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V1 PREFACE.

careful study of one slide, the dissection of one flower,
than by many hours of mere reading and looking at
pictures. '

That these works are not read attentively or well
understood by many young persons, who now purchase
Microscopes and collect objects, seems probable from
the remarks which are made and the questions that are
asked when looking at preparations from the Vegetable
and the Animal Kingdom. We not unfrequently hear
the section of an Echinus spine pronounced * very
pretty, exactly like a crochet pattern”’—the Echinus
itself being an unknown thing. Spicules of Holothuria
or Gorgonia are brilliant little clubs and crosses; but
what a Holothuria is they cannot imagine. The foot of
a Dytiscus, with its cluster of suckers, is like the eye of
a peacock’s feather ; cells of spiral fibre nothing more
than coils of variegated wire ; and the head of Rhingia,
with its wonderful eyes, is looked at as a beautiful piece
of network. It is the design of this Catalogue to give
simply that elementary knowledge of Vegetable and
Animal Physiology, which will enable the young student
to understand the Slides in the Object-box, and excite
the desire to learn more from better books.

It is also hoped that many will be led to purchase
the preparations of Whole-mounted Insects, and by the
careful study of them take the first steps into the wide
and pleasant field of Natural History. As the ear is
educated by the study of musie, so the eye is educated
by a habit of observation. An artist’s eye catches the
faintest tint of colour, observes the minutest curve in
an outline; a physician’s eye scans quickly and reads
deeply the confused or obscure diagnosis of disease,
unperceived by others, and every line in the patient’s









PREFACE. X

The chief end of this new plan of mine is to give
a Hand-book for the Microscope, to be used as hand-
books are, in the presence of the objects themselves,
and not as a mere scientific catalogue, with hard names
and notices, which presuppose a greater amount of
scientific knowledge than young students ever possess.

It is written for the young of both sexes; possibly
my own daughter has involuntarily guided my pen
in writing, to awaken deeper interest than merely
scientific arrangement could give, to kindle a high and
holy love of the beautiful as the expression of Divine
‘Wisdom, to give with the little Microscopic Moth, not
only a curious wonder at its minute perfection, but a
glance at its former life and development; also to
give, when looking at an injected preparation of
animal life, a hint of the mystery that lies beneath the
object before us.

To sit for an hour at the microscope, and pass slide
after slide upon the stage with superficial attention, is
not a worthy occupation for the great spirit within us,
neither is it safe for the finite and frail intellect of man
to enter upon scientific research into the organisms,
systems, and theories of life, without the brightening
influence of forethought as to Him who hath woven the
intricate web of Creation, and afferthought as to the
purpose for which all, and especially the human frame,
is so fearfully and wonderfully made. In those in-
jected preparations lie subject of deep thought; if
such the care and wisdom bhestowed upon the tene-
ment, what must the indweller be, and what its final

































4 ON THE USE OF

mstrument figured is one of those exhibited by Messrs.
irouch at the Manchester Exhibition of Science and
rt.

The advantage of the binocular is chiefly in the rest
it gives the eyes, which have no unequal and unnatural
strain. -

The field of vision is extended, and objects are seen in
relief, round, life-like, and distinet. The joints of insects
are seen in a wonderful manner, the ball and socket joints
and hinge joints, if well prepared, are now perfectly realised;
the hairs of plants and animals are seen in their true posi-
tion ; suckers, especially those on the foot of Dyticus,
present themselves in the erect attitude of life, and Diatoms




THE MICROSCOPE. &

mounted dry on a black disc exhibit their form and mark-
ings, as if the more elaborate parabolic reflector was beneath.
To test this, obtain a slide of Heliopelta,or of [sthmia enervis,
or of Arachnoidiscus, which will show the advantage of the
binocular with a very moderate power.

Fossil foraminated shells (Barbadoes).

Spicules of gorgonia.

Section of Rush.

Capsules of Moss.

Any of these will answer the same purpose.

Whilst adding a few thoughts to this introductory chap-
ter, let me answer one or two questions not unfrequently
put to me.

How much does this microscope magnify ?

That is, a small binocular with simple eye-piece, and three
object-glasses of two-inch, one-inch, and half-inch focus.
The scale of magnifying power varies with different makers;
but if I give my own microscope as an example, it will help
to make others understood.

The two-inch object-glass, which has an angular aperture
of 15°, will magnmfy twenty-five diameters, or 400 times
superficial measurement.

The one-inch object-glass has usually about 23° angular
aperture, magnifies fifty to sixty diameters, or 960 times
superficial measurement.

The half-inch object-glass has an angular aperture of 60°
or 65° and consequently magnifies 120 diameters, or 1920
times superficial measurement.

Again, I am asked, What is the angle of aperture ?

This cannot here be explained beyond the brief state-
ment, that it is the angle made by two lines from opposite
sides of the aperture of the olject-glass with the point of the
focus of the lens. A diagram 1s necessary to make this
quite clear.

The two-inch object-glass requires a certain distance, as
at A, to bring the object under examination into distinct-
ness or focus.

The inch, half-inch, quarter-inch glasses, require nearer
and nearer approach to the object for the same purpose.












THE MICROSCOPE. 9

leg of a fly, or of a beetle, clip it off, and put it under the
microscope. They are somewhat dlsappombed at seeing
indistinetly a row of black joints, and nothing more.

Let that leg be first soaked for a few days in a little
potash and water, to soften it and dissolve the internal
substance ; then washed in clean water and dried; then
soaked for a few minutes in turpentine, and finally mounted
in balsam: every joint will be clear, every hair visible,
the pulvillus transparent, and the structure admu'ably
displayed.

%he same results are obtained with the eyes, tongues, and
wings of all insects.

The actual mounting is a matter of experience: to keep
out air bubbles is the great and only difficulty.

Place a slide on the brass table, over the spmt lamp, and
when heated moderately put a drnp of balsam in-the centre
of it ; let this also become warm, but not very hot, and then
lay the prepared object in it.  As bubbles arise, skim them
\\::nf%r with a needle, and take care that the balsam does not
boil, or your specimen is lost ;—it will be full of obstinate
air bubbles, irrevocably fixed in the tissue. When it looks
clear, examine under the microscope, and if all nght replace
it on the table, and having previously warmed a thin glass
cover, let it drop gently over the object.

Dry it on the mantelpiece, or a stone slab, and then clean
the slide by scraping off the balsam and washing it with a
little turpentine; or soda and water will clean it nicely;
only if it is Zef# in the solution, it will unsettle the balsam.

'ry experiments for yourself, and do not be discouraged
by a great many failures; neither be satisfied with bad
mounting, ha.lf-prepa.red uhjects, and untidy slides.









12 THE VEGETABLE KINGDOM.

Thousands of years have passed away since angel voices
sang the praises of God when He had finished the fair work
of creation, and—looking upon the lowliest herb of the field
as upon the birds of the air, the living creatures of the
deep, wide sea, the beasts of the earth, and man, the lord
of all—behold it was very good.” Thousands of years
have passed away: man has changed, it may be that the
lower creatures have partaken of his fall ; but of the beau-
tiful flowers and the stately trees we have no reason to
believe that there is aught in them that offends their
Maker: we fearlessly search into the recesses of their
being, and behold they are wondrously beautiful and still
“very good.”

A flower-plant has been likened by Unger,* a German
botanist, to “a most skilfully p hnned chemical laboratory,
a most ingmﬁﬂus mechanism fﬂr the display of physical
forces, and one of the simplest, and consequently one of the
most sublime, structures ever designed or executed.”

He also likens the growth of a plant to the bwmlding
of a glorious edifice; he compares the cells of vegetable
life, in their varied forms and sizes, to the stones of a
bulldmg forming a kind of masonry. In some parts of

a plant the cells are long, and form pipes or cylinders,
or they are condensed and thickened into fibre. In the
cuticle of leaf and flower we have flattened, oblong, or
crenellated cells, which, as a tesselated pavement protect
the more delicate machmerjr within.

We find, with the help of a microscope, not only this,
but also the store chambers of cell-contents where the
materials for the plant edifice are collected and preserved.

Again, in the Emldmg of a plant there are air-passages
resembling regularly-shaped rooms, or romantic caves, or
microscopic grottos, terminating in what are called stomata ;
which stomata have folding doors or valves to open or
shut at pleasure, so that the air circulates freely through
the plant organism. These are mostly on the under side
of a leaf, so the under cuticle is the one we mount for

* ¢« Unger’s Letters.’




SHAPES OF CELLS. 13

observation, and we shall notice these stomata more par-
ticularly when the slides are described.

The origin of every plant is a single cell. The per-
fection of a plant, from the tiniest moss to the loftiest
oak, is in a countless multitude of simple cells containing
various substances needful for its growth, and of an infinite
variety of shape and substance: for some cells are very
thick ; some are dotted, to allow of the circulation of air in
the deep recesses of the stem; some have variegated walls
produced by its secondary deposits, like fibre coiled around,
and these fibro-cells are abundant in some plants. We
have them from the Oncidium and Opuntia. Some cells
of spiral fibre act as trachea or breathing organs, or give
lightness and elasticity to a stem. They are abundant in
strawberry leaves, vine leaves, rhubarb stems, spinach, and
there are beautiful examples in the slide of spira]l cells from
the balsam. Much more can be learnt from the examina-
tion of the fresh plant, because of the difficulty of preserving
cells and their contents. Is it not wonderful to think of a
little plant having its store chambers secreting starch, sugar,
gum, oils, raphides, colouring matter—aye, and beautiful
crystals floating in the cell-fluid, or suspended, as are the
cystolithes, in the cell-chambers of the nettle tribe ?

The very knowledge that such things are, and that they
may be seen in an infinite variety, will lead us first to look
at these slides understandingly, then to seek further by
examination of living plants. This will induce us to study
such books as Quekett’s ¢ Histology,” < Carpenter on the
Microscope,” “Mohl on the Vegetable Cell,” ¢ Schacht on the
Microscope,”  Unger’s Letters,” &c., &e. Then we shall see
our microscope worthily, and eur cabinet of objects will
cease to be a mere toy.

SHAPES OF CELLS.

As the object of this little book is to excite and not to
satisfy the desire of an inquiring mind, let me here
suggest that it is well to prove all things ; and before you
quite believe that every Hower and plant is made up of












CUTICLE AND STOMATA. I

These slides are very useful to those persons who live
in cities, or who have not yet studied plant-life for them-
selves; and I doubt not that they will lead many a careless
eye to look for other examples, and to find an endless
variety in the garden and the field.

These pores, called stomata, are absolutely necessary to
vegetable life. Leaves are the organs of respiration—the
lungs of a tree, and the stomach also; for they send back
nutrition to the trunk and stem, take up the sap which
rises from the root, give it the needful guantity of carbon,
expose 1t to the action of the air, and cause the super-
abundant moisture to evaporate. All this is done by the
agency of the little dofs we call stomata. And this is the
way in which they act :—We see that the cuticle is formed
of a single layer of cells; these contan air and not fluid,
as do the cells of the pulp or parenchyma; also they are
so closely fitted to each other as to confine that moisture
which otherwise would be too quickly evaporated by a hot
sun, and the leaf soon dried up and withered; but at the
same time, as air is necessary to the inner cells of a leaf
or flower, these stomata, or openings, are placed in great
numbers in the cuticle, acting like valves, which admit air
freely, give out surplus fluid, and take in atmospheric
moisture when required. They are bordered by cells of
peculiar form, usually kidney-shaped, with an oval aperture
m the centre; and these “guard cells” dilate and con-
tract, closing or opening the passage according to the
necessities of the plant. On a hot day they will close, to
defend the inner cells from exhausting heat : in dry weather,
when the stem does not give enough fluid for the nourish-
ment of the leaves, then the stomata open af night and
drink in the night-dew, but close again as soon as the
cavities of the leaf are full. The number of pores in a
square inch of surface is amazing; e.g. we find that a
square inch of the leaf of

Hydrangea contains . . . 160,000 under surface

Irgs o + « « 12,000 both surfaces

Houseleek  ,, « + « 10,710 upper surface
: 2






CUTICLE OF EL/EAGNUS. 19

shade, at the same time preventing a too rapid evaporation
of the moisture they had attracted. There are many
kinds of hairs on plants ; most beautiful are some of them,
especially those which secrete oils or saccharine matter,
These are called glandular hairs ; they rise up on a slender
stem, and expand into a globular head, filled with coloured
or white special secretions, such as we find on Sweet-briar

and Moss-rose buds, or on the leaves and flowers of
Collomia.

CUTICLE OF AMARYLLIS.

This example will show the #wo-lobed stomata, one
kidney-shaped cell on each side; it is from any part of leaf
or stem of the common white Lily; also compare the cells
with those of the

CUTICLE OF INDIAN CORN.

This is what is called a siliceous cuticle. All the grass
tribe and the plants called Equisetacez, or horse-tails, have
the property of attracting silex or flint from the soil in
which they grow: the cell walls and stomata become so
impregnated with it, that even soaking in nitric acid, which
destroys the vegetable part, leaves the skeleton, or frame-
work, perfect, as in this slide, which has been thus pre-
pared. Observe the finely-toothed edge of each cell, as
well as the peculiar shape of the four cells bordering the
pores. The stomata are very abundant in grasses; they
cover every part of the stem, and both sides of the leaves.

CUTICLE OF SACCALOBIUM.

The Saccalobium is one of the orchis tribe, a native of
Asia, found in the Indian Archipelago, and is cultivated
in hot-houses in England. The spiral fibre in some of its
cells forms a regular network on the inner surface.

CUTICLE OF ELXEAGNUS.

This is an opaque object; the scales are very beautiful,

and when detached from the leaf and mounted in balsam
they polarize.






























STAMENS. 29

and the busy bee fills her baskets hourly with these pretty
cakes for her nurslings. ;

POLLEN-TUBES.

To see the actual pollen-tubes in their passage down the
style is a more difficult matter; nevertheless, with care
and a good glass it may be managed. Put on the 2-inch
and choose a flower with a very stout style,—a Cistus or
this Chickweed ; the flower must have jus? faded, then you
may be sure the ovules are fructified. With a sharp razor
maie a very thin section of the pistil, and lift it with a
fine sable brush on to a slide in a drop of water, and
cover as usual with thin glass; focus carefully, have good
light, and you will see the pollen-tubes actually descending
the tissue of the style.

Now we are considering a great mystery. We see how
varied are the lengths of styles and pistils, yet shorter or
longer the pollen-tube stops not until it reaches the ovary,
and when there, amidst the many rows of ovules, in many
positions, it has to seek the one spot in each ovule by
which alone it can enter, and there, and there only, it rests.
Perhaps all but one have been fertilised, and are closed—it
seeks #hat one and perfects the work. Thus we see the
all-directing, all-sustaining, life-giving power of the Omni-
present one ; we see His presence in the tiniest flower., He
alone knoweth how this may be,—we only see that it is so;
and reverently let us ever search into the mysteries of crea-
tion, and find new and deep delight in these revelations of

His secret order, wisdom, and care for the preservation even
of the flower of the field.

STAMENS.

The shapes of stamens are also to be noticed. Some
open lengthwise, some across; some have valves like fold-
ing doors, flying upward, as in the laurel tribe. The anthers
of the barberry are on jointed filaments, which are exceed-
ingly irritable, and, if touched by the smallest insect, spring
up and scatter the pollen on the pistil.

Euphorbia, or spurge,—a common weed in every garden,






























SPORE-CASES OF FERN. 39

There are upwards of forty genera and a thousand species
of moss, of which 39 genera and 400 species are found in
Great. Britain.

SPORE-CASES OF FERN.

The fructification of ferns affords a great variety of micro-
scopic objects, though we rarely find any but the spore-cases
of 1£1e common Polypodium mounted in this way ; therefore,

ifter looking at the slide, we should by all means collect
and examine as many varieties of fern as we can, not only
for the shape of the theca, as these hittle cases are ca]jed
but for themr position on the frond.

This Polypodium is a most common fern, growing upon
old walls ghed gerows, and the round yellow spots on
the underside of the frﬂnd are masses of these spore-cases
called sori.

Observe that each theca is clasped by an elastic ring or
band, called the annulus, and the spores are kept safely
during their growth, as in a golden casket ; but, as soon as
they are fit for dispersion, the membrane which encloses
them breaks, and the elastic band is seen with an empty
little cup at each end. The spores themselves resemble
pollen-grains, and are ve?' Erettlly marked ; but will require
a higher power, and had better be examined from a fresh
frond, with a drop of water, or a drop of ol of lemon,
which is an excellent assistant in the observation of pollen
and spores of all kinds.

The great profusion of these organs of reproduction is
astonishing. we take a leaf or frond of the common
Hart:'a-touguf-. (Scolopendrium), and count those brown
lines on the underside, which are the sori, we find at least
fifty in a good-sized frond; i each sorus 4000 of these
tiny thece, sometimes 6000; and the thecee themselves
enclose about fifty spores: thus we shall find that a single
leaf of the plant may give rise to no fewer than ten millions
of young ferns.

An interesting experiment may be made to learn the
growth of a fern, by si dp]}' shaking some ripe spores on
a saucerful of fine mould, covering 1t with a bell-glass or












BLIGHT OF WHEAT. 48

Wheat, the leaves of Roses, Blackberry, Potentilla, Box,
and Ground-ivy. 'We merely see small black spots, usually
surrounded by a circle of orange-coloured cells, which if we
scrape off and soak for a minute either in turpentine or
diluted nitric acid, each particle of black dust (for it appears
nothing more to the naked eye) is found to be a pear-
shaped seed-vessel, divided mto compartments contamming
spores. This Puceinia of the Rose or Blackberry has from
five to seven compartments, or spore-chambers, and is the
best specimen to collect for observation. Some botanists
call it Ii"’]:u'agmitililm:l, and Aregma.

If you wish to see the actual escape of the spore, scrape
the fungus from the leaf, and let it soak in a httle alcohol
on the slide to disperse the air. Before the spirit has
quite evaporated, add a drop of nitric acid under the thin
glass cover, and warm it over a spirit-lamp, press the glass
gently, and in all probability the mner cell of the spore-
case will come out, enclosing the spore itself.

To see the germination of Puccinia, you have only to
scatter some of these spore-cases in the spring on some
moist flannel, or on a floating piece of cork, when they will
presently throw out long colourless filaments, at the end of
which three or four septa will be seen filled with orange-
coloured endochrome or pulp of granular matter; then a
spicule will rise on each septum, and expand into a globular
head, into which the orange-coloured matter will pass, and
these eventually fall off and begin to germinate on their
own account.

The spores of fungi, being light and excessively minute,
float in the air, enter plants through the stomata, and ger-
minate in the cell beneath.

BLIGHT OF WHEAT (SMUT).

This is a fungus of globular form, black and powdery,
covering the young ears of corn like a coating of soot. It
is called Uredo segetum. The spores are so exceedingly
minute, that wpwards of seven mallions eight hundred and
Jorty thousand of them would be required to cover a square
inch of surface.












INFUSORIAL EARTHS. 47

Ricnyvonp.—Look at the earth from Richmond—it is
a very small quantity of a marine deposit—eighteen feet
deegl underlying the whole city of Richmond, U.S., and ex-

ng over an area whose limits are not known.

Arciers, Oran.—Observe the beautiful discs in that
slide of earth from Algiers. Use the highest power that
the art of man has yet constructed, and hardly will you see
all the beauty which the finger of our God has traced on the
circular valves of these little Diatoms, called Coscinodiscus,
Aectinocyclus, Arachnoidiscus, or Heliopelta. These names
sound hard and perplexing to beginners, but they are full of
meaning to any one acquainted with Greek; and there is
this great advantage in such nomenclature—that it is un-
derstood alike by scholars of all nations. The difficulty of
scientific names lies not in the names themselves, so much as
in our deficient education, which wastes the time and the
intellect of young ladies in acquiring accomplishments and
modern languages without the solid foundation of Latin
and Greek, which is acknowledged to be essential for men.
These discs, and some others most commonly mounted as
objects for the microscope, will be explained presently;
it is necessary previously to say somewhat more of the
Diatomacese generally.

And, first: They are now decidedly placed in the vege-
table kmgdnm They are found to consist of simple cells,
whose membrane is so thoroughly impregnated Wlth silex
(flint) that it is indestructible by those powerful acids or by
such heat as would totally destroy a simple cell-membrane.
They consist always of two valves united at the edges, like
a bivalve shell, and containing endochrome, like the plzmt-
cell; sometimes oil-globules, and a granular substance
which has been seen to circulate within. For a proper
understanding of this read ¢ Carpenter on the Microscope ;’
“Smith on Bnnsh Diatomacee ;” ¢ Pritchard’s Infusoria ;’
¢ Annals of Natural History,” 1843 and 1848 $e Micmsuopi{:
Journal,” 1854,

The markmgs upon the valves, and their shape and
position, are the distinguishing characters which demde the

species.
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NAVICULA HIPPOCAMPA.,

The Naviculee comprise the largest section of the whole
. body of diatoms, and vary very much in form and markings,
but the genus Naviculee itself is so called from its resem-
blance to a boat or little ship (Nave, a ship). They are
found, both in the living and fossil state, of a bright golden
colour, the valves delicately striated, with or without a
central aperture. Some are striped longitudinally; some
transversely ; some waved or shaped like the letter S, as

PLEUROSIGMA,

in which the apparent strize are resolvable into hexagonal
dots under a high power. These Navicule all multiply by
division and conjugation, as do the diatoms generally,
which cannot be explained without plates, and the student
must refer to the works already mentioned.

MELOSEIRA,
From melos (a member), and seira (a chain),

is found on marine alge, a composite plant of many
frustules, joined together by siliceous hoops. |

MELOSEIRA BORRERI.

No student should be without a slide of Meloseira,
because it is a diatom very likely to be mistaken under a
low power for a mass of confervee. In fact, it has been
misunderstood even by eminent naturalists. Agardh, the
Swedish botanist, found and classed it with the fresh-water
alge ; Ehrenberg examined and removed it into the animal
kingdom, under the name of Gallionella; and now it 1s re-

laced in the vegetable world as a diatom, its siliceous
fnrica being quite ascertained, and many beautiful species
found both in salt and fresh water. If possible, obtain a
specimen of Meloseira sub-flexilis, which is found off
ﬁﬁl::g ; or Meloseira nummulites, found in the Baltic Sea;
but meanwhile observe this M. Borreri, which is abundant
on marine alge. You see a mass of bead-like filaments,

which towards the edge is better seen and witl; a high









52 THE VEGETABLE KINGDOM,

minute cells forms a hoop round the valves, and when they
multiply the young cells slip out from between the valves,
and the hoop often becomes detached.

Amphitetrasis a square cellular diatom, which frequently
has its frustules piled up one over the other, with a large
cell in each corner of the frustules. They are found alive
in the sea off Cuba and the Canary Islands, fossil in
Bermuda earth and Barbadoes deposit.

ISTHMIA ENERVIS.

A lovely diatom, found on seaweed on the English coast
and in the Channel Islands. Its exquisite areolated struc-
ture is very remarkable, and will repay careful examination.
Its mode of increase is unlike all others. Two cells form
within the valves, and as they enlarge break forth ; but still
the siliceous hoop which once joined the new frustules to
the old one remains attached for a time round one of them
and alters its shape, causing some to appear truncated
instead of round. The areole of Isthmia are never well
seen except with the parabolic illuminator, or mounted dry
and viewed with a binocular microscope.

ARACHNOIDISCUS,
From arachné (a spider), and discus.

This beautiful disc is one from the gnano, and is also found
attached to seaweed ; especiall one species, which is much
used by the Japanese 1n mali’ing soup. It does, indeed,
somewhat resemble a spider’s -web. But how can we
describe the wonderful delicacy of its tracery, or cease to
wonder at the perfection of its form, when we learn that
this double disc has two inner valves ; the oufer one horny,
upon which are the web-like marks, is indestructible 1n
nitric acid ; and the inner valve siliceous, supports the upper
one upon fretwork like a gothic window. This should

always be looked at with a Lieberkuhn, or a parabolic
1'luminator. :

B
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HELIOPELTA.
From helios (the sun), and pelfa (a shield).

This diatom is found in Bermuda infusorial earth. We
sometimes find two or three species on the same slide, and
few mounted diatoms are as beautiful as the Heliopelta
viewed as an opaque with the binocular. We then see the
really raised compartments in relief, forming a five or six-
rayed star of exquisite workmanship, with a striated margin
and lateral spines, which are thought to connect the frustules
together when in a young state. The number of rays de-
termine the species. If the heliopelta has a five-rayed star
in the centre and ten compartments, it 1s . Leuwenhoekis.
If there is a six-rayed star and twelve compartments, it is
H. euleri. If there is a perfect Maltese cross and eight
compartments, this is /. mefie. But 1t 1s quite necessary,
in order fully to observe the structure, to have two slides of
this diatom, the one for transmitted the other for reflected

light, and the latter must have the Heliopelta mounted
without balsam.

OMPHALOPELTA (CELLULOSA VERSICOLOR).

This diatom so nearly resembles Heliopelta, that a little
close observation is necessary in order to detect the differ-
ence between them. The rays, though distinct, are less
raised, and the margin has fewer spines, the rim is broader,
and one species, 0. versicolor, has, with transmitted light, a
play of colour from tawny to red, also a bright, clear, six-
rayed star in the centre, and the rim, though narrower than
O. cellulosa, is very radiant. Thisis also found in Bermuda
fossil earth, and other species in guano.

ACTINOCYCLUS,
From actin (a ray of light), and eyclus (a circle),

has no marginal spines, and from eight to ten divisions; is
found alive at Cuxhaven ; fossil in Virginian earth.






CLOSTERIUM. hb

of water; revolving round and round, sometimes gliding
along, sometimes rolling through the water, a transparent
globe, enclosing from one to seven, or even twenty, lesser
and darker green globules, of various sizes. Each of those
globules in time breaks from its parent cell, and becomes
likewise a mother plant, producing young volvoces with
such rapidity that ponds are often thronged with them,
and the water is coloured to a deep green. There is a
pond at Blackheath which, in the months of July and
August, abounds with Velvox globator.

CLOSTERIUM

is a favorite specimen of Desmidiacese. Its little half-
moons, or ovals, sometimes joined together, are frequently
found in all pools, especially on moors and in exposed places.

Lately the Closterium has been closely examined with
high powers, and a circulation of fluid was seen throughout
the cell. This requires a power of 300 diameters and care-
ful management of hight. Then a peculiar whirling move-
ment may be distinguished in the large round space at the
end of the cell, as well as along both the concave and con-
vex edges of the Closterium. It is like the circulation in
Vallisneria, Chara, and Anacharis, which I do not describe,
because I am only noticing those objects which are mounted
for students, in the hope of leading them to examine the hiving
plants for themselves, with other books of a higher order.
(Read ¢ Carpenter’s Microscope,” chap. vi, on the Desmi-
diaceze.)

To find the Desmidiaceze, try small shallow pools, and
not stagnant water. .

The Closterium, Fuastrum, Micrasterias, &c., will be
found as a gelatinous stratum at the bottom, on stones, or
stems of water-plants. The Staurastrum, Pediastrum, and
all the smaller species, float as a thin film on the water, or
form a dirty-looking cloud round the aquatic plants.

Raise the film with a small muslin net, or pour the water
through your handkerchief, scrape off the deposit, and trans-
fer it into bottles of fresh water for examination at home.
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If on plants, strip the stem with your fingers, and in the
same way drop the gelatinous mass in water. Let it settle,
and the little plants will flourish and remain long enough
for you to study, not only their lovely forms, but also their
manner of propagation, which is threefold. They multiply
by self-division, by conjugation, or by zoospores.

The most common way is this: when a simple cell has
come to its full growth, a partition forms in the middle ;
the cell gradually separates into two halves, each of which
speedily becomes a perfect species of Desmidiacea.

The increase by conjugation, observed particularly in
Closterium and Cosmarium, takes place thus: two fronds
approach each other, and the outer cell-waﬂ of each sphts
and throws out a connecting-tube which joins them together.
Through this tube the contents of one cell is poured into
the other, and mixing with the endochrome of the receiving-
cell, forms a body called sporangium, which is afterwards
set free by the breaking up of the parent cell.

Multiplication by zoospores has been observed in Cosma-
rium, Pediastrum, and many others. The endochrome
divides into a number of granular particles called gonidia,
which escape through the cell-wall, and develop into per-
fect cells.

Or they are cihated and have a spontaneous movement,
both in the parent cell and out of it, when they are called

2008pores.
CONFERV./E.—ZYGNEMA.

This 1s mounted for the microscope, as an example of
conjugation amongst the Confervacez.

Confervace= are those plants which form the green or
brown scum on ponds and dltches, and the long
silky threads, that float in running water. Most heautlful
are their ribbon-like filaments of varied pattern, and most
useful their life on the stagnant water, which the purify
by absorbing the noxious gases, and giving out the life-sus-
taining oxygen.

Looking at this scum for the first time will probably
surprise us as much as anything. It does seem so won-
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derful that what we have passed by unheeded for so many

ears, or even turned from in disgust, should be so very
{euutlful The filaments are worked by the hand of God
in such varied pattern, that every oI may furnish us
with a new specimen, and read us a lesson of the infinite
care that has been bestowed on the lowest orders of crea-
tion.

The Gﬂﬂ]ﬂ%}ﬂtlﬂﬂ of Zygnema resembles that of Closterium,
only as the filament is long and divided into many cells,
every cell throws out a connecting tube, and one filament
completely empties itself into the other, remaming colourless,
whilst the recipient has a dark-green star of condensed
endochrome in every division.-

ACHYLA PROLIFERA.

I have come reluetantly to the end of the wvegetable
slides, and upon each have said so little of all that there
was to say, that I can only hope my few words may prove
very unsatisfactory, and so send the reader to better works

to the stud of that open volume which lies around us,
the hleruglyph.lcs of which our microscope deciphers for us.
Only one more little plant I will mention: it cannot be
mounted, but you may raise it for yourself in a glass of
water at any time. It is a parasitic plant on dead animal
substances i water, and r]:nru{luces the zoospores of which
we have been speaking. Throw two or three dead flies in
a glas§ of water, and in a few days they will be covered
mth a cloudy film of mimute colourless filaments; that is
the plant Aekyla prolifera.

I will deseribe what I saw the first time I examined it.
I found one day in a small glass tank a dead larva of some
aquatic insect, covered with a transparent mould, and on
examining it with a half-inch object-glass, saw a mass of
delicate white filaments. Some of these were filled with
green granules in constant motion, and as 1 watched them
the filament under observation began to expand into a club-
shaped head, and the granules to form into small angular
bodies, moving slowly round and round. The progress
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CHAPTER I.
OBJECTS FROM THE ARACHNIDA.

EPIDER’S FOOT, JAWS, SPINNARETS, EYES, EPIDERMIS,

SPIDER’S F¥OOT.

This favorite object should always have three com-
panions in its box—a preparation of Spider’s eyes, Spider’s
jaws, and Spider’s spinnarets,—therefore I shall say some-
thing of each of these, and also a little of spiders them-
selves. We are so familiar with them, so apt to dislike
them in the house and overlook them in the garden, that
it will be well to learn somewhat of their history.

Few persons realise the dignified position they hold in
the order of creation. They are called insects; and are
certainly not considered so aristocratic as Butterflies, or so
grand as the great Beetles; perhaps a little higher than
the Fly they so cunningly ensnare. Therefore let us con-
sider the Spider as a whole before we examine his foot.

The Spider s mot an insect. It ranks higher than any
insect, no matter how large or how beautiful ; and this on
good grounds. In all God’s works a perfect plan and

order are established, and the organization of
living creatures is gradually perfected, from the lowest
form of amimal life in the simple ciliated monad, up to
the elaborate anatomy of man. Now the Spider might be
aninsect if we strictly adhered to the meaning of the term
wn-secta (divided into parts); but as its internal anatomy
1s more perfect, its respiratory apparatus, its circulation,
and mode of reproduction, superior to those in any of the
twelve orders of insects, the Spiders are called

ARACHNIDA,

and placed above them in natural order.
The Arachnida have oval or round bodies; the head,
which is joined to the thorax, has simple eyes, which in
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structure more nearly resemble the animal {than the insect
eye. Sometimes there are eight, sometimes six, or only
two. They have a mouth with jaws (mawille), a tongue
(lgula), remarkable palpi, and frontal claws often of great
magnitude. But the nervous system is the great distinction.
The organ of sensation, which is the brain in man and
animals, is a series of knotted nerves called ganglia in insects,
from which proceed nerves to all parts of the body. The
imperfect insect, such as a Caterpillar, has more gangha
than the perfect butterfly. And whereas the insect has
generally fgnm six to eight or ten ganglia, or little brains,
in different parts of its body, the spider has but fwo, and
they more brain-like, more concentrated, and consequently
of a higher order.

Then again as to the circulation: we know that in all
creatures the blood 1s the life ; it is the fluid which nourishes
all parts of the body. Not always red ; it may be white,
or yellow, or green; but it is blood, and constituted more
or less like our human blood, as the microscope reveals.
All insects have a heart or dorsal vessel which pumps
out the blood (as we shall see explained when examining
the larvee of ephemera) that circulates loosely in the body,
bathing the air vessels which supply it with oxygen ; but the
Arachnida have a true heart ; long, indeed, hike the insect
heart, but furnished with arteries and veins which give 1t
perfect circulation. This raises it another step higher.

The respiratory system is different in various species;
but the Spider whose foot we are looking at had lungs or
pulmonary sacs, with two or four breathing orifices, situated
just near the base of the abdomen, and inside those sacs a
number of delicate white triangular plates which aérated
the blood. This 1s more like animal respiration than the
trachea of insects. (See Spiracles.)

The Arachnida do not undergo metamorphosis. The
female lays eggs, making very pretty cocoons or nests for
them, and the young Spiders come forth perfect from the
shell, with the exception of the two fore legs, which are
not always developed until a few days after their birth.

And 1f we read any good work on the Arachnmida we




ARACHNIDA. 63

shall not fail to be struck with the intelligence of their
habits and the amount of their instinct. For instance,
n the structure of their habitations, one species (Clotho *)
found in the south of Europe makes a beautiful tent in the
shape of a cup, festooned at the edges, with the outer cover-
ing of the finest texture, like tafleta, and weaves a second
apartment, of still softer material, for her young. 1In this
mner room, kept scrupulously clean she hangs five or six
little bags, wherein her eggs are laid enveloped in fine
down. When she goes in and out of her tent she lifts the
edge of a festoon and drops it again. The Mygale Spider,
whose nest you may see m the British Museum, brought
from Jamaica, is made of the hardest clay, havmg a ftrap-
door fitting most exactly, and hinged with stout layers of
silk ; the use of which she knows so well, that if it 1s half-
op ened by an intruder, she will pull it strcmgly mwards to
defen& herself.

The cunnm% and amusing way in which the Hunting
Spiders cateh their prey—creeping under a twig or window-
ledge as gently as a deer-stalker, lying motionless for a
while, moving as the Fly moves, turning with incredible
swiftness round and round, ever keeping the prey in sight,
until, quite certain of its being within reach, they spring
like a Tiger, as fierce and as unerring in their leap.

- We may watch these ourselves in our garden on a warm
spring day, e. g. a little black and white striped Spider,
called Salticus, which, before it leaps, cautiously fixes a
good strong thread to the wall in case of a fall.

Again, we may see high instinct and deep affection in
those vagrant Spiders of the wood, Lycos®, which hunt
with their cocoon of eggs so firmly clasped to the body that
they will die rather than part with it.

A wise little Spider of our neighbourhood—its name I
do not know—Ilives on the Jmnda and ditches of Otmoor,
and spins a web round a kind of raft of Lemna, with a stem
of or a little twig—to make it stronger, 1 suppose—
ami floats about on this, pouncing on any half-drowned or
newly-hatched Fly which may come within its reach.

* Uroctea.
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Last of all that I shall mention,—as paper would fail me
if I noticed all our spider friends,—is the Diving Spider of
our aquariums (Argyroneta), common near London, rare in
many parts of England ; which has been taught to make a
diving-bell for the work which God has appointed her. The
water-world requires its avengers to keep down the fast-

multiplying creatures therein, and the ﬁ'r tica
is one of them. True her gill-like lungs enableaﬁ
breathe under water ; but still she requires more oxygen tha-ll
it affords, and comes up about four times an hour for a sup-
ply of air. This she conveys to a silken house she has
previously spun amidst the weeds in still water, and which
we see shining like a little globe of silver ; the Splder half
inside, her breathing organs immersed in the air, and her
head outside, watching for a tiny Beetle or a little. Cyclops.
For a more detailed account of the Water Spider, see
¢ Kirby and Spence’s Entomology,” or the smaller work called
¢ Insect Architecture.” I only mention these facts to prove
the reasonableness of the high position the Arachnida hold,
and the unreasonableness of the neglect and dislike they
often meet with. I bring them forward because the whole
spider is to be purchased beautifully prepared, and its
external parts may thus be studied ; also because the comb
of the foot is in every collection, and it is more interestin
when we have some further knowledge of the body to whic
it once belonged. |

SPIDER’S FOOT.

The Spider’s legs have a different formation from those
of insects. Kach has seven joints; the two upper ones
form a kind of haunch ; the next is the femur ; the fourth
and the fifth are tibize; the first or second according to
the species, much the longest ; the last two are the tarsi,
less distinet than those of insects, but remarkably furnished
with toothed claws called the combs. In our Garden
Spider, the Epeira, there are no less than five of these

combs, besides three upper and untoothed claws, to each
foot ; also a strong moveable spine or hook at the joint of
each tarsus.
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The use of these combs is for cleaning itself and its web,
the Spider being a most tidy creature. It has been seen
to spend an hour or more in scraping the delicate threads
of its web, when dust or soot had collected on them ; and
if they were too thoroughly incrusted with dirt, these little
claws broke the thread, rn]{ed it up, and threw it away.

The combs have from fifteen to seventeen teeth, necess
for the swiftly running Spider when crossing the fragile
web or twisting the silken ﬁands that form its dwelling or
its snare.

Whoever has patiently watched a Garden or a House
Spider spinning its web, will have noticed how with these
claws it shakes and tries the strength of each supporting
line, and is able to cling to it or roll it up by means of these
handy little combs, as well as to regulate the issue of the
threads from the spinnarets,—as it were reeling it off.

SPIDER’S SPINNARETS.

These are not always well prepared. They are difficult
to keep in position, but you could see them well by catching
a good-sized Spider, and examining it as an opaque object.
At the end of the abdomen you will find four or five teats
or spinnarets, pierced with an immense number of minute
holes, from which a viscid fluid, a kind of glue, exudes at
the will of the animal, and is drawn out as a fine thread. In
reality, each of those fine lines which we can scarcely see is
composed of fZhousands of threadlets, for there are often
1000 orifices in each teat. The fluid, first uniting from all
these in one twist, descends about the tenth of an inch, and
then twining with the three or four others, it becomes a
cable in structure and in strength.

The formation of the web would be too long a process to
describe here. Only one fact I add; which is, that the
Spider makes two different kinds of thread, and every web
1s fashioned of these different materials.

Take one of those common garden geometric webs, and
throw a little fine dust against it. Look closely; you will
see that the dust adheres to the cross lines which form the
circles, but nof to the radii or supporting lines. This is

5
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because the Spider secretes a viscid matter, which she
deposits in httle globules all along each circle, and which
acts as bird-lime in securing the prey. In one web of mode-
rate size not less than 87,360 of these globules have been
counted ; and yet the time occupied m 1its whole con-
struction was cmly about forty minutes.

I often think that invalids, or mechanics, or town-people,
who cannot enjoy many of our country pleasures, or learn
God’s wonderful ways in the instinet he has bestowed upon
our humble fellow-creatures, might find much profit, much
amusement, if they only knew a little more about the flies
on their window-pane, and the spiders on the wall. And
those careful housewives who so diligently sweep away this
beautiful work, might leave just one sometimes, as a little
page from God’s Book of Creation, which, if rightly studied,
would lead to happier thoughts than come with the over-
carefulness about household matters.

SPIDER’S EYES.

I have said already that the eye of a Spider is of a higher
type than the compound eye of insects. It has a single
arched cornea, a spherical lens, and a concave vitreous body,
with a cup-shapeg retina and a layer of pigment cor-
responding to the choroid membrane of the amimal eye. It
shines in the dark like a cat’s eye, and evidently can see in
the night as in the day. This is very remarkahle, and de-
notes higher orgamzatlun than we find even in the aggregate
lens of a Butterfly’s eye.

The position of these eyes—for the Spider has six or
eight—is admirably varied for their different habits and
pursuits.

The Garden Spider, Epeira, has two very large red ones in
~ front and two behind, forming a square ; two on each side
almost confluent.

The House Spider has a double row of four each arching
the forehead.

The Hunters have two fierce large eyes in front, four little
ones just beneath, and two some distance behind, like watch-
men or an arnére-garde Whilst the common Pha-
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langia, or Harvestmen, which run always on the ground
amongst moss and leaves, and are of the lowest rank in the
society of Spiders, have but two eyes, seated on a tubercle or
watch-tower on their back.

There are seventeen different positions at least in the eyes
of those Spiders most common to us.

SPIDER’S JAWS.

The jaws or chelifers of the Spider—properly speaking
the mandibles—are various in form, but always tremendous
weapons, not only from their size and sharpness and the
serrated edges and spines with which they are beset, but
also because the upper joint contains a httle sac of intense
poison, which is emitted through a minute orifice in the
next joint, and effectually kills whatever insect is bitten.

SPIDER’S PALPT.

The palpi, or feelers, serve as organs of taste and touch,
and also as distinguishing marks of the sex. The male
Spider has very la.rge knobbed palpi, by which it is easily

recognised.
EPIDERMIS OF SPIDER.

The skin of the Garden Spider (Zpeira) is frequently
mounted, and displays very beautiful undulating lines, sur-
rounding the roots of the hairs. These concentric markings
arise from the existence of folds in the inner membrane,
beneath which lies a layer of pigment cells, to which the
variegated appearance and beautiful colours of the Arach-
nida are owing.

The skin is merely washed, dried, and mounted in
Balsam.
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from the flowers is collected previous to its passing into
the honey stomach.

If possible, the jaws or mandibles of the Bee should be
mounted with the tongue, to show the instruments with
which they fashion their waxen cells, seize their enemies,
destroy the drones, &c. The mandibles vary in form and

wer with the different necessities of the species. The

live Bee has simple spathulate jaws ; the wild Humble Bee
has toothed and stronger ones; as also the Carder Bee,
Mason Bee, and Carpenter Bee.

A comparative view of the tongues of these Bees would
be most interesting, and for those who like to make a
collection I will give the easiest way of preparing them for
observation.

Soak the heads for about a fortnight in liq. potasse,
to soften the skin and dissolve the fatty substance within,
which prevents the parts from being distinctly seen. Then
wash them in water, and press them flat between two pieces
of glass until quite dry; drop a little turpentine upon them
anf let them soak in it for a few days, when they will
mount beautifully in Canada balsam. If bubbles of air
remain in the tissue, lay the tongue on a glass slide, and
cover it with a piece of thin glass; take a camel-hair
pencil and drop turpentine between the glasses, which must
now be suffered #o doi/ over the spirit lamp, and the air will
rush out in bubbles; keep suppﬁring turpentine until the
object is perfectly transparent, then quickly and gently
apply the balsam.

TONGUE OF WASP,

How very different this is from the tongue of the Bee.
Instead of the long and slender ligula, here is a short
broad two-lobed membrane, far more useful to the Wasp,
who does not trouble himself to collect the honey he wi
eat ready-made out of the comb, but who prefers rasping
rapidly away the soft ripeness of the Peach, the Apricot, or
the Plum ; ‘or gnawing the juicy meat at the shambles, or
sucking out the life of afat Fly. This broad flat membrane
—how handy it must be in maiing those curious paper nests
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wherein they rear their young; a trowel and a smoo
iron, a spoon and shovel, as may be required; and wi
those two brushes on either side ever keeping it clean and
unclogged for its work ; whilst those four fee%ers, the labial
palpi and maxillary palpi, ceaselessly vibrate over all, to
ascertain the fitness of food or material.

There are many species of Wasps; and some of them,
especially foreign ones, feed more upon honey than do our
common Wasps, and their lingulee are therefore modified

for their wants, being longer and sometimes three-lobed, . |

with a variation also on the mandibles or outer jaws.
These would make a very interesting colleetion prepared
like the Bee’s head.

BUTTERFLY’S TONGUE OR PROBOSCIS.

This 1s a beautiful piece of mechanism; a long elastic
coll which the hovering Butterfly throws lightly into the
recesses of the deepest corolla. It cannot, hke the Bee,
dive down into the Honeysuckle or Campanula, or passion-
ately tear open the nectary of a Foxglove. Its beautiful

s cannot fold so closely as to let it creep into the
Salvia-cup or Lily-bell. Therefore its Creator gave it this
excellent instrument adapted exactly to its wants. In the
living insect it is coiled closely to its head, so as to be
scarcely visible, and not at all fo impede its movements.
When unfolded, we perceive that it consists of two long
tubes hooked together most curiously by minute teeth,
which on either side are inserted into little pits between
each row of teeth. Moreover each of these tiny teeth has
a second tooth, which forms a deep notch and prevents the
accidental unhooking of this double tube. Then at the

of each tube there are seventy-four little barrel-
shaped bodies, or papillee, considered to be the organs of
taste, and inside each tube, which you may observe is
delicately striated, there are spiral vessels or traches con-
nected with the larger tracheee in the head. Now the
fluid does not pass uﬁ the interior of this em#/ia, which
1s its proper name, but is drawn upwards along that
channel which is formed by the union of the two tubes
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The papillee are best observed near the tip, and with a high

power.
PROBOSCIS OR TONGUE OF BLOW-FLY.

This is a true proboscis, but not so well seen alone if all
its parts and uses are to be considered ; you should have
the proboscis of a Gnat and of a Tabanus or House- -fly
rightly to understand the whole.

We see the little House-fly busy in our sugar-basin, or
the Blow-fly unwelcome in our larder. We feel the tire-
some tickling in a hot summer’s day when they gambol
over our hands and face; but we know not how beautiful
is that little mischievous tongue. Here it is spread out,
the simplest form having a broad fleshy lobe which is striated
with spiral fibres, by which it obtains a sucking movement
and draws up the juices it feeds on. Little short stiff hairs
are set around if, and these are what do us mischief in
rasping off the pohsh of our book-covers and causing the
irritation to our skin.

PROBOSCIS OF TABANUS.

This is the more complicated proboscis of the Tabanus,
or Horse-fly. Who does not know how it torments our
cattle, and the carriage horse in particular, in a dusty drive
through the country ? A large Eruwn Fly, with vanegated
wings, and such magnificent eyes' She is easily caught;
for when she fixes onthe horse and {astes the warm blood,
her whole attention is given to the feast. 1 say she, be-
canse the male Tabanus is found harmlessly hovering over
flowers, and loves the haunts of the Honey Bee : his mouth
has no lancets, whereas the female is supphed with very
powerful instruments of assault.

The head should always be mounted with the proboscis,
which greatly increases the interest of the slide ; because,
although the eyes lose in preparation their gorgeous colour-

ing of green, urple and gold, in zigzag bands across the
faﬂets tfehcate network remains, and shows the 4000
meshes, whmh in life each contained an eye. As is the
case with many of the Diptera, the eyes of the female are
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parted by a narrow band. Beneath the eves, near the
mouth, are the antennz, which are supposed to be organs
of hearing, as they certainly are of feeling. Six-jointed
these are ; the first and second bristly, the third is very long,
and the last three very short. It is important to observe
these things, as the shape of one joint inthe antennz will
determine the species. In this very case; if we were exa-
mining the large and true Zabanus bovinus, we should see a
very different ¢4ird joint.

Next let us examine the mouth.

That long and broad membrane is called the labium.
Those lines at the inner edge of the two lobes are spiral
muscular fibre, which enable it to lap or draw up the fluid
it feeds on; and those lancets are instead of jaws, or rather
are modifications of the mandibles and maxillee, which are
the inner and outer jaws of insects. These lancets pierce
the skin, and the labium sucks the blood of the horse. If
the slide has the head of Tubanus bovinus, and not the com-
mon Zabanus pluviatilis, also called Hemotopota, or “blood-
drinking,”” the head will be armed with a strong pair of
mandibles, besides the lancets. The larvee of these flies

live in the earth,—long grey footless grubs, feeding on .

decayed vegetables.

PROBOSCIS OF GNAT.

Here is another of our little tormentors, and a female
Diptera also ; for the male Gnat dances gaily in the sun-
shine with his beautiful plumed head, and has not by an
means so well-developed a mouth. He does not suck hlun
and probably sips a little nectar from flowers or the dew
upon the leaves in the short time he has to live : the busi-
ness of his life is to choose a mate and die. The female
Gnat lives longer, and is very bloodthirsty. Here observe
a long fleshy lip, or labium, which is the sheath containing
two mandibles, two maxillee, one labium, one ligula or
tongue. They may not all be visible on the slide, as some
may remain inside the sheath, and some may be broken off,
they are so very delicate; but if perfect it would show all
these. The mandibles are finely toothed like a saw, but
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ou require a quarter-inch glass to see this well. The
ﬁgu.]a is shaped like a spear-head. The stiff horny labium is
pointed like a needle. When the Gnat pierces the skin, the
two serrated mandibles work rapidly up and down, the sheath
folds backward, the pressure of the lancets caunses a little
poison-bag, situated at the base of the proboscis, to emit
one drop of acrid matter, and when the little creature has
sucked our life-bloed, and her small body is distended and
crimsoned with her draught she flies off hke a winged ruby
in the sunlight, that little poison-drop rankling in the wuund
and causing our after uneasiness and 1rritation., It 1s worth
the slight annoyance, however, to watch the process of her
feast. With- a pocket lens we can see the working down
of the lancets, and the up-flowing of the blood into her
stomach.

The shrill buzz of the Gnat, like a fairy clarion, is pecu-
liar to the female, and only heard when she is bloodthirsty.
Her delicate- wings then vibrate 3000 times in a second,
and are supposed to cause this sound by the friction of their
bases against her body. Her eyes; which quite cover her
head, and the long fourt&en -jointed antennz waving to and
fro, make her a beautiful object, in spite of her unpleasant
propensities. -

PROBOSCIS OF ASILUS. -

The Asilus is one of the Diptera (Flies)—the largest and
fiercest of them—most frequent mn sandy situations. They
flit about in the hot sunshine, pouncing .upon all smaller
flies—Beetles and® Hymenoptera, Ichneumon flies, &e.—
holding them between their fore legs, and plunging their
sharp lancets and-fleshy tongue into the softest part of their
prey. The colour of these flies is mostly tawny, gold-
coloured, or reddish-yellow ; the wings finely-veined and
clouded at the edge; the hﬂd long and narrow. The
larva lives in the earth: it has twelve segments, and

changes to a spiny pupa, from whence the Fly emerges in
June.
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PROBOSCIS OF EMPIS-FLY.

The Empis is often called the Snipe-fly, from its remark-
able labrum, which really resembles a Snipe’s beak. When
at rest 1t 1s folded close to the breast, but very frequentl
1s seen transfixing the body of some poor smaller fly whir.:ﬂ
the Empis is greedily sucking. The %mpidm are generally
small black flies, and there are many species of them.

They are more fully described with the slide of Empis
stercorea ; also the peculiar veining of their wings.

PROBOSCIS OF DIOCTRIA,

one of the Asilide, flies which inhabit meadows, trees and
bushes, feeding on lesser flies, and more common than the
true Asilus, They are usnally black and shining, and carry
their antennae very fiercely erect. The head should be

mounted in profile to show the tubercle upon which the .

antenne are seated, five-jointed and porreet, close to each
other at the base and diverging outward. The proboscis
stands out almost horizontally.

HEAD OF CONOEFS.

This is a pretty black and yellow Fly, frequenting flowers,
having a bright triangular spot on the top of the head.
The thorax with two yellow scapule, and the abdomen is
banded black and yellow. The remarkable part of the head
is a singular probosecis curved suddenly upwards; a labrum
notched at the tip, arched above and hollow beneath; labium
bilobed and slightly hairy, with three shallow transverse
furrows at the tip. The antennz should be well displayed,
for their- structure alone would determine the species, and
therefore furnish a useful lesson on the absolute necessity
of minute observation, if we wish truly to learn and enjoy
the insect world.

The antennze of Conops are about as long as the head,
fiercely seated on a tubercle, and have seven joints ; the first,
short and slightly hairy, forming an angle with the second,
which is much longer and rather club-shaped ; the third
is seated on the second like a cone, and the fourth is very

e e i it oal
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small ; so is the fifth, and the others are like little spines;
nevertheless they are seven in all. The eyes are prominent
and oblong; but the eye of the Flyis particularly described
in the head of Rhingia.

HEAD OF RHINGIA, OR SYRPHUS.

This beautiful preparation is the one I have chosen for
drawing particular attention to the eye of the Fly. That
fine delicate lace, now perfectly transparent, is the skeleton
or framework in which were set four thousand perfect organs
of sight, which we call #4e ¢ye of a Fly. That outer mem-
hrane wl:uch 1s all that is now left, 1s the cornea; 1t was
lined with an intense black 1gment excepting one tiny
spot in the centre of each facet through which the light
was admitted. Behind the 1gment was a broad zone,
orange-coloured and black ; then a second zone, deep blue
or black ; then the optic ganglion, gathering all the fila-
ments of each eye into one inat——the brain.

The brain of insects is not a solid mass, or great ganglion,
like the brain of animals ; but the medium of communica-
tion between insects and the external world, is a nervous
system consisting of two medullary threads or cords, and a
series of knots or ganglia placed at intervals throughout
the body.

Larve have usually two of these ganglia to each segment
of the body. The perfect insect has fewer; but the first
ganglion, as in the Fly, always sends out the nerves of the
eyes, tongue, maxillee, mandibles, and antenne. Therefore
we understand how the organs of sight are united in the
head of a Fljf upon the first ganglion or brain. And whilst
each eye receives a perfect image of the object before 1t, one
single impression may be conveyed to its possessor.

This head of Rhingia has also a very Pb.;autlful tongue,
long and slender, luhed and edged with spiral fibre, capable
of great extension to aemmmndate the habits of the Fly.

The Rhingia campestris, or Rostrata, is so called from
its projec homy beak. It is a very pretty Fly com-
mon in woods and gardens during the Summer ; remarkable
from its hovering like a Humming-bird over the flowers,
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and darting suddenly into them, sucking the honey-d
with this long and slender ligula, and then out again wit
a swift jerking flight not very easily followed. Its body
is a dull red; the wings finely veined, like all its family,
the Syrphidee.

HEAD OF DRONE-FLY, OR HELOPHILUS.

This so nearly resembles the Rhingia that little need be
added in explanation, except of the fly itself, which is one
of the Syr Eidm, nearly related to the Rhingia. The Helo-
philus 1s that large black-and yellow fly so common in the
- Autumnon Michaelmas Daisies, often mistaken for a Wasp,
as 1t makes-a loud humming noise and 1s very intent upon
its feast. It passes through a greater change than most of
the fly tribe ; for it lived and fed 1n the foulest sewer as a
rat-tailed  larva which- is very curious in its manner of
breathing. This larva has a long retractile tail, with the
action of a telescope, capable of immense extension to reach
the surface of the water or mud for air. The body being
very transparent; the tracheal vessel is distinctly seen in a
wavy line the whole length of the tail. -

HEAD  OF ERISTALIS, .

differs only from Helophilus in having a black hairy body,
more like a Bee.  The antenne are very beautiful.

HEAD OF TIPULA.

This favorite and beautiful preparation is the head of
our familiarly called Daddy-long-legs. The colour adds to
the beauty of the lacework eye; and the fine antennz, simple
yet varied in the length of the joints, which are each
slightly hairy. The palpi have four joints, and bend over
the broad fleshy thnsuis, in which large trachea are dis-
tinctly seen. These Tipule are very destructive in the
grub state.  The female deposits her eggs in deep burrows
by means of a long ovipositor, consisting of four pieces ;
two of them bore like an auger the required hole in the
earth, and the other two join and conduct the egg to its
appointed place. 'When the larva hatches it has two short
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horns on its head, several fleshy conical appendages on the
abdomen, and two very strong mandibles working against
two horny convex dentated plates. Very destructive are
they to the farmer’s grass land, often destroying hundreds
of acres in England and France. The more, therefore, of
these beautiful heads that are thus prepared the better.

HEAD OF LIMNOBIA.

This is essentially like the head of Tipula. I need only
say that Limnobia is one of the same family, only of a dif-
ferent genus, and the larvee are much less destructive, living
mostly in fungi.

HEAD OF HEMEROBIUS.

This is usually mounted as an opaque object, to show
the metallic lustre of the eyes. The Hemerobius belongs
to the order Neuroptera. It has four exquisite light green
wings resembling delicate lace, and lays its eggs on the
twigs of lilac trees; these eggs are stalked and placed
in rows along the twig, from which a very useful little larva
emerges—a destroyer of the Aphides.

HEAD OF PANORPA.

The Panorpa is called the Scorpion-fly, and is very
common on nettles in the middle and end of Summer.
They are not difficult either to distinguish or to catch ; for
the male fly is very conspicuous with his long turned-up
tail, at the end of which he brandishes an unpleasant
looking pair of forceps. The wings, four of them, are
highly reticulated, which denote it to be of the order New-
roptera, and first cousin to the beautiful Dragon-fly and
brilliant Hemerobius; they are prettily spotted, and of
equal size. If we look at the head we shall see a pair of
long antenna inserted between the eyes, three ocelli, or little
eyes on the ecrown of the head, and this long snout-like
proboscis, with mandibles, maxille and lower lip nearly
linear, and four or six short palpi. Upon this beak we
often see a little insect spitted, whilst the tongue 1s rapidly
sucking out its life’s-blood. The Panorpa is a carnivorous
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fly, and hunts in the hot sunshine, not only on the wing,
but running swiftly under and over the nettle-leaves, intent
on his pursuit, and easily captured himself whilst thus

engaged.

TONGUE OF CRICKET.
(Achete.)

This is an example of a true insect tongue, and must
be examined with several powers if we wish to see all its
beauty. For a general view use an inch lens, and observe
the two strong muscles which move it, from whence nume-
rous fine spiral fibres arch over the transparent membrane.
Afterwards use the half-inch and the quarter-inch, when
these fibres appear to be furrowed or fretted, like little files,
and must form a most useful tongue for the voracious
cricket, We all know how destructive it is in the house;
gnawing linen or books, or feeding on flour, meat—in
short, anything it can find. After tlus tonguehas erformed
its ﬂiﬁce, there is a complicated gizzard, which will be
explained m its proper place; though it ought to be looked
at after the tongue, and with the wing-case of the male
Cricket, whose Emm and file is a very interesting micro-
scopic object.

he House Cricket belongs to the order Ortkoptera, or
straight-winged insects. The female does not chirp ; she
is known by a long pointed ovipositor, with which she
deposits abnut 300 eggs 1n a season.

GIZZARD OF CRICKET.

This is a most interesting object in connection with the
tongue of the Cricket, as illustrative of the digestive
organs of the Orthoptera. It is wusually mounted in
Canada balsam and viewed with transmitted light; but
the effect is more beautiful, and the structure better dis-
played, by examination with the parabolic reflector, or a
simple Lieberkuhn, when the scale-like plates are thrown
mtc- relief, and the formidable apparatus for digestion is
manifest.

The Cricket has a long and dilatable e@sophagus, M“a
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ends in a crop or sac for the reception of food in a rough
state, and this is followed by a gizzard, consisting of two
skins, the inner one plaited into six folds having longitu-
dinal rows of teeth resembling toothed scales, the outer
row much smaller than those in the centre, and each
capable of elevation and depression. The whole grinding
machine is moved by thousands of muscles, which enable it
to reduce the food to a pulp, and it is then passed on to the
intestinal canal or lower stomach, where biliary vessels,
analogous to the liver in the higher animals, pour in the
bile, which finally prepares the food for the general nourish-
ment of the body.

A most interesting collection of gizzards may easily be
made, and the variation and adaptation of structure ob-
served, by preparing the stomach of Dytiscus, of the
large Grasshopper or Locust, the Cockroach (Blaps) Tene-
brio (Beetle) and most of the predaceous Beetles. One
small Beetle, a wood-borer, Cryptorhynchus lapathi, has a
gizzard so minute as hardly to exceed a large pin’s head m
size, and yet it is said to be armed with no less than 400
pairs of teeth, moved by a far greater number of muscles.

MOUTH OF BEETLE.
(Telephora, or Soldier-beetle.)

This is a common and favorite object, and should be
considered carefully, for it belongs to that large and useful
tribe of insects which we could no more spare from their
place in creation than we could the flowers of the field, or
the birds of the air.

A Beetle’s mouth will be more interesting if we say a few
words about the Beetles themselves,

Coleoptera they are called, from two Greek words, signi-

ing “wings in a sheath.” No less than 30,000 species
are known, of which 3600 are found in Britain; ex-
ceeding the amount of all our other native animals, and form-
ing a third part of our insect population. They vary in size
from the great Prionus, which measures six inches long, and
has nine inches expanse of wing, to the minute Trichopteryx
and Atomaria, hardly one-eighth of a line—quite micro-
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scopic ; and yet every external joint, every internal organ, ig
as perfect in the small as in the large.

The usefulness of the Beetle tribe is far r than is
imagined. Not only in the perfect state do they remove
dead animal substances, excrements, &e., but in their larval
state feed on decayed vegetable matter, which else would
render the air unwholesome for our existence, and more
offensive to our senses than can well be imagined. Let us
examine, therefore, the mouth of our lhttle scavenger. >

It has six parts. An upper lip, called Zabrum, which
covers the mouth, and is horny or leathery, but simple in
form.

Two up‘fer jaws, called mandibles, varying in shape, but
strong and toothed, or hooked, for seizing their prey and
tearing it lo pieces before it is passed on to the more deli-
cate under jaws or

Mazille, which are fringed with delicate hairs, and to
which are attached jointed palpi, or feelers. The tips of
these are often triangular, or hatchet-shaped, which will
distinguish them for your observation. These palpi move
very rapidly, apparently examining the food, and two others
are attached to the under hp or

Labium, for the same purpose. Part of the labium is
called the chin or mentum, usually having a notch in the
centre. Some of the Beetles have a distinct tongue inside
all this—the Dung-beetle for instance—Ilying between the
labium and labrum. It 1s a simple membrane, sometimes
fleshy, sometimes horny.

The mouth of a Beetle would be much better examined
by taking a large Beetle, and soaking the head for a few
days in liquor potassee ; then washing it in a watchglassful
of water, when the parts are easily separated and studied.
Do this, because from one mouth we cannot learn all that is
useful or interesting.  For instance, in the mandibles are
found different kinds of teeth; molar teeth for grinding
food, or incisive teeth for tearing it. The maxille also
vary extremely in their form and appendages. The lobes
are often furnished with spines or teeth, and are single or
double, fringed or plain; but the predaceous Beetles have
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always fringed lobes like stiff brushes, as if for cleansin
the food or the other appendages of the moath. Also,
“may mention that the palpi of those Beetles which feed
on the pollen of flowers, such as the tribe of the Nitidu-
side, are used by them to open the anthers in a very
curious way,

The antennz of the Beetle are not described here but
in connection with those of the Blow-fly and Bee, con-
cerning which some interesting discoveries have been lately
made,

MOUTH OF BEETLE,
(Bouche et palpes de Calathus Castelloides.)

This is a black Beetle about half an inch long, very
common in the neighbourhood of London; found under
stones.

The object is good as showing beautifully fringed
maxillee with two pair of labial palpi; the outer pair have
four joints, the lower pair only three. Some species of
Coleoptera have one pair of labial palpi, and one pair of
mﬂmﬁarr palpt. :

Observe, the little tonguelet in the centre has two ear-
like appendages, called paraglossee. That broad curved
plate above it is the mentum, with a notch in the centre,
which distinguishes the section of the Carabici to which it

belongs.

MOUTH OF BRACHINUS,
(Bouche et palpes de Brachinus.)

The mouth of the Bombadier Beetle (see leg of
Brachinus), one of the Carabici, which has the maxille
terminated simply in a point; the tonguelet exposed, and
labial palpi distinetly three-jointed; the mentum not
toothed ; last joint of bﬂtfl maxillary and labial palpi
evidently dilated. '

MOUTH OF ONTHOPHAGUS.
(Bouche et palpes.)

One of the Dung-heetles or Scarabeeides, the earliest
6
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the last joint of the maxillary palpi. The maxille are armed
on the inner edge with a horny tooth.

When the Coceinella is alive and in its youth, the circu-
lation of blood may be seen in the veins of the wing.

MOUTH OF STENOPTERUS RUFUS.

A black beetle with red antennz, not common in Eng-
land; found in June near Darenth Wood and Coombe
Wood. It is one of the Cerambycide, a section of the
Longicornes. These have only four joints in the tarsi, the
last three furnished with short brushes, and the first and
second joints heart-shﬂ.]ied The mouth 1s very differently
constructed from those before described. The two maxillary
lobes are remarkably distinet and prolonged beyond the
palpi : the last joint nf the palpi thick, conical, and dark-
coloured. I may mention here, as Stenopterus is rare in
England, that a very pretty species of the same family may
be readily found on willows, and the mouth will show the
same kind of maxillee, with this one difference in the palpi
—that the mawillary palpi are very much smaller than the
labial, or even than the maxillary lobes,

The beetle to which I refer is Cerambyx moschatus, or
Musk-beetle, about an inch long, green, shaded with blue,
or a more golden colour, emitting a scent of musk or of
otto of roses on being handled. It has long antennz, and
kidney-shaped eyes surrounding the base of the antenne.
The larva is a soft white maggot, burrowing under the bark
of trees.

ANTENN A,

The antennz, or feclers, aré very important organs in
all insects ; but especially in the flies and beetles. In both
these orders the shape, position, and number of joints in
the antennee, form distinguishing characters in the genera
and species of insects.

They are situated on the head, near the eyes. They
deserve particular attention and stud_',r for no organs are
more wonderful or more useful, and, until lately, none so
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Bee, Saw-fly, Ichneumon-fly, and Dragon-fly. The antennze
not only vary in the species, but in the sexes, and are
always most beautiful in the male; as in the head of a
Gnat, which is plumed, whilst that of the female 1s quite
lain.

: The wild Bees, Saw-flies, and Beetles, present many
examples where the different shape and length of the
antennze enable us at first sight to recognise the sex.
Therefore we should study them, especially in the following
insects :—

WILD BEES. | BEETLES, | Rhipicera MOTHS.
Chelostoma | Cerambyx | Chelonus Bombyces
Specodes Anthrenus | Elater Saturnia

alictus Colymbetes
Andrena Scolia ICHNEUMONS.
Eucera Anthrophila | Pteronus

It has been supposed that the werey chiefly the organ
of touch, probably of smell also, and of hearing. Certain
it is that they are most important to the insect, and that
special contrivance for their preservation and use may be
observed in many tribes. I will but mention a few exam-
ﬁles. The common Water-scorpions, Nepa and Belastoma,

ave very deep kidney-shaped boxes between the eye and
the throat to defend their singular antennz. Cryptocerus,
a remarkable ant, has a square plate, the sides of which
form a longitudinal cavity in which the antennz lie quite
concealed and safe. Many of the Diptera have furrows
in their foreheads, which receive and protect the antennae 1n
repose. Many beetles, Anthrenus and Byrrhus, have cavi-
ties under the prothorax or breast, where, when alarmed,
their antenna are secreted.

But in proof that they are certainly organs of sensation
in a high degeee, it has lately been discovered that the
antenne of Bees, Wasps, Flies, Dragon-flies and Ichneu-
mons have peculiar structures which had never been
described before. Dr. Hicks published his papers on the
subjec}'. in the ¢Transactions of the Linnean Society,
1857.
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ANTENNXE OF SYRPHUS, OR OF BLOW-FLY.
(Musca Vomitoria.)

Either of these may be taken to illustrate what is stated
by Dr. Hicks. 1f properly mounted they will be trans-
parent ; and on the third joint of each example will be seen
a multitude of transparent dots. These dots are perfora-
tions of the inner coat of the wall of the antenna, closed
externally by a very thin membrane. Behind this perfora-
tion 1s a sac which, when the antenna 1s crushed or broken
up, may be found floating about in the fluid. There are
about 17,000 of these sacs in each antenna. Besides these
simple sacs there are large spores, which lead into chambers
from which numerous hittle sacs or saes or sacculi radiate.
These apertures are fringed with very minute hairs. There
are about eighty of these cavities on each side of the antennce.
They are filled with fluid, closed in from the outer air by a
very thin membrane, and to each little sac a nerve proceeds
from the large antenmal nerve.

This will be seen better in

ANTENN/E OF BEE.

On the last three joints of these antenne, but only on one
side, we find these vesicles or sacs; and if properly pre-
pared the great nerve may be distinctly seen, giving off
three bundles of finer nerves, each of these dots receiving
one.

ANTENNE OF ICHNEUMON,
One species of Ichneumon will give singularly-shaped

erforations, in which the transparent membrane over-arches
and extends beyond the aperture, and gives it the appearance
of an inverted canoe.

ANTENNXE OF ARGYNNIS.

Argynnis, or Fritillary Butterfly, tawny coloured, with
black lines and spots on the upper wing, and silvery streaks
and spots on the under side of the hind wing. The antennz
possess small transparent dots and chambered cavities.
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PALPTI OF ARGYNNIS,

a very rEretty object, showing the scales or feathers of the
Butterfly in situ.

ANTENNXE OF DRAGON-FLY

furnish the most beautiful examples of these acoustic cham-
bers, and display the nerve well.

ANTENNAE OF SILKWORM MOTH.

These will form an example of the variation of the An-
tennz in the sexes; those of the male Moth being pecti-
nated throughout equally, while those of the female have
shorter branches, and alternately one long and one short.

To prepare the antennee of Bees, Wasps, and Flies, for
these observations, it is necessary to soak them in chlorate
of potash, with a few drops of hydrochloric acid, until they
are colourless; then dry them and mount in balsam.

SPIRACLES AND TRACHE.E.

SPIRACLES OF DYTISCUS.

The Dytiscus is a large Water-beetle, very common in
ditches and ponds, belonging to the pentamerous Coleop-
tera. It passes its first stage of existence wholly in the
water as a most voracious larva, with long narrow body
and strong head, armed with mandibles, breathing by the
anus, and rising frequently to the surface, when it hangs
head downwards and the body curved like an S. When
full-grown as larva it buries itself in the earth, changes to
a pupa, and afterwards to the perfect insect. It is from
t;xke. eetle that these spiracles or breathing organs are
taken.

Few objects are more beautiful than those prepared from
the respiratory apparatus of insects. The blood of insects
1s aérated, not by its passing through particular organs, as
the lungs in some land animals, or the gills of fish; but the
air is circulated in every part of their body by means of
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SPIRACLE OF TIPULA.

This has a solid disc in the centre, and radii proceed from
thence to the margin:

SPIRACLES OF WATER LARV.E.

T'hese are best examined in the living larvee of the Gnat,
where the last segment of the abdomen is prolonged into a
tube, the mouth of which remains at the surface of the
water whilst the animal breathes.

There are, however, other and quite different' modes of
respiration in aquatie larve, which form beautiful micro-
scopic objects.

LEMTINGi' LEAFLET OF LIBELLULA,..

the larva of one of the Dragon-flies; those slender, beau-
tiful blue and searlet flies, which glance like- living sun-
beams across our path on a Summer’s day, and may be
found 1n thousands resting on the reeds and bushes at the
river's side.  When these are in the larval state, they have
three leafdike plates at the extremity of the abdomen, over
which innumerable traches ramify and draw from the water
that supply of air which is needful for their life.

ABDOMEN OF EPHEMERA, OR SPIRACLES.

The larva of the pretty May-fly, or Ephemera, has on
either side of its body a row of little leaflets, each of which
is an external spiracle, and when-alive it is most interesting
to watch -its palpitations, the play of those tiny organs
drawing oxygen from the water tn agrate the blood. It is
best thua'tro see it, because we are able to observe the cir-

culation of the blood through the transparent skin.

CIRCULATION OF-BLOOD.

All creatures that have life have blood : it is the nourish-
fluid which is needful for existence. In insects, it is
ourless, but composed of minute corpuscles, which are
propelled through the body, not by arteries and veins, but
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SPIRACLES OF LARVA OF BOT-FLY.
(Estrus.)
See egg of (Hstrus for an account of the Bot.

WINGS OF INSECTS.

There is much to learn in the wings of Coleoptera,
Hemiptera, Hymenoptera, and Diptera. The scales or fea-
thers which clothe the wings of Lepidoptera are noticed
under Scales of Moth. The Diptera are classed by the vein-
ing of the wings, and therefore it is absolutely necessary to
have a few specimens mounted as lessons for the names of
the nerves or veins of the wing.

The wing itself may be described as a transparent mem-
branous organ, consisting of two lamine, or plates, which
are united by canals called veins or nerves. These veins are
hollow channels through which the circulating fluid flows,
and a tracheal vessel runs in communication with the trachese
in the thorax.

In the Ladybird’s (Coccinella) wing, the blood is not con-
fined to these canals or veins, but circulates freely through a
large part of the wing. The circulation may be seen in the
wing of any newly-hatched fly, but especially in that of the
beautiful lace-winged fly, Hemerobius, where it was first
noticed by Dr. Bowerbank.

WING UF SCATOPHAGA.

Although this is fully described for the slide of Scato-
Fha.ga, mounted whole, 1t 13 mentioned here as the best
esson on the veins, and very easily put up separately, If
merely mounted dry, the veins are sufficiently seen, but when
soaked for a few days in turpentine and mounted in balsam,
they become transparent from the expulsion of the air; and
then not only the canals, but the trachez, may be visible,
especially in the costal vein.

Observe that strong vein bordered with hairs on the fore-
margin of the wing—that is the Costa/ vein; and in the
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WING OF SYRPHUS,

not one of the Muscide, or true flies, and therefore a good
example of a beautiful variety. The Syrphide are a nu-
merous family, comprising thirty-one genera; they are mostly
seen hovering over flowers, vibrating their wings as they
pause awhile, then darting with rapid flight a short distance
only, and becoming stationary again. Many of the species
make a humming noise like a Bee, and are mistaken for either
Bees or Wasps.

The veining of this wing is an excellent lesson. The
Costal vein ends just before the tip of the wing, and receives
the Radial, or Cubilal ; for both these veins are not always
present in the Syrphus wing.

The Mediastinal 1s very distinet ; a transverse vein con-
nects the Cubital with the Prebrachial near the margin. But
the chief distinction lies in one or two spurious veins, one
of which crosses a small transverse vein between the
Prabrackial and Cubital, and the second, when present, runs
behind the Pobrackial vein.

These examples of wings are most-useful in awakening
attention to the importance of minute observation, to the
perfect order of Creation in all its parts, to the distinet indi-
viduality of each tiny fly in the presence of Him who made
it. How little we think of this; how carelessly we glance
at the flies on our window-panes ; they are nearly all alike to
our unseeing eyes. We complain of them, lay traps for
them, kill them, but it seldom occurs to us that we had
better study them.

WING OF MIDGE.
(Psychoda.)

Only two examples more will I give—the wing of a
Midge and the wing of a Gnat. These both belong to the
first order of Diptera, the Tipulidee, which comprises all the
Gnats, Midges, and Daddy-long-legs, or Tipule. There are
many more veins in this tiny wing than in any yet noticed,
and the number of areolets or enclosed spaces in the
wing is thirteen, every vein thickly covered with fine hairs;
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transverse horny ridge, furnished with numerous short
transverse ridges or te:eth, and forming a kind of bow or
file. The insect rubs the Elytra across one another, and
the grating of the files, together with the action of the
drum as a sounding board, -causes the loud chirp. Some
naturalists think that the Zegs work against this:file and
produce the sound, partmulaﬂy in the Grasshopper, whose
thighs are armed with rough ridges and short spines, and
act as the bow against the files and drum of the Eﬂ:«m

The male Cricket only chirps. The female, tly at
home, occupies herself mn laying about 300 eggs and in
rearing her brood. The fongue of a cricket is a'beautiful
object.

SCALES OF INSECTS.

The feathers of a Moth, a Butterfly, a Gnat, the scales
of a Beetle, of a Weevil, of the Podura, are all both favorite
and useful objects for the microscope. It is well known to
every one that the dust which remains on our fingers after
touching a butterfly’s wing is a mass of beautiful feathers,
or scales, varying in shape and colour with the species ; and
that some are so delicately ornamented with a tracery that
no unassisted eye can see, that they form test objects for
the defining power of the microscope.

Besides that use, we learn much from viewing a part of
a butterfly’s wing as an opaque, and observing how the
scales are arranged on the membrane of the wing exactly
like the tiles on the roof of a house ;—this is called being
“ imbricated ;’ each scale furnished with a pomt at one
end which fits into a cup-like socket, attached to the skin
of the body or the membrane of the wing. When the scales
are rubbed off and transparent, we can better observe their
structure, and we have some excellent examples in the slides
numbered here.

SCALES OF MORPHO MENELATUS,

Each scale or feather consists of three distinet lamine,
two external and coloured, the inner one a highly polished
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drops, first from the wide end towards the trunk, and then
in the contrary direction. It is conjectured that the neck
of this vessel is composed of two or more approximated
tubes, and that the b}iﬂbd is conveyed forward by the out-
ward ones, and backward by the intermediate one ; also that
there is a secondary heart, at the extremity next the thorax,
for the purpose of causing the reflux.”

BORBORUS EQUINTUS.

These are very abundant everywhere in rank grass, and
near decaying vegetable matter, upon which the larve feed.
They are small black flies, remarkable for their thick fleshy
labium, and a broad bellying sheath below, which should be
seen in profile. Antennz rather distant, short, and turn
outwards with a long slender arista ; the first joint so small
as to be scarcely perceptible, the second nearly as large
as the third, which is obliquely compressed and ciliated.
The legs are long, and fore-femora thickened; there is
a curious spine at the end of the hind #die, and the farsi
are short and broad. The wing, being very simply veined,
1s an easy study; the chief mark of this family being in
two small areolets near the base of the wing, close to the
hind border, which are called anal areolets, and in this
wing they are complete. The discal transverse vein is also
near the border; it joins the prebrackial and pobrachial
together, the latter does not continue beyond it. The
radial and cubital are branches from one common vein at
the base.

There is a full account of this species and its larvee in the
¢ Entomological Magazine’ (vol. i1, p. 323).

SEPEDON,

A most beautiful specimen for the shape of the antenne
and the structure of the tongue. The wing closely resem-
bles that of Borborus,—the same transverse veins and anal
arcolets; but the antenne separate the genera entirely.
Instead of the short second joint in Borborus, that of Sepe-
don 1s very long and spiny, with a conical and convex #iird
joint, from whicgh springs the three-jointed arista.

10
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The labium is set round with double hooks and curiously
dotted,—a most interesting variety in the proboscis of flies.

The legs are rather long, hind femora thickened, and
armed W?ﬁ’l a double row of spines. |

These flies are found amongst water-plants; they are black,
shining, slightly metallic, with bright red legs; the halteres,
also red, with a whitish band. Thorax with four black
stripes; wings gray, with a lurid tinge in front.

SEPSIS.

The pretty little fly which we find upon our laurels,
walking about with raised and quivering wings. The larve
feed on decaying matter. .

The antennz are drooping and short, with the third joint
oval and larger than the first or second; the ansta bare.

Proboscis broad and large ; the wings simply veined, but
very delicate and beautiful, and with a black spot at the
tip, without alulee. The legs are remarkable for the large
spines in the fore-femora of the male, and for the spiny
meta-tarsi.

In all flies, as a rule, the fewer the veins the smaller the
body, and the more sluggish the flight; the comparison
between the veins of Leptis, Tabanus, and Phora, or Sepsis,
will prove this.

The Sepsis wing has a cosfal vein running quite round
the tip of the wing, and ending on the hind border; sub-
costal ending before one third of the length ; mediastinal
ending before half the length ; radial ending near the tip
of the wing ; cubital ending quite at the tip. There are
two transverse veins.

This list®of the Diptera, though by no means complete,
is sufficient to show how very instructive and interesting
these preparations are, and to encourage the young ento-
mologist to mount insects in this way for himself. The
method is easy, but rer{uiree patience and experience.

Soak the insects in liquor potassi for a longer or shorter
period, impossible to fix, because it varies necessarily with
the size and texture of the insect. A beetle may require
months, a fly but a few weeks or days, to render it trans-




HALTERES OR POISERS, OF DIPTERA. 147

parent, by dissolving its inward parts, and giving flexibility
to its integument. Tt is then washed in cold water, and
laid oat upon a glass slide in the desired position. When
perfectly dry it should be soaked in oil of turpentine, which
may be applied with a camel-hair pencil, and afterwards
mounted in balsam. In this last and most difficult part
let the balsam be very fluid, and the warmth gentle, that
the air may be quietly dispersed, and the bubbles removed
before the final covering with thin glass.

I recommend the Borborus and Zmpis stercorea as the
easiest specimens to begin with. "When caught, if immersed
in hollands or spirits of wine, they will keep any length of
time until wanted for mounting.

THE WALTERES, OR POISERS, OF DIPTERA.

These small organs, which are very apparent as little
knobs on a stalk, like drumsticks, just behind the wings of
Blow-flies and the Tipule (especially the Zipula olacea,
which flutter against our window-panes), are rudimentary
wings. We only find them in the Diptera, which all possess
these much-disputed organs.

They are called poisers, or balances, because it was
formerly supposed that the insect used them as the rope-
dancer does his pole, to steady itself in the air. Some
naturalists fancied that they produced the humming noise
in flight by beating against two liftle scales at the base of
the wing, called alule; but that can hardly be the case,
seeing how many insects buzz who have no halteres, such
as Bees, Cockchafers, Dung-beetles, &c., and that so many
flies who do possess them fly silently. They certainly do
move very rapidly, quivering as the insect flies, and even
when at rest I have seen the vibration. They are placed
immediately on the margin of the great thoracic spiracle,
and the late discoveries of certain organs inside these hal-
teres lead us to suppose they are organs of smell, as the
antennz may be of Eearing.
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HALTERES OF BLOW-FLY.

These, if mounted carefully in balsam, have become
transparent ; we see that they comsist of three parts, the
base, shaft, and head. The organs in question are at the
base, two distinet groups of vesicles, which look like dots
arranged in rows. The upper group is in spiral lines, the
lower is on a broad flat sur];ace, and only on one side. Each
vesicle is a small sac, filled with fluid, and over-arched by
a profecting hair, and when a good side view is obtained
they are seen to be quite spherical.

The two naturalists, Dr. Hicks and Mr. Purkiss, who
have noticed these organs, suppose them to be olfactory
vesicles, There is a very large nerve given off from the
great thoracic ganglion into the halteres, larger even than
those branches which pass into the wings and legs of flies,
which makes it very likely that in these very small appen-
dages lie a great sensitiveness of some kind. No less than
360 of these vesicles are found in the halteres of Rhingia;
and for what purpose ?

Dr. Hicks justly remarks, that it is scarcely for kearing,
as they are so near the buzz of the wings, and themselves
in constant motion, so that other sounds would be drowned ;
but that the current of air produced by this very fluttering,
and also the position of the halteres near the largest thoracic
spiracle, make it extremely probable that they receive the
floating odours in the air, and communicate them to the
brain, or cephalic ganglion, directing thus the Blow-fly to
the carrion, the Rhingia to the flowers.

HAYLTERES OF TABANUS.

“These are very similar to those of the Rhingia, with
the addition of seven vesicles on the shaft of the halteres
to the upper part of the facet of the ridge, and another
group of eight or nine beneath the ridge opposite the
boarder facet.”*

¥ See ‘ Journal of the Proceedings of the Linnean Society of Londen,’
November, 1856.
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CHAPTER V.
PARASITES.

A erEAT many objects are sold for those who are curious
in learning the forms of those “living creatures” which
are nourished on the bodies of higher animals.

Every animal, from man downwards, is a pasture land
for many fellow-creatures. So surely we may call them,
formed as they are by the Almighty hand which fashioned
our own wonderful body.

However repugnant it may be to our refined tastes to
examine a flea or a louse, this arises from no inherent

ugliness of these creatures, but rather from our association
mth them in scenes of dirt and misery, of personal discom-
fort also. Very probably they are the avengers of our evil
habits, the consequences of our fallen state, and yet merc.l-
fully ordered to do us good rather than harm by com
the careless and the poor to that watchfulness and c ea.nll-
ness which might otherwise be neglected.

THE FLEA,

man’s great annoyance, is nevertheless a beautifully-formed
creature.

It has to be prepared by long soaking in turpentine, and
mounted in balsam, before we can see its various parts.

The flea belnngs to the order of the Suctoridee. The
head bears antennaz four-jointed ; eyes small, round, and
simple ; the PI‘GbDEGlE 1s ﬁnmpnsed of two lung mandibles
with serrated edges ; two long narrow plates with fine teeth
and Inngltudmal nbs, these are the lancets; two leaf-like
plates, nearly triangular, which are the maxille ; two labial
palpi, two maxillary palpi, one slender suctorial organ
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called labrum. The thorax is composed of three segments,
and the abdomen of seven segments ; the female has nine;

and both sexes on the last segment have that beautiful
breathing apparatus called

THE PYGIDIUM OF A FLEA.

This must be mounted separately to be seen well, and
it forms an excellent test object. Topping mounts it
beautifully.

There are twenty-five disk-like areolee; in the centre of
each of these is a long hair, and round them a ring of
rectangular rays. It must be seen rather than described.

The legs of the Flea are long and many-jointed, the
hind pair having thick muscular thighs, formed for extra-
ordinary leaps, and terminated by five tarsi, and two curved
and toothed claws. Every part is worthy of observation.

The coza, or first joint, is very thick ; the #rockanter is
very small, the femus long and thick, the Zidie hairy.

ere are many species of fleas, each of them parasitic,
on various animals, with some difference in structure. The
most eurious are the

Pulex talpe, or Mole-flea, with its rows of spines on the
neck.

Pulex Galline, or Fowl’s flea, which does not leap, but
runs swiftly, and has a most tormenting bite, driving hens
from their nests, and compelling their masters to keep the
hen-house clean.

Pulex Columbe, or Pigeon’s flea, very curious. The
antennz should be particularly noticed ; the male carries his
erect, and the female has hers partly concealed in a furrow
near her eyes. The form is beautiful,—eight cup-like joints
set one within another, and surrounded by a circle of stout
bristles.

Pulex vespertilionis, or Bat’s flea, has a row of dark
spines just over its proboscis, called its cephalic sete, and
a collar of spines, called its proto-thoracic sete.

Pulex felis, the Cat’s flea, which has a prettily spotted
head, and in which we can see the spiracles on every
segment of the abdomen, and also the pygidium, is one of
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the best to mount for observation. The dots on the head,
and the femora being without hairs, distinguish it from the
human Flea.

The eggs of fleas are white, long, and viscid or sticky;
the larvee vermiform, with thirteen segmeénts; the pupa is
enclosed in a silken cocoon.

PEDICULUS, OR LOUSE,

a genus of anoplurous insects.

Man is infested by three kinds of Louse; but the com-
mon head louse is the one usually mounted for observation.
It has a flat and nearly transpa,rent body, three pairs of
legs, terminated by a claw or hook, and a head which has
two simple eyes, and a long sucker concealed in a lttle
fleshy tubercle or snout. They multiply prodigiously, two
females producing no less than 10,000 eggs in eight weeks.
Leuwenhoek described them mmutely, and seems to have
watched their manner of feeding and propagatimg with
great interest. Certainly their eggs are curiously formed,
with a little moveable lid on a hinge, which opens for the
escape of the young larvee, and the egg of the Pheasant-
louse is beautlfully striated and dntted giving it the ap-
pearance of worked net. Some parts of the internal
organization of a Louse are well worthy of attention and
dissection ; being naturally transparent, a little soaking in
oil of tllrp'El‘.‘ltlHﬂ will dissolve the fat and render many of
the organs apparent.

The nerves of a Louse are remarkable, as forming a thick
spinal cord without breaks or intervals, after the ganglia of
the head, and from the end of which several rays or nerves
are given out to lower parts of the body, a slight constriction
only marking the united ganglia. These are visible when
the insect is properly prepared. The ovaries also are in
ten branches of bead-Ike threads. All the internal apparatus
is as perfect as in more beautiful insects, so httle reason
is there for shrinking from or thinking meanly of even a

loathsome louse.
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Birds have many varieties.
The Pheasant-louse ;

The Parasite of the Rook and Chaffinch, called Ricinus
pavonis, are interesting objects.

THE ACARI, OR TICKS, MITES.

These parasites are found on animals, birds, and insects.
They belong to the lowest order of Arachnida, the Spider
tribe, and many of them are beautiful microscopic objects.

The Acarus scabici, or itch insect, 1s a very va]uabfe pre-

tion. It is the occasion of that disgusting disease the
Lteh, and is exceedingly difficult to obtain. It lodges in a
burrow near the pustule ; but, being scarcely visible to the
naked eye, is y extracted in a perfect state. When ex-
amined under the microscope 1t is found to have an oval
body, a mouth of conical form, and eight feet terminated by
bristles. The head has five strong mandibles, with which
it cuts out a little nest under the skin; it lays many eggs,
and is most difficult to eradicate.

ACARUS DOMESTICUS, O COMMON CHEESE-MITES.

The dust of decayed cheese is composed entirely of these
mites,—their eggs and their excrement. Mounted properly,
we should see their oval body with a head from which
extends two large mandibles, somewhat resembling the
claws of a lobster. 'When the insect is in repose it crosses
these mandibles over its head, forming a kind of roof over
the mouth. The legs are reddish, and inserted in two
different groups, the anterior pair considerably larger in
the male.

These Acari are both viviparous and oviparous.

ACARUS PASSULARUM,

found abundantly in dried figs, is like the cheese-mite, but
has very long bristles at the sides of the mouth.
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ACARUS PASSERINUS.

Found on all young birds.

IXODES, OR DOG-TICK,

a curious parasite, which has no perceptible eyes. It has
a toothed beak, which it fixes in the skin of the dog and of
the hedgehog and it holds so tightly, that it can scarcely
be detached alive. It deposits a prodigious number of
eggs, and are so voracious as to cause the death of some

animals from exhaustion.

MELOPHAGUS,

(Sheep-tick.)

This parasite belongs to the Diptera, though it is wing-
less. They abound on sheep, are easily taken and prepared.
Let them soak in potash for at least a month, then press
them and wash them well; when dry, soak in turpentine
before mounting in balsam, and their structure will be
well seen. They are very brilliant objects when viewed
with polarized light.

The Melophagus is one of the family Hippoboscide, of
which there are six genera, all of them parasites of mam-
malia and birds, feeding on the substance at the roots
of the hairs and feathers. The species pass their egg
and larva state in the body of the mother, who produces
only a single egg at a time, which 1s 1 reality a pupa.
This pupa egg is nearly as large as its parent, and Eﬂs a
slight motion, with spiracles, or rather s[iga::]culifnrm points,
down each side, and in a short time it changes to a perfect
Fly.

li‘FI‘]:u: Melophagus has no wings, but six stout bristly legs
with very long curved and toothed claws, which they fix in
the wool of the sheep. The head is very large, broader
than the thorax ; the antennz are mere tubercles ; the eyes
small, oblong, and bare. The mouth consists of a pair of

short hairy valves, in which a long sucking-tube is con-
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cealed ; it usually uncoils in mounting, and is well seen as
a very fine hair, protruding from between the valves.

STENOPTERYX.

This should be looked for on swallows: you may find
them abundantly in nests of the young birds. They run
very quickly, but do not attempt to fly, although they have
wings, and are good examples of another genus of the Hip-
poboscidze.

Here we find a difference in the male and female; the
former having long narrow wings, ciliated in front, the
costal vein more than two thirds the length of the wing, and
longitudinal veins crowded close to the costal. The female
has short triangular wings ; the rest of the body very like
that of Melophagus.

ORNITHOMYIA.
(Parasite of Birds.)

A green and tawny fly, more perfectly winged than the
preceding genera, but seldom, if ever, using the wings, and

running' with great swiftness amongst the feathers of all
birds.
NYCTERIBIA.

This is a rare parasite, but quite worth seeking, upon
bats. The head is thrown back in an extraordinary manner ;
the mouth has a larg;;ulb-]jke organ, from which proceeds
a horny style. It no wings; the claws are strong,
dilated beneath ; and the abdomen is terminated by two

styles. There are specimens of this in the British Musenm.

CHELIFER.

This parasite attacks flies. I have seen a common fly
run wildly about the window-pane, shaking itself violently,
and apparently in great distress. Upon catching if, I
found a small scorpion-like creature fixed upon one of its
thighs, by a pair of tremendous claws,—hardly could it
be detached for examination, and then it ran quickly like a
crab, sideways. The Chelifer belongs to the Trackean
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Arachnida, that is, they breathe by means of trachea and .
spiracles, and not, as the higher order of spiders, by lungs,
or internal gills. They have eight legs, two long palpi
armed with claws ; the eyes are at the side of the thorax,
and the flat abdomen is jointed.

ACARUS GAMASTS,

found abundantly on the Dung-beetle, which it infests.
This has a trifid labiam, mandibles cheliform, denticulate,
the tarsi terminated by two claws, and an elegant pulvﬂlus'
which make it worth mnuntl _

Scottish peasants have a ha it of examining the DunE;
beetles in the Spring, and observing the position of tl
acarl on their bodies: if the parasites are clustered near the
head, there will be a fine harvest, if towards the end of the
abdomen, a late one.

TROMBIDIUM PHALANGIL.

A pretty Lttle parasite, which attaches itself to the
Phalangium, or Harvest-spider.  These spiders have small
oval bodies and very long legs, with two eyes on their backs,
and always run upon the ground ; we find these hittle scarlet
mites attached to their legs and bodies.

TROMBIDIUM AUTUMNALE.
(Harvest-bug.)

This troublesome little parasite is found in corn-fields in
August, and burrows in the skin, causing much painful
irritation. The best way of catching it is to tie pocket-
handkerchiefs round the legs, and walk through a stubble-
field, when we are nearl certaim of finding specimens
encmgh in the folds of the ﬂandkemhmf They are mounted
in balsam.

In all the Trombidia, observe the form of the chelicerz,
with their moveable cla.w, and the palpi, which have a
singular appendage finger beneath each extremity,
which ﬂlstmgulshes t.hem from the common Acari, and show
their relationship to the pretty scarlet Water-mites, the
Hydrachna. |




ENTOZOA. 157

WATER-MITES.
(Hydrachnide.)

The beautiful Hﬁdrachna and Limnochares are parasites
upon the Water-beetle (Dyfiscus), and Water-scorpion
(Nepa), and worthy of attention in their metamorphosis,
also when mounted thus as objects for the microscope.

There are several species; some bright scarlet (Zy-
drackna), others dotted with black, having blue legs (A4tax)
some parti-coloured black and scarlet (Diplodontus), one,
bright green (Arrenus) ; all of them to be found in rivers
and ponds merrily swimming about, and laying millions of
sma]f red eggs on leaf and stem of water plants. They seize
on small crustaceans, such as the Cyclops and Daphma, and
suck them.

The metamorphosis is as follows :—The eggs are laid in
great abundance throughout May and June, six weeks after
a curious larva comes out, having a long blue snout and
two large round eyes. We do not know how long it
remains free in the water, but towards the end of the
Summer we find it changed into a scarlet oblong pupa,
fixed by a strong hook to the tail of the Water-scorpion, or
under the elytra of Dytiscus. These pupz were once mis-
taken for eggs; but the French naturalist Duges watched
them well, and saw every stage of the metamorphosis.
From the pupa emerges a six-legged mite, which moults
and becomes perfect, with eight ciliated legs for swimming.

The claws and palpi should be particularly noticed, and
the epidermis of the green mite Arrenus, mounted for its
dotted appearance.

ENTOZOA.

- These are parasites attached to the internal parts of the
animal body, and consist of intestinal worms, some
extremely minute, burrowing in the skin, others of larger
~ size infesting the viscera. No part of the human body is
free from their attacks, the liver, the kidneys, the intestines,
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CHAPTER VI.
MICROSCOPIC MOTHS.

« Small fowl that sun their wings on the petals of wild flowers.”
Proverbial Philosophy.

A xEw class of objects, especially adapted for the
binocular microscope and a three-inch object glass, will
give the young student both surprise and delight, when
from his own researches he obtains these common and yet
little known Lepidoptera. Their history has been written
most ably by Stainton, in seven unattainable volumes, and
the ‘Insecta Britanmnica’ has an extinet volume on the
Tiniena—at least it is out of print, and to be found only in
museums and the libraries of the subseribers, so that what
I now give is chiefly the result of my own observations and
collecting. I purpose a much more detailed account, with
illustrations, for “the Intellectual Observer,” at the proper
time. -

One of the wonders of my childhood was the variety and
strangeness of the hieroglyphics I found on bramble-leaves
and rose-leaves, the white winding stream with a dark line
waving through it; and after picking open several, and
finding within the small green caterpillars, and after often
gathering, and keeping them only to find the leaves wither
and the die,% made small muslin bags, and covering
the mined and rolled leaves, I was rewarded by the perfect
insects, of such exceeding beauty as led me to renewed
attention and patient watching.

Every folded leaf, in truth, is the habitation of a micro=
scopic moth in its larval state, and beneath the leaf a blotch,
a pucker, or a tiny tent, will, if watched, give one of these
beautiful objects. They may be caught with a net, swept
off the bushes they frequent at certain times; but they are
so very delicate and tender, that it is scarcely possible to do
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this without ruffling the beautiful plumage; and I prefer
breeding them or collecting the grubs, and keeping them
under mushin shades, to ensure a perfect specimen.

I must, however, forewarn my young friends that every
leaf miner 1s not the larva of a moth; for the primrose,
ranunculus, and several other plants, are mined by the
larva of flies, the Phytomizides and Agromyzides.

The following list of the prettiest specimens will direct
the collector :—

NEPTICULA AURELLA.

This is the bramble-leaf miner. The parent lays an egg
on the under surface of the leaf, and as soon as hatched,
the larva, which is a very small caterpillar, with very
undeveloped legs, and no coronet of hooks on its fore-legs,
begins to bore through the cuticle and feed on the -
chyma, between the upper and under skin.  As it feeﬁlz:nd
grows, the wavy line widens visibly, and along the centre is
a string of excrement, black and wavy also. When full
fed, it emerges and falls to the ground, spins a cocoon, and
changes to a pupa; al the end of three weeks it rises as the
perfect insect, and flits over the brambles in ealm, sunny
weather; or we may find them in windy weather resting
on the sheltered side of a paling.

To the unassisted eye, this tiny moth is a mere brown
speck, a very dot of life. Placed under the microscope, we
see two upper wings of rich brown passing into dee
purple, and then a violet spot and band of brightest gol
- Two under wings of soft gray, deeply fringed with silvery

scales, and these scales are all remarkably large for the size
of this minute insect, which does not exceed three lines in
length.

NEPTICULA MALVELLA,

is the moth of a small leaf miner on apple-trees, in July and
October, for all these little creatures have double broods ;
and its dark-brown upper wings are streaked with a single
bright pale band.
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LITHOCOLLETIS SCABIOSELLA.

In the herbage near scabious plants this pretty species
will be found and easily taken.

It is reddish-saffron coloured, the upper wings with three
pure bright white stripes, edged on the inner side with
black scales, and there is a double spot at the apex of the
wing, white also, but with a stream of black scales, spreading
fan-like towards the edge. The larva of this Lithocolletis
crumples up the root leaves of the scabious by mining the
under surface of the leaf, and in the shelter of its excavation
spins a slight cocoon where it undergoes its transformation.

This moth is plentiful in the neighbourhood of Croydon.

GLYPHIPTERYX THRASONELLA.

Several of these are the prettiest little green moths flitting
in open meadows, and one species, haunting the rushes in
damp places, has upon the dark-bronzy, green ground, five
hluis% silvery streaks, and above the anal angle a black
blotch, enclosing three silvery violet spots. The wing is
deeply edged with bronzed cilia, and the under wings are

ray.

: gnnther extremely pretty species is found in June and
July flying over the flowers of Stonecrop—this 1s Glyphip-
teryx equitella.

Enough, perhaps, are now described, yet I would draw
attention aJPsn to the form of the heads, the feathered
antennee, and the tufts of scales on the heads and palpi of
many of these moths.

For instance—

THE HEAD OF OCHSENHEIMERIA,

feathered in a marvellous bird-like manner, the antenna
thickened with scales, labial palpi very hairy, and the
head alone making an excellent object. The moth is gray,
and very abundant in some meadows towards the end of
July. They are rarely seem, however, exeept between the
hours of twelve and two, in the heat of the sun, and then
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MEMBRANIPORA PILOSA.

An abundant and beantiful zoophyte for examination in the
living state, as the fearless little polypes, rise up in crowds
from the shelter of their pearly homes, and fling forth their
white ciliated tentacles, waving, curling, contracting, and
expanding, m very ecstasy of life, drawing in the food it
req[n by means of the currents these tentacles make.

this living state the Membranipora is only a brown,
thick crust on mck or sea-weed ; but when the zoophyte is
dead, we find it on the brown fucus or the crimson Deles-
seria, or sheathing the stem of Chondrus crispus, like a
delicate net, pure white, or pale fawn colour, when mounted
dry, it is per¥ ctly lovely. We now see the oval horizontal
membranous cells, sharply toothed and granulated, whilst
behind the mouth of each is a long jointed bristle, which
in life lashed the water to and fro, keeping the Polypidom
free from obnoxious partmies If, however, the observer is
at the sea-side, whilst examining a living Membranipora, he
may look for the singular organ described by Dr. Farre and
by the Rev. T. Hincks. It is oblong, placed between the
base of two of the arms, and atfached to the tentacular
ring. Round the opening at top is a play of cilia, and itis
hned with eilia. ﬁesa gentlemen observed numbers of
filamentous bodies wriggling up from the visceral cavity, and
as 1t reached the base of this organ, they were drawn into,
carried upward through the ciliated channel, and ejected,
being then whirled away by the tentacular currents. These
are suansed to be spermatozoic bodies called cercarize, and
subservient in some way to the function of generation.

Bmldea Mebranifora, I would direct attention to various

pecies of Lepralia. Scarcely a stone or a shell from the
great dee but lelds most varied forms of these zoophytes.
t.he el Islands, Jersey, by Mrs. Gatty, of Eccles-
field, Guemaey, on Phylophora m&ma and also at Sidmouth,
the loveliest species called
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GEMMELLARIA LORICULATA.

This Gemmellaria loriculata is an example of the branched,
half-horny, half-calcareous polyzoary ; it is a splendid ﬂh]EBt
with polarized light, if mounted in balsam, the cells pale
pink, with a framework of carbonate of hme, giving a fine

tint.
e find Gemmellaria abundantly on the south-western
cuast or thrown ug on the beach, after a gale, in bunches,

eamly distinguished by the position of the cells back to
back in pairs. |

GEMECELARIA, OR NOTOMIA BURSARIA,

a rare but lovely zoophyte, always to be looked at as opaque,
and the singular appendages to its lid observed. The tri-
angular cells are in pairs, each capped by an organ resem-
bling a tobacco-pipe, or, some say, a bird’s head. It is also
called the Shepherd’s Pu.rse Co e, from its resemblance
to the seed-capsules of that plant. We only find it in very
small tufts, parasitic on other zoophytes; but, minute as it
is, the tiny creature has the same highly organized body as
the rest of the Polyzoa.

CELLULARIA AVICULARIA,

is the true Bird’s-head Coralline found on stones in deep
water or at very low tides, growing in spiral fan-like tufts
about an inch high. This is a calcareous polyzoary: the
cells have a s me. at each upper angle, and an appendage
called the bird’s head. With a little management of light
you will see the muscular lines by which the neck opens
and shuts ; when alive it snaps i a.]l directions, seizes any

assing amma.l and holds it fast until death. Now, as they
Enve no inward connection with the stomach of the polype,
neither give the food to the tentacles, it is doubtless for pro-
tection that they are placed over the otherwise defenceless
zoophyte—a sensitive and ever-ready police to keep the

cities of the great deep. Cities they are mdeed for examine
a piece of Flustra—
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CELLULARIA REPTANS.
(Creeping Cellularia.)

The Cellularia polyzoa has a mixture of horny and cal-
careous matter; the cells have an oblique opening, each
with four or five short spines: it is a very common species
on fucus, in circular branched tufts.

CELLULARIA CILIATA.

A delicate httle pearly-white coralline, often found amidst
the bunches of red sea-weed—the Ptilota sericea espe-
cially. The cells are at the tips of the branches, and armed
with five very long calcareous spines, which are so bnttle
that you seldom get them mounted perfectly; and over
the mouth a most exquisite little operculum, transparent
yet firm, closes the door against intrusion, and falls back
wh::in the twelve or sixteen ciliated tentacles come forth for
food. :

CRISEA EBURNEA.

The Ivory-tufted Coralline, common on such sea-weeds
as Delesseria and Dasya, also on the roots of the La-
minaria which has been thrown by a rough sea upon the
beach. Finely granulated pear-shaped vesicles are often
scattered over its branches; it is strongly calcareous; the
cells tubular, with circular apertures looking towards oppo-
site sides.

CRISIA CORNUTA.

The Goat’s-horn Coralline, more rare, and parasitical on
other zoophytes. This is a very minute species, with long
tubular cells, shaped like goat’s horns, and placed one over
the other. A fine hair-like bristle projects from the side of

each cell, and speckled oval-shaped gemme are often found
on the branches.

SERIALARIA LENDIGERA.

The Nit Coralline. TLarge tangled masses of Serialaria
‘often lie upon the sea-sand after a storm, or come ashore
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clinging to the up-torn branches of Halidrys. 1t looks to
the naked eye but as some knotted thread ; yet even with a
pocket lens we find each knot to be a little n pipe, with
from eight to twelve polype cells seated side by side on the

fine silken thread which runs on a little space, and
the i

small pan pipe or family group makes w]:nat 1s called
on the coralline.

FRESH-WATER ZOOPHYTES.

POLYZOA.

Tuese objects, accessible wherever there is a quiet, sha-
dowy pond, or a sluggish canal, or a ditch semi-covered by
the road side, are worthy of clnse attention; indeed, the
development of the Statoblast or Gemms of fresh-water
Polyzoa is too great a pleasure to pass unnoticed.

STATOBLASTS.

Small oval bodies, found floating on the water of ponds
and ditches all through the winter; they may be mounted
dry, and are useful thus, enabhng the young student to
recognise them in the water. They have an oval brown
centre, and a lighter brown reticulated border, more or less
wide, aucurdmg to the species. One variety 1s exceeding
beautiful—the Statoblast of Cristatello mucedo—which has
a scalloped edge and hooked spines of erystal, proceeding
in rays from the border, giving it a sun-like appearance.
These bodies are formed in the interior of the parent
zoophyte, growing like buds from the funiculus or small
cord which attaches the stomach to the endocyst or internal
coat of the tunic. They are not true eggs, yet 15]1&3r produce
Eerfect polypes, and are not exp e]]e.de%mm the Polypidom,

e seen in lnngﬁlesmth.m the horny tuhaof
leﬁﬁﬂa repens (the most abundant species), both during
the life and long after the death of the parent polype.
Probably the shelt-er 1s a needful protection agmnatyge
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hungry minnows or sticklebats; but when the Polypidom
decays the Statoblasts float freely on the surface of the
water, attach themselves to Lemna and Anacharis, or even
to stones and sticks, until the warmth of a spring morning
quickens them into life.

If kept in a room they develop soonmer. As I write in
this month of February, there are several Statoblasts in my
aquarium with a young Plumatella fully formed, sheltered
beneath the open valves, and waving a circlet of white
tentacles, feeding almost mcessantly, and with body so
transparent that every part of its internal economy is visible.
The lophophore, or membrane, which bears the tentacles,
can be seen drawn in like the retracted finger of a glove,
the open cesophagus and striated stomach, its muscular
bands across, and longitudinal, the pyloric cavity, the
cardial cavity, and the movement of the intestine as it
ejects the rejectamenta.

In a further state we should see the ovary and developing
Statoblasts.

THE PLUMATELLA REPENS,

so called from the Latin word signifying plumed, and repens,
or creeping, because of its hal:ﬁ?iﬁ%nﬁgthening the il?;]
brown tubes along stones or leaves, or twining round
Lemna. It looks merely like a dead spray of horny sub-
stance when taken out of the water; but replace it in a
tumbler of its own soft element, and from every spray will
peer forth a multitude of ciliated polypes, like Membrani-
pora, except—and observe t/is—the tentacula, ranging from
twenty to fifty in number, are not in a starry ray, but in the
form of a double horseshoe, the outer one fan-shaped, and
the inner one likewise, but more compact, only it sometimes
arches over, and the plumed tentacles seem like a feathery
tent, protecting the indweller; or, as was really the case,
enclosing hopelessly the caught infusoria whirled by the
outer current into the hungry mouth beneath. When,
however, a larger species of prey is taken in the net the
result is sometimes inconvenient. A Notommata heedlessly
sailing along, I once saw drawn into the horseshoe snare,
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CHAPTER IX.

FORAMINATED SHELLS.

1 BELIEVE that every one is surprised and delighted with
these lovely little shells; so minute that they resemble
grains of the finest sand; and so perfect in structure that
they seem to be the habitation of a more highly organized
animal than they really are.

There are two kinds of foraminated shells, calecareous
and siliceous. The calcareous shells are found alive in
marine deposit, and on sea-weed; the siliceous are also-
dredged up from the depths of the sea, and found in strata
formed of fossil deposits.

The animals which dwell in these beautiful little shells
are of the lowest order in the scale of amimal creation,
not yet perfectly understood, and are variously placed by
scientific men. Formerly they were considered as belong-
ing to the family of Cephalopods, or Cuttle-fish. Ehren-
berg, a great naturalist, regarded them as polypes, and
placed them amongst the Bryozoa, or Zoophytes. Du
Jardin, a French naturalist, and most modern authors, agree
in the relationship of foraminifera to those very curious
anmimals, Ameba and Aﬂﬁﬂ(}'ﬁﬁ?‘;{& sol, which are found m
fresh water, and may be studied from our aquariums.

Their internal organization is a simple body of what is.
called sarcode, a kind of pulp which has the power of
assimilating and digesting food in all its parts. The body
has no particular mouth, stomach, or intestine, neither has
it eyes or other senses, except feeling; but it can put
forth long feelers through the perforations in the shell,
and can entangle and draw in its appointed food, which,
whenever it enters, is presently digested, and the residue
ejected, mnot always out of the shell, for the cavities are
sometimes choked up by these undigested atoms.

Now in some of the Foraminifera the body is single and
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some straight and yet chambered (Verneucilina)—the
variety is immense. They are dredged from the depths of
the Mediterranean, the Adriatic, and Agean Seas, and on
our own coast they are found also plentifully in the white
drifted sand, or amongst the corallines in rock-pools. The
Cassidulina and Rosalina are the most common in the

Channel Islands. The ouze of osyter beds also abound
with some species.

FOSSIL FORAMINATED SHELLS FROM BARBADOES.

These are of a different kind ; the shells are siliceous;
the variety even on this one slide is probably amazing, and
the delicacy of form and workmanship truly worth a long
and careful examination. They were first discovered by
Professor Ehrenberg at Cuxhaven on the North Sea, after-
wards found by him in collections made in the Antarctic
Seas. Fancy these fragile and lovely little creatures having
been brought up by the sounding lead at the depth of 2000
fathoms ! Such are the beautiful forms which the hand
of God has fashioned in His wisdom, where human eye
never sees and foot of man never treads, and which, but
for our microscope, had remained unknown to us as they
have been for the ages past.

Nothing do we examine thus but it reveals such perfect
finish, such loving design of adaptation to the creature’s
necessities, that we have deeper thoughts than our tongue
can utter, and learn lessons that philosophy has never
taught. Nothing is done carelessly ; nothing is isolated or
loose in the scale of creation ; the plan is seen ever wider,
deeper, higher, but complete and in perfect order, whatever
part is presented to our finite mind. We see very little,
we know very little ; but we gaze on, and our hearts are
directed upward even by a slide of microscopic shells sculp-
tured with hieroglyphics of the Creator.

- The Barbadoes deposit alone furnishes 282 varieties; and
when we consider that in a single ounce of sand 6000 of
these shells were picked out, and in another ounce from
the shores of the Antilles no less than 3,840,000 were dis-
covered ; when we learn that these little shells are increasing
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there is an infinite variety of structure adapted to the
necessities of the animal, more or less of strength, or of
lightness, or of flexibility.

A knowledge of this has enabled Owen, the great osteo-
logist, to ascertain the order and exact position of an ante-
diluvian reptile from a mere fragment of fossil bone.

By microscopie examination of bonme the existence of
Keaper reptiles in old red sandstone has been determined,
and the supposed reptile Saurocephalus been removed into
the class of fishes. It is marvellous to observe in the
section of a fossil bone which belonged to an animal of
extinct race, such as the huge Mastodon and Megatherium,
the very same structure and proportionate size of bone-cells
that we find in our domestic animals, and in man himself;
to compare a section of bone from the colossal Iguanodon
with one from the timid Lizard, and find them modelled after
the same type, and by the peculiar form and large size of
the lacunz and eanaliculi to recognise the reptile; or to
examine a section from the fossil bones of the gigantic
Dinornis, whose species has been extinet for ages, and yet
find in the still existing Apteryx a continuance of the race,
and the unmistakable small lacune of Birds.

It was from a fossil bone of the Dinornis and micro-
scopical examination that Professor Owen ascertained that
it was the femur or thigh-bone of a Bird—that the bird
was large, heavy, sluggish—of the ostrich tribe, and there-
fore probably with the habits of that bird. Afterwards,
when a few more bones were sent to the naturalist, he not
only discovered that they belonged to nine different species,
but was able to determine that one Dinornis was a bird ten
feet six inches high, another nine feet, another five feet, and
SO on.

With a very moderate knowledge of the structure of
bone, and a habit of observation and comparison, the student
of geology or of natural history may be able to ascertain
to which class of vertebrate animals any bone, fossil or
recent, belongs. A collection of the jaws and small bones.
of Moles, Rabbits, Weasels, and Rats, will give beautiful
preparations. Nor are they difficult to mount ; all we require
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