








GENERAL ZOOLOGY.

VOLUME VI.—-PART L.

INSECTS.

LONDON.
——

PRINTED FOR GEORGE KEARSLEY, PLEET-STREET;
BY THOMAS DAVISON, WHITRE-FRIARS.

1806.






GENERAL ZOOLOGY B
4 »

7’

SYSTEMATIC NATURAL HISTOR}*

b ——
GEORGE SHAW M.D.F.R.S &¢.
WITH PLATES

Yom the first Authorities and most select spvcimens

A///( ?ru//'// //
‘ . [/ ¢ / '«‘ ‘ N
A M:HEATH & M® GRIFFITH. .

YOL VL. Part I .
INSECTA.






ADVERTISEMENT.

The present volume is intended as an Illu-
stration of the Linnaan genera of Insects,
with the history of the principal species.

** The Seventh and succeeding Volumes of this
Work will proceed with all reasonable expedition.
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INSECTS.

THE class of beings di8tinguished by the title of
Insects, though far inferior in point of magni-
tude, must be confessed to surpass in variety of
structure and singularity of appearance all the
larger branches of the animal world. Their ex-
traordinary shapes, the surprising beauty and di-
versity of their colours, and above all, the astonish-
ing alteration of form which the generality of
them undergo, conspire to constitute one of the
most curious speculations which the science of
natural history can exhibit, and may be said to
realize all the tancied transformations recorded in
the fictions of poetical romance,

The general characters by which Insects are
distinguished from other animals are these. First,
they are furnished with several feet: secondly, the
muscles are affixed to the internal surface of the
skin, which is of a substance more or less strong,
and sometimes very hard and horny: thirdly, they
breathe not in the usual manner of the generality
of larger animals, by lungs or gills, situated in the
upper part of the body, but by a sort of spiracles

Ve VI.P. L. 1



2 INSECTS.

or breathing-holes, distributed in a series or row
on each side the whole length of the abdomen;
and these spiracles or breathing-holes are supposed
to communicate with a continued chain, as it were,
of lungs, or at least of parts analogous to them,
distributed throughout the whole length of the
body. The head is furnished with a pair of what
are termed Antenne or horns, which are extremely
various in the different tribes, and which, by their
differences of structure form a leading character in
the institution of the Genera or small assortments
into which Insects are distributed.

Among the older writers on Natural History,
and even among some of the more modern, several
animals are called by the name of Insects, which,
in reality belong te a very different tribe of beings,
as Snails, several kinds of Worms, and the smaller
animals in general. What are termed Animal-
cules in modern Natural History are also fre-
quently confounded with insects, though in reality
belonging to the very different tribe of Vermes or
Worm-Like Animals.

It is not intended at present to enter, with any
degree of minuteness, upon the anatomical de-
scription and philosophic history of Insects; since
this has long ago been elucidated in almost all its
branches by the labours of Swammerdam, Reau-
mur, Roesel, and many other authors: to relate
therefore what has been so often described may be
thought in a great degree unnecessary: yet, on
the other hand, it may with equal propriety be
observed, that few who have not been particularly
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conversant in this part of Natural History can be
supposed to have studied these authors; and to
such it should seem highly necessary to give at
least some abridged description of the particulars
most worthy of attention which have been dis-
covered by those who have written profcssedly on
the subject. :
It must be absolutely unnecessary in the present
enlightened days of science to say any thing rela-
tive to the ancient idea of what was termed the
equivocal production of Insects, and their sup-
posed or pretended origin from putrefaction. One
single experiment of Redi, a celebrated physi-
cian and philosophic observer in the scventeenth
century, must be fully sufficient to prove the ab-
surdity of the doctrine entertained by the ancients.
Lect some animal flesh, for instance, be placed in
an open vessel, and exposed to the air for some
days; and let another vessel with the same kind
of flesh in it be also placed with it, but instead of
being exposed to the air, let it be covered with a
piece of silk or fine gauze, tied over it. The con-
sequence will be, that the flesh in the open vessel
will in a short timc abound with the larvee or
maggots of flies, which have deposited their eggs
on the meat; but, on opening the covered vessel,
not the least appearance of such beings will be
found, though the flesh be in the same state of
putrefaction with the other. I know not that the
truth of this experiment has ever been called in
question; but if it has, it must have been owing
to the experiment not having been properly con-
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ducted; for, supposing the flesh not to be abso-
lutely fresh or recent when first put into the vessel,
it is by no means improbable that some animal’s
eggs might have been deposited upon it before the
experiment was made; in which case they would
undoubtedly hatch in the vessel, and thus lead to
a fallacy. The flesh therefore must be perfectly
fresh and well examined before it be put into the
vessel. Still however an objection might be made
on account of the legions of microscopic animal-
cules which wouid probably appear, if the fluid
parts of the flesh, even in the closed vesscl, were
accurately surveyed *.

The ancients, exclusive of the former erroneous
notion, entertained an idea that Insects were destis
tute of blood; for which reason they called them
animalia exsanguia or bloodless animals; but
this idea arose merely from their not having paid
that minute attention to the study of Nature which
distinguished the philosophers of the last and pre-
sent century; and particularly to their not having
had the advantage of the microscope. Iusects are
now well known to be so far from bloodless ani-
mals that in many of them the circulation itself of
the blood is most clearly and distinctly perceived.
The blood of insects differs from that of the larger
animals chiefly in colour, since in most insects it
wants redness, being generally of a clear or watery

* We must also admit that some kinds of the cellular or
hydatid tanie might have taken up their abode in the flesh, and
these, to a person inconversant in Natural History, might appear
an argument in favour of equivocal generation,
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aspect, and sometimes green. The circulation of
the blood is particularly conspicuous in Spiders,
and in some species of Cimex or Bug, in which
the vibrations and contractions of the arteries
may also be distinctly observed *.

The first state in which Insects appear is that
of an ovum or egg. This relates to the generality
of Insects; for there are some few examples of vi-
viparous Insects,as in the genus Aphis, Musca, &c,
From the egg is hatched the insect in its second
or caterpillar state, (though the term Caterpillar
relates more particularly to the insects of one
peculiar tribe.) This second state has been gene-
rally known by the name of Eruca, but Linnzus
has changed it to that of Larva, considering it as
a sort of masked form or disguise of the Insect in
its complete state. The Larvee or Caterpillars of
insects differ very much from each other, accord-
ing to the different tribes to which they belong.
Those of the Butterfly and Moth tribe are gene-
rally and emphatically known by the name of
Caterpillars, and are universally known. Those
of the Beetle tribe, except such as inhabit the
waters, are of a thick, clumsy form, and the abdo-
men is commonly of a heavy or bulging appear-
ance. The Larvae of the Locust or Grasshopper

tribe, and of some others of the same order, do
not differ much in appearance from the complete
Insect, except in being destitute of wings. The
Larva of Flies, Bees, and many others, are gene-

#* Especially in the Cimex lectularius or common bug.
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rally known by the name of maggots, and are of a
thick and short form. Those of Dragon-Flies,
Dytisci or Water-Beetles, and many other Insects,
are of highly singular forms, and differ perhaps
more from that of the complete insect than any
others except those of the Butterfly tribe.

Some Insects undergo no change of shape, but
are hatched from the egg complete in all their
parts, and undergo no farther alteration than that
of casting their skin from time to time, till at
length they acquire the complete resemblance of
the parent animal.

It is in the Larva or caterpillar state that most
insects are peculiarly voracious, as in many of the
common caterpillars of Moths and Butterflies. In
their complete state some insects, as Butterflies
for instance, are satisfied with the lightest and
most delicate nutriment, while others, as scveral
Beetles, Dragon-Flies, &c. &c. devour animal and
vegetable substances with a considerable degree
of avidity.

‘When the time arrives in which the Larva or
caterpillar is to change into the next state, viz.
that of Chrysalis or Pupa, it ceases to feed, and
having placed itself in some quiet situation for the
purpose, lies still for several hours, and then by
a kind of laborious effort, frequently repeated,
divests itself of its external skin, or larva coat, and
immediately appears in the very different form of
a chrysalis or pupa.

The Pupa, or Chrysalis, differs in the different
tribes of Insects almost as much as the Larva. Tn
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most of the Beetle tribe it is furnished with short
legs, capable of some degree of motion, though
very rarely exerted. In the Butterfly tribe it is
perfectly destitute of all appearance of legs, and
has no other motion than a mere lateral bending
or writhing when touched. In the Locust tribe it
differs but very little from the perfect Insect, ex-
cept in not having the wings complete. In most
of the Fly tribe it is perfectly oval, without any
apparent motion, or distinction of parts. The
Pupz of the Bee tribe, and other Insects of a
similar cast are less shapeless than those of Flies,
exhibiting the faint or imperfect appearance of
the limbs. Those of the Libellulee or Dragon-
Flies arc locomotive, as in the Locust tribe, but
differ most widely from the appearance of the
complete Insect, and may be numbered among
the most singular in the whole class of Insects.
I should here observe that the Linnaan term
Pupa, which most modern entomologists substi-
tute for that of Chrysalis, was given from the
indistinct resemblance which many insects bear
in this state to a doll, or a child when swathed up
according to the old fashion.

From the Pupa or Chrysalis emerges at length
the Insect in its complete or ultimate form, from
which it can never change, nor can it receive any
further increase of growth. This last or perfect
state of an Inscct is, in the Linnaan language,
termed Imago.

This surprizing alteration of shape during the
different periods of an Insect’s life, is to be con-
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sidered as ‘an evolution or successive display of
parts before concealed. Thus Swammerdam de-
«clares that he could demonstrate all the parts of
the future Butterfly even in the body of the cater-
pillar itself. The truth of this experiment of
Swammerdam has been sometimes vehemently
doubted, and even denied by some; especially as
it is difficult, at first, to discover these parts even
in the chrysalis or pupa, which is a step nearer to
the complete Insect. But in reality, there seems
to be but small reason for questioning the truth
of Swammerdam’s observation; and it may be
readily conceived that, by a very accurate and
delicate investigation, the rudiments of the future
fly may be distinguished in the Caterpillar, if
observed a few hours before its transformation
into a chrysalis.

Insects possess some particular parts which are
not to be found in any of the larger animals.
Among these are the 4ntenne before mentioned,
which are generally termed the horns. They are
those processes or jointed bodies situated on each
side the head. The use of these parts is not
entirely understood*. It has by some been ima-
gined that they are the instruments of hearing.
They differ extremely in the different tribes of
Insects, and are found to constitute one of the
most convenient parts to fix upon in the distribu-
tion of Insects into genera and species. It is

* See a highly learned and ingenious dissertation entitled,
“ De Sensibus externis Animalium Eranguium,” by Mr. M. C.
Gottlieb Lehman, published at Gottingen in the year 1798.
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therefore necessary slightly to enumerate their
differences.

Antenna setacea, or sctaceous Antenna, means
one which is shaped like a bristle, or which grows
extremely fine and sharp at its termination.

Antenna filiformis, or thread-shaped, differs from
the former in being of equal diameter through-
out, or not visibly smaller at the tip than in other
parts.

Antenna moniliformis, or moniliform, is that in
which the joints are shaped like the beads of a
necklace, each joint being globular or nearly so.

Antenna clavata, clavated or club-shaped, is one
which thickens at the tip into a knob or small
club, as in the major part of Butterflies.

Antenna fissilis, or fissile, is one which is split
or divided at the tip into scveral lamellae or flat
separations, as in the Beetles strictly so called,
or Scarabzi.

Antenna pectinata, or pectinated, means one
which is divided along each side into numerous
processes in such a manner as to resemble the
teeth of a comb, as may be observed in many of
the Moth tribe.

Antenna barbata, or bearded, is one which is
slightly feathered, either on one or both sides,
with fine lateral fibres or hairs.

Antenna perfoliata, or perfoliate, is one in which
the joints are of a flattened and circular shape,
with the stem or body of the antenna passing
through them, as in the leaves of some plants,
which are called perfoliate from a similar circum-
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stance, viz. the stem secming to pass through the
leaves. This kind of Antenna is exemplified in
some of the shell-winged or Beetle tribe.

Another part peculiar to Insects consists in a
pair or two of short, jointed processes proceeding
from the mouth: they are termed Palpi or Feelers,
and are very conspicuous in some insects, and
much less so in others.

The Mouth in insects is generally situated at

the lower part of the front, and varies much in
structure in the different orders. In the Beetle
tribe it is furnished with very strong jaws, often
notched or serrated on the inner side into the ap-
pearance of teeth: this is also the case in Locusts
and many other insects. In some the mouth
consists of a tubc or instrument for suction, either
simple, or variously shcathed and guarded by dif-
ferent kinds of appendages. In such insects as have
Jaws, it is obscrvable that they do not meet per-
pendicularly, as in quadrupeds and birds, but
horizontally.

So ‘great is the variety in the structure of the
mouth in the different tribes of Insects, that a
celebrated Entomologist (Fabricius,) has formed
his System from this part in preference to any
other. It must he observed however, that this
mode of arranging insects is attended with much
difficulty, and seems far inferior to the obvious
and easy characters which distinguish the Linnaean
distribution. -

. The Eyes in Insects arc commonly situated on
each side the head, and are two in number; but
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in some insects, as in Spiders, they are six
or eight in number. In the major part of
the Inscct tribe the eyes may be considered as
compound; at least with respect to the exterior
coat or cornea, which, when viewed with a mi-
croscope, presents the appecarance of an infinite
number of separate convexities, which are of a
shape exactly hexagonal, and appear to be.so
many real convex lenses or glasses; but the exact
manner in which vision is performed in Insects is
perhaps not yet ascertained. Some have supposed
each of the hexagonal lenses to act as a real and
separate eye, and that the optic nerves are ex-
panded in separate branches at the bottom of
each as a retina; or that one universal retina- is
expanded under all, which probably, is the real
structure. Yet it still remains difficult to account
for this prodigious multitude of eyes on the head
of one single animal. The head of the common
Libellula or Dragon-Fly is perhaps furnished with
not less than twenty-five thousand of these little
lenses. Whatever be their use, this particular
structure cannot be contemplated without the
highest admiration, and constitutes one of the
most curious particulars in the comparative ana-
tomy of Insects. That they are real convex lenses
seems demonstrated by their exhibiting every
phenomenon of such; inverting any object viewed
through them when magnified, as the flame of a
candle, the chimney of a house, or any other
object towards which they are directed; and that
they are double-convex lenscs has been generally
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concluded from the appearance of a lateral section
of the cornea, in which the convexities of the
sides of each lens have appeared similar*. The
celebrated Swammerdam is of opinion that vision
is not performed by each lens as a separate eye,
as in quadrupeds, &c. but that it is excited, as he
expresses himself, by the mere appulse of the rays
of light on the leénses, which thus convey the idea
of the object. He also observes, that under every
lens is a hexagonal cone of fibres, the base of the
cone corresponding to the size of each lens. Dr.
Hook maintains that each lens is convex on the
external, and concave on the internal side.

Besides the eyes just described, there are on
the heads of many Insects three small, smooth,
lucid globules resembling so many separate eyes,
placed on the top of the head, between or above
the lateral ones. These parts Linnaeus distin-
guishes by the title of Stemmata. Their real na-
ture is not yet very clearly understood.

The existence of the Brain in insects is denied
by Linnzus, but by this he can only be supposed
to mean that it does not bear much resemblance
to that of the larger animals.

* Some insist that they are so many magnifying Menisci of
unequal spheres, the exterior or convex part of each being a
portion of a smaller sphere than the concave or interior part. The
accurate Roesel represents the supposed convexity of both sides,
but candidly confesses that he cannot absolutely determine the
point. The late eminent optician Mr. Benjamin Martin, in an
ingenious treatise on the nature of vision in Insects, insists
on their being double convex lenses, and has represented the
proportional convexity in the eye of the Dragon-Fly.
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The Body in the major part of Insects is divid-
ed into the thorax or upper part, and the abdo-
men or lower part. In many of the Beetle tribe
the back of the thorax is distingunished by a small
triangular piece or division, situated at its lower
part, between the juncture of the wing-sheaths: this
triangular part is termed Scutellum or escutcheon,
The under part of the thorax is called the breast,
or Pectus, and in this the sternum is frequently
distinguishable. The abdomen is marked into
transverse sections, and the last joint terminates
in the tail, or pointed extremity. The wing-
sheaths or shelly coverings, in the Beetle tribe
and some others, are termed Elytra or Coleoptra.

The Limbs, in the major part of Insects, consist
of three principal divisions; viz. the upper joint,
Femur or thigh, the second joint, Tibia or leg, and
the third, Zarsus or foot, which commonly consists
of several small articulations, and is terminated
by a dilated tip, with two hooked claws.

In many Insects there are two small parts re-
sembling minute bladders, fixed on a slender,
short stem, and situated one under each wing:
these parts are called Halteres, balancers, or
poisers, and are only to be found in the two-
winged insects: their supposed use is to keep the
Insect steady during its flight, since if one of
them be cut off, the animal flies with an unsteady
motion.

The majority of Insects are observed to be an-
nual; finishing the whole term of their lives in
the space of a year or less; and many do not live
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half that time; nay there are some which do not
survive many hours; but this latter period is to
be understood only of the animals when in their
complete or ultimate form, for the larvee of such
as are of this short duration have in reality lived
a very long time under water, of which they are
natives; and it is observed that water-insects in’
general are of longer duration than land-insects.
Some few insects however in their complete state
are supposed to live a considerable time, as Bees
for instance; and it is well known that some of
the Butterfly tribe, though the major part perish
before winter, will yet survive that season in a
state of torpidity, and again appear and fly
abroad in the succeeding spring. Spiders are also
said to live a considerable time, and some species
of the genus Cancer are said to live several years,
especially the common Lobster, &c. It should
be observed however that these animals, in the
opinion of some modern naturalists, constitute a
different tribe of beings from Insects properly so
called.

I must not dismiss this slight introduction to
the survey of Insects without observing that this
branch of Natural History has above all others
been subject to the ridicule which has so fre-
quently been bestowed on the investigation of
that science in general. Even those who from
their superior genius and talents might have been
supposed to have held every branch of science
in its proper degree of estimation, have occasion-
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ally given way to a temporary sally of contempt
at the historians of the minuter productions of
Nature. Thus the cclebrated Count de Buffon,
happening not to have had any particular ad-
diction to the study of Insects, has not scrupled
to hint in strong and striking terms his opinion
of its inferiority compared with the study of the
greater and more conspicuous parts of the creation.
“ Who,” says this celebrated writer,  gives us
the grandest and most magnificent ideas of the
Creator of the Universe? he who represents him,
in the plenitude of his power, directing the
formation of suns and of planets, and guiding the
revolutions of worlds, or he who discovers him
busied in regulating the ceconomy of an hive of
bees, or deeply engaged in folding the wings of a
beetle ?”

Other philosophers however, of the most exalted
character, have expressed a widely different opi-
nion. The great Boyle declares that for his own
part his wonder was more excited by the con-
templation of a mite than by that of an elephant;
and adds, in a phrase somewhat singular, that his
admiration dwelt not so much on the clocks as on
the watches of Nature; and the opinion of Pliny,
which Linnzeus takes for the motto of his volume
on Insects is evident from his own words. In his
tam parvis tamque fere nullis que ratio! quanta
vis! quam inextricabilis perfectio!



10 INSECTS.

Insecrs are divided by Linnzeus into seven
orders or distributions. The first order is entitled
Colenptera, and contains all those insects whose
wings are guarded by a pair of strong, horny,
exterior cases or coverings, under which the
wings are folded up when at rest. These insects,
in common language, are called Beetles, though
in reality that term, as we shall soon find, is to
be restricted in science to one particular genus.
The wing-sheaths or horny coverings are some-
times called coleoptra, but more generally elytra.
The Coleopterous Insects form a very large or
extensive order.

The second division of Insects is termed Hemap-
tera or half-winged. That is, the upper part of
the wing-sheaths in this tribe is of a tough or
leathery texture, and the lower part membranace-
ous. Sometimes almost the whole wing-cover is
leathery, but of a softer texture than in the
Coleoptera. The insects contained in this divi-
sion are very various; all the Locusts or Grass-
hoppers, the Cicade, and a great many others.
It is to be observed that the wing-covers in this
order cross each other when closed, instead of
meeting in a direct line.

The third order is termed Lepidoptera or scaly-
winged. It consists of the insects commonly
termed Butterflies and Moths. The powder on
the wings of these insects has been generally de-
scribed by microscopical writers as consisting of
small feathers; but in reality it consists rather of
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‘minute scales, of various shapes and sizes on the
different species, and even on the different parts
of the same animal. Their general appearance
is more or less fan-shaped, and they are disposed
in the manner of tiles on a roof, lapping over cach
other.

.