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“ Fresli -Water Alga ) ” is confessedly an artificial arrange¬
ment which demands apology , but can scarcely receive
justification . The only excuse which can be offered is , that it
serves the purpose of those for whom the present work was
written , namely , the Microscopists who desire some acquaint¬
ance with the organisms met with in their excursions to ponds
and ditches . For the absolutely scientific algologist it will
only be fragmentary , although it is by no means a solitary in¬
stance in which the Fresh -Water Algse have been made the
sole subject of a book, to the exclusion of marine species .
Indeed , the restriction of Harvey ’s “ Fhycologia Britannica ”
to marine algse, with but very few exceptions , left at least an
excuse for attempting to supply the deficiency.
The historical portion of this introduction may be speedily
summarized by dividing it into three epochs of about forty years
each , the first being limited by the publication of Dillwyn ’s
“ Confervas,” the second by Hassall 's “ Fresh -Water Algse,”
and the third by the present work .
Prior to the first epoch there were but two works of sufficient
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importance to bo mentioned here, Ray’s “ Synopsis,” which
was published in 1724, and Dillenius’ “ Historia Muscorum”
in 1741. Each of these, as far as they can he identified,
included somewhere about twenty species of Fresh-Water
Algaj.
The epoch commences in reality with Hudson’s “ Flora
Anglica,” the first edition of which is dated 1762, and contains
about 25 species. Then came the first Edition of Withering’s
“ Arrangement of British Plants ” in 1776 ; Lightfoot’s
“ Flora Scotica” in 1777, also with 25 species; Robson’s
“ British Flora ” in the same year, with 26 species; the
second Edition of Hudson’s “ Flora Anglica ” in 1778 ;
Relhan’s “ Flora Cantabrigensis” in 1785, with 12 species;
and Sibthorp’s “ Flora Oxoniensis” in 1794, with 7 species.
This brings us to the third Edition of Withering in 1796, with
38 species; followed by Abbot’s “ Flora Bedfordiensis” in
1798, with 14 species ; and Hull’s “ British Flora ’’ in 1799, with
34 species. These were all the predecessors of Dillwyn, and did
not achieve much for the Fresh-Water Algae until the climax
was attained by the publication of Dillwyn’s “ British Confervte” in 1809, with 88 species enumerated. The first Edition
of “ English Botany ” had already commenced in 1790, ex¬
tending to 1814, but it was not until after the appearance of
Dillwyn’s work that the Algae of the British Botany were
published, ultimately including about 100 species. Undoubtedly
Dillwyn was therefore the parent of a systematic study of the
British Fresli-Water Algte, and with him the first epoch
culminated.
The second epoch commenced well with the continuance of
“ English Botany,” and then followed several Botanists whose
influence has passed down even to our own times. Following
the example of the first epoch, we may enumerate the most im¬
portant of their works. The “ Midland Flora ” of Purton in

1821 only includes about 14 species. Hooker’s “ Flora
Scotica” in 1821 about 39 species ; Gray’s “ Arrangement ”
in 1824, was confessedly devoted chiefly to systematic classifica¬
tion, including nominally 103 British Fresh-Water Algte,
Greville’s “ Flora Edinensis ” in 1824 had 60 species, the
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working period for Alga? having scarcely commenced, his
“ Algse Britannic®” appearing in 1830. Jones and Kingston’s
“ Flora Devoniensis” in 1829 included but 29 species. John¬
ston’s “ Flora of Berwick-on-Tweed” in 1831 had 40 species.
Near this time (1833) Berkeley’s “ Gleanings of British
Algae” was published. The latter volumes of “ The English
Flora ” appeared also in 1833, under the editorship of Sir
William Hooker, the Algae being contributed by Dr. W . H.
Harvey, and included 160 species. This was Harvey’s first im¬
portant contribution to the History of British Algae, which was
succeeded in 1841 by the first Edition of his “ Manual,” con¬
taining 198 fresh water species. Between these two Mackay’s
“ Flora Hibernica ” was issued in 1836, with 87 Irish species.
These all culminated, in 1845, in the appearance of Hassall’s
“ Fresh-Water Algae,” enumerating 297 species, exclusive of
Characea?, Desmidiaceae
, and Diatomaceae, thus closing the
second epoch. The time at which this latter work appeared was
an active one in British Fresh-Water Algae. Balfs was preparing
his work on Desmids, and contributing papers to the scientific
journals, notably the “ Annals of Natural History.” Dr.
Greville had commenced his “ Scottish Cryptogamic Flora ” in
1823. Harvey was at work earnestly with Marine, and of course
casually with Fresh-Water Algae. The volume containing the
Alga? of the “ English Botany,” second Edition, appeared in
1844, so that about this time, which we distinguish as the end
of the second epoch, characterised by the publication of
Hassall’s work, there was greater promise than came to be rea¬
lized in the early part of the next epoch.
It is not uncommon to hear observations made disparagingly
of the work with which the second epoch closed, when no
account is taken of the difficulties which had to be encountered
in preparing an illustrated work of that nature. It cannot be
fair to judge it by its successors, but by its predecessors, and if
it was fairly up to the general standard at the time of its pro¬
duction, that is all we can expect. It must be remembered that
Kutzing’s large and splendid work, the “ Tabula?Phycologia?,”
was only commenced in 1846, and that therefore it could not be
consulted. It is certainly to be regretted that in Hassall no
indication is given of the measurement of the objects figured, or
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the magnification employed. That there are faults no one will
deny ; but, on the whole, we are not prepared to condemn it as
unworthy of the time at which it appeared. A comparison of
the Desmids with those in Ralfs’ work, of but three years
later, will show that in execution something was left to be
desired.
The third epoch is one on which we must necessarily be very
brief; coming so near our own time we must be content to in¬

dicate what has been done, and leave conclusions to others.
Closer relations with the Continent, cheap postage, more general
acquaintance with foreign works, all tend to raise greater expec¬
tations for the closing work of the third epoch than of its pre¬
decessors. The works of Kut-zing, the Memoirs of Pringsheim,
De Bary, Cohn, Bornet, Thuret, Borzi, Wittrock , and many
others, all contribute to illustrate British Fresh-Water Algas;
and although during forty years very little has been done in our
own island, even in the identification of species, there has been
considerable activity in investigation, especially in the North of
Europe. The scattered memoranda, notes and observations of
Professor Henfrey, Dr. Braxton Hicks, and Mr. W . Archer
constitute the bulk of our home manufacture of the literature of'
Fresh-Water Algae for about 30 years. The later portions of
the “ Supplement to English Botany,” containing Algae, date
from 1843 ; and Harvey’s second Edition of the “ Manual,” in
1849, was wholly confined to Marine species. Hence there is
not an independent work on British Fresh-Water Algae belonging
to this third epoch, the only contributory work being Berkeley’s
“ Introduction to Cryptogamic Botany,” in 1857. But if there
was an extraordinary dearth of books on this subject after 1845
in Britain, such was not the case on the Continent. The con¬
secutive publication of the volumes of Kutzing’s “ Tabulae”
must have been an important influence, although it was not
until 1864 that Rabenhorst’s “ Flora Enropaia Algarum, Aquae
Dnlcis et Submarinae” was commenced. The advent of this
work was hailed with pleasure, notwithstanding its many faults ;
and various authors set themselves to work on different genera
, Zygnemaceie, &c., so that
and families, such as iEdogoniaceae
As a work written in Eng¬
behind.
in twenty years it is left far
original observation, we
much
lish, although not containing
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must mention Dr . Horatio Wood’s “ Fresh-Water Algae of
North America,” published in 1872. The period selected,
therefore, for a new work on the “ British Fresh-Water Algae”
was in all respects opportune, but we are not expected to judge
whether good use has been made of the opportunity.
The gradual accession to knowledge of the structure and
development of Algse, during the past century, would extend
this chapter far beyond the limits we have assigned to it,
whereas an intimation of the present position is generally indi¬
cated under the several groups, in the body of the work, with
some reference to the sources of further information.
Classification must, of course, depend very largely upon
investigation, and modifications necessarily follow new facts, so
that , whilst adopting suggestions made by authors of recent
monographs, our arrangement is not absolutely that of any
other work, although as far as possible the orders and larger
groups have not been disturbed. We will not venture to pre¬
dict what will be the future of such families as the Palmellacece
,
Protococcacece
, and Chroococcacew during the next twenty years;
probably they will disappear altogether, becoming merged into
other groups of which most of them may be demonstrated to be
only imperfect conditions. At the present time we could follow
no other course than to include them, and leave the future to
take care of itself. We have preferred including too much to
excluding too much, in confidence that for this we should be
the more readily forgiven.
The student will expect to find in this place some practical
hints to guide him in his pursuit, but these must be brief, as
experience, combined with a little personal contact with old
hands at field-work, will supersede a volume of precepts.

The habitats attached to the various species will indicate
the kind of locality in which to search for them, but it may be
remarked that , generally, any slow stream, pond, or standing
pool will furnish something. Rapid currents will not repay the
search. Small pools on moors, amongst Sphagnum, will usually
prove prolific, and submerged plants, especially when dead or
dying, often serve as a habitat for attached species. Damp
rocks, down which the water trickles, old quarries, damp walls
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in greenhouses and hothouses, warm springs, outlets of warm
water from steam engines, brackish ditches, all these have their
own peculiar forms, and experience will soon prove that where
the favourable condition of quiet humidity is found, search will
seldom be in vain. Of course, during exceptionally dry
weather localities which would otherwise give satisfaction may
produce nothing but disappointment.

The methods of collecting do not much differ from those
adopted for other kinds of pond life. A japanned case with
from six to twelve corked test tubes will usually suffice for a
day’s collecting. Filamentous Algae, such as Spirogyra, Cladophora, &c., may be wrapped singly in paper, and a number of
these packets can be contained in a small tin box. It is always
essential to keep each “ gathering ” by itself.

Preservation for future study, or for the herbarium, will be
secured by the usual methods of floating and mounting marine
Algse, first cleansing the specimens by well washing in a flat
dish or soup-plate, and finally passing under them a slip of
clean white paper, which is raised so as to take up the Algse in
the middle, well floated into position, draining off the water,
and then drying, with the least pressure possible. For minute
species, and small specimens, thin flakes of mica are preferable
to paper, for many reasons, especially that they can be placed at
any time under the microscope and examined. The Palmellacece, and similar groups, will be of very little service if dried
Most species will adhere of themselves to
in any other way.
either paper or mica, the exceptions, such as Vaucheria and some
Cladophorw, can be fixed with gum tragacanth .
Some difficulty may probably be experienced in mounting
satisfactorily specimens for the microscope. We have seen
“ slides” in which the specimens were still green and life-like
after having been mounted for twelve years in the water in
which they were collected, but unfortunately there is always a
risk of leakage with mounts in fluid, If the medium is denser
than the contents of the Algse cells, the endochrome will be
contracted and the walls collapse. One objection to mounting
in glycerine, or glycerine and water, is the density of the
medium, and consequent collapse of the cells ; another, that in
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time, use what precaution you may, the cells will leak, more or
less, in the majority of instances. No medium has yet given
us absolute satisfaction, but all things being considered, we are
most favourably disposed towards glycerine jelly, which is too
dense to enter the cells, and does not alter the form more than
glycerine would do. We may add that the slides should always
lie fiat in the cabinet, and not on edge, and they should not be
left exposed to the light, or the green colour will soon be lost.
Hints for cultivating in growing cells, or preservation in
small aquaria, are scarcely necessary in these days of manipu¬

lation. Many forms of growing slides have been designed
and described, each possessing some special advantage, and
arrangements of common glass tumblers, communicating with
each other by small syphons, or lax threads, will keep up a
constant flow of water, sufficient to preserve Algae living and
thriving throughout the year. The life-history, changes, and
development of many species still require to be patiently inves¬
tigated, and for this purpose there are ample contrivances, all
that is required being leisure, patience, and perseverance.
It can scarcely be necessary to insist on the presence of fructi¬
fication, if a given species is to be accurately determined. This
is especially the case in CEdogoniacece and Zygnemacece
, but it
applies also in a less degree to the majority of families. The
great difficulty that is experienced in determining, with any
approximation to accuracy, many of the species described by
authors half a century ago, lies in the insufficiency of the cha¬
racters of the fructification. A large number of species of
CEdogonium
, for instance, as recent as Hassall’s work, cannot be
definitely placed on account of this insufficiency. This may at
the same time serve as a caution to the inexperienced, that it
will be worse than useless attempting to affix a name to speci¬
mens collected in a young or imperfect condition, at any rate in
genera the fructification of which is known, and embodied in
the generic and specific characters.
Although it can hardly be considered essential to allude in
this place to theories which have been propounded in connection
with Fresh-Water Alga}, we may make a passing allusion to
the suggestion that sexually distinct filaments exist in the
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, and meet it by the assertion that , as far as our
Zygnemacece
experience goes, this suggestion is not supported, and the
evidence produced is far from satisfactory. The larger and
more complex hypothesis of the combination of Alga} and Fungi
in the production of Lichens, has been combated elsewhere,*
and to this we have nothing to add, save that we have since
encountered no facts or arguments which would induce us to
modify that opinion. Even should hereafter the terrestrial
, the saxicolous StigoNostocs be united with the Collemacece
nemece be relegated to the Sirosiphei, and the corticolous
Chroolepidce be transferred to some other relationship, the true
aquatic Alga} would still remain in sufficient number to interest
the student, and maintain for some time to come the distinctive
group of Fresh-Water Alga}.
* “ Grevillea ,” Vol. vii ., p. 102.

