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are allached. Probably we have given them more poiwer than
they possess, and we think it will be found they cannot see so far.
Their capacity for keen vision is vastly increased by the almost
incalculable number of lenses, with which the eye is supplied ; and
those so convex that objects invisible, unless through a microscope
that magnifies @ hundred and fifty thousand, is clear to them. With
one that magnified four hundred and ninety thousand, we counted
the lenses with sufficient accuracy, and after repeated trials, came
to the conclusion, that there were fen thousand fwo hundred, not
many more or less. This mechanism gives the power of seeing in
all possible directions, and we will presently perceive how important
it is to the economy of the insect.

We have already alluded to the peculiar mechanism of the in-
struments by which the locust imbibes its aliment, so different from
those of the cicade. They are exceedingly minute, and on a su-
perficial view, unappropriated; but with a fine glass, their office is
designated at once.

They seek nourishment that is always present and ready, pre-
pared for the instruments through which they are to receive it.
The exhalation from vegetable barks forms their entire subsistence.
This they probably could not find without exquisitely keen vision,
as they have no ollaclory nerves, that can be demonstrated.
We are, nevertheless, not to infer positively that they can neither
hear nor smell. We must search for another apparatus to find
the conduit of their nutriment. The antennz, we have re-
marked, are bristle shaped, standing between the eyes and the
rostrum or beak which furnishes the avenue through which the
nourishment is conveyed. It is in this sense only that the locust
can be said to have a mouth. There are three exquisilely fine hairs
appended to its extreme points, by which, through a high magnify-
ing power, we see them distinctly feeding on the dewy exhalation
of vegetable barks—a material that may be compared to the in-
sensible perspiration of the animal body; the insensible perspiration
of the vegetable skin. Although we cannot demonstrate that they
are tubular, they probably act by capillary attraction. The exquisite
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The musical process begins with the action of the muscular
fibres, but they do not finish it. The motions of the fibres puts the
membrane in motion while it is floating in air, constantly supplied
by the reservoirs. The motions of the muscular fibres and mem-
branes are almost inconceivably rapid, and may be compared to the
wings of a fly, poised in air, which seem to stand still, because the
naked eye cannot follow their velocity. Here the sense of touch
discovers that which the eye cannot perceive. If we apply the
point of a fine needle to the sides of the insect, a jarring sensation
is felt, like that imparted by filing a thin plate of steel. By press-
ing on the fasciculi the notes cease. By cutting ore of the fasci-
culi the music ceases on that side, but continues on the other. By
dividing both fasciculi, we put an end to all sound. By pressing
on the fasciculi the note ceases, and if we press the air out of
of the reservoirs, the same effect is produced. There is still some-
thing wanted to perfect the musical process—an avenue to the ex-
ternal air. For this purpose there are two small apertures, one on
each side, near the insertion of the inner wings, between them and
the tympanum. They are capable of dilatation and contraction, at
pleasure, and receive as much air as is necessary to fill and modu-
late the note.

When we were dissecting and separating the parts composing the
musical apparatus, we were not aware that we had been anticipated
by the celebrated Reamur, in his description of those of the cica-
de, which bear a strong resemblance to those of the locust,

The special economy and character of the locust next demand
our consideration. 'We must trace it from its ascent to its death,
when it is soon succeeded by a new generation.

It first appears at the surface of the earth, in the pupa or grub
form, preparatory to the chrysalis state—almost defenceless and
very imperfect. It is discovered in Maryland on or about the tenth
of April. We found it on that day, at the four successive ascensions
of 1783, 1800, 1817 and 1834. We do not assert that they do
not appear sooner or later, nor that they arise at the same time in
all other places. They are usually discovered by the hogs rooting












i7

temporary dwelling, is analogous to the habits of other animals,
especially the hybirnating, such as alligators, tortoises, frogs and
others which immerse themselves beneath their natural element
into a uniform temperature, merely high enough to be susceptible
of excitement by the vernal return of heat. Although the locust
does not lie torpid, instinct directs it to provide for its own preser-
vation by insuring a steady temperature that answers all the pur-
poses of its economy.

Is not the migration of birds regulated by the same principle?
They instinctively seek more congenial climes to evade the seda-
tive influence of cold.

A more minute account of those apartments will shew how well
they are adapted to the purposes of self-preservation, and how
much better they are directed by instinct than they could have been
by any contrivance human reason could invent.

On a first view of the external opening of the chambers we
would suppose that they run in a perpendicular direction; but we
find them deviating more or less: some running horizontally, others
at obtuse or acute angles, while some form entire circles. All
these varieties, and their modifications, are found where there is no
impediment to a perpendicular ascent, which they meet some-
times. They come up occasionally under the roots of trees, floors,
logs, stones and pavements laid since their descent. In such cases
they pursue any course by which they can reach the surface; but
they sometimes fail from the distance they have to travel. We
found many that had perished under a brick pavement that had
been laid over them after their descent.

The roofs of their tenements are neatly arched, and so firmly
cemented that water is never found in them, though all the sur-
rounding grounds are overflowed and perfectly saturated. This
defence against an element that would be destructive, is to be at-
tributed to the workmanship of the cells, the interior of which are
varnished with a secretion that seals them hermetically, from bot-
tom to top, and makes them water proof. The locust is not singu-

lar in this provision against inundation and drowning. The cray-
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but this was considered precocious, as we could find no others till
the first of June. On the third we saw a considerable number,
which increased daily, and then declined. On the thirteenth we
found only a solitary instance of the last melancholy note of an
expiring race, to be heard no more for seventeen years.

On the fourth of June we found that a few boughs had been
operated on by the female, and one on the first. The greatest de-
posite of eggs was on the fenth, and declined till the sixteenth,
when we found only one.

The principal male organ of generation lies concealed in a
sheathe at the lower extremity of the abdomen, from which it
scarcely protrudes. When they come sexually together, the fe-
male embraces the male, and holds him in close contact, by means
of a hook on each side, turned backwards, and he is immoveable
till the process of impregnation is finished. The union continues
from fificen to cighteen hours. When they separate the female is
frequently seen flying away with half the male, broken off in the
middle region of his body.

The male and female survive only two or three days after they
have performed their respective parts in the process of generation.
The male dies first, and the female lives the same time after the
deposition of her eggs. They emaciate rapidly, and at their death
are skeletons as light and void of substance as the exuvie cast off
by the erysalis. The body is without muscular substance, the ab-
domen empty, and no moisture to be found but a little in the head
and chest. :

The most remarkable parts of this extraordinary insect are those
of the female—the machinery by which she works in effecting a
depository for her eggs. The ovipositor is lodged in a groove, and
lies at the terminating ring of the abdomen, and the oviduct passes
through its centre. When not in use, it is concealed, except a
minute point at its lower extremity. It is composed of three dis-
tinct pieces, connected at the sides by the nicest tongue and groove,
by which the two side pieces play up and down wupon the centre picce.
The material of these parts is similar in appearance to lortoise
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ceived, bul the design of the rasps would not be discovered with-
out seeing and closely observing the progress of the operation in
its different siages. They seem to be intended to comminute and
divide the rough ligneous fibres furrowed up by the saws, and thus
prepare a softer and smoother bed for the eggs. While the female
is sawing away the sides, and rasping up the ends of the fibres
below, she withdraws the instrument occasionally and reinserts it,
till she shall have penetrated the full length of the incision, in a
direction obliquely downwards, towards the pith, which is never
touched, because it would not be a proper nidus, and a deeper cut
would weaken the ligneous fibre, and it would be easier broken.
As soon as the opening is made deep enough, she enlarges it exter-
nally, by plying the saws along its sides and the rasps to the top
and bottom. She now withdraws the instrument for a moment,
and reinserts it to its full length, depositing two eggs in quick suc-
cession. She withdraws it again, reinserts it, and deposites two
more, till she shall bave laid from ten to ftwenty, but never an odd
number. The number in a single fissure depends on the size of the
perforation, and that on the bough which may be crooked, knotty,
or otherwise defective, or occasionally rotten in the middle. The
eggs are set uniformly in two rows, close together, their ends in-
clining downwards. They are one twellth of an inch long, and
one sixteenth in diameter, tapering to an obtuse point. They are
of a pearl-like white. She is about fifieen minutes in preparing a
single nidus and depositing the eggs; but it is not uncommon for
her to make fifteen or tuwenty fissures in the same limb, more or less,
according to its fitness. She frequently shifts from one limb to
another, and from tree to tree, before she can deposite all her eggs,
the whole number of which varies from four to five hundred. She
seldom selects a limb more than a quarter of an inch in diameter,
though often a smaller one. Both the upper and lower sides are
sometimes perforated, but never directly opposite to each other.
The age and texture of the wood seem to be disregarded. A
thorny or abruptly crooked bough seems to annoy her in searching
for a place of entry. We were amused by«the maneouvres and
apparent disappointment of several that had lighted upon a flourish-
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namental shrubbery, are the principal sufferers. The grafis or
buds of the last summer, grown only a few feet, with a single strait
stem, are destroyed, or if, by chance, a bud be left beneath the
wound, a year’s growth is lost, and the beauty of ‘its form spoiled.

We must now trace the progress of the embryo from its incuba-
tion till it descends to its long subterraneous abode, where we
found it.

The time at which the eggs are fit for deposite is forty cight
hours after impregnation, or within a fraction of that time. They
are so transparent, that we can see indistinctly the features of the
future insect through the shell, and with a good glass they are still
more visible. The shell wears a pellucid, membranous appear-
ance; but notwithstanding their apparent delicacy, they retain their
contents longer than other eggs either of insects or birds. They
hatch in fifty two days. We saw a deposite on the fifth of June,
and marked the spot, and witnessed the parturient process on the
twenty eighth of July. On the fifteenth day after the deposite we
discovered a manifest change of colour and form in the eggs, which
increased gradually till the embryo assumed the form of a worm,
without legs, and a thicker cream colour succeeded to the shining,
pearl-like white. Instead of the previous well-defined shape, it
now becomes crooked, and the form of the head is obvious, while
the body takes on the form of a silk-worm wrapped up, in a cream-
coloured cocoon. The most distinct feature is now the eye, which
is well defined ten days before the shell 13 broken. The rings of
the body, and tlie legs are casily distinguished, laid close to the
abdomen. Immediately before birth a distinct motion is to be ob-
served in the insect in the eggs, resembling the jerking of the tails of
butlerflies and moths, in the chrysalis state, when they are distarbed.
We took several nests from a bough marked for observation at the
exact time of maturity, and soon perceived the signs of parturition.
We placed some of the eggs between two scales of mica, and ap-
plied the microscope. The power of the glass brought upwards
of fifty within its focus, and the whole process was clear and satis-
factory. Temperature exerts a considerable influence on the pro-
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We must be indulged while we draw a further comparison be-
tween the newly born progeny and the pupa as we find it sizteen
years and mine months after: the odd three months, from its ap-
pearance at the surface of the earth till its death in the adult and
last state, completing the whole circle.

When the young emerge from their native place, they are one
sizteenth of an inch long, apparently, on a superficial view, nearly
perfect, but with some parts better developed than others. With
three pair of legs, one before and two behind, the former resemble
those of the pupa—are strong and muscular, armed with -hard,
sharp claws, while the latter are slender and more delicate, with
their hooks reversed, being intended for pushing, while the fore
legs are employed in pulling in the same direction, so that they
work together, assisting each other.

The antennz are longer in proportion than those of the pupa,
and the whole body longer in proportion to its diameter. The
whole body of the young locust is thickly covered with hair,
which is more remarkable on the sides, tail and antennz. This
covering seems to furnish some defence against external impressions,
and keeps them warm in their tender, infantile state. The promi-
nences we find on the shoulders shew the rudiments of unfolded
wings, as in the pupa. The eyes are of a deep orange red colour.
The hooks of the claws incline to red. The snout is much longer
n proportion than that of the pupa, and lies flat in the chest. The
head seems longer, also, but this appearance is deceptive. It seems
to project considerably, and this gives it the appearance of the
ewer mouths of certain small fish, the upper lip only projecting,
and is only an extension of the skin beyond the extreme point of
the real head. This apparent deformity is subsequently adjusted
by the perfect developement of the other parts of the body. The
membraneous extension is found filled with a serous-like fluid that
resembles the fluid under the cuticle vesicated by Cantharides.

We have seen the dangers to which the locust was exposed till
it shook off its chrysalis form and was able to fly. They are few

and incunaid:rahle compared to those to which the fetal state is












