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PREFACE.

OF the convenience and utility of an Herbarium to
the Botanist, it is needless to say a word. The firs
instinet of the student of Natural History is to col-
lect together specimens of the objects to which his
attention is directed. Indeed before long he becomes
aware of the positive necessity of having by him
examples, on which he can readily lay his hand, for
reference and comparison. Simple, however, as it
appears to be to make an Herbarium, there is no
point, respecting which the young naturalist (without
experience and without a guide) more frequently
violates the most important canons of science. The
correct representation of the natural habit of the
plant, and the best method of preserving it when
found, are the rocks on which the beginner constantly
makes shipwreck. Speaking generally, his errors
arise from giving either too much or too little atten-
tion to the matter. In the first case he looks only
to the beauty of the specimen, and its neat appearance
in the cabinet. He takes care—too much care, indeed
—to lay out the various parts in a manner to pleasc
the eye, but without any reference to their natural
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position, or true relation to each other. In the other
case, he is careless about the preservation of the plant,
and neglects the commonest rules, whereby alone it
can be saved from speedy destruction. The result, in
both cases, is the same. His preparations are un-
trustworthy and well nigh useless—at any rate, can
lay no claim to any scientific value.

The lower Cryptogamia especially, such as the
Alge and Fungi, require a somewhat complicated
mode of treatment: so much so, indeed, that many a
beginner is frightened from prosecuting his studies,
disgusted by the continued failures, which, without
a guide to lead him, it was next to impossible for
him to escape. And yet so full of beauty and in-
terest are these lowly orders—enchaining the mind
and arresting the attention of all, who are deeply
engaged in their study, that it seems hard, that any
should be debarred from the enjoyment of so much
pleasure by mere mechanical difficulties, which, after
all, may be easily removed.

As cases of this kind have frequently come under
my own observation, I have prepared the following
pages with a view to place near the novice in botany
an adviser, who may offer him, in a condensed form,
some useful suggestions respecting the best methods
of collecting and preparing plants for the Herbarium.

I have done this without the intention, or even the
idea, of offering to the public anything essentially
new, or better than what has been already published
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but because I know how troublesome and difficult it
is for the tyro, in the commencement of his studies,
to search through numerous works for a description
of the method of preparation, which he may chance
to need at the time. Here at least I can promise
him, that he will find the most important facts con-
tained im nmuce, to the saving of both his time and
patience. And this is the more necessary, because a
novice’s library is not usually too well stocked with
books of reference ; and, besides, he is not always in a
situation to consult larger and more important works,
bearing on the subjects treated of here.

Therefore I launch this little volume into the
world, with the earnest wish that its perusal may be
of service in lightening the labours and smoothing
the path of more than one self-taught botanist.

Jon. NAVE.

The reader will observe, that the chapters into which
the book is divided, are of very unequal proportions,
and that the greatest prominence is given to the Alge,
which occupy quite one-half of the whole work. This
is owing to the extraordinary variety of form and
habit, which characterises this family, calling far
numerous descriptions of methods of preparation
which need not to be repeated.

J. N.






CONTENTS.

— O —
FAGE
1. OF THE ALGA GENERALLY . . : * : i
II. Or THE DiaTOMACEE . , y ; 11
[II. Or TEE FrEE DIATOMACEE . . ; : 14
IV. OF TteE StIpiTATE DIATOMACEXR : : : 30
V. OF TEE CHARACTERISTICS OF THE DIATOMACER : 37
VI. Or THE DESMIDIACE®E, AND SOME SIMILAR MINUTE
ALcE . 3 . - . : ' . : a0
VIL. Or toe Finamexrtous Arc: . : - : : 62
VIII. O THE OSCILLATORIE . - : - i : 76
IX. Or Tae GELATINOUS, CRUSTACEOUS, AND STONE-LIKE
Arem . 5 - ‘ . . . ‘ - 82
X. Or TEE MARINE ALGE . . . . g 89
XI. OF TEE CHARACEE . . - . = . « 107
XI1. Or T Fuxer. 4 . ; ; oy . 116
XIIL. OF TER LicHENS . i . . . . s 132
X1V. Or THE MossEs AND THEIR ALLIES . . - . 139

XV. Or TaE FErns aNp FroweriNg PLANTS . . . 154

XVI. OF tue HEgBAmivm i g . . « 174



LIST OF ILLUSTRATIONS.

Spirogyra : e ; . ;
Toxonidea Gregoriana
Donkinia carinata .
Amphiprora maxima
Diadesmis Williamsonii .
Triceratium striolatum
Amphitetras antediluviana
Closterium Liebleinii
o~ striolatum
Euastrum oblongum—{front view
P i side view
Micrasterias rotata .
Cosmarium margaritifernm

i 3 empty frond .

< i end view
Ankistrodesmus falcatus
Collecting bottle . ;
Navicula didyma
Pinnularia major
Isthmia enervis . :
Amphitetras antediluviana
Licmophora flabellata
,. w  fan
Mastogloia Danseil A : -
Dickieia ulvoides
»» pinnata . : : .
Berkeleya fragilis . : . .
Cocconeis major . . . .
oo niadEE - . ;

FLATE FIG

I
II

'y

111

v

(5]

i

L]

Yl
1

Y11
1

¥Iii1
1

"

1-6

10
11
1%
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
31
38
39

PAGE

ih.



LIST OF ILLUSTRATIONK

Schizonema Grevillei
Micromega helminthosum
Colletonema neglectum
Biddulphia pulchella
Triceratium castellatum .
Pleurosigma formosum
Penium digitus
w - TAmenla’ . : » -

Docidium clavatum .

i " end of frund :
Staurastrum dejectum .

v gracile ?

N spongiosum .

= alternans . . .
Euastrum didelta .
Hyalotheca dissiliens . : -
Spiroteenia condensata . . .
Cosmarium botrytis
Volvox globator
Pandorina morum ;
Press for drying Botamml Epemmens

Zygnemacea conjugating

PLATE
IX
1]
3]

X
"
X1
1

L]
LE ]
i
"
X1
1"
L1

Xy

1
xy

x1

Fucus vesiculosus . . . d I T

, Berratus. . . . .
,» nodosus
,, canaliculatus .
Torrubia entomorrhiza
., section
i militaris
- cunnii
" gphingum . :
isaroid condition
" ,  fertile stipe
3 stylophora - : F
Morchella esculenta
Lycoperdon gemmatum . - :

LE 33

XviI

18

XVIIL
1
1"
"
31

XIX

FI0 PAGR
40 71
41 b,
42 ib.
16 79
47 10,
49 87
50 1.
o1 /8
o2 b,
H3 b,
54 95
ad ib.
56 ib.
a7 95
58 i,
a9 103
60 b,
61-70 ih.
71 111
72-81 b,
82 119
83-85 ib,
86 { F rqﬂm-
piece.
87 1h.
88 12Y
89 ib.
90 135
91 1b,
92 b,
93 ib.
94 1.
95 ib,
96 143
97 ib.
98 9.
99 b,



"

xii LIST OF TLLUSTRATIONS

PLATE FIG. PAGE
Lycoperdon saccatum . . we e el A0 o BT

- atropurpureum . SEgE . il.
Aregma bulbosum . - . : . o ooxxF 102 1568
Triphragmium ulmarize . : ; : ; A b,
Spheeria herbarum . . - - : : s qall ib.
Asterosporium Hoffmanni : N ; . xxu 105 167
Puecinia graminis . 2 2 ; : 3 > 106 ib.
Achlya prolifera . - : . : o X33 10T :XTh
Marasmius oreades . - a : . XxIv 108 183

si ,  Section : : : . i o 1B ib.
Scolopendrinm vulgare . : : : - - e ) G
Ceterach officinarum ; : ; : : IR I ib,
Osmunda regalis . 3 . : . . xxvi 112 199
Ophioglogsum vulgatum . ; . : ; TN ib.

LIST OF ILLUSTRATIONS IN TEXT,

Iron Ladle - . - . : - : ; 7 4
Caspary's Rake. . . . 4 st : 8 ]
Quetschhahn or Spring Tap . : : . ; 36 22

. - o v USRS .
Benning's Washing Apparatus . : 1 : 3 37 26
Envelope for Diatoms, &e . . ; . > : 43 35
Slide for o ik : | : 4 : 44 b,
Diagram representing Diatom . . : i » &b 38
Valves and Hoop of o . ; " - : 48 4]

Digger . - . ' | - ~ ; 114 158



GUIDE TO COLLECTION.

CHAPTER I
OF THE ALGE GENERALLY.

Few stupies afford more instruction, or are attended with
more genuine pleasure, than that of the Alge. And this is
not simply due to the boundless wealth of form which they
exhibit, and which astonishes and delights even those who
have never given their attention to Natural History. Nor
~is it merely on account of the inexhaustible materials

for observation and comparison which they afford to the
botanist. But the main point of interest consists in this,
that it is only by a close investigation of the conditions
of life existing in the Algm, that we are enabled to get a
true insight into the structure and functions of the higher
plants. In fact, it is not too much to say, that vegetable
anatomy and physiology, and the theory of the nature, deve-
lopment, and increase of vegetable cells—depend in n.
slight degree on the close observation of the Algw ; because
in them the separate existence of each cell is so clearly
seen. Whoever, therefore, would cultivate the study of
vegetable anatomy, must first make himself thoroughly
acquainted with this particular family.

Materials for observation are always near at hand, for
Alge abound everywhere ; often, indeed, where the superficial
observer would scarcely expect to find even the smallest
trace. Wherever water collects in large or small quantities,
in a sea or lake, in a river or pond, and equally in the
smallest ditch or puddle, or even on the face of a damp
wall, there Alge thrive, and invite the attention of the

B
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collector. It would be a mistake, therefore, to examme only
the larger masses of water; for frequently the least impor-
tant localities afford the largest supply: indeed, certain
families [for instance the Scytonemacez and Nostochaces)
would be constantly overlooked, if the lowlier spots were
habitually neglected. In the same way a careful survey
of a half-dried pool or puddle will often give the richest
returns.

The filamentous Alge (such as the Confervacee,
Zygnemacee, and Vaucheriw) are generally the first to
strike the attention of the collector, partly on account of
their mode of growth, in large tufted masses, and partly on
account of their bright green colour, so like that of the
Phanerogamia.* It is best, therefore, to make our first ac-
quaintance with these, and through them with the more
minute members of the order—the Diatomacez, Desmi-
diacee, &c., numbers of which are generally to be found
adhering to the entangled tufts of their more gigantic
relations. The rest may be made out by degrees, as the
necessary amount of observation is given to them.

To avoid needless repetitions, we will commence by
offering some suggestions which will be found useful in
collecting these plants. As a general rule, the collector is
strongly advised to give his attention to everything that
can possibly be of the nature of an Alga ; for, without the
microscope, he will often be unable to decide what he has
before him. And if he is sometimes vexed at finding that
he has carried home some worthless object, he is at least as
likely to regret having thrown away from ignorance some-
thing of value,

¥ Many members of the Zygnemaceous family are especially con-
spicuous, when viewed under the microscope or a good lens, on
account of the beautiful manner in which the cell contents are dis-
posed. Instead of forming a simple uniform ground colour, as is
usually the case, the chlorophyll, or green matter, is arranged in
spirals of exquisite pattern. In a few species the serpentine band ix
solitary, but, generally speaking, there are from two to four spirals
interlacing and crossing each other at regular intervals. Figures 1
to 6, Plate 1., will help to illustrate the above remarks.—Ep,
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Green and brown excrescences on wood, slimy masses on
plants, pieces of wood and stone that have lain long under
water, layers of mud of a greenish or rusty brown colour
are things not to be pussed by. Neither let him neglect to
examine such matter as the outflowings from a manufactory,
or walls which have been moistened by the vapour issuing
from a steam engine; for, in situations of this kind, Alge
are often developed, which may otherwise be looked for in
vain except in hot springs. Buf, above all, the Algologist
should never forbear to collect an ohject under the suppo-
sition that he already possesses it. In the first place he
cannot be quite sure of this until he has placed it under
the microscope. Next to that, on the same batch of speci-
nens which have been collected early in the season, most
interesting parasites (as, for instance, Characium and
Hydrocytium) will often be found at a later period.
Lastly, 1t is actually necessary to examine certain species at
different times of the year, if the development and fructi-
fication are to be satisfactorily determined. Let it then be
an axiom with the collector of Alge, to take care to
gather always more, rather than less, than he actually needs.

With regard to the fittest season for collecting water-
weeds it is suflicient to observe, that they are to be
obtained at all periods of the year, not excepting the
winter, many of the Diatomacez showing themselves to
be perfectly indifferent to extreme changes of temperature.
At the same time increase takes place most largely in the
spring. On the other hand the autumn is the best time
for gathering Desmidiacez. In fact, the periods of vege-
tation vary considerably. The species of Ulothrix, for
instance, occur only during the early months of summer,
and then vanish almost entirely. Again it is requisite to
observe, whether Alge are constant in any given spot, or
whether (as is often the case) they appear there for a
time only, and then disappear altogether. Thus I have
noticed Hildenbrandtia rosea, (Edogonium fonticola, and
Batrachospermum moniliforme developing themselves,

B 2
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season after season, in the same situation; while other
species, which were at one time just as abundant, have
entirely vanished, without any apparent reason. Take, for
example, Hydrodictyon utriculatum. It is quite astonish-
ing in what abundance this species will suddenly fill some
pond or ditch, at times almost obstructing the flow of
water, only to disappear again after a while without
leaving a trace behind. So that, if a person is anxious to
gather a large number of specimens (for the sake, say, of
making exchanges), he must be careful to do so while he
has the opportunity, and not leave them to a future period,
under the idea that they will await his convenience; for
he is likely enough in that case to deceive himself, and, on
returning to the piece of water, to find only emptiness,
where, the year before, there was superfluity, It is far
better to secure the requisite number of examples on first
coming across the species; indeed, if necessary, the whole
stock may be taken, as there is little likelihood of extir-
pating any kind of Alga.

What few implements are needed in the collection of
Algz are neither complicated nor expensive. The following
will be found useful : —

1. A small iron or tin ladle, two inches across, fig. 7.

About one-third of the cireum-

Fig. 7. ference on the right hand side

>, 15 provided with a number of

tecth, three lines long, and bent

inwards. A short hollow handle

projects from one side of the

ladle, whereby it may be at-
tached to a walking-stick.

This little instrument serves
to fish out plants which lie be-
yond arm’s length ; and the
teeth may be usefully employed in entangling small species
which occur on the surface of the water, such as Rivularie,
Cylindrospermum, &e.




OF THE ALGXE GENERALLY. 3]

2. A tiny sieve, such as 1s sometimes suspended from
the mouth of a teapot to intercept the minute portions of
the leaves. It must be of very fine wire, and provided
with a handle. Its use is to secure floating masses of
Desmidiacese, Limnochlids, &c.

3. A common iron spoon is convenient for lifting with
care the upper layers of mud, where there is reason to
suspect the presence of Diatomaces and Desmidiacez.

4. Where Characea are likely to be met with, or, indeed,
for dredging purposes generally, Caspary’s rake 1s an

Fig. 8.

admirable instrument, fig. 8. It is made of iron, and is
of the following dimensions:—Length, @, b, ten inches;
width, ¢, d, from the point of one tooth to the opposite
point, three and three-quarter inches; distance between the
points of the teeth ¢, e, three-quarters of an inch. The
handle, f, ¢, terminating in a ring, to which a stout cord
may be attached, is five inches long. The weight of the
instrument must not be less than two or three pounds;
i lighter, it is apt to jump over slight obstacles at the
bottom of the water, and therehy miss the object to be
caught. The length of line, which should be about the
thickness of a finger, must of course be adapted to the
depth of the water. An Alpine lake frequently requires
as much as eighty or ninety feet. For convenience
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of carriage, the teeth of the rake may be enclosed in a
wooden channel (just as a crosscut saw is generally
carried), and the rope tied round and round it. It is a
mistake to fix the rake into a long handle (as is sometimes
done), not solely on account of the difficulty of transport,
but because it can only be used in water of moderate
depth. Moreover, it is by no means easy to fix the in-
strument with sufficient firmness into the wooden handle,
and it is consequently liable to be lost, if it meets with an
obstruction of more than ordinary size.

5. A sufficient quantity of oiled paper, or some similar
material, such as waxed cloth, or india-rubber or gutta-
percha sheeting, in which to fold up the specimens, and
prevent the water from draining out. Several small
parcels can be packed in a larger piece of sheeting, and

these again placed in a bag, to be carried across the
shoulders.

6. A number of small bottles with wide mouths, for
the purpose of holding Diatomaces, and similar minute
specimens. Cork stoppers are to be preferred to glass,
as the latter are apt to get loose and full out from the
constant friction of sandy particles, whose presence it is
impossible to avoid. Besides, glass stoppers make the
bottles both heavier and more expensive, without any
corresponding return. The bottles may be safely carried
in the breastpocket of a coat—that is, for short expeditions,
For longer journeys, and on occasions where many bottles
must be carried, it is best to provide a kind of knapsack,
not too large, in which they may be laid, one against the
other. To prevent shaking or breaking, some paper or
strips of pasteboard may be laid between each bottle.

7. Lastly, it is of the utmost importance to be pro-
vided with a good lens, or a pocket-microscope, so as
to be able to distinguish in a moment, and on the spot,
useless from useful matter.

There is no need to recommend a stout walking-stick
and a pocket-knife, as no sensible botanist would think of
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going on an expedition without being provided with both
the one and the other. The former especially is indis-
pensable to the Algologist, as it forms a ready handle for
his ladle and sieve.

With these few instruments the collector of Alge 1s
prepared for his outdoor work. A tin vasculum, such as
is commonly used in gathering Phanerogamia, need not
be rejected; still it is by no means a necessity, because
the Alge are sufficiently protected by the waterproof paper
or sheeting. Nor are they of the same fragile nature
as the higher plants. Besides, a considerable portion will
be contained in the bottles. At the same time, however
carried, care must of course be taken not to squeeze the
specimens too closely together.

‘As soon as the stock of specimens is brought home, the
first business of the collector will be to place them (each
species by itself, as far as may be) in glasses of water
(which should be, if possible, quite soft), in order to keep
them fresh until he is prepared to examine them. Many
species may be preserved in this way for several days
without spoiling, especially if the water in which they are
placed be in some quantity, and is changed every day.
Others however, the Vaucherie for instance, perish very
quickly, and cannot be preserved for long. These there-
fore must be attended to first. But even when any of
these are completely lost, it is well not to throw them
away until they have been carefully searched for Diato-
mgcex, many of which will survive the decay of the plants
to which they were clinging when first removed from the
water. A small quantity of muriatic acid may be poured
into the glass, as this has a tendency to check putridity,
and then the Diatomacee may be separated at leisure.

If from want of time, distance from home, or any like
cause, the specimens collected cannot be at once prepared,
the best plan is to place them in a bottle, and pour over
them a quantity of gin, which may be procured almost
anywhere. 1t 18 true the alcohol destroys the colour of
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the plants, and turns them yellow or brown; but even
that is to be preferred to losing them altogether. At
the same time the collector should not forget to note the
fact of their having been immersed in alechol, otherwise,
if exchanges are made, strange mistakes may arise as
to the original colour of the specimen.

As may be supposed, plants which have grown in swift]y
flowing streams are more liable to decay after they have
been gathered, than those whose home is the stagnant
pond or marsh, since the conditions of life in the latter are
not so much interfered with by their removal ; indeed, they
will often continue to live and vegetate in a room, provided
attention be paid to the chemical quality of the water in
which they are found.

As this little work is intended for the collector and not
for the systematist, nothing will here be said with regard
to the gemera into which the Algz have been divided.
That portion of their history must be sought for in other
works, though of course in this, as in every other depart-
ment of Natural History, an intimate knowledge of both
genera and species is essential to the student. But, for
convenience sake and to avoid repetitions, we will, in the
following pages, confine our treatment of the subject to
certain heads, corresponding in some degree to the natural
divisions of systematic authors.

[Having given on a preceding page one or two examples
of the lovely patterns which distinguish some of the fila-
mentous Alge, it will not be amiss to insert here some
specimens of the families of Diatomacez and Desmidiacez.
The figures will assist the young student in discriminating
the members of these minute, but important, divisions of
the vegetable kingdom ; they will also help to point out to
him what wonderful treasures lie within his grasp, ready to
be seized as soon as his eye and hand are sufficietly
educated to make them his own. In the accompanying
Plates (11, ir. 1v. v.) the Diatomace® are represented by
figures 9 to 14, the Desmidiace by figs. 15 to 28.—Eb. ]
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CHAPTER IL
OF THE DIATOMACEE.

Tuese TiNY MEMBERS of the great vegetable kingdom are
generally the first to engage the attention of the collector,
for their distribution is almost boundless. I suppose there
is scarcely a single piece of water anywhere which does
not contain at least some individuals of the commoner
species. They are to be found alike in the lake that
crowns the mountain-top, and the swamps and peat-beds
which fill the lowest valley ; in the water-course employed
to irrigate the meadows; in the broad ocean and the
shallow puddle left by the overflowing of a ditch, The
brackish water, where the tidal river meets the sea; salt-
works and salt-pits; even inland lakes, which have a trace
of salt in them — each affords a rich variety of characteristic
Diatomacewm, varying according to the chemical quality of
the water.* They are to be frequently found also on rocks
and masses of stone, damp from overhanging trees, or from
the constant trickling of water. There they nestle among
the tufts of moss, or the layers of Oscillatorie; or, in
company with other minute Algw, form a slimy mass of a
brown or olive green colour on the face of the bare rock.
Never let the collector pass by a spot of this description
without giving it a close examination. He will be often
rewarded with some of the rarest and most lovely species.

* It is quite astonishing what a slight infusion of salt suffices to
fix the character of the Diatomacex. For example’s sake I may
mention a lake in Hungary, and some pieces of water in Southern
Moravia, which contain an inappreciable quantity of salt, neverthe-
less the Diatomaceous forms answer exactly to those usually found
1n brackish water.—J. N,
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In any case he is tolerably sure to come across good speci-
mens of other Cryptogamic orders.

The fact that the separate valves of the Diatomaces are
protected by an almost indestructible coating of silica,
allows of their being recognised years after the organism
itself has ceased to exist, as may be seen in almost any
dried-up pocl. Nay, countless ages may pass away, and
still the valves, on being brought to the light of day, will
exhibit their delicate markings as clearly as though the
hand of the Creator had sculptured them but yester-
day. Numerous deposits of these peculiar Alg= are to be
found in different parts of the world. It is sufficient to
mention San Fiore in Tuscany, Franzenbad in Bohemia,
and Berlin, as well-known examples. This resnarkable
Juality of endurance naturally leads us to look for traces
of their presence in localities where we should not usually
search for the Alge. Guano, for instance, is rich in
beautiful forms. Dwellers by the seaside may furnish
themselves with numerous species, which vegetate in the
unknown depths of the ocean, by a microscopic examina-
tion. of the contents of the stomachs of fishes, mollusks,
and meduse : a task not much to the taste perhaps of the
beginner, but one which we would recommend him to
undertake boldly, as he is sure t meet with a rich
return.

So minute are the Diatomaces, that, with few excep-
tions, individuals escape the eye of the collector altogether,
save when armed with a microscope or powerful lens,
Still he should never hesitate to carry off a supply of what
may, at first sight, appear to be worthless matter. For
oftentimes he will find examples of most interesting species
in gatherings which, to the naked eye, seem entirely desti-
tute of vegetation, and, for the sake of these, he must be
content to draw a few blanks in the vegetable lottery.

It is rare, indeed, to find Diatomace® in any quantity
free from admixture with other members of the Algz, and
uncontiminated by mud and sandy particles. Generally















































































































































































































































































































































































































































































































































































































