 5 

1 PTetras. 2PHeptacts. 3 Pbiradiatum. 4 Pbiradiatum ~. 

IP Scéenwa. OP pertusum, 7 P.Napoleonts. & P.granulatum. 

!} 

IP Boryauim. MWLellipticom, MP angulosum, 12 S.guadricaudea. 

13 S.dimorphus. 14 S.ccutus. 15.5 ohluguus. L6. S.ODtUSUS « 

Bevenzer, cel. W.Willis.se. 
} 



, 7 Lay Cae foe Mat ee oe ; ce a a 



APTOGONUM . SPHZROZOSMA. EUASTRUM. COSMARIUM. Tab. XXX), Supp 

1A Desmidium. 2 Svertebratum. 3 fF. cuneatum. +f sublobatun. 

ICPhaseolus. 6 Cgranatum. 7 Ctinclum. 8 Cturgidum. 

I Ccurtum. 
LE Jenner, del W Wilkes sc 





TETMEMORUS. PENIUM. DOCIDIUM. COSMARIUM. 

STAURASTRUM. DIDYMOCLADON. Tab. XXXII Supp! 

JP. granitlatus. 2P Jennert. 3 PF margarutaceum, 3. #DE£Ehrenbergit, 6. 

I D.baculum. 6 Cmargarititerum. 7 C.Broomet. & Ctetraophthalmum . 

I Corbiculare. 0S. cuspidatum. LL S.cnorme. 122) rurcigerits. 

E Jenner, del 





SPIROTENIA. ANKISTRODESMUS. PENIUM. CLOSTERIUM. 

STAURASTRUM. PEDIASTRUM. SCENEDESMUS. Tab. XXXIV, Supp! 

18. condensata. 2 S.obseura. 23 Afalcatus. 4 Pclosteriordes. 

J C.acutum. 6 Spolymorphum. 78. brevispira. & S.tricorne. 

IS monticulosum 0S pungens. 1 S.quadrangulare L2 §.linatium. 

T3 S.muticum. T4 S$.teliterwm. 17 P senplex. 16 §.acutus. IFS: duplex. 

£E Senner del 
W Willis, se. 



“ 



APTOGONUM, SPH4A;ROZOSMA. MICRASTERIAS. DOCIDIUM. 

CLOSTERIUM. EUVASTRUM. ARTHRODESMUS. HYALOTHECA . 

STAURASTRUM. SCENEDESMUS. Tab, XXXV Supp! 

a SY PX y ae, 

4 =. 5 SS 

C [ - a 
« ak 
c | en) é 
= | eo i 
( | ( 

Sy 

WPS es 

nS a 

\/ yr EN nay. \f Y if Wy il f Wan ; 

eT 

DDI WS SNA. K Ko wl 

\ 

WJut¥ 

¢ 
Ts 

TS 

\ 
aN 
me Via 

ee 

Ten 
Vif 

NS 

Va 

Ss | 

LABatleyt. 2 Sph pulcirion. 3 Mfoliacea, 4MBatleyt, 5M Torrey. 6 D.coronatum. 
7D.consirictum, &Drodosum. GDvertictlatum. 10 Ctenerrinum. I Ccuspidatum 
L2 CVenus. 13 cornutiom. 14k crenatum. liAminutus. 167 dubia. 17 8. crenatum- 

18. S.mimnor, LIS rugiulosum. 208.scabrum. 21 S.bactlare. 22 S pileolatum . 

23S globulation, 24 §.echinatium. 25 §. capitulum. 26 Spyogmaeum. 27 Sce.antennatus. 

eee ae NLS 

W Willis se. 



ms 
iL n 

: a" 7 

At 
ur net 

tee ae 

P : Wale alert: 6! ar pou Sea 

if ; ail porn.” ene rs ne Pay 
Ps. ane co cee ve wae 2 ; 4) “a 

7 Ph Fi Chea . At it ‘ Wee * - rs 
aa 1 oe F i Fe ie Eres sap hase ust aa 

mm , a ” Oh alee . " manent on 
13 - J : 5 .- 

ry ten ; NIC on a : 9 ; \ hs ame ui 5 

y Cain Mite Ys aaah) 
a San F E, i aw, ey 
Naor R 7 rea 
De 
yim vam 

fi ¢ < 

I 
ny 1 

; ‘ 

‘ ; 

x 

A 

si « 
", 

’ 2 

\ Mi ‘i : 

a 

i ! ; j nf 
7 7 ie 
' ; fl " 

; v | a a 7 i 

¥ 7 5 : 

; P var 

Hl ty be 

U yt iy 

* 
i i ah 

; pe | en 
ae * Peat myc eee >| Si a eioedeh nd AR ie ee en sae x ; ; Pall ~ f as) : 

, wersi? 3 i? y \ 7 7 i 7 eek weg Tan Wee : oar sf 5 

‘ j . i : ra 
: ® POR Ye We etna ia 7 ; Oy pat) Ma DV Ameried 

. { oe 
f ie, a fas b 1) 

} a 8 e FS Lor aa ae Oe, wide m4 
{ : AYR Wa : Sea 8 a a ~ e i : 

Pe ee eee eR ee 
- A M f 7 ay 



Just Published, in One thick Volume, 8vo, price 25s., cloth, 

A HISTORY OF BRITISH FERNS, 
BY 

EDWARD NEWMAN, F.L.S., B.S., Z.S. &e. &e. 

This work is illustrated by one hundred aud fifty-eight engravings, which 
are carefully executed by some of our first artists, from the author’s own 
drawings on the wood, and consist of studiously accurate figures of every 
species and variety of Fern found in Great Britain. 

THE EQUISETACEZX, LYCOPODIACEA, ETC. ARE INCLUDED. 

Opinions of the Press.—* It is a great gratification to have it in our power 
most cordially to recommend this work to all those who desire to obtain a 
knowledge of our British Ferns, as one which in accuracy of observation, 
elaborateness and clearness of description, and beauty of illustration, does not 
possess its equal.”—Mr. Babington, in Annals of Natural History. “It is 
Just such books as this which render Natural History so attractive to every- 
body who finds other pleasures in a country life besides hunting, coursing, 
fishing and shooting.”—Professor Lindley, in Gardener’s Chronicle. ‘To 
every lover of British Botany we cordially reeommend Mr. Newman’s volume.”’ 
—Magazine of Natural History. ‘ The clear account of species, and the po- 
pular suggestions for their culture, contained in this volume, justify our cor- 
dial recommendation of its pages.”’—Atlas. ‘The embellishments of this 
pretty volume are executed with equal good taste and skill.”,—Gentleman’s 
Magazine. “A valuable present to the lady botanist.””—Loudon’s Gardener’ s 
Magazine. ‘ No lady in the country ought to be without it.”— Gardener’s 
Gazette. ‘‘Those who are desirous of acquirmg an intimate acquaintance 
with our native species of this beautiful and mteresting order of plants, cannot 
do better than consult Mr. Newman’s ‘ History of British Ferns.’ ”’—Mr. 
Ward, on the Growth of Plants in Closely Glazed Cases. ‘In Newman’s 
‘British Ferns’ the species are exquisitely delineated.”— Mr. Gardiner’s Flora 
of Forfarshire. 

A. ROSS, OPTICIAN, 
Begs to announce that from a laborious practical investigation of the con- 
struction and manufacture of the Achromatic Telescope, he has arranged a 
new process for their production which ensures the perfection of that im- 
portant instrument. A. R. is now prepared to execute orders for Achromatic 
Telescopes, or to rework the object-glasses of defective instruments. The 
improvements have* been extended to other optical instruments, and _par- 
ticularly to photographic object-glasses, whereby a greater intensity of effect 
and a more extensive field is obtained. 

ACHROMATIC MICROSCOPES, ETC. ETC. AS. USUAL. 

TO MICROSCOPIC OBSERVERS. 

C. M. TOPPING, 
Or No. 1, YORK PLACE, PENTONVILLE HILL, 

Begs to announce that he has an extensive Collection of Mounted Objects 
for the Microscope always ready; and that he supplies gentlemen with all 
kinds uf Glasses, Cells, &e. for the mounting of Objects in Fluid, or in Canada 
Balsam: he also prepares thin Sections of Shells, Teeth, Fossils, &c., and 
furnishes various other requisites for the use of Observers. 



Lately Published, price 8s., 

AN ANALYSIS OF BRITISH PHASENOGAMOUS 

PLANTS AND FERNS, 

Combining the advantages of Lamarck’s Method with the Classes and Orders 
of the Linnzan and Natural Systems. 

By JOHN RALFS, M.R.C.S. 
Longman, Brown, Green and Longmans. 

NEW SERIES 

OF 

THE ANNALS AND MAGAZINE OF NATURAL 
HISTORY, 

Includmg ZOOLOGY, BOTANY, and GEOLOGY. 

(Being a continuation of the ‘ Magazine of Botany and Zoology,’ and of Lou- 
don and Charlesworth’s ‘ Magazine of Natural History.’) 

Conducted by Sir W. JARDINE, Bart., F.L.S; P. J. SELBY, Esq., F.LS. ; 
GEORGE JOHNSTON, M.D.; CHARLES C. BABINGTON, Esq., 

M.A., F.L.S., F.G.S.; J. H. BALFOUR, M.D., Prof. Bot. Edin- 
burgh; and RICHARD TAYLOR, F.L.S., F.G.S. 

The commencement of this New Series affords the Editors a fit occasion 
for expressing a hope that they may now receive an accession to the number 
of their supporters. They would urge how much their means of giving addi- 
tional interest and value to the ANNALS, both as to quantity of matter and 
engravings, must depend upon the extent of the sale; in the hope that those 
lovers of Natural History who are not already subscribers may take this con- 
venient opportunity of creasing the number of those by whose support the 
work has been upheld. 

Jan. 1, 1848. 

HARVEY’S BRITISH SEA-WEEDS. 

To be completed in Sixty Parts, price 2s. 6d., of which twenty-eight are now 
published, 

PHYCOLOGIA BRITANNICA, 
or, History of British Sea-Weeds, including all the species of Algze mhabiting 

the shores of the British Isles. 

By WILLIAM HENRY HARVEY, M.D., M.R.LA., 
Keeper of the Herbarium of the University of Dublin. 

Each Monthly Part contains six coloured plates. 

“The drawings are beautifully executed by the author himself, and the 
whole account of the species drawn up in such a manner as cannot fail to be 
instructive.” —Gardener’s Chronicle. 

“The professed botanist will find this a work of the highest character, whilst 
those who desire merely to know the names and history of the lovely plants 
which they gather on the sea-shore will find in it, when complete, the faithful 
portraiture of every one of them.”—Annals of Nat. Hist. : 

“The drawings, admirably true to nature, are executed in a most masterly 
and tasteful style, and well is it that the work has fallen into the hands of 
Messrs. Reeve, who have done great justice to the letter-press, and whose 
coloured plates are truly exquisite.”—Hdinburgh Witness. 

London: Reeve, Benham and Reeve, King William Street, Strand. 
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PRINTED AND PUBLISHED BY 

REEVE, BENHAM, AND REEVE, 
PAA 

KING WILLIAM STREET, STRAND. 
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Just Published, 

(Under the Authority of the Lords Commissioners of the Admiralty.) 

1. NARRATIVE of the VOYAGE of H.M.S. SAMARANG, 

during the Years 1843-46. By Captaim Sir Epwarp 

Beucuer, C.B., F.R.A.S., and G.S., Commander of the 

Expedition. With a Popular Summary of the NATURAL 

HISTORY of the islands visited, by Arruur Apams, 

Assistant-Surgeon, R.N. 

PLEA LPP PLL LI LL PILL PAIL 

Commencing at Borneo, the Expedition extended as far north as 

Korea and Japan, including within its mits the Islands of Quelpart ; 

and Loo-Choo, the Meia-co-shimah and Batanese Groups, the Phi- 3 

lippine and Sooloo Archipelagos, Celebes, Ternate, and Gilolo, with 

other Islands of the Blue and Yellow Seas. 

OPINIONS OF THE PRESS. 

“<The cession of the territory of Sarawak by the Sultan of Borneo to our country- 

man, Mr. Brooke, and its rapid consolidation and prosperity under his benignant rule, 

have awakened the mind of Europe, and that of England especially, to the great 

‘ political and commercial importance of the numerous and beautiful groups of islands 3 

in the Asiatic Archipelago. All these points were visited during the long voyage 

of the Samarang, some of them several times; and the Narrative is intensely 

interesting.” — Atheneum. ; 

“‘ What channels are opening ,and how delightful it is to believe that an irresistible ; 

impulse has been given to the deliverance of these masses from oppression! Captain 

Belcher-affords us some most interesting intelligence in regard to this devoutly-to-be- ¢ 

wished-for consummation, and we hope the generality of our readers will follow the course 

of this voyage from Borneo to Loo-Choo, Korea, and Japan. The commercial intelli- 

gence and advice are particularly valuable. The Vocabularies of the various languages, 

so acceptably collected by Capt. Belcher, are of singular philological interest.” —Lvte- 

rary Gazette. $ 
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“These volumes give the official and authorized account of the surveying voyage 

of the Samarang in the Eastern Archipelago and Northern Seas of China and Japan. 

Besides much geographical and practical information, Capt. Belcher’s Narrative 

contains a close and mature view of the ministers and monarchs of those distant 

regions. A novelty about the portions of Sir E. Belcher’s book to which we are 

_now adverting is their conscientiousness and apparent veracity, in recapitulating the 

trading capabilities of Borneo and the natural advantages of Labuan. The author 

deseribes these as he found them without any over-anxiety of laudation; and such of 

our merchants as contemplate enterprises to that new El Dorado will do well to 

consult his pages beforehand. Sir E. Belcher has added something to our knowledge 

of these regions; he has viewed the people of the Meia-co-shimahs and Loo-Choo 

with a more wary and intelligent eye than any of his predecessors ; and we have little 

doubt that his conclusions respecting them will be found correct. Quelpart and the 

Korean Archipelago are new ground.”— Hraminer. 

“Those who wish to comprehend the scope and results of the Voyage, to:get a 

clear view of the character and policy of the principal peoples of those parts, to judge 

of our prospects of quickly opening an extensive trade in the Archipelago, and to form 

a distinct geographical idea of the region, must possess themselves of Capt. Belcher’s 

work. Nor will it, amid its instruction, be found unattractive.’—<Spectator. 

“We must express the gratification we feel at being enabled to announce the ex- 

tended circulation of these important volumes; a dissemination they indeed pre- 

eminently merit, as well on the score of the interesting and novel nature of the 

information they comprise, as from the lucid and engaging style in which it is written. 

A singularly interesting and extensive portion of the world; the manners and customs 

of its varied inhabitants, with its natural productions, are admirably described in 

these volumes, which are also copiously illustrated with beautifully executed charts, 

coloured engravings, and etchings.” —Asiatic and Colonial Quarterly Journal. 

*,* In 2 vols., 8vo., 964 pp., 35 Charts, Plates, and Etchings, 

36s., cloth. 

(Under the Authority of the Lords Commissioners of the Admiralty.) 

2. ZOOLOGY of the VOYAGE of H.M.S. SAMARANG, 

under the command of Capt. Sir Epwarp Brxcugpr, C.B., 

F.R.A.S., and G.S.; edited by ArrHur Apams, Assist. 

Surgeon, R.N., attached to the Expedition. 

The numerous interesting Generic and Specific forms of Animal Life 

collected during the Surveying Expedition of H.M.S, Samarang, under 

the command of Sir Edward Belcher, being deemed of considerable 

zoological importance, the Lords Commissioners of Her Majesty’s 

Treasury have been pleased to sanction a liberal grant of money towards 

defraying the expenses of their publication in a separate work. 

The following gentlemen having kindly undertaken to investigate the 

several sub-kingdoms to which they are respectively devoted, the work 
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will be arranged in five departments, viz.:—Vertebrata, by John E. 

Gray, F.R.S. Fishes, by Sir John Richardson, M.D., F.R.S. Mollusca, 

(including the anatomy of Spirula by Professor Owen, F.R.S.) by the 

Editor and Lovell Reeve, F.L.8. Articulata, by the Editor and 

Adam White, F.L.8. Radiata, by John Edward Gray, F.R.S. 

*,* Part I. Fisues. By Sir John Richardson, M.D., F.R.S. 

28 pp., 10 plates, size royal quarto, complete, 10s. 6d., now ready. 

3. POPULAR FIELD BOTANY; containing a familiar 
and technical description of the plants most common to 

the various localities of the’ British Isles, adapted to the 
study of either the Artificial or Natural Systems. By 

Aanes Cattow, Author of ‘ Popular Conchology.’ 

“This is a useful aid to young persons in the country who are at a loss how to 

take the first steps in Botany. In this, as in so many other pursuits, the earliest 

stage is that which is most dificult to get over—each succeeding advance becomes 

PRPRAD DPA PPL LID wsg 

PR _LI_O_I_LOPPOPPPP_PPP_PIPPLDDONnnww™ 

more easy than its predecessor. One of the impediments in the way of those who > 

have no teachers, is the uncertainty that in the beginning attends all attempts at 

making out the names of the objects they have to examine, and this impediment can 

only be removed by drawings aud very familiar descriptions. Miss Catlow, in the 

work before us, has furnished a clear and concise supply of both. We recommend 

her Popular Botany to favourable notice.” —Gardeners’ Chronicle. 

“Now when spring is approaching how pleasant would it be to wander in the 

fields with this instructive guide.”—Jzrterary Gazette. 

“The design of this work is to furnish young persons with a Self-instructor in 

Botany, enabling them with little difficulty to discover the scientific names of the 

common plants they may find in their country rambles, to which are appended a few 

facts respecting their uses, habits, &c. The plants are classed in months, the illustrations 

are nicely coloured, and the book is altogether an elegant, as well as useful, holiday 

present.” —TZllustrated London News. 

“The arrangement of the work is entirely novel; it is divided into twelve parts, 

each part containing the botanical lesson for the menth.”—Lzverpool Chronicle. 

*.* Tn one vol. royal 16mo, with figures of eighty species of plants 

neatly executed in lithography, price 7s. plain, 10s. 6d. coloured. 

4. THE BRITISH DESMIDIEA. By Jonn Rates, 

M.R.C.S., Honorary Member of the Penzance Natural 

History Society, &c. The Drawings by Edward Jenner, 

A.L.S. Complete in one volume, royal octavo, thirty-five 

coloured plates. 36s. cloth. 

A Family of Fresh-water Microscopic Algze, and companion to the 
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in the Press. 

5. A CENTURY OF ORCHIDACEOUS PLANTS, selected 
from ‘Curtis’s Botanical Magazine,’ consisting of a hun- 

dred of those most worthy of cultivation, systematically 

arranged, and illustrated with Figures and Dissections 

chiefly executed by Mr. Fitch; the descriptions by Sir 

Wituram Jackson Hooker, K.H., D.C.L., Director of 

the Royal Gardens of ew ; with copious remarks on their 

culture and mode of treatment, by Joun Cuartes Lyons, 

Hisq., of Mullingar, Ireland. 

These illustrations, now considerably advanced, will be published in 

a superior style, in one complete, large-paper volume, size royal quarto ; 

the descriptions are being newly written and their value will be much 

enhanced by the addition of original practical information on their 

mode of growth, by John Charles Lyons, Esq., including an intro- 

duction to the culture and management of Orchidacee generally. 

*.* To be published complete in one volume, price 5/. 5s. 

6. THE HISTORY, AFFINITIES, AND OSTEOLOGY 

OF THE DODO, SOLITAIRE, and other extinct Birds 

OD Dee 

PY 
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of the Islands Mauritius, Rodriguez, and Bourbon. By 

H. E. Srricxuanp, M.A., F.R.G.S., F.G.S., and A. G. 

Metvitte, M.D. Epry., M.R.C.S. 

The interest which has always attached to that singular bird, the , 

Dodo, having been recently much increased by the discovery of evidence 

which proves that each of the three islands, Mauritius, Rodriguez, and 

Bourbon, formerly possessed distinct species of birds of the same 

anomalous family, it has been thought desirable to collect the scattered 

rene 

res 

facts and records, and publish a complete monograph of the present » 

state of our knowledge of the Didine, in order to remove the many ; 

erroneous statements which are current, and to restore these lost organ- ' 

isms to their rank in the Natural System. 

*.* To be published complete in one volume, size royal quarto, | 

- with 15 plates and numerous other illustrations, price 1/. 1s. 
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The Right Hon. the Earl of Derby, Pres. Z.S., F.R.S. 

The Marquis of Northampton, Pres., R.S. 
The Very Reverend the Dean of Westminster. 
Rey. The Master of University College, Oxford. 

‘The Radcliffe Library, Oxford. 
‘The Belfast Library. 
The Edinburgh College Library. 
' The Signet Library, Bdinbur oh. 
‘ Loological Society of London. 
: York Philosophical Society. 
‘The Chevalier Dubus, Brussels. 
‘ The Baron de Selys Longchamps, Liege. 
‘Sir Robert Harry Inglis, Bart., M.P. 
‘Sir John G. Dalyell, Bart. 
‘Sir W. C. Trevelyan, Bart., F.R.S. 
Sir William Jardine, Bart., F.R.S., Edin. 
‘Sir T. Tancred, Bart. 
: Rey. Professor Walker, F.R.S., Oxford. 
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' Professor Bell, F.R.S. 
‘ Professor Ansted, F.R.S. 
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: John Edward Gray, Esq., F.R.S. 
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- directed to this old-established and popular record of new and recently 

» great justice to the letter-press part, and their coloured plates are truly exquisite. 

; The figures of the natural size are exceedingly like, and the magnified portions of the 

> frond, and of the stem, will be of the greatest possible service.”—Ldinburgh Witness. 

2 a way as cannot fail to be instructive ; the price, too, ha/f a crown for each fasciculus 

: of six plates, is extremely reasonable. Such a work is absolutely necessary, the 

$ greater part of our common Algze having never been figured in a mamner agreeable 

° to the present state of the science.—Gardeners’ Chronicle. 
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in course of Publication. 

7. CURTIS'S BOTANICAL MAGAZINE (commenced in 

1786). Continued by Str Wittiam Jackson Hooker, 

K.H., D.C.L., &c., Director of the Royal Gardens of Kew ; 

illustrated by Frrcn. Published monthly, price 3s. 6d.; 

coloured, and annually in volumes, price 2/. 2s. 

The attention of Botanical and Horticultural Amateurs is earnestly 

cultivated plants. The position of the Author, as Director of the 

largest and most valuable collection in the world, and his habits of 

friendly communication, not only with Botanists and Botanical Travel- 

lers, but with Nurserymen and the distinguished Horticulturists of 

the day, ensure the earliest publicity of the more interesting and re- 

markable species; whilst the acknowledged excellence of Mr. Fitch’s 

drawings, executed at Kew under the superintendence of the Author, 

is a sure guarantee for the subjects being faithfully delineated. 

8. PHYCOLOGIA BRITANNICA, or History of British 

Sea-weeds, containing coloured figures, generic and specific 

characters, synonymes, and descriptions, of all the species 

of Algee inhabiting the shores of the British Islands. By 

Wuiuitam Henry Harvey, M.D., M.R.LA., Keeper of 

the Herbarium of the University of Dublin, and Professor 

of Botany to the Dublin Society. Published monthly, in 

Parts, price 2s. 6d., coloured ; large paper, 5s. 

“ Before the appearance of any portion of this work there could be but one opinion 

of Dr. Harvey’s thorough fitness for the letter-press department ; happy are we to find 

that his pencil is not less felicitous than his pen. The drawings, admirably true to 

nature, are executed in a most masterly and tasteful style; the publishers have done 

“The drawings are beautifully executed by the author himself, upon stone, the 

dissections carefully prepared, and the whole account of the species drawn up in such 
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“We hail with extreme pleasure an illustrated ‘ History of British Sea-Weeds ’ 

and above all, on account of the accuracy which it ensures, one in which every species - 

‘ will be drawn, lithographed, and described by the same hand; the importance of 

which combination in one individual is well known to naturalists of any experience, : 

the species being generally described by one party, drawn by a second, and lithographed 

by a third. So favourably is Dr. Harvey known to the botanical world as an Algo- 

logist, that to speak of his excellent treatment of the subject in all its bearings seems 

superfluous. The ‘ History of British Sea-Weeds’ we can most faithfully reeommend 

for its scientific, its pictorial, and its popular value; the professed botanist will find it 

a work of the highest character, whilst those who desire merely to know the names and 

history of the lovely plants which they gather on the sea-shore, will find in it, when 

complete, the faithful portraiture of every one of them.”—Annals and Magazine of 

Natural History. 

*.* To be completed in sixty Parts, of three hundred and sixty plates. 

9. NEREIS AUSTRALIS, or Illustrations of the Alge of } 

the Southern Ocean, being Figures, Descriptions, and 

Remarks upon new or imperfectly known Sea-Weeds, 

collected on the shores of the Cape of Good Hope, the 

extra-tropical Australian Colonies, Tasmania, New Zealand, 

and the Antarctic Regions, and deposited in the [Herda- 

rium of the Dublin University. By Witu1am Henry 

Harvey, M.D., M.R.I.A., Keeper of the Herbarium. 
“* Of this most important contribution to our knowledge of exotic Algee, we know not 

- if we can pay it a higher compliment than by saying it is worthy of the author. 

“It should be observed that the work is not a selection of certain species, but an 

arranged system of all that is known of Australian Algee, accompanied by figures of 

the new and rare ones, especially of those most remarkable for beauty of form and 

colour.”—London Journal of Botany. 

*,* To be completed in Four Parts, imp. 8vo, price 1/. 1s. 

10. ILLUSTRATIONS OF BRITISH MYCOLOGY, con- 

taining figures and popular descriptions of the Funguses 

of interest and novelty indigenous to Britain. By Mrs. 'T. 

J. Husszy. In monthly Parts, price 5s. coloured. 

“Tt is quite astonishing that so little use should be made of the profusion of 

wholesome food which is scattered through our woods and meadows in the autumn, 

under the form of various species of Fungi. This arises doubtless in great measure 

from a want of practical knowledge of the distinctions between good and wholesome 

species, and those which are more or less deleterious, to supply which we have hitherto 

had no English work of any magnitude, except those of a more general character, 

like Bolton’s or Sowerby’s Fungi, though so many have been published on the con- 

wren 
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tinent. ‘Two distinct publications have lately appeared on the same subject; the one ; 
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by Dr. Badham, who has received much friendly aid from Mrs. Hussey’s admirable 

pencil; and the other by Mrs. Hussey herself, which we are at present noticing. 

“This talented lady and her sister were in the first instance induced to draw some 

of the more striking Fungi, merely as picturesque objects. Their collection of 

drawings at length became important from their number and accuracy, and a long 

continued study of the nutritive properties of Fungi has induced the former to lay 

the results of her investigations before the public, under the form of monthly illus- 

trations of the more useful and interesting species. The figures are so faithful that 

there can be no difficulty in at once determining with certainty the objects they are 

intended to represent ; and the observations, especially those of the culinary depart- 

ment, will be found of much interest to the general reader, and we doubt not that 

our tables will in consequence receive many a welcome addition; while from the 

accuracy of the figures, there will be no danger, with ordinary attention, of making 

any serious blunder.” — Gardeners’ Chronicle. 

11. THE LONDON JOURNAL OF BOTANY, being a 

New Series of the London Journal of Botany, edited by 

Sir W. J. Hooker, K.H., D.C.L., F.R.S., &. Price 2s. 6d. 

The publication of this old-established Journal will be continued 

monthly, containing origimal Papers by eminent Botanists, and general 

information, including news of Botanical Travellers, Notices of Books, &e. 

12. CONCHOLOGIA ICONICA; or, Figures and Descrip- 

tions of the Shells of Molluscous Animals, with critical 

remarks on their synonymes, affinities, and circumstances 

of habitation. By Lovett Reeves, F.L.S.  Ilustrated 

chiefly from the Cumingian Collection. Published monthly 

in Parts, 10s., and subsequently in Monographs. 

Owing to the zeal with which the interests of the ConcHOLOGIA 

Icontca have been promoted by Mr. Cuming, the work has been 

mainly illustrated from his instructive collection, and the information 

it contains is the result of “more than thirty of the best years of his 

life in arduous and hazardous personal exertions, dredging, diving, 

wading, and wandering, under the Equator and through the temperate 

zones, in the labour of collecting”? As we learn from Professor Owen, 

“that no public collection in Europe possesses one half the number of 

species of shells that are now in the Cumingian collection,” and that 

probably “one third of the number would be the correct statement as 

regards the national museums of Paris and Vienna,” it is a much more 
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complete work on the subject than could be produced in any other 

country. 

The figures are drawn and lithographed by G. B. Sowrrsy, Jun., 

from specimens selected from the most eminent collections, and all are 

of the natural size, excepting those which require to be enlarged. 

“This great work is intended to embrace a complete description and illustration of 

the shells of molluscous animals; and so far as we have seen, it is not such as to 

disappoint the large expectations that have been formed respecting it. The figures 

of the shells are all of full size; in the descriptions a careful analysis is given of the 

labowrs of others ; and the author has apparently spared no pains to make the work 

a standard authority on the subject of which it treats.’—Atheneum. 

The following genera published in Parts 1 to 60 of the coloured 

edition, comprise 480 plates of 3750 figures of 2886 species in four 

volumes, as follows :— 

VOL. I. 

Conus Phorus Delphinula 
Pleurotoma Pectunculus Cypricardia 
Crassatella Cardita Harpa 

[122 plates, price £7. 16s. 6d. half-bound. | 

VO un: 

Corbula Glauconome Mitra 

Area Myadora Cardium 

Triton Ranella Isocardia 

[114 plates, price £7. 6s. 6d. half-bound. | 

VOL. III. 

Murex Mangelia Monoceros 

Cypreea Purpura Bullia 

Haliotis Ricinula Buecinum 

[129 plates, price £8. 5s. 6d. half-bound.)} 

WOU UNG 

Chama Ficula Fusus 

Chiton Pyrula Paludomus 

Chitonellus Turbinella Turbo 

Fasciolaria 

{110 plates, price £7. 1s. 6d. half-bound.] 
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CONCHOLOGIA ICONICA. 

(Prices of the Genera separately in Monographs.) 

ARCA 

BuccinuM 

BuLLIA . 

CARDITA 

CarDIUM 

CHAMA . 

CHITON . 

CHITONELLUS 

Conus . 

CorBULA 

CRASSATELLA 

CYPREA 

CYPRICARDIA 

DELPHINULA 

FASCIOLARIA 

FIcuLa . 

Fusus 

GLAUCONOME 

HAtioris 

HARPA . 

TsoOcARDIA 

MANGELIA 

Mitra . 

MONOCEROS. 

Murex . 

MyYapora 

PALUDOMUS . 

PrceruNncuLus 

PHORUS 

PLEUROTOMA 

PURPURA 

Pyrvua. 

RANELLA 

RIcINULA 

TURBINELLA 

TRITON . 

TuRBO . 
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Plates. 

Wy 

14 

13 

Species. 

122 

118 

54 

73 

102 

63 

Figures, 

129 

126 

81 

£. 
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The Land Shells of the Cuming Collection are now in course of publication. 
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2 WORKS PUBLISHED BY 

13. CONCHOLOGIA ICONICA. Uncoloured Issue. For 

geological purposes. A reprint of the foregomg work, 

publishing in monthly numbers, each containing six plates, 

price 2s.6d. 

“The amount of credit which is to be attached to any theory in 

Geology founded on fossil shells, must be just im proportion to the 

facility we possess of comparing them with recent ones.” 

14. ELEMENTS OF CONCHOLOGY, or Introduction to 

the physiology of Shells and their molluscous inhabitants, 

their structure, calcifying functions and habits, geogra- 

phical distribution, affinities, arrangement, and enumeration 

of species, by Lovett Reuve, F.L.S. To be completed 

in twelve parts, size royal octavo, with numerous illustra- 

tions, price 3s. 6d. coloured. 

“The work before us is designed to promote a more philosophical spirit of 

inquiry into the nature and origin of Shells; the grand truths that have been recently 

made known in the physiological history of these animals are ably described and 

illustrated ; and under the modest title of ‘ Elements,’ will be found an interesting 

and popular summary of conchological research. We may add, that few owners of 

expensive cabinets of shells entertain correct ideas of the animals which formed 

them.” —Leelesiastical Review. 

Kerently Published. 

(Under the Authority of the Lords Commissioners of the Admiralty.) 

15. FLORA ANTARCTICA, or Botany of the Antarctic Voyage 

of H.M. Discovery Ships Hrebus and Terror, during the 

years 1839-1843, under the command of Capt. Sir James * 

Clark Ross, R.N., F.R.S., by Josern Datron Hooker, 

M.D., R.N., F.R.S., &c., Botanist to the Expedition. In 

two vols., royal 4to., pp. 574, plates 200. Price 102. 15s. 

coloured; 77. 10s. plain. 

“The descriptions of the plants in this work are carefully drawn up, and much - 

interesting matter, critical, explanatory, and historical, is added in the form of notes. 

The drawings of the plants are admirably executed by Mr. Fitch; and we know of 

uo productions from his pencil, or, in fact, any botanical illustrations at all, that are 

superior in faithful representation and botanical correctness.”-——Atheneum. 
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16. CRYPTOGAMIA ANTARCTICA, or Cryptogamic Botany 

of the Antarctic Voyage of H.M. Ships Hredus and Terror. 

In one vol., royal 4to., pp. 258, plates 74. Price 4d. 4s. 

coloured ; 2¢. 17s. plain. 

A separate issue of the Cryptogamic portion of the Antarctic Botany, 

for the convenience of those Naturalists whose interest is more particu- 

larly directed to that branch of the science. 

17. CONCHYLIA DITHYRA INSULARUM BRITAN- 

NICARUM. The Bivalve Shells of the British Isles, 

systematically arranged. By Wru11am Turron, M.D. 

Re-printed verbatim from the original edition. Large 

paper. 328 pp., 20 coloured plates, price 2/. 10s. 

The illustrations, printed from the original copper-plates, are 
distinguished for their accuracy and minute detail. 

18. TRAVELS IN THE INTERIOR OF BRAZIL, prin- 

cipally through the Northern Provinces and the Gold and 

Diamond Districts, during the years 1836-1841. By 

Grorcr Garpner, F.L.S., Superintendent of the Royal 

Botanic Gardens of Ceylon. Just published, in one thick 

volume octavo, with a Map of the Author’s Route, and 

View of the Organ Mountains, price 18s. cloth. 

OPINIONS OF THE PRESS. 

“This volume is from the pen of an able naturalist, whose heart is in his occupation. 

Mr. Gardner was educated for the professions of medicine and surgery; and to his 

nowledge in these respects he was indebted during his travels for many advantages, 

—perhaps even for their successful result. Unlike most other travellers, he was not 

satisfied with the mere exploration of the coasts of the vast Brazilian empire; but 

plunged into the interior as far to the west as the tributaries of the Amazon, ‘and 

from near the equator to the 28rd degree of south latitude.’ A range so wide - 

* required three years to be traversed,—independently of the time passed in researches 

on the coasts. ‘The author’s peculiar object was Natural History,—under its forms 

DDD 

of geology, the animal kingdom, and botany; but, fortunately, he has not confined ° 

himself to the physical department. What he terms ‘cursory remarks on the - 

character, habits, and condition of the different races, whether indigenous or otherwise,’ 

, 
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will be read with interest. Some of the regions which he visited have seldom been 

trodden by Europeans—unever by Englishmen; so that his observations derive value 

from the novelty of the matters to which they relate. But the most interesting parts 

of the volume before us relate to man. How this vast empire subsists from day to 

day is a marvel.’ —Atheneum. 

“Mr. Gardner, occupied with his duties as Superintendent of the Botanic Gardens 

of Ceylon, has been tardy in giving the world the history of his travels in Brazil ; 

but in their long course he enriched our Flora with many a valuable addition, and 

enlarged the boundaries of botanic science by enterprise, skill, and industry, rarely sur- 

passed by any individual devotee. For these exertions the country has to thank him ; 

and his book is worthily dedicated to Sir Wm. Hooker, who can show, in the Royal 

Gardens of Kew, most of the numerous specimens sent by the author from Brazil and 

acclimated in England.” —Literary Gazette. 

“ Right welcome is a book of veritable travels in a country previously unexplored, 

and still more by one who combines with the power of a pleasant writer much know- 

ledge of the science, and that passionate devotion to natural history which incites 

to adventure. In the course of his extensive journeyings, Mr. Gardner was much 

among the people, and enjoyed peculiar facilities for observing their habits, manners, 

and minds; the notes, he tells us, were written, for the most part, at the places 

described during his intervals of rest, and these are to be detected in a moment by 

their more graphic descriptions and energetic manner.” — Critic. 

“From the time of the anomalous law of the Jesuits to the present, the district 

between the Rio de la Plata and the Amazons has been traversed by travellers of 

no secondary qualifications, yet the author of the above work has found it almost 

new ground. Mr. Gardner’s volume, bearing the inimitable impress of candour 

and good faith, as of the competency of the author for the task he undertook, is 

not more valuable to the man of science than interesting to the general reader.” — 

Ecclesiastical Review. 

“The narrative of his varied adventures forms not only to the enthusiastic 

botanist, but to the general reader, an exceedingly entertaining and also instructive 

book, from the new view which it gives of the society of Brazil—particularly in 

its less known provinces. . . . Those who select entertaining reading for young 

persons,—which, at the same time, gives, or insinuates, useful information,—will find 

monkeys, or such enormous boa-constrictors to be heard of. . . . One of the most, 

attractive sections of the volume is an account of, and expedition to, the Diamond 

District, and the manner of working the mines and diamond washing.” —TZuait’s 

Edinburgh Magazine. i 

“When camping out on the mountain-top or in the wilderness; roughing it in his 

long journeys through the interior; observing the very singular mode of life there 

or giving an account of more tangible things, as the nature of the diseases, the arts 

or substitutes for arts of the people, and the natural productions of the country—these 

Travels in the Interior of Brazil are full of attraction. The book, like the country 

it describes, is full of new matter.”—Spectator. 

much admirable material in this volume. Nowhere are more diverting tame : 
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19. THE ESCULENT FUNGUSES OF ENGLAND. A 

treatise on their Classical History, Uses, Characters, De- 

velopment, Structure, Nutritious Properties, Mode of 

Cooking, Preserving, &c., by Cuartes D. Bannan, M.D. 

in one vol. super royal 8vo. 21s., coloured plates. 

“We lately noticed the beautiful fasciculi of Mrs. Hussey, illustrative of what is 

useful and interesting in the neglected class of Fimgals. The present work, which 

owes the greater part of its figures to the same exquisite pencil, and some portion of 

the information it contains to the experience of Mrs. Hussey, will be acceptable 

either as an appendage to the Illustrations, or as containing in itself a mass of 

entertaining and valuable matter. It is scarcely possible that two works so beauti- 

fully illustrated, written with such evident interest in the subject, and in such a 

lively manner, should fail to draw attention to the objects they describe; and the 

matter is in general so judicigusly handled, that, with any ordinary precaution, there 

will be no danger of mistakes being made. The common Mushrooom is in some 

years extremely scarce, but there are many species abounding in our woods and 

meadows which may be substituted with safety; and some, which, though usually 

rejected, are in many respects superior. The work of M. Roques has had the effect 

at Paris of removing much prejudice on the subject; and we hope that many a 

group of Fungi, which would hitherto have been trampled under foot, will now, 

in consequence of the labours of Mrs. Hussey and Dr. Badham, be duly honoured.” — 

Gardeners’ Chronicle. 

“There is uo reason why we should eschew frogs and relish turtle; still less 

is there for our eating one or two of the numerous edible Funguses which our island 

produces and condemning all the rest. To draw attention to this fact and to supply 

an accurate account with a correct delineation of the esculent species of this family in 

Great Britain are the objects of the book before us; such a work was a desideratum 

in this country. The majority of those which grow in our meadows and on the 

decaying wood of our orchards and forests are unfit for food,—and the value of Dr. 

Badham’s book consists in the fact that it enables us to distinguish from these such 

as may be eaten with impunity.”—Atheneum. 

20. CONCHOLOGIA SYSTEMATICA, or Complete System | 

of Conchology, in which the Lepaprs and Mottusca are 

described and classified according to their natural organi- 

zation and habits, illustrated with 300 plates of upwards 

of 1,500 figures of Shells. By Lovett Reeve, F.L.S. 

In two quarto volumes, cloth, price 102. coloured, 67. plain. 

“The text is both interesting and instructive; many of the plates have appeared 

before in Mr. Sowerby’s works, but from the great expense of collecting them, and 

the miscellaneous manner of their publication, many persons will no doubt gladly 

avail themselves of this select and classified portion, which also contains many original 

figures.” —Atheneum. 
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21. THE CONCHOLOGIST’S NOMENCLATOR, or Cata- 

logue of recent species of Shells, with their authorities, 

; synonymes, and references to works where figured or de- 

scribed. By Agnes Cartow, assisted by Lovett Rerve, 

F.L.S. In sheets for labels, 20s. Cloth, 21s. Half- 

bound in calf, cloth sides, interleaved with blank pages for 

remarks, 25s. 

wn 

A Catalogue of three hundred and twenty closely printed pages, 

serving as a Register of all the known species. PPP PPL LPI PLS LPI LEIP AD IIIS 

22. THE PLANETARY AND STELLAR UNIVERSE. 

By R. J. Many. In one vol. 8vo, with 50 hthographed 

astronomical Diagrams, and Map of the Circumpolar Con- 

stellations ; price 5s. cloth. 

“Such is a brief abstract of the discoveries of Newton ; and we may add that they 

are clearly explained and elegantly illustrated in ‘The Planetary and Stellar Universe,’ 

to which we refer such of our readers as may be desirous of becoming more fully 

acquainted with them.”— Westminster and Foreign Quarterly Review. 
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23. THOUGHTS ON A PEBBLE, or a First Lesson in Geo- ° 

logy. By Gipron A. Manrett, Esq., LL.D., F.R.S., &., ° 

Author of ‘Thoughts on Anmalcules.’? Seventh edition, 
PAPA PA DARRADRI AAAI DDAAADAAAAOOOPPOPPPVPJ 
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with eleven additional illustrations, price 3s., gilt edges. 

“This elegant little book, primer-like in size, and illustrated by exquisite plates 

and wood engravings, serves to convey some of the grandest truths in geology in the 

simplest guise. Its snowy paper, excellent type, and beautiful illustrations recommend 

it to the eye of taste, and it cannot be perused without pleasure and profit.” —American 

Journal of Science. 
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24, ILLUSTRATIONS of the WISDOM and BENEVO- : 

LENCE of the DEITY, as manifested in nature. By H. 

Epwarps, LL.D. Price 2s. 6d. cloth. 3 

** A little excursion in the track of Paley and the broad. road of the Bridgewater ; 

Treatise. Animals, Atmosphere, Organic Matter, Light and Electricity are the 

natural elements out of which the author deduces his pious lessons, leading to a ° 

First Cause in wonder, admiration, and worship.’—Literary Gazette. 
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