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X PREFACE.

indicating putrefaction. Farther observation may, neverthe-
less, prove them to be of deeper sanitary significance, and
even now, though there is no good evidence of their hurtful
action, no one would hesitate to condemn a water containing
Bacteria or fungi, or swarming with the lower forms of life.
At any rate, whatever may be the conclusions hereafter arrived
at, as to the sanitary import of the innwmerable suspended
matters, 1t cannot be doubted that Medical Officers of Health
should be able to state what they are. This must be done
chiefly by the microscope ; but, as it is often difficult for those
who are unacquainted with Natural History, even with a
voluminous work of reference in their hands, tﬁ determine the
nature of the various objects that may present themselves, the
design of the following synopsis is to furnish a number of
figures of those objects, with such a commentary as may
enable them to be identified. No attempt has been made to
link particular forms with speecial effects; it is doubtful,
indeed, if this be possible at present, beyond a limited extent,
being rather a point for the inquiry of future times, which

this little work can merely purport to aid.

The Tables and figures may also prove useful to young
naturalists, who are beginning to investigate the world of
waters, that wonderful world, in a single drop of which we
may behold varieties of form, almost as numerous as those
upon the surface of the great globe itself. Many books have
been published with a similar object in view; but one more
may find a place, to facilitate the study of a very interesting

department of Natural Science.
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VEGETABLE PRODUCTS.
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VEGETABLE PRODUCTS.













P11V,

ANIMAL PRODUCTS.
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PLATE IV.

Animal Products.

1. («) Ventral hooklet of Nais (a fresh-water annelid) ; (b)
liberated ova of the same, often visible when the body of the
parent has broken down so as to be indistinguishable.

9. Spiny spicula of Spongilla lacustris, () straight ; (b)
curved.

3. Spicula of Spongilla fluviatilis, («) birotulate () simple.
4, Part of the leg of a Cockroach,
5. Fore leg of Male Dytiscus.

6. Hind leg of Gyrinus natator.

=1

Foot of a Spider.
§. Tail of Cyclops quadricornis (male).
9. Right superior antenna of the same.
10. Inferior :111.1:1311113. of Daphnia pulex.
11. Cast skin of Macrobiotus (Tardigrada).
12. Head and trophi of Gnat (Culex).
13. Portion of the Polypidum of Plumatella (Polyzoa).

14. Ege of Cristatella Mucedo,

* The corresponding spicules of the Bombay Taunk Sponge, Spongilla Meyeni,
form very good objects for the microscope.










ANIMAL PRODUCTS.
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34 TYPES OF FRESH WATER DIATOMACEE.
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RHIZOPODA.
RADIOLARIA,
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CILIATA ffone?) SYMMETRICAL FORMS.

SCOLECIDA. TURBELLARIA.
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2 INTRODUCTION,

delicate chemical operations, so all our apparatus for microscopy
should be microscopically clean, so to speak.

In relation to the apparatus just mentioned, some few
remarks may be of use to the beginner,

As it is only in the mode of collecting the objects for
observation that any essential difference exists in the method
of examination applicable to air and water, the reader is
referred to the Appendix for the means to be employed in the
case of air.

Collecting botiles for water——When a sample of water is
received for chemical analysis, it is usual to reserve a portion,
with the sediment at the bottom of the bottle, for microscopical
examination. It will therefore be seen how necessary it is
that bottles in which samples are conveyed should he perfectly
clean in the first instance, and in every other particular suitable
for the purpose. In the laboratory of the Army Medical
School, where a large amount of water analysis is continually
carried on, it has been decided not to examine any samples sent
in ordinary wine bottles or stone jars closed with corks and
sealing-wax, corn-cobs, or other adventitious materials, with
which there must always be some fallacy associated. Clear
olass-stoppered Winchester quarts, so called, which are cheap
enough, are therefore recommended for this purpose, and
commonly used, with others of a larger size if available.

Tall glass vessels for the deposit of suspended matters.—Though
a litre or half-litre measure glass would answer very well,
there can be no doubt that a special vessel closed with a glass
stopper would be more suitable for this purpose. The mouth
of the *essel, however, should be sufficiently large to admit of
its being easily and thoroughly cleaned before use.

Moderately tall conical glasses for the further concentration of
sediment—Such glasses as are used for the collection of urinary
deposits will answer this purpose, but the interior of the

e Ll
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4 - INTRODUCTION,

further than to say that for rough materials it will be more
convenient to use thick covers that may be easily cleaned
without breaking them ; while for finer materials, and especially
for immersion purposes, they should be proportionately thin.

Mode of Collecting Sediments and Placing them under the Miero-
seope—Microscopical Powers— Immersion-lenses.

When water is very turbid, from an obviously impure souree,
it is easy enough to obtain a sufficient amount of sedimentary
matter for microscopical examination, and a just estimate of
the unfitness of such water for drinking purposes may be thus
readily formed. But it more frequently happens that the
deposit, even after long standing, is but slight, and when this
is the case, we must have recourse to special means, by which
the whole, or a large amount of the matters in suspension, may
be concentrated, or collected together, within a small compass.
In the first place, one of the tall glass vessels above described
should be filled with the water to be examined, and a cireular
disc of glass, resting on a horizontal loop at the end of a long
aluminium wire lowered to the bottom, when the whole
arrangement, lightly covered, must be set aside for twenty-four
or forty-eight hours, as the case may be.

At the end of the specified time, the water should. be
siphoned off with a piece of india-rubber tubing, so as to leave
only a thin stratum of the liquid over the glass dise. This
should now be carefully raised and laid upon blotting-paper
to dry its under surface and remove the surplus moisture,
when it may be at once transferred to the microscope, with a
large piece of covering glass so placed upon it as to exclude all
air-bubbles. An ordinary watch-glass may in some cases be
substituted for the disc alluded to, with advantage, as being

less likely to permit the loss of sediment by overflow, which is







6 INTRODUCTION.,

decomposing spray of pond-weed, are shown in Plate VI, as
seen with a sixteenth of an inch immersion-lens. The first of
these forms, at least, would seem to exhibit an alliance with
the Palmellacee, while others, which are very readily confounded
with them, show a marked affinity to the Oscillatorians (see
further remarks on this subject under the head of Dacteriacer).
It will be apparent, from the foregoing observations, that the
sediments of comparatively clear water require the very highest
microscopical powers for their investigation, and the employ-
ment of immersion-lenses if available.

Filamentous Algw, as narrow as true bacteria, may be thus
frequently brought into view, as well as the delicate flagellze,
or locomotive organs of monads, whose bodies alone would be
scarcely visible with lower powers. It is also important to
mention that, by these means, even in the absence of ordinary
amebe, particles of protoplasm of bacterium size, exhibiting
amoehiform movements, are often discernible.  Lastly, very
finely-divided mineral matter in suspension, giving rise to
milkiness or haze, can only e studied with immersion-lenses,
though certain cases may occur in which no objective cause of
this condition can be detected microscopically.

Mineral matters of various hues in the soil, through or
over which water percolates or flows, are the more usual
causes of discoloration and turbidity. Peroxide of iron, in
particular, may be mentioned as the source of the brown
cloudy appearance of water from the blue clay, as also,
frequently, of the brown colour of pools in bog-lands, though
this more usually arises from organic matter passing into
decay. In the coarser sediment under such circumstances, the
microscopic forms of animal and vegetable life are likely to be
abundant (viz, Rotifera, Infusoria, Rhizopods, Oscillatorians,
Nostoes, Desmids and Diatoms). In ferruginous bog-water
also the twin-spiral filaments of Didymoheliz, invested with a
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SECTION 1.
MINERAL, MATTERS, (Plate 1.)

MINERAL matters in suspension in water often give a turbidity
of a colour and character indicative of their nature. When
the particles are large, they will descend more rapidly ; but
when very subtle or minutely divided, the suspension being
more complete, a longer time will be required for their sub-
sidence. Looking down through a considerable depth of the
water, with the glass vessel containing it resting on a white
ground, will afford some preparatory information ; especially
when compared with a stratum of pure water in a second
vessel observed in a similar way. °

Haziness, or peculiarity of colour, may be thus detected,
which would be quite inappreciable in a thin layer. With a
long glass tube, a stratum of two or more feet might be obtained ;
a method also valuable in observing the effect of reagents or
tests in water. In the light of preparatory information, it
may be stated, moreover, that sandy particles or clay in sus-
pension give a yellowish-white turbidity ; and on boiling the
water, as Professor Parkes observes, “ sand, chalk and heavy
particles of the kind will be deposited” If it be a chalk
water, the calcium carbonate will carry down suspended
sewage or vegetable matter, effecting a change of colour.
Under such circumstances, the sense of smell may afford con-
firmatory evidence,

Silicious particles, as of flint or sand, are usually angular;
and though often much rounded by rolling and attrition, a
vitreous-looking fracture will be observable in many of them,

e —







SECTION II.
DEAD, 0rR DECAYING ORGANIC MATTER.

AXNY of the forms described in the succeeding section, as living
plants and animals, may be found in the sediment of drinking
water, either whole or fragmentary, in a dead and more or less
decayed state. Their recognition will, in many cases, be difficult,
in consequence of the accumulation of débris of different kinds
about them, as well as their own altered condition ; but when
the more unyielding structures remain intact, a little practice,
with the help of fisures, will enable the observer to determine
them with sufficient accuracy for all practical purposes.

A—Dead Vegetable Matter. (Plates II. & II1.)

When the higher plants die down, those of a more humble
kind seem to flourish with greater vigour, so that however
shapeless the decaying masses may be, minute Oscillaforians,
Bacteria, and their allies will usually be found in their vicinity.
The breaking down of vegetable cells is of course attended with
the discharge of the contained sap, endochrome, &c.; and these
will soon assume an amorphous, or irregular granular appearance,

in which the original green colour is here and there very evident.
Its further change, however, is usually into an olivaceous, or
yellowish-brown tint. In some instances, the albuminous
inner coat of the vegetable cells, known as the primordial
utricle, is seen much contracted within the cellulose coat,
passing into an indigo-purple tint in a more advanced stage of
decay., With a little care the collapsed and crumpled cell-walls







12 ORGANIC MATERIALS,

proper to fresh water may embrace the bodies or exuvie of
terrestrial insects, house-flies and others, often overgrown with
Achlya® and numerous other matters, such as are represented
in Plate V., to which the following references will apply :—
1. Fibres of silk; 2. Wool; 8. Human hair; 4. Hair of rabbit
—a. the shaft, and b. the extremity—>5. Epithelium from the
mouth or mucous surfaces; 6. Ditto from the eutaneous sur-
face; 7. Striped muscular fibre; 8, A feather; 9. Portions of
the same more highly magnified; 10. Scales of Lepidoptera.
The scales of moths and butterflies are usually flat, with fine
longitudinal fluting and a serrated extremity. Hairs, properly
so-called, have commonly a soft central axis of cells, often
absorbed so as to form, a medullary cavity. Wool, on the

other hand, is much smaller than hair, as a rule ; more compact

in the centre, while the superficial imbrication of the com-
ponent cells is more open and clearly marked. Nucleated
epithelial scales are broad and flat, and much more easily
recognized than the non-nucleated, and much smaller epithelinm
from the skin. The nucleus is oval, highly refringent, and it
1s usunally surrounded with minute scattered points spreading
towards the margin of the scale. They resist maceration for
a considerable time, and thus frequently percolate with other
impurities, from latrines into wells culpably sunk in the imme-
diate meighbourhood. It may not be out of place here to call
the attention of the observer to the possible presence of the
ova of Entozoa in the water under examination. All spherical
and ovoid bodies with albuminous-looking and segmented con-
tents should be looked upon with suspicion, until their real
nature 1s determined ; accurate measurements of them should
be taken, and drawings, if possible, for future recognition.
(See Plate XXIII. Figs. 10-14.)

* A colourless parasite, more like a fungus than a siphonaceous plant, which it is
supposed to be, on anccount of its flagellate zoospores, (Plate IX, Fig. §.)







14 MOVEMENT OF PLANTS AND ANIMALS,

as far as we know, not a single genuine protozoon has yet been
classed by the botanist in his domain ; while our greatest diffi-
culty at the present time is to eliminate the protophyta from
the realm of zoology. It will be scarcely doubted that the
numerous species of Difilugia Arcelle and Euglypha, for example,
are veritable animals ; but the equally numerous naked dmebe
are so wonderfully imitated both in appearance and movement
by truly vegetable Amaehoids, that falling into error in relation
to them might be very excusable.

The following kinds of movement may be noticed and com-
pared in the two kingdoms :—

Protoplyla, Protozoa,
_ (Without special organs . . ., . Bacmivs &e. . . . . GREGARINA.
E By psendopodin . Amemboids of VoLvox . Ammpa.
g T'v{?;,:n”nﬂﬂ::i“! I Byeilia ., , , . Sporesof VAUCHERIA | Panamecivn,
= 1By flagella . ., . EvGLENAs,&c. . , ; , Nocrmwuoa

The pliant Vibrio and the rigid Diafom exhibit the pheno-
menon of spontaneous movement, connected probably with the
play of the same, or similar nutritive processes, developing
dialytic currents which are on this account quite invisible,
while they operate as a moving cause or movable bodies, In
this way the diatom moves without change of form, and shall
we say that by the same law the extensile plasma of Amaba
and Amceboid alike is drawn out into Pseudopodia, with the
semblance of active and even voluntary motion ?

Above the lowest grades of plants and animals, or such as
are notified in the above table, no difficulty can arise in assign-
ing to every form its true position ; and when the Fagellata, as
a whole, are placed with the Profophyla, as in the following
arrangement, nearly all the uncertainty and misunderstanding
at present existing will be at once removed,

e e sia
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16 CLASSIFICATION OF THE AQUATIC ALGAE.

ORDER I.—Rop-LIKE OoR FILAMENTOUS ALGA.

Grovr L—Filaments without articulation, free or embedded in
a gelatinous frond ; Spores simple, minute.

Digtinetive Characters, Fumilies,
(a) Without distinet segmenta-y Microscopieally minute,pune-
tion of the endochrome; tiform, elongated, -like
exhibiting wvery active or filamentous, straight or
movements. epiral, . . .'. ., . . BACTERTACERE

(8) With regular Eﬂgm&lltﬂﬁnnlstmight salifary or in bun-

dles, or more or less curved
in a gelatinous stratum. . OsCILLATORIACEZ.

of the endochrome, exhi-
biting spontaneous move-
ments,

Grove IT—Filaments distinetly articulated ; Spores simple or
Jagellate.

Distinctive Characlers, Fuamilies,
Simple or forked and con-

(a) Moniliform, cleavage some- [ :nrtaﬂ in'a gelatinous stra-
times longitudinal, Rl S b e Be = e e R IRTOOHA R,
With rich and ornamental en-
dochrome . . . . . . ZYGHNEMACERE.
Cells cleaving in the middle
(B) Terete Trunks&branches [ withont persistent vings . CONFERVACEA.
an | | of mearly equald Cleavage at the upper or dis-
il Bign, tal end of special cells, with
= gﬂ' persistent ringas . . . . EDOGONIACE®R,
trans- B?}:'cm’]s :’::rl]]ﬁrl Branching alternately . . . CHETOPHORACEE.
VeS8, a1l the Wnnks, L p.., ches whorled, plain or

ends acuminate-

Iy produced. J moniliform. . . . . . BATHACHOSPERMACEZL

Grove IIL.—Filaments tubular, continuous, only sparsely
branched ; Spores ciliated.

BIPHONACEE,

ORDER II.—CELLEFORM ALGAE.

Grour T.—Component cells flagellate (equivalent to the Flagellate
of authors).

Digtinctive Charueters, Families,
(a) Integument not distinguishable from the body substance MoNADACEZE.
() Integument not only distinet but striated and contractile EUGLENACERE.
(c) Integument more or less rigid and non.contractile . . THECAMONADACEE.
(@) Cell sheathed in a bipartite carapace, with an inter-
vening ciliated sulens. . . . . . . . . . . PERIDINIACEE.

(¢) Outer envelopo urceolate, cells separate or definitely
nggregated . . . . . » DINORRYONACEZE.

(/) Outer envelope wanting; cells united by their base . . ANTHOPHYSACEE.

(7) Outer envelope gelatinons: cells separate ov definitel y
unibed . 4+ ¢« ¢ < v s @ + s & = o+ VOLVOGACRE,

s
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18 BACTERIACEZE, TABLE OF COHN.

Vibio, Spirillum, and Spirecheta, might be added in further
elucidation of the table. In the passive state, Vibrio is nearly
straight, slightly flexuous, or obscurely spiral, while Spirillumn
and Spirocheta are perfectly spiral ; but when in motion Vibrio
exhibits only a progressive lateral flexure or undulation, while
Spirillum, though rigid, in itself progresses hy rotation on its
long axis, just as a corkscrew enters a cork, and lastly, Spirocheta
combines lateral flexure with rotation.

Clathrocystis wruginosa is a plant of doubtful position, con-
sisting primarily of green cells embedded in a solid gelatinous
matrix or frond, but after a while, by rapid development of the
cells, the interior becomes hollow ; finally, after the separation
of certain bud-like projections, a fenestrated body remains.
Cohn has lately placed it with Bacteria, near Clathrocystis roseo-
persicina, a plant which forms purplish-red films on decaying
algee along the American coast, but which in Europe is also
found in fresh water. In Germany, where it is known as the
“ Wasserbliithe,” it has been destructive to fish, but there is no
record of its having any injurious effect upon the human system
(Farlow).

DBacteria (Cohn.) (See Flate VI.)

GENUS AND SPECIES.

A, DPHEROBACTEBIA . ; . &+ & a0 & v o owe Micrococons,
(Minute jostling ?ymngeuuus (e} crepusculum {Ehr}
spherules). (Ferment producing. ) candidus (Cohn)

(e} ures (Cohn)
The ferment of am-
moniaeal  putres-

COneca,
Chromogenots. (e} pwr.hgmsua (Ebr.
(Colour producing, ) The blood stain r)n
bread.
" Iutens (Schrester)

aurantincus (Sech.)
chlorinug (|S-|:]J. i}
eyanis (Sch }h
violaceus (Sch. )

1]
Lt

¥

athogenons. (4) 'mcnmm (31:-1:.1?J
{Discase producing. ) diphthericus (Dartnel )
septicus (Klebs)
bombyeis (Béchamp)

el e







20 BACTERIACE/E—OSCILLATORIACEE,

Further, when the matrix breaks down, and the separate
little Bacteria detach themselves from it, they often commence
those active movements which are in some intimate way con-
nected with their nutrition. Even many Diafomacee which
are normally fixed to, or included in, a gelatinous frond, are
motionless until they have become free from it, when the
movements they exhibit are known to bear a certain relation
to the shape of the frustule, being rectilinear, when the latter
is narrow, as in Nawviculg, but more irregular when it is of a
different form. The subsequent history of Bucteriz has been
variously represented by authors. The carbon of the higher

aquatic plant is derived from the carbonie acid present in the

water, or liberated by the decomposition of carbonates, while

that of the molecular and more filamentous Algwe (Micrococeus,

Lacterivm, &e.), is usually derived from the vegetable acids that
may be in combination with a base, as for example, the T of
Tartrate of Ammonia.

Dr. Cohn’s researches go to show, that not only will Bacteria
flourish in solutions of the salt just mentioned, or in the
absence of organic matter, but that even in this case the
genuine putrefactive odour is evolved. Indeed, it may be said
that the putrefaction of animal and vegetable matter cannot
take place without Baeferie, while simple decay is more es-
pecially associated with fungous life.

Famiwy ITL—0Oscillatoriacew. (Plate VIIL)

These very simple plants consist of cylindrical or tapering
filaments, with or without a gelatinous investment, and having
faint or rich bluish-green, or purple-coloured contents, or en-
dochrome, in which, as the filaments elongate, a transverse
segmentation takes place, giving rise to the deceptive appear-
ance of true articulation or cells in linear series. The filaments

T S







BN RELATIONSHIPS OF OSCILLATORIACEX,

referable to the genus Microcooous, are but segments of the
more minute filamentary species or varieties, as the case may
be; for, even if their cylindrical form is mnot demonstrable
to the eye, their peculiar refractive properties will enable us
to link them with the less equivocal fragments always to be
found in the same vicinity.

In the punctiform, fragmentary, on filamentous plants of
smaller size than the admitted Oscillatorians, it would be
impossible to distinguish a primordial utricle and a ecellulose
coat, and of course, also difficult to detefmine the Precise
nature of the segmentation should such really take place. In
the Oscillatoriee, however, the endochrome alone is supposed to
suffer cleavage, while the primordial utricle and the cellulose

. tube take no part in the process, being only capable of simple

growth and extension. In the Confervacees and the other
filanientous Alge, on the contrary, both the primordial utricle
and the endochrome are engaged in the segmentation of the
filament within the celluloge coal, to which, nevertheless, the
transverse septa and new internal layers ave added.

In a very interesting paper published in the Quarterly
Journal of Microscopical Science, vol i 1861, Dr. B, Hicks,
F.R.S., describes a lateral expansion by cleavage in Zyngbya
muralis, thus showing it to be dimorphous, and allusion is
made to the extremely small size of its gonidia, The plant
In question, though confounded by some with the genuine
Conferve, is now generally admitted to be an ally of the
Oscillatorians, and as such at least one of its modes of develop-
ment or transitional phases presents a suggestive bearing upon
all the members of this family, and thereby, it may be fairly
presumed, upon Bueteria in general,

We thus perceive how slender ave the grounds upon which
we can assume almost any palmellaceous plant, for example, to
be a distinct entity, and in this remark may be included some
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24 FARLOW ON THE NOSTOCHACE®, ETC,

characters of the frond afford the readiest means of distinguish-
ing the three more important genera, thus—

Frond elongated, curved, linear or spiral ; filaments single . Moxonsra,

»n  expanded, globular or irregular; - numerous NosToo,
» formless, often a floating film ; @ 0 TricHoRMUS.

Besides simple multiplication by fission (which is some-
times longitudinal as well as transverse, reminding one of
Lyngbye in this respect), the Nostochacew afford indications of
the existence of a true reproductive system, in the presence of
certain vesicular cells (supposed to be spermatic ?) amongst the
ordinary ones; which latter are, moreover, here and there
further developed into sporangial cells, producing true spores
from which new filaments arise. This process appears to
have been distinetly observed by Thuret in Nostoc verrucosum,

In reference, more particularly, to the Oscillatoriaceee and
Nostochacew, Dr. Farlow, Assistant Professor of Botany in the
Harvard University, has published some very interesting
remarks in the Bulletin of the Bussey Institution, Jan. 1877
Having failed to obtain any precise information as to the
cause of a cucumber taste often noticed in the Boston water
supply at the fall of the year, he speaks of odours as affording
more definite indications. Of these, three kinds are especially
mentioned—viz, 1. “An indeseribably suffocating odour, as in
the case of several Lymngbyew and Oscillatorie. 2. « A sulphurous
odour” given off by species of Beggiaton. 8. “A still more
disagreeable odour,” resembling that of a “pig-pen or very
strong horse-dung,” arising from species of Nostoe in a decaying

state.  “The chemical nature of the stifling odour is not
known,” nor is it peculiar to nostocs or even to fresh-water
plants. “It is marked in several marine plants, as Lolysiphonia
Jastigiata, which forms blackish tufts on the larger rock weed.”

“The Alge which exhale sulphurous odours belong to the
genus Beggiatoa, which resembles Oseillatoriee, in consisting of
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26 CLASSIFICATION OF ZYGNEMACEZL,

Anabeena by microscopical observation. Details of this descrip-
tion ave just what we want, to afford us reliable data for hygienic
deduction and consequent good counsel,

Faviny IV.—Zygnemacec. (Plate IX.)

Plants consisting of cylindrical articulated flaments with
green contents, usually disposed in elegant patterns. Repro-
duction is effected by the phenomenon of eonjugation, the
whole contents of each pair of united cells being converted
into a spore. The particulars of the manner in which this
process takes place will be seen in the definitions of the
following genera :—

Classification of the Zygnemacee.

Distinguishing Characters. Genera,
Endochrome spiral. (1.) SPIROGYRA.

Spores formed in

one of the parent T Endochrome in two

[By transverse round or smllute}{ﬂ.} ZYGNEMA.

tubes between | CH& InRERE:

the neighbonr- Endochrome in two

ing cells of | o : round or stellate »(3.) ZyGoGoNTUM.

different fila- LTI:JTEHCLL::;.I;EI&!:;- ILABHOE . 0 s -y s

ments L Hpores ronnded, en- i
tubes. [ iy Tl }(4.) MESOCARPUS,

Spores square or .
cruciate, - endo- »(3.) STAUROCARPUS.
chrome diffused .

Conjugating.
—

Spores formed in
one of the parent

By an ELJ."EHIHD{'

tube between Spores ovoid, endo-

. : cells. : St }:t‘-, HEYNCcHONEMA,
l ﬂﬁ”ﬁf Iﬂ;?u"ﬁﬁ; Spores formed in | CBrome spiral . :I
the conuecting | ;
Sa A niEnt S e ]}z‘é:ﬁhmn‘“ ‘M'} (7.) PLEUROCARPUS.

The Zygnemaceere are found in rivers and running waters, In India, amongst the
Himalayus, they reach a height of 15,000 feot.

Faymy V.—Confervaces.  (Plate X.)

Plants composed of cylindrical cells forming articulated
filaments, simple or branched, with a very delicate gelatinous
coat. The cell contents are usually green, rarely brown or

!







28 CHETOPHORACEE,

of cilia, and sporangial cells develop large resting spores; while
antheridial structures are present either on the ordinary fila-
ments, or on dwarf parasitic plants. The filaments grow by a
rather peculiar process, commencing with eircumeissile division
of the cellulose coat of the interstitial cells, which thus permits
of the growth or extensions of the primordial utricle, or under-
coat, and the formation of a new septum. A cementing band
of cellulose repairs the gap between the divided borders of the
parent cell, leaving an annular impression to record the fact,
and the repetition of the process produces a repetition of the
rings, which always characterize * even fragments of these
plants,

The two genera are easily distinguished, the filaments of
(Hdogonium (¢) being simple, and those of Bulbochate (d)
branched, and bearing bristle-cells with a bulbous base,

The species of Fdogonium abound in fresh water under
almost all conditions, in lakes, ponds, pools, ditches, streams,
and in tanks and cisterns. Bulbochate setrgera (d), apparently
the only reliable species of the genus, grows luxuriantly upon
other fresh-water plants.

Faviwy  VIL.—Chatophoraces. (Plate X.)

These are very beautiful, branched and articulated plants
enveloped in gelatinous matter, and made up of cells in single
series. Some are free, with a straight central axis; while
others are fixed with depressed radiating branches, or forming
a discoidal frond. The tapering extremities of the branches,
In some instances, are quite bristle-like, affording one of the
distinetive characters of the family. Bristles of an inarticulate
kind, however, arise from the articulations in certain genera.
Finally, spores and four-ciliated zoospores are formed from the
contents of the cells.
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30 VAUCHERIA AND ACHLYA.

FAMILY IX.—Siphonace, (Plate IX))

The tubular, simple, or branched frond of the Siphonacea
are composed of a continuous extension of cellulose lined with
green endochrome granules, and the reproductive elements are
formed within special outgrowths of the tubular membrane,

Excluding such members of the family as are purely marine,
only two fresh-water genera are worthy of notice here—viz,,
Vaucheria and Achlya (Saprolegnia, Kiitzing).

Vaucheria (1 to 4). Most of the species of this genus are
inhabitants of fresh water, though they are also to be found in
moist, or even in merely damp, localities, as in the clay of
flower-pots intermixed with moss. They are frequently to be
seen on the borders of roadside streamlets, with their branched
tubular filaments almost felted together in fine, silky green
tufts. The little granules of chlorophyle in the interior of the
filaments are for the most part applied to the walls, embedded
in a colourless protoplasm. Zoospores are formed in the club-
shaped ends of the filaments. Unger ohserved that these
bodies usually made their escape about eight o’clock A, at
which time the process may be observed in healthy plants,
cultivated in fresh water. A true sexual mode of repro-
duction also exists in Vr:mi.::ﬁm*iu, and the spores are richly
ciliated. Of the numerous species of this genus that have
been described, it would appear that only two or three are
reliable.

Achlya prolifera is a small eolourless plant, consisting of clavate
erect tubular filaments springing from a mycelium-like minutely
ramified base, closely applied to the bodies of dead flies in
water, fish and frogs, upon which they grow parasitically. It
was originally supposed to be the common fly fungus, or an
aquatic form of Bofrytis Bassiana, but more recent researches,
rewarded by the discovery of ciliated zoospores, and a perfect







32 CELL/EFORM ALGAE, MONADACEZ.

tabular or tubular frondose extensions, chiefly marine, but in
some few instances oceurring in brackish or fresh water.

The long tubular fronds of Enteromorpha intestinalis are
sometimes found in fresh-water ditches, but more usually in
brackish or salt water,

ORDER II.—CELLEFORM ALGE,

GROUP I.—Flagellate Forms, or Flogellata,

Faviwy I.—Monadaces.  (Plate XI.)

Lhistinguisking Characters, Fensrd.
, [ General form, and beak ronnded . (1) Moxas.
:E ;ﬂ Beak turned to one side . . . ., (2.) PLEUROMONAS.
E - =t E Beak abruptly truneated . . . . (5.) CrATHOMONAS,
& lrgﬁ EE = \Beak produced flagellum at its base  (4.) CHILoMONAS.
g véé i Mobile at the extremity . . . . . . (5) CreuoIva
_;& e With cilia also (Parasitic) . . . . . . . . (6) TRICHOMONAS.
gq ¥ fSimﬂar, atthe curvedangles . . . . . . . (7.) TREFOMONAS,
ko E_% One on each sideinfront . . . . . . , . (8) AMPHIMONAS,
g ;E EE One posterior . . . . . . . . . . . . [9.) CERcoMONAS,
_?ﬂ,i, Onetrailing . . . . . . . . . .. ., (10.) HETERAMITA
\ With six filaments, four in front and two behind . . (11.) Hexasira.

Halitat, &e—The Monads, so called, are especially found
in decaying organic infusions animal and vegetable, in or
beneath the pellicle or scum, usually forming on the surface
under such conditions. Zhepomonas, Amphimonas and Hewa-
male are to be seen in marsh-water undergoing change.
Cercomonas infestinalis has heen detected in the dejections of
typhoid and cholera, and ZTrichomonas wvaginalis in vaginal
mucus. 7. limacis is found in the intestine of Limas agrestis, a
common slug.
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o4 THECAMONADACE/E HABITAT, ETC,

tails, a resemblance which is much heightened by the position
of the eye spot.

It is common, like Glenodinium, of which it is a further
stage of development in standing pools and shallow waters;
and when we are told that it is itself but one phase of Profo-
coecus, whose zoospores constitute the so-called genus Chlamido-
monas (the green matter of Priestly), and that other genera
rightly or otherwise are referable to the same source, whatever
that may be, we see how artificial and uncertain all attempts
at a matural classification of these forms must be in the
present state of our knowledge, For hygienic purposes,
however, the recognition of each in the abstract will suffice
with the knowledge of its habitat to enable us to form a
judgment of the medium in which it lives, or more practically
the properties of the water in which it is detected. Zygoselmis
is at once distinguished from Polyselmis by the absence of colour
and having only two flagella in continual movement. Poly-
selmds is supposed o be merely the zoospore of an Algz,

Faminy IIT.— Thecamonadacee. (Plate X1)

Distinguiziiing Characlers. {7 &P,
r Form, globu- f Hardencasing . (1.) TRACHELOMOXNAS,
lar, integn-

1 0 . .
With ono fla- | ment. Ilfemhmnnus « (1) CRYPTOMONAS.

Tntegnment gellum, qu]wp‘d[J.l‘.lrle—{\"i."‘iﬂl atail . . (8.) PHACUS

distinet, hard- sed folin- : :
or fibrous. { CROUS, Without a tail. (4.) CRUMENULA.

With two flagella, one trailing . . . . . . (&) ANISONEMA.

Habitat, de—1The integument of Trachelomonas is hard and
even brittle; indeed the genus should probably be rather
classed with Chetoglena and Clhetotyphle than with Phacus, &c,
By transmitted light in 7. volvocing a red ring is seen to sur-
round the cell contents. Phacus and Crumenule differ from
Euglena and Amblyophis in having a rigid integument, and it
may be mentioned to aid the memory that Phacus and Euglena
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36 DINOBRYACEE—ANTHOPHYSACER.

L. cinctum is an aquatic form, hut said never to be present in
decomposing water, from which circumstance one would say
that its oceurrence would not augur badly,

Faviny V.—Dinobryacew, (Plate XII.)

Dristingeishing Charecters, (Femera.
Cells solitary, Bessile. . . . . . . . (1) Errryxis,
With urcoolate In close series simple, or
outer envelope. sparsely brauched . . . (2.) DiNosrYOX,

Gﬂﬂf“i;'lﬁuci?l-l On distinct foot-stalks . . (3.) Styrosriox.

Grouped together at the
summit of a single stem .  (4.) Pycxosryox.

Hulitat, &e.—Epipyais always wants the eye spot and often
the flagellum, while hoth eye spot and flagellum are persistent
in Dinobryon. To these two genera M. de Fromentel has
added two others—viz., Stylobryon and Pyenobryon, but nothing
is mentioned as to their habitat. The better-known genera
are aquatic, and generally to be found with other alge in a
living state.

Fayiwy VI—Anthophysacee. (Plate XIL.)

In communities

In gpherical ¢ Fixed at the extremities of a
clusters, branchedaxis . . ., . (l.) ANTHOPHYSA,

withouta | united
COTNINGN inferiorly. | Swimming freely . . . . (2.) OVELLA.
cnvelope. [

United by theirsides . . . . . . . . |(8) TETRABRENA

Habitat, &.—M. de Fromentel includes this and the former
family in his Polvocina, which it is perfectly allowable to sub-
divide even for the convenience of description. The branched
tubular axis of dnthoplysa is often found with other vegetable
débris in pond, bog, and marsh water, and the detached flagel-
late bodies resemble the genus Uwelle very closely both in
appearance and- movement. Uwvelle wuve especially is a
suspicious species.







38 NON-FLAGELLATE FORMS—PALMELLACEE,

pression. A similar union also takes place in the cells of
Goniwm, and in those of Pandorina, which occupy the centre
of the gelatinous frond. 'Thus while the connection of the
four motile cells of Protococcus arises from incomplete cleavage,
the communication existing between the cells of Volvox and
Gloniwm is sequential to complete cleavage.

The union of primarily distinct elements to constitute what
must be called the perfect orcanism is further seen in a
representative way in the Pediastree, which are generally
admitted to be a sub-family of Desmidiacere, and in the
remarkable genus Hydrodictyon, supposed to be siphonaceous.

GROUP II.—CgLLs NON-FLAGELLATE, BUT FISSIPAROUS
AND CONJUGATING.

Fayiny I—Palmellacece. (Plate XIIL)

Green cells (though sometimes red), spherical or ovate, in a
more or less consistent or definitely formed gelatinous frond ;
the cell multiplying by simple fission, without gemmation.

Of the numerous genera referred to this family, the follow-
ing may be taken as good examples :—

Classification of Palmellacec,

Mucoid, floating, with minute cells. (1.) MICROHALOA.
s Indefinite or
formless. S]iﬁj;ﬂ!l? u:s!:a;g, Imth E"L:l ;‘:'r:.- globu- } (2.) PATMELLA.

L Globular, including numercus dis-

tinct LLl]H } (8.) CoCccoCHLORIE.

More consistent
’.""t! Ilﬂuflmtu Band-like, simple or branched, witl
v SRR cells in twos or fours in single =(4.) Honmosrona.
BBEIOE T Anh o e il i

Though the precise limits of the Palmeliacew ave yet but
imperfectly defined, these plants are of considerable interest to
the water amalyst, they so frequently find their way into
cisterns and reservoirs, and thus make their appearance in the
deposits of drinking water. Several genera would appear to
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40 DESMIDIACEE—HYDRODICTYON,
these cells are very beautiful and varied, and chiefly characterize
the genera, which admit of the following arrangement :—

Classification of the Desmidiaeec,

Plain and

much glon-  { Corvedorercscentic, . . . . . . . . . 1. CLostEmIiUN,
ated— g
¥ ’éiufﬂ-r-im . Ends {Cﬂntmla gimple . 2. Pexivy,

o

= 4 roonded . Contents spiral . . 8. Sernoramwrs,

= Straight

) Endetruneated . . . . . ., . . 4 Docroiva

% ; Ends notched ., . . . . 5. TETMEMORTS,

4]

_ { Deeply inglsed . . . . . ., . ., 6 MiceisTERLs.
Orrigmental, Binwated . . . . . . % . . ., 7. Evusremrs
short, or of
moderate length— Withont splnes . , 8. Cosmamivar,
Cosmariem . ., . . .

; | Bimple . .11‘1'111: two spines . . . ArTEEODESMUS,
With several spines . 10. Xawrmipipa.

Emll'l.‘ic\'s' an. [ Projections gingle . 11. StravmistrU,
VBT = | penations domhla” .. 18, DINYMOSIADOR.
Cells  oppo- | Filaments rounded . 13, Diprarorrroar,
! sitely  hi--

B dentete . | Filaments angular . 14 Desurorow,

== i ;

CEE | Desmidiea , = Cﬂ::s:ﬁ:ﬁﬁ } Jungtion glandular . 15. SrHEROZOSMA.

ed 2=

= lcﬂ"u slightly ( Junetion simple . . 18, HYinoTEECA.

FERCEGC | Junction perforate . 17, ArToGoxoar
2, .) 18.
2ge3 : & FBCENEDESMUES,
2a EE_EJ.'iuﬂ:wfmrkarm Fc] | e il S D e e 14,
= & to
=5 120. ANKISTRODESAMTS,
¥ 2 é'ﬂr o . "
EbﬂgE Digeajdnl . . . . 21. PEprasTava,
e, :
g2 w_ -Podinslpica (Plate XV.) Frond, . .- Spherienl . . . . 22 Coerasreos,
i
EEES -tl'mﬂeuhl.u!d -« .« . 23, Hxpropicryon.*
EREE =1

In Pediastrum (Plate XV.) the form originates in the cleavage
of an endochrome into two, then four, and finally some multiple
of this, when a radial frondose expansion is formed by the
subsequent juxtaposition, and union of the cells in some
defimre and characteristic manner. In Hydrodictyon, on the
other hand, a motile cell breaks up into numerous distinet
endochromes, which acquire a cellulose coat, and so arrange
themselves as to form a reticulation of minute eylindrical cells,
which gradually increase in size, and finally attain the

* (nly placed heve provisionally,







49 CLASSIFICATION OF DIATOMACER.

figures axranged in the same order, will assist in
tion of the more usual fresh water forms ;—

Withont terminal nodules . . 1.

termin

sEuncties . Arcuate Wj!.lnu! {EEparﬂt-c A I
nodules.

Inafilament . . 3.

Meridionee . Cuncate In n"h close spiml} 4
Stnm el

| granular

} Aclorechain . , 6.
f , Strim jEmglﬂ T A T I
§ Quadri- wntmu l

Fragilaries } lateral,

Inaclose chain , 7.

Strim
seariely
virible.

In a zigzag chain . 8.

In a star-like chain 8,

Without o median
nlula

Discoidal. . . . . Mostlysingle . . 10.

Melasivem t{,_ﬂm:lne.ul or Q‘]ﬂ-

11
bose , Inafilament . . 1l

—

Triba 1, Striaie.

With linear seulpturing.

‘« Subquadrate, ovate,

or elliptical, with J Full border, eimpla 13.

murginal furrows | 1
b pressed, borders |
k:*,r"el:ufl'!‘”u:t undulate . . }H

Compressed, 1.||'tf|:L]l> 1

(=]

median gunsta .

|
{
lh!m.]: elongated

)
1Euddle shaped . . 12,
|
i

r:nmnlie, with 2l
paendo-nodule

s Coceoneides, Elliptieal . . . . Fizedbyonesurfoce 17.

Aehnanthem, DBent . .
Without s stalk . 18.

H
5 rE]:mml mammillated 31.

.BEE Like In-uu i
| 'E:"".E":' ] [;‘ﬁwu:d’a =" Hoops Frond amorphous . 33,
£k %'_F_i g/« Mustogivien & simple | prond filamentous. 3.
REg, Like Cymbelle . . Froud filamentous. 84

:
"
oy
g
E
=]
1]
=]
= {':"r'il].‘t astalk. . . 1B.
b=l
=@ g
= F
s =
[:F]
£ E;g Cymbelle “{Iummlut.{.-ral nnt{ Withoot a stalkc . 20.
;ﬁ At e With astalk . . 2L
'E. “L.-E Gomphonemes Wedge-shaped . . Withastalk. . . 22
=
g Ends full&rounded Strim continuous . 23
E Stvim dotted, with- } 24
= P out a stauros .
= \ Naviculen -1 Ends ESlrmght With o stauros, u[}ﬁ
5 Ore -t transverse bar .
= aoute - Strim in both direc-
.E ( Sigmoid { Hong . . }Eﬁ
]
3| . Ovold Anflated . . « . = L .56 w 2F
Rl S2a0 ;
SESS rg:tt-r.; -2 A close series . 28,
SES5S ; ¢ Quadri. | °ISIES S0 ;
ﬁ::_-é &= 2 Striatellem . { [itora] -Eg:;:’rft:;upmﬂ A zigzag chain 290,
'\,Q =T Capitate, like notes in music . 30,

the recogni-

ErrTnEMIs.
Evxoria.

HisaxTiniva.

. MERTDION.

FRAGILAETA.
DExTIOULA.
UpoxTIDIOM.
Diratona,
ABTRIOKELLA.
CYCLOTELLA.
MELoETEA.
CAMPYLODISCUE.
SURIRELLA.

EPHINCTOCTSTIS,

. NITZSCHIA:

. STXEDRA.

CoocoNELs.
ACENANTHES.
ACHNANTHIDIUM,
CrapELra.
CoCCONEMA-
GoOMPHONEMA.

PINNULARILA.

. NAVIOULA.

STAURODNEIS.
GYROSIGMEL,
AMPHORA.
TETRACYCLTS.
TABELLARIA.

TERTSINOE,

MusSTOGLOLA.
FRUSTULIA.

COLLETONEMA.

ExcYoNEMA.
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46 INVERTEBRATE SUB-KINGDOMS,

To facilitate the recognition of ohjects under examination,
the definitions given of the five sub-kingdoms of invertebrate
animals should be carefully studied, after which it will be
found comparatively easy to refer each orcanism to its proper
position in the Table—noting that the definitions apply more
particularly to the fresh-water forms,

I. The Protozoa (Siebold) are small or minute bodies, more
or less partaking of the character of simple ecells, furnished
with vibratile cilia (for locomotion, or the development of
currents in the water); or resembling merely the contents of
cells, without integument, bhut capable of throwing out mobile
extensions of the “sarcode,” or gelatinous substance of the
body. The members of this latter class are named Rhizopoda,
from the root-like forms of the locomotive processes, while
those of the former, in accordance with the arrangement
adopted in this work, constitute the ciliated portion of the
Infusoria proper, or the Ciliata of anthors,

IL.  The Cwlenterata (Frey and Leuckart) are distinguished
by having the lining membrane of the stomach continuous
with that of the body cavity. The single class Hydrozoa is
represented by the Fresh-water Polypes.

ITI. The Annuloide (Huxley) embrace all the worm-like
animals which are not true Annelide and the wheel animal-
cules. Thus, in the preceding Table, the class Stolecida (ek@AnE,
a worm) inecludes the eiliated Flatworms (Lurbellaria), the
Threadworms (Nematoda), and the Rotifers (Botifera),

LV. The Annulosa ave distinetly ringed, or segmented
animals. They may be divided into three groups — viz,
(@), Apoda, without feet or Leeches ; (&) Anarthropoda, with
inarticulate limbs; other Anmelide, and (¢) Arthropoda
having articulated limbs. The latter are still further divided
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43 DISTRIBUTION OF RHIZOPODA.

(a) Radiolaria.

Pscudopodia delicate ray-like simple, besetting the spherical
surface.

Bakadl o BT RGeS e (D) A GTIS O PR XS;

With fine spiculm; free . . (2)) ACANTHOCYSTIS,

Body

| With a covering or shell {
Fenestrated; with a pedicle  (3.) CrATnnvirsa.

Habital. —detinophrys digitato amongst marsh plants; A.
Fichornii on the surface of infusions, and with 4. discus
. (Prichodiseus) and the other species, amongst confervie and
aquatic plants. Aeanthocystis, and Clathruling occur in bog-

water.
(b) Reficulaiia,

|- .r : Pseudopodic filiform, reticulate, or finely branched ; localized :
| F body, globose or ovoid.

Closely reticulated ; sarcode reflected over the shell . . (1) Groama.

Atomeend . ., . . . (2) PrEvnorunys,

Psoudo-
podia

Finely branched in a bunch {
Atbothends . . . . . (8.) AMPHITREMA,

Habitat.—Gromia fluviatilis on Ceratophyllum, . hyalina
(with a short neck) in rivulets. Pleurophrys and Amphitrema
in bog-water.

(e) Lobosa.

B Pseudopodic lobose or digitate, simple or dividing,

Two or three; ' z
4 1 Tiixnes
snbterminal (1) il b

Psendopodia, fine and sim-

sle, shell flask-shaped. - A By
ple L Numerous ; ter- [&] RUGE i

| mipales e 33
With a | s
she]ll | Psoudopodin, stout e di_{Shell flask-like (4.) DIFFLUGIA.

viding « -« o+ . v v lopell discoidal (5) ARCELLA.

Body

| Pseundopodinm single . . . Shellsubcubical (6.) CYPHIDIUM.

AMEDA.

Naked . . Peendopodin,vatiable. . + o+ « & o « o [7W)
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50 STRUCTURE AND HABITS OF THE CILIATA,

vibratile cilia, variously distributed either as connected with
the mouth or the general surface; and those ‘organs exhibit a
great variety of character. Thus we have the terms sefee, cirr,

hools, and styles, to express some of their modifications ; their
uses may be said to be threefold—viz,:

1. For the produetion of currents in the water, the pur-
veyors of food, and fresh air.

2. For locomotion, swimming, walking, or jumping,

3. For resistance, offence or defence,

These animalcules arve generally VEry voracious, notwith-
Standing the simplicity of their organizations: and it is note-
worthy in a hygienic sense that if the water in which they are
found is deficient in organic matter available for food, either
from its actual purity, or from the thorough decay of
what may have been originally present, the transparency and
leanness of their bodies, and the restlessness of their search for
aliment will show that they are in a half-starved condition.
Solitary Foiticell arve often the only ciliata to be seen in
what may be termed exhausted water, or that in which the
organic matter is so far destroyed as to leave no assimilable
food for other forms. In some waters of this class even Bae-
teria may be observed to drag out an inactive existence. The
notable presence of the Ciliata, however, would indicate not
only stagnant water, but such as may contain organic matter

in solution to some relative extent not yet precisely determin-
able.







53 CILIATA ; TRICHODINA.

4, Alyscum saltans, length 1-1260", much resembles the last
species in general appearance, though longer and possessed of
a trailing filament, which is therefore characteristic, as well as
retractile eilia, by which a jerking movement is effected, In
river water kept for some time, and vegetable infusions, this
form is frequently to be seen,

(b.) Trichodine. (Plate XVIL)

Fore part curved like a hatchet , . , (1.) Pezeciva.

Covering
b:.ha Neck long and slender , , , . . . (2.) DiLerTUS,
dy.
Cilia Upper lip forming a proboscis . . . (3.) TRACHELIUS,
In front On each side, in opposite directions .  (4.) AcINERIA.
chiefls. ) In one row, directed forwards , . ., (5.) Tricuona.

Further deseription and habitat,—1, Pelecida vostrum of
Dujardin, or Lozodes rostrum of Ehrenberg, having a noncon-
tractile integument, is thus distinguished from the Paramecia.

R. Dileptus foliwin, as its name implies, is leaf-like lanceolate
in form, with the mouth at one side of the base of a proboscidi-
form extension of the body in front. Tt is richly ciliated, par-
ticularly near the mouth.

8. Trachelius anas also has a mouth at the base of a trunk-
like prolongation; it is distinguished from Amphileptus by
having a branched intestine. It should be mentioned that
Dujardin founded his genus Dileptus on those species of Am-
phileptus which do not possess a reticulated integument, Both
genera are found in clear running marsh water, and streams
amongst aquatic plants and Alge, and their presence would
thus rather indicate living than decaying conditions,

4. Acineria acute exhibits a row of cilia arising from one

side and directed forwards. The only other species, Aeineria
incurrata, 1s marine.
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54 CILIATA ; EUPLOTA, PARAMECIA,

(d) Zuplota. (Plate XVIL)

Body depressed with {Without styles . . . . . . (L) HIMANTOPHORUS.

SRRPIEELaoke, With stylesalso . . . . . (2. EvrroTes,

Further description and habitat.—1. Himantophorus charon.
Length 1-180”.. No styles or teeth present, but the hooks
are long and slender; the habitat is marine and probably in
brackish or fresh water near the sea-side,

2. Euplotes vamnus. Smaller than the former, but aguatic,
usually found where there is much material for food, though it
is often seen in a half-starved condition, thin and transparent.

(e) Paramecie. (Plate XVIIL.)

Frontal margin produced
Mouth lateral. ]30[]_}.‘{ ononeside . . . . (L) CHmmobox.

::;?lil Rounded at both ends , (2.) NAssvza.
Mouth terminal, Body rounded at both ends . . (3.) Prononox,
With With ‘-".i.hl‘ﬂ.til.‘lg I[i}s L {JJ (GLATCOMA.
¢ AMouth BRRODAREER. () projecting inferior lip (5.) CoLrona.
: il Without {Withiu an oblique fold . (6,) ParasMEcIvaL
T.t;]:- 4 \ appendages. Impinging on the margin (7.) PANOPHRYS.
bend, Globular by contraction, . (8) HoLoreERYA.

\ Mouthterminal. Bodyq{ g {Pniut{:ﬂ behind  (9.) TRACHELOCERCA.

shaped. ) pounded behind (10.) LACHREMARIA.

Futher deseription and halitat.—1, Chilodon  cucullus.
Length 1-130", white or colourless, but with a red spot or
globule. The species may be readily distinguished by their
colour.  Thus, €. uncinatus (frontal margin much ecurved),
is white; €. cucullus, white with a red spot; O aureus,
golden yellow, and €. ornatus, golden yellow with a violet spot
on the neck.







20 CILIATA ; BURSARINA, URCEOLARIA,

(f.) Bursarina, (Plate XVIIL)
Acuminate behind with an eye spot

Urceolate frants & 478 W A b bk s (1.) OPHRYOGLENA;
with large

oblique month, Cilin within the buceal

fringed with Rounded fossa

R 2)) Bus
e behind, b e e

noeyespot | No eilin within the
buccal fossa, , , (3.) Levcornnys,

Linear eylindrical mouth near the middle, within the
curled end of avow of eilia , , , . , . . ¢ &+ (4) Brmrostoyuy,

oL
Lt |
=
=
=

Further description and habitat.—1, Oplryoglena  acumsi-
nate.  Colour, brown; eye pot, red. Two other species
are also distinguished by their colour— 'iz., 0. flawicans, yellow,
but also having a red eye spot; and 0. atra, black with a black
eye spot. :

2. Bursaria vorticells, So called from its resemblance to
a vorticella detached from its stalk, Ebrenberg has described
numerous species of this genus, many of which are found in
stagnant fresh water,

3. Leucoplrys (a) patule and (b) spathula., The length of
the former is 1-288”, and of the latter 1-144, The body of
L. patule ovate, and full resembling Bursaria. It is found in
both fresh and salt water ; L. spathuda is more elongated, com-
pressed, and slightly pointed behind s=spatladiuvm  hyalinwm,
Duj. and is apparently confined to the fresh water,

4. Spirostomum wmbiguum, length 1-12°. Covered with
cilia. and quite colourless, long, narrow and flexible, Some
Bursarina are found in the intestine of the frog, and of Nais,

(2.} Ureeoluria, (Plate XVIIIL)

Clustered vorticella-like animals in a gelatinous mass ., , . (1.) OrEnyDIUM.

With a erown of cilia at both ends, body short and
discoldal % =T T R e T ey (2.) Unceondnia,
Solitary., Body trumpet-shaped, cilinted all

clowl ok cili over, mouth spiral  , . . . (8) STExTOR,

in front only.

Bell-shaped, smooth, tail subu-
late. . . . ., , .. . (L) UnoceExTnua







o8 CELENTERATA ; SPECIES OF HYDRA.

and Lachmann, the species of Opereularia are now usually
referved to Hpistylis,

5. Zoothamnivm arbuseuls, Length of the bodies 1-4307,
The muscle of the trunk ramifies with the branches, so that
there is no regular articulation of the latter at their point of
origin.

Symmetrical Forms. (Plate XIX.)

The genera (1) Tehthydium, (%) Chetonotus, (3) Coleps, and
(4) Planariolu, are placed by Dujardin in an appendix to the
Ciliata, though they appear to have no natural affinity inter se,
on account of exhibiting a bilateral symmetry, which,

singularly enough, is wanting in all the other ciliated
Infusoria,

IL. C®LENTERATA. (Plate XIX.)

The only Celenteratn occurring in fresh water are members
of the sub-class Hydroida, the two first Orders of which—rviz,,
Hydrida and Corynidae—are represented by the respective
genera Hydra and Cordylophora.

" (a) Hydrida.

The first Order is distinguished by the Polypites or separate
Zooids being single and locomotive, with a sucker disc at one
end, and an oral orvifice at the other, surrounded with tentacula.
The integument never develops a sclerous layer, and the
reproductive organs appear as simple external processes of
the body. |

Table of the Species of the Genus Hydra.

Yelindv: . (Tentacula shorter than the bu:]_v,} (1) I viridis.
LE’L:E:E!::?;;}DI smaller at the base .. . . | {Leaf green.)
marrowed to- 4, ; ;
: Tentacula as long as or longerthan ) (2.) H. eulgaris,
“ﬂﬁssﬂlhu the body, tapering to the end (Yellowish or red.)

Body

] : i, attenuata
ﬁf;i;’-1:1;11=11 Tcnmcuyl. longer than the body . { (Balh olive grean)

marked de-

| Tentacula severnl times longer than § I, fugea. :
gree. | thobody . . . . SRR {Browu or greenish, )
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60 PLANARIANS, THREADWORMS AND ROTIFERS,

Planarida.

. s fllustrative Genera.
traigh Concatenated , P é » &+ s » (L) DEROSTOMUM.
.fmﬂbdﬁlmh'ﬂ{ % ) !

Mouth th t . (2.) ProsToMUM.
Titating Singlo { near the fore part . (2. M
Mouth near the middla, , (8.) MzsosTomMun,
Ramose—
Dendrocamla Ptk bk b e s ) PrANARIA*

Hubitat —All in ponds and gently moving deep water
amongst aquatic plants,

(b) Nematoda, (Plate XX,)

The non-parasitic threadworms composing the family of
Angwillulidee are very frequently met with in fresh waters,
The vinegar eel (dngwillula aceti), and sour paste eel (4.
glutinis), and the Tylenchus (or so-called »ilrio ¢ritiet), invading
the ears of corn, belong to this family, Adnguillule fluviatilis is
colourless or white, about fifteen times as long as it is broad,
with a fusiform cesophagus, expanding posteriorly into a much
larger stomach., 1, Anguillula found in bilge-water; 2, A.
acetl; 3, A, fluviatilis.

The Anguillule ave readily confounded with the Fnoplide, a
family of minute parasitic Nematodes, infesting the intestine of
aquatic larvee and other small animals, but often found free in
the water.

(c) Rotifera, (Plate XX.)

The Wheel Animalcules, so called on aceount of the deceptive
appearance produced by the regular and consecutive action of
the vibratile cilia fringing the head-lobes. These latter may be
simple, sinuated, lobed or divided, and are capable of retrac-
tion and protrusion, The alimentary system is usually distinet,
with a dental apparatus and two orifices, and the sexes are
separate,

As a whole these little creatures present superficial points of

* The hair-worms tfordius and Mermis, found in moist places and pools, seem to hold
the same relation to the true thread-worms that the Planarians do to the Nemertians, .
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62 HIRUDINEA AND OLIGOCH.ETA,

although the body is finely annulated, it is divided into larger
somites or segments like other Annelida. The nervous system
is highly developed, and the sexes are combined in the same
individnal ; but neither self-impregnation nor reproduction by
fission or gemmation has been observed in any case. The
fresh-water types may be thus arranged :—

Genera,

proboscis . . Hirvpo.

Eyes

{ s { With jaws and feeth, but no

With no teeth or proboseis, , |, (2.) Nepurris and Boerra,

Legs than 10 «{
With proboseis, but no teeth , (8.) GrossremoxLA,

Habitat.—In ponds and lakes and slowly-moving waters,

(b) Oligochecta. (Plate XX.)

The Oligochete or Setigera, include the Earthworms (L=
bricin) and the true water worms (Naiadide). Their bodies
are usually much elongated, and furnished with locomotive
chitinous set@ or bristles attached in rows to the sides and
ventral surface laterally. The Zumbricing are hmﬁaphmdibe,
and the Naidide unisexual, but the latter also multiply in a
remarkable way by gemmation and fission.

Families. Genera.

1. Tambrictnt, } Having four rows of setw, two dorsal and }

(Terrestrial two ventral, on each side . . Tunreex,

and aquatic.)

2, Naiadidm,

tral, on each side; the fonr first segments (1.) Nazs.
[ All aguatic. ) PR Pt o

without dorsal setse |, |~ |

Two rows of setw, one dorsal and one ven-
{ With ventral setmonly . . . . | . , CHETOGASTER,

In Lamarck’s genus Stylaria the sete are very long, and
the cephalic segment is produced into a kind of proboscis.
The genus Profo, founded by Oken, is distinguished by the
presence of ciliated tentaculiform processes surrounding the
dorsal and subterminal vent, as in Fig 1 a.

Habitat.—All these little worms live amongst aquatic plants,
burrow in the mud, or manufacture little tubes into which
they retreat for protection. The sefe, but more especially the
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64 CYCLOPIDAE AND WATER-FLEAS.

(b) Copepoda,
Shell jointed, forming a buckler enclosing the head and
thorax, Legs, 5 pairs,
Families. Genera,

B-uﬂimpErmrnn Large and branch
E- tE:l“ﬂm iﬂh }(&chyr:& {Fﬂft‘jﬁwm Enmlc'll-ﬂ tm Bﬂ,}u'} Cxcroes.
m n ' i
= swu-llar:]mnt BRs n;:lnl_“ﬁ“di 'I.mr:]ﬂ_} (2.) CAXTHOCAMPTUS.
_‘éﬂ Hflewﬂ‘,hunwn:l '
_: l‘?;ht EﬁﬁmT}Dmﬂumdu {FWHIIWB. }U‘ﬁr_?l AN {3.) DrapToMUS.
antenna only
Habitat.—In ponds and ditches,
2. Brancliopoda, (Plate XXI.)
(a) Phyliopoda.
Legs from 11 to 60 pairs; joints foliaceous, branchiform.
Families, " Genera.
Tail simply bifid , , . . ARTEMIA.
Naked . Branchiopodide s e :
Body { Tail in two distinet pieces . (1.) Braxcurrus,
T shell depddenliong. v & ¢ 4 & = 4 w4 b e (2.) Arvs.

Hubitat.—DRespectively in salt-pans, ditches, and pools.

(b) Cladocera,

Body included in a pseudo-bivalve carapace. Legs, 5 or 6

pairs.
Tamilics, (Fenera,
Tm,}{{?.l DarrxELna . o 2&2 jointed
o
Gpuirs {(5) Srpa . . . . 3&2 jointed

Intestine simple, no black
( spot in fmnfoi’thr: eve }ﬂﬂpﬁ"'dﬂ

6.) DarEwTa . . .
5&3?.5” AT }msjuiutm
Pairs | 5.) Bosarwa « o .

A single aya.
ST

(1.) Coxporus , .

(2.) CaMPIOCERCUS .
| Intestine convoluted, nmnﬂ‘}l‘wrmdm {ﬁm'rls, ) 3 & 3 jolnted/

spot in front of the eve pairs {3) Azo¥a. . . .

Branches nhﬁe inferior
antenmnao,

(4) PLEUROXDS . o

Halbifat—In ponds, ditches, tanks, and reservoirs; usually
in good water,
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66 WATER-BEARS, ACARINA, INSECTA.

are confluent. The body is faintly divided into four segments,
carrying each a pair of obscurely three-jointed legs, with three
or four claws at their extremity. They form but one family,

including three genera as under . —

Month conieal, without sucke -
outh conieal, without sucker or . S T
With appendages appendages . . . . . . . } (1.) Esyprua,
- PPEDNCAZES . 3 Mouth sucker-like, with palpi=1 g4 3 i

form appen Bioami B } (2.) MILNESIUM,

: Mouth sucker-like, with -
Witontappendages . Mouth sueker-ik, wiihont ap

Head

(8.} MacronroTus,

Habitat.—Stagnant water amongst water-plants, in wet
moss, and even in the gutters of houses, from whence they
may be washed into cisterns and water-butts.

(b) Aecarina.

In this Order we find the Hydrachnea or water-mites, with
the head, thorax, and abdomen all fused together; the Palpi
with the last joint unguiculate or spinous; the eyes two or
four, and the legs generally ciliated and natatory, the posterior
pair the longest. Of the several genera Hydrachne would
appear to be the most commonly met with. (1) Hydrachne
globule is subovate in form, of a rich deep red colour, with
two pairs of eyes at a moderate distance apart, and the skin is
covered with minute puncta. The generic name Achlysic has
been given to the hexapod (six-legzed) young of this genus,
the Nymphs of which are parasitic on aquatic insects.
(2) Hydrachna geographica. (8) A still more globular form.
(4) Limnochares holosericus, erawling, not natatory.

Habitat—In ponds and permanent lodgments of water.
H. globula uses its legs with great activity, as though running
through the water, instead of swimming,

3. Insecta. (Plate XXIII.)

The more usual aquatic larve are of the following Orders,
as given by Kirby and Spence, and are sufficiently numerous
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70 EXAMINATION OF AIR.

larger and more complex contrivance than the last, on the same
prineiple, but requiring no aspiratory arrangement. In connec-
tion with the use of this instrument Dr, Maddox employed his
well-known cultivation test, with the view of determining the
true nature of the spores obtained.

3. Staff Surgeon Watson used glass threads soaked in
glycerine, or even dry powdered glass, through which the air
was drawn by means of an aspirator.

4. Professor de Chaumont, F.R.S,, employs a bent glass tube
surrounded with ice or a freezing mixture, the water of the air
itself as it passes through the tube is condensed, while any
solid particles present ave arrested in it

5. The last-mentioned authority, however, considers it the
best plan to carry the air through a succession of bottles con-
taining pure distilled water, and in this the author fully concurs ;
for while the sediment may be readily placed under the micro-
scope, the liquid part can be used for the chemical determina-
tion of orzanic matter, &c. :

The quantity of air submitted to experiment will be in-
dicated either by the capacity of the chambers used for aspira-
tion or by measuring the quantity of water drawn off; one
fluid ounce being nearly equivalent to 1:728 cubic inches, so
that 1000 ounces would represent 1 cubic foot. (Parkes.)

It may be necessary to examine—(1) the .external air; (2)
the air of apartments; or, (3) the air of the soil. The first of
these objects may be answered by the Aéroconiscope of Dr.
Maddox ; the second by any other of the foregoing processes ; in
addition to which the examination of cobwebs should be men-
tioned as likely to afford useful results. Every spider is the
unconscious preparer of interesting experiments for the hygieist,
for, whatever may be the nature of the suspended matters in
tie air, whether of an ordinary or special character, they are
sure to be entangled in the adhesive matrix of the web.
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T4 INDEX.

Apioeystacee, gronped with Palmel-
lacerw for convenience, 43
classification of, 43
Apiocystis, 43
Aptera, 45, 67
Aptogoniwm, 40
Apus, 64
Aquatic Alge, 15
systematic arrangement of, 15,
16,17
Arachnida, 45, 65, 66
Aveella, 14, 48
aculeata, habitat, 49
dentata, habitat, 40
vulgaris, habitat, 49
Artemia, 64
Arthrodesinus, 40
Artlropoda, 45, 46, 63
Asellus, 65
aquaticus, characters of, 65
it habitat of, 65
Asiphonida, 68
(bivalves), 68
Aspidephora, 64
Astasia, 33
Astrionella, 42
Ataw, 45

B.

Baciunus, 14, 17
species of, 19
Bacteria, 10, 17, 20, 21
classification of, 18
movements of, 18
and the putrefactive pro-
cess, 20
of Cohn, 18
Bacteriacer, 16, 17, 18
affinity of, to the Oscillatorians,
6, 19
alliance of Palmellacer with,
6, 19
(Bacteria of Cohn), 18
in relation to Layngbya, 22
Bacteriform bodies in gelatinous
fronds, 5, 6

Bacterium, 17
species of, 19
teimo, 19
Zoogloza, form of, 19
minuteness of reproductive
particles of, as compared
with those of Lynglya, 22,
23
Batrachospermaceee, 16, 29
characters of, 16, 29
habitat of, 16, 29
Batrachospermum, 20
Bdeallia, 62
Beggiatoa, 24, 25
Bivalves (Lamellibranchiata), 63
Bog moss (Sphagnum), 11
Bosmina, 64
Boston water supply (Dr. Farlow),
24
Brachionea, 61
Brachionus, 61
amphiceros, 61
Branchiopoda, 63, 64
classification -of, 64
Broanchipus, 45, 64
Bulbocheete, branched filaments of,
28
aetigera, 28
Bursaria, 51
Bursarina, 51, 56
classification, 51, 56
habit of some, 51, 56

.

Carcivy, carbonate, 8
Camptocercus, 64
Campylodiscus, 42
Candona, 63
Canthocamptus, 64
Carbon, source of, in aquatic plants,
20
Carelesiuin, 57
Celleform Algas, 16, 32
Cell-sap, 10
Ceratiwm, 35

Ceratophyllvm, 48
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Cyelopidem, 64
Oyclops, 45, 64
Cyclotella, 42
Cymbella, 42
Cymbellec, 42
Cyplidinm, 48
awreoluin, habitat of, 49
Cypridee, 63
Cypris, 45, 63
Cyrena, 68
Chythere, 63
Cytheride, 63

D.

Daruxena, 64

Daplnia, 45, 64

Daplnide, 45, 64

Dead or decaying organic matter, 10
vegetable matter, 10
animal matter, 11

Denticula, 42

Derostomam, 60

Desmidiacee, 17, 20, 38, 39
characters of, 39
classitication of, 40
aquatie, 39

Desmidien, 40

Desmidivwm, 40

Desmids, 6

Desmobacteria, 19

Dialytic enrrents, 20

Diaptomide, 64

Digptomus, 64

Diatoma, 42

Diatomacem, 17, 39
movements of, 20
characters of, 41
genera of, 41
classification of, 42

Diatoms, 6

Didymocladon, 40

Didymoheliz, 6

Difflugia, 14, 48
oblongn and habitat, 49
proteiformis and habitat, 49

Dileptus, 43

Dinobryonacee, 16
classification of, 36
Dinobryon, 36
Diplodorina, 37
Diptera, 45, 67
Discoidal tissue of pine, 11
Discoloration of water, causes of, 6
Distigma, 33
Docidium, 40
Dotted and pitted tissue, 11
Draparnaldia, 29
Duck-weed (Lemna), 11
Dujardin’s symmetrical Ciliata, 58
arrangement of Infusoria, 49
- Iiotifera, 61
Dytiscus, 45, 65

B,

EDRIOPHTHATMATA, 45, 65
Eggs of Entozoa, 12
Elophorus, 67
Ewmydiwm, 66
Enchelia, 51
habitat of, 51, 52
classification of, 51
Enchelys, 51
Eneyonema, 42
Endochrome, 10
cleavage, in Oscillatoriacecs, 22
A i Confervaces, 22
Enoplide, parasitic nematodes, 60
Enteromorpha infestinalis, 32
Entomostraca, 11, 33
with parasitic Vorficellina, 57
description of, 63
Ephemera, 67
Bpipyats, 36
Epithelia cast off in the ordinary
exanthems, 71
Epithelial scales, 12
Epitlelium from the cutaneous
surface, 12
from the mouth, 12
Epithemia, 42
Fuastrun, 40

Fuchlanidota, 61
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Oligocheeta, 44, 62
or Setigera, characters of, 62
habitat of, 62

Oniscidee, 65

Opereularia, 57

Ophioeytinm, 43

Oplaydinm, 56

Ophiyoglena, 56

Ozcillatoria, 21

Oscillatorie, 22

Oscillatoriacews, 16, 20, 21, 24
characters of, 16
classification of, 16, 21
allied to Nostochacew, 21
ubigunitons, 23

Oscillatoriece, 21, 22
size of, 21
minute segments of resembling

Micrococcus, 21, 22

Oscillatorians, 6, 19, 21, 22, 23
altitudinal range of, 23

Ostracoda, 45, 63
classification of, 45, 63
and habitat, 45, 63

Ova of Enfozoa, 12

Oxytricha, 53

ParaELLA, 38
frond of, 38

Palmellacece, 17
characters of, 17, 88
classification of, 17, 38
limits of, 38
fission in, 58, 39
some referable to Tolvocacece,

38, 39

Paludicella, 45, 68

Paludina, 45, 68

Pandorina, 37

Panophrys, 54, 55

Paramecia, 54
classification of, 54
habitat of, 54, 55

Paramecium, 14, 44, 54
aurslia, description of, 55

Parnus, 67
Particles of chalk, clay and maxl, &
Pathogenous Bueteria, 18
Pediastrem, 40
classification of, 40
relationship of,to Desmidiacee,
38
Pediastrum, 40
and Hydrodictyon provision-
ally associated, 40, 41
Pelecida, 52
Pendwm, 40
Peranema, 33
Peridiniacem, 16, 35
classification of, 16, 35
habitat of, 16, 35
Peridiniuwm, 35
Peroxide of iron, 6
Phacus, 34
Philodinea, 61
Phryganea, 45, 67
Phylactolemata, 67
Plyllopoda, 45, 64
definition and arrangement of,
fid
habitat of, 64
Physa, 68,
Physomycetes, 72
Pinnulario, 42
Pigidiun, 68
Planaria, 44, 60
Planarida, 59, 60
classification of, 60
habitat of, 60
Planartola, 58
Planarbis, 68
Plectonema, 20, 26
Pleurocarpus, 26
Pleurophrys, 43
habitat of, 48
Pleuwrocarpus, 26
Pleuromonas, 32
Plewroasus, 64
Plumatella, 63
Plumatellidm, 68
Polypary, 59
Polyselmis, 33
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Spirestomum, 56

Spirotenia, 40

Sponges, 44

Spongida, 44, 49

Spongilla, description of, 44, 49
spicules of, 44, 49

Staurastrum, 40

Stawrocarpus, 26

Stauroneis, 42

Stentor, 56, 57

Stoneworts (Chara and Nitella), 31

Striatellae, 42

Striped muscle and fibrous tissue, 3
musecular fibre, 12

Stylonychia, 53

Surirella, 42

Surirellece, 42

Symmetrical forms of Infusoria, 58

Synedra, 42

i

Tasrk of Classification of Animal
Forms, 44, 45

Tabellaria, 42

Tardigrada (water-bears), 45
characters of, 65
classification of, 66
habitat of, 66

Tartrate of Ammonia, the T of, 20

Terpsinoe, 42

Thecamonadacem, 16
classification of, 34

Thovea, 29

Thuret on Nostoc verrucosum, 24

Trachearia, 45

Trachelius, 52

Trachelocera, 54, 55

Trachelomonas, 32

Trichoda, 52

Trichodina, 52
classification of, 52

Trichomonas, 32

Trichoptera, 45, 67

Trichormus, 24

T'rinema, 48
acinus, habitat, 49

Tubifes, 62
Turbellaria, 44, 59
characters of, 44, 59
Turbidity, 6
causes of, 6
Tylenclus,or so-called Vibrio tritict,
(1}

0.

Urvacex, 22, 23, 31
in relation to Lyngbya, 22, 23
characters of, 31, 32
Unger, zoospores of Faucheria ob-
served by him, 30
Unicellular plants, 32
Unio, 45, 68
Ureaolaria, 56
pediculus, parasitic on Plana-
ria, H7
also on Hydra, 59
Urceolarina, 56
classification of, 56
habitat of, 57

Urnatella, 68
Urocentrum, 56, 57
Urostyla, 53
Uwella, 96

V.
Varvara, 63

Vascular plants, 11
FVauclieria, species of, 30
and Achiya, 30
zoospores of, 30
gexual reproduction of, 30
spores of, 30
Vegetable products, 11
Velia, 67
rivulorum, 67
Fibrio, 18
species of, 19
Vinegar-eel, 60
Folvocacew, 16
some confounded with Palmel-
lacem, 37, 38
classification of, 37
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Supplementary Tables, and interleaved for Notanda. By JOHN MAYNE,
M.D., LR.C.S.E. Second Edition = . s - ) . 16mo, 3s. 6d,

By the same Author

NOTES ON POISONS. Mounted and Varnished.
18 in. by 12 in., 1s. 6d.

_.—.ﬂ—r—-
F. B, Smith

PHARMACEUTICAL GUIDE TO THE FIRST AND
SECOND EXAMINATIONS. By JoHN BARKER SMITH. Second

Edition . : : . ; - : . Crown 8vo, 6s. 6d.
FIRST AND SECOND EXAMINATIONS
LAT™ GRAMMAR—FRACTIONS — METRIC SYSTEM — MaTeriA MEDICA — BOTANY
—PHARMACY —CHEMISTRY—FPRESCRIPTIONS.

—

F. Steggall
FIRST LINES FOR CHEMISTS AND DRUGGISTS

preparing for Examination at the Pharmaceutical Society. By JOHN
STEGGALL, M.D. Third Edition . s . - . 18mo, 3s. 6d.

_.-_-ﬂ_

P. Squire
COMPANION TO THE BRITISH PHARMACOPEIA

(latest Edition), comparing the strength of its various preparations with
those of the United States, and other Foreign Pharmacopceias, to which
are added Non-official Preparations, and Practical Hints on Prescribing ;
also a Tabular Arrangement of Materia Medica for Students, an Appendix
containing Articles employed in Chemical Testing, and Analyses of the
Principal Spas of Europe. By PETER SQUIRE, F.L.5., formerly President
of the Pharmaceutical Society, assisted by his Sons P. W. SQuIRE and A. H.
SQuIRE. Thirteenth Edition : 3 - : 8vo, 105 6d.

By the same Author

PHARMACOPEIAS OF THE LONDON HOSPITALS
Fourth Edition, ; Jith s Fcap 8vo, 6s.

* * Mr, SQuIRE has collected all the Formule used in twenty-five of the principal
Hospitals of London, and arranged them in groups for comparison. These Formula
were revised and approved by the medical staff of each of the Hospitals, and may
therefore be taken as an excellent guide to the medical practitioner, both as to dose and
heslt I:11':1«:nls'tmu:u in prescribing. The Diet Tables of the various Hospitals are also
included.

e (] s

i, Stowe
A TOXICOLOGICAL CHART, Exhibiting at one view the

Symptoms, Treatment, and Mode of Detecting the Various Poisons,
Mineral, Vegetable, and Animal. To which are added concise Directions
for the Treatment of Suspended Animation. By WILLIAM STOWE,
M.R.C.S.E. Thirteenth Edition. R : . sSheet, 25, ; Roller, §s.
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A. S, Tayior

POISONS IN RELATION TO MEDICAL JURIS-
PRUDENCE AND MEDICINE. By ALFRED S. TAYLOR, M.D., F.R.S,,
late Professor of Medical Jurisprudence to Guy’s Hospital. Third Edition,
with Tog Engravinge . . .. w & = o« - CrownB8vo, 165

e
H. Beaslfey

THE POCKET FORMULARY AND SYNOPSIS
OF THE BRITISH AND FOREIGN PHARMACOP(EIAS : Compris-
ing Standard and approved Formule for the Preparations and Compounds
employed in Medical Practice. By HENRY BEASLEY. Tenth Edition.

18mo, 6s. 6d.

By the same Author
THE DRUGGIST'S GENERAL RECEIPT-BOOK:

Comprising a Copious Veterinary . Formulary, Numerous Recillms in
Patent and Proprietary Medicines, Druggists’ Nostrums, &c.; Perfumery,
and Cosmetics; Beverages, Dietetic Articles and Condiments; Trade
Chemicals ; Scientific Processes; and an Appendix of Useful Tables.
Eighth Edition e S TR 18mo, 6s. 6d.

Also
THE BOOK OF PRESCRIPTIONS: Containing 3,107 Pre-

scriptions collected from the Practice of the most eminent Physicians and
Surgeons, English and Foreign. With an Index of Diseases and Remedies.
Sixth Edition . ; : : Bt R 18mo. Jn the FPress.

«Mr, Beasley’s *Pocket Formulary,’ | reference admirably suited for the dispens-
¢ Druggist’s Receipt-Book,' and * Book of | ing desk.”—Chemist and Drueggist.
Prescriptions’ form a compact library of

e

G. C. Witlstein
PRACTICAL PHARMACEUTICAL CHEMISTRY: An

Explanation of Chemical and Pharmaceutical Processes ; with the Methods
of PTesting the Purity of the Preparations, deduced from {?ngmal Experi-
ments. By Dr. G. C. WITTSTEIN. Translated from the Second German
Edition by STEPHEN DARBY . ; ' 18mo, 6s.
¢t T¢ would be impossible too strongly to recommend this work to the beginner, for the

completeness of its ex!alnnalians, by following which he will become well grounded
in practical chemistry.”—ZFrom the Introduction by Dy. Buchner,

ﬁr\_—

THE PHARMACEUTICAL JOURNAL AN]::I TRANSAC-
TIONS. Published weekly. Price 4d. Annual subscription, post free, 20s.

THE YEAR-BOOK OF PHARMACY: Containing the
Proceedings at the Yearly Meeting of the British Pl}arn:mceuncal Con-
ference, and a Report on the Progress of Pharmacy, which includes notices
of all Pharmaceutical Papers, new Processes, Preparations, and Formulae
published throughout the world, Published annually in December.

Svo, 1873, ’74. '75, 76,77, ’78, '79, '8¢, '81, '82—10s, each volume.
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K. V. Tuson
A PHARMACQPEIA, INCLUDING THE OUTLINES OF
MATERIA MEDICA AND THERAPEUTICS, for the Use of Prac-
titioners and Students of Veterinary Medicine. By RICHARD V. TUSON,
F.C.5., Professor of Chemistry, Materia Medica and Toxicology at
the Royal Veterinary College. Third Edition : . Post 8vo, 7s. 6d.

“‘ Not only practitioners and students of | want in veterinary literature,—Chemist
veterinary medicine, but chemists and | and Druggist.
druggists will find that this book supplies a

_ﬂ.u_-_.
Hs, Williams

THE PRINCIPLES AND PRACTICE OF VETERINARY
MEDICINE. By WiLLiam WiLLiams, F.R.C.V.5,, F.R.S.E., Principal,

and Professor of Veterinary Medicine and Surgery at the New Veterinary
College, Edinburgh. Fourth Edition, with Supplement, several Coloured

Plates and Woodcuts. . : L . 8vo. 30s.
By the same Author

THE PRINCIPLES AND PRACTICE OF VETERINARY

SURGERY. Fourth Edition. With Plates and 139 Woodcuts.
8vo, 30s,

R. Bentley
A MANUAL OF BOTANY : Including the Structure, Func-

tions, Classifications, Properties, and uses of Plants. By ROBERT
BENTLEY, F.L.5, Professor of Botany, King's College, and to the
Pharmaceutical Society. Fourth Edition, with 1,185 Engravings.
Crown 8vo, 155,
“*As the standard manual of botany its position is undisputed.”—Chemist and
Druggist.

—----ﬁ_
R. Bentley and H. T ﬂ',i:rnm

MEDICINAL PLANTS: being Descriptions with Original
Figures of the Principal Plants employed in Medicine, and an Account
of their Properties and Uses, By ROBERT BENTLEY, F.L.S., Professor
of Botany in King’s College, and to the Pharmaceutical Society; and
HEN}_W TRIMEN, M.B., F.L.S.,, Lecturer on Botany in St Mary's
Hospital Medical School. In 4 Vols,, large 8vo, with 306 Coloured Plates
bound in half morocco, gilt edges, £11 11s.

(A——=
W. B. Carpenter

THE MICROSCOPE AND ITS REVELATIONS. By
W. B. CAR_I:’ENTEF, C.B, M.D,, F.R.S. Sixth Edition, with 26 Plates
502 Wood Engravings, and a Coloured Frontispiece . Crown 8vo., 165,

*+" The author has aimed to combine within d i iom i
. ain ! a moderate compass that informat
regard to the use of his instrument and its appliances, which iE most essential tlg r;;l;:
working microscopist, with such an account of the objects best fitted for his study as may
quth‘y him to comprehend what he observes, and thus prepare him to benefit science
whilst expanding and refreshing his own mind. :
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S, Marsh
SECTION CUTTING: a Practical Guide to the Preparation

and Mounting of Sections for the Microscope, special prominence being
given to the subject of Animal Sections, By Dr. SYLVESTER MARSH.
Second Edition, with 17 Engravings . : RN Fcap. 8vo, 35. 6d.

—_—
F. H, Martin

A MANUAL OF MICROSCOPIC MOUNTING ; with Notes.
on the Collection and Examination of Objects. By JoHN H. MARTIN,

Member of the Society of Public Analysts, author of “ Microscopic Objects.”
Second Edition. With 150 Engravings . . . . évo, 7s. 6d.

"+* The aim of this work is to supply the student with a concise manual of the prin-
ciples of inicroscopic mounting, and to assist his progress in the manual dexterity, as far
as illnstrations and words render it possible, necessary in their application.

e

THE QUARTERLY JOURNAL OF MICROSCOPICAL
SCIENCE. (Established in 1852.) Edited by E. RAy LANKESTER, M.A.,
F.R.5., F.L.S,, Professor of Zoology and Comparative Anatomy in Univer-
sity College, |London ; with the co-operation of W. T. THISELTON DYER,
M.A., F.R.S, F.LS, E. KLEIN, M.D,, F.R.S., and ADAM SEDGWICK,
M.A. . . ' . Annual Subscription, 40s. ; Single Numbers, 10s.

*.* Most of the Memoirs are illustrated by Woodcuts and Lithographic Plates, many
heing Coloured. The Journal contains, in addition, Notes and Memoranda, Reviews of

Books, Quarterly Chronicle, and Proceedings of Societies.

—_— ——

A. Chanvean and G. Fleming

CHAUVEAU’S COMPARATIVE ANATOMY OF THE
DOMESTICATED ANIMALS. Translated from the Second French
Edition, and Edited by GEORGE FLEMING, F.R.G.S., Veterinary Surgeon,
Royal Engineers ; Author of * Travels on Horseback in Mantchu Tartary,”
“ Horse-shoes and Horse-shoeing,” “ Animal Plagues,” etc. With 450
Engravings ; * : 4 : 8vo, 315, 6d.

“ Mr. Fleming has earned the gratitude of the whole of his profession by presenting to
the veterinary surgeon and student, in an English dress, one of the best and most com-
rehensive of Continental text-hooks, enriched with additions which prove him to have
een a conscientious student of the best writers on the Comparative Anatomy of the

Mammalia. . . We have nulhing but praise to bestow on the manner in which

Mr. Fleming has performed his work."— Medico- Chirurgical Keview,

—
¥. Fayrer
THE THANATOPHIDIA OF INDIA; being a Description

of the Venomous Snakes of the Indian Peninsula. With an Account of
the Influence of their Poison on Life, and a Series of Experiments. By
Sir J. FAYRER, K.C.S.1, LL D., M.D., F.R.S., Physician to the Secretary
of State for India in Council ; late President of the Asiatic Society of
Bengal. Second Edition, with 31 Plates (28 Coloured) . Folio, 7/ 7s

By the same Author

THE ROYAL TIGER OF BENGAL: His Life and Death,
With Map and Engravings : Crown 8vo, 58
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¥, Ewart

THE POISONOUS SNAKES OF INDIA. Compiled by
JosepH EwarT, M.D, F.R.C.P, Surgeon-Major in the Bengal Army,
President of the Snake Poison Commission. With 21 Plates (19 bemg
Coloured) ‘ ' - . i - : Crown 4to, 315.

_a__-
¥. R Gresne

CABLES OF ZOOLOGY : indicating the Tribes, Sub-Orders,
Orders, and Higher Groups of the Animal Kingdom, for Students, Lec-
turers, 'and others. By J. REAY GREENE, M.D,, late Professor of Natural
Hnst:-r:.r in the Queen’s University in Ireland. Three large sheets, é i
the set; or, mounted on canvas, with roller and varnished . . I25

*." These Tables have been carefully prepared in accordance with the present state of
science, and with a view to remove the difficulties which arise from the various opinions
held by different zoologists.

— ] —

T A HH.‘!’-JL}'

A MANUAL OF THE ANATOMY OF INVERTEBRATED

ANIMALS. By Prof. HUXLEY, LL.D,, F.R.5. With 158 Engravings.
Fcap 8vo, 16s.

By the same Author
A MANUAL OF THE ANATOMY OF VERTEBRATED

ANIMALS., With 110 Engravings . . - Fcap 8vo, 12s.
Also
INTRODUCTION to the CL&SSIFICATION of ANIMALS.
With Engravings. Second Edition, . . In the Press.
—— (e
W. M. Ord

NOTES ON COMPARATIVE ANATOMY : a Syllabus of

a Course of Lectures delivered at St. Thomas's Hospital. By WILLIAM
MILLER ORD, M.E. Lond.,, M.R.C.P. Ph}FSIClﬂ.I'I to the Hospital, and Lec-
turer in its Medical School : - . Crown 8vo, §s.

—_—

% Skhea

A MANUAL OF ANIMAL PHYSIOLOGY. With Appendix
of Examination Questions. ler ]GH‘H SHEA, M.D., B.A. Lond. With
numerous Engravings . : b 5 Fcap 8vo, 5s. 6d

i

A. Wilson

THE STUDENTS GUIDE TO ZOOLOGY:
A Manual of the Principles of Zuulﬂgu‘;ﬂ Science. By ANDREW WILSON,
Author of " Elements of Eunlﬂgv and Lecturer on Zoology, Edinbur h
With Engravings ; - ; X . Fecap 8vo, 6s.
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I, Kohlrausch

AN INTRODUCTION TO PHYSICAL MEASUREMENTS,
With Appendices on Absolute Electrical Measurement, etc. By Dr. F.
KOHLRAUSCH. Translated from the Second German Edition by T. H.
WALLER, BA.,, B, Sc,, and H. R, PROCTER, F.C.S. Second Edition, With
Engravings. . . ; 8vo. Jn the Press,

_ﬂ—__
G. F. Rodwell

N/OST BIS e S NGA T R A T PHILOSOPHY
Lectures delivered at Guy's Hospital, by G. F. RopwerLr, F.R.AS,
Science Master in Marlborough College. With 48 Engravings.

Fcap 8vo, 5s.

““ As an introductory text-book for this | ¢Notes’ chiefly consist of lucid and con-
Examination [the Preliminary Scientific | cige definitions. and everywhere bristle with
(M.B.) of the University of London], it is | the derivations of scientific terms."—
quite the best one we haveseen . . The | Natwre,

__ﬂ_.,
H, B, Baildon
THE 'S PTIR T (O5MGARURDE: heings 2 Senneior

Interpretative Essays on the History of Matter from the Atom to the
Flower. By HENRY B. BAILDON, B.A., M.P.S. . Post 8vo, 6s,

-__G_...

L. Price

A MANUAL OF PHOTOGRAPHIC MANIPULATION.

By LAKE PRICE. Second Edition, with numerous Engravings.
Crown 8vo, 6s. 6d.

*«" Amongst the Contents are the Practical Treatment of Portraits—Groups in the
Stuﬁin—[.g;dg:capﬁr-ﬁmups in Open Air—Instantaneous I{icturea—ﬁnjmais—ﬁrch_itec-
ture—Marine Subjects—5till Life—Copying of Pictures, Prints, Drawings, Manuseripts,
Interiors—Stereoscopy in Microphotography, &c., and Notices of the last Inventions
and Improvements in Lenses, Apparatus, &c.

e | ——

. F. Hardwich and F. Traill Taylor

HARDWICH'S MANUAL OF PHOTOGRAPHIC CHE-
MISTRY, Theoretical and Practical. Ninth Edition. By J. TrAILL
TavLOR, Editor of the Plotographic Times and American Phatographer,
and formerly Editor of the British Fowrnal of Photography. With 57

Engravings. . . : Fcap, 8vo. 7s. 6d.

—_—
C. B Fox

ZONE AND ANTOZONE: their History and Nature. By
& %DRNELIUE B. Fox, M.D., late Medical Officer of Health for Central
and East Essex. With Coloured Plates ; 8vo, 12s. 6d.
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C. M. Tidy

THE LONDON WATER SUPPLY: Being Reports sub-
mitted to the Society of Medical Officers of Health, on the Quality and
Quantity of the Water supplied to the Metropolis. By CHARLES MEYMOTT
Tioy, M. B, F.C.S., Professor of Chemistry, &c., at the London Hospital,
Medical Officer of Health and Public Analyst for Islington.

For 1o years ending 1877, 4to, 2s. 6d. ; for 1878, 8vo, 6d. ; for 1879, 8vo, 6d.

T ——

C. Fhin

POTABLE WATER: How to form a Judgment on the
Suitableness of Water for Drinking Purposes. Addressed to Medical
Officers of Health, and Sanitary Authorities, &c. Second Edition. By
CHARLES EKIN, F.C.5. - - . Crown &vo, 2s.

—_—

*f. Constaniine

PRACTICAL VENTILATION AND WARMING. With

Illustrations and Examples, and Suggestions on the Construction and
Heating, &c., of Disinfecting Rooms and Turkish Baths. By JoSEPH
CONSTANTINE, Manchester. With 52 Engravings and Plates . 8vo, 6s.

e

R. Dunglison

MEDICAL LEXICON: A DICTIONARY OF MEDICAL

SCIENCE. Containing a Concise Explanation of the various Subjects
and Terms of Anatomy, Physiology, Pathology, Hygiene, Therapeutics,
Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Jurisprudence, and
Dentistry, Notices of Climate and of Mineral Waters, Formulz for Officinal,
Empirical, and Dietetic Preparations ; with the Accentuation and Etymo-
logy of the Terms, and the French and other Synonyms. By ROBLEY
DuncGLIsON, M.D. New Edition, by RIcHARD J. DUNGLISON, M.D.

Royal 8vo (1,130 pp.), 28s.
‘! This title, ambitious and exhaustible as it is, simply and truthfully describes this

most valuable and learned work, which briefly but distinctly gives any one who consults

it, in the most accessible form, a vast amount of information on medical terminology of
all kinds."—Edinburgh Medical Fournal, i

_fJ‘-—

R. G. Mayne and F. Mayne
MEDICAL VOCABULARY : being an Explanation of all

Names and Phrases used 'in the various departments of Medical Science
and Practice, giving their Derivation, Meaning, Application, and Pro-
nunciation. Fifth Edition . Feap 8vo, 10s. 6d.

“ We have referred to this work hundreds | Botanical, and Pharmaceutical Terms are
of times, and have always obtained thein- | to be found on almost every page."'—
formation we required . . . Chemical, | Chemist and Drupgisi,
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THE following CATALOGUES issued by J. & A. CHURCHILL

will be forwarded post free on application:

A, J. & A. Churclill's General List of more than 600 works on
Medicine, Surgery, Midwifery, Materia Medica, Hygiene,
Anatomy, Physiology, Chemistry, &c., &e., with a complete
Index o their Titles for casy reference. N.B. This List
includes B, C, and D.

B. Selection from J. & A. Churchills General List, comprising
all vecent works published by them on the Avt and Science
of Medicine.

C. J. & A. Churchill’s Catalogue of Text Books specially arvanged
Jor Students.

D. A Selected and Descriptive List of J. & A. Churchill's works
on Chemistry, Materia Medica, Pharmacy, Botany, Photo-
graphy, Zoology, The Microscope, and other branches of
Science.

E. The Half-yearly List of New Works and New Editions
published by J. & A. Churclill, during the previous six
months, together with Particulars of the Periodicals
issued from their House.

[Sent in January and July of each year to every Medical Practitioner in
the United Kingdom whose name and address can be ascertained. A
large number are also sent to the United States of America, Con-
tinental Europe, India, and the Colonies.]

e

AMERICA.—J. & A. Churchill being in constant communi-
cation with wvarious publishing louses in Boston, New York, and
Philadelphia, are able, notwithstanding the absence of international
copyright, to conduct negotiations Savourable to English Authors.

LONDON: 11 NEW BURLINGTON STREET.
















