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HAIRS, FEATHERS, AND SCALES. 9

In the larger hairs of the Mole, which we will now
look at, the bark is very thin; and though the surface is
marked with sinuous lines, these
do not project into teeth. The
pith here again forms the greater
portion of the hair, the cells of
which it is composed being
placed in single series, which,
for the most part, extend all
across the body of the hair, _"' ' |l.= E!""“.
though they are somewhat irre- 'ﬂi
gular both in size and shape.
They are rather flattened, and
appear perfectly black (that is,
opaque) by transmitted light,
their surfaces absorbing all the
rays of light. The small hairs of the same animal, how-
ever, 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; and, §

what is curious, the qcalm of 11 . Vi lj
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HATRS OF MOLE.

the bark project into strongly
marked imbrications on one
side, and are scarcely per- \i@
ceptible on the other. Here, 5
as in the larger hairs, there is ‘ ]
a single row of oval transverse & 8
cells, perfectly opaque. :
The hair-of many of the
smaller Mammalia shows con- |
siderable diversity of form,
according to the part which
we select for observation. HAIR OF SABLE.
Thus, if we take a long hair out of this Sable tippet, and
examine it near the base, we see (¢) that it is very







































































































MOLLUSCA: THEIR SHELLS. 43

this entire cuttle-shell into water ; it floats on the surface
as buoyantly as if it were actually carved out of cork.

I cut with a keen knife a little cube out of the shell,
and, fixing it on the end of the revolving stage-needle,
apply a low power, say seventy diameters, using re-
flected 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 majes-
tically 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-distant, about
one-fortieth of an inch
apart, rising above each
other like the floors of
an edifice. These are
connected together by
an infinite multitude of
thin pillars of crystal, or
rather leaves, some of CUTTLESHELL.

; a. Perpendicular. #., Horizontal.
which show their edges
towards us, others their broader sides, and others are
broken off at various distances, the fragments standing
up from the floor, or depending from the roof, like
stalactites and stalagmites in a cavern.*

This whole series of crystal floors and supporting plates
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.

* 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 sétalagmites, in the latler sfalactifes.


































































SEA-MATS AND SHELLY CORALLINES, 65

all round, leaving a transverse opening just in the right
place, viz. over the pillow, and you would have exactly
what exists here. There is a crescent-form slit in the
membrane of the upper part of the cell, from which the
semi-circular edge, or lip, can recede if pushed from
within. Suppose, yet again, that in every cradle there
lies a baby, with its little knees bent up to its chin, in
that zigzag fashion that children, little and big, often like
to lie in. But stay, here is a child moving! Softly! He
slowly pushes open the semi-circular slit in the coverlid,
and we see him gradually protruding his head and

LEAFY SEA-MAT.
(A portion magnified.)

shoulders in an erect position, straightening his knees
at the same time, He is raised half out of bed, when
lo! his head falls open, and becomes a bell of tentacles!
The baby is the tenant-polype!

“This is a very amusing romance,” you say. Nay, it
is no romance at all. If you will excuse the homeliness
of the comparisons, I venture to affirm that a personal
examination of the creature itself would justify their
correctness, and you would acknowledge that they could
scarcely be more apt.


































































INSECTS : WINGS AND THEIR AFPENDAGES. 87

the most gorgeous lustre. Topazes, sapphires, amethysts,
rubies, emeralds, seem sown broadcast; and yet not
wholly without regularity, for there are broad bands of
the deep black surface, where there are no gems; and,
though at considerable diversity of angle, they do all
point with more or less precision in one direction, viz,
that of the bands,

These gems are flat transparent scales, very regularly
oval in form, for one end is rather more pointed than
the other ; there is no appearance of a foot-stalk, and by
what means they adhere, I know not ; they are evidently
attached in some
manner by the smaller
extremity to the vel-
vety black surface of
the wing-case. The
gorgeouscolours seem
dependent in some
measure on the reflec-
tion of light from their
polished surface, and
to vary according to
the angle at which it
is reflected. Green, yellow, and orange hues predominate ;
crimson, violet, and blue are rare, except upon the long
and narrow scales that border the junctions of the wing-
cases, where these colours are the chief reflected. Yet
there appears to be some positive colour in their sub-
stance ; for in these latter scales, which, projecting beyond
the edge of the wing-case, can be examined as transparent
objects, and that with a high power, the transmitted light
is richly coloured with the same tints as the same scales
displayed under the Lieberkuhn. Most of the beauty of
colour is, however, due to the optical phenomenon known
as interference, as may be shown by dropping chloroform

SCALES OF DIAMOND-BEETLE.














































































































































































































































































INSECTS : THEIR ORGANS OF SENSE, 177

also the rich golden reflections seen on the eyes of other
insects, as the Whame-flies, and many other Diptera—
is not produced by the pigment which I have alluded
to, but is a prismatic reflection from the cornee.

You would suppose that, having 24,000 eyes, the
Dragon-fly was pretty well furnished with organs of
vision, and surely would need no more ; but you would
be mistaken. It has three other eyes of quite another
character.

IMAGE OF WINDOW, ¥ 120 DIAMS. (affer Prof Exner).

If you look at the commissure or line of junction of
the two compound eyes on the summit of the head. you
will see, just in front of the point where they separate,
and their front outlines diverge, a minute crescent-shaped
cushion of a pale-green colour, at each angle of which is

a minute antenna. Close to the base of each antenna
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SFIDERS AND MITES. 215

as experiments performed with irritated spiders prove ;
litmus paper pierced by them becoming red as far round
the perforations as the emitted fluid spreads.

In the slough, the upper surface of the cephalo-thorax
is always detached as a thin plate, convex outwardly,
concave inwardly. As it is upon the front portion of
this division of the body that the eyes are situate, the
slough displays them with great clearness and beauty
beneath the microscope. Here you may see them. The
whole slough 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 manifestly 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 advantage. In this example of the same species
(Clubiona atrox), you see them, like polished globes of

J
X AT

EYES OF EFILEHN.

diamond, sunk into the solid skin of the head. Their
form is unimpeachably perfect, and the reflection of light
from their surface most brilliant.

The arrangement of these lustrous eyes is wc}rthy of














































































































































































































































































SEA-URCHINS AND SEA-CUCUMBERS. 3cs

part in the function of the organ. The foot adheres on
the same principle as that by which children take up
large flat stones with a piece of wetted leather, to the
middle of which a string is attached. The boy drops his
sucker on the stone, and treads firmly on it, to bring it into
close contact with the surface ; then he pulls at the string
perpendicularly, by which the central part of the leather
is lifted a little way from the stone, leaving a vacuum
there ; since the contact of the edges with the stone is
so perfect that no air can find entrance between them.
Now the pressure of the atmosphere upon the leather is
so great that a considerable weight, perhaps half a dozen
pounds, may be lifted by the string before the union yields.

Well, the very counterpart of this amusing operation
is repeated by the clever “ Urchin ” whose performances
we are considering, The tube is
his string ; the dilated end with
the plate in it his leather; his
muscular power acts like the other
urchin's tread, to press the bottom
of the sucker against the surface
of the rock, Then he pulls the
string ; in other words, he drags
inwards the centre of the muscular
bottom of the sucker, which is,
as it were, sucked up into the central orifice of the plate.
Thus a vacuum is formed beneath the middle of the
sucker, on which the weight of the incumbent water and
atmosphere united presses with a force far more than
sufficient to resist the weight of his body, when he drags
upon it, and, as it were, warps Zimself up to the adhering
point,

Here is in my cabinet a specimen of a Sea-urchin
of a less regular form: it is the Heart-urchin (Eckino-
cardium cordatum), Essentially, its structure agrees with

X

SUCKER-FLATE OF URCHIN.




































































































































































































































































































































































































































