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viil PREFACE.

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 innumerable suspended
matters, it 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,ds it is often difficult for those
who are unacquainted with Natural History, even with a
voluminous work of reference in their hands, to 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 special effects; it is doubtful
indeed, if this be possible at present, beyond a limited extent,
being rather a point for the enquiry of future times, which
this little work camw 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.

In reference to the Plates, by way of apology, it may be
mentioned that, with the view of lessening the espense of
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34 TYPES OF FRESH WATER DIATOMAG

ox

PP T s

s
=
==
T,
o=
=
-
T——
=

SN i
AT DRI







VOLVOCACE £.







SIPHONACE £.







CONFERVACE £(a&}h) EDOGONIACEA (c&d) CHAETOPHORACEA







RHIZOPODA.
RADIOLARIA,

: : i \

. .
I.Aﬂf&hﬂ’pfu:w. - Aecanthocysiis
RETICULARIA 3

A HIP}?-IJF'PFHM«.
LOBOS A

PRI g

s il

' TR

.

|. 7renema acinas 2. Luglypha tubercelata 3.F alveolata .
Y Ditilugia, trwo forms. 5. Areelle Vidgares, from
above. 6. (' whiduin. 7 Amela, several forms.

0 s ot e s it e

il o






%

INFUSORIA.
FLAGELLATA. MONADINA.







FLAGELLATA /tonst/ THECAMONADINA.







CILIATA (Gont?) PARAMECIA.







CILIATA f(ons4) SYMMETRICAL FORMS.

SCOLECIDA. TURBELLARIA.







SCOLECIDA /(ont?) NEMATODA.

= i
il

Pl X1X







ENTOMOSTRACA.

OSTRACODA,.






MALACOSTRACA.
ISOPODA.

AMPHIPODA.

Fl. XA






INSECTA.
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2 INTRODUCTION.

At the end of the specified time, the water may be siphoned
off with a piece of india-rubber tubing, only leaving a thin
stratum over the glass dise. This should now be carefully
raised, and laid upon a piece of blotting-paper, so as to dry
its under surface, when it may be at once transferred to the
microscope, with a large piece of thin covering glass so placed
upon it as to exclude all air-bubbles.

Another good plan is to siphon off the water until only a
sufficient quantity remains to permit the sediment to be
shaken up with it, and poured into a tall conical glass, from
which, after ﬁtalldiiag again for a short time, portions may be
taken up by means of a pipette, and placed on a slide for
examination. A thin glass cover is always required, not only
to equalize the refraction, but to confine the fluid and prevent
evaporation, by which an obstructive dew would naturally form
upon the object glass. In the manner just mentioned the speci-
men of well-water sediment represented in Plate XXI1I. was pre-
pared. The gelatinous matter,developed by the bacteria-like cells
at the lower part of the figure, (@) was ouly loosely adherent at
the close of the first day; but, subsequently to this, or during
the next forty-eight hours, it formed a delicate but perfect in-
crustation at the bottom of vessel. Many of the little bodies,
detached from the gelatinous frond, were seen in active motion
in the immediate vicinity. DMore definite fronds, with still
more minute bacteriform bodies growing upon a decomposing
spray of pond weed, are shown in Plate VII. as seen with a
sixteenth of an inch immersion-lens. The first of these forms,
at least, would scem to exhibit an alliance with the Palmellacee,
while others, which are very readily confounded with them,
show a marked affinity with the Oscillatorians (see further
remarks on this subject under the head of Bacleriacee).

It will be apparent, from the foregoing observations, that the

sediments of comparatively elear water require the very lnghest

_coaill







SECTION 1.
MinerarL Marrers, (Prate 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, when com-
pared with a corresponding stratum of distilied water in a
second vessel observed in a similar way. Haziness, or pecu-
liarity 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, and the method
is 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 and clay in suspension
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,” and if it be a chalk water the
calcium carbonate will carry down suspended sewage or vege-
table matter, effecting a change of colour. Under such
circumstances the sense of smell may afford confirmatory
evidence.

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






SECTION II

Deap, or Decavineg Oreanic MATTER.

ANy of the forms described in the sueceeding 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 diffi-
cult 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 figures, will enable the observer to
determine them with sufficient accuracy for all practical
purposes,

A. Dead Vegetable Malfer. (Prares II. & IIL.)

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 Oscillatorians,
Bacteria, and their allies will usnally be found in their vicinity.
The breaking down of vegetable cells is of course attended with
the dischargé of the contained cell-sap, endochrome, &e.; 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






8 FIBRES—EPITHELIUM—OVA OF ENTOZOA.

flies and others, often overgrown with Acklya, a parasitic
siphonaceous plant (Plate XII. 5), and 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 &4, the extremity. 5. Epithelinm
from the mouth. 6. Ditto from the cutaneous surface. 7.
Striped muscular fibre. 8. A feather. 9. Portions of ditto,
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 and more compact in the
centre, while the superficial imbrication of the component cells
1s more distinetly marked. IHuman epithelial scales are broad
and flat, with an oval highly refringent nucleus and minute
scattered points in the surrounding space. They resist mace-
ration for a considerable time, and thus frequently percolate
with other impurities from latrines into neighbouring wells.

It may not be out of place here to call the attention of the
observer to the possible presence of the eggs of Kntozoa in the
water under examination. All spherical and ovoid bodies with
albuminous-looking and segmented contents should be looked
upon with suspicion, until their real nature has been deter-
mined ; accurate measurements of them should be taken, and
drawings if possible. (See Plate XXII., Figs. 10—14.)






10 MOVEMENTS OF PROTOPHYTA AND PROTOZOA.

while our greatest difficulty at the present time is to eliminate
tke protophyta from the realm of zoology.

It will be scarcely doubted that the numerous species of
Difflugia, Arcella, and Euglypha are veritable animals; but
what are we to say of the equally numerous Amewhe, now that
we are acquainted with the truly vegetable Amwhoids of Volvow,
and of the roots of mosses, through the researches of Dr. Hicks,
F.R.S. The pliant Vibrio and the rigid Diatom exhibit the
phenomenon of spontaneous movement, connected no doubt 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 on moveable bodies. In
this way the rigid diatom moves without change of form, and
shall we say by the same law the extensile plasma of the
passive amceboid is drawn out into pseudopodia, with the sem-
blance of active, and even of voluntary motion ?

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

Protophyta. Protozoa.
Without special Without vibration SpIRILLUM ............... GREGARINA.
i argans . a i
g EAOE.eevevee | gyith vibration ... VIBRIG ....coceesvevsenns —
E
%’ JB_-.* peeudopodin... Amehboids of VoLvox,, AMEBA.
—
= | Wi i 2 = o
“éﬂ:]:pﬂﬂlﬂl Rt : 0 — Spores of VAUCHERIA.. PARAMECIUM.
By flagella ......... EUGLENA...........000n... PERIDINIUM.

Above the lowest grades of plants and animals, or such as
are notified in the preceding table, no difficulty can arise in
assigning to every form its true position,






12 COHN’S ARRANGEMENT OF BACTERIA.

This group includes a single family, viz. :(—

7. Volvocacee.

Group T11. Plants in which all movement is confined to
the reproductive elements, comprising. the remaining families,

viz, :—
8. Pediastracee, 13. Confervacee.
9. Ulvacee. 14. (Edogoniacee.
10. Apivcystacee. 15. Cheetophoracee.
11. Siphonacee, 16. Batrachospermacee.
12. Zygnemacee. 17. Characee,

Definition of the foregoing Families, and of the more important
Genera appertaining to them.

GROUP I.

Famivy I.—Bacteriacee. (Prates VI. & VIL)

Under the head of Baeteria, Cohn has included all the very
minute spherical, elongated, rod-like, straight, and spiral fila-
mentous plants endowed with more or less active spontaneous
motion ; and now found to be associated with putrefaction and
other conditions of hygienic importance.

The annexed table is in accordance with Dr. Cohn’s own
classification, which he admits must be only provisional, until
something more definite is known of the nature and affinities
of these interesting organisms. Though the species are not
separately described, it was considered advisable to retain
them in the table to facilitate further reference, should it be
found necessary.






14 BACTERIA AND THEIR ALLIES COMPARED.

While there is little doubt of the intimate relationship
existing between the larger forms of the preceding table and
the Oscillatorians, Baclerium termo and its immediate allies are
involved in much obscurity as to their real nature and botanical
affinities, seeing that their supposed position in the animal
kingdom is now no longer tenable. The slightly dumb-bell
shape of the true putrefactive Baclerium manifests a very
significant correspondence with the form represented in
Plate XXIII., developed in the sediment of well-water, and
with many others such as that shown in Plate VII., occurring
amongst decomposing Alge.

All analogy would go to indicate that the Zooglea form of
Bacterium terino may be regarded as the primary or normal
state of this organism, the surrounding gelatinous matter
being simply the representative of that which forms the
indefinite frond of Microhaloa or Palmella for example.

Further, when the matrix breaks down, and the sepa-
rate little Bacferiez detach themselves from it, they often
commence those active movements which are in some inti-
mate way connected with their nutrition. Even many
Diatomaceee which are mnormally 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 mnarrow, but more irregular
when it is of a different form, The subsequent history of
. Bacteria has been variously represented by aunthors, but our
space will not admit of further enlargement upon this
subject.

The carbon of the higher aquatic plants is derived from the
carbonic acid present in the water, or liberated by the decom-
position of carbonates, while that of the molecular and more
winute filamentous Algwe (Micrococcus, Bacterivm,&e.) is usually






16 OSCILLATORIEX CONFOUNDED WITH BACTERIA.

It is highly probable that many of the supposed members
of Oscillatoriacee are truly referable to the succeeding family
(Nostochacee). j

On carefully inspecting a fair specimen of water rich in
Algee of different kinds, it will usually be easy to trace
examples of Oscillaforice ranging from the proportions of
ordinary Conferve to the diameter of Baclerium termo. The
same phenomena of endochrome-cleavage and spontaneous
movement will be seen to occur in all cases, iIn a more or less
marked degree; and indeed any differences distingnishable in
the smaller, as compared with the larger forms, can only be said
to be of a relative kind, and apparently in no way contraindicate
a prevailing unity of type. Frequently also the smallest
moving points or molecules observable in the field, instead of
being referable to the genus Micrococcus, are but segments of
the more minute filamentary species or varieties, as the case
may be ; for, even if their cylindrical form is not 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, or filamentous plants of
smaller size than the admitted Oscillatorians, it is impossible
to distinguish a primordial utricle and a cellulose coat, and of
course also difficult to determine the precise nature of the seg-
mentation. In the Oscillatoriee, however, the endochrome
suffers cleavage, while the primordial utricle and the cellulose
tube take no part in the process, being only capable of simple
growth and extension. 1In the Confervacee and other fila-
mentous Alge, on the contrary, both the primordial utricle
and the endochrome are engaged in the segmentation of the
filament, within the cellulose coat, to which, nevertheless, the
transverse septa and a new internal layer are added.

In a very interesting paper published in the Quarterly Journal






18 CHARACTERS OF NOSTOCHACEE—PALMELLACEZE.

ground, or in water, floating on the top, or at the bottom, at-
tached to stones in rivalets and streams, or in brackish ditches.
The characters of the frond sufficiently distinguish the three

more important genera, thus—

Expanded ... Globular or irregular ; filaments numerous . (1) NosToc.

Frond

lEJﬂﬂgﬁ!ﬂd ... Curved, linear, or spiral; filaments single . MoNORMIA.

Formless ... Often afloating film; filaments numerous . (2.) TRICHORMUS.

Besides simple multiplication by fission (which is sometimes
longitudinal as well as transversc), the Noslochacee afford in-
dications of the existence of a true reproductive process, in the
presence of certain vesicular cells (supposed to be spermatic?)
amongst the ordinary ones ; which latter are, morcover, here
and there further developed into sporangial cells, producing
true spores [rom which new filaments arise.  This process
appears to have been distinctly observed by Thuret in Nostoe
verrucosuin.

The three remaining families of this section are, strictly
speaking, composed of unicellular plants—i.e., consisting essen-
tially of a single cell, which may be solitary or associated with
others, in no very definite order, or as a brittle filament ; cells
multiplying by fission and reproducing by conjugation.

Taminy 1V.—Palmellacee. (Prare IX.)

Green cells (often red), spherical or ovate, in a more or
less consistent or definitely formed gelatinous material, consti-
tuting a frond, so called; the cells multiplying by simple
fission, without gemmation. Of the numerous genera referred
to this family, the following may be given as good examples—






20 CLASSIFICATION OF DESMIDIACE—DIATOMACLEE.

so as to form more or less brittle threads of cells in linear
series. A sutural line running round the cell-wall transversely,
marks it off into two symmetrical halves, and cleavage takes
place at this line, preparatory to the gemmation of two new
half frustules from the old ones thus separated. The forms of
these cells are very beautiful and varied, and chiefly charac-
terize the genera, which admit of the following arrangement :—

Plain and
much elon- ¢Curved or erescentie ...........corcvevicivissemnineneer 1. CLOSTERIUM,
gated—
Closieriea ... ( Ends {Gnnhmts simple ...... 2. Perrva,
roanded ... Contents spiral ...... 3. BPIROTENIA.
Straight 4
= Ends truncated .......cccoviimiiennnnss 4 DOCIDITM.
—_— * '
S E% < \Ends notehed ....coccvnmssecescsinnssesnes 50 TETMEMORTS,
3 fDeeply Ineised ......ccoeiicmcem carcnnannnas 8. MICRASTERIAS.
BInBbed  ..icicisisiesnsiinasniensenanisn | 0s BIABTETN,
Ornamental,
short, or of Withont spines......... 8. Cosaanrvas,
muoderate length—
k{;‘mmarmt Simple ......-4 With two spines ...... #. ARTERODESMUS.
With several gpines... 0. Xawtrrorow.
Eni riew-ais f Projections single ... 11, STRATEASTRUM.
BUIEE o | Projections double ... 12. Drpywmocpano,
sCells  oppo- ( Filaments rounded ... 13. DipraorRiva.
sitely P-4
m Ap % ) dentate ... 1Filﬂm¢n!5 angular ... 14. DEssiprva.
B85 Cells deep) 1
S E £ | Desmidiex mmstrir:leﬂ ]-Junctmn glanduolar... 15. SFEEROZOSMA.
=
f=s . Junetion gimple ...... 16. HYaLoTHECA,
Cells elightly { P
Q-E'-' 3 \ constricted Junetion perforate ... 17. ApToGONUM.
2% 18.)
- & : SCENEDESMUTS.
2k £ F Ankintrodss e .. ccnve aniissasnimsaennass s R W ia i Y
L
284 20. ANEISTRODESMUS,
me )

Faminy VI.—Diatomacee. (Prate X.)

Like the former family, the Dialomacee are unicellular plants,
in some instances isolated, in others cohering in chains or fila-
meuts, or in some definite way. The cell wall, however, is
composed of a glassy or silicious material, instead of cellulose,
which is found in all other vegetable cells; and the endo-
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Divigion 1, Not immersed or enveloped in a gelatinons frond,

Tiipizsion 3,

R2

——

Tribe 1. Striate,
With linear sculpluring.

Without terminal nodales
With { Beparate ......coons

------

r.ﬁ‘umﬁem' e Arcnate
terminal

nodales | Ina flament .........

Meridionea . Cuncate ............
( Strim
granular
Sirime {

} A close chain ......

Quadri- (=117 T R

lateral. 4 contino-

Fragilariee. |
ous

In & close chain ..,
Emm

seare l'|
'|'I|lil:llh Lln o atar-like chain

Discoidal ....cccceees
Cylindrical, or glo-

e

j In a zigzag chain ..

Without a medion
nodule.

Mostly single

seEEaE

Melosirea { In a filament ......

{Sad{llu-uhupcd o
Subqundrate, ovate,
or elliptical, with ] Full border, simple
marginael furrows Depressed, borders
undulate ......
Compressed,
mL'LII an puncta...
Prismatie, with a
l pseudo-nodole ..

Elliptieal ............ Fixedbyonesurface
{With astalk.........

\Surirellee ..,

e

Much elongated ..
jCoceoneides

Acknanthkes. Bent .........ccieeeee

Without o stalk ...

y M{Withmlnshlk

elgmoid ..o | Wigh a stalk.........

Gomphonemee Wedge-shaped ...... Withastalk ...
Ends finll & rounded Strim continuons ..

< Cymbellee ... { Inequilateral

nodule,

"f;‘}lh a median

Iminersed, or

J ont o st:lurna:
\Naviculew ...d Fnds Blanight l‘i'-’uh. i Btoures,
mire § lfmwuﬁb;lr
acute irim in rec-
Higmold j[ tiong .......
vold, inflated .........corermnnnnreserssn
gégg__;] glim? Lo | Avcloseseries..
T S| mple Lt
EETEL | Striatellea. .. {E?E;!:l' i‘:'llll.':rrll.plml . LA zigzag chain
S E== (1Lt
I‘E:‘: E 2 j -[L':'lpl.lllti:, like notes in music, ..
Ilr!npﬂ
with - Frond mamillated .
=25 Like loculi I
E E=T] Navienla Hoops | { Frond amorphous |
E%‘E J' ek eymhsyan simple | | Proid Msmentors.
= &
Ea Like Cymbella ...... Frond ilamentous.

CLASSIFICATION OF THE DIATOMACZE.

"{lan:dclmn B].‘l.il‘ﬂl}

with '|

}m

T p——

1. EPITHEMIA.
2. EvNOTIA.

3. HimantTioiom.
4, Meripion.

6. Fragriania,

. DENTICULA.

7. ODoNTIDIUM.

8, DiaToma,

. ASTRIONELLA.
10. CY¥CLOTELLA,
11,
12.

13.

Mzrosiga.
CAMPYLODISCUS.
SURIRELLA.

4. SPHINCTOCYSTIS.
. NirzscHIa.
BYNEDRA,

17.
18.
1%.
20,
2L

28

Coccoxels,
ACHNANTHES.
ACHNARTHIDIUM.
CYMBELLA.
CoCCONEMA.
GOMPOONEMA,

23. PIXNULAEIA.

Strime dotted, mﬂl | a4 Niv¥IcULE.

“r 26, STAURDNEIS.

}ﬂi GYROSIGMA.

27. AMPHORA.
258, TETRACTOLTA.
80, TADELLARTA,

30, TerrsINOE.

31, MastoGLota.
32,

3.

FruosTuLIA,
COLLETONEMA.

34, ExcxoNBMA,

-






24 CHARACTERS OF THE PEDIASTRACEZE.

mutunal contact and compression. This union also takes place
in the cells of Gonium, while in numerous other Volvocacee, as in
Pandorina, it never happens, but the cells simply lie in juxta-
position. As before intimated, the connexion of the four motile
cells of Prolecoccus arises from the incomplete cleavage of the
original cell, while the communication subsisting between the
cells of Volvox and Gonium is sequential to complete
cleavage.

The union of primary distinet elements to constitute what
we must regard as the perfect organism is further seen in the
Pediasiree, which are at present, obviously incorrectly, asso-
ciated with the Desmidiacee, and in the remarkable genus
Hydrodiclyon, supposed to be siphonaceous. These are pro-
visionally arranged by themselves in the next Section.

GROUP IIL

Famivy VIIIL.—Pediastracee. (Prate XI1.)
As defined in the preceding paragraph, including at least
three genera.

1. Cells disposed in radiate discoidal frt}nds} (L) Pediastrum.

always minute ..... S e B S

2. Cells like those of a Pediastrum, but
; ; Cwelastrum,
in a spherieal frond ............... e

3. Cells dlslms{.:d, in a rctufulate sacf:ulus,} (@) Hydrodistyen:
often attaining a considerable size... I

In Pediastrum 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 juxta-

position, and union of the cells in some definite manner.






R0 CLASSIFICATION OF APIOCYSTACEJE—SIPHONACEE.

f Pyriform, with gunir]in]
in fours, forming nu- ; (1.) ArlocysrIs,
Dehiscence METOUs ZO0SPOres ... J
irregular, - Fusilﬁzrln1, with a |m.ri&]
slit-like tal stareh granule and
green e mﬁeum form- [{2} HYDROOYTIUM.
( Non-parasitic, \ing ZOORpoTES .........
with green (Cylindrical, curved, with
contents ... 8 gonidia, which am}{&] Ora1ocyTIOM.
Pehinsanss dispersed when ripe
subterminal, Ejlmﬁl 1;?.] Ist.l'a;ghl; 1
: o wit gonidia form-
'E ﬁ circumoissile ing an umbel, like the -(4) Sciapiva.
& parent cell, at its ex—j

tremity ...
Gluhnsr. with a lid,
growing upon cells
and =eniding their pe-
dicle inwards .........
Flask-shaped, growing
within  cells and
piercing the walls to -(6.) PYTHIUM.
discharge their gﬂ-j
11 17 NP,

(5.) CHYTRIDIUM.

LParn.nitic on Confervoids, with
colourless contents ........ ...

Faminy XI.—Siphonacee. (Prare XIL.)

Fronds unmicellular, or composed of a continuous extension
of simple membrane, with the reproductive elements developed
in special organs or cells,

Excluding such members of this family as are purely
marine, only two fresh-water genera are worthy of special
notice here—viz., Vaucheria and Achlya.

(1 to 4.) Vaucheria. Most of the species of this genus
are inhabitants of fresh water; but some are marine. They
consist of branched tubular filaments, frequently almost felted
together in fine silky green tufts. The little granules of
chlorophyll 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 observed that these bodies usually made their escape
about eight o’clock a.m., at which time the process may be
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] =
Spore, formed Endochrome spiral ... (1.) SPIROGYRA.
"fB}' Lewnivires. | in one of the | Endochrome in  two
tubes between | PArent cells. round or stellate } (2.) ZyoNEMA.
the ne;gh_ m;lﬂﬂﬂﬂ.......t. e baEdaa ‘
houring cells s Endochrome in  two
of different round or Htt:l]au-i (3.) ZvcocoxiuMm.
xp | filaments. | Spores formed g "'““““”‘--'-l--!--:--m;ju- !
I the eon 4O e | (4) MEsocanros,
= neoting tubes. | . e diffused ......
B Spore square or croei-
= ate ; endochrome dif- } (5.) STAUROCARPUS,
o ST R e S
Spores formed
By an arcuate { ] }Hpum ovoirl ;  endo- )
[ - 1
$ube between | LD ODH of the chrome spiral ......... | (6.) RHYNCHONEMA.

yjork s parvent eells, l
Il:;%l;i?:f.:h Spores formed l
same filament [ in the con- . Endochrome diffused... (7.) PLEUROCARPUS.*
\ "\ necting tube,

1, 2 and 3, a. Dl’iginﬁl filament ; b. Conjugation ; 5 and 6, @ and b. Different apecie.’!.
* Not figured.

Famivy XIIL—Confervacee. (Plate XIIL.)

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
purple, often assuming peculiar patterns, and ultimately con-
verted into Zoospores, with two or four ecilia, from which the
filaments are reproduced.

From a fresh-water point of view, only three genera appear
to be of importance—viz., Cladophora, Rhizoclonium, and Con-
ferva; and even these may all be yet included in the suc-
ceeding family.

All the species with branching filaments may be referred to
the genus Cladophora ; for though many species of Rhizoclonium
have short root-like branches, it so happens that those found
in fresh water have simple filaments, which are best distin-
guished by their decumbent habit from the simple filaments
of Conferva.
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duces a repetition of the rings, which always characterize even
fragments of these plants. :

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

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

Famivy XV.—Chaetophoracee. (Plate XII1.)

These are very beautiful, branched and articulated, filamen-
tous 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 distinctive characters of the family. Bristles of an
inarticulate kind, however, arise from the articulations in cer-
tain genera.  Finally, spores and four-ciliated zoospores are
formed from the contents of the joints.

Draparnaldia presents a central axis of large colourless
cells, with tufts of smaller branches at the articulations. In
Chetophora (c) the filaments are branched and setigerous,
indefinitely embedded in gelatinous matter. In Coleochete
the frond is discoidal and adherent, composed of radiating
dichotomously branched filaments and the bristles springing
from the back of the joints are sheathed at the base.
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cells, make up the globule; while fine spirally-twisted tubes
form the investment of the nucule. So short a notice of these
organs is only given to facilitate their recognition when
detached.

Notes on the habilal of the Fresh-waler Alge, in relation to the
tmport of their presence in drinking water under examination.

It is important to know that, not only is there a general
geographical distribution of aquatic plants in the larger districts
of the globe, but also a more restricted localization of certain
species, by mere casualty ; whilst the special habitat of others
is determined by the fulfilment of conditions most favourable
to their modes of development and habits of life. Thus, some
may be found in running or gently moving water, some in
still depths, some in the pool, the pond, the lake ; others in
the streamlet, the brook, the river ; some in regions of death
and decay, and others with purer surroundings. There would
therefore appear to be good promise in the study of this de-
partment of Botany, including not only the recognition of any
organisms that may reveal themselves, but the hygienic import
of their presence.

The Palmellacee, Coccochloris, Chlorococcum, &e., appear to
depend largely upon the rains, both for their propagation and
diffusion, and the moisture surrounding them must be suffi-
ciently persistent to favour the development of their outer
gelatinous investment. In the absence of the requisite moisture
and consequently of the gelatinous envelope, these humble
plants present the appearance of a green eflorescence. How
far they may invade Lichens, as casual parasites mistaken for
gonidia, is yet an unsettled question.

While the Desmidiacee are, perhaps with very few exceptions,
essentially aquatic, the more striking forms of Diafomacee are
marine. As Desmids seem to love pure water, and usually






34 SUB-KINGDOMS OF INVERTEBRATA.

Chatophoracee and Batrachospermacee occur in  gently
moving pure water, of which their presence would therefore
afford some indication.

Characee inhabit still, rather than moving water. One of
the species may be met with in brackish ditches, and the
occurrence of these plants can scarcely be regarded as a
guarantee of the purity of the water. Many of them how-
ever have the property of fixing carbonate of lime, by which
they have acquired the name of “ stoneworts.”

B. Living Animals.

The smaller, or microscopic Fauna of the fresh water, as
might be expected, is rather comprehensive, including repre-
sentatives of all the sub-kingdoms and many of the classes of
Invertebrata. This will be seen at a glance in the annexed
Table, the arrangement of which will be followed in the
succeeding pages.

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

I. The Prolozea (Siebold) are small or minute bodies,
either more or less partaking of the character of simple cells,
furnished with vibratile cilia or flagella ; or resembling merely
the contents of cells, destitute of an integument, but capable
of throwing out mobile extensions of the sarcode, or gelatinous
substance of their bodies. The members of this latter class
are named Rhizopoda, from the root-like form of the locomotive
processes, while those of the former coustitute the Infusoria,
so abundaut in organic infusions,
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38 CLASSIFICATION OF RHIZOPODA.

I. Prorozoa.

1. Rhizopoda. (Prate XIV.)

Besides the sponges, which are represented by the genus
Spongilla (found in still or slowly running waters, on stones,
old workwork, &e.), the Rhizopoda admit of distribution into
three groups, easily distinguishable by the characters of the
pseudopodia, or the motile extensions of the body substance
already noticed. In the first group or order (a) (Radiolaria)
they are slender and raylike, persistent, or slowly retractile.
In the second (4) (Reticularia) they are firmly branched, more
or less intercommunicating, or reticulate; while in the third
(¢) (Lobosa) they are lobose or digitate. These Orders corre-
spond very nearly with those adopted by Dr. Carpenter, F.R.S.,
and will be better understood on inspecting the following
synopsis of the geneéra. They have the advantage, at least, of
being simple, though of course they ean only be provisional in
the present state of our knowledge of the subject.

(a) Radiolaria.

Pseudopodia delicate ray-like simple, besetting the spherical
surface.
o, [(Haked .o s et nsssasee: (1) AOTINOPHBTE.
‘f { With fine spicule ; free ... (2.) AcANTHOCYSTIS.

=]
With a covering or shell
Fenestrated ; with a pedicle (3.) CLaTHRULINA.

Habitat :—Actinophrys digitata amongst marsh plants; A.
Eichornii on the surface of infusions, and with A. discus
(Trichodiscus) and the other species, amongst conferve and
aquatic plants. Acanthocystis and Clathrulina occur in bog-
water.

(b) Reticularia.

Pseudopodia filiform, reticulate, or finely branched; lo-

calized, (Body) globose or ovoid.






4.0 CLASSIFICATION OF INFUSORIA.

the sediment of fresh water are—1, birotate; 2, short, cres-
centic, and echinate ; or 3, in the form of stout needles rounded
at one end and acute at the other.

2. Infusoria.

The heterogeneous members of this class have been of late
years divided into three Orders—viz., 1st, the Ciliata; 2nd,
the Suctoria; and 3rd, the Flagellata. The Sucloria, however,
being but phases of Vorticellina, a family of Ciliata, can
scarcely be regarded as a separate Order, and may therefore
be rejected. This will leave the Ciliata and Flagellata ; and it
may even be said with truth that most of the latter actually
belong to the Botanist. Nevertheless, as the object of this
work is to facilitate the recognition of the forms themselves,
the knotty question of their natural classification must be
deferred to a future period, when their whole history will have
become better known.

With some few alterations and the exclusion of the fore-
going Rhizopoda, the following Tables are in accordance with
Dujardin’s arrangement of the Infusoria.

(a) Flagellata.

Furnished with one or more flagelliform (whip-like) fila-
ments for locomotion, rarely also with a liear series of cilia,

Families and Ilustrative Genera,

1. Integument not distinetly differentiated ............... MoxaDpINa.
(Monas; Cyclidium.)

Agaragabe.. .. i DixoBRYINA.
(Dinobryon ; Epipyxis.)
2. Integument
distinet... Integument contractile ... KuerLenia,

(Euglena; Paranema.)
Tsolated Without cilia THECAMONADINA,
Tntegument (Phacus; Anisonema.)

rigid. :"' t.;;hf:rf:;; PERIDINZEA.

(Peridinium; Glenodinium.)
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Some Bursarina present themselves in the intestine of the
Frog, and of Nais; and Urceolaria pediculus may be scen
gliding over the ciliated surface of Planaria (see also the note
appended to the Table of the species of Hydra helow).

The following Tables of classification will form the most
convenient description of the figures.

Flagellata. Monadina, (Prare XEY.) XV
Mobile throughout... 1. Moxas.

([ Arising
[ A single flagellum .., | ™ front | fobile at the end ... 2. CrcrLipivm.
| Arising just behind the beak ... 3. CriLoMoNas
( Arising laterally .................. 4. AMPHIMONAS
E:g {l A second filament ... | Posteriorly ......ccc...ceeeeenoooe... 5. CERCOMONAS.
‘In front, but trailing ............... 6. HETERAMITA.
Two equal filaments at the curved angles in front......... 7. TrEPOMONAS.
Four equal filaments in fmnt., and two thicker ones pos- :
\ teriorly 8. HEXaMITA
& 8 {Gmup originally fixed on a branched axis . ceessennes 9 ANTHOPHYSA.
= =
< Group always free, revolving .........ccococsnirieceeere wveee 10, UVELLA.
Dinobryina.
With an Single, without an eye-speck, and m:unmclnljr without T
flagellum ..... ... "
urceolate ek 3
Forming a branched nwgrenrat&, w;;t.h both eye speck 3 :
i e and flagellum .. mnr i e TR & ST
Euglenia.
Atmc‘llﬂd e e e T N T Y T TN 11 CDLILCIEH‘
No visible flagellum ; two eye-spots .................. 2 DisTIGMA.
With an % With a tail-like process 3. EvGLExA,
eye . i 3
One flagellum Without a tail 4. AMBLYOPHIS
Free......{ Without an eye .............coooo... 5. PERANEMA.

| Greenorred ; aneye-spot 6. CHLOROGONIUM.
Two flagella ........ ..... 3
Colourless ; no eye-spot 7. ZyGosgLIs,

Several flagolla........ ...ocossrinniiinrminiinciirananne, 8 POLYSELMIS,
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Euplota.
Having hooks but no styles .....
Body depressed ; ¥
With both styles and hooks ......
Paramecia. (Prate XVII)
Lamelliform, frontal margin
< (Mouth Bod produced on one side ... gl
E o) SRS i
Mouth
g il Body Globular ...............
B With ap. | Vith vibrating lips ...............
‘ Mouth pendageg Lip inferior, projecting .........
= | lateral (Mouth within a lﬂ]]gll:-udma.l
g Without oblique fuld heom STy 0 8 }
§ f.ll appendages | LMuuth m:pmyug on the margin
= Globular by contraction ...
E Mouth Bods : :
l t.-El‘lIiiﬂa.l ﬂd? F]Hﬂk' Pﬂ"]tET] hEh]ﬂd.........
\ehaped. | Rounded behind .
Bursarina.

(Acuminate pnateunrly, with a fron-
tal eye-8pot.......couiirmnaiannninnas

§

Short purse-like
or mudemte]y 1

= Rounded posteriorly, no eye-spot ;
E elongated... a spiral row of cilia in fru:’;t Lud
\ ing in a large mouth .
Much elongated, | Mouth in advance of Llw :md-.ile at

e

eylindrical ... the end of a row of cilia

Urceolarina.

Clustered vorticella-like animals in gelatinous masses

With a crown of
cilia at both ends
Solitary Body trumpet-shaped, ciliated
Crown of cilia in over, mouth spiral ..

front only ...

pEmawn

ulate

CEEEET LT

Body short and discoidal ............

Body Lell- nl‘mpud umcuth tml sub-

CLASSIFICATION OF INFUSORIA.

1. HIMANTOPHORDS,

2. EUPLOTES,

i 1. CHILODON.

N ASBULA.

[

3. PRORODON.
4. GLAUCOMA.
5. CoLroDA.

6. PABAMECIUM.
7. PANOPHRYS.

8. HoLOPHRYA.

9. TRACHELOCERA.

10. LACEYMARTIA.

1. OPHRYOGLENA.
2. Borsaria,
and
3. LevcorHRYS (Ehr.)

4. SPIROSTOMUM,

1. OPERYDIDM,
2. URCEOLARIA.
all} o SreNtoR

4. UROCENTRUM.
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Table of the species of the genus Hydra.

[ Cylindrical or {Tentacula shorter than the l.m:]y, (1.) H. viridis.
insensibly smaller at the base... e (Leaf green.)

narrowed to- .
wards the | Tentacula as long as or longer than E (2.) H. vulgaris.

(Yellowish or red.)

-§‘ J base. | the body, tapering to the end .

i

% Attenuated [ Tentacula longer than the body ... t ﬁ;ﬂfﬂﬁtm g
below in a
marked de- | Tentacula several times longer than . fusca.

ll gm' { t‘he hﬂd: iassEmBEaEsREE % [Bf{lwn or ngniHh.}

Habitat :—In ponds and still waters on Lemna and aquatie
plants,

Note.—Parasitic Infusoria are often found upon these
Polypes—viz., Kerona polyporum or H. vulgaris and H. fusca ;
and Urceolaria pediculus or H. vulgaris and H. viridis. Their
presence, however, would indicate impurity of the water and an
unhealthy condition of the Polypes themselves,

(b) Corynida.

In this, the second order, the Polypites are either single or
two or more connected by a common substance or «“ Cenosare,”
always fixed at the base, and usually developing a firm outer
layer or “ Polypary.”  The reproductive organs or “ Gono-
phores” arise either from the Polypites, the Ceenosare, or the
so-called ““ Gonoblastidia.”

Genus Cordylophora (Allman.)

Polypary horny, branched, and rooted by a creeping tubular
stolon; polypes ovoid, with a small mouth, and scattered
filiform tentacula.

(3.) Cordylophora lacustris was the only species known to
Allman, but lately a second, C. rivularis, has been added.






48 SCOLECIDA — (conlinued).

(¢) Rotifera. (Prare XVHL) X1X

The Wheel Animalcules, so called on account 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 retraction and protrusion. The alimentary system is usually
distinct, with a dental apparatus and two orifices, and the
sexes are separate,

As a whole these little creatures present superficial points
of resemblance to the Enfomostraca, to which the character of
their segmentation makes a nearer approach than that of any
Annelida. Tndeed, they have been rather appropriately named
Cilio-crustaceans by Leydig. Dujardin grouped them in the

following simple manner :—
Tlustrative Genera,

1. Those that are fixed ... Floscularia. Melicerta,
2. Those that swim ounly ... Brachionus. Furcularia. Albertia.

3. Those that both swim}R i
and crawl sl olyfes

Ehrenberg’s arrangement, though perhaps more artificial,
may still be found more convenient for the recognition of
genera.
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(b) Oligocheta.

The Oligocheta, or Setigera, include the Earthworins ( Lum=
bricini) and the true water worms (Naidide). Their bodies
are usually much elongated, and furnished with locomotive
chitinous setw or bristles attached in rows to the sides and
ventral surface laterally. The Lumbricini are hermaphrodite,
and the Naidide unisexual, but the latter also multiply in a
remarkable way by gemmation and fission.

Tlustrative Genera.

1. Lumbricini. l Having four rows of setw, two dorsal and

a{ﬁaE;:;l.?:[;:l} ] two ventral, on each side ... ...ociceinn .. TUBIFEX.
Two rows of setw, one dorsal and one ven-
2, Naidide. tral, on each side; the four first segments ¢ (1) Nais
(All aguatie.) without dorsal set® ._......... cccocviiininns ;
With ventral set@ only .ccccoservivasensaseses ... CHETOGASTER

In Lamarck’s genus Stylaria the sete are very long, and
the cephalic segment is produced into a kind of proboscis.
The genus Proto, 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 p]a'nts
burrow in the mud, or manufacture little tubes into which
they retreat for protection. The sele, but more especially the
ventral uncini (1 b), which are usually bifid at the extremity,
are frequently found in the sediment of water in which alge
have been kept for some little time.

Note—In some instaunces two speck-like eyes are present,
and they may be confounded with the aquatic larvee of insects.
They differ, however, in having the sete implanted beneath
the general surface, and the absence of the fine dark ramifica-
tions of the trachesz and of oral or cephalic organs of any
kiud, except the above-mentioned eye-specks.






H2 CRUSTACEA (continued).

2. Branchiopoda.,
(a) Phyllopoda.

Legs from 11 to 60 pairs; joints foliaceous, branchiform.

Familics. Illustrative Generg.

Tail simply bifid ............ AKTEMIA.
Naked ... Branchiopoda

Body
Toa ghioll  ASpidepRord ... .ceeorroosvencssesreenssosensses () APUR

Habitat :—Respectively in saltpans, ditches, and pools.

Tail in two distinct pieces (1.) BRANCHIPUS.

(b) Cladocera.

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

pairs.

Fumilizs, Ilustrative GFenera.
Legs, ! (7.) DAPONELLA ...... 2 & 2 jointed)
6pairs | 0} Brok v, 3 &3 jointed

[ntestine simple, no h'lanlr} Danbeils

apot in front of the eye ... - ((5.) DAPRNIA .ovcoeens)

bl 4 & 3 jointed
5 pairs L (6.) BoBMINA ...venes F : /

_

(1) CaxpoRTs ......

Branches of the inferior
antennm

A single eye.

Intggtinecqnm!u!e:l,umnﬂk} T {Lﬂgi. (2.} Caxrrocxrcos .
\  apot in front of the eye ... Lynoeis & pairs lﬁ'} T A

(&) PLEUROXUS ..coes

3 &3 jointed

Habitat :—In ponds, ditches, tanks, and reservoirs ; usually

m gmd water.

B. Malacostraca. (Prare XXJ|)

a. Edriophthalmata.
(a) Isopoda.

(1) Asellus aquaticus appears to be the only fresh-water
Isopod. Its distinguishing features are the following:—
Superior antennw, at least as long as the peduncle of the
inferior ones. The seven pairs of legs of the order, with the
terminal hooks entire ; and two bifid needle-like processes at

the posterior extremity of the body.






h4 AQUATIC LARV.E OF INSECTS.

(b) Acarina.

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 unguniculate or spinous; the eyes two or
four, and the legs generally ciliated and natatory, the posterior
pair the longest. Of the several genera Hydrachna would
appear to be the most commonly met with. (1) Hydrachna
globula 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 Aechlysia has
been given to the hexapod (six-legged) young of this genus,
the Nymphs of which are parasitic on aquatic insects.
(2) Hydrachna geographica. (3) A still more globular form.
(4) Limnochares holosericus, crawling, not natatory.

Habitat :—1In 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.

The more usual aquatic larvee are of the following Orders,
as given by Kirby and Spence, and are sufficiently numerous
to suggest that they would be more readily determined by the
use of figures than by description, however elaborate,

Families. (Tenera.

: Dyriscus, Hyoroeurnvs, Gyrisvs, Limvrvs, Pag-
G { ¥Us, HErErRvcEncus, EvorHorus, HyDprENA.

: Gernis, Veria, HYDR METRA, NoToNECTA, SIGARA,
(b) Hemiptera NEPa, RaNaTRA, NAUCORIS.

(c) Lepidoptera A few (as NyMPHULA).

() Trichoptera The majority (PHRYGANEA, &e.)

(¢) Neuropfera LIBELLULA, JlsaNa, AGRION, Sianis, EPHEMERA.
(f) Diptera .. Cunex and TIPULARLE.

(#) Aptera...... ATAX and some Poburz.
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fish, so called ; conchological works may be consulted if neces-
sary. The following genera occurring either in this or other
countries are merely cited as examples.

1. Lamellibranchiata (Bivalves).

(a) Asiphonida, Anodon, Unio, (b) Siphonida, Cyclas, Pisidium,
Cyrena.

2. Gasleropoda (Univalves).
(a) Prosobranchiata (Operculate).
Neritina, Navicella, Paludina, Ampullaria, Hydrobia, Valvata,
Melania,

(b) Pulmonifera (Inoperculate).
Limnea, Physa, Planorbis, Ancylus.
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Asellus, 37
»  aquaticus, characters of, 52
- e habitat, 53
Asiphonida, 37
. (bivalves), 56
Aspidephore, 52
Astrionella, 22
Atax, 37

BﬂDTLLUB species of, 13
Bacteria, 6
classification of, 13
= movements of, 14
& and the putrefactive
process, 15, 33
of Cohn, 12, 13, 15
Bantermcem 2. 18

e ufﬁmt; of, to the Oscilla-
torians, 2

5. alliance of Palmellacex
with, 2

= (Bacteria of Cohn), 11
e in relation to Lvnﬁhyn, 17

Bacteriform bodies in gelatinous
fronds, 2
Bacterium, species of, 13
< termo, 16
5 = Zooglea form, 14

o minuteness cul' re-
prudu{'hve particles of, compared
with those of Lynghya, 1?

Batrachospermaces, 12
2 characters of, 31
habitat of, 54
Batrachospermum, 31
Bdellia, 49
Bivalves (Lamellibranchiata), 56
Bog moss (Sphagnum), 7
Bosmina, 52
Brachionea, 43
Brachionus, 43
amphiceros, 49
Bm‘ucﬁmpcm’ﬂ bl, 52
classification of, 52
Blauchlpus 37, 52
Bulbochate, branched flaments of, 30
setigera, 30
BUI‘EEI‘IE 41, 44
ﬂs.:mﬂ‘rmn' -il.
= classification of, 44
= habitat ol some, 42

ALCIUM Carbonate, 4
Camptocercus, 532
Campylodiscus, 22

Candona, 51
Canthocamptus, 51
Carbon, souree of, in Aquatic Plants, 3
C;trt:hn.smm, 45
Carpenter, Dr., F.R.S., Orders of Rhi-
zopoda Eld!)plﬁd by Ium 38
Cell-sap, 6
Ceratophyllum, 39
Cercomonas, 42
Chetogaster, 50
Chetoglena, 43
Cheetonotus, 45
% larus, 43
Cheetophora, 30
Chetophoraces, 12
5 characters of, 30
-t Zoospores of, 30
habitat of, 33
Chaatntjplﬂn. 43
Chalk water, 4
Chara, ﬂnthnmmids of, 51
» Stem of, 31
Characem, 12
characters of, 31
Chllﬂd{m 1t
Chilomonas, 42
Chlurncuccum, distributed by rains, 32
Chlorogonium, 42
Chromogenous Bacteria, 13
Chydorus, 52
Chytridium, 26
parasitic and colourless, 27
{:'e..'fm!.:z 36, 40
x dvlmml and elassified, 41
»  classification of, 41
»  their import in waters, 41
Cladocera, 37

2 delinition and arrange-
ment, 52
Cladophora, 28
o species of, 28

! glomerata, habitat of, 29
crispata, habitat of, 20
Clalhrulnm, 38
5 habitat, 38
Clay, 5
Closteries, 20
Closterium, 20
Coccochloris, 19
@b distributionof, by rains, 32
e probably mistaken for
the gomidia of Lichens, 19, 32
Cocconeidewx, 22
Cocconeis, 22
Cocconema, 22
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Dujardin’s arrangement of Zufusoria,
40

» arrangement of Kofifera, 48
Dytiseus, 37, 54, 55

DRIOPHTHALMATA, 52
Eegs of Eutozoa, 8

Elophorus, 54, 55
Emydiam, 53
Eunchelia, 4]

»»  habitat, 41

»  classification of, 43
Einchelys, 41, 43
Encyonema, 22
Endoch rome, 6

5 cleavage, in Oseillatoriem,
16

b n in Confervacesm,
16

Enoplide, parasitic Nematodes, 47
Enteromorpha intestinalis, 25
Entomostraca, T, 37
% with parasitic Forfi-
cellina, 41
i deseription of, 51
Epipyxis, 40, 41, 42, 45
Epithelial seales, 8
Epithelium from the eutaneous sur-
face, 8§
e from the mouth, 8
Epithemia, 22
Euastrum, 20
Luchlanidota, 49
Euglena, 10, 41, 42
3t viridis, habitat, 41
Euglenia, 40
N classification of, 42
BEuglypha, 10, 39
5 tuberculata, habitat, 39
Eunotia, 22
Eunotieq, 22
FLuplote (Ehr.), 41
»  classilication of, 43
Euplotes, 41, 44

EATHER, 8
Fibres ol fabries, 7
,» of silk, 8
s  of wool, 8
Filamentous Alge, minute, 3, 14
Fission in Coeeochloris compared with
the Desmidiacese and Diato-
macea, 19
,» in Palmellaces, 19
Flagellata, 9, 36, 40

Flagellala defined, 40
- classification of, 40
Floscularia, 48
- ornata, 49
Fragilaria, 22
Fragilaries, 22
Freshwater Alge, 11
distribution of, 32

:: :: notes on the habitat
of, 32
- Polypes, 35

o Polyzoa, habitat, 55
Frustule of Desmidiacem and Diato-
macewe compared, 21
Frustulia, 22
Fungus-life associated with simple

decay, 15
Furcularia, 48
AMMARUS, 37
A characters of, 53
5 fluviatilis, 53

o pulex, 53
Gasteropoda (univalves), 37, 56
Gastroehmta, 43
Gelatinous frond of Volvocacem, 9
Germ cells of Chara, 31
(Grerris, 54

. lacustris, 55
Gomphonema, 22
Gomphonemew, 232
Goniometry, 5
Gonium, 23

- union of the cells of, 24
= and Volvex,union of the cells,

sequential to eleavage, 24
“ Gonoblastidia,” 46
“ Gonophores,” 46
Glaneoma, 44
Glenodinium, 40, 43
Globules of Chara, 31, 32
Glossiphonia, 36, 49
Gregarina, 10
Growmia, 36, 39

,»  MHuviatilis, habitat, 39

»  hyalina, habitat, 39
Gymnoi@mata, 53
Gyrinus, 54, 55
Gyrosigma, 22

ABITS of Aquatic Insects, 55
Hair of Rabbit, 8
Halteria, 41, 43
Haziness, detection of, 4
Hemiptera, 37, 54
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Mastogloia, 22
Megalotrocha flavicans, 49
Megalofrochea, 49
Melania, 56
Melicerta, 48
Melosira, 22
Melosirem, 22
Meridion, 22
Meridionee, 22
Mesocarpus, 28
Mesostomum, 47
Micrasterias, 20
Microbacteria, 13
Micrococcus, 13
e species of, 13
= resembled by segments
of minute filamentary species, 16
Microcoleus, 15
Mierobaloa, 19
L, frond of, 14
Microseopical Mineralogy, 5
Milnesium, 53
Mineral matters, 4
MoLLusca, 37, 65
S definition of, 35
»  proper, 35, 37
e short note of, 55
Molluscoida, 35, 37, 55
Monadina, 40
,, habitat, 41
ke classification of, 42
Monas, 40, 42
Monormia, 18
Monostyla quadridentata, 49
Monotrocha, 49
Movement, spontaneous, 10
»  kinds of, exhibited by Pro-
tophyta and Protozoa, 10

AIDID.E, 50
- speck-like eyes of, 50
i how known from the

larve of insects, 50
Nais, 306, 50
Nassula, 44
Naucoris, 54
Navicella, 56
Navicula, 22
Naviculem, 22
Nematelmia, 36
Nematvda, 35, 30

o characters of, 47

Nematodes, minule parasitic, 47
Nemertida, 47
Nepa, 54

Nephelis, 49
Nerita, 56
Newroptera, 37, 54
Nimphula, 54
Nitella, stem of, 31
Nitzschia, 22
Nostoe, 18

» verrucosum, Thuret on, 18
Nostochacem, 11
characters of, 17
classification of, 18
reproduction uf 18
Nﬂtuncetﬂ 37, 5-1- 55
Nucules of Ghara, 31, 32

DONTIDIUM, 22
(Ecistes ervstallinns, 49
(Edogoniaces, 12
0 characters of, 29
(Edogonium, simple filament of, 30
i habitat of, 30
Oken’s genus Proto, 50

Oligocheeta, 36
or Sefigera,characterof,50

habitat of, 50
Oniscide, aquatic larva of, 53
Opercularia, 45
Ophiocytium, 26
Ophrydium, 44
Ophryogiena, 44
Qscillatoria, 15
Oscillatoriaces, 3, 11
characters of, 15
classification of, 15
allied to Nostochaces,
16
ubiquitous, 33
Oscillatories, 15
= size of, 16
= minute segments of,
resembling Mierocoecus, 16
Oscillatorians, 6, 14
altitudinal range of, 33

an
”n

>3

Ostracoda, 37
x definition
ment, 51
o habitat, 51
Ova of Entozoa, 8

Oxytricha, 43

and  arrange-

JALMELLA, 19
o frond of, 14
Palmellacem, 11
ol characters of, 18
- classilication of, 19






64

AND, 4
Scales of Lepidoptera, 8
Seenedesmus, 20
Sehizolrocha, 49
Sciadium, 26
Seolecida, 35, 36, 4T
Scytonema, 15
Seytonemem, 15
Sediments, mode of collecting, 1
& microscopical examination
of, 2
- high powers, and immer-
sion lenses desirable for exami-
nation of, 2, 3
Segmentation in Confervaces, 16
Setee and ventral uncini of Naidide,
al)
Setigera, or Oligocheta, characters of,
a0
Sida, 52
Sigara, 54
Silicious particles, 4
Silk, 8
Stphontda, 37, 56
Siphonacem, 12
= characters of, 26
o habitat of, 33
Sorotrocha, 49
Spectrum analysis, 5
Spherobacieria, 13
Spherozosmma, 20
Sphinctoeystis, 22
Spiral vessels and fibres, 7
Spirillum, 10
- species of, 13}
Spirobacteria, 13
Spirocheta, species of, 13
Spirogyra, 28
Spirostomum, 44
Spirotenia, 20
Sponges, 38
Spongida, 36, 39
Spongilla, 36, 38
»  description of, 39
»  spicules of, 40
Staurastrum, 20
Staurocarpus, 28
Stauroneis, 22
Stentor, 41, 44
Stoneworts (Chara and Nitella), 7, 34
Striatellewe, 22
Striped muscular fibre, 8
Stylonychia, 43
Surirella, 22
Surirellew, 22

INDEX.

Suctoria, 40 ;
i but phases of Vorticellina, 40

Symmetrical lorms of Infusoria, 45
Synedra, 22

TJ’LBLE of Classification of Animal
forms, 26

Tabellaria, 22

Tardigrada, 37

” charaeter of, 53
& elassification of, 53
o habitat of, 53

Tartrate of Ammonia, the I' of, 15
Terpsinoe, 22
Tetmemorus, 20
Tetracyelus, 22
Tetraspora, 23
Thecamonadina, 40
= classification of, 43

Thorea, 31
Thuret on Nostoe verrucosum, 18
Trachearia, 37
Trachelius, 41, 43
Trachelocera, 44
Trachelomonas, 43
Trepomonas, 42
Trichoda, 41, 43
Trickodine, 41

% classifleation of, 43
Trickoptera, 37, 54
Trichormmus, 18
Trinema, 3%

»  acinus, habitat, 39

Tubifex, 50
Turbellaria, 35, 306

s characters of, 47
Turbidity, 4

= eavses of, 3
Tylenchus (or so

tritici, 47

LVACEZE, 12
5 in relation to Lyngbya,
17

called Fibrio)

i characters of, 25
Unger, Zoospores of Vaucheria ob-
served by him, 26
Unieellular plants, 18
Unio, 37, 55
Univalves (Gasteropoda), 56
Urceolaria, 41, 44

" pediculus, parasitic on
Hydra, 46
" pediculus on Planaria, 42

Urceolaring, 41
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