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HATRS, FEATHERS, AND SCALES. 9

The pith here again forms the greater portion of the hair,
the cells of which it 1s composed being placed in single
series, which, for the most part,
extend all across the body of
the hair, though they are some-
what irregular both in gize
and shape. They are rather
flattened, and appear Pper-
fectly black (that 1s, opaque)
by transmitted light, their sur-
faces absorbing all the rays of
light. The gmall hairs of the
game animal, however, are very
different in form: they are
flattened, so as to appear twice
as broad in one aspect as in
another at right angles to it; FAIRS OF MOLE,

and, what 1s curious, the

seales of the bark project into strongly-marked imbrica-
tions on one side, and are searcely perceptible on the
other. Here, as in the larger hairs, there is a single row
of oval transverse cells, perfectly opaque.

The hair of many of the
smaller Mammalia shows
congiderable diversity of \|§
form, according to the part o 5 1Y
which we select for observ-
ation. Thus, if we take
a long hair out of this
Sable tippet, and examine
it near the base, we see
(a) that it is very slender,
transparent, and colour-
less, covered with strongly-
marked imbrications, which
are not obtuse teeth, but

HAIR OF SABLE.










































HAIRS, FEATHERS, AND SCALES. 23

Let us return now to the scales of our Gold-fish, and
examine a highly interesting structure connected with
them. The brilliant golden or silvery reflection that con-
stitutes the beauty of these lovely fishes, depends not on
the scales themselves, but on a soft layer of pigment spread
over their inner surface, and seen through their translucent
substance. On carefully detaching a scale, We see on the
under side, opposite to that portion only which was ex-
posed (all the concealed parts being colourless), a layer of
soft gleaming substance, easily separable, either silvery or
golden, according to the hue of the fish. Ifnow we remove
a small portion of this substance with a fine needle, and

SCALES OF PIKE. e

spread it on a plate of thin glass, we shall find, by the aid
of the microscope, that it consists of two distinet sub-
stances ; the one giving the colour, the other the metallic
lustre. With a power of 300 diameters, the former 1s seen
to be a layer of loose membranous cells, of an orange
colour in what are properly called the Gold-fishes, and
whitish or pellucid in the Silver-fishes. If we now add a
minute drop of water to the mass, and gently agitate it
with the point of a needle, and again submit it to the
microscope, we shall have a beautiful and interesting spec-
tacle. The water around the mass is seen to be full of an
infinite number of flat spicula or erystals, varying much
in size, but of very constant form, a flat oblong prism























































MOLLUSCA : THEIR SHELLS. 41

light. We are looking now at the perpendicular section ;
is it not a beautiful object? you might fancy yourself
looking at one of the noble icebergs that majestically
navigate the polar seas, when it is rendered porous and
laminated by the rains of spring. You see a number of
thin horizontal tiers
or stages, perfectly
parallel and equi-dis-
tant, about one-for-
tieth of an inch apart,
rising above each
other like the floors
of an edifice. These
are connected together
by an infinite multi-
tude of thin pillars of
crystal, or rather SASEGER EL

1 eaves, some of which a Perpendicular. & Horizontal.
show their edges towards us, others their broader sides,
and others are broken off at various distances, the frag-
ments standing up from the floor, or depending from the
roof, like stalactites and stalagmites in a cavern.*

This whole series of erystal floors and supporting plates
is formed of calcareous matter,—limestone, in short ; but
though the latter are set in such close array that the eye
cannot penetrate to any appreciable distance between
them, their extreme thinness renders the whole structure
very light, the interstices being occupied by air.

But now if I give the stage-needle half a revolution, we
shall have the horizontal section presented to the eye. In
this aspect we acquire much more information as to the
structure. The cut has been made very close to one of

* In calcareous districts the water trickling through into caverns
often forms shapeless masses on the floor or hanging like icicles from

the roof; in the former case they are called stalagmites, in the latter
stalactites,






MOLLUSCA : THEIR SHELLS. 43

of its surfaces has a sort of facetted, or honeycombed
appearance ; and the broken edges, which even to the
naked eye appear fibrous, are seen to resemble a number
of basaltic columns. ¢ The shell is thus seen to be com-
posed of a vast number of prisms, having a tolerably
uniform size, and usually presenting an approach to the
hexagonal shape. These are arranged perpendicularly, or
nearly so, to the surface of the lamina of the shell; so
that its thickness is formed by their length, and its two
surfaces by their extremities.” *

SECTION OF NACRE FROM PEARL OYSTER.

The inner layer of such shells is remarkable for pos-
sessing in different degrees the property of reflecting rain-
bow-like colours, often with great delicacy and splendour ;
and this is termed nacre, or familiarly ¢ mother-of-pearl.”
This iridescent lustre depends, as Sir David Brewster has
shown,t upon a multitude of grooves or fine lines, which
run in a very waved pattern, but nearly parallel to each
other, across the surface of the nacre., ¢ As these lines
are not obliterated by any amount of polishing, it is

* Carpenter, “ The Microscope,” 590, t “Phil. Trans.” 1814,












MOLLUSCA ! THEIR TONGUES. 47

structure, and even the same elements, exist throughout.
Concentrating our attention on a single transverse series
of the numerous curved lines that at first sight bewilder the
mind, we perceive, by delicate focussing, that the object
before us consists of a number of hooks projecting from
the surface of the translucent band, and arching downward.
In this case a single row consists of seven such hooked
plates or teeth ; one in the centre and three on each side.
Each hooked plate has its arching tip cut into five tooth-
lets, of which the central one is the largest ; and 1its base
is united with the cartilaginous or gristly substance of the
band. Only the middle plate is symmetrieal ; the lateral
ones bend inwards towards the central one, and are sym-
metrical only when considered in pairs, each associated
with its opposite. The plates are perfectly transparent,
but of a yellow horny colour ; they are very hard ; and, as
they are not dissolved by acids, it has been supposed that
their substance is siliceous (having the nature of flint);
but they are more probably chitinous, or formed of the
substance of which the hard parts of insects are com-
posed. The tongue before us has 600 rows such as these,
each, as we see, closely following, and indeed overlapping,
its predecessor ; so that we can never look at a single row
without at the same time seeing others which it overlaps,
or by which it is overlapped.

The specimen which I will now show you is broader, but
shorter. It is the tongue of Trochus ziziphinus, a large
and handsome shell of regularly conical form, not un-
common on our rocky shores. It is perhaps a more
interesting study than that of the Periwinkle. There are
here, you observe, three constituent elements in the pat-
tern. First, a delicate glassy central tooth, tapering to a
fine point, and cut into minute saw-teeth along each edge.
Then a series, of five on each side, of similar glassy
pointed leaves, bending inward; and outside these, on
either hand, are a great number of stout dark-coloured






































































































INSECTS: WINGS AND THEIR APPENDAGES. 81

of the entire scale is that of a battledore. The ribs are
rather few and coarse, and they have this peculiarity, that
each rib swells at intervals into rounded dilatations, each
of which has a minute black point in its centre. In some
of these battledore scales there is, mear the lower part
of the expansion, a crescent of minute pigment-grains.

The silvery grey surface of the front wings of a common
moth, known as the Buff-tip (Pygaera bucephala), is com-
posed of scales of unusual magnitude, and of a remarkable
form, their shape being that of an expanded fan, and being
quite distinguishable by the unassisted eye. The ribs are
very fine and numerous, and there are diverging lines of
pigment-graing running through the scale.

Those of the Emperor Moth (Saturnia pavonia minor)
are likewise triangular in outline, and are remarkable for
being deeply notched at the end; so deeply as to leave
projecting points (from two to five) as long as, or even
longer than, the undivided portions of the scale.

In some species we find scales the
tips of which are furnished with a curi-
ous sort of fringe. This slide presents
several such in the midst of many of a
more ordinary shape and appearance.
The scales in question are straight, and
parallel-sided, rather narrow, with the
basal end rounded, and the terminal ex-
tremity tapered abruptly to a point ; it
is on each slope of this point that the
fringe is arranged. The surface does
not appear to be elevated in ribs, but
smooth ; while the whole interior, except
a crescent around the foot-stalk, is filled
with pigment-grains, imparting a mottled
appearance. It 1s remarkable that all e ek O
the scales of this form have the foot-
stalk turned in under the expanse. The example which

&







INSECTS: WINGS AND THEIR APPENDAGES. 83

would appear cut into saw-like teeth. Along the margins
of these ridges are set minute sockets, which are very dis-
tinetly seen, where the scales have been displaced ; in
these the tiny foot-stalks of the scales are inserted.

The little Beetles with which we are familiar under the
name of Weevils, characterised by their long slender
snouts, at the end of which they carry curiously folding
antenne, and which constitute the family Curculionide,
are in many cases clothed with scales, to which they owe
their colours and patterns. Several of our native species
display a green or silvery lustre, which under the micro-
scope 1s seen to be produced by oval secales. DBut these
are eclipsed by the splendour of many tropical speecies ;
especially that well-known one from South America, which
is called the Diamond Beetle, and scientifically Entimus
unpertalis, from its unparalleled magnificence.

A piece of one of the wing-cases of this beetle is gum-
med to the slide now upon the stage. We look at it by
reflected light with a magnifying power of 130 diameters.
We see a black ground, on which are strewn a profusion of
what look like precious stones blazing in the most gorgeous
lustre.  Topazes,
sapphires, ame- #
thysts, rubies, eme- K
ralds, seem sown '\
broadeast; and yet || S
not wholly without y 44
regularity, for there < |}
are broad bands of |
the deep black sur- |
face, where there |
are no gems, and, §
though at consider-
able diversity of
angle, they do all point with more or less precision in one
direction, viz., that of the bands.
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SCALES OF DIAMOND-BEETLE.




































INSECTS: THEIR BREATHING ORGANS. 95

This, I say, is the breathing system, or a large portion
of it. These pipes receive the air from without through
trap-doors which we will examine presently, and convey it
to the most distant parts of the body. In ourselves the
-air is inhaled into a great central reservoir—the lungs—
and the blood dispersed through every part is brought to
this reservoir to be oxygenated. In insects it is the blood
that is collected into a great central reservoir, and the air
is distributed by a minutely divided system of vessels over
the blood-reservoir.

The trachew or air-pipes have a silvery white appear-
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AIR=PIFPE OF FLY.

ance by reflected light; but if we use transmitted light
and put on a high power, we discern a wonderful strue-
ture, which I will describe in the eloquent language of
Professor Rymer Jones, and you shall estimate its truth as
you examine the objeet :—

“ There 1s one elegant arrangement connected with the
breathing-tubes of an insect specially worthy of admira-
tion ; and perhaps in the whole range of animal mechanies
it would be difficult to point out an example of more
exquisite mechanism, whether we consider the object of












INSECTS: THEIR BREATHING ORGANS, 99

Various and beautiful are the modes in whieh this
common purpose is effected, but I can show you only two
or three. This is one of the breathing orifices of the
common House-fly, in which, as you see, minute processes
grow from the margin all round, which extend partly across
the open area, branching and ramifying again and again,
and spreading and interlacing with those of the opposite
side, so as to form a perfeet sieve, which the finest atoms
of dust cannot penetrate.

The same end is attained, in another way, in the dirty
eylindrical grub, which is found so abundantly at the roots
of grass in pasture lands, and which country folk call,
from the toughness of its skin, ‘‘ leather-coat.”” It is the
larva of the crane-fly (T'ipula oleracea), so familiar to us
under the sobriquet of Daddy Long-legs. I can easily
procure one of these, for, unfortunately, they are but too
common. Here is one, who shall have the honour of being
martyred for the benefit of science. Before we assassinate
him, however, just look here at the hinder extremity of his
body, where there is a space,
surrounded and protected by
several points, and in this
space, two black spots.

With the disseeting-scissors
I have carefully cut out one
of these specks, and now I put
1t for illumination on the stage
of the mieroscope. There is,
first of all, a dark horny ring
of an oval figure, a little way
within which there 1is an R
opaque dark plate of the same  seimacie or LEATHER-COAT,
figure, but smaller, oceupying |
he central portion of the area. The space between the
margin of the plate and the bounding ring is occupied by
a series of slender filaments, placed side by side, proceed-
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INSEOTS : THEIR EARS AND EYES. 167

and fro in my garden. How gorgeously beautiful are
these two great hemispheres that almost compose the
head, each shining with a soft satiny lustre of azure hue,
surrounded by olive-green, and marked with undefined
black spots, which change their place as you move the
insect round !

Each of these hemispheres is a compound eye. I put
the insect in the stage-forceps, and bring a low power to
bear upon it with reflected light. You see an infinite
number of hexagons, of the most accurate symmetry and
regularity of arrangement. Into those which are in the
centre of the field of view, the eye can penetrate far
down, and you perceive that they are tubes; of those
which recede from the centre, you discern more and more
of the sides; while, by delicate adjustment of the focus,
you can see that each tube is not open, but is ecovered with
a convex arch of some glassy matter, polished and trans-
parent as crystal. There are, according to the com-
‘putations of accurate naturalists, not fewer than 24,000
of these convex lenses in the two eyes of such a large
species of Dragon-fly as this,

Every one of these 24,000 bodies represents a perfect
eye; every one is furnished with all the apparatus and
combinations requisite for distinet vision ; and there is no
doubt that the Dragon-fly looks through them all. In
order to explain this, I must enter into a little technical
explanation of the anatomy of the organs, as they have
been demonstrated by careful dissection.

The glassy convex plate or facet in front of each
hexagon is a cornea, or corneule, as it has been called.
Behind each cornea, instead of a erystalline lens, there
descends a slender transparent pyramid, whose base is
the cornea, and whose apex points towards the interior,
where it is received and embraced by a translucent cup,
answering to the wvitreous hwmouwr. This, in its turn, is
surrounded by another cup, formed by the expansion of a
























































































































SPIDERS AND MITES. 207

from its thinness is semi-pellucid, but the eyes transmit
the light with brilliance, not, however, as if they were
simple round holes, because you can discern very mani-
festly a hemispherical glassy coat, by which it is refracted.

It is, however, when we examine the forehead of a living
or recently killed spider, that we see the eyes to advan-
tage. In this example of the same species (Clubiona
atrox), you see them, like polished globes of diamond,
sunk into the solid skin of the head. Their form is
unimpeachably perfeet, and the reflection of light from
their surface most brilliant.

EYES OF SPIDER.

The arrangement of these lustrous eyes is worthy of
attention. They are generally eight in number in Spiders,
but their relative position varies so much, as to afford
good characters by which naturalists have grouped them
in genera. In the Clubiona which we have been examin-
ing, they are placed in two nearly straight transverse rows
on the forehead; but as this surface is convex, it follows
that the axis of every eye points in a different direction
from that of its fellows. In FEpeira, on the other hand,
represented by our great Garden Spider, so ¢commonly seen

























































































































































































































































































































































































































































































































































386 EVENINGS AT THE MICROSCOPE.

50 that by taking hold of one you may lift a bristling group
of scores. Somewhat on the same principle are the cal-
careous and siliceous pins (spicula) of a Sponge held to-
gether by mautual interlacement. Yet their cohesion is
aided by the tenacity of the living sarcode which invests
them ; for I have found that specimens of Grantia (cal-
careous Sponges with needles of three rays), when long
macerated in water, so that the sarcode 1s dissolved, have
very slight power of cohesion among their spicula.

To understand the structure of a Sponge we will shave a
thin sectional slice from this Halichondria suberea. This
when alive is of an orange colour ; and is always found
closely investing turbinate, or top-shaped, shells which are
inhabited by Hermit-crabs. We will macerate the slice in
tepid water for a quarter of an hour, and then examine it
in the live-box.

The surface is a thin layer of greater density than any
other part, and is composed of coloured fleshy granules,—

M

BRECTION OF SPONGE.

omitting for the present, the skeleton. Of the same sub-
stance is the whole slice composed, but looser and more
open as it recedes from the surface. It is separated by








































































































































